YACTHOE IMPOPECCHUOHAJIBHOE
OBPA30BATEJNIBHOE YYPEXXIEHUE

«MEOULIMHCKUIA KOTIJTIEIK UMEHH BAIIZIAPOBA»

Appec: PII, r. Maxauxana, yn. A Cynrtara, 10 km, 367010,
TenedoH:+7-989-445-97-14; http://bashlarov.ru/ E-mail: med-kolledj@bk.ru

[okyMeHT nognuncaH aneKTPOHHOW NOANUCHIO

CYNEVIMAHOBA ®ATUMAT MAXMYOOBHA

OVNPEKTOP

4yrnoy "MEONLMHCKUN KONNEOX UMEHMW BALUNAPOBA" UrOY MKUB
02F57E9100DEB2D7A9415D921D332543AB

Cpok genctaust ¢ 15.05.2025 no 15.08.2026

MoagnucaHo: 19.05.2025 11:25 (UTC+3)

PABOYASA TIPOTPAMMA YYEBHOI'O HPEIMETA

OVYIIn.12 Xumus

s crienranbHocTy 31.02.06 CToMaTos10rust npoguaIakTudecKast

KBanudukanusi — TiTHEHUCT CTOMATOJIOTUUECKUN
HopmartusHslii cpok oOyuenus - 2 roga 10 mecsiues
Ha 6a3e ocHOBHOTO 00111€TO 00pa3oBaHUs

dopma 00ydeHHs1 — OuHas

Maxaukaina
2024 1.



OJOBPEHA YTBEPXKJAIO

MIPEAMETHO-LIMKIIOBOM KOMUCCHEN 3aM. qupekropa no YMP
00111€00pa30BaTENbHBIX AUCIUILTIH M.B. BaiipambexoB
[Iporokon Ne 11 ot 24 mas 2024 r. 28 mas 2024 1.
[Ipencenarens [MIIK ~~ H.C. Anucenona

Pabouas nporpamma yuednoro npeamera OYIIn.12 Xummus pa3paboraHa Ha OCHOBE:
- @enepanbHOrO0 TOCYIAPCTBEHHOTO 00pa30BaTEIBLHOrO CTaHAApTa CPEAHEro OOIIEro
obopazoBanus (PI'OC COQ), yTBepKIaeHHOTO MpUKazoM MuHHCTepcTBa 00pa3oBaHus U
Hayku PO ot 17 masg 2012 r. Ne 413 (c usmenenusimu ot 12 aBrycra 2022 rona Ne732);
- MenepanbHO 00pa3oBaTeNbHON MporpamMmoil cpeanero oomero oopazoBanus (DOII
COO0), yTBepkaeHHOM nprKa3oM MuHucTepcTBa pocBernieHus Poccuiickoit deneparuu
ot 18 mas 2023 r. Ne 371;
- ®denepanbHOrO0 TOCYJAPCTBEHHOTO  00pa30BaTE€NbHOrO  CTaHIApTa  CPEIHETO
npodeccuoHaabHOTO 00pa3oBanus 1o crneruaidbHocTH  31.02.06 CTtomaTosiorus
NpoPUIAKTHYECKAS, YTBEPXKIECHHOIO MpPUKa3oM MUHUCTEPCTBA MPOCBEUICHUS
Poccuiickoit ®@enepaunn ot 06.07.2022 r. Ne 530 (3apeructpupoBano B MuHiocte
Poccun 29.07.2022 1. Ne 69442).

CocTaBuTelbh:
MaromenoBa M. H.., npenonaBareis XUMUN

®.1.0., yueHas cTeneHb, 3BaHNUE, JOIDKHOCTD




COIEPKAHHUE

1. OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI IIPEJIMETA....................... 4
1.1. Mecro npeameTa B CTPYKTYpe OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBL. .........c.vn.e... 4
1.2. lenp 1 naaHUpyeMbI€ PE3YJIbTATBI OCBOCHUS IIPEIMETA: ...cuveeureenreennreaieenireereenseeneeens 4
2. CTPYKTYPA U COAEPXXAHUE YUEBHOI'O ITPEJIMETA ....c..cociiiiiiiiieiiniciciicecen 14
2.1. O6beM y4eOHOTro IpeaAMETa U BUIBI YUEOHOM PAOOTBL.......evvvirierieiienieeienireeeeeeninenees 14
2.2. TeMaTH4eCKU TIIAH U COJCPHKAHUE YUEOHOTO MPEIMETA.....ceuveeurerrenreenrenerenreenrenarennes 15

3. YCJIOBUS PEAJIM3ALIAM PABOYEN ITPOT'PAMMBI YUEBHOI'O TIPEJIMETA ......... 45
3.1. TpeboBaHMsI K MATEPUAITEHO-TEXHUIECKOMY OOCCTICUCHHUIO .......venvvenreeneereeeneenneenieannens 45
3.2. UndopmarimoHHOE 00€CTICUCHHUE PEATH3AIIAN TPOTPAMMEBI .....eeevvveeeeereererreenereeennreeennns 45
4. KOHTPOJIb 1 OIIEHKA PE3VJIbTATOB OCBOEHUMA YYEBHOI'O ITPEJIMETA ........ 47
5. AJIATITAIIUS PABOYEM TIIPOTPAMMBI IIPM  OBYYEHUU JIUL C
OI'PAHUYEHHBIMU BO3MOXHOCTSAMMU 3JOPOBDBS .......ooiiiiiiiiieieeeeeeeeee 56



1. OBLIAS XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI NPEIMETA
OVYIIn.12 Xumus

1.1. MecTo npeaMera B CTPYKTYpe OCHOBHOM 00pa30BaTeibHON MPOrpaMMbl

Vuebnnrit npeamer OVYIIn.12 Xumus sBiseTcs ONpoQMIbHBIM MPEIMETOM
00111e00pa30BaTeNIbHOTO [MKJIA OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMbI B
coorBercTBUM ¢ DPI'OC CIIO mno cneunanbHoct 31.02.06 Cromaronorus
npopuIaKTHIECKas.

1.2. Ileqb U MJIAHUPYeEMBbIE Pe3YJIbTATHI OCBOCHHUS MpeIMeTa:

[Ipu wu3yuenun ydeOHOro mnpenMera «XUMHsS» Ha YIrIyOJEHHOM YpPOBHE
TaK)ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7jaueil MepBOCTENIEHHON 3HAYUMOCTH SIBJsieTCS (OPMHUPOBAHKE OCHOB
HAyKW XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKa M OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pelienue
TOM 3a7aud Ha YOIYyOJIEHHOM YPOBHE U3Y4YEHHS TMpeAMeTa TMpeJIoiaraet
peanu3anuio Takux LeseH, Kak:

(dbopmMupoBaHue IPEICTABICHUN:

0 MaTepUaJbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX M I03HABAEMOCTH
SIBJICHUW TIPUPOJIBI, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HAyK M €€ BeAyllen
poJyii B 00€CTeUEeHNH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEUICHUU MpoOsieM
9KOJOTUYECKOM, SHEPreTMYeCKOW U MHILEBOW O0€e30IacHOCTH, B Pa3BUTUHU
MEJIUIIMHBI, CO3/JaHUM HOBBIX MAaTEpUAJIOB, HOBBIX HCTOYHUKOB DHEPTUU, B
o0ecreuyeHnd  palMOHAIIBHOTO  MPUPOJONONB30BaHUs, B  (OPMHPOBAHUU
MHUPOBO33pEHUsI M OO0mIell KyJbTyphl YENOBEKa, a TaKXke OKOJOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO M PUPOIHOM CPEJE;

OCBOCHME CHCTEMbl 3HAHUW, JICKAIIMX B OCHOBE XMMHUYECKOU
COCTABJISIIOIIEH  €CTECTBEHHO-HAYYHOW KapTHUHBI Mupa: (PyHIaMEHTaIbHBIX
IOHATUM, 3aKOHOB M TE€OPUU XHWMHUHU, COBPEMEHHBIX IPEJICTABICHUN O CTPOCHUHU
BEIIECTBA HA  pa3HbIX yPOBHSAX — ATOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJMOJIEKYJISIPHOM, O TEPMOJMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAaHHUs] XUMHUYECKUX pPEaklHii, 0 XMMUYECKOM PABHOBECUHU, PACTBOpAX U
JTUCTIEPCHBIX CHUCTeMax, 00 OOIMMX HAyYHBIX TMPUHIMAIAX XUMHAYECKOTO
IIPOU3BO/ICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CUCTEMHBIX XUMHUUECKUX 3HAHUU I OOBSICHEHUS KIFOUEBBIX
uaeil u npobieM COBPEMEHHOM XUMHUH, JUIsi OOBACHEHHS W MPOTHO3MPOBAHUSA
ABJICHUM, HUMEIOIIMX €CTECTBEHHO-HAYUYHYIO IPUPOAY; TPAMOTHOIO pELICHUS
npo0seM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHNUS, aHAJIN3a U OLIEHKU C TO3ULIUN
HKOJIOTHYECKON 0O€30MacHOCTH TIOCHEJCTBUNA OBITOBOM M MPOU3BOJICTBEHHOU
JEATEIbHOCTH  YEJIOBEKA, CBSI3aHHOM C  XMMHUYECKHUM  IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U NEpepadOTKOMN BEIIECTB;

yrayOJieHre peICTaBIeHU 0 HAYYHBIX METO/IaX MO3HAHUs, HEOOXOIUMBIX
JUTsl IPUOOPETEHNUsT YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEIICCTB M OOBSICHEHUS

XAMUYECKUX SIBJICHUM, HMEKIIUX MECTO B NPUPOJIC, B MNPAKTUYECKOU
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ACATCIIBHOCTHU U HOBCG,HHCBHOI;'I KHU3HHU.

B pamkax mporpammbl gucuuruinHbl OVYIIn.12 Xwumus oOydarommmucs
OCBAMBAIOTCS JIMYHOCTHBIC, METANpeaMETHbIE M TpPEIMETHBIC pe3ylbTaThl B
cootrBercTBUM ¢ TpeboBanusimu @PI'OC cpennero obuiero o00pa3oBaHUS:
augHocTHeIe (JIP), metanpeamernsie (MP), npenMetrHbie yriayOJeHHOTO YpPOBHSI

(ITPy).

Konapl
pe3yabTaToB

Ilnanupyemble pe3yJbTaThl 0CBOCHHS Y1eOHOI0 peaAMeTa
BKJIIOYAKOT:

JInunocTtHbie pe3yabTaTsbl (JIP)

JIP 01

rpakIaHCKOe BOCIIUTaAHHe:

- c(OPMHPOBAHHOCTH OCO3HaHUs oOy4armumMucs CBOMX
KOHCTUTYLIMOHHBIX TIpaB U OO0S3aHHOCTEW, YBaKEHUS K 3aKOHy U
IIPABOIOPAIKY;

- ¢(hopMUPOBAHHOCTH MPEACTABICHHUS O COLMAIbHBIX HOPMAxX M MpaBUiIax
MEXJIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOM IEATEIBHOCTH IIPU CO3AAHHUU
y4eOHBIX TIPOEKTOB, pEUIEHHM Y4YeOHbIX U II03HABAaTEIbHBIX 3aj]1ad,
BBITNIOJTHEHUHM XUMHYECKHUX KCIIEPUMEHTOB;

- CIIOCOOHOCTH NMOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMeHTbl JpyruX TMpH aHalu3e pa3InyHbIX BHUJOB  y4yeOHOM
JIeSITENIbHOCTH;

JIP 02

NMaTPHOTHYECKOE BOCIIUTAHME:

- C(l)OpMI/IpOBaHHOCTI) OECHHOCTHOI'0 OTHOLICHUA K HMCTOPUYCCKOMY M
HAYYHOMY HACJICJMIO OTEYECTBEHHOW XUMUW;

- c(hopMHpPOBAaHHOCTh YBRXKEHHUS K MPOIECCY TBOpPYECTBA B 00JIACTH
TEOPHUH W TPAKTUYECKOTO TPUMCHEHHUS XHWMHUH, OCO3HAaHHUS TOTO, YTO
JOCTHXKCHUS HAayKu €CTh pe3yabTat JJIUTCIIbHBIX Ha6J'IIOI[CHI/II\/JI,
KPOTIOTIIUBBIX SKCIIEPUMEHTAILHBIX MIOMCKOB, MOCTOSIHHOTO TPYJa YYEHBIX
" IPAKTUKOB;

- chopMHUPOBAHHOCTH MHTEPECA U TIO3HABATEIILHBIX MOTUBOB B TIOJTYYCHUU
YU TOCIEAYIONMEM aHaln3e WH(GOPMAIHUKA O TMEPEIOBBIX JIOCTHKCHHSIX
COBPEMEHHOM OTEYECTBEHHOW XHMUH;

JIP 03

JAYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:

- chopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS,

- CIOCOOHOCTH OIICHHBATh CHUTYyallMH, CBS3aHHBIE C XHMHUYECKUMU
SIBIICHUSIMUA, W TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACH Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- TOTOBHOCTh OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPUIIEH C
MO3UIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHUE IOCIEICTBUI
9THUX MOCTYIKOB;

JIP 04

(opMupoOBaHUe KYJIbTYPbI 310POBbS;

- c¢(OpMUPOBAHHOCTh NMOHMMAaHMS HEHHOCTEH 370POBOT0O M 0E30IacHOrOo
o0Opa3a JKM3HW, HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3UUECKOMY M IICUXUYECKOMY 3/I0POBBIO;

- chOpMHPOBAHHOCTh COOJIFOACHUS TIpaBUi Oe30macHOro OOpamieHus ¢
BEIIECTBAaMH B OBITY, TOBCEAHEBHOM KU3HH U B TPYIOBOM 1EATEILHOCTH;

- ¢(hOpMUPOBAHHOCTH MTOHUMAHUSI IEHHOCTH MPABHUJI WHIWBHIYaTbHOTO H
KOJJICKTUBHOTO 0€30MacHOr0 TOBEJCHHS B CUTYaLUsX, YTPOXKAIOIIMX
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3710POBBIO U KU3HU JIIOJICH;
- c(hOpMHUPOBAHHOCTh OCO3HAHUS TOCJIEICTBUNA WM HETPHUSATUS BPETHBIX
MPUBBIYCK (YIIOTPEOJICHUS aTKOT0JIsI, HAPKOTHUKOB, KYPEHHs);

JIP 05

TPYAOBOE BOCIIUTAHME:
- chOpPMUPOBAHHOCTh KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-
HCCIIeIOBATEIIbCKON JEATEIIBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPUYECCKON
U APYTUX BUJAX JIEATEIbHOCTH;

- cOpMHUPOBAHHOCTh YCTAHOBKM HAa AaKTHUBHOE YyYacTHE B PEIICHUU
MPaKTUYECKUX 3a7]ad COLMAJIbHOW HaNpaBlIEHHOCTH (B paMKax CBOEro
KJ1acca, IIKOJIbI);

- cOpMUPOBAHHOCTh MHTEpECca K MPAKTUYECKOMY H3YUYeHHIO mpodeccuit
pa3IMYHOTO POJa, B TOM YHKCJIE HA OCHOBE MPHUMEHEHHUS MPEIMETHBIX
3HAHWH 110 XMMUU,

- cOpMUPOBAHHOCTh YBAXKCHHS K TPYyHAy, JIOIIM Tpyda W pe3ysibTaraM
TPYAOBOM AESATEILHOCTH;

- TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HWHAMBHAYAIbHONH TPacKTOPUU
oOpaszoBanms, Oyaymer mnpodeccnrn | peanu3alid  COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMUHU, UHTEPECOB M MOTPEOHOCTEN 00111eCTBa;

JIP 06

IKO0JIOrHYeCKOoe BOCIIMTaHHUe:

- c(hOpMUPOBAHHOCTb SKOJIOTUYECKH L€JIeCO00pa3HOr0 OTHOLICHHUS K
MPUPO/IE, KaK UCTOUYHUKY CYLIECTBOBAHUS KU3HU Ha 3eMIIE;

- ¢(hOpMUPOBAHHOCTH MOHUMAHUS II100ATBHOTO XapaKTepa SKOJIOTHIECKUX
poOJIeM, BIHUSHUS SKOHOMUYECKHUX MPOIECCOB HA COCTOSHUE TPUPOIHOM
U COLIUAIbHOW Cpenbl;

- cOpMHPOBAHHOCTh OCO3HAHHS HEOOXOTUMOCTH  HCIIOJIb30BAHUS
JNOCTMKCHUM  XMMUM  JJI1  PEIIEHUS  BONPOCOB  PAallMOHAIBHOIO

MIPUPOJOIIOIB30BAHUS;
- ¢(hOpMUPOBAaHHOCTb AKTUBHOT'O HENPUATHS I€HCTBUNA, IPUHOCAIINX Bpea
OKpPY’KaroIleu IIPUPOIHOMN cpexne, YMEHUA [IPOTHO3UPOBATH

HEOJIaronpusITHbIE HKOJIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JEHUCTBUN U NPEAOTBPAILATh UX;

- c(hopMHpPOBAaHHOCTH HAJIUYHUS PA3BUTOIO HKOJIOTUYECKOTO MBIILICHUS,
HKOJIOTUYECKON  KyJIbTYpBl, OIBITA  JIEATEIBHOCTH  SKOJIOTUYECKOM
HaMpaBJICHHOCTH, YMEHHsI PYKOBOJCTBOBAaThCS MMHU B I03HABaTEIbHOM,
KOMMYHUKAaTUBHOMH M COLIMAIBHOM MpaKTHKE, CHOCOOHOCTH U YMEHUS
AKTHBHO MPOTHUBOCTOSITH HICOJIOTHH XeMohoouH;

JIP 07

LHEHHOCTH HAYYHOI'0 MO3HAHMS:
- cOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHON MPaKTHKH;

- chOpMUPOBAHHOCTh MOHHMMAHHUS CHEUU(PUKN XUMHHM KaK HAyKH,
ocozHaHHs €€ poiau B (OPMHUPOBAHWM PAUOHAIBHOTO HAYYHOTO
MBILUICHUSI, CO3JaHUH 1IEIOCTHOTO MPEICTaBICHHs 00 OKPYXKalOIeM MHUpe
KaK O €IWHCTBE TMPHUPOJbI M 4YEJIOBEKa, B IMO3HAHUMU MPUPOJHBIX
3aKOHOMEPHOCTEM M pELIEHUH Mpo0JieM COXpaHEHUs MPUPOIAHOTO
paBHOBECHS;

- ¢(OpMHUPOBAHHOCTh YOSKIAEHHOCTH B OCOOOM 3HAYUMOCTH XHMHH JJIS
COBPEMEHHOM LUBUIN3ALUU: B €€ TYMAaHUCTUYECKOW HAIPABICHHOCTH U
BaKHOH POJIM B CO3/IaHUN HOBOM 0a3bl MaTEPHAIBHON KYJIbTYPbI, PEIICHUH
r7100aIbHBIX TPOOJIEM yCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MHUIIEBON M JKOJOTHUYECKOW OE30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, O0CECIIEYCHUN YCJIOBHH YCIEUIHOTO TpPYyJAa M HKOJOTHYECKU

6




KOM(OPTHOM KU3HU KaXKJ0TO YjieHa 0OIIEeCcTBa;

- cOpMHUPOBAHHOCTh E€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: MOHHUMAaHUS
CYIIHOCTH METOJIOB TO3HAHHMS, HMCIIOJIb3YEMBIX B ©CTECCTBCHHBIX HayKax,
CHOC06HOCTI/I HCIIOJIB30BAThH HonyqaeMHe 3HAHUA OJII aHaJIn3a H"
OOBSICHEHUS SIBJICHUW OKpYXKAIOIIEr0 MHpa W NPOUCXOASIINX B HEM
I/I3MeH€HI/II71, yMeHI/ISI JcJIaTb O6OCHOBaHHBIe 3aKJIFOUCHHUs Ha OCHOBC
HayYHBIX (AKTOB W HWMEIOMUXCS JAHHBIX C ICJIBI0  TOJNyYeHUs
I[OCTOBepHI:IX BBIBOJOB,

- c(hOpPMHUPOBAHHOCTh CIIOCOOHOCTH CaMOCTOSITEIIBHO — HCITOJIb30BaTh
XUMHUYCCKUEC 3HAHUA I pCH_IeHI/ISI HpOGHeM B peaHLHBIX KHN3HCHHBIX
CUTYaIIUsX;

- chopMupoBaHHOCT, HWHTEpeca K TO3HAHWIO M HCCIEI0BATEIbCKOU
JIEATENHHOCTH;

- cOopMHPOBAaHHOCTH TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY
00pa3oBaHUI0 W CaMOOOpPa30BaHHIO, K AKTUBHOMY ITOJIYYCHHIO HOBBIX
3HaHHI>'I I10 XUMHHU B COOTBECTCTBUHU C JKU3HCHHBIMU HOTpC6HOCT$IMI/I;

- chopMHpOBaHHOCT, HMHTEpPECa K OCOOCHHOCTSM TpyJa B Pa3IUYHBIX
cdepax npohecCHOHATLHOU e TEIILHOCTH.

MeTanpeamerHsie pe3yabTaTsl (MP)

MP 1

OBiaseHne  yHMBEpPCAJbHBIMH y4eOHbIMH MO3HABATEJIbLHBIMH
NeUCTBUAMM:

MP 1.1

0a30BbIe JIOrMYecKHue AelicTBHA:

- €caMOCTOATENbHO (OPMYJIMPOBaTh M aKTYaJM3UpOBaTh MpodiIeMy,
BCECTOPOHHE €€ pacCCMaTpUBATh;

- ONpENeNATh LEeNu ACATENbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUHU HX
JOCTUKEHUS, COOTHOCUTDH PE3yJbTaThl AESITEIBHOCTH C MOCTaBIECHHBIMU
LEJISIMU;

- HCII0JIb30BATh [IPH OCBOCHUH 3HAHUM MPUEMBI JIOTHUECKOTO MBILUICHUS —
BBIJICJIATh XapaKTepHble MPHU3HAKM TOHATMA M YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS ISl OOBACHEHUS
OTJENbHBIX (DAKTOB U SBJICHUIA;

- BBIOMpATh OCHOBaHHUS M KpPUTEPUU JI1 KIACCHU(PHUKALMU BEILIECTB U
XMMHUYECKHUX peaKIuii;

- YCTaHaBJIMBaTh NPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEX]Y H3y4daeMbIMU
SIBIICHUSIMU;

- CTPOUTH JIOTHUECKHE pacCyXAeHUs (MHAYKTUBHbIE, NEAYKTHUBHBIE, II0
aHaJIOTMM),  BBIABJIATH  3aKOHOMEPHOCTM M TPOTUBOpEYMs B
paccMaTprUBaeMbIX SIBICHHSX, ((OPMYIMPOBATH BHIBOJIBI U 3aKITFOUCHHS,

- pUMEHATh B IIpoOlecce IO3HAHUS, HWCHOJb3yeMble B XHMHUHU
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, MpeoOpa3oBbIBATh MOJEIbHbBIE
NPEJCTABICHUS — XUMHUYECKUH 3HaK (CHMBOJI) 3JIEMEHTa, XUMHUECKas
dbopmyna, ypaBHEHHE XWMHUYECKOH pEakIuH — MPH PEUICHUH Y4eOHBIX
MIO3HABATENbHBIX M IPAKTHYECKMX 3a/ad, IPUMEHITh Ha3BaHHbIC
MOJIETIbHBIE TIPEJCTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BELIECTB U XUMHUECKUX PEAKLUH.

MP 1.2

0a30BbIe HCCIaeA0BaATENLCKHE TeHCTBHA:

- BJIQJETh OCHOBaMHM METOJOB HAy4YHOI'O TIO3HAHUSA BELIECTB U
XUMHYECKUX PEAKIIU;

- ¢opMynupoBaTh IENW U 3aJa4ydl HUCCIIEJJOBAHMS, HCIIOIb30BAThH
MOCTaBJIECHHBIE M CaMOCTOATENBbHO C(HOPMYJIHUPOBAHHBIE BOMPOCH B
KauecTBE MHCTPYMEHTa T[O3HAHHWA M OCHOBBI Ui  (popMHpOBaHUS
TUTIOTE3bI 110 TPOBEPKE MPABMIHLHOCTH BHICKA3bIBAEMBIX CYKICHUI;
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- BIIQJICTh HABBIKAMU CAMOCTOSITEIFHOTO TUIAHUPOBAHHS W TIPOBEICHUS
YYEHUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOMIOIaTh 3a
XOZIOM TIpoIecca, CaMOCTOSITENIFHO TIPOTHO3HPOBATh €ro  pe3yJsbTar,
¢dbopMynupoBath OOOOIICHHSI U BBIBOJBI OTHOCUTEILHO JOCTOBEPHOCTH
pe3yJbTaTOB HCCICIOBAaHUS, COCTABIATh OOOCHOBAaHHBIM OTU4ET O
NpojIeTIaHHOM paboTe;

- TpuoOpeTaTh OMBIT YYEHWYECKOW HCCIEIOBATEIIBCKON W IMPOCKTHOM
NESTENIbHOCTH,  TPOSBISATH  CIOCOOHOCTP W TOTOBHOCTH K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB PpEIICHUS TNPaKTUYEeCKUX 3a/ad,
MPUMEHEHHIO Pa3JIMYHBIX METOJIOB TIO3HAHHUS.

MP 1.3

padora ¢ nngopmanmeii:

- OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(MOpManuu (HAy4IHO-
MOMYJIIPHAST  JINTEpaTypa XHMHUYECKOTO COJEp)KaHHs, CIPaBOYHBIC
nocodusi, pecypcsl HTepHETa), aHATU3UPOBATh MHOOPMAIHIO Pa3THUHBIX
BUJIOB U (pOpM IIpeNCTaBICHHSI, KPUTHUECKU OIIEHUBATh €€ TOCTOBEPHOCTh
Y HETIPOTUBOPEUNBOCTB;

- (OpMYIHPOBATH 3aMPOCHl ¥ IPUMEHSTH Pa3IHIHbIE METOJIBI IIPH TIOUCKE
u otObope mHpopMaIuu, HEOOXOTUMOU AJIsi BBIMOJHEHUs YYeOHBIX 3a7ad
OIPENIETIEHHOTO THUIIA;

- npuoOperaTh OIIBIT MCIIOJIb30BaHUs MH(POPMALIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH U Pa3IIMYHBIX IIOMCKOBBIX CHCTEM;

- CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMY TpeICTaBICHUS
nHpopmanuu (cxembl, Tpaduku, AUArpaMMbl, TaOJIWIBI, PUCYHKH H
pyrHe);

- HCIONIb30BaTh HAy4YHBIA S3bIK B KadyecTBE CpeAcTBa mpu pabore ¢
XMMHAYECKON MH(pOpMAIMel: MPUMEHATh MeXIpeaMeTHbIe (pusnueckue u
MaTeMaTHYeCKUEe) 3HAaKM W CUMBOJBL, (OpPMYyJbl, abOpeBHATYpHI,
HOMEHKJIATYPY;

- WCTOJIB30BaTh W TMPEOOPa30OBBIBATH 3HAKOBO-CHUMBOJIMYECKHUE CPEIICTBA
HarJIsIHOCTH.

MP 2

OBJIa)IeHI/Ie YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU JeHCTBUSAMM:

MP 2.1

obdumieHue:

- 33/1aBaTh BOMNPOCHI MO CYIIECTBY OOCYKJaeMOW TEMbI B XOJ€ Auajora
W/WIA  JAUCKYCCHM, BBICKAa3bIBaTh  HIEH, (OpMyIupoBaTh  CBOHM
MIPEIJI0KEHUS] OTHOCUTEIHHO BHITIOJHEHUS MPEUI0KSHHOH 3a7a4u;

MP 2.2

COBMECTHAasl 1eAATeIbHOCTD:

- BBICTyHIaTh C  MpEe3eHTauued  pe3yJIbTaTOB  IO3HABATEIIbHOU
NEATEIbHOCTH, TIOJYYEHHBIX CaMOCTOATEIBHO WM COBMECTHO CO
CBEpCTHUKAMHM  [PU  BBINOJHEHUUM  XUMHUYECKOIO  HKCIIEPUMEHTA,
MPaKTUYECKONH pabOThl MO MCCIIEIOBAaHUIO CBOWCTB M3yYaeMbIX BEIECTB,
peanuzanu  yyeOHOro TMpoekTa, Hu (OpMyIHpOBaTH BBIBOABI IO
pe3yipTaTaM IPOBEAEHHBIX UCCIEIOBAaHUMN MYTEM COTIACOBAHUS MO3ULIAN
B X0Jie 00CYX/IeHUs 1 00MEHAa MHCHHSIMH.

MP 3

OBy1ajeHNe YHHBEPCAJIbHBIMH PeryJ/siTUBHBIMU /1€l CTBUSIMM:

MP 3.1

CaMOOPraHM3aIUA:
- CaMOCTOSITEIIBHO IIJIAHUPOBATh U OCYLIECTBJIATH CBOKO ITO3HABATEIBHYIO
JESATEIIBHOCTD, ONpPEessl €€ Lean U 3aadyd, KOHTPOJIUPOBATh U 10 Mepe
HEO0OXOMMOCTH KOPPEKTUPOBATh IpeijlaraéMblii aJIrOpUTM AEUCTBUM Npu
BBINOJIHEHUH Y4E€OHBIX M MCCIIEOBATENbCKUX 3a/a4, BeIOMpaTh Hanbosee
P PEKTHUBHBIN CMIOCO0 WX PEIICHUs C yUETOM MOTYyYSHHSI HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;
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MP 3.2

CaAMOKOHTPOJIb:
- OCYWICCTBJISITb CAMOKOHTPOJIb CBOGM JIeITEIbHOCTH Ha OCHOBE
caMoOaHaJin3a 1 CAaMOOIICHKH.

IIpenmeTHbIe pe3yabTaThl yriayojaeHHblid yposenb (ITP6 + I1Py)

ITP6 01

- c(OPMHMPOBAHHOCTh MPEJICTABICHUI: O XMMHUYECKOH COCTaBISIONIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, pOJIM XMMUU B TO3HAHUU SIBICHUN
npupozbl, B (OPMUPOBAHMM MBILIUIEHUS U KYyJbTYpbl JHMYHOCTH, €€
(YHKIMOHAIBHOW  TPaMOTHOCTH,  HEOOXOOUMOW  JUIsl  pEeLIeHUs
NPaKTUYECKUX 3a/ad U D3KOJIOIMYeCKM OOOCHOBAaHHOI'O OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpEsIE;

I1P6 02

- BIIQJICHUE CHCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKIIOUAECT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUN JIEMEHT, aTOM, JJICKTPOHHAS
oboyouka aroma, s-, p-, d-dJEKTpPOHHBIE OpPOUTAIM aTOMOB, WOH,
MOJIEKYJIA, BAJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, MOJb, MOJSpHas Macca, MOJSIPHBIM 00beM,
VIJIEPOHBINA CKeNeT, (YHKIHOHANbHAs TPYIIa, pagukal, H30MepHs,
MU30MEpbI, TOMOJIOTUYECKUNA Psil, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOA- U
A30TCOJIEpIKAIE COCIUHEHUS, OWOJOTUYCCKH aKTHBHBIC BEIIECTBA
(yrimeBompl, JKUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUSI, KPUCTAJUIMYECKAs PEIIETKA, THUIIbI
XUMHYECKHX  peakuuid  (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE,  3K30-H
SHIOTEPMHUYCCKUE, PEAKIIMH HOHHOTO OOMEHa), PacTBOpP, DJICKTPOJHUTHI,
HEAJIEKTPOJUThI,  AJEKTPOJUTUYECKAs]  JUCCOLMALUSA,  OKHUCIUTEINb,
BOCCTAHOBUTEIb, CKOPOCTh  XMMHUYECKOM  pEAKUHH, XUMHYECKOE
paBHOBECHE), TEOPHUH U 3aKOHBI (TEOpUS XHMHUYECKOTO CTPOCHHS
oprannyeckux BemectB A.M. ByTiepoBa, Teopus 3JIEKTPOIUTHUECKOU
auccoumanuu, nepuomuyeckun  3axkoH .M.  Menneneesa, 3akoH
COXpaHEHHUs MAacChl), 3aKOHOMEPHOCTHU, CHUMBOJUYECKUU SI3BIK XUMHH,
dakToNoruyecKue CBEIEHUST O CBOMCTBaX, COCTaBe, IOMYYEHUH U
0e301macHOM HCIIOJIF30BaHUH BaXHEHUIITIX HEOPraHUYECKUX 178
OpPTaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON AESITEILHOCTH YEeJIOBEKa

I1P6 03

- c(pOpMHPOBAHHOCTh YMEHHUH BBISABIATh XapaKTEpHbIE NpPHU3HAKU U
B3aUMOCBSA3b M3YYCHHBIX IIOHATHM, IPUMEHATb COOTBETCTBYIOILME
IOHATUS IIPU ONHMCAHUM CTPOEHUS W CBOWCTB HEOPraHMYECKUX W
OpraHMYECKUX BEIIECTB M WX IMPEBpALICHUM; BBIABIATH B3aUMOCBSI3b
XUMUYECKUX 3HAHMW C TOHATUSAMU M TNPEICTABICHUAMHM JIPYTUX
€CTECTBECHHOHAYYHBIX IPEIMETOB;

[1P6 04

- c(OpMHPOBAHHOCTh YMEHUI MCMOIb30BaTh HAMMEHOBAHUS XUMHUYECKHX
COCIMHEHUI MEXIyHapOJHOIO COK3a TEOPETUYECKOM M TMPUKIATHOU
XUMUM W TPUBHMAJIBHBIE HA3BaHMS BAXKHEHIIMX BEIIECTB (ITUIIEH,
alleTWIeH, MMLEpUH, (peHon, GpopManbaerus, yKkcycHast KMCI0Ta, TIULHH,
YrapHBIM Tra3, yIJIEKUCHBIA ra3, aMMHakK, raiieHas W3BECTb, HeramieHas
U3BECTh, NUTbEBasg coda M  JPYIHUX), COCTaBIATH  (HOPMYJIbI
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB, YPAaBHEHUS XHMHYECKUX
peaknuid, OOBSCHATh UX CMBICH; OATBEP)KIATh XapaKTepHbIE XUMUYECKHE
CBOMCTBAa BEUIECTB COOTBETCTBYIOIIMMHU OSKCIEPUMEHTAMU W 3aIUCIMHU
YPAaBHEHUM XMMHUUYECKUX PEAKLIUM;

I1P6 05

- chopMUPOBAaHHOCTH YMEHHH  yCTAaHABIWBAaTh  IPUHAIJICKHOCTH
U3YYEHHBIX HEOPraHMYECKUX U OPraHUYECKHUX BEILECTB K ONPEACICHHBIM
KjlaccaM M TIpylmnaM COCIMHEHMM, XapakTepu3oBaTb HMX COCTaB H
BOKHEUIINE CBOMCTBA;  ONPENCIATH  BHUABI  XMMHYECKUX  CBS3EU
(KoBaJIeHTHaf, MOHHas, METAJUIMYECKas, BOJOPOJIHAs), THUIIBI
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KPUCTAJUTMUYECKUX PEIIETOK BEIIECTB; KIACCH(PHUITUPOBATH XUMHUUYECKHE
peaKIuu;

ITP6 06

- BIJIQJICHHE OCHOBHBIMM METOJaMU HAy4YHOTO IIO3HAHUS BEIIECTB U
XUMHYECKMX  sBJICHUM  (HaOMoJeHue, M3MEpPEHHE, OKCIIEPUMEHT,
MOJICJIUPOBaHKE);

I1P6 07

- copMHPOBAaHHOCTH YMEHHUI NPOBOJUTH pACUEThl IO XUMHUYECKUM
dbopMyliaM U ypaBHEHHSIM XUMHUYECKHUX pEaKUUHd C HCHOIb30BaHUEM
(Gu3NYECKUX BEIMYMH, XapaKTEPU3YIOLIUX BELIECTBA C KOJUYECTBEHHOMN
CTOPOHBI: MacChl, 00beMa (HOpPMalbHBIE YCJOBHSI) Ta30B, KOJUYECTBA
BEILIECTBA; MCIIOIB30BAaTh CUCTEMHBIE XUMUYECKHE 3HAHUS U1 PUHATHS
pelIeHUil B KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBA3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHHEM;

I1P6 08

- c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBIIOJIHATH XUMHUYECKUH
IKCIEPUMEHT (IIPEBPALLEHUSI OPraHMYECKUX BEIECTB INPU HArpeBaHUU,
NOJy4YeHHE 3TUIICHA U U3YYEHHE ero CBOICTB, KAUECTBEHHBIC pEaKIMH Ha
QIBJETUABI, KpaxMall, YKCyCHYIO KHCJOTY; JACHaTypauus O€NKoB Tpu
HarpeBaHWU, IBETHbIE PEAKLUUU OCJIKOB; MPOBOAUTH PEAKIMM HOHHOI'O
oOMeHa, OINpeAeNnsaTh Cpely BOJIHBIX PacTBOPOB, KAUECTBEHHbIE PEaKIIMU
Ha cynb(aT-, KapOOHAT- U XJIOPHUJI-aHUOHBI, HA KATUOH aMMOHHS; pellaTh
JKCIIEpUMEHTaJIbHbIE 3a7auM 1o TemaMm "Mertamibl" u "Hemeramibl") B
COOTBETCTBUHU C NpaBWJIAMU TEXHHUKHM O€30MAaCHOCTH HpU OOpalleHuu ¢
BEUIECTBAMM W JIaDOpaTOpHbIM  OOOpYyAOBaHUEM;  IPEACTABIATH
pe3yabTaThl XMMHYECKOTO SKCHEpUMEHTa B (hopMe 3alucCH ypaBHEHHH
COOTBETCTBYIOIIMX PEAKIUH W (POPMYIHPOBATH BBHIBOJBI HA OCHOBE JTHX
pe3yJIbTATOB,

I1P6 09

- ¢(hOpMUPOBAHHOCTh YMEHHS aHAIM3UPOBATH XUMUIECKYI0 HHPOPMALIHIO,
HOJy4aeMyl0 U3 pa3HbIX MCTOYHHKOB (CpEICTB MaccoBOW HMH(pOpMaIuH,
ceTh VIHTEpHET U apyrue);

ITP6 10

- c(OPMUPOBAHHOCTH YMEHHH COOJIONATh TIpaBHJa HSKOJOTHMYECKU
11€J1€c000pa3HOro MOBEIEHUS B ObITY U TPYJOBOW NEATENBHOCTH B LIEISIX
COXpaHEHHsS CBOETO 3/I0pPOBbS W OKPYKAIOIIEH NPUPOJHON Cpelsbl;
YUUTBIBATHL OITACHOCTH BO3I[€I>'ICTBI/I$[ Ha KMBBIC OpPraHHU3MbI OIIPCACIICHHBIX
BEIECTB, IIOHMMAasi CMBICI TOKa3aTelsl MpeaeNbHON  JOIMyCTHMOM
KOHLCHTPAIMH,

I1P6 11

- s o0y4aromuxcs C OTPaHHMYEHHBIMA BO3MOXKHOCTSIMH 37J0POBBSI:
c(OpMUPOBAHHOCTh YMEHHS IPUMEHSTh 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METO/aX MO3HAHUSI BEIIECTB M XUMHUECKHUX SIBICHUIA;

I1P612

- A CIEMBIX W CIA0OBHIAIMIMX OOydYarommxcs: CHOPMHUPOBAHHOCTH
YMEHHUSI HCIOIB30BaTh pelbeHO TOUYEUHYIO cHcTeMy oOo3HaueHuid JI.
bpaiins ajis 3anucu XuMUIeCKuX (GopMyII.

[Py 01

- c(OPMHPOBAHHOCTH MPEACTABICHUI: O MaTepUAILHOM E€IWHCTBE MUpA,
3aKOHOMEPHOCTSIX M II03HABAEMOCTH SBICHUM IPHUPOIBI; O MECTE€ H
3HaYeHUU XMMHUH B CUCTEME €CTECTBEHHBIX HAayK M €€ POJIM B 00ECTIeYeHUN
YCTOMUMBOrO  pa3BUTUSl  4YEJIOBEYECTBA: B  pEIIeHUH  mpolieM
HKOJIOTHUECKOM, SHEPreTUYECKOW M MUILEBOW 0e30MacHOCTH, B Pa3BUTHU
MEIMILMHBI, CO3AAHUHA HOBBIX MaTEPUAIOB, HOBBIX MCTOYHUKOB YHEPrUH, B
00eCreyeHn: pPalMOHAIBHOTO IPHPOJIONONIB30BaHMs, B (OPMUPOBAHUU
MHUPOBO33PEHUS M OOLIEH KyJbTypbl YEJIOBEKAa, a TaKXKe HSKOJIOTHYECKU
000CHOBaHHOI'0 OTHOULIEHUsSI K CBOEMY 37I0POBBIO U IPUPOJHOM cpese;

TPy 02

- BJIAACHHUC CHUCTEMOM XHWMHYECKUX 3HaHI/II>'I, KOTOpass BKJIFOYACT:
OCHOBOIIOJIararomue IOHATH (,Z[OHO.HHI/ITCJIBHO K CHCTEME IOHATHUH
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0a30BOTO ypOBHsI) - H30TOIBI, OCHOBHOE M BO30Y>KICHHOE COCTOSHHE
aToMma, THOpUAM3ALUS AaTOMHBIX OpOHUTaIel, XMMUYeCcKas CBSI3b, MOJISIpHAs
KOHIIGHTpAaIUs, CTPYKTypHas (Gopmyna, u30Mepus (CTPYKTypHas,
reoMeTpuueckast (LMC-TPAHC-U30MEPHS), THUIIBI XHMHUYECKUX pPEAKIMM
(roM0- W TeTeporeHHble, OOpaTUMbIE ¥ HEOOpAaTUMBIC), PACTBOPHI
(MCTUHHBIE, JUCIEpPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, CTENEHb
JVICCOIIMAIINY, AJICKTPOJIHN3, KPEKUHT, PUGOPMHHT), TEOPHUH W 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PCHUECKHE 3HAHHs, JIeKallieé B OCHOBE
NOHUMaHHUS TPUYUHHOCTH W CUCTEMHOCTH XHUMHYECKHX SIBIICHHIA,
COBpPCMCHHBIC MTPCACTABJICHUA O CTPOCHHU BCHICCTBA HA AaTOMHOM,
MOJICKYJISIPHOM W  HaJIMOJCKYJSPHOM ypPOBHSIX; TIPEACTaBICHUS O
MEXaHU3MaxX XUMHNYCCKUX peaKL{Hﬁ, TCPMOANHAMHUYCCKUX U KUHCTUYCCKUX
3aKOHOMEPHOCTSAX HMX NPOTEKaHWs, O XHUMHYECKOM DPaBHOBECHH,
AUCIICPCHBIX  CHUCTEMaAX, q)aKTOHOFHqCCKHC CBCACHUA O CBOﬁCTBaX,
COCTaBe, IMIOJNyYeHMH W 0OE30MaCHOM WCIIOJIb30BAaHUHM  BaYKHEHIITNX
HEOPraHMYECKUX M OPraHMYECKUX BELIECTB B OBITY M IMPAKTHYECKOU
NEeSITETHHOCTH YEJIOBEKa; OOIUX HAYyYHBIX MPHHIUIAX XUMHYECKOTO
MPOM3BOJICTBA (HA MpUMEpPEe MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHUAKa,
METaHoJIa, epepaboTKu HEPTH);

[1Py 03

- c(OpPMHUPOBAHHOCTb yMEHUH BBIABIATH XapaKTEpHbIE NPU3HAKA U
B3aMMOCBA3b M3YYCHHBIX IOHATHM, NPHUMEHATH COOTBETCTBYIOILHE
MOHATUS IIPU ONMCAHUM CTPOEHUS U CBOWCTB HEOPraHUYECKUX W
OPraHMYECKHUX BEINECTB W HUX IPEBPALLECHUH; BBIABIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUM C TOHATUSAMU M INPEIACTaBICHUAMM JIPYTUX
IpeIMETOB [yl 00JIee OCO3HAHHOTO NOHUMAaHMS U OOBSICHEHUS CYIIHOCTH
MaTepUaJIbHOIO €JUHCTBA MHUPA; UCIIOIb30BATh CUCTEMHBIC XUMUYECKHE
3HaHUS U1 OOBSACHEHMS M IPOTHO3MPOBAHMS SIBICHUM, HMMEIOLUX
€CTECTBEHHOHAYYHYIO IIPUPOLY;

TPy 04

- chOpMHPOBAHHOCTh YMEHUN HCIIOJIH30BaTh HAMMEHOBAHUS XUMHUUYECKHUX
COCIMHEHUI MEXIYyHapOAHOTO COI03a TEOPETUYECKOW U MPHUKIATHOU
XUMUW W TPUBUAIBHBIC HA3BaHUS BEIIECTB, OTHOCSIIMXCS K W3YYEHHBIM
KJIacCaM OPraHMYECKUX M HEOPTraHWYECKUX COEAMHEHUM; HCIOIb30BATh
XUMUYECKYI0O CHMBOJIMKY I COCTaBJIieHHUS (OpMysT HEOPTraHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPALLIEHHBIX U
CKEJIETHBIX) (OpMyJT OpPraHMYECKUX BEIICCTB; COCTABISATH YpaBHEHUS
XUMUYECKUX PEAKUUW U PACKPBIBATh MX CYLIHOCTb: OKHUCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMA TMOCPEACTBOM COCTABIICHHUS AJICKTPOHHOTO
OanaHca dTUX PeaKIIHii; peaKIiii HOHHOTO OOMEHA IyTeM COCTaBJICHHS UX
MOJIHBIX W COKpPAIICHHBIX HMOHHBIX ypaBHEHUH; pEAKIUH THUIPOJIU3a,
peakuuii KOMIUIEKCOOOpa3oBaHusi (Ha MpUMEpe THIPOKCOKOMIUIEKCOB
[IMHKA W aJIFOMUHUS); TTOATBEP)KIATh XapaKTEPHbIE XUMUYECKHAE CBOWCTBA
BCIICCTB COOTBGTCTBYIOH_II/IMI/I E)KCHepI/IMeHTaMI/I 1 3aliucsaMunu ypaBHeHI/Iﬁ
XUMHYECKUX PEAKIUN;

[1Py 05

- c(hopMHpPOBAHHOCTh YMEHHUH KiIacCHU(PHUIIMPOBATh HEOPTaHWUYECKHE U
OpraHWYECKHE BEIIECTBA W XHUMHYECKHE PEAKLUUH, CaMOCTOSTEIbHO
BBIOMpATh OCHOBAHHMS W KPUTEPUU IS KIACCU(DUKAIMHU U3yIaeMbIX
XUMHYECKHX OOBEKTOB; XapaKTEpPH30BaTh COCTaB M BaKHEWIIUE CBOMCTBA
BEILECTB, MPUHAJICKAINIUX K OINPEAeICHHbIM KjaccaM U TpyInmnam
coeMHEHUI  (MpPOCThl€  BEIIECTBA, OKCHUIBL, THIPOKCHUIBI,  COJIHU;
YTIEBOIOPOABI, MPOCThIE I(UPHI, CIIUPTHI, PEHONBI, ambACTUIBI, KETOHBI,
KapOOHOBBIE KHUCIIOTBI, CIOKHbBIE 3(QUPBI, XUPBI, YTIEBOJbI, AMUHBI,
AMUHOKUCIJIOTHI, OEJKH); MPUMEHSITh 3HAHHWSI O COCTaBE M CBOMCTBaX
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BEIIECTB JUIl HKCIEPUMEHTAJIBHOM MPOBEPKU THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEHN MPOTEKAHNU XUMUUYECKUX PEAKLUN U IPOTHO3UPOBAHUS
BO3MOXHOCTEH UX OCYILECTBICHUS;

[1Py 06

- c(OpMHUPOBAHHOCTh YMEHHUH IMOATBEP)KAATh Ha KOHKPETHBIX MPHMEpax
XapakTep 3aBUCUMOCTH PpEaKIMOHHOW CHOCOOHOCTH OpraHMYECKUX
COCIMHEHUM OT KpPAaTHOCTM M THINA KOBAJEHTHOM CBSI3W, B3aWMHOIO
BJIMSIHUSL @TOMOB U TPYIII aTOMOB B MOJIEKYJaxX; a TaKkKe OT 0COOCHHOCTEH
peann3auyy pa3InuHbIX MEXaHU3MOB IPOTEKAHMS PEAKLIUH;

TPy 07

- c¢(hOopMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM W BO30YXJICHHOM COCTOSIHHH) ¥ HOHOB XUMHUYECKHX
snemeHTOB 1-4 mepuonoB Ilepunonnueckoii cucremsl J[. . MenneneeBa u
WX BaJICHTHBIC BO3MOXXHOCTH, UCHONB3ys mnonstus "s", '"p", "d-
JNEeKTpOHHBIE"  OpOWTaNM,  OSHEPreTUYEeCKHe  ypOBHHU;  OOBSICHSTH
3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XUMHYECKHX DJIEMEHTOB H

0o0pa3yeMbIX MU COSAMHEHHH 0 epuoJiaM U IpymIiam;

[1Py 08

- BIAJCHUE CHCTEMOM 3HAHUN O METOJAaX HAay4YHOI'O IO3HAHUS SBICHUUN
IPUPOIBI, MCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHUSIMHU
IIPUMEHSATH 3TU 3HAHUS NPU IKCIIEPUMEHTAJIBbHOM HMCCIIEIOBAHUH BEILECTB
U 17151 OOBSACHEHMsS] XUMHUYECKUX SIBICHUH, MMEIOLIUX MECTO B IPUPOAE,
IIPAKTUYECKON NEeATEIbHOCTH YEJIOBEKA U B IOBCETHEBHOU KU3HH;

[1Py 09

- c(OpMHUPOBAHHOCTh YMEHHUI NPOBOJAUTH pacueTbl MO XUMHUYECKUM
dopMyslaM U ypaBHEHHMSM XUMUYECKHUX pEaKUUid C HCHOJb30BaHUEM
¢u3nueckux BeIMYMH (Macchl, 0oObeMa Tra30B, KOJMYECTBA BEIECTBA),
XapaKTEepU3YIOUINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacydeThbl IO
HAaXOXKICHUIO XUMHUUECKOM (OpMyJIbl BEIIECTBA; pacueThl Macchl (00beMa,
KOJIMYECTBA BELIECTBA) MPOAYKTAa pEaKlUu, €CIU OAHO U3 HCXOJHBIX
BEIIECTB JIaHO B BHJE pacTBOpa C OIpPEACIIEHHOW MaccoBOW Joiel
PacTBOPEHHOTO BEILIECTBA WIIM JAaHO B U30BITKE (MMEET MPUMECH ); PACUETHI
MaccoBOM MM OOBEMHOM J0NM, BBIXOJA MPOAYKTA PEaKIMU; pPacdeThl
TEIUIOBOTO 3 eKTa peakiuii, 00bEMHBIX OTHOIICHUH T'a30B;

[1Py 10

- cOpMHUPOBAHHOCTb YMEHHUIl TMPOTHO3UPOBATH, AHAIM3UPOBATH U
OLIEHMBATh C IIO3HUIMH DKOJIOTMYECKOH O€30MacHOCTH IOCIEACTBUSA
OBITOBOM W MPOW3BOJCTBEHHOW IEATEILHOCTH YEIOBEKa, CBSI3aHHOW C
nepepaboTKON  BEMISCTB; HCIOJIL30BAaTh TOJMYYCHHBIC 3HAHUS IS
OPUHATHA TPaMOTHBIX pEIIeHUH MpoOJieM B CHUTyalUsX, CBSA3aHHBIX C
XHMHUCH;

[Py 11

- cOpMHUPOBAHHOCTH YMEHHUI CAMOCTOSATEIHHO IIAHUPOBATH U MIPOBOIUTH
XUMHYECKHH  OJKCIIepUMEHT  (IoJlyueHWe UM HM3yYeHUE  CBOWCTB
HEOPTraHWYECKUX W OPraHMYeCKUX BEIIECTB, KaYECTBEHHbIE PEaKIUU
VIJIEBOAOPOAOB  Pa3lMYHBIX  KJIACCOB M KHUCIOPOJICOAEp KAIIUX
OpPraHMYECKUX BEUIECTB, pEIIEHHWE HKCIEPUMEHTANbHBIX 3a/Jad 10
pacmo3HaBaHUIO HEOPraHMYECKUX M OpPraHMYEeCKUX  BEIIECTB) C
coOnrofieHreM TMpaBuil Oe30MacHOro oOpallleHusi ¢ BeIIeCTBAaMU U
1abopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH LENH HCCIICAOBAHUS,
NPEIOCTaBIATh B  pa3iuuHOM (opMe pe3yibTaThl OSKCIEPUMEHTA,
AQHAJIM3HPOBATh U OLICHUBATh MX JOCTOBEPHOCTb;

[TPy 12

- cOpMHUPOBAHHOCTh YMEHHUI OCYIIECTBIATH IICICHATIPABICHHBIA MMOMCK
XUMUYECKON MHGOPMAIMK B Pa3IUYHBIX HCTOYHUKAX (Hay4yHas M y4eOHO-
Hay4Has JIMTepaTypa, CpeiCTBa MAacCOBOM MH(OpManuu, cetb MIHTepHeT 1
NpyTUE), KPUTHYECKH aHAJIM3UPOBAaTh XHMHYECKYI0 HH(OpMAIHIO,
nepepaGaTblBaTL €e UM HCHOJB30BaTh B COOTBETCTBHUU C IOCTAaBJICHHOU
y4eOHOM 3a/1auei;
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ITpy13 - copMHUPOBAHHOCTHP YMEHHH OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha
JKUBBIC OpraHU3Mbl OMPCACIICHHBIX BCUICCTB, IIOHUMAA CMBICII ITOKA3aTCIIA
npelelbHON JOIMyCTUMOW KOHIIGHTpAallMM, W TOACHATh Ha HpUMepax
CHOC06BI YMCHBIICHUA U NPCAOTBPAIICHUA UX BPCIHOIO BOBHGﬁCTBHH Ha
OpraHH3M YeJIOBeKa

OcBoenue mpenMera JOJKHO CIIOCOOCTBOBATh (DOPMUPOBAHUIO CIIEIYIOIIUX
o0mux u npodeccuoHaabHbIX KoMmnereHnuii ®I'OC CIIO no cneuuaibHOCTH
31.02.06 Cromaronorust mpouiiakTHIeCcKas:

OK O0I. BeiOupate cnocoObl pemieHuss 3anad  Opo(ecCHOHaTbHON
NEATEeIbHOCTH MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM;

OK 02. MHcnons3oBaTb COBPEMEHHBIE CpEICTBA IIOMCKA, aHaiuu3a |
UHTEpHpeTaluuu HHPOpMALMK, U UH()OPMAIIMOHHBIE TEXHOJIOIMH AJIS BBIIOJHEHUS
3a51a4 NpohecCUOHANBHON eATEIbHOCTH;

OK 03. IInanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHAIBHOE U
JUYHOCTHOE pa3BuUTHE, MPEAIPUHUMATEIBCKYIO NEeATEIbHOCTD B
npodeccronanbHol chepe, UCToab30BaTh 3HAHUS MO0 (PUHAHCOBOM I'PaMOTHOCTH B
Pa3JIMYHBIX )KU3HEHHBIX CUTYalHsIX;

OK 04. DddexktnBHO B3aUMOJICHCTBOBATH M PabOTaTh B KOJUIGKTUBE M
KOMAaH/IE;

OK 05. OcymecTBiATh yCTHY0O M IMCBMEHHYIO KOMMYHHUKAIMIO Ha
rocygapcTBeHHOM s3bike Poccuiickoit denepauuy ¢ y4eToOM OCOOEHHOCTEN
COLIMAJIBHOTO U KYJBTYPHOI'O KOHTEKCTA;

OK 06. [IposiBiATH IrpaXX JaHCKO-IIATPUOTUYECKY IO IIO3ULHIO,
JEMOHCTPUPOBAaTh  OCO3HAHHOE TMOBEJACHHME HA  OCHOBE  TPAJULHUOHHBIX
00IIEeYeIOBEYECKUX LIEHHOCTEH, B TOM YHCIE€ C YYETOM TapMOHHU3alUU
MEXHAIIMOHAIBHBIX W MEXPEJIUITMO3HbIX OTHOUIEHUH, NPUMEHSATh CTaHIAPThI
AHTUKOPPYIIMOHHOTO IMOBE/ICHNUS;

OK 07. CopeiicTBOBaTh COXpPaHEHUIO OKpYyXarouien Cpenpl,
pecypcocOepekeHN0, TPUMEHATh 3HAHUS 00 M3MEHEHUU KJIUMAaTa, MPUHIUIIBI
OepexIMBOrO MPOU3BOACTBA, A(G(EKTUBHO JEHCTBOBATH B  YPE3BBIYANHBIX
CUTYyalUsX;

I[IK 3.2. IlpoBoautb MEpPONPUATUA MO CAHUTAPHO-TUTHEHUYECKOMY
IPOCBELICHUIO HACETICHUS U MpOoIaratjie 310poBOro oopasa KU3HU;

I[IK 4.1. OO6ecnieunBaTh TpeOOBaHUS OXpaHbl TPyJa, MPABUI TEXHUKHU
0€30MacHOCTH, CAaHUTAPHO-3MUAEMHUOJOTHYECKOT0 W TUTHMEHHYECKOro PEXHMOB
IpU OKa3aHUU TEPBUYHON JOBPAYEOHOM MEIAMKO-CAHUTAPHOM MOMOIIM IO
npo(HIIaKTUKE CTOMATOJIOTUYECKHUX 3a001eBaHUM.
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2. CTPYKTYPA U COAEPXKXAHHUE YYEBHOI'O ITPEJMETA
OVYIIn.12 Xumus

2.1. O0bem yueOHOro mpeaMeTa U BUAbI y4eOHOH padoThI

Buj yyeOHoM padoThI O6bem B yacax
O01mast Tpy10eMKOCTh 160
YyeOHast Harpy3ka o0y4yaonierocst 156
B TOM YHCIJIE:
YPOKH 156
CamocTosiTesibHasi paboTa 4

[TpomexxyTouHas arrecranus B popme ougpeperyuposantnozo 3auvema

14




2.2. TemaTu4eckuil Ii1aH U coaepxkanue ydeonoro npeamera QOYIIn.12 Xummus

Koabl kxoMmeTeHIuii
(YKa3aHHBIX B
pasnedne 1.2) n

O0beM yacos JIMYHOCTHBIX
Coaep:xanue yueOHOro Mareprasia u (opMbl OPraHu3anuu AesiTeJIbHOCTH | (Bcero/reopus/ MeTanpeIMeTHbIX,
o0yyarommxcs NpaKTuKa/ npeaAMeTHbIX
CaMOCTOSITeIbHAS pe3yJabTaToB,
padora) ¢bopmupoBanmnio
KOTOPBIX

crmoco0cTByeT

3JIeMEHT NMPOrPaMMBblI
Pa3znen 1. Oprannyeckasi XuMusi

Tema 1.1. Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 01, OK 02, OK 03,

[Ipeamer opranndeckoi
xumuu. Teopus cTpoeHust
OpraHNYeCKUX COCTMHEHUHN

Hayunble MeTOIbI TO3HAHMS BEIIECTB W XHUMHUYECKUX sBIEHUU. Poib
JKCIIEPUMEHTa M TEOPUHM B XUMHUHU. 3HAUCHHE XUMHH TPU OCBOCHUU
npodeccuii CITIO n cnenmansaocteit CIIO ecTecTBEeHHO-HAYYHOTO MPOGUIIS
npodeccrnoHanTbHOT0 00pa30BaHMUS.

IIpeamer opranuyveckoi xumum. [loHATHE 00 OpraHUYECKOM BEIIECTBE U
oprannyeckoil xumuu. KpaTkuii ouepk HUCTOPUHM Pa3BUTHS OPTaHUYECKOM
xumun. Buranusm u ero kpymenue. OcoOEHHOCTH CTPOCHUSI OPTaHMYECKUX
coenuHeHmni. KpyroBopot yrieposa B mpupoze.

Teopusi crTpoeHusi opraHuyeckux coenuHenuii A. M. bytiaeposa.
[Ipennoceiiku co3nanus Teopuu cTpoeHus. OCHOBHBIE MOJIOKEHUS TEOPUU
ctpoenuss A. M. byrtnepoBa. Xumuueckoe CTPOCHME U  CBOMCTBa
oprannueckux BemiecTB. [lonsitue 00 um3zomepun. CrmocoObl OTOOpaKeHUS
CTpOeHHS MOJICKYJIBI ((hopmysnsl, Moaenn). 3HadeHune Teopuu A. M. ByTiieposa
JUIS Pa3BUTHUSL OPraHUYECKON XUMHUU M XUMHYECKHX MpPOTHO30B. CTpoeHue
aToMa yriepoga. DJIGKTPOHHOE OO0JaKo W oOpOWTamh, s- W p-OpOUTAIH.
DNEeKTPOHHBIE U DIIEKTPOHHO-Tpaduueckue (GopMyabl aToMa yTriaepoAa B
OCHOBHOM M BO30YXJICHHOM CcOCTOsiHUSX. KoBajieHTHas XUMUYecKas CBsI3b U
ee kiaccupuKkanus Mo Crnoco0y MepeKpbIBaHUS opOuTaneil (- U m-CBS3M).
[TonsTre ruOpuan3anuu. Pa3znuaHbie THUIBI THOPUIN3ANUN U (OpMa aTOMHBIX
opOuTaneii, B3aMMHOE OTTAJKMBaHHE THUOPHIHBIX opOuTanei U ux

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPG 12
[TIPy O1- ITPy 13
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pacmojioKeHUEe B IMPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM DSHEPIHUU.
l'eomeTpust MOJEKyNl BEIIECTB, OOPAa30BaHHBIX AaTOMaMu yriepoaa B
Pa3IUYHBIX COCTOSHUSAX THOPUIN3AIIUH.

Kanaccndpuxanus OPraHu4YecKux COEITHHEHHUIA. Knaccudukanus
OpPraHMYECKHUX BEIIECTB B 3aBUCHUMOCTU OT CTPOCHHS YTJIEPOJHOM IIemH.
[Monsatre dpyHKIMOHATBHOU rpymibl. Knaccudukanms opraHMuecKux BEIIecTB
0 TUITY (PYHKIIMOHAJIBHOMN TPYIIIHI.

OCHOBBI HOMEHKJIATYPbI OPTaHMYEeCKUX BellecTB. TpuBHaIbHbIC HA3BAHUS.
PanmonanbHast HOMEHKJIATypa Kak npeamecTBeHHua HomeHkiaarypsl [UPAC.
Homenknarypa IUPAC: npunimunsl oOpa3oBaHUS Ha3BaHUM, CTapIIMHCTBO
(YHKIMOHANBHBIX TPyNn, WX o003HaueHuWe B mnpedukcax u cyddukcax
Ha3BaHUU OPraHUYECKHUX BEIIECTB.

Tunbl XUMHYECKHUX CBsi3ell B OPraHU4ecKUX COCJUHEHHSX U CIOCOObI HUX
pa3pbiBa. Knaccudukanus KOBAQJIEHTHBIX CBs3EH o
ANEKTPOOTPHUIIATEILHOCTH  CBSI3aHHBIX aTOMOB, CIOCOOY TEpeKpbIBaHUS
opOutanelf, KpaTHOCTH, MeXaHHW3My oOpa3oBaHusi. CBsi3b  IPHUPOJBI
XUMHUYECKON CBSI3U C TUIIOM KPUCTAIMYECKOM pEIIeTKH BEIIeCTBA M €ro
¢u3nyeckuMu CBOMCTBaMM. Pa3pblB XMMHUYECKOM CBS3M Kak Ipolece,
oOpaTHBIi ee 00pa3oBaHMIO. [ OMOTUTHYECKUN M TETEPOTUTUICCKUAN Pa3PHIBBI
CBSI3eH, UX COIMOCTaBJIeHHE C OOMEHHBIM M JOHOPHO-AKIIETITOPHBIM
MeXaHW3MaMu HuX oOpa3oBaHusa. [loHsTHEe  CcBOOOJHOTO  paauKana,
HYKJICO(QHUIBHON U 3MeKTPO(YUIBHON YaCTULIBL.

Knaccupukauus peaknuii B oprannyveckoil xummuu. [lonarve o tumnax u
MEeXaHuU3Max peakiuii B opranudyeckod xumuu. CyOcTpar M peareHrt.
Knaccudpukanmst peakiuii 1m0 HM3MEHEHHIO B CTPYKType cyOcTpara
(mpucoenuHeHue, OTIIEIUIEHHUE, 3aMEIICHNE, U30MEpU3allis) U TUILYy peareHTa
(panukanbHbBIC, HYKJICO(PHUITBHBIE, AMEKTPOPUITHHBIC). Peaxiun
npucoenunenus (AN, AE), snumunupoBanus (E), 3amemenus (SR, SN, SE),
M30MEpU3aIIH.

CoBpemMeHHbIe NMpeACTABJIEHUSI 0 XHMHYECKOM CTPOEHHUM OPraHMYecKHX
BemiecTtB. OCHOBHBIE HamNpaBJCHHUs PA3BUTHS TEOpPUU CTpoeHus A. M.
BytnepoBa. M3omepusi opraHMdeckux BeUIeCTB W €€ BUIbl. CTpyKTypHas
M30MEpHsI: MEKKIIACCOBasl, YTIEPOAHOTO CKEJIeTa, MOJIOKEHUS KPATHOU CBSA3U
1 (QyHKIIMOHATBHOU rpynmbl. [IpocTpaHCTBEHHAS M30MEPHS: T€OMETpUIECKas
U ONTHUYECKas.
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«XuMHYecKoe CTPOeHHe M CBOMCTBA OPraHUYeCKUX BellecTB»

1. CocraBneHue CTpYKTYPHBIX (pOPMYJI H30MEPOB U TOMOJIOTOB.

2.Pemenue 3amady Ha HAXOXKJICHHE MOJICKYJSPHOW (OPMYJIBI TIO MacCOBOM
JI0JI€ BEILIECTBA.

CamocrosiTesibHass paboTa

[IoHsATHE aCUMMETPUYECKOTO LIEHTpa. brosiornuyeckoe 3Ha4YE€HHUE ONTUYECKOU
n3oMepun. B3auMHoe BIMSIHUE aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEILECTB.
OneKkTpoHHBIE A(PQEKTHl aTOMOB M AaTOMHBIX TPYII B OPraHMYECKUX
MoseKynax. MHIyKInoOHHBIN 3P PEeKT, MONT0KUTETHHBIN U OTPHUIIATEIIBHBIN, €T0
ocobeHHOCTH.  Me3omepHbiii  3ddexr  (3pdekr  compsikeHHs),  €ro
0COOEHHOCTH.

Tema 1.2.
IIpenenvHbie
YIJIEBOJIOPOIbI
AnkaHEBI.

Conep:xkanue y4e0HOro MaTepuaJa:

I'omosornueckuii psaa ankanos. [lonstre 06 yrieBomoponax. OcoOeHHOCTH
CTPOEHMSI TPEAEIBHBIX YIVIEBOAOPOJOB. AJIKaHbl KakK IPEACTaBUTEIH
MPEAEIbHBIX YIVIEBOJOPOJAOB. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbBl METaHa M JAPYTHUX alKaHoB. ['oMosiornueckuil psigi U HU30MepHs
napaguHoB. HopmanbHOe M pPa3BETBICHHOE CTPOEHUE YTJIEPOAHON LEMu.
HomMmeHknarypa ankaHOB M @JKWIBHBIX 3aMectuTenci. Ou3nuecKkue CBONUCTBA
AJIKaHOB. AJIKaHbI B IPUPOJIE.

XuMnuyeckue cBoiicTBa ajkaHoB. Peakiuu SR-tunma: ramoreHupoBaHue
(pa6oter H. H. CemenoBa), autpoBanue nmo KonoBanoBy. MexaHnu3Mm peaxiiuu
XJIOPUPOBAHUS AJIKaHOB. Peaxiun JEeTUAPUPOBAHUS, rOpEeHus,
KaTAIUTUYECKOTO0 OKHCJICHMS aJKaHOB. KpEKUHI alkaHOB, pa3/IMYHbIE BUBI
KpEKMHIa, IPUMEHEHUE B MPOMBIIUIEHHOCTH. [Inpoin3 u KoHBEpcHs MeTaHa,
M30MepU3anus alKaHOB.

IIpuvmeHenne M cnocod0bl MoJdyYeHHs: aakaHoB. OOiacTH NPUMEHEHHS
ankaHoB. [IpombllUIeHHBIE CHOCOOBI TONYYEHHsI aJKaHOB: MOJyYEHUE W3
MPUPOJHBIX MCTOYHHKOB, KPEKUHI Mapa(uHOB, MOIYYEHHE CHHTETHUYECKOTO
OcH3uHa, TasuduKanus yrisi, TUAPUPOBAHHME alkaHoOB. JlaGopaTopHbie
CrocoObl TOJYYEeHHs QJKaHOB: CHUHTe3 Biopua, nexkapOOKCHIUpOBaHHE,
TUIPOSIU3 KapOuia amfOMUHHUSL.

IukioankaHbl. ['OMOJIOTMYECKUN Psifi 1 HOMEHKIIATYypa LMKJIOAIKAHOB, MX
obmias ¢popmyina. [lonsTre o HampspkeHUU LUKIa. M3omepus LMKIIOANIKaHOB:
MEXKJaccoBas, YIJIEPOAHOIO CKenera, reoMerpuueckas. llomyueHue u
(bu3MYecKre CBOMCTBA ITUKIIOATKAHOB. XMMHUYECKHE CBOWCTBA IUKJIOATKAHOB.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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Cnenuduka CBOWCTB IUKIOAIKAHOB C MajbiM pa3MepoM MuKiIa. Peakiuun
HpI/ICOeI[I/IHeHI/ISI nu paIII/IKaJIBHOFO 3aMCIICHUNS.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUEC

[IpuMeHeHne ankaHOB B MEOUIIMHE (Ba3€JIMH — CMECh YKUIKUX M TBEPIbIX
YTIEBOJIOPOIOB)

«XUMHYeCKHe CBOMCTBA AJIKAHOB»

1. 3roroBieHne MoaeIel MOJIEKYJI aIKaHOB U I'aJIOT€HAIKaHOB.

2. O3HakOMJIEHME CO CBOWMCTBAaMM TBEpHAbIX Napa(HUHOB: IUIABIECHUEM,
pacTBOPUMOCTBIO B BOJE M OPraHUYECKUX PACTBOPUTEIAX, XUMHUYECKOU
MHEPTHOCTHIO (OTCYTCTBUEM B3aWMOJEUCTBUSA C OPOMHOM BOIOM, pacTBOpaMu
NepMaHraHaTa Kajus, THIPOKCUAA HATPHUS U CEPHOU KUCIIOTHI).

3. IlonyueHue MeTaHa W H3YUEHHE €ro CBOWCTB: TOPEHHUS, OTHOLIEHUS K
OpOMHOIi BOJIe ¥ pacTBOPY MEepMaHraHaTa Kajus.

CamocrosiTesbHas padora

Tema 1.3.
DTHUIIEHOBEIE U TUEHOBEIE
YTIIEBOAOPOABI

Conep:kanue y4eOHOIro MaTepuaJa

I'omosiornyecknii  psii AaJKEHOB. OJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOCHHE MOJIEKYJIbl ITHJICHAa M aJKeHOB. ['oMoyiormueckuil psa u oOIias
¢dbopmyna ankeHoB. M3oMepusi 3THIECHOBBIX YTIJIEBOJOPOIOB: MEKKIACCOBas,
YIIEPOAHOIO CKEJEeTa, IOJIOKEHHMsSI KpaTHOM CBSI3U, TE€OMETPUYECKAS.
Oco0OeHHOCTH HOMEHKJIATyphl ~ ATHJIEHOBBIX  YIJIEBOAOPOJOB, Ha3BaHUS
BAKHEUIINX paauKaioB. PU3NUECKUE CBOMCTBA AJIKEHOB.

XuMHUYecKHe CBOICTBA aJKEHOB. DJEKTPOMWIBHBIN XapakTep peakIHi,
CKJIIOHHOCTb K pEaKIUsIM MPUCOCAUHEHUS, OKUCIEHUS, MOIUMEPHU3ALIUU.
[IpaBuio MapkoBHUKOBA W €ro JJIGKTPOHHOE OOOCHOBaHME. Peakumm
raJlOr€HUPOBAHUS, THUAPOTAIIOTeHUPOBAHUS, THApATAllUU, TUIPUPOBAHUS.
Mexanusm AE-peakumii. [loHsiTue 0 peakuusx mnojauMmepusanuu. ['opeHue
alKeHOB. Peaknuu OKHCIEHUST B MSITKUX M JKECTKHUX YCIOBUsX. Peakius
Barnepa u ee 3HaueHue a1 OOHapy>KEHUS HEMpeNeibHBIX YTIEBOIOPOJIOB,
IIOJIyYEHUS TJIMKOJICH.

IlpumeHeHne U cnocoObI MOJYYeHUSI AJKEHOB. lcnonb30BaHUE BBICOKOU
PEaKIMOHHOM CIIOCOOHOCTH aJKEHOB B XHMHYECKOH IMPOMBIIUIEHHOCTH.
[Ipumenenue stuieHa u nponuieHa. [IpombllieHHbIE CTIOCOOBI MOXYYEHUS
aNKeHOB. Peaknuu neruapupoBaHusi W KpeKuHra aikeHoB. JlaGopaTopHbie
CIOCOOBI MOJTYUYEHHS AJIKEHOB.

[MonsiTne w kiaccuuKanys AWEHOBBIX YIIIEBOJAOPOJOB IO B3aUMHOMY

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13
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PacroJIOKEHUI0 KpaTHBIX CBsi3el B MoJiekyse. OcoOeHHOCTH ANIEKTPOHHOTO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS COIPSDKEHHBIX JueHoB. [lomatue o m-
JJEKTPOHHOW  cucteMe. HoMmeHknaTypa  IHEHOBBIX  yIJIEBOJOPOIOB.
OCO6€HHOCTI/I XUMHYECKUX CBOUCTB CONPS’KCHHBIX JUCHOB KaK CIICACTBHUC UX
3JIEKTPOHHOTO cTpoeHus. Peakumm 1,4-npucoenunenud. Ilonumepuzanus
nueHoB. CriocoObl MONMyYeHHsT UMEHOBBIX YTIIeBOa0ponoB: pabotel C. B.
JleGenena, neruipupoBaHue aJKaHOB.

OcCHOBHbIE TOHSATHSI XHMHMH BBICOKOMOJIEKYJSAPHBIX COeAUHEHUN (HA
npuMepe MPOAYKTOB MNOJUMEPH3ANUM AJIKEHOB, AJKAAHEHOB MW HX
rajoreHnpou3BOAHbIX). MoHOMEpP, MOJUMEp, pEeaAKUUs MOIUMEPHU3ALIUH,
CTENEHb MOJIUMEPHU3ALNN, CTPYKTYpPHOE 3BEHO. THIBI MOJMMEPHBIX LENEH:
JUHENHbIE, pa3BeTBICHHbIC, clIuThe. lloHATHE O CcTepeoperysspHbIX
nonumepax.  [lomuMepel  TepMOIUIACTMYHBIE U TEPMOPEAKTUBHBIE.
[IpencraBnenue o miacTMaccax M anactoMepax. [lolMdTUIIEH BBICOKOTO U
HHU3KOrO [1aBJIEHUA, €ro CBoWcTBa M npumeHeHue. Kartanmzartoper Ilurnepa-
Harra.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUC

Hcnonp3o0BaHue 3TaHOJA B KAUSCTBE aHTHUCCIITHKA. HpI/IMeHeHI/Ie OTUIIXJIOpUAA
JUISE MECTHOM aHECTe3UH

«AJikeHbl. DU3NYECKHE CBOWCTBA U IPUMEHEHHE AJIKEHOB)

1. Pemienue 3agay Ha HAXOXKICHHE MOJICKYJSIPHON (opmysbl mo oOriei
bopmyre.

2. Pabora ¢ 00yJaroMMHU U KOHTPOJHUPYIOINMMH MaTepHaIaMu.

«XuMHMYecKHne CBOHCTBA U MOJIyYeHHe AJIKEHOB)

1. O3HakoMyIeHHE ¢ 0Opa3LaMy MOJUAITUIICHA U MTOJUIPONUIICHA.
2.Pacnio3HaBanue 00pa3iioB ajJIKaHOB U aJTKEHOB.

3.ITonmyueHue 3TUICHA ACTUAPATALIUEH STHIOBOTO CIIUPTA.

4.B3anMopeiicTBUEe ATHJICHa C OpOMHOW BOJOW, PacTBOpPOM MEpMaHTaHaTa
KaJIusl.

CamocrosiTesibHass padoTa

[Tonunponunex, ero NpUMEHEHUE U CBOMCTBA. ['anorencoaepkamme
MOJUMEpBI: TE(QIIOH, TOMUBUHIWIXI0pU. Kaydyku HaTypanbHbli U
cunternueckue. Conoaumeps! (0yTaaueHCTUPOIBHBIN Kay4dyK).
BynkaHu3anus kaydyka, pe3uHa ¥ 500HMT.

Tema 1.4. AleTUIIEHOBEIE

Conep:kanue y4e0HOIro MaTepuaJa

OK 01, OK 02, OK 03,
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YTJIEBOIOPOIBI

I'omosiornyecknidi psiji  AJKUHOB. OJEKTPOHHOE M IMPOCTPAHCTBEHHOE
CTpOCHHE aleTH/IeHA U JPYTUX AJIKHHOB. | OMOJOTHYECKH Pl U OO0IIas
¢dbopmyna ankuHoB. HOMeHKIIaTypa aleTHIIEHOBBIX YIieBoopoa0oB. M3omepus
ME3KKJIaCCOBasl, YIIIEPOIHOIO CKEJIeTa, MOJIOKEHUSI KPAaTHOM CBS3H.
XuMH4YecKHe CBOMCTBA M NMPUMEHeHHe AJKHHOB. OCOOCHHOCTH peaKIUi
MIPUCOEANHEHNS TI0 TPOMHOM yTriepoa-yriaepoaHon ceasu. Peakuus Kyueposa.
[IpaBuno MapkoBHMKOBA MNPUMEHUTEIBHO K anetwieHaMm. [loaBUKHOCTB
aToMa BOAOpOJAa (KHUCIOTHbIE CBOMCTBAa alKUHOB). OKHUCJIEHUE aJIKHUHOB.
Peakuust  3enunckoro. IIprmeHeHHE — AllETWIIEHOBBIX  YTJIEBOJOPOJIOB.
[TonuBuHMNaLETAT.

[Honyyenne aaxkuHoB. [lonydeHuwe anermneHa NOUPOIM30M MeETaHa W
KapOUHBIM METOJIOM.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUEC

Wcnonp3oBanue 3THHA (AaUETWIEHA) A IOJYyYEHHUs IOJUYpPETaHOB, IS
M3TOTOBJICHHS] UMILIAHTOB

«XHMHUYeCKHEe CBOICTBA M CIIOCOOBI MOJIYYeHHS AJTKUHOBY.

1. M3rotoBnenne Mojeieid MOJIEKYJ aTKHHOB, UX U30MEPOB.

2. Pemienue 3amad4 Ha HAXOXKACHHE MOJICKYJISpPHON GopMynbl Mo oOmeit
(dhopMyIie U ypaBHEHUIO PEAKITHIA.

3. Pabota ¢ 00yyaronmmMu 1 KOHTPOJIUPYIONIMMH MaTepHalaMu.

CamocrosiTesibHas padoTa

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13

Tema 1.5.
ApoMatnueckue
YTJIEBOAOPOIBI

Conep:xanue y4e0OHOro MaTepuaJa:

I'omosiornueckmnii psix  apeHoB. beH3071 Kak MpENCTaBUTENb aApPEHOB.
PazButue  mpexacraBieHuit o  cTpoeHuu  Oenzona.  CoBpeMEHHbIE
Mpe/ICTaBICHUs] 00 AIEKTPOHHOM U TMPOCTPAHCTBEHHOM CTPOCHHM OeH30.a.
OOpazoBaHne apoMaTHYEeCKOW M-CHUCTeMbl. lomonoru  OeH305la, UX
HOMEHKIaTypa, oOmas ¢opmyna. Homenknatypa s JIu3aMelIEHHBIX
MIPOU3BOJIHBIX OCH301a: opmo-, Mema-, napa-pactojokKeHUe 3aMeCTUTEICH.
®u3NYEeCKre CBOWCTBA APEHOB.

XumMnyeckue cBoiicTBa apeHoB. [IpuMepsl peakiuii 31eKTpPOPUIBHOTO
3aMEIEHUs: TaJOreHUPOBAaHMs, AIKWIMpPOBaHUS (KaTanuzatopbl Dpupens-
Kpadtca), nurpoBanus, cynbdupoBanus. Peaknum ruapupoBaHus U
MpUCOEANHEHNUS XJiopa K OeH3omy. OcCOOEHHOCTH XHWMHUYECKUX CBOICTB
romoJyioroB OeHzosia. B3anmMHOe BIMSHHE aTOMOB Ha IMPHMEPE T'OMOJIOTOB
apeHoB. OpueHTaIus B peaklMsIX AIEKTPOPHIbHOTO 3aMenieHuss. OpHeHTaHThI

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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I u Il pona.

IIpumeHeHne U MoJiydyeHne apeHoB. [[prpo HbIE HICTOYHUKY apOMaTHUECKHUX
yTIEBOIOPOAOB. ApoMaTu3alvs ajJKaHOB M IHMKJIOAIKAHOB. AJKUIMPOBAHUE
OeH3ouna.

I'openue 6en3oma.

OTtHomeHne 0eH301a K OpOMHOM BOJIe, pacTBOPY MepMaHTaHaTa KaJHs.
[Tonyuenue HuTpOOEH30Ia.

O3HakoMJIeHHE ¢ (PU3UYECKUMH CBOWCTBAMU apOMAaTHYECKUX YTIIEBOJOPOIOB
¢ ucnonb3oBaHueM  pactBopurensi  «ConbBeHT».  M3rotoBieHue
UCIOJIb30BAaHUE MPOCTeiero npudopa st Xpomarorpaduu.

[Tonyuenne OeHzona  aekapOOKCHIMpPOBAaHWEM  OCH30MHOW  KHUCIIOTHI.
[Tommydenue u paccioeHue MyIbCUU OeH30ma ¢ Booi. OTHOIIeHne OeH30Ma K
OpOMHOM BOJI€ M PacTBOPY IEpMaHraHaTa Kajusl.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

benzoitnas kucnora u ee IMPUMCHCHUC B MCIUIINHC

CamocrosiTesibHas padora

Tema 1.6.
[IpupoaHbie ICTOYHUKHU
YIJIEBOJOPOIOB.

Conep:xkanue y4eOHOro MmaTepuaJa:

He¢1b. Haxoxnenune B mpupone, coctaB U (u3MYECKUE CBOWCTBa HedTH.
TormnuBHO-3HEpreTHYeCcKOe 3HaYeHHe HedTH. [IpoMblimeHHas mepepadoTka
Heptu. Pexktuduxamus HedTH, OCHOBHBIE (paklMU €€ pas[eNeHus, HX
ucnoibp3oBanue. Bropuunas mepepaboTka HedrenmpomykToB. PexTudukarms
Ma3yTa MpH YMEeHbIIeHHOM JaBiieHuH. Kpekunr HedrenponykToB. Pa3nuunble
BUABl KpekuHra, pabotrer B. T.lllyxoBa. W3omepuzamusi ajKaHOB.
AnxunupoBaHue HENPEIEIbHBIX YIJIEBOAOPOJOB. Pudopmunr
HedTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO TOTIIHBA. OKTaHOBOE YHCIIO.
Ilpuponubiii u mnonyTHblii HeQTAHOM ra3pl. CpaBHEHHE cOCTaBa
MIPUPOIHOTO U MOIMYTHOT'O Ta30B, UX MIPAKTUYECKOE UCIIOIb30BAaHUE.
Kamennbiii yroyb. OCHOBHbIE HaIpPaBICHUS HCIOIb30BAaHUS KaMEHHOIO
yras. KokcoBaHMe KaMEHHOTrO YIUIs, BaKHEHIIME MPOIYKThl 3TOT0 Ipolecca:
KOKC, KaMEHHOYTOJIbHasg CMojla, HajacMmoibHas Boja. CoennHeHus,
BBIICISIEMbIE M3 KAaMEHHOYTOJbHOW cMoibl. IIpomykTsl, mosydaemble H3
Ha/ICMOJILHOW BOJABI. ODKOJIOTMYECKHE aCHEeKThl JOOBIYM, INepepaboTKH U
HCII0JIb30BAaHUs TOPIOYMX UCKOAEMBbIX.

OmnpeneneHue HaIM4YUs HENPECNIBHBIX YIJEBOJOPOJOB B O€H3MHE U
KEPOCHUHE.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13
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PactBopuMocTs  pasnmuuHBIX ~ HEPTEHNpOAyKTOB  (OCH3MHA, KEPOCHHA,
JIM3eJIbHOTO TOIUIMBA, Ba3eIMHA, napaduHa) IpyT B ApyTe.

CamocrosiTesibHas padoTa

Tema 1.7. 'unpokcriibHbIE
COEIUHEHMUS.

Conep:xanue yueOHOro MaTepuaJia

Ctpoenne u kiaaccupukanus cnupToB. Kiaccudukanus CiupToB MO THITY
YTIEBOJOPOAHOTO paJMKalla, YHCIy TUAPOKCUIBHBIX TPYII W TUIY aroma
yIJI€poAa, CBSA3aHHOTO C THJAPOKCWIBHOM TIpynmoi. OJNEKTpOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE THUIPOKCUIBLHOW Tpymmbl. BiusHue CcTpoeHHs
CIIUPTOB HAa UX (PUINICCKUE CBOMCTBA. MEKMOJIEKYIISIpHAST BOJOPOIHAS CBS3b.
l'omonornueckuii psig NpeaeabHBIX OJHOATOMHBIX CHUPTOB. M3oMepus u
HOMEHKJIATypa aTKaHOJOB, UX 00Immas Gopmya.

XuMuyeckKue CBOHCTBA AJIKaHOJIOB. Peaknmonnas CIIOCOOHOCTH
MpeAeNbHBIX OJIHOATOMHBIX CHOUPTOB. (CpaBHEHUE KHCIOTHO-OCHOBHBIX
CBOIWCTB OpPraHWYECKUX M HEOPraHWYECKUX COeIUHEHMH, coaepxanux OH-
Tpynmy: KHUCIOT, OCHOBaHHM, aM(pOTEPHBIX COCIUHEHUU (BOMABI, CIHUPTOB).
Peakuuu, mnoaTBepkIamoIMe KUCIOTHBIE CBOMCTBA CHUPTOB. Peakuun
3aMEIIeHUs] THUJIPOKCUIBHOM rpynmbl. MexMoNeKyiapHas Jeruaparanus
CIIUPTOB, YCJIOBHS 00pa3oBaHus TPOCThIX dhupoB. CroxHbe 3PUPHI
HEOPTaHWYECKUX W OPraHUYECKUX KHUCIOT, pEeaklUud dTepUPHUKAIUU.
OxucieHre U OKUCIUTENbHOE AETUAPUPOBAHNE CITUPTOB.

Cnoco0bl moJsrydyenusi cnupToB. ['maponus ramoreHankaHoB. ['miaparaums
aJIKeHOB, YCJOBHMsS ee TmpoBeaeHUs. BoccTaHoBieHne KapOOHMIBHBIX
COEMHEHHIA.

MetaHon, €ro  MNpPOMBIIUIEHHOE  MOJTy4YeHHE U NPUMEHEHHE B
MPOMBIIIJICHHOCTH. buonorudeckoe neiictBue MeraHona. Crerududeckue
CrocoObl TOJy4YeHUs HATuUjoBoro cnupra. Ousmonoruyeckoe JIeiicTBHeE
3TaHOJIA.

MHoroaroMmHble cnupThl. M30oMepus MW HOMEHKJIATypa MpeICcTaBUTENEH
IBYX- W TPEXaTOMHBIX CHOUPTOB. (OCOOCHHOCTH XUMHUYECKUX CBOWCTB
MHOTOaTOMHBIX CHOUPTOB, HMX KayecTBEHHOe oOHapyxeHHue. OTaenbHble
MPEICTABUTENN: JTHICHTIUKONb, TJHIEPUH, CHOCOOBI WX TONydYeHUs,
MIPaKTUYECKOE IPUMEHEHUE.

@eHoJI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHHe (eHona. B3aumHoe
BIIUSTHUE apOMAaTUYECKOTO KOJIbLIA ¥ TUAPOKCUIHHON TPYIIbI.

XuMudeckue cBoWcTBa (eHoNla KaK (YHKIUS €ro XUMHUYECKOTO CTPOSHHUSI.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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bpomupoBanue (enona (kauecTBEHHAsl peakivs), HUTpoBaHUE (MTUKPUHOBAS
KHCJIOTa, e€e CcBoiictBa u npuMeHeHue). OOpa3oBaHHE OKpalleHHBIX
KoMIIekcoB ¢ noHom Fe’™ Ilpumenenue ¢enona. ITonydenue ¢eHona B
MIPOMBIIIJICHHOCTH.

Pextudukaiusi cMmecu 3TaHoJ - BOAA.

IIpodeccnoHaNIbHO-0PHEHTHPOBAHHOE COAECPKAHUE

[Ipumenenne cnuproB B wMeaunuHe. llpumenenue »stanona 70% and
nesuHpeKknuu pyk, dSTaHona 96% mns  ae3uH(EKIHH TOBEPXHOCTEH U
o0opynoBanusi. Mcnonb3oBaHue M30MPOMHIOBOTO W 3TUJIOBOTO CIUPTa IS
[IPUTOTOBJICHUS TEJICH.

«Croco0bl MOJIy4eHUs CIMPTOB. AJIKAHOJIbI»

1. W3yueHue pacTBOPUMOCTH CHUPTOB B Boae. OKHCIEHHE CIUPTOB
Pa3IMYHOTO CTPOCHUS XPOMOBOW CMECHIO.

2. Pemenue 3a1a4u Ha U30BITOK U HEJJOCTATOK.

3. Pabota ¢ 00y4JaronumMu 1 KOHTPOJIUPYIOIMUMH MaTeprUalaMu.

CamocrosiTesibHas padora

Tema 1.8.
AJpaeruasl 1 KETOHBI.

Conep:xanue y4eOHOro MmaTepuaJa:

I'omosiornyeckue psiabl ajbAernI0B U KeTOHOB. [IoHATHE 0 KapOOHMIBHBIX
COCTMHECHHAX. DIJIEKTPOHHOE CTPOCHUE KapOOHWIIbHOUN Tpynmbl. M3oMmepus u
HOMEHKJIaTypa ajbJeru0B U KeTOHOB. du3nueckue CBOWCTBA KapOOHUIBHBIX
COCTUHEHUH.

XuMHnyecKue CBOCTBA aJb/IerH10B H KeTOHOB. PeakiimoHHas criocOOHOCTb
KapOOHUJIBHBIX COeTUHEHUH. Peakiiuu oKucieHus anbIeruoB, Ka4eCTBEHHbBIE
peaKIMy Ha ajabACTHIHYI0 Tpymny. Peakunu nmoauKoHaeHcaun: o0pa3oBaHue
(dhenonodopMaTbIETHIHBIX CMOJ.

IlpumeHeHne M mosy4YeHHe KapOOHMUIBHBIX coeAMHeHUH. [IpuMeHeHue
aJbJIETH/IOB U KETOHOB B OBITY M MPOMBIIIJICHHOCTU. AJIBJETU/IBI U KETOHBI B
npupone (3¢upHeie Macna, ¢epomonsl). IlomydeHue KapOOHMIBHBIX
COECIMHEHUIN OKHCIEHHEM CIUPTOB, TUApATalUeil aJKWHOB, OKHUCICHHEM
yriaeBogopoAoB. OTaenbHbIE NPEACTABUTENHM  aJbJETHJAOB M  KETOHOB,
crenuguuecKre crnoco0bl UX MOJIYUYEHHs U CBOMCTBA.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE

utpans u ero npumeHenue. Mcnob3oBaHue aleToHa.

«IToJrydyeHne KapOOHHMIbHBIX COeIMHEHUI»

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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1. HW3yuyeHue BOCCTAaHOBUTEJIBHBIX CBOWCTB  alIbJCTHAOB:  PEAKIMs
«cepedpsHOTO 3epKalia», BoccTaHOBIeHUE ruapokcuaa meau (1I).

2. Pelienue 3a/1a4 Ha MPUMECH.

3. PaboTa ¢ 00y4aomumMH U KOHTPOIUPYIONIMMH MaTepHalaMH.

«XHMHUYECKHE CBOICTBA AJIbIETH/I0B H KETOHOBY

1. OxucieHue 3TaHoa B dTaHAIb PACKAJICHHONW METHOM MPOBOJIOKOM.
2. B3aumoneticTBre hopManbaeruaa ¢ THAPOCYIbOUTOM HATPHSL.

3. PaboTa ¢ 00yJaromumMe 1 KOHTPOJIHPYIONMMH MaTepHAIaMH.

CamocrosiTesibHas padoTa

Tema 1.9.
KapOoHOBBIE KHCTOTHI U UX
MIPOU3BOIHBIC.

Copep:xanue y4eOHOro MaTepuasia:

I'omoniornueckmnii psig npeaeabHbIX 0JHOOCHOBHBIX KAPOOHOBBIX KHMCJIOT.
Ilonatue o xkapOOHOBBIX KHCIOTaX M UX Kiaccuukanus. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIBHOW IpymIibl. ['oMoJI0rHYecKuil psis
IPEJENIbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIOT, MX HOMEHKIATypa M
nzomepusi. MexXMoJIeKyJIsipHbIe BOAOPOAHbIE CBA3HM KapOOKCHIIBHBIX TPYIII, UX
BIIMSIHHE HAa (PU3NYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT.

XuMH4YecKHue CBOMCTBA KAPOOHOBBIX KUCJIOT. Peakiunu, WUTIOCTPUPYIOIINE
KHCIIOTHBIE CBOWCTBAa M HX CpPaBHEHHE CO CBOMCTBAMM HEOPraHMYECKHX
kuciaoT. O6pazoBaHue (PyHKIMOHAIBHBIX MPOU3BOAHBIX KAPOOHOBBIX KUCIOT.
Peakuum srepudukanmu. AHTUAPUIB KapOOHOBBIX KHCIIOT, UX IMOJyYeHHE H
IIPUMEHEHHE.

Crnoco0bI mosry4yeHust KapOOHOBBIX KHCJIOT. OTAeIbHBIC NPEACTABUTEIN H
ux 3HavyeHue. OOuMe crocoObl MOMYUYEHHs: OKUCIEHUE aJIKaHOB, AJIKEHOB,
MEPBUYHBIX CIIMPTOB, allbAETUI0B. BaxkHeilne npeacraBuTenn KapoOOHOBBIX
KHUCJIOT, UX Ouoiornyeckas posb, cleuupuueckue CcrocoObl IMOydeHus,
CBOMCTBA M TPUMEHEHUE MYPaBbHUHOW, YKCYCHOW, NaJIbMUTHHOBOW U
CTEapUHOBOM; AaKpPWUJIOBOM M METAKpPWIOBOW; OJEUHOBOW, JIMHOJEBOW U
JINHOJICHOBOM; IIaBeIEBOI; OEH30MHON KUCIIOT.

Chaoxnble 3¢upbl. CrpoeHHMe U HOMEHKIATypa CIOXHBIX 3(upoB,
MEXKJIacCOBasi U30MepHs C KapOOHOBBIMH KucloTaMH. CrocoOBI TMOTyUYCHHS
CIIOKHBIX 3(upoB. OOpaTUMOCTb peakiuu 3STepupuKauu U (HaKTopHl,
BIIMSIIOIME HAa CMelleHne paBHOBecHs. OOpa3oBaHUE CIOXKHBIX MOJUIPHUPOB.
[Monmmatunenrtepedranar. JlaBcan Kak TNpeACTaBUTENb CHHTETHUECKUX
BOJIOKOH. XMMHUYECKHE CBOWCTBA M MMPUMEHEHHE CIIOKHBIX 3(HUpOB.

Kupbl. XKupbsl kak cinoxsble 3¢upbl riaunepuHa. KapOoHOBbIE KHCIIOTHI,

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13
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BXOJSIIME B COCTaB >KMPOB. 3aBUCUMOCTb KOHCHCTEHIIMM JKHPOB OT HX
cocraBa.  XHMMHMYECKHE  CBOWCTBA  JKUPOB:  THAPOJIM3,  OMBUICHHUE,
ruipupoBanue. buonornueckas ponib KMpPOB, UX HCIOJIb30BAaHUE B OBITY U
MIPOMBIIIJIEHHOCTH.

Conu kapOoHOBBLIX KHCJAOT. Mputa. CrnocoObl  TOJNYYEHHUS  COJICH:
B3aUMOJICHCTBHE KapOOHOBBIX KHUCJIOT C MeTaslaMH, OCHOBHBIMH OKCHJIaMH,
OCHOBaHUSIMH, COJISIMH; HIEIOYHOM THUAPOIIU3 CIOKHBIX 3(PUPOB. XUMHUUECKHE
CBOMCTBa coJieil KapOOHOBBIX KHCJIOT: THAPOJIM3, PEAKIMU MOHHOTO OOMEHa.
Mpbina, CynHOCTh MOKOMIETo AeicTBUA. OTHOIIEHUE MbLIa K JKECTKOM BOJIE.
Cunternueckue moromue cpenctBa — CMC (meTepreHTsl), UX MpeuMyIecTBa
1 HEJJOCTATKHU.

B3anmopencTeue pactBopa YKCYCHOW KHUCIOTBI C MAarHUEM, OKCHUIOM LIMHKA,
ruapokcuaom xenesa (I11), pactBopom kapOoHaTa Kamus U cTeapaTa Kaius.
O3zHakoMIIeHHE ¢ 00pa3liaMu CIIOKHBIX A(DUPOB.

OTHoLIEHNE CIOKHBIX A(PUPOB K BOJAE U OPraHMYECKUM BELIECTBAM.
BriBeieHue JKUPHOTO MATHA C TIOMOLIBIO CIIOXKHOTO 3upa.

PacTBOprMOCTB KUPOB B BOJI€ M OPTaHUYECKUX PACTBOPUTEIAX.

CpaBHEHHE MOIOIIUX CBOMCTB X031cTBEHHOro Mbu1a 1 CMC B jkecTKoOil BoJe€.
PactBopuMOCTh pa3au4HBIX KapOOHOBBIX KHCJIOT B Boje. B3ammopeiicTBue
YKCYCHOHM KHCJIOTHI ¢ MeTauiaMu. [lomydenne n30amMmioBoro 3Qgupa yKCycHON
KHUCJIOTBI.

CpaBHEHHE CTENEHM HEHACBILIEHHOCTH TBEPAOIO M JKHIKOIO SKHPOB.
OMbLIEHHE KHpA.

[TonyuyeHne MblIa M W3y4EHHE €r0 CBOMCTB: MEHOOOpAa30BaHUS, pEaKIUH
HMOHHOTO 00MEHa, THAPOJIN3a, BbLACIEHUSI CBOOOAHBIX KUPHBIX KHCIIOT.

CamocTosiTesibHast padoTa

Tema 1.10.
[Tomumepsl.

Coneprxanue yue0HOr0 MaTepuaJa:

Heoprannyeckue nmosaumepsl. Ilonmmepsr — npocTeie BENIECTBA ¢ aTOMHOU
KPUCTAJNINYECKON  PELIETKOW: aJUIOTPONHBIE BHUIAOM3MEHEHUS YyIJIepoJa
(ammas, rpadur, kapouH, QyJUIepeH, B3aNMOCBI3b THOPHIN3AINHA OpOUTAICH Y
aTOMOB  yIJe€poAa C TNPOCTPAHCTBEHHBIM CTPOEHUEM  AJUIOTPOIHBIX
MoIuGUKAIHiA); CeleH W TEeJUTyp IIeTOYeYHOro crpoeHus. [lomumepsr —
CIIOXKHBIE BEIIECTBA C ATOMHOM KpPUCTAJUIMYECKOW PpEHIETKOM: KBapll,
KpeMHe3eM (IMOKCHUHbIE COETUHEHUSI KPEMHHUSI), KOPYH (OKCUJ aJTIOMUHUSA)
U aJIFOMOCHJIMKATHI (IIOJIEBBIE IINAThI, CII0/1A, KA0JIHH). MuHepasbl U TOpHbIe

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPG 12
[IPy O1- [TPy 13
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nopoasl. Cepa riacTuyeckasl.

MunepanbHOEe BOJIOKHO — acOecT. 3HaueHHWe HEOPTraHWYECKHX MPUPOTHBIX
MOJIUMEPOB B (DOPMHUPOBAHUU OJHOW M3 TE€OJIOTHYECKUX 000JO0YEeK 3eMiIH —
TUTOC(hHEpHI.

Opranuyeckne mojumepbl. CnocoObl  UX  MOJMYYCHMS:  PEAKLUU
MOJIMMEPU3ALMM U PEAKLUUM NOJUKOHAeHcauuu. CTpyKTypbl IOJIHMMEPOB:
JUHEHHBIC, PAa3BETBICHHBIE U IPOCTPAaHCTBeHHbIE. (CTPyKTypUpOBaHHE
MOJIMMEPOB:  BYJKAaHU3aIMsd Kay4yyKoB, IyOyieHHe O€JKOB, OTBEpiKICHHE
MOJIMKOHJCHCALIMOHHBIX ~ noiuMepoB. Krnaccupukanus noiauMepoB 1o
Pa3JIMYHBIM IIPU3HAKAM.

O3HakomiieHHE ¢ O0pa3liaMy IJIaCTMAcCC, BOJIOKOH, KaydyyKOB, MHHEPAJIOB U
TOPHBIX ITOPOI.

IIpoBepka macTMacc Ha JJIEKTPUYECKYHD IIPOBOAMMOCTB, TI'OPIOYECTD,
OTHOIIEHUE K paCTBOPAM KHUCJIOT, LIEJII0YEH U OKUCIIUTEIIEH.

CpaBHEHHE CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IIACTMACC.
[TonyuyeHne HUTEN U3 KalIPOHOBOM WJIM JIABCAHOBOU CMOJIBI.

OOHapyKeHue XJ10pa B NOJIMBHHIWIXJIOPUIE.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIePKAHUE

HpI/IMCHCHI/Ie IOJIMMEPOB B MCAUIIUHC

CamocrosiTesibHas padora

Tema 1.11.
YrneBoarl.

Conep:kanue y4eOHOT0 MaTepHAaJa:

Ilonsaitue 00 yraesoaax. Krnaccudukamus yrineBogoB. MoHO-, OU- U
MoNMcaxapubl, NPEeICTaBUTENN KaXAO0W TpyNbl YIiaeBOAOB. bruonornyeckas
POJIb YIIIEBOJOB, MX 3HAUEHHUE B KU3HU YEJIOBEKa U OOIIEeCTBA.
Momnocaxapuabl. CTpoeHHE W ONTHYECKas M30MepUsi MOHOcaxapuaoB. Hx
KIaccupuKalus MO YHUCIy aToOMOB yriepoia W Tpupoje KapOOHWIBHOMN
rpymmbel.  @opmyner @umepa u  Xeyopca Uil M300paKEHUS MOJICKYIT
MoOHOcaxapuaoB. OTHeceHne MoHocaxapuloB K D- u L-psany. Baxueiimmue
MPEACTaBUTEIN MOHO3.

I'moko3a, cTpoeHue ee MOJeKyJbl M (u3ndeckue cBoiicTBa. TayTtomepwus.
XUMUYECKUE CBOMCTBA TUIFOKO3bl: pEAKIHUM IO aJbJIECTUIHOW TpYIIIe
(«cepeOpsiHOTO 3epKana», OKHUCICHHWE a30THOM KHCIOTOM, THIPHUPOBAHUE).
Peaknuy rirok0o3bl KAK MHOTOATOMHOTO CIIUPTA: B3aMMOJEHCTBHE TITFOKO3BI €
ruapokcunomM meau (II) mpu KOMHaTHOM TeMiepaType M HarpeBaHUU.
Paznuunple THOBI OpoXeHUs (COMPTOBOE, MOJOYHOKHCIOE). [nroko3a B

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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npuponae. buonormdeckas poiab U MpUMEHEHHE TIIOKO3bl. DpyKTo3a Kak
n3oMep riroko3bl. CpaBHEHME CTPOEHUS MOJIEKYJIBI U XMMHUYECKHX CBOMICTB
INIIOKO3bl M (ppykTO3bl. DpYyKTO3a B MPUPOAEC U €€ OuoJIoThYecKas poJib.
Ilento3pl. Pubo3a wu ne3okcupubo3a Kak MPEICTABUTENH aJIbJIOTIEHTO3.
CtpoeHne MOJIEKYI.

Mucaxapuabl. Crpoenue aucaxapunoB. Croco® COWIEHEHHS IHKIIOB.
BoccranasnuBaromye u HEBOCCTaHABIMBAIOIIME CBOMCTBA JUCaXapHA0B Kak
CIIEICTBUE cOwIeHEeHUs IUKIa. CTpOeHNE U XUMMHUYECKHE CBOMCTBA Caxapo3bl.
TexHonornyeckne OCHOBBI MPOU3BOICTBA caxaposbl. JIakTo3a U ManbTO3a Kak
H30MEPBI Caxaposbl.

Monucaxapuabl. OOmee crpoeHue moiaucaxapuaoB. CTpoeHHUE MOJICKYJIIbI
KpaxMmaja, aMujio3a U aMuiIonekTuH. Pusnueckue CBOMCTBAa Kpaxmala, €ro
HaxOoXJE€HUE B TMpuUpoAe U Ouoyorhyeckas poiib. [ukoreH. XuMHUYECKUE
cBoiicTBa Kpaxmana. CTpoeHHE 3JIEMEHTapHOTO 3BEHA LIEJUII0JI03bl. BiusHue
CTpOCHHS TMOJIMMEpPHOW Ienu Ha (u3Mueckue M XUMHYECKHE CBOMCTBa
LEeJUTIoN03bl.  ['Maponn3  1emono3bl, 00pa3oBaHUE CIOXKHBIX 3(QHPOB ¢
HEOpraHMYEeCKMMHU UM  OpraHuyeckuMu  kucinotamu. Ilonsarue 00
HCKYCCTBEHHBIX BOJIOKHAxX: alleTaTHOM IIeJNKe, BUCKo3e. HaxoxzaeHue B
MpUpOE U OHOJIOTHYEcKasi posib HEIUTI0I03bl. O3HaKOMIIEHUE ¢ PU3NYECKUMU
CBOWCTBaMH IJIFOKO3bI (aNTeYHast yIakoBKa, TaOJIEeTKH).

KucnoTHsIil rTuaponan3 caxapossl.

3HAKOMCTBO C 00Opa3lamu MoJucaxapuaoB.

OO6Hapy:xeHre KpaxMaja ¢ MOMOUIbI0 KaYeCTBEHHON peaklnu B Mefe, xJele,
Horypre, MaprapiuHe, MakapoOHHBIX U3JEIUSIX, KpyIax.

CamocrosiTesbHas padora

Tema 1.12.
AMMWHEBI, aMHHOKHCJIOTEI,
OeJIKH.

Copep:xanue y4eOHOro MaTepuasia:

Kaaccuduxanusa u nzomepusi amunoB. [lonsarue o6 amunax. [lepBuunsie,
BTOPUYHBIE W TpeTWYHble aMuHbl. Kiaccuukamus amMHHOB 10 THITY
YTIEBOLOPOAHOIO  paiMKaJa M  YHUCIYy AaMHUHOIPYyNI B MOJIEKYJIE.
I'omonornueckue psabl MpeneabHbIX AIU(PATUYECKUX M apoOMaTHUYECKHUX
aMHUHOB, U30MEPHSI U HOMEHKJIATYPa.

XHMHYeCKHe CBOMCTBA aMMHOB. AMUHBI KaK OPraHUYE€CKHE OCHOBAHMS, UX
CpPaBHEHME C aMMHAaKOM M JPYI'MMHM HEOPraHMYECKHMU OCHOBaHHUSIMM.
CpaBHEHHE XUMHUYECKUX CBOWCTB aMM(PaTUICCKUX M apOMATUIECKHX aMUHOB.
OO0pa3oBaHue aMuJ0B. AHWIMHOBBIE KpacuTend. IIoHSATHE O CHMHTETHMYECKHX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[Py 01- [1Py 13
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BOJIOKHaX. [lonmmaMuipl 1 moaMaMuHble CHHTETUYECKUE BOJIOKHA.
IIpumenenne u nosay4denne amMuHoB. [lomyuenue amunoB. Pabotst H. H.
3UHUHA.

AMUHOKHCHAOTHI. [loHATHE 00 aMHUHOKHCIOTaX, WX KiIaccuukamus u
ctpoenue. Onrudeckass  u3oMepus  d-amMuUHOKHMCIOT.  Homenkiarypa
AMHHOKHUCIIOT. JIBOMCTBEHHOCTh KHUCJIIOTHO-OCHOBHBIX CBOWCTB aMHHOKHCIIOT
U ee npuuuHbl. bunonspHeie nousl. Peaknuu konaeHcanuu. [lentuanas cBs3b.
CunTeTnyeckre BOJIOKHA: KampoH, 5SHaHT. Kiaccudukanuss BOJOKOH.
[TonyueHne aMUHOKHCIIOT, UX IPUMEHEHHE U OHOOrHuecKast PyHKIMS.
beakn. benku xak mpupogHeie noauMepsl. llepBuyHas, BTOpHU4YHAs,
TpeTUYHasT U 4YETBEPTUYHAs CTPYKTyphl OenkoB. OuOpWUIspHBIE U
rnoOynsipHble Oenku. XMMUYEeCKHe CBOMCTBA OENKOB: FOpPEHUE, IeHATYpaIys,
THUAPOIN3, KAadeCTBEHHBbIC (IIBETHBIC) peakiuu. buonornyeckune ¢GyHKIHH
OenkoB, UxX 3HadeHwe. benkw kak kKoMmmoHeHT numu. [IpoGnema GerxoBoOro
TOJIOJAHMS U IYTH €€ PEILCHMUS.

«XuMHYeCKHe CBOICTBA M MOJIyYeHHEe AMUHOB.

1. OGpa3zoBanue coneit anunuHa. bpomupoBanue anunnHa. OOpa3oBaHHE
cosieit riimnuHa. [lonydyeHne MeTHOM COU TJIMIMHA.

2. Pemnrenne 3ama4d Ha U30BITOK M HETOCTATOK

3. PaboTa ¢ 00yJaomumMy U KOHTPOJIUPYIONIMMH MaTepHalaMH.

«AMHMHOKHCJI0THI. Beaxmy.

1. Menatypauus 6enka. L{BeTHbIE peakiiuy OEIKOB.

2. Pemenue 3aa4 Ha M30BITOK U HEJJOCTATOK

3. PaboTa ¢ 00yJaromumMe 1 KOHTPOJIHPYIONUMH MaTepHAIaMH.

CamocrosiTesibHas paboTa

Tema 1.13.
A3zoTtcoaepxaiue
FGTGpOHI/IKIH/ILIeCKI/IC
coenuHeHus. HyknenHoBbie
KUCJIOTHEI.

Copep:xanue yueOHOro MaTepuaJia

HyxknennoBble KucJIOTBI. HyKI€HHOBbIE KHCIOTBI KaK IPUPOAHBIE
nonuMepbl. Hykneotuasl, ux ctpoenue, npumepsl. ATO u AJlD, wux
B3aMMOIIPEBPALLIEHUE U poJib 3TOro mnpornecca B npupoge. [lonsatue IHK u
PHK. Ctpoenne JIHK, ee mepBuuHas u BTOpUuHas CTpykrypa. PaGoTer .
Kpuka wu JI. VYorcona. KoMIUIEMEHTapHOCTb a30TUCTBIX OCHOBaHUM.
Perumukarmust  JIHK. Ocob6ennoctu ctpoenus PHK. Tunmet PHK u wux
ouosornueckue Qynkuuu. [lonstue o TpomuHoM koje (komone). buocunres
Oecnka B )KUBOH KieTke. TpaHcreHHbIe (JOPMBI PAaCTEHUHN U )KUBOTHBIX.

N3rotoBneHne OOBEMHBIX U IIAPOCTEP)KHEBBIX MOJENEH  a30THUCTBIX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[Py 01- [1Py 13
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ICTCPONMKIIOB.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

I'ennas HWHKCHCPUA U OMOTEXHOJIOTHS.

CamocrosiTesibHas padoTa

Tema 1.14. Buomorunuecku
aKTUBHBIE COEIUHEHNS.

Conep:kanue y4e0HOIro MaTepuaJia

®epmenThl. [loHATHE 0 (epMeHTaX Kak O OMOJIOTMYECKHX KaTalu3aTropax
6enxoBoit mpupoabl. OCOOEHHOCTH CTPOEHHS M CBOMCTB B CpaBHEHHU C
HEOPraHNYeCKUMHU KaTaJn3aTopamH. Knaccudukanns (epMeHTOB.
OcoOeHHOCTH  CTPOEHHSI W CBOHCTB  ()EPMEHTOB: CENEKTUBHOCTh U
3¢ PeKTUBHOCTD. 3aBUCHMOCTh aKTUBHOCTH (PEPMEHTOB OT Temmeparypsl u pH
cpenpl. 3HadeHwe  (EPMEHTOB B  OHOJNOTMM W TPUMEHEHHUE B
IIPOMBIIIJICHHOCTH.

Buramunsbl. Ilonstie o BuTammuax. VX kimaccuduxamus u oO03HAuCHHE.
Hopma notpebnenus ButaMmuHoB. BogopacTBopumblie (Ha IpuMepe BUTAMUHOB
C, rpynnsl B u P) u sxxupopactBopumsie (Ha npumepe ButaMuHoB A, D u E).
ABUTaMMHO3BI, THIIEPBUTAMHHO3bI U THIIOBUTAMUHO3bI, X MPOQUIAKTHKA.
T'opmonsl. TloHsTHE 0 rOpMOHAX Kak OMOJOTMYECKH AaKTUBHBIX BEIIECTBAX,
BBINOJIHAIOLIMX SHAOKPHUHHYIO PETYJISALMIO KU3HEICATEIbHOCTH OPraHU3MOB.
Knaccudukanuss TOpMOHOB:  CTEPOMABI, IPOU3BOAHBIE  AMHUHOKHUCIIOT,
NOJUMENTUAHbIE U  OenkoBble TOpMOHBL.  OTAenbHBIE IPEICTABUTEIH:
3CTPaANOJI, TECTOCTEPOH, MHCYJINH, aJJpEHAJINH.

ITpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

Jlekapcta. [ToHsTHE O JeKapCcTBaX KaK XUMHUOTEPANICBTUYECKHX perapaTax.
KpaTtkue wcropuveckne CBEACHHS O BO3HHKHOBEHHM W Pa3BUTHH
xuMuoTepanuu. [ pynmsl 1ekapcTB: CyabhaMuabl (CTPENTONH ), aHTHOMOTHKHI
(MEHUIMIUIMH), AHTUNUPETHKHA  (aCIUpHWH), aAHAJIBICTHKUA  (aHAIBTHH).
MexaHu3M JAEUCTBUS HEKOTOPHIX JIEKAPCTBEHHBIX TMPENapaToB, CTPOSHUE
MOJIEKYJI, TPOTHO3UPOBAHHE CBOWCTB Ha OCHOBE aHAN3a XUMHUYECKOTO
CTpoeHHS. AHTUOMOTUKH, UX KJIaCCU(UKALUS 110 CTPOCHUIO, TUITY H CIEKTPY
neiictBusi. be3omnacHple criocoObl MPUMEHEHUS, ICKApCTBEHHBIE (POPMEI.
HcnpiTanue pacTBOPUMOCTH aJIpeHAIMHA B BOJIC U COJISTHOW KHCIIOTE.
OO6Hapy’KeHHEe acMpruHA B TOTOBOM JICKAPCTBEHHOH (hopMme.

CamocrosiTesibHas padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, 11K 4.2.

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13

Tema 1.15. I'eneTnueckas

Conep:xaHue yueOHOro MaTepuaJia

OK 01, OK 02, OK 03,
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CBA3b

Knaccudukanus peakiuii B opranndeckor xumun. Kinaccudukarus peakiuia
0 M3MEHEHHUIO B CTPYKType cyOcTpara (IpUCOEAMHEHHUE, OTIIEIUICHHUE,
3aMelIeHre,  M30MepH3alus) W THIOY  peareHra  (paauKajibHBIC,
HYKJICOPHIIbHBIE, YIEKTPODUIIbHBIC).

«l'eHeTHYeCcKas CBSA3b OPraHUYECKUX COCAUHEHUID)

1. 3ydeHne reHeTUYeCKOM CBSI3U MEXIY OPTraHUYECKHUMH BEIIECTBAMU.

2. Pemrenue nuenovex npeBpamieHuil Ha TeHETUYECKYIO CBSI3b MEX/Y KJIacCaMU
OpPraHMYEeCKUX COCIMHEHUHA C COCTaBJICHUEM Ha3BaHWW OPraHUYECKUX
COCMHEHUM [0 TPUBHAIBHOM WM MEXKIYHAPOAHOM CHCTEMATHUYECKOM
HOMEHKJIaType. PelieHne pacueTHbIX 3a7ady IO YPaBHEHUSIM pEakIUil ¢
Y4aCTHEM OPraHMYECKUX BEIIECTB.

CamocrosiTesibHas padoTa

OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTIPG 12
[Py 01- I1Py 13

Paznea 2. O01mas 1 Heoprauuyeckasi XUuMHsl

Tema 2.1.
Crpoenue aToma.

Conep:xaHue y4eOHOro MaTepuaJia

ATOM — cj0kHas yacTHa. /loka3aTrenabcTBa CIOKHOCTH CTPOEHUS aToMa:
KaToIHBIE M PEHTICHOBCKME Jy4uH, (oT0d(PdeKr, paarnoaKTUBHOCTD,
anextposus. [manerapuas moaens atoma J. Pesepdopaa. Ctpoenue aToma 1o
H. Bopy. CoBpemeHHbIE NpeACTaBIEHUS O CTpOeHUH aToMa. KopnyckyispHo-
BOJIHOBOH JlyalIU3M YacTHIl MUKPOMUPA.

CocraB atomHoro sigpa. HykioHbl: IpOTOHBI M HEWUTpoHBL. M30TOmBI M
HYKJIHUBL. Y CTOWYUBOCTH SIEP.

DJIeKTPOHHasi 000104Kka aToMOB. [loHATHE 00 AIEKTPOHHOH OpOHTAIH U
3JIEKTPOHHOM obJiake. KBaHTOBBIE uncia: riaBHOe, opOUTambpHOE (MMOOOYHOE),
MarHMTHOE M CHUHOBOE. PacnpezneneHue 3JI€KTPOHOB IO JHEPreTUYECKUM
YPOBHSIM, IIOJYPOBHAM M OpOUTANsIM B COOTBETCTBUM C IPUHLUIIOM
HauMeHbIIeH 3Hepruy, npuHuunoM [laynu u npasunom I'yHaa. DineKTpoHHbIE
KOH(UIypay aTOMOB XUMHUYECKUX HJIEMEHTOB.

CamocTosiTesibHast padoTa

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13

Tema 2.2. Ilepuoguyeckuii
3aKkoH M llepnoanyeckas
cCHUCTeMa XUMHUYeCKUX

3jnemenToB /..
Mengeieena.

Conep:xaHue yueOHOro MaTepuaJia

OTKpbITHE TNEPUOAMYECKOT0 3aKoHA.  [IpeArnochUTKHA:  HAKOILICHHE
¢dakTonornueckoro Marepuana, paboTel mnpeamecTtBeHHHKOB (M. B.
Hebepeitnepa, A. O. Hlankyprtya, JIx. A. Hetonennca, JI. FO. Meiiepa), cvesn
xuMuKkoB B Kapncpys, nmuunoctHeie kadecTBa JI. M. MenneneeBa. OTKpbITHE
. . MenneneeBbim [leproguyeckoro 3aKkoHa.

Ilepuonnueckmii 3akoH u cTpoeHne aroma. CoBpeMEHHOE TMOHSTHE

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[TPy O1- [TPy 13
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XUMHYECKOTO 3JieMeHTa. 3akoHomepHocTh [. Mozmu. CoBpeMmeHHas
¢dopmynupoBka Ilepmognueckoro 3akoHa. Ilepumoanueckas cucrema u
cTpoeHue aroma. I30Tombl, OCHOBHOE M BO30YKIEHHOE COCTOSIHHE aToMa,
ruOpuau3ays aTOMHBIX — opOUTanen. Knaccupukamumss  XUMHYECKHX
a7eMeHTOB (s-, p-, d-amemenThl). BaneHTHBIC >37eKTpOHBI. BajaeHTHOCTH.
@U3NYECKUII CMBICI MOPSAKOBOIO HOMEpa 3JEMEHTOB, HOMEPOB TPYMIBI U
nepuona. lleproanyeckoe M3MEHEHHE CBOMCTB 3JIEMEHTOB: Pajnyca aToOMa;
SHEPruM MOHU3ALUU; AJIEKTPOOTPULATENBHOCTH. [IpuuMHBI HU3MEHEHUS
METAJUIMYECKUX W HEMETaJUIMYECKHMX CBOMCTB DJJIEMEHTOB B TIpyIIax H
nepuosiax, B TOM 4HCiIe OONBIIMX M CBepXOONbIIMX. 3HAueHHE
[Tepnoanueckoro 3akoHa u [leprnoauyeckoi CHCTEMBI XMMUYECKUX 3JIEMEHTOB
J. 1. Menpneneesa i pa3BUTUS HAyKA U NIOHMMAaHUSA XMMHUYECKON KapTUHBI
MHpa.

CpaBHeHUE CBOWCTB IPOCTHIX BEIIECTB, OKCUI0B U THAPOKCHIOB 3JIEMEHTOB
I1I nepuona.

«IleproguyecKkuii 3aK0H U CTPOEHHE ATOMAY

1. CocraBneHue »HJIEKTPOHHBIX KOH(Uryparmuili aToMOB XUMHUYECKUX
2JIEMEHTOB 1—4 nepuoaos.

2. XapaKTepUCTUKa XUMUYECKUX 3JIEMEHTOB U UX COCTMHEHUH MO TOJIOKEHHUIO
B IIC

2. Pemienue 3agaHuil Ha UCIOJIBE30BaHNE XUMUYECKON CUMBOJIMKY U Ha3BaHUU
COEIMHEHUI M0 HOMEHKJIATyPe MEXKTyHAPOJHOTO CO03a TEOPETHUECKOU U
MPUKJIATHOW XMMHUH U TPUBUAIBHBIX Ha3BaHUM VISl COCTABJICHHUS] XUMHYECKUX
(hopMyJT TByXaTOMHBIX COSIMHEHUH (OKCUIOB, CYJIb()HIOB, THAPUIOB U T.II.) U
JPYTUX HEOPTAHMYECKUX COSTMHEHUN OTICIBHBIX KJIACCOB.

«Ilepuoguyeckoe u3MeHEHHEe CBOICTB JJ€MEHTOB: Ppaauyca aToMa;
JHEPrUM UOHU3AIUM; IEKTPOOTPULATETbHOCTH

1. CpaBHEHHE AIEKTPOOTPHUIATEIIBHOCTU M PAIMyCa aTOMOB B MIEPUOIUYECKOM
CHCTEME DJIIEMEHTOB.

2. Pemenne 3amau

CamocrosiTesibHas padoTa

Tema 2.3. Ctpoenue
BelIecTBa. XUMUYECKast
CBSI3b.

Coaep:xkanue y4eOHOro Marepuasa

IlonsiTHEe 0 XUMHYECKOH CBSI3U. THIIBI XMMHYECKMX CBS3€H: KOBaJICHTHAs,
HOHHAas, MCTAJIJIMYCCKAasa U BOI[OpO,Z[HaH.
KoBajienTHasi xumMuueckasi cBsi3b. /[Ba MexaHu3ma oOpa3oBaHHS ATOM

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
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CBSI3U: OOMEHHBIM W JOHOPHO-aKIEeNTOpHBIH. OCHOBHBIE TMapaMeTpbl 3TOTO
TUIA CBSA3U: JAJIMHA, TPOYHOCTH, YIOJ CBS3M WM BaJEHTHBIN yroj. OCHOBHbIE
CBOMCTBA KOBAJIEHTHOM CBSI3U: HACBHIIIEHHOCTb, MTOJISIPU3yEMOCTh U IIPOYHOCTb.
DNEeKTPOOTPUIIATEILHOCTh M KJIacCH(HUKAIUS KOBAJCHTHBIX CBS3EH MO ITOMY
MIPU3HAKY: MOJIAPHAs U HENOJIApHAasl KOBAJIEHTHBIE CBsA3U. 110IIpHOCTH CBsI3U U
MOJIIPHOCTh MOJIEKYJbl. Croco0 MepeKphIBaHUs SICKTPOHHBIX OpOHWTaNed U
KJaccuuUKalysg KOBAJIEHTHBIX CBA3€M MO 3TOMY MPHU3HAKY: G- U T-CBSI3U.
KpaTHOCTh KOBAJICHTHBIX CBSi3eH M KJIACCU(UKALUSA MX TI0 3TOMY IMPHU3HAKY:
OJIMHApHBIE, IBOWHBIC, TPOWHBIC, TMOJYTOPHbIE. THUIBI KPHUCTAUNIMYECKUX
pPEUIETOK y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBIE M MOJICKYJISPHBIE.
@u3nuecKre CBOMCTBA BEIIECTB C A TUMU KPUCTAJUIMYECKUMU PEIIETKaMU.
HNonnasn xummmnueckasi cBsisb. KpaliHuil ciayuyall KOBaJ€HTHOW MOJSPHON
cBs3u. MexaHu3M 00pa3oBaHUs MOHHOUM CBs3U. MOHHBIE KpHCTAIITUYECKHE
PEUIETKU U CBOMCTBA BEIIECTB C TAKUMU KPUCTAIIAMH.

MeTtajmnyeckass XuMudeckasi cBsizb. OcoOBIM THI XHMHYECKOH CBS3M,
CYLIECTBYIOIIMII B MeTaJlax MW cIjlaBax. Ee oTiMuMsg M CXOJCTBO C
KOBAJEHTHOM W HWOHHOM CBs3siMU. (CBOICTBA METAJUIMYECKOM  CBSI3HU.
Meramnueckue KpUCTANIMYECKHE PEUIETKU U CBOWCTBA BEIIECTB C TaKUMHU
KpUCTaJUIaMHU.

Boaopoanas xumuyeckas cBsa3b. MexaHu3m oOpa3oBaHus Takoil cBsi3u. Ee
KjaccupuKalusa: MEKMOJECKYJSIpHasT ¥ BHYTPUMOJIEKYJISIpPHAs BOJOPOJHbBIE
CBs3U. MoJeKyIsipHbIE KPUCTAILIMYECKUE PEIIETKU JIsi 3TOrO THUIA CBSI3U.
®u3nYecKre CBOKMCTBA BEIIECTB C BOJIOPOJHOM CBA3BIO. buonorndeckas posib
BOJOPOJHBIX CBSI3ed B OpraHu3aluu CTPYKTyp OuomonumepoB. EnunHas
MPUPOJA XUMUYECKHUX CBSI3€H: HAJIMYUE PA3IUYHBIX TUIIOB CBS3€M B OJHOM
BEILIECTBE, MIEPEX0/] OJTHOTO TUIIA CBSI3U B APYroM U T. 1.

«Buapl XMMH4YeCKOH CBSI3M: KOBaJIeHTHAsi (OOMEHHBII M JOHOPHO-
aKIEeNTOPHbLIA MeXaHM3Mbl 00pa3oBaHMsl), HOHHAfl, MeTAJLIMYeCKas,
BOJIOPOJIHAS»

1. Pemienue 3aa4 Ha onpeieJIeHUE TUIIA XUMUYECKOU CBSI3H.

2. Pemenue 3amay Ha HaxXOXAeHUE OOBEMHONM U MacCCOBOM TOJIM KOMIIOHEHTOB
CMECH, MaCCOBOM 10U IIPUMECEM.

CamocTosiTesibHas padoTa

MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13

Tema 2.4. CteneHn
OKHUCJICHUSA

Conep:xaHue yueOHOro MaTepuaJia

CreneHn OKHCJIEHHS. OHpeI[eJ'IeHI/IH MOHSITHH «CTENEHb OKMCIICHUS.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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CpaBHEHHE CTENEHH OKHUCICHUS W BajeHTHOCTH. OIpenerieHue CTeNeHU
OKHCJICHUA DJJIEMCHTOB B 61/IHapHBIX U OPraHUYCCKUX COCIAUHCHUMAX.
CocraBnenue GpopMysn OMHAPHBIX COCTMHEHHM, OONIMI CrTOCO0 MX Ha3BaHUM.
BI/IHapHBIe COCAUHCHUA MCTAJJIOB W HCMCTAJUIOB: OKCHUIBI, XJIOPUIBI,
cynbduasl u p. CocraBieHne ux Gopmyi.

CamocrosiTesibHas padoTa

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13

Tema 2.5. Knaccuduxarus
BemiecTB. [IpocTeie
BEILECTBA.

Coaep:xaHue yueOHOro MaTepuaJia

Knaccupukauusa Heopranmyeckux BemecTB. HoMmeHkiatypa u Ha3BaHUE
HEOPTaHMYECKUX BEIIECTB HCXOJS M3 HUX XUMHUYECKOH (HOpMynbl WU
COCTaBJICHME XHUMHUYECKOW (OpPMyJIBI HUCXOJs W3 Ha3BaHUS BEIIECTBA IO
MEXIyHapOOHOM M TpUBHUAIBHONM HOMeHKIaType. IIpocTeie M CllOXKHBIE
BEIIECTBA. Oxcumel, wx kinaccudukanusa. [uapokcuasl (OCHOBaHUS,
KHCIIOPOJICOICpKAIIME KUCTOTHI, aM(OoTepHble TUAPOKCUIBI). KHCIOTHI, UX
knaccudukanus. OcHoBanus, uxX kiaccupukamus. Conm cpeiHue, KUCIBIE,
OCHOBHBIE U KOMILUIEKCHBbIE. KpucTamioruaparsl.

Memannot. [lonoxeHne METAIJIOB B TIEPUOIUUECKON CUCTEME U OCOOEHHOCTH
CTpOoeHHUs ux aToMoB. [IpocThie BenecTBa — METaJJIbl: CTPOCHHUE KPUCTAIIIOB
Y METAJUNIMYECKasi XUMUYECKas CBSI3b. DJIEKTPOXUMUUYECKHUMN Psifl HAPSHKEHUS
MeTtaioB. Obmue pusndeckre cBOMCTBA METAIIIOB M UX BOCCTAHOBUTENILHEIE
CBOMCTBA: B3aUMOJICCTBHE C HEMETaUIaMH (KHUCIOPOAOM, TajlOTeHaAMH,
Cepol, a30TOM, BOJOPOJOM), BOJIOH, KHCJIOTaMH, pacTBOpamMH COJEH,
OpPraHWYECKMMHU BEIIECTBAMHU (CIHpPTaMH, TajoreHalKaHaMmu, (HEHOJIOM,
Kucnotamu), mienodamu. OKCUABI U TUAPOKCHIBI METAIIOB. 3aBHCHUMOCTh
CBOMCTB ATUX COCIUHEHUW OT CTENECHEW OKHCICHHUS METAJJIOB. 3HAa4YeHUE
METAJUIOB B IPUPOJIE U KU3HU OPTaHU3MOB.

Koppo3uss meramnoB. Ilonarue koppo3un. XuMHUYECKass KOPpPO3Hs.
DnexTpoxumuueckas Koppos3us. CrocoObl 3aluThl METAIOB OT KOPPO3HH.
UepHas 1 LIBETHAsI METAJUTY PrUs.

O0mme cmocodbl moMydYeHHs: MeTaJIoB. MeTtamasl B NIpUpOJE.
Mertamtyprusi ¥ €€ BUJIbI: IUPO-, TUJIPO- U ICKTPOMETALTYPrHusi. DIEKTPOIU3
pacIijiaBoB M pacTBOPOB COEIAMHEHMM METAIJIOB M €ro IMPaKTHYECKOEe
3HAYEHUE.

Hememannw. Ilonoxenue HemerauioB B Ilepuonnueckon  cucreme,
0COOEHHOCTH CTPOEHHUSI UX aTOMOB. DJIEKTPOOTPUIIATEILHOCTh. braropoansie
ra3pl. JJIEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJHBIX Ta30B M OCOOEHHOCTH HX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13
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XUMUYECKUX U (PU3UIECKUX CBOMCTB. Hemeramnsl — mpocThie BemecTBa. Mx
aTOMHOE€ U MOJIEKYJISIPHOE CTpOoeHue uX. AJTOTponus. XUMHUYECKUE CBOHCTBA
HeMeTauI0B. OKHUCIHTENbHBIE CBOMCTBA: B3aMMOJEHUCTBUE C METaJLUIAMH,
BOJIOPOJOM, MEHEE HIIEKTPOOTPUIIATEIbHBIMA HEMETAJJIaMU, HEKOTOPBIMU
CJIOKHBIMU BEUIECTBaMH. BOCCTaHOBHUTEIBHBIE CBOWCTBA HEMETANIOB B
peakuusx ¢ GTopoM, KUCIOPOIOM, CIOKHBIMH BEIIECTBAMU — OKHUCITUTEISIMU
(a30THOM U CepHOI KUCTOTaMH | JIp.).

OzHakoMJieHHE C OO0pa3lamMu MPEICTaBUTENCH KIACCOB HEOPTaHMYECKUX
BEILIECTB.

OszHakoMyieHHEe C oOpa3laMu TMPEACTaBUTENCH KJIacCOB OPTaHUYECKUX
BEILIECTB.

O3HakoMIJIEHHE C KOJIJIEKIIUEH Py .

[Tony4yenue kucinopoaa u ero CBOMCTBA.

[Tony4yenue BOOpOIa U €r0 CBOKCTBA.

[Tony4yenue naacTUUecKor cepbl, XUMUYECKHE CBOMCTBA CEPHI.
B3anmMopencTBre METaIIIOB C pacTBOPaMU KHUCIIOT U COJIEH.

CBoiicTBa yriisi: aAcOpOIIMOHHBIC, BOCCTAHOBUTEIIHHBIC.

B3aumopeicTBue NUHKA UM aJTIOMUHUS C pACTBOPAMU KUCJIOT U LIEIOYEH.
OkpammBaHve IUIAMEHM KaTHOHAMHU WICJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJJIOB

«XHMMHYEeCKHe CBOICTBA MEeTAJIJIOB M HEMETAJLJIOB»

1. B3auMogeicTBrE METAJII0B ¢ BOAOM, KUCIOTAMH U COJIIMU

2. B3auMoJieiicCTBME€ HEMETAJUIOB C TPOCTHIMU M CJIOKHBIMH BELIECTBAMU

3. Pemenne SKCHnepUMEHTANbHBIX 3aJady MO CBOWCTBAM XHMHYECKUM
CBOMCTBaM METAJJIOB M HEMETALIOB, MO PACIO3HABAHHIO U TIOJYYCHHIO

COGILI/IHGHI/Iﬁ MCTAIJIOB 1 HEMCTAJIJIOB.

CamocrosiTesbHas padora

Tema 2.6.
OCHOBHBIE KJIaCCEI
HCOpF&HH‘I@CKI/IX nu

OpPraHUYECKUX COCTUHEHUI.

Conep:kanue y4eOHOIro MaTepuaJia

Bonopoanbie coenmHenuss  HeMerasioB. IlosydyeHne ammuaka U
XJIOPOBOJIOPOJa CUHTE30M U KOCBEHHO. Pusnyeckue cBoiicTBa. OTHOIIEHUE K
BOJIC: KUCJIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuapl M aHruapuiabl KapOoHOBBIX Kucjaor. Heconeobpasyromme u
cojeoOpa3zyromue okcuabl. KucioTHble Okcuabl, uX cBoicTBa. OCHOBHBIE
OKCHJIBI, WX CBOHCTBAa. AMGDOTEpHBIE OKCHIBI, UX CBOKHCTBA. 3aBHCHMOCTH

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13
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CBOMCTB OKCHJIOB METAJJIOB OT CTETIEHU OKUCIICHHs. AHTUAPUIBI KApOOHOBBIX
KHUCJIOT KaK aHaJIOT'H KUCJIOTHBIX OKCHJIOB.

Kuciorsl opranuveckne ¥ Heopranmdeckue. KucioTrel B cBeTe TeOpuUH
ANEKTPOIUTUYECKON Aucconuanui. KHCIoTbl B CBeTe€ NPOTOIMTHYECKON
teopuu. Knaccudukanus opraHmdeckux M HeopraHudeckux kuciaor. OOurue
CBOMCTBA KHCJIOT: B3aMMOJICUCTBHE OPraHUYECKUX U HEOPTraHUYECKUX KUCIIOT
C MeTaJUlaMH, OCHOOBHBIMM U aM(OTEpHBIMH OKCHJIAMU U THUIPOKCHIAMH,
colsiMM,  oOpa3oBaHuMe  CIOXHBIX  3(upoB. OcoOEHHOCTH  CBOWCTB
KOHIIEHTPUPOBAHHOM CEPHOM M a30THOM KHUCIIOT.

OcHoBaHMs OpraHuvyecKkue M Heopranmdeckue. OCHOBaHUS B CBETE TEOPUU
JIEKTPOJIUTUYECKON auccounranv. OCHOBAHMS B CBETE NPOTOJIUTHYECKOU
teopun. Kiaccudukamnust opraHU4ecKMX W HEOPraHWYECKUX OCHOBAHUHU.
XUMHUYECKUE CBOMCTBA IEJIOYEH W HEPACTBOPUMBIX OCHOBaHMU. CBOICTBa
OCECKUCIIOPOAHBIX OCHOBAaHMI: aMMUaka W aMHHOB. B3anMmHOe BiIHsSHEE
aTOMOB B MOJIEKYJIC aHUJINHA.

AM¢oTepHble  OpraHHYecKHe M  HEOPraHMYecKHe  COeJIMHEHMS.
AMdoTepHbIe OCHOBaHUSI B CBETE MPOTOJUTHYECKON Teopuu. AMPOTEPHOCTD
OKCH/IOB U THUAPOKCUIOB IEPEXOJHBIX METAJIOB: B3aUMOJEHUCTBUE C
KHCJIOTaMU U IIEJI0YaMHu.

Com. Knaccudukanmss u xumuueckue cBoiictBa coieil. OcoOGeHHOCTH
CBOMCTB COJIENl OPraHMYE€CKUX U HEOPTaHUYECKUX KHUCIIOT.

I'eHeTnuyeckas cBSI3b MEXKAY KJIACCAMH OPraHUYECKHX U HEOPraHUYEeCKHUX
coeqHeHui. [loHsATHE O TEHETHUYECKOW CBSI3M M TE€HETHYECKUX psAgax B
HEOPTraHMYECKOM M OpraHu4Yeckoi XUMHHU. |'eHeTmueckue psabpl MeTayia (Ha
MpuUMepe KalbIMs M jKejie3a), HeMeTauia (Cepbl U KPEMHHUS), TEPEXOTHOTO
snemeHTa (uuHKa). ['eHeTHueckwe psiAbl M TEHETHYECKass CBS3b B
OpraHN4ecKOr XUMHUH. ENMHCTBO MHpa BEIIECTB.

Peakmust «cepeOpstHOTO 3epKaiay A MypaBbUHON KUCIIOTHI.
B3anmopeiictBue pacTBopa THIPOKCHIA HATPUS C KHUCIOTHBIMU OKCHIAMH
(oxcugom ¢dochopa (V)), amboTepHBIMH THUAPOKCHIAMH (THAPOKCHIOM
[IMHKA).

B3aumoneiicTBue aMMmuaka ¢ XJIOPOBOAOPOIAOM M BOJIOH. AHAJIOIMYHO JUIS
METHJIAMUHA.

B3aumoneiicTBue aMMHOKUCIIOT ¢ KUCIOTaMU M mienodaMu. OcCyliecTBIEHUE
MIEPEX0/I0B:
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Ca — Ca0O — Ca3(P0O4)2 — Ca(OH):

P — P205 — H3PO4

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

[Tony4yenue u cBOMCTBA YIJIEKUCIIOTO rasa.

CBoiicTBa CONSTHOM, cepHOil (pa30aBICHHOI) H YKCYCHOM KHUCIIOT.
B3aumopeiictBue tuapokcuga Hatpus ¢ coisiMu (cyiabdarom memm (I1) m
XJIOPUAOM aMMOHHS).

«Okenapl. XMMHUYECKHe CBOMCTBA OKCHI0BY

1. CocraBieHue ypaBHECHUN XHUMHYECKUX PEAKIUN C y4aCTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX BEIIECTB: OKCUJ0B METAJIJIOB M HEMETAILIOB.

2. Pelienne pacueTHbIX 3aa4.

«OcHOBaHHMS  OpraHMYecKkMe ¥  HeopraHmvyeckue. Am@oTepHbIe
OpPraHMYecKue U HeOPraHu4ecKue coeIMHeHUsD)

1. Pa3noxkeHnne ruipokcuia MeIu.

2. [Monydyenne n ampoTepHBIC CBONCTBA THAPOKCHIA ATFOMUHUS.

«Kneaorsm»

1. [Tony4yeHue XJI0pOBOIOPOAA U COJITHOM KUCIIOTHI, X CBOMCTBA.
2. Ilonyyenne aMmmuaka, €ero CBOMCTBA.

2. Pemienune pacueTHbIX 3a7ad.

3. PaboTa ¢ 00y4aromuMH U KOHTPOJIUPYIOLIMMH MaTepUalaMH.

«Coimm. T'eHeTHueckast CBfI3b MEXKAY KJIACCAMH OPIraHMYeCKHX H
HEOPraHu4YeCcKHX COeUHEeHMI»

1. Pemenue nenovyek XuMU4eCKUX ypaBHEHUN

2. PaboTa ¢ 00yyaromuMi U KOHTPOJUPYIOIUMHI MaTepUalaMu.

CamocrosiTesibHass paboTa

Tema 2.7. KommniiekcHbie
COEIMHEHN

Coaep:xaHue yueOHOro MaTepuaJia

Kommiekcoo0pazoBanne ¥ KOMIUIEKCHbIe coennHeHusi. CTpoeHue
KOMIUICKCHBIX ~COEQUHEHHI: KOMILIeKcooOpa3oBaTellb KOOPIWHAIMOHHOE
YUCJIO, JUTAaHAbl, BHYTpeHHs s u BHemHss cdepol. Knaccudukanus
KOMIUIEKCOB: ~ XENaThl,  KaTUOHHBIE, = AHUOHHBIE U  HEUTpaIbHBIE,
AaKBaKOMIUJIEKCHI, ~aMMHaKaThl, KapOOHWIBl MeTaioB. HomeHknaTypa
KOMIUIEKCHBIX COEIUWHEHHH M HMX XUMHYECKHe CBOWCTBa (Ha MpUMeEpe
THAPOKOMILJIEKCOB IIMHKAa W aTIOMUHMHMS). JlUcconmamus KOMIUIEKCHBIX
coenuHeHni. [lomyuyeHne KOMIUJIEKCHBIX OPraHMYECKHMX M HEOPraHWYeCKUX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, 11K 4.2.

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[Py 01- I1Py 13
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COCTUHEHUH.

IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNIE

3HadyeHnEe KOMIIIEKCHBIX Coe,Z[I/IHCHI/Iﬁ U UX POJIb B NPHUPOAC. HpI/IMeHeHI/Ie
KOMIIJICKCHBIX COGI[I/IHCHI/Iﬁ B MCIUIIMHC.

CamocrosiTesibHas padoTa

Tema 2.8.
XUMHYECKUE PEAKIUU.

Conep:xanue yueOHOro MaTepuaJia

[lonatne o xuMmHuuyecKoW peakuuu. Peakiuu, wumynme 0€3 H3MEHEHHS
KaueCTBEHHOI0 COCTaBa BEIIECTB: AJJIOTPONMM3AIMS W  HM30MEpHU3alus.
Peakuuu, uayuniye ¢ M3MEHEHUEM COCTaBa BEIIECTB: 10 YUCILY U XapakKTepy
pearupymromux u 0oOpa3ymoIMXCs BeIIecTB (pa3joKeHUs, COeIUHEHUS,
3aMelieHusi, oOMeHa); 1O M3MEHEHHUIO CTENeHEeW OKUCICHUS DJIEMEHTOB
(OKHCITUTENbHO-BOCCTAHOBUTENBHBIE M HEOKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIE
peakiun); Mo TerioBoMy 3¢deKTy (3K30- M 3HAOTEpMHUYecKue); 1o (dase
(roMo- ¥ TeTepOoreHHbIC); TI0 HaNpaBeHUI0 (0OpaTUMbIE U HEOOpAaTUMBIE); TIO
HCIIOJIb30BAaHUIO KaTaln3aTropa (KaTaJUTHUYECKUE WU HEKATAJIUTHYECKHE); IO
MeXaHu3My (paluKalbHbIEe, MOJEKYJISIPHBIE U HOHHBIE).

BeposiTHOCTL NpOTEKAHUS XUMHYECKHMX peakumil. BHyTpeHHss sHeprus,
sHTaIbNUsA. TerioBol 3(PGEeKT XUMHUYECKHX peakinuid. TepMOXuMUYECKHe
ypaBHeHHs. CTaHAapTHAs SHTAIBINS PeakUnil 1 00pa30BaHUs BEIIECTB. 3aKOH
I'. Y. I'ecca u ero cienctBus. DHTPOMUSL.

Cxopoctb xumu4yeckux peaknui. ITonsarue o ckopoctu peakuuii. CkopocTb
FOMO- U F€TepOre€HHOM peakuuu. DHEeprusi akTuBauu. DakTopsl, BIUAIOUINE
Ha CKOpOCTb XHMMHYECKOM peakuuu. IIpupona pearupyromux BeIECTB.
Temmneparypa (3akon Bant-I'ohda). Konmentpanms. Karanuzatopsr u
KaTajJu3: TOMO- U T€TEPOreHHbIN, NX MEXaHU3Mbl. DEPMEHTBI, UX CPABHEHUE C
HEOPraHMYECKUMHU KaTalu3aTopaMu. 3aBHUCHUMOCTh CKOPOCTH peaKIHid OT
MIOBEPXHOCTU CONPUKOCHOBEHHUS PEATUPYIOLIUX BEILECTB.

O0paTuMOCTh XMMHYECKUX peakuuil. Xummnueckoe papHosecue. [loustue
0 XMMHYECKOM paBHOBECHM. PaBHOBECHbIE KOHLEHTpauuu. /[MHAMHUYHOCTH
XMMHUYECKOro paBHOBecHs. DakTOphl, BIUAIONINE HA CMEIEHHUE PaBHOBECHS:
KOHIIEHTpalus, 1aBjieHue, reMneparypa (npunuun Jle [llarense).

CamocrosiTesbHas padora

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13

Tema 2.9.
JlucriepcHbIE CUCTEMBI.

Conep:kanue y4eOHOro MaTepuaJa

IlonsiTue o nucnepcHbIX cuctemax. Kiaccudukamnusi TuCIEpCHBIX CUCTEM B
3aBUCUMOCTH OT AarperaTHOro COCTOSIHMSI JAUCHEPCHOHHOM Cpeabl U

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, I1K 4.2.
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TUCTiepcHOM (a3pl, a TakXke IO pa3Mepy WX dYacTull. ['pyOoaucrepcHbie
CHCTEMBIL: SMYJIbCUU U CYCHEH3UU. TOHKOIMCIIEPCHBIE CHCTEMBI: KOJUIOMIHBIC
(301 W TEenmM) W UCTUHHBIE (MOJICKYJISIDHBIE, MOJICKYJSPHO-HOHHBIE U
noHuele). O¢dexr Tunpana. Koarymsamuss B KOJJIOWAHBIX pacTBOpax.
Cunepesuc B renisx.

3HayeHHe JHMCIEPCHBIX CHCTEM B JKMBOM M HEXKUBOW mnpupoae u
NPAKTHYECKO KM3HHU Ye10BeKa. DMYIJIbCUU U CYCIIEH3UH B CTPOUTEIHCTBE,
MUIIEBOW MPOMBIIICHHOCTH, KOCMETHKE. bHoIornyeckue u TeXHOJIOTHIECKUE
30JI1. 3HAYCHHE TeJIe B OpraHu3aluy >KUBOM Marepuu. buonoruueckue,
MUIIeBble, KocMeTHueckue renu. CuHepe3uc Kak (akTop, OINpeNeIsIOLINi
CPOK FOJJTHOCTH IPOAYKIIMH HAa OCHOBE TeJeil.

[Toy4eHue cycrneH3un cepbl U KaHU(OIH.

[Tonydyenue aMyIbCUU PACTUTENILHOTO Maciia U OeH30a.

[Momyuenue 30st kpaxmaia. [lomyueHue 3055 cepbl U3 THOCYIb(ara HATPUSL.

HpO(l)eCCI/IOHaJ'lI)HO-OpHeHTI/IpOBaHHOC COICPKAHUEC

OMyJbCUU U CYCHEH3UU B MEIUIMHCKOM MPOMBIIUIEHHOCTH. MeauIMHCKIE
30/1d. 3HaYeHHE rejiell B OpraHu3alyy KUBOW MaTepun MeauluHCKUE TeH.
CBepThIBaHHE KPOBU KaK OMOJIOTHYECKHN CHHEPE3HC, €T0 3HAYCHHE.

CamocrosiTesibHas paboTa

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13

Tema 2.10.
PacTtBOpBI.

Copep:xanue yueOHOro MaTepuaJia

IlousitHe o0 pacrBopax. @PU3MKO-XMMHUYECKAs IPUPOJA PACTBOPECHUS H
pacTBOpoB. B3aummoneicTBUE pacTBOPUTENS M PACTBOPEHHOTO BEILECTBA.
PactBopumocTs BemecTB. CriocoObl BBIpaXKEHUsT KOHLEHTPAIMH PAaCTBOPOB:
MaccoBasi 10Ji paCTBOPEHHOIO BelIeCcTBa (IIPOLIEHTHAS ), MOJIIpHAsI.

Teopusi 3JIEKTPOJUTHYECKONH aucconuanuu. MexaHu3Mm auccouHaluu
BEILIECTB C PA3JIMYHBIMU TUIIAMH XMMHUYECKHUX CBsI3eM. BKiIag pycCKuX y4eHbIX
B pa3BUTHE NPEICTABICHUN 00 IEKTPOTUTHYECKON nuccoruanuu. OCHOBHBIE
MOJIOKEHUsT ~ TEOPUM  DIIEKTPOJIUTHYECKOM  nucconmanuu.  CreneHb
AJIEKTPOJIUTUYECKON TUCCOIMALUU U (PaKTOpbl ee 3aBUCUMOCTH. CHIIbHBIE H
cpeaHue eKTposnuThl. Jluccormanus Boasl. Bonopoansiil moka3arens. Cpena
BOJIHBIX PAacTBOPOB 3JIEKTPOJHUTOB. Peaknuu oOMeHa B BOAHBIX PacTBOpax
3JEKTPOJIUTOB.

I'uaposn3 kak 00MeHHBIH npouecc. HeoOpaTumblil THIPOIN3 OpraHUYECKUX
W HEOPraHWYeCKMX COEJIMHEHMH M €ro 3HauyeHHWe B MPAKTHUYECKOU
nesiTenbHOCTH  4enoBeka. OOpartumblii  ruaponu3  conedd.  CTymeHYarblit

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, T1IK 4.2.

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[TPy O1- ITPy 13
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ruaponus. IlpakTuyeckoe NpUMEHEHHE THIPOIu3a. [ MApONn3 OopraHn4ecKux
BemiecTB (OEIKOB, >KUPOB, YIJIEBOJOB, MOJUHYKIEOTHAOB, AT®) u ero
Ononoruyeckoe M MpakTHUecKoe 3HaueHHe. OMbUIEHHE >KUpPOB. Peaknms
STepUPHUKALHH.

CpaBHEHHE JIEKTPOIPOBOTHOCTH PACTBOPOB IEKTPOIUTOB.

CMerieHue paBHOBECHS TUCCOIUAIINN CITAOBIX KUCIIOT.

WHuKaTophl ¥ N3MEHEHNE UX OKPACKH B PAa3HBIX CPEax.

CepHOKUCIIBINA U (pepMEHTATUBHBIN THAPOIIU3 YTIIEBOJIOB.

I'maponn3 kapOoHATOB, Cynb(}aTOB W CHIIMKATOB MIEJIOYHBIX METAJJIOB;
HUTPATOB CBUHIIA

(I1) mnu nuHKa, XJI0pUIa AaMMOHHUS.

XapakTtep JUCCOLMALNY PA3THYHBIX THIPOKCHIOB.

[TpuroroBiieHHE PaCTBOPOB PA3IMYHBIX BHIOB KOHIICHTPAIUU

«Peakumy MOHHOTO 0OMeEHa»

1.CocraBnenue peakiuii MOHHOTO oOMeHa. OOpaTuMbie ¥ HEOOpaTUMbIC
peaKuy HMOHHOTO OOMEHa.

2. Pabora ¢ 00yJaroMMHU U KOHTPOJUPYIOIMMH MaTepHaIaMHu.

«I'mapoams»
1. Pemenue 3a1a4 Ha ompeziesieHne THIa ruapoiau3a u pH-cpenbl pacTBOpPOB.
2. Pabota ¢ 00ydJarmuMu ¥ KOHTPOJIUPYIOINUMHU MaTepUATIAMH.

«Cnoco0bl BBIPAKEHHS KOHIEHTPALMM PACTBOPOB: MAacCCOBasg J0JIA
PACcTBOPEHHOI0 BeliecTBa (MPOLEHTHAS ), MOJISIPHAS»

1. Pemenue sKcIepUMEHTANbHBIX M PACUYETHBIX 3aJad Ha BBIYHCICHHE
MacCOBOM JIOJIM U MacChl BELIECTBA B PACTBOPE.

2. PaboTa ¢ 00yyaromuMu 1 KOHTPOJIUPYIOIUMHI MaTepUalaMu.

«CMelIMBaHNe PACTBOPOB Pa3HOH KOHIEHTPALUID)

1. Pemenue sKcrepUMEHTANbHBIX M PACUETHBIX 3a/ad Ha HPUTOTOBJICHHE
pPacTBOpPOB (CMELIMBAaHUE PACTBOPOB Pa3HON KOHIIEHTPAIUH).

2. PemieHne 5SKCHEPUMEHTANbHBIX M PpacUYETHBIX 3aJad Ha MOJIPHYIO
KOHLEHTPALUIO PACTBOPOB.

3. PaboTa ¢ 00y4aromumMH U KOHTPOJIUPYIOLIMMH MaTepUalaMH.

CamocrosiTesibHass padoTa

Tema 2.11. OKuCIUTEILHO-
BOCCTAHOBUTCIILHBIC
peaKIuu.

Conep:xanue yueOHOro MaTepuaJia

OKHCIANTENbHO-BOCCTAHOBUTEILHBIE PC€aKIUH. CrenecHb OKHCJICHHUA.
BoccranoButenu u okucnurenu. OKUCIEHHE W BOCCTaHOBJICHHE. BakHelimme

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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DJIEKTPOXUMHUYECKUE
IIPOLIECCHI.

OKHCJIUTENN U BOCCTAaHOBUTEIU. BOCCTaHOBUTEIbHBIE CBOMCTBA METAJIIIOB —
NpocThix BemecTB. OKUCIUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA
HEMETAJUIOB — MPOCTHIX BEIIECTB. BOCCTAHOBUTENIBHBIE CBOMCTBA BEILECTB,
00pa30BaHHBIX AIEMEHTAMU B HHU3IICH (OTPHUIIATEIHHON) CTEIIEHU OKHCIICHUS.
OxucnauTenbHble CBOWCTBA BELIECTB, OOPa30BAHHBIX 3JEMEHTaMU B BBICHICH
(TIOJIOKUTEIIHHOM ) CTETICHU OKUCJICHUS. OkucnauTenbHbIC u
BOCCTAaHOBUTEJIbHBIE CBOMCTBA BEIIECTB, OOpa30BaHHBIX d3JEMEHTaAMH B
MIPOMEXKYTOUHBIX CTEIIEHSIX OKUCIICHHUSI.

Knaccupukauuss oKMCJIAMTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. Peakiuu
MEKaTOMHOTO M MEKMOJEKYJISIPHOTO OKHCIEHUS-BOCCTAHOBJIEHUS. Peakunu
BHYTPUMOJIEKYJISIPHOTO OKHCJIEHUS-BOCCTAHOBJICHUS. Peaxun
CaMOOKHCJICHUS-CAMOBOCCTAHOBJICHHS (JUCIIPONIOPIIMOHUPOBAaHUS). MeToabl
COCTABJICHUS yPABHEHUN  OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLIHMN.
Metox  anekTpoHHoro OamaHca. BimsHue cpenpl Ha  NpOTEKaHHUE
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX ITPOIIECCOB.

XuMH4YecKHe HCTOYHMKH TOKA. DIEKTPOJHBIE NOTEHIHaNbl. Psa
CTaHJAPTHBIX  DJEKTPOJHBIX MOTEHUUATOB  (AJIEKTPOXUMUYECKUN  Psij
HamnpspKeHUH MeTaiioB). ['anpBaHUYECKUE 2IEMEHTHI U TPUHIIUITEI MX PAOOTHI.
CocTraBieHue rajJbBaHUYECKUX 3JeMeHTOB. OOpa3oBaHue TaJbBaHUYECKUX Map
NPy XUMHUYECKHUX Ipoleccax. ['aTbBaHMUECKUE 3JIEMEHTHI, NMPUMEHSIEMbIE B
KU3HU: CBUHIIOBAsl aKKyMYJISITOpHasi OaTapes, HHMKellb-KaJMuEBble OaTapew,
TOIUIMBHBIC 3JIEMEHTHI.

DJIEKTPOJIM3 PACIUIABOB M BOAHBIX PAaCTBOPOB 3JIeKTPOJIMTOB. [Ipoueccsl,
MPOUCXOASIIME HA KaToOAE M aHOJE. YPABHEHUS DIEKTPOXUMHUYECKUX
MPOLIECCOB. JJIEKTPOJIU3 BOAHBIX PACTBOPOB C HMHEPTHBIMU 3JIEKTPOJIAMH.
DNEKTpoNn3  BOJHBIX  PAacCTBOPOB C  PACTBOPUMBIMHU  3JIEKTPOJIAMH.
[IpakTueckoe mnpuMeHeHHE diekTposn3a. [IpakTHueckoe INpUMEHEHHE
3JEKTPOJIM3a MJisi MOJYYEHUsSl HICJOYHBIX, IIEJIOYHO3EMENbHBIX METAJUIOB U
AITIOMHAHHSL.

B3anMopencTere METAIOB ¢ HEMETAJIIAMU, a TaKXKE C PACTBOPAMM COJIEH U
pacTBOpamu KHCJIOT.

B3anmopencTere cepHOM U a30THOM KHUCIIOT C MEJIBIO.

OxkucIHTENbHBIE CBOMCTBA IEpPMaHIraHaTa Kajius B Pa3ju4HbIX Cpelax.

«DJIEKTPOJIM3 PACIIABOB M BOJHBIX PACTBOPOB YJIEKTPOJIUTOB
1. Pemenue 3a1a4 no teMe «DJIEKTPOJIU3»

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
[Py 01- I1Py 13
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2. Pabora ¢ 00y4aronmMu 1 KOHTPOJTUPYIOIIMMH MaTeprUalaMu.

CamocrosiTesibHas padoTa

Tema 2.12.
XUMUS DJIEMEHTOB.

Coaep:xaHue y4eOHOro MaTepuaJia

s-nemenmol

Boaopoa. /IBolicTBEHHOE MOJO0KEHUE BOIOPOJAA B NEPUOAUYECKOU CHUCTEME.
Nzortomner Bomopona. Tspkenas Boga. OKUCTUTENBHBIE U BOCCTAHOBUTEIBHBIC
CBOMCTBa BOJOPO/A, €ro MOJIydeHUE U puMeHeHue. Poiib Bogopoaa B AKUBOU
1 HexxuBoM mpupozae. Boma. Ponb Boabl kak cpemnooOpas3yromiero BemecTBa
KJIETKH. DKOJIOTHYECKHE aCIIEKThI BOJOIOJIb30BaHHS.

daementbl I[A-rpynmbl. Illemounsie meramnsl. OOmas XapaKTepHCTHKA
LIEJOYHBIX METAJNIOB HA OCHOBaHMWM MosiokeHus B Ilepuogumueckoil cucreme
anementoB J[. 1. MenneneeBa u ctpoenus aromos. [lonyuyenue, puznueckue u
XMMHYECKHE CBOMCTBA IEJIOYHBIX METa/uIoB. KaTHOHBI IIEITOYHBIX METAJIOB
KaK Ba)KHEWIass XuMU4Yeckast (opMa UX CyIIECTBOBAHUS, PETYJISITUBHAS POJIb
KaTMOHOB KaJIUsl U HATpHs B )KMBOU KieTke. [Ipupoansle coennHeHus HaTpus
" KaJus, UX 3Ha4YCHHE.

JdaemenThl IIA-rpynnbl. OOmias XapakTepHCTHKA IIETIOYHO3EMENIbHBIX
METAJUIOB M MarHusi Ha OCHOBaHWHU MoJjiokeHust B llepunonnueckoi cucreme
snemenToB [[. . MenneneeBa u crpoenust aromoB. Kanbiuii, ero noisydenue,
(du3nUecKkre U XMMHYECKHE CBOMCTBA. BakHEWITNE COCAMHCHUS KAJIBIUS, UX
3HaueHue U npuMeHenue. Kanbiuii B mpupoje, ero Ouoaorudeckas poib.
p-Onemenmol

AsmoMuHui. XapakTEepUCTHKa alIOMUHUS Ha OCHOBAHUM IIOJOKEHUS B
IIepnonnueckoii cucreme antementoB JI. M. MenaeneeBa n cTpoeHus atoma.
[Tonyuyenue, pusmueckne U XMUMUYECKUE CBOICTBa almoMHuHMA. Baxnelue
COCMHEHHS aJTIOMUHUS, UX CBOMCTBA, 3HaUYCHUE W NpumMmeHeHue. [Ipupoanbie
COECIUHEHHS aTIOMHUHUSL.

d-Onemenmol

Ocob6ennoctu crpoerus aromoB d-anemenToB (IB-VIIIB-rpynm). Mens, IMHK,
XpOM, JKENe30, MapraHel] Kak TMpOCThIe BEIIECTBA, WX (UUYECKUE U
XUMUYECKHE CBOMCTBAa. HaxokaeHue »STUX METauioB B HPUPOAE, HX
nosrydeHre u 3HavueHne. CoequHeHus d-2JIEMEHTOB C Pa3TUYHBIMHU CTETICHIMHU
OKHCJIEHUsl. XapakKTep OKCHAOB M THAPOKCHIOB OSTUX JJIEMEHTOB B
3aBHCHUMOCTH OT CTCIICHU OKHCJICHHUS METaJjja.

JuemeHThl IVA-rpynnbl. O0mias xapakTepUCTHKA JIEMEHTOB 3TOW TPYIIIIBI

10

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, 11K 4.2.

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13
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Ha OCHOBaHUM WX moyiokeHus B Ilepuommueckoit cucrteme snementoB JI. .
MenzeneeBa U CTpOeHHUs aTOMOB. Yriepold W ero amiorponus. CBoiicTBa
AJTOTPOIHBIX MOAUGPUKALUN yTaepoaa, UX 3HaUYeHUE U MpuMeHeHne. OKCUIbI
U TUAPOKCHIBI YTIepoJa W KpPEeMHHMs, MX XuMmMudeckue cpoiictBa. Conu
YTOJBHOM M KPEMHHEBBIX KHUCIJIOT, UX 3HauyeHHWe U npuMmeHeHue. CTekno u
CWIMKATHAs TPOMBINUICHHOCTh. [IpupomooOpa3yromas poib yriepoaa Jis
JKUBOUM M KPEMHMUS JIsl HEXKUBOU HPUPOIBI.

Yriepoa u kpemumii. O0miast XapakTepUCTHKA HA OCHOBAHUH MX TOJOXKCHUS
B I[lepuonuueckoit cucreme [I. 1. MenaeneeBa u crpoenusa atoma. [Ipocteie
BEIIECTBA, OOpa3OBaHHbIE OSTUMHU dieMeHTaMH. OKCHIbBI W THAPOKCHJIBI
yriepoja U KpeMHus. Baxueline conu yroJbHOM U KPEMHUEBOM KHUCIOT.
CunukaTHasi TPOMBIIUIEHHOCTb.

OuemMeHThl VA-rpynnbl. OOmmas xapakTepUCTHKA 3JIEMEHTOB ATOW TPYIIIIBI
Ha OCHOBaHMM HMX mosioxkeHus: B [lepuonuueckoit cucreme snementos [I. .
MenpneneeBa u ctpoeHns aToMoB. CTpOEHHE MOJIEKYJIBI a30Ta U aJUTIOTPOITHBIX
momudukamuii - pochopa, uX ¢ulMUECKHE W XUMHUYECKHE CBOMCTBA.
Bomoponusie coenunenus snemeHToB VA-rpymmbl. Okcnubl a3ota u dpocdopa,
COOTBETCTBYIOIINE UM KHUCIOTHI. Colu 3THX KUCIOT. CBOMCTBA KUCIOPOIHBIX
coemMHEHMH a30Ta U (hocdopa, uxX 3HAaUCHUE U TpuMeHeHne. A30T u pocdop B
MpHUPOJIe, UX OMOTIOTUIECKas POJib.

Xanpkorenbl. OOImas XapakTEepUCTHKAa XaJbKOI€HOB HAa OCHOBAaHUU HUX
nonoxxenusa B Ilepuomnueckont cucreme snementoB [l M. MenneneeBa u
CTPOEHHsSI aTOMOB. XaJIbKOT€Hbl — TMIPOCTBIE BEIIECTBA. AJUIOTPOIHUS.
CrpoeHne MOJIEKyJ aJUIOTPONTHBIX MoAU(pUKaluili 1 ux cBoicTBa. [lomyueHue
W TPUMEHEHHE KHCIOpoJa U cepbl. XalbKOT€Hbl B MPUPOJE, HX
OuosIornuecKas pob.

I'anorennl. OOmIas xapaKTepUCTHKA FAJIOT€HOB Ha OCHOBAHUH MX MOJOXKEHUS
B Ilepmomnueckoir cucreme snementoB JI. M. Menneneesa u crTpoeHus
aTOMOB. ['anoreHsl — MNpPOCThIE BEIIECTBA: CTPOECHUE MOJIEKYJI, XUMUYECKUE
CBOICTBA, MTOJYYECHHUE U NTPUMEHEHNE. BaxkHelIIne COeIMHEHNS TAJIOTE€HOB, UX
CBOICTBA, 3HAUYCHHE U NpUMEHeHue. ['amoreHsl B mpupone. buonormyeckas
pOJIb TaJIOTEHOB.

«M3y4yeHne CBOMCTB MPOCTHIX BENIECTB M COeIMHEHUH p- U d-3J71eMEeHTOB)
1. HonyquHe THAPOKCUAOB aJIFOMUHUSA, MCIHU U KEJIC3a, U UCCIICAOBAHUC UX
CBOMCTB.
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2. Pabora ¢ 00y4aronuMu 1 KOHTPOJUPYIOIIMMH MaTepHaIaMH.

«p-3jeMeHThI: Yriepoa. Kpemumnii. Azor. ®@ochop».
1. [Tony4eHue u ucclieIOBaHNE CBOMCTB OKCHIIOB CEPBI, yriepoa, hocdopa.
2. Pabota ¢ 00ydJaromuMy 1 KOHTPOJIUPYIOINUMHU MaTCPUATAMH.

CamocrosiTesibHas padoTa

Tema 2.13. Xumus B ObITY
Y MPOU3BOACTBEHHOM
NESTEIbHOCTH YEJI0OBEKA

Conep:kanue y4e0HOIro MaTepHuaJia

XuMHUSA ¥ TPOU3BOACTBO. XHUMHUYECKas MPOMBIIICHHOCTh U XUMHUYECKHE
TexHoJIoTHH. ChIpbe JUIsl XUMHUYECKOW MPOMBIIIIIEHHOCTH. Boia B XuMuueckoi
MPOMBIIIUIEHHOCTH. JHEpPrus sl XUMHUYECKOro mpou3BojcTBa. Hayunbie
MPUHIUIIBI XMMUYECKOrO0 MPOU3BOJACTBA. 3alllUTa OKpPYXalolled Cpelbl U
OXpaHa TpyJa TIpU XHUMHYECKOM Tmpou3BojacTBe. (OCHOBHBIE CTaauu
XUMHYECKOTO MPOou3BOACTBA. OOIIMe MpeacTaBIeHUS O MPOMBIILICHHBIX
croco0ax TOJYyYeHHUs] XUMHUYECKHX BEIIECTB (HAa TpHUMEpe MPOU3BOJICTBA
aMMHaKa, CepHOM KucioThl). CpaBHEHHE MPOU3BOJICTBA aMMHAaKa U METaHOJIA.
XuMusl B CeJbCKOM XO3siiicTBe. XuMH3amus CEIBCKOIO XO3SHMCTBA M €€
HanpasjieHuA. PacTeHuss W 1nouBa, IMOYBEHHBIM MNOTJIONIAIOIIMN KOMIUIEKC.
Y nobpenus u ux kinaccupukaius. Pollb HEOPraHMUECKUX BEIIECTB B KAUYECTBE
MUHEPANBHBIX YOOOpeHwmid, ynyummureneii mousBbl. CocTaB MUHEPATBHBIX
yaoOpeHu W HMX TNPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa IOYBHI U €€
Pa3HOBUAHOCTH. B3amMOCBsI3p cocTaBa yAOOpeHHWH © WX BIMSHHS Ha
BEreTaTUBHBIE CBOMCTBA M IUIOJOHOIICHUE PACTEHUNH. XUMHUYECKUE CPEICTBA
3aIIUThl pacTeHuid. OTpULIaTEeNbHBIE MOCIEACTBUS IPUMEHEHUS TECTULIUIOB U
O6oprOa ¢ HUMU. XUMHU3aIKs KUBOTHOBOJICTBA.

XHMHS M 3K0JIOTHsl. XMMUYECKOE 3arpsi3HEHUE OKpY Karolei cpeapl. OxpaHa
ruapochepsl OT XUMHAYECKOTOo 3arpsi3HeHus. OXpaHa MOYBBI OT XUMHUYECKOTO
3arpsi3HeHusi. Oxpana atmocdepsl OT XMMHUYECKOro 3arpsi3HeHus. OxpaHa
bmopbl 1 (payHBl OT XMMHYECKOTO 3arpsi3HEHHUs. bHoTexHoIoTHs W TeHHas
WHXXEHEpUsl.

XuMHUSA U MOBCEHEBHAS KU3Hb YeJI0BeKa. MOIoIe U YUCTAIINE CPEACTBA.
CpenctBa 60pb0ObI ¢ OBITOBEIME HaceKOMbIMU. CpefcTBa JTMYHOW THTHUEHBI U
KOCMETUKM. XHUMHUS M num@a. MapKUpoBKH YIAKOBOK TMHUIIEBBIX U
TUTHEHUYECKUX MPOAYKTOB M YMEHHME UX YUTATh. DKOJIOTHUS HKUJIHILA.

ITpodeccoHaTbHO-OPHEHTHPOBAHHOE COJIePKAHUE

XuMHUA 1 MeJUIIMHA. XUMHA U TCHETHKA YCJIOBEKA.
Jomamnsisi  anteka. JlekapcTBeHHbIE Tpemaparbl W WX  0€30IMacHoe

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
IIK 1.2, 11K 4.2.

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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HCIIOJIB30BaHUC.

«XUMHUYeCKHd aHAJIN3 TPOO BOABD) 2

1. IlomyueHue XKECTKOM BOIBI M HU3YYCHHME €€ CBOWMCTB. YCTpaHEHHE

BPEMEHHOM U ITOCTOSIHHOW KECTKOCTH.

2. KHCIOTHOCTD U 11EI0YHOCTb BO/IbI, pH cpeabl 1 MeTOIbl e onpeaeIeHHUs.

3. CocraBieHue YpaBHEHHUI peakIMil, MPOTEKAIOIIMUX IpPHU OIpeIeICHUH

KHUCJIOTHOCTH/ LIIEIOYHOCTH NMPOO BOBI.

«KavecTBeHHbINl XUMHYECKHIA COCTAB MPOAYKTOB MUTAHUS» 2

1. Opranuyeckue M HEOpPraHMYECKHE BEIIECTBA, BXOJAIIME B COCTaB

npoAykToB nuTaHus. OnpeneneHue coctaBa OO Ha COJIEpKaHUE MAaKpo U

MHUKPO3JIEMEHTOB.

2. W3yueHme mNpeIOKEHHBIX IMpernojaBaTesieM Olroa Ha  IpeaMeT

XMMHUYECKOTO COCTaBa, OMpEIeNIeHHE J0Jed OT CYyTOYHOH HOPMBI Makpo H

MHKpO3JIEMEHTOB B YKa3aHHOM OJIIOfI€.

CamocrosiTesibHas paboTa -

JuddepenunpoBannbiii | Cogepkanue yueOHOro Marepuasa 2 OK 01, OK 02, OK 03,
3a4eT KOHTpOIIb TIPOiiIeHHOTO MaTepHaa. OK 04, OK 05, OK 07,
IIK 1.2, 1K 4.2.
JIP 01- JIP 07

MP 01- MP 03
ITP6 01- TTPG 12

CamocTosiTe1bHas1 padoTa - [Py 01- TPy 13

MaxkcumajibHasi ydyeOHasi HArpy3Ka (Bcero 4acoB) 160

O0s13aTesIbHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero 4acoB) 156
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3. YCJOBUS PEAJIM3AIIUM PABOYEN TPOI'PAMMBI YYEBHOI'O
HPEIMETA
3.1. TpebGoBanusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Oobopyoosanue yuedHo20 Kadunema 0151 meopemuyeckKux 3aHAMuL:
e pabouyee MECTO MpenoaaBaTes;
® [10CaJI0YHBIE MECTA 10 KOJIMYECTBY O0YHAIOIINXCS,
e 1mKkad s XpaHeHus y4eOHO-HATIISIHBIX TOCOOUH;
® HarjsiHble 1ocoOusi (y4eOHMKH, OINOPHBbIE KOHCHIEKThI-IIIAKAThI,
KAPTOYKH, pa3aTOYHBIM JUIAKTUYECKHM MaTepual, CIPABOYHBIA MaTepuall,
Tabmumna «Ilepuognyeckas cucrema xumudeckux iemeHtoB [[.M.MennaeneeBay,
Tabmuna «Psa snexkTpoorpunaresibHOCTHY, Tabnuna «PacTBOpUMOCTH COJICH,
KHUCJIOT U OCHOBaHMI» U JIp.).
® KOMIUIEKT Y4eOHO-METOIUYECKUX TOCOOUH IO XUMUU;
® XUMHUYECKOE 000pyaoBaHuE (JJabopaToOpHOE 0O0OPYIOBAHUE U PEAKTUBEI);
® [IaKET JOKYMEHTAIIMU MO0 TEXHUKE 0€30MacHOCTH.

Texnuueckue cpeocmea odyuenus:
® [EpCOHAIBHBIM  KOMIIBIOTEp  C  JIMIEH3UOHHBIM  [POTrPaMMHBIM
oOecIieueHuEM;
® MYJbTUMEIUATIPOCKTOP;
® DKpaH.

Oobopyoosanue yuebno2o kabunema 0,11 NPAKMUYECKUX 3AHAMUIL:

e pabouyee MECTO MpenoaaBaTes;

® [10CaJ0YHBIC MECTA MO0 KOJIMYECTBY O0yHAIOIINXCS,

e mmkad s XpaHeHus y4eOHO-HATIISITHBIX TOCOOUH;

e HarjsigHble 1OcoOus (y4eOHMKH, OINOPHBIE  KOHCHEKTHI-IIJIAKaThI,
KapTOUYKHM, pa3gaTOYHbIM [IUIAKTUYECKUM Marepuas, CIPaBOYHBIM Marepual,
Tabmuna «llepuoanueckas cuctema xuMuueckux aiemeHToB [[.M.MenneneeBay,
Tabmuna «Psa anexkTpoorpunaresibHOCTHY, Tabnuna «PacTBOpUMOCTH COJICH,
KHUCIIOT U OCHOBAHUW» U JIp.).

® KOMIUIEKT Y4€OHO-METOIMUECKUX TOCOOUI 10 XUMUH;

e xuMHuUecKoe o0opyaoBaHue (JiabopaTopHOe 000PYIOBAHUE U PEAKTUBHI);

® [IaKeT JIOKYMEHTAIlMU M0 TEXHUKE 0€30MacHOCTH.

Texnuueckue cpeocmea odyuenus:
® [IEPCOHAIBbHBII  KOMIIBIOTEp C  JIMUEH3UOHHBIM  IPOTrPaMMHBIM
oOecreyeHuEM;
® MyJIbTUMEIUANPOEKTOP;
® DOKpaH.

3.2. MupopmanuoHHOe oOecreyeHne peau3auu NporpaMmmMbl
3.2.1. OcHoBHas JUTEpPaATYypAa
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https://www.studentlibrary.ru/book/ISBNP97850910722661 .html

2. Xumust: 11-i1 knace: yrioy6n€nnbiil yposenb: yueOnuk / B. B. Epemun, H. E.
Kysemenko, A. A. Jlpo3nos, B. B. JIynun - Mocksa: IIpocsemenne, 2023. - ISBN
978-5-09-107469-7. - Tekct: anexTpoHHsbli // DBC "KoHCYNbTaHT CTyneHTa»:
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBNP97850910746971 .html

3.2.2. JlonoJiHUTEIbHAS JIUTEPATYPA

1. ba6koB, A. B. Xumus: yueOnuk / A. B. badkor, T. 1. bapabanosa, B. A.
ITonkoB. - MockBa: '9OTAP-Menuna, 2020. - 352 c.: uin. - 352 c. - ISBN 978-5-
9704-6149-5. - Tekct: anexrponnbiii / ObC "KoHcynbTaHT cTyneHTa»: [caT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785970461495 .html

2. babkos, A. B. O6mas u Heoprannyeckas xumusi: yueOHuk / A. B. badkos, T. 1.
bapabanoBa, B. A. [Tonkos. - 2-e u3a., ucnp. - Mocksa: I'90OTAP-Menuna, 2022. -
384 c. - ISBN 978-5-9704-6784-8. - Tekcr: 3HeKTp0HHLH71 // 9BC "KoHcynbTaHT
cTyaeHTa'": [caiiT]. URL:
https://www.studentlibrary. ru/book/ISBN9785970467848 html

3. babkos, A. B. O6mias u Heopranuueckas xumus: yueonuk / A. B. badkos, T. W.
bapabanoBa, B. A. Ilonkos. - 2-e u3x., ucnp. - Mocksa: [DOTAP-Menua, 2022. -
384 c. - ISBN 978-5-9704-6784-8. - Tekcr: 3neKTp0HHLH7I /I OBC "KoHcynbTaHt
cTyaeHTa": [caiiT]. URL:
https://www.studentlibrary. ru/book/ISBN9785970467848 html

3.2.3. CoBpeMeHnHbIe IpodeccoHATbHBIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHbIE
pecypcbl cetd UHTEpHeT:

1. Kypnan «Xumus B mkosie». - www.hvsh.ru

. Kypnan «Xumus u xKu3Hb». - www.hij.ru

. UHTepHeT-u3znanue aia yuureinei «EcTecTBEHHbIE HAyKW». ~-Www.enauki.ru
. Metoauueckas razera «IlepBoe ceHTAOps». -www. I september.ru

. OOpazoBaTeabHbIN CAUT JJIsl IIKOJIBHUKOB «XuUMHUs». - www.hemi.wallst.ru
. OOpazoBaTeabHbIN CAUT ISl IKOJIBHUKOB. - www.alhimikov.net

. Onmumnuana «Ilokopu BopoObeBbI TOpBI». - www.pvg.mk.ru

. DNeKTpoHHas OMOIMOTEeKa M0 XUMHUU. - Www.chem.msu.su

. DNEKTPOHHBIN )XypHaTl « XUMHUKU U XUMHUSI». -WwWw.chemistry-chemists.com

O 00 31O DN B~ WD

4. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O
HPEIMETA

‘ Peszyromamut 00yuenusn ‘ Kpumepuu ouyenxu ‘ Dopmbt u Menoowvl ‘
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OUeHKU

I[1P6 01 - cdhopmupoBaHHOCTH
MPEJCTABICHUN: O XUMHUYECKOU
COCTAaBJISAIOIIEN
€CTECTBEHHOHAYYHOW KapTUHBI
MHUpA, POJIU XUMHUH B MO3HAHUU
SABJICHUU [IPUPOBIL, B
(GbOopMUPOBAHUN MBILIUICHUS U
KYJIbTYPBI JTUYHOCTH, ee
(GYHKIIMOHATBHOW TPaMOTHOCTH,
HEOOXOOUMOW i1 pelIeHUs
MPAKTHYECKHUX 3a1aq u
IKOJIOTHUECKH O0OOCHOBAHHOTO
OTHOIICHHUS K CBOEMY 370POBBIO
Y IPUPOJHON cpene;

[IP6 02-Bmagenue cucTeMou
XUMUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIOJIArarolme
MOHATHUS (XUMUYECKUN JIEMEHT,
aToM, DJJEKTpPOHHas 00010YKa
aTtoma, s-, p-, d-2JIEKTpOHHBIE
opbuTanu aTOMOB, WOH,
MoJIeKy1a, BaJICHTHOCTb,
ANEKTPOOTPHUIATETLHOCTD,
CTETeHb OKHUCJICHUS,
XUMHYECKasi  CBA3b,  MOIIb,
MOJISIDHAsE Macca, MOJIAPHBIN
00BeM, YIJIEPOJHBIM  CKeNerT,
GyHKIMOHATbHAS rpyIma,
paauKal, W30MEpHs, H30MEpHI,
TOMOJIOTHYECKUU pan,
TOMOJIOTH, YIJIEBOAOPO/IBL,
KHUCJIOPOJI- M a30TCOJEpIKAIUe
COETMHEHMUS, OHOJIOTHYECKH
aKTHBHBIC BeleCcTBA (YTJIEBOIBI,
KHUPBI, Oenku),  MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTaNINYecKas
pemieTka, THUMIBl XHUMHUYECKUX
peakiuit (OKHCIIMTEIILHO-
BOCCTaHOBUTEJbHBIE, 9K30-U
SHAOTEPMUYECKHE, peakiuu
HOHHOTO OOMEHa), pacTBOp,
ANEKTPOJUTHI, HEIJIEKTPOJIUTHI,
IEKTPOIUTHYECKAS
JUCCOIUAIINS,
BOCCTaHOBUTEIb,
XUMHYECKON
XUMHYECKOe
TEOpUH U
XUMHUYECKOTO

OKHCIUTEIb,
CKOpOCTh
peaxiuu,

paBHOBECHE),

3aKOHBI  (Teopus
CTPOCHUs

«OTINYHOY» -
CoJIepXKaHue
OCBOEHO

TEOpeTHYEeCcKOoe

MIPOTPaMMBbI
MMOJHOCTBIO, oe3
po0esoB, YMEHHUS
c(OpMHPOBAHBI, BCE
MIPEAYCMOTPEHHBIE TIPOrPAMMOMN
yueOHble 3aJlaHMsl BBIIOJHEHBI,

KayecTBO WX  BBINIOJHECHHUS
OILICHEHO BBICOKO.

«Xopomo» - TEOpEeTHYECKOoe
CoJlep’)KaHHE Kypca  OCBOGHO
MOJIHOCTBIO, 0€3  TPOOeIIoB,
HEKOTOpHIE YMEHHUS
chopMupOBaHBl HEJOCTATOYHO,
BCE MpelyCMOTPEHHbBIE

MPOrpaMMOi y4eOHBIC 3aTaHUs
BBITIOJTHEHBI, HEKOTOPBIE BH/IBI
3aJaHui BBITIOJTHEHBI c
omuoOKamu.
«Y10BJI€TBOPUTEJIHHOY -
TEOPETUIECKOe coJiep>KaHue
Kypca OCBOCHO YAaCTHYHO, HO
pOoOEITbI HE HOCST
CYIIECTBEHHOTO Xapakrepa,
HE0OXO0TUMBbIE yMEHHUS B
OCHOBHOM c(hOopMHUpPOBAHEI,
OOJILIITUHCTBO
MIPETyCMOTPEHHBIX MTPOTPAMMOI
oOydeHuss Y4yeOHBIX 3aJaHHM
BBITIOJTHEHO,  HEKOTOpBhIC W3
BBITIOJTHEHHBIX 3a/laHui
COJIepXKaT OIINOKH.
«HeynoB1€TBOPUTETBHOY -
TEOPETUIECKOE COJIEPIKaHUE
Kypca He OCBO€HO, YMEHUS He
c(hOpMHUPOBAHBI, BHITIOTHEHHBIC
y4eOHbIe 3a/IJaHUs COAEepPKaT
rpyObie OIMOKH.

— YCTHBIN
WHJUBUTy alIbHBIMN,
(bpoHTaTBHBII OnpOC

— IIuceMeHHas npoBepka

— TectupoBanue

— Brinonxenune
MPAKTUYECKUX 3aJaHUI

— Pa3zHOypoBHEBBIE
3a/1aHUs

IIpomexxyTouHas
arrecrauuss B ¢opMme
nudhepeHIPOBaHHOTO
3ayera
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opraHuyeckux BemniecTB A.M.
Bytneposna, Teopus
ANEKTPOIUTUYECKOMN
JTUCCOLIMAIINY, TEPUOANYECKUN
3akoH /.M. MeHneneeBa, 3aK0H
COXpaHEeHHUS MAacchl),
3aKOHOMEPHOCTH,
CUMBOJINYECKUN SI3bIK XHMHU,
(aKkTOIOTUYECKHE CBEIECHUS O
CBOICTBaxX, COCTaBe, MOMyUYCHUU
u 0e30MacHOM HCTOJIb30BaHUHI
BaXHEHIIINX HEOPTraHUYECKHX U
OpPTaHHYECKUX BEIIECTB B OBITY
U TPaKTHUYECKOHN NeATeTbHOCTH
YeJIoBeKa

[1P6 03-cdhopMupOBaHHOCTH
YMEHHH BBHISBIISATH XapaKTepHbIC
OpU3HAKM W B3aHMOCBS3b
W3YYCHHBIX MOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TOHSITHSI npu OIMHMCAaHUU
CTpOEHUSA u CBOICTB
HEOPTaHUYECKUX u
OpraHMYECKHUX BEUIECTB U HUX
MpEeBpaICHHI; BBISIBIISITH
B3alMOCBSI3b XUMHUYECKHX
3HaHUW €  TOHATUSIMH U
IpEeJICTaBICHUSIMHU JIPYyTHUX
€CTECTBEHHOHAYYHBIX
PEIMETOB;

I[1P6 04 - chopMupoBaHHOCTD
YMEHUI HCIIOJIb30BATh
HAaUMEHOBAHHUS XUMHYECKHUX
COCIMHEHUI MEXIyHapOJAHOTO
COr3a TEOPETUYECKOMN 51
MPUKIIATHON XUMUHU u
TPUBHAIILHBIC Ha3BaHUS
BaXHEHMIINX BEIIECTB (STHIICH,
aneTUNIeH, TJIHIEpPUH, (EHO,
dbopmanbaerum, YKCyCHas
KHUCJIOTA, TJIMIWH, yTapHBIA ra3,
VIJAEKUCIBIA  Ta3,  aMMHak,
raimeHas W3BeCTh, HeralieHas
U3BECTh, MUThEBas coJla U
JIPYTHX), COCTAaBISATH (POPMYIIBI

HEOPTaHUYCCKUX u
OpTraHUYCCKUX BCIICCTB,
YpaBHCHUA XHUMHUYCCKHUX

peakuuii, o0OBSICHATh UX CMBICIT;
MOATBEPKIATh XapaKTEpHbIE
XUMUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYKOUIUMU
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SKCIICPUMCHTAMU M 3allUCAMU

ypaBHEHUIA XUMHYECKHX
pEaKLHnii;

I[IP6 05- cdhopMupOBaHHOCTH
YMEHUH yCTaHABJIMBATh
NPUHAUICKHOCTh  W3yYEHHBIX
HEOPraHMYECKUX u

OpTraHUYCCKUX BCIICCTB K
OIpCaACIICHHBIM Ki1acCcaM u

rpymnmnam COCIMHCHHM,
XapaKTepU30BaTh UX COCTaB M
Ba)KHEHIIIME CBOMCTBA;

OTIPENIETISATh BUIBI XUMHYECKUX
cBs3ell (KOBaJICHTHAsl, MOHHAS,
MeTaJuIMuecKasi, BOJOpPOIHAs),

THUIIBI KPUCTANTUICCKUX
pereToK BEIIECTB;
KJIacCU(PUITUPOBATH

XUMHUYECKHE PEaKIUH;
[IP6 06-BiageHVEe OCHOBHBIMU
METOoAaMH Haquoro IIO3HAHUA

BEIIIECTB " XUMHUYECKHUX
SIBJICHUN (HabOmroieHue,
HU3MEpPEHHE, SKCTICPUMEHT,
MOJICJIUPOBAHUE);

[1P6 07-chopmMupoBaHHOCTH
YMEHUU MPOBOJUTH PACUYETHI 1O
XuMHYeckuMm  opmynam U
YpaBHEHUSIM XUMHYECKHUX
peakuuii C  HKCMHOJb30BAaHHEM
buznyecKux BEJINYUH,
XapaKTepU3YyIOUINX BElIecTBa C
KOJINYECTBEHHOU CTOPOHBIL:
Macchl, oObema (HOpMabHBIE
yCJIOBHS) Ta30B, KOJUYECTBA
BELIECTBA; UCIIOJIb30BaTh
CHUCTEMHbIE XUMUYECKHE 3HAHUS
JUIsL  TIPUHATHSL ~ pEelIeHud B

KOHKPETHBIX KU3HEHHBIX
CUTyaLUsX, CBSI3aHHBIX C
BELIECTBAMHU u ux
MPUMEHEHUEM;

I1P6 08 - chopMupoBaHHOCTD
YMEHUHI IJIAHUPOBATh u
BBITIOJIHATD XUMUYECKUN

SKCTIEpUMEHT  (TIpeBpalICHUs
OpTaHU4YCCKUX BCIICCTB npu

HarpeBaHUH, MOJTyYCHUE
O9TUJICHA )41 HN3YUYCHUC €ro
CBOMCTB, KaueCTBCHHEIC
peakuuu Ha AJIbJICTUIBI,

Kpaxmajl, YKCYCHYIO KHCIIOTY;
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neHaTypauust ~ O€IKOB TP
HarpeBaHUU, LIBETHBIC PEAKIUU
OCJIKOB; TPOBOAUTH PEAKIMH
MOHHOTO OOMEHa, OIpenemsaTh
Cpeoy  BOIHBIX  PacTBOPOB,
KaueCTBEHHBbIE  peaKkIuu  Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-
AQHUOHBI, HA KAaTHMOH aMMOHWUS;
pemarb  SKCIEPUMEHTAIbHBIE
3amayd no TeMaMm "Mertaiuiel" u
"HemeTannsl") B COOTBETCTBHU
c MpaBUJIaMU TEXHUKHU
0e30MacHOCTH Npu OOpalleHuu
C BeIECTBaMU U J1a00OPaTOPHBIM
000pyIOBaHUEM; TPEACTABISITH
pe3yJIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHUH COOTBETCTBYIOIINX
peakimii ¥ QOpMyIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHUX

pE3yIbTaToB;

I[TP6 09 - chopmMupoBaHHOCTH
YMCHUA AHAJIU3UPOBATH
XUMUYECKYIO nHpopmarmto,
[1OJIy4aeMYIO u3 pa3HBIX

HMCTOYHHUKOB (CPEJICTB MaCCOBOM
uHpopMaluu, cetb MHTEpHET U
Jpyrue);

I[IP6 10- chopMupoBaHHOCTD
YMEHUW coOmofaTh IpaBuia
IKOJIOTUYECKU
1[eJIeCO00Pa3HOro TMOBEJACHUS B
OBITY ¥ TPYJIOBOW IE€ATEITHHOCTH
B II€JIIX COXpPaHEHHs CBOEro
3I0pOBbSL U OKpYXKarolen
MPUPOJIHON Cpenibl; YUUTHIBATh
ONACHOCTh  BO3JICHCTBHS  HA
JKUBBIE OpTraHU3MBI
oTpeeIeHHBIX BEIIICCTB,
MOHMMAas. CMBICJ  TOKa3aTess
MpeaeIbHON JIOITyCTUMOU
KOHIICHTpAIUH;

IIP6 11- mis oOyuarommxcst ¢
OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3II0POBBS:
c(hopMUPOBAHHOCTH YMEHUS
IPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYMHBIX METO/Aax
MO3HAHUS BEIICCTB u
XUMHUYECKHX SIBJICHMIA;

MIP612- gua  ciuenslx |
CIa00BHIAIMNUX OO0YYArOITUXCSI:
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c(hOopMUPOBAHHOCTH YMEHUS
HCII0JIb30BATh penbedHo
TOYCUHYIO CUCTEMY
obo3nauennii JI. Bpaiins mis
3aIUCU XUMHYECKUX (POpMYI.

[IPy 01- cdhopMupoBaHHOCTH

IIPEICTABJICHMI: 0
MaTepHalbHOM €IMHCTBE MMpa,
3aKOHOMEPHOCTSIX "
MI03HaBaEMOCTHU SIBJICHUN
IPUPOJIbI; O MECTE U 3HAUEHUU
XUMUHU B cucreme
€CTECTBEHHBIX HaYK U €€ POJIH B
o0ecrnieueHUH yCTOHUUBOTO
pa3BUTHUS  4YEJIOBEYECTBA: B
peLeHnn npobiaem
3KOJOTHYECKOM,

SHEPreTUYECKON M  MHUILEBOMN
0€30MacHOCTH, B  Pa3BUTHHU
MEAMIMHBI, CO3JaHUH HOBBIX

MaTcpuraioB, HOBBIX
VICTOYHUKOB SHEPIuH, B
o0ecrieyeHn  paroHaIbHOTO
IPHPOIOIIOIH30BAHUS, B

(GbOpMUPOBAHUN MHUPOBO33PEHUS
U 00IIel KyJIbTyphl YelIoBeKa, a
TaKKe IKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOMN
cpexne;

[IPy 02- BnameHue cucremoi
XUMHYECKHX 3HAaHUH, KOTOpas
BKIIIOYAET: OCHOBOTIOJIAraloIue
NOHATHS  (JOTIONTHUTEIBHO K
CUCTEeME TMOHATHH  0a30BOTO
YPOBHSI) - H30TOITbI, OCHOBHOE H
BO30YKJIEHHOE COCTOSTHUE
aToMa, THOpUAM3AINs aTOMHBIX
opOuTanei, XuMu4eckas CBS3b,

MOJISIpHAs KOHIICHTpAIHS,
CTPYKTypHas dopmymna,
HU30Mepus (cTpykTypHas,

reomeTpuueckas  (LMC-TpaHC-
U30MEpHUs), THUIBl XUMHYECKUX

peaxkuuii (romo- u
reTeporeHHble, O0OpaTUMble WU
HEoOpaTHUMBIE), pacTBOpHI
(MCTHHHBIE, JMCTIEPCHBIE
CHCTEMBI), KPHCTAJUIOTHIPATHI,
CTENEHb JMCCOLMALUHY,
HIIEKTPOJIN3, KPEKUHT,

prudOPMUHT); TEOPHH U 3aKOHBI,
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3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE  3HAHMI,
JeKallue B OCHOBE MOHHMMAaHUs
OPUYMHHOCTH M CHUCTEMHOCTHU

XUMHWYCCKUX HBHGHI/Iﬁ,
COBPCMCHHBIC NIPCACTABIICHUS O
CTPOCHUU BCIICCTBA Ha

aTOMHOM,  MOJIEKYJIIDHOM U
HAJMOJIEKYJSIPHOM  YPOBHSX;
NpEeICTaBICHU O MeXaHUu3Max

XUMHUYECKUX peakuuid,
TEPMOIMHAMHYECKUX U
KAHETHYECKUX

3aKOHOMEPHOCTAX ux
NPOTEKaHUSA, O XHUMHYECKOM
pPaBHOBECHH, JMCTIEPCHBIX
cucreMax,  (pakromorundyeckue

CBEJICHUS O CBOMCTBAx, COCTaBe,
HNOJy4eHHH U 0e30MacHOM
UCTIOJIb30BaHUH BaKHEUTIIHX
HEOPTaHUYECKUX u
OpPraHUYECKUX BEIIECTB B OBITY
U TPaKTHUYECKON NeATeTbHOCTH
YeloBeKa; OOImUX  HAy4YHBIX
TPUHITUITAX XHUMHUYECKOTO
npou3BOACTBAa (HA  MpuUMepe
IPOM3BOJICTBA CEPHON KUCIIOTHI,
aMMHaKa, METaHoJIa,
nepepaboTku HEPTH);

[Py 03- cdopmMupoBaHHOCTH
YMEHHH BBHISBIISATH XapaKTepHbIC
NpU3HaKh ¥ B3aMMOCBS3b

W3YYCHHBIX MIOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TOHSITHS npu OINMHCAaHUU
CTpOEHUSA u CBOICTB
HEOPTaHUYECKUX u
OpraHMYECKUX BEUIECTB U HUX
MPEeBpaICHHIA; BEISIBIISITh
B3alMOCBSI3b XUMHUYECKHX
3HaHUW €  TOHATUSIMH U
MpeJICTaBICHUSIMHU JIPYyTHUX
PEeIMETOB TUTSE Oonee
OCO3HAHHOTO MOHHMaHHUS U
00BSICHEHUS CYILIHOCTHU
MaTepUaIbHOrO €IMHCTBA MUPA;
UCIIONIb30BAaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHUSA JUTSE
00BsICHEHUS U
MPOrHO3UPOBAHUS SBJICHUH,
UMEIOIITUX

€CTECTBEHHOHAYUYHYIO IIPUPOY;
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[Py 04- cdopmupoBaHHOCTH
YMEHUU HCII0JIb30BaTh
HaVMEHOBAHMS XUMHYECKUX
COEIMHEHUN MEXIyHapOIHOTO
COro3a TEOPETUYECKOMN 51
MPUKIIATHOU XUMUU u
TpUBHUAJIbHBIE Ha3BaHUs
BEILIECTB,  OTHOCSIIMUXCA K
W3YYECHHBIM KJ1accam
OpraHUYECKUX u
HEOPraHWYECKUX COCIMHEHU;
HCII0JIb30BaTh XUMUYECKYIO
CUMBOJIMKY Il COCTaBJICHUS
dbopmyn HEOPraHUYEeCKUX
BEIIECTB, MOJEKYJSPHBIX U
CTPYKTYpHBIX  (pa3BEepHYTHIX,
COKpAIICHHBIX U  CKEJIETHBIX)

bopmyn OpTraHUYECKHUX
BELIECTB; COCTaBJIATh
ypaBHEHHUS XUMHUYECKHUX
peakuuii M pacKpblBaTb HX
CYIIIHOCTb: OKHUCJIUTEIHHO-
BOCCTAHOBUTENIBHBIX  pEaKLui
MOCPEACTBOM COCTaBJICHUS

QJIGKTPOHHOTO  OallaHca 3THX
peaKuuii; peakuuii HOHHOTO
oOMeHa TyTeM COCTaBICHHS HX
MNOJIHBIX U COKpalIeHHBIX
WOHHBIX YPAaBHEHUU; peaKkIuil
TUIPOJIN3a, peakuuii
KOMIUIEKCOOOpa3oBaHus (Ha
IpUMepe TUAPOKCOKOMILIEKCOB
UHKA u AJIOMUHUSA ),
MOATBEPKIATh XapaKTEpHbIE
XUMUYECKHE CBOWCTBA BEIIECTB

COOTBETCTBYIOIIMHU
OKCIIEPUMEHTAMH U 3aIHUCSIMHU
ypaBHEHUH XMMHYECKIX
peakuuii;

[Py 05- cdopmMupoBaHHOCTH
YMEHUI KJIaccu(UIMpOBaTh
HEOpraHUYECKHUe u
OpraHMYecKrue  BellecTBa U
XMMHUYECKHUE peaKIum,
CaMOCTOSITEJIBHO BBIOMpATH
OCHOBaHHMSI W KpPUTCPHUH IS
KJIaccu(uKanuu U3y4aeMBbIX
XAMHUYECKHX 00BEKTOB;

XapakTepu30BaTb  COCTaB |
Ba)KHEHIIINE CBOMCTBA BEIECTB,
MNpUHAIEKALIX K
OMpEeNIeJICHHBIM ~ KJlaccaM |
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rpynnam COeJUHEHUH (IpOoCThie

BEIIIECTBA, OKCH/JIBI,
THIIPOKCHUIBI, COJIH;
YTIEBOIOPOBDI, MIPOCTHIE
3QUpBL,  COUPTH,  (EHOJBI,
aNbJeTU/IbI, KETOHBI,
KapOOHOBBIC KHCIIOTHI,
CJIOKHBIE 3¢upsl, KHUPHI,
YTIEBOIBI, aMUHBI,
aMHHOKHUCJIOTEHI, OCIKN);
NPUMEHSTh 3HAHUS O COCTaBE U
CBOICTBax BEIIIECTB TUTST
DKCIIEPUMEHTAIIBHOM IIPOBEPKHU
TUIOTE3 OTHOCHUTEIEHO
3aKOHOMEPHOCTEH TMPOTEKAHMS
XUMHYECKHX peakuuit u
POTHO3UPOBAHUS
BO3MO>KHOCTEHN 1754
OCYIIIECTBIICHUS;

[Py 06- cdopmMupoBaHHOCTH
YMEHUI  NOATBEPKAATh  Ha

KOHKPETHBIX npuMepax
xapakrtep 3aBUCUMOCTHU
PeaKITMOHHOU CIIOCOOHOCTH

OPraHUYECKUX COCIUHEHUU OT
KPaTHOCTH U THIA KOBaJEHTHOMN
CBS3M, B3aMMHOTO  BIUSHUS
aTOMOB U TpYII aTOMOB B
MOJIEKyJIaX; a  Takke OT
0CcOo0eHHOCTEH peanu3anuu
Pa3ITUYHBIX MEXaHH3MOB
MPOTEKAHUS PEAKIIUN;

I[Py 07- chopMupoBaHHOCTD
YMEHUI XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOECHHUE aTOMOB
(B OCHOBHOM H BO30YXJICHHOM

COCTOSTHHH ) u VIOHOB
XMMHYECKUX DJIEeMEHTOB  1-4
[IEpUOI0B Ilepuonnueckoit

cuctembl J|. . MenaeneeBa u
UX BaJCHTHBIE BO3MOXHOCTH,
ucrnosb3ys nousatus "s", "p", "d-

JIEKTPOHHbIE" opbuTtainu,
SHEPreTUYEcKue YPOBHU;
OOBSICHATD 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMWCTB

XUMUYECKUX  DJIEMEHTOB U
o0pa3yeMblX UMH COEIWHEHUI
10 MepuoAaM U rpymnrmam;

[Py 08- BnageHue CuUCTEMOM
3HAaHUK O METoJax HAy4YHOIO
NIO3HAHUsl SIBJICHUI TPUPOJIBI,
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UCTIOJB3YEMBIX B €CTECTBEHHBIX
HayKaxX ¥ YMEHUSMHU MPUMEHSTh
ITH 3HAHUS npu
JKCIIEPUMEHTATLHOM
WCCJICTIOBAaHUH BEIICCTB W JUIS
00BsICHEHUS XUMHYECKHUX
SIBIICHUH, WMEIONUX MECTO B
npupose, MIPAKTUIECKOU
NESATCIIbHOCTH 4YeJIOBEKa U B
MOBCEIHEBHOM JKU3HH;

[Py 09- cdopmupoBaHHOCTH
YMEHHH MPOBOJUTH PACUETHI 110
XUMHYECKUM  dopMyiaM |
YpaBHEHUSIM XUMHYECKUX
peakuuii C  HKCMHOJb30BAHHEM
dbuznyecKux BETUYHMH (Macchl,
o0beMa  Ta30B, KOJIHMYCCTBA
BEIIIECTBA), XapPaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOU
CTOPOHBI: pacydeTsl o
HAXOXKJIECHUIO XUMHYECKON
(dbopMyIibl BEIECTBA; PacCUEThl
Macchl (0ObeMa, KOJIHMYECTBA
BEIIECTBA) MPOJYKTa PpPEaKIUH,
€CIIM  OJAHO U3  HCXOJTHBIX
BEIIECTB JIaHO B BHJIE pacTBopa
C  ONpPEACICHHOM  MacCOBOU
JI0JIel paCTBOPEHHOTO BEIIECTBA
WM JaHO B U30BITKE (MMeeT
IPUMECH); pacueTbl MacCOBOM
Wi O0BEMHOW JIOJIHM, BBIXOJA
NpOAYKTa pEeaKIMH; pacyeThl
terioBoro 3¢ddekra peakuuii,
00BEMHBIX OTHOILIEHUH Ira30B;
I[Py 10- chopmMupoBaHHOCTD

YMEHUI MPOTHO3UPOBATH,
aHaJII/I3I/Ip0BaTB U OLCHUBATH C
TTO3HITAHN 9KOJIOTHYECKON
0e30ImacHOCTH IOCIICCTBUS
OBITOBOH W TIPOU3BOACTBEHHOM
JCATCIIBHOCTHU YCJIOBCKaA,
CBSI3aHHOM ¢  TepepaboTKOM
BCIICCTB; HCII0Ib30BaTh

MOJTyYEHHBIE 3HaHUSA  JUIA
NPUHATHS TPAMOTHBIX PEIICHUN
npo0iaem B CUTYyaITUsX,
CBSI3aHHBIX C XMMHUEH;

[Py 11- cdopmMupoBaHHOCTH

YMEHUU CaMOCTOSATENBHO
IUIAaHUPOBATh W NPOBOAUTH
XUMHUYECKHI 3KCIIEPUMEHT
(monmyuenue u W3y4YCHHE
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CBOMCTB HEOPraHMYECKUX U

OpTraHU4YCCKUX BCIICCTB,
Ka4C€CTBCHHBIC pCakunu
YIJIIEBOAOPOAOB Ppa3IMIHBIX
KJIaCCOB u
KHCJIOPOACOACPIKAIIINX

OpTraHUYCCKUX BCIICCTB,

pCIICHUC HSKCIICPUMCHTAJIbHBIX
3aaad o paciio3HaBaHHIO

HEOPraHUYECKUX u
OpraHMYECKUX  BEIIECTB) C
co0II0IeHuEM NpaBUII

Oe3omacHoro  obOpamieHust ¢
BEIIECTBAMH M J1a0OpPaTOPHBIM
000pyI0BaHUEM,
(bopMynHMpoBaTh LeNu
UCCIICIOBaHMS, IPEIOCTaBIAThH
B pa3IuuHOM dbopme
pe3yIbTaThl HKCIIEPUMEHTA,
aHAJIU3UPOBaTh U OLEHUBATH UX
JIOCTOBEPHOCTD;

[Py 12- cdopmMupoBaHHOCTH
YMEHHUH OCYILIECTBIATD
LeJIeHANpaBIEHHbIN MIOUCK
XUMHAYeCKOH uH(popManuu B
pa3IUYHbIX HUCTOYHHUKAX
(HayuyHass W y4eOHO-Hay4Has
JUTEpATypa, CpecTBa
MaccoBoi HMH(OpMaIuM, CeTh
WNuTtepuer " JIpyrue),
KPUTUYECKH aHaJTU3UpPOBATh
XUMHYECKYIO nHpopmarmto,
nepepadaTbIBaTh ee "
UCIIOJIb30BaTh B COOTBETCTBUH C
IIOCTaBJIEHHOU y4eOHOI
3ajaveit;

[Ipy13 -chopmupoBaHHOCTD
YMEHHMI OCO3HaBaTh OIMACHOCTh

BO3JCUCTBUSI Ha JKHUBBIC
OpTraHU3MBbl OnpeaeIeHHBIX
BCIISCTB, IIOHMMAas  CMBICI
IIOKa3aTeis npeaeabHON
JIOMYCTUMOW KOHLIEHTpAaluu, M
MOSICHSITh Ha puMepax
CHoco0bl  YMEHBUICHHUS u

IIPEIOTBPALICHUSI UX BPEIHOTO
BO3JICUCTBUSL  HAa  OpraHU3M
YeJI0BEKa

5. AJAIITAIIUSI PABOYEHN TPOT'PAMMBI IIPU OBYUEHUWH JIUII C
OI'PAHUYEHHBIMH BO3ZMOXHOCTAMMU 3/10POBbA
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Apnanramuss  paboueid  mporpammbl  auciuiidHel  OVYIIm.12  Xwumwus
MPOBOAMTCS TMPU pealu3allid QJIalTUBHOW 0O0pa3oBaTeIBbHON IPOTpaMMBbI -
MporpaMMbl TIOATOTOBKH CHELHMAIMCTOB CPEIHEr0 3BE€HA M0 CIEIUaJIbHOCTH
31.02.06 Cromarosnorus mnpoduIaKTUYecKass B 1EIIX OOecreyeHus: IpaBa
WHBAJUJIOB M JIMIl C OrPaHUYCHHBIMHA BO3MOXXHOCTSMH 370POBbS Ha MOJyYCHHE
npo¢eCCHOHAILHOTO 00pa30BaHUs, CO3JaHUs HEOOXOAUMBIX IS TIOJYYEHUS
cpeaHero mpodeccuoHaIbHOrO0 00pa30BaHUs YCJIOBUH, a Takke OOecreyueHus
JOCTHKEHUS OO0ydYarolMMUCS MHBAJIWIAMH ¢ JIMIIAMH C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 3/I0POBBS pPe3yJIbTaTOB (POPMUPOBAHUS MPAKTUYECKOTO OTIBITA.

Obopyodosanue kabunema 05 00YUAOWUXCS C PASTUYHBIMU BUOAMU O2PAHUYEHUS
300p08bs

OchHanienne KaOMHETa JOJDKHO OTBEYaThb OCOOBIM  00pa30BATEIbHBIM
NOTpEeOHOCTSIM ~ OOy4YaloImMMUXCsS WHBATUAOB H  JHUI C  OTPAaHUYCHHBIMH
BO3MOXHOCTSIMU 3710pOBbsi. KaOMHETHI JOMKHBI OBITh OCHAIIEHBI 000PYI0BaHUEM
U y4eOHBIMU MECTaMH C TEXHUYECKUMHU CPEJICTBAMU OOYUECHHUsI JUIsl O0YyHaArOITXCSI
C Pa3IUYHBIMU BUJIAMHU OTPAHUYEHUN 3J0POBbSI.

KaGunet, B KOTOpOM 00ydYaroTcs JMlia ¢ HapyLIEHUEM CIIyXa, JOJKEH ObITh
0o00py/OBaH  paJMOKIIACCOM, KOMIBIOTEPHOW  TEXHUKOW, ayJAHMOTEXHHUKOMH,
BHJICOTEXHUKOM, JNEKTPOHHOU TOCKON, MYJbTUMEIUIHON CUCTEMOM.

Jns  cnaboBuasmmx oOydyarolmuxcsi B KaOWHETe MpeaycMaTpHUBarOTCA
OPOCMOTP YAAJNEHHBIX OOBEKTOB MPU MOMOIIM BUIACOYBEIUYUTENECH IS
yJalleHHOro npocMotpa. Mcrnonb3oBanne bpalieBCKOM KOMIBIOTEPHOM TEXHUKH,
ANEKTPOHHBIX JIyN, TMPOTpaMM HEBH3YaJbHOTO JOCTyna K uHMOpMaImu,
TEXHUYECKUX CPEACTB MpUeMa-liepeaaun ydeOHoW WH(OpManuu B JITOCTYITHBIX
dbopmax.

Jns  oOywarolmuxcsi C HapylIeHHMEM ONOPHO-IBUIaTEIbHOTO ammnapara
KaOMHET JOJKEeH ObITh 000PY/IOBaH MEPEABMIKHBIMU PETYIUPYEMbIMHU MApTaMU C
HMCTOYHUKOM MHUTAHUS.

BrllieykazaHHO€ OCHAllEeHUE YCTaHABIMBAETCS B KaOWHETE MpU HAIUYUU
oOyyJaromuxcsi Mo aJanTHUPOBAHHOM 00pa3oBaTeNbHOM MporpaMMmMe € YYETOM
UMEIOIIET0Cs TUITA HAPYIIEHUH 3/I0POBBS y 00yUaroIerocs.

HUnpopmayuonnoe u memoouueckoe obecneuerue 00y4arouuxcs

Joctyn k nHGOPMAIIMOHHBIM U OUOIHOrpaduuecKuM pecypcaM, yKa3aHHbIM
B 1.3.2 paboueil mnporpamMmbl, [OJDKEH OBbITh TMpeACTaBIeH B (opmax,
aJanTHUPOBAHHBIX K OTPAaHUYECHUSIM 370pPOBbs OOYYAIOMIMXCS WHBAIUIOB U JIUIL C
OTrpaHUYECHHBIMU BO3MOKHOCTSIMU 3/10POBbSI:

Jlnig aui ¢ HapyIIeHUsIMU 3peHusi (He MeHee IByX BUJIOB):
- B IIEYaTHOM opMe YBETMUECHHBIM MIPHPTOM;
- B (popMe AJIEeKTPOHHOTO JOKYMEHTA;
- B ¢opme aynaunodaiina;
- B Ie4aTHOM opMe Ha si3bike bpaitns.

JIns nur ¢ HapyIIEeHUsIMU CIIyXa:
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- B IeYaTHOU Gopme;

- B ()OpME IIIEKTPOHHOTO JOKYMEHTA.
JInst a1 ¢ HapyUICHUSIMU OTIOPHO-IIBUTATEIBHOTO amnmaparta (He MEHee JBYX
BHJIOB):

- B TIeYaTHOU (opwme;

- B ()OpME IEKTPOHHOTO JJOKYMEHTA;

- B (hopme aynuodaiina.

Jis  nMil ¢ HEPBHO-TIICUXMYECKUMH  HApYIICHUSMHU  (pacCTpPOWCTBO

ayTUYECKOTO CIIEKTPa, HApYIICHUE ICUXUICCKOTO PA3BUTHSA):

- HUCTOJB30BaHUE TEKCTA C WILTIOCTPAIHSIMH,

- MYJbTUMEIUIHBIC MaTCPHAIIBI.

Bo Bpemst caMOCTOATENbHON MOATOTOBKH 00yYaronecs NHBATUABI U JINIA C
OTPaHUYEHHBIMUA BO3MOKHOCTSIMU 3[J0OPOBBS JOJKHBI OBITH 00ECIICUEHBI TOCTYIIOM
K cetn MHTEpHET.

Dopmbl U MemoObl KOHMPOS U OYEHKU pe3yIbmamos 00y4eHus

@DopMBI 1 METOJBI KOHTPOJISI IPOBOJISITCSI C YYETOM OTPAaHUYEHUS 310POBbBS
oOyuaroruxcs. L{enpio TeKyIero KOHTPOs SBISETCS CBOEBPEMEHHOE BBISBICHHE
3aTpyAHEHUN W OTCTaBaHMs, O0YYaIOIIErocss ¢ OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU
3JI0POBbSI M1 BHECEHUE KOPPEKTUBOB B YUEOHYIO JEATEIHHOCTD.

dopmMa TPOMEKYTOYHOM  arTecTallud yCTaHABIMBAETCA C  y4eTOM
WHINBUYATBHBIX TICUXO(PU3NYECKUX OCOOCHHOCTEH O0Yy4aloIUXCcs WHBAIHIOB U
JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 37I0pPOBbs (YCTHO, TMCBMEHHO Ha Oymare,
MUCBMEHHO Ha KOMIIBIOTEpE, B (POpME TECTUPOBAHUS U T.I1.).

[Ipy  mpoBeaeHMH  NPOMEKYTOUHOW  arTecTaluu  OOydYaromemycs
MIPEIOCTABIISACTCS BPEMsl Ha MOJATOTOBKY K OTBETY, YBEIMYEHHOE HE OoJiee 4yeM B
TPU pasza, YCTAHOBJICHHOTO JJis TOATOTOBKA K OTBETy OOydYaronmumcs, He
MMEIOIINM OTPAaHUYEHUN B COCTOSTHUH 37]0POBBI.
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