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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

cootBeTcTBUU ¢ PI'OC CIIO no cneunansHoctu 33.02.01 dapmanus.

1.2. leap 1 NIaHUpPYeMBbIe Pe3yJIbTATHI OCBOCHUSA IpeaMera:

[Ipn wm3yueHun yyeOHOro mpenMera «XUMHs» Ha YIrIyOJEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7laueil MepBOCTENIEHHON 3HAYUMOCTHU SIBJsiETCS (OPMHUPOBAHKE OCHOB
HAyKW XUMHUU Kak o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHhI. Pemenue
3TOM 3aJaud Ha YriayOJIEHHOM YpOBHE M3yu€HHUS NpeaMeTa Mperojaraer
peanu3anuio TaKux LeseH, Kak:

dbopMupoBaHUE TTPEICTABICHUIA:

O MATEpUAIIBHOM E€IWHCTBE MHpPA, 3aKOHOMEPHOCTSIX M IIO3HABAEMOCTHU
SIBJICHUW IIPUPOJIBI, O MECTE XMMHM B CUCTEME €CTECTBEHHBIX HAYK M €€ BEAyIleH
posiu B 00ECIIEYEHUN YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUH MPOOIEM
9KOJOTMYECKOM, SHEPreTMYEeCKOW U MHILEBOW O0e30IacHOCTH, B Pa3BUTUHU
MEJMLIMHBI, CO3JaHUM HOBBIX MAaTEpPUAJIOB, HOBBIX HCTOYHUKOB DSHEPIUH, B
o0ecreyeHnn  palMoOHAIIBHOIO  MPUPOJONOIL30BAHMS, B  (POPMHUPOBAHUU
MHUPOBO33pEHUs M OO0mIell KyJbTYphl YENOBEKa, a TaKXke OKOJOTUYECKU
000CHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBbIO M PUPOTHOM CPEJIE;

OCBOEHHE CHCTEMBbI 3HAaHMH, JIEKAIIUX B OCHOBE XHMHUYECKOU
COCTaBJISIIOLIEH  €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (yHIaMEHTaJIbHbIX
MOHATUM, 3aKOHOB M TE€OPUU XHWMHUHU, COBPEMEHHBIX IPEICTABICHUN O CTPOCHUHU
BEIlECTBA HA  pa3sHbIX yPOBHAX — ATOMHOM, HOHHO-MOJIEKYJIIPHOM,
HaJIMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX M KMHETUYECKUX 3aKOHOMEPHOCTSX
IIPOTEKAaHMUSI XHMHUYECKHX pPEaKIHi, O XMMHUYECKOM DPAaBHOBECUH, PACTBOPAX U
JUCTIEPCHBIX CHUCTeMaX, 00 O0OImuX HAy4YHBIX MPUHIUIAX XUMHYECKOTrO
IIPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAaHHOCTH CHUCTEMHBIX XMMHUYECKUX 3HAHUU JJI1 OOBSICHEHUS KIIFOUEBBIX
uaeil u npobieM COBPEMEHHOM XUMHUH, JUisi OOBACHEHHS W MPOTHO3MPOBAHUSA
ABJICHUM, HUMEIOIIMX €CTECTBEHHO-HAYUYHYIO IPUPOAY; TPAMOTHOIO pELICHUS
npo0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHNUS, aHAJIN3a U OLIEHKU C TO3ULIUN
HKOJIOTHYECKON 0€30MacHOCTH TOCHEACTBUNA OBITOBOM M MPOU3BOJICTBEHHOU
NEATEIBHOCTH  YEJIOBEKA, CBSA3aHHOM C  XMMHYECKUM  IIPOM3BOJCTBOM,
UCIIOJIb30BaHUEM U NepepadOTKOMN BEIIECTB;

yriayOiieHne IpeCTaBICHU O HayYHbIX METOJaxX MO3HaHUs, HEOOXOIUMBIX
Ui TIPHOOpPETEeHUs] YMEHUW OpPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHUS
XUMHAYECKUX SBJIICHUM, HUMEIOIIUX MECTO B MNPHUPOAE, B IPAKTUYECKOU

JICSITEIbHOCTH 1 IOBCEIHEBHOM KU3HU.
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B pamkax nporpammel gucuuiuinHbel OVYIIn.12 Xumus oOydarommmucs
OCBauBAIOTCSl JIMYHOCTHBIE, METANPEIMETHbIE W TPEIMETHbIE pe3yJbTaThl B
coorBercTBUM ¢ TpeboBanusimu DI'OC cpennero obOuiero o0pa3oBaHUS:
mnuHoctHeie (JIP), meranpeamernsie (MP), nmpenmerHble yriyOJI€HHOTO ypOBHS

(IIPy).

Konanl
pe3yJabTaToB

I[Inanupyemble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa
BKJIKYAIOT:

JInunoctHbie pe3yabTaTsbl (JIP)

JIP 01

rpakJIaHCKOe BOCIIUTaAHHeE:

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

- ¢(hOpMUPOBAHHOCTH MPEJACTABICHHUS O COLMAIbHBIX HOPMAax M MpaBUiIax
MEXJINYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOM IEATEIBHOCTH IIPU CO3AAHHUU
y4eOHBIX TPOEKTOB, PEHICHWH Y4YeOHBIX W TIO3HABATEIBHBIX 3314,
BBITNIOJTHEHUHM XUMHYECKHUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH NMOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMeHTbl JpyruxX TMpH aHalu3e pa3IMYHbIX BHUJOB  y4yeOHOM
JIESITENIbHOCTH;

JIP 02

NaTPHUOTHYECKOE BOCTIUTAHHUE:

- C(l)OpMI/IpOBaHHOCTI) OCHHOCTHOI'0O OTHOLICHUSA K HMCTOPUYCCKOMY M
HAyYHOMY HACJICJIMIO OTEYECTBEHHOW XUMUW;

- c(hopMHpPOBAaHHOCTh YBaXKEHHUS K TMPOIECCY TBOpPYECTBA B 00JIACTH
TEOPHUH W TPAKTUYECKOTO TPUMCHEHHUS XHMHUH, OCO3HAHHUS TOTO, YTO
JOCTHXKCHUS HAayKH €CTh pe3yabTat JJIUTCIIbHBIX Ha6J'IIOI[€HI/II\/JI,
KPOTIOTIIUBBIX SKCIIEPHUMEHTAILHBIX IIOUCKOB, MMOCTOSIHHOTO TPYJa YYEHBIX
" IPAKTUKOB;

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

JIP 03

AYXOBHO-HPABCTBCHHOC BOCIIMTAHHE:

- C(i)OpMI/IpOBaHHOCTB HPaBCTBCHHOT'O CO3HAHUA, STUYCCKOTI'O ITOBECACHU A,

- CIOCOOHOCTh OLCHUBAThb CUTyalWH, CBA3aHHBIC C XUMHYCCKUMU
SABJICHUAMH, W IMPUHHUMATb OCO3HAHHBIC PCHICHUS, OPUCHTHUPYSACH HaA
MOPAJIbHO-HPABCTBCHHBIC HOPMbI U [ICHHOCTH,

- TOTOBHOCTh OIICHUBATh CBOE MOBEJCHUE U IMOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C
MO3HIIHI HPAaBCTBCHHLIX W IMPABOBBIX HOPM MW OCO3HAHHC MOCJICICTBUI
OTUX IMOCTYIIKOB;

JIP 04

(opMupoBaHHe KYJbTYPHI 310POBbSI;

- chopMHpOBAaHHOCTH NMOHUMAHUS IIEHHOCTEH 3J0pPOBOrO U 0€30MacHOrO
oOpaza KM3HHM, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHS K
coOCTBEHHOMY (DPM3UUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

- chOpMHPOBAHHOCTh COOJIIOACHUS TIpaBUi Oe30macHOro oOpamieHus: ¢
BEIIIECTBAMH B OBITY, IOBCEAHEBHOW KU3HU U B TPYIOBOM JESATENbHOCTH;

- C(l)OpMI/IpOBaHHOCTI) IIOHUMAaHUs LIEHHOCTHU HpaBI/IJ'I I/IHI[I/IBI/IIlyaJ'IBHOFO n
KOJUIGKTUBHOTO O€30MAaCHOTO TOBEICHUS B CHUTYyalUsX, YTPOXKAIOIIMX
3J0POBBIO U JKU3HU JIFOJIEH;
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- c(OPMHPOBAHHOCTh OCO3HAHMsI MOCIEIACTBUHA M HENPUATHS BPEIHBIX
MpUBBIYEK (YITOTPEOICHHUS AJIKOT OIS, HAPKOTUKOB, KypEHHS);

JIP 05

TPYA0BO€ BOCIIUTAHHE:
- chOPMUPOBAHHOCTh KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-
WCCIIeIOBATENIbCKON JESTEIIbHOCTH, OOIECTBEHHO MOJE3HOM, TBOPUECKON
Y IPYTUX BUJIAX JICATEIHHOCTH;

- cOpMHUPOBAHHOCTh YCTAHOBKM Ha AaKTHUBHOE Yy4YacTHE B pEIICHUU
MPAKTUYECKUX 3a7ad COIHAIBHOW HANpaBIEHHOCTH (B paMKax CBOETO
KJ1acca, IIKOJIbI);

- cOpMUPOBAHHOCTHh MHTEpECA K MPAKTUICCKOMY H3YUYeHHIO Tpodeccuit
pPa3IUYHOTO POJa, B TOM YHKCJIE Ha OCHOBE MPHUMEHEHHUS MPEAMETHBIX
3HAHWH 110 XUMHU,

- cOpMHUPOBAHHOCTh YBAXXEHHS K TPYyHy, JIOJIIM TpyAa U pe3ylibTaTaM
TPYAOBOM AEATEIBbHOCTH;

- TOTOBHOCTh K OCO3HAHHOMY BBIOOPY HWHAMBHAYAJIbHONH TPaeKTOPUU
oOpa3oBanus, Oyaymieir mpodeccnn W peanu3alid  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XMMHWH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

JIP 06

IKO0JIOTMYeCKOe BOCTIHTAHME:
- cOPMHUPOBAHHOCTH DSKOJOTHYECKH IIeJIECOOOPA3HOTO OTHOIICHUS K
MPUPOJIC, KaK UCTOYHHUKY CYIIIECTBOBAHUS )KU3HH Ha 3EMIIC;

- ¢(hOpMHUPOBAHHOCTH MOHUMAHUS TJI00ATBHOTO XapaKTepa FKOJIOTHUECKUX
po0JIeM, BIMSHUS SKOHOMUYECKHUX MPOIECCOB HA COCTOSHUE TIPUPOIHOM
Y COUHMAIBHOU CPEIbL;

- cOPMHPOBAHHOCTh OCO3HAHHSI HEOOXOTUMOCTH  HCIIOJIb30BAHMUSI
JTOCTIOKEHHM ~ XMMHH  JIUIL  PEIICHUS  BOMPOCOB  PAIMOHAIBHOTO

MIPUPOIONOIB30BAHUS;
- ¢(hOpMUPOBAHHOCTH AKTUBHOTO HENPUATHS IEHCTBHIA, TPUHOCSIINX BPE
OKpYy XKarouieu IPUPOIHOMN cpere, YMEHUSA IIPOrHO3UPOBATH

HEOJIAronpusTHBIE DKOJIOTHYECKHE TOCICACTBUS  MPEANPUHHUMAEMBIX
JICUCTBUI U NIPEIOTBPAILATD HX;

- c(pOpMHUPOBAHHOCTh HAJTMYUS PA3BUTOTO DKOJIOTHUYECKOTO MBIIIJICHUS,
SKOJIOTUYECKOW  KYJIbTYpbl, ONBITA JEATEIIBHOCTU  SKOJOTUYECKOU
HANpaBJIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJILHOM,
KOMMYHHUKATUBHOM U COIMANBHOM MPaKTUKE, CHOCOOHOCTH M YMEHHS
AKTUBHO MPOTHUBOCTOSITH UACOJOTHU XeMohooun;

JIP 07

LHEHHOCTH HAYYHOI0 MO3HAHUS:
- copMHUPOBAaHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOHN NMPaKTHKHY;

- cOpMHPOBAaHHOCTh TIOHUMAHHSA CHEHUPUKH XUMHUH KaKk HayKH,
oco3HaHMAd €€ poiau B (OPMHUPOBAHUU PALUOHAIBHOTO HAYyYHOI'O
MBILUIEHUS], CO3JaHUH 1IEIOCTHOTO MPEICTaBICHHS 00 OKPYXKaloIeM MHUpe
KaKk O €IMHCTBE MPUPOABI M 4YEJIOBEKAa, B TO3HAHMH NPHUPOIHBIX
3aKOHOMEPHOCTEl W pelIeHHHu MpoOJeM COXPAHEHUS MPUPOTHOTO
paBHOBECHS;

- cOPMUPOBAHHOCTh YOCIKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUU IS
COBPEMEHHOM LMBWIN3ALMU: B €€ TYMaHUCTHUYECKON HANpaBIECHHOCTU U
BaYXHOW POJIM B CO3/IaHUU HOBOMW 0a3bl MaTepHalIbHOM KyJIbTYpbl, pEIICHUN
r7100abHBIX IPOOJIEM yCTOMUMBOTO pa3BUTHs YEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOW M SKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTHUU
MEIUIUHBI, O0ECIEYEHUN YCIOBMH YCHEUIHOIO TpyJAa U 3KOJIOTHYECKU
KOM(DOPTHOM KU3HU KaXKIO0Tr0 WieHa O0IIeCTBa;
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- c(hOpMUPOBAHHOCTh €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH: TIOHUMAHUS
CYIIHOCTH MCTOHOB IMO3HAHHA, UCIIOJB3YCMbIX B CCTCCTBCHHBIX HAYKaX,
CIIOCOOHOCTH HWCHOJB30BAaTh TONy4YaeMble 3HAHWS Ui aHajuu3a u
OOBSICHEHUS SBJICHHM OKPY’KAIOLIETO MHpAa M TMPOUCXOISAIIUX B HEM
U3MEHCHHWH, YMEHHUsS JellaTh OOOCHOBAaHHBIC 3aKJIIOUCHHsS HAa OCHOBE
HAayYHBIX (baKTOB U  HMCIOIUXCA HOAaHHBIX C ICJIbIO IMOJYUYCHUA
JIOCTOBEPHBIX BHIBOJIOB;

- c(hOpMHUPOBAHHOCTh CIOCOOHOCTH CaMOCTOSITENIBHO —HCIIOJIb30BaTh
XUMHWYECKHE 3HAHWS IS pEIIeHUs MpoOJeM B pPEaNbHBIX JKU3HEHHBIX
CUTyalUsIX;

- c(hOpMHUPOBAHHOCTh HWHTEpPECa K TIO3HAHUIO M HCCIEI0BATEIBCKON
JACATCIIbHOCTH,

- copMHPOBAaHHOCTH TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY
00pa30BaHUIO M €aMOOOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX
3HAHWH M0 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMU ITIOTPEOHOCTSIMU;

- copmupoBaHHOCT, MHTEpPECa K OCOOCHHOCTSIM TpyJa B Pa3IUYHBIX
chepax npodheccCHOHATBLHOM NESITEIIBHOCTH.

MeTtanpeamerHbie pe3yabTaThbl (MP)

MP 1

OBjaieHHe  YHMBEPCAJBHBIMM  Y4eOHBIMM  TNO3HABATEIbHBIMHU
NeHCTBUSAIMU:

MP 1.1

0a30BbIE JIOTHYECKHE IeliCTBHA:

- CaMOCTOSATENbHO (OPMYIHUPOBaTh W AKTYaJIM3UPOBATH MPOOIIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

- ONpENeNATh UEIU NCITEIbHOCTH, 3aJaBasi MapameTpbl U KPUTEPUU HX
JOCTH>KEHHS, COOTHOCUTh PE3YyJIbTATHl JIEATEIbHOCTU C MOCTABICHHBIMU
MEeIISIMHU,

- UCTIOJIb30BaTh MPU OCBOCHUU 3HAHUI MPUEMBI JTOTUYECKOTO MBIIICHUS —
BBIJICNIATh XAPAKTEPHbIE TNPU3HAKA TMOHATHM M YCTaHABIMUBAaTh UX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHS ISl O0OBSICHEHUS
OTJICTBHBIX (DAKTOB U SIBJICHHIA,

- BBIOMpATh OCHOBaHHUS M KPUTEPUU MIJIA KIACCH(PUKAIUU BEIIECTB U
XUMHYECKUX PEAKIIU;

- YCTaHaBIIMBATh MPUYMHHO-CIEIACTBEHHBIE CBSI3HM MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

- CTPOUTH JIOTHUECKHE pacCyXaAeHus (MHAYKTUBHBIC, NEAYKTUBHBIE, IO
aQHAJIOTWHU),  BBIIBISATH  3aKOHOMEPHOCTH W TPOTUBOpPEYHS B
paccMaTpuBaeMbIX SBICHUSX, (HOPMYIHPOBATH BHIBOABI M 3aKIIOYCHHUS,

- TNPUMEHATH B MPOLECCE IMO3HAHUS, HCIOJIb3yEMbIE B XUMHH
CUMBOIIMYECKUE (3HAKOBBIE) MOJENH, MPeoOpa3oBhIBATh MOJIEIbHbBIE
MPEACTaBICHUSI — XUMHUYECKUM 3HAK (CHMBOJI) JJIEMEHTA, XUMHUYECKas
(dbopMyna, ypaBHEHHE XHMHUYECKOM pEaKlMu — MPH PEHICHUU y4eOHBIX
MO3HABATEJIbHBIX M MPAKTUYECKUX 3aJa4, MPUMEHATh Ha3BaAHHBIE
MOJIETIbHBIE TIPEJCTABICHUS JJISI BBISIBICHHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLIUN.

MP 1.2

0a30Bble Hcciel0BaTe/bCKHeE 1eHCTBUA:

- BIAJAETh OCHOBAaMH METOJOB HAy4YHOrO0 TIO3HAHMUS BEIIECTB U
XUMHYECKHUX PEaKIIHii;

- (QopMmymupoBaTh IENTM W 3aJa4M  HCCIICJOBAaHUS, WCIIOJIB30BAThH
MOCTABIIEHHBIE W CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOIPOCH B
KauecTBE WMHCTPYMCHTa T[IO3HAHWS W OCHOBBI [UIS  (hopMHpOBaHUS
TUIOTE3bI 10 MPOBEPKE MPABUILHOCTH BbICKA3bIBAEMBIX CYKICHU;

- BJAQJCTh HABBIKAMHM CAMOCTOSTEIBHOTO TUJIAHUPOBAHUS W TPOBEACHUS
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YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUSI HaOII0IaTh 3a
XOJOM IIpOLECCa, CAMOCTOSITEIbHO IIPOrHO3UPOBATh €ro pe3yJIbTar,
dbopmynupoBaTh 00OOIIEHUS W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pe3yJIbTaTOB MCCIEJOBAaHUS, COCTABIATh OOOCHOBAaHHBIM OTUET O
MpoJIeTIaHHOM padoTe;

- NpHOOpeTaTh OMBIT YYCHUUYECKOM HCCIeN0OBATEIbCKOW U MPOEKTHOM
NEeSTeNIbHOCTH,  NPOSBISATH  CIOCOOHOCTH W TOTOBHOCTh K
CaMOCTOSITEIHOMY TIOMCKY METOJIOB PpeIICHUS NPAaKTUYECKUX 3a/ad,
MIPUMEHEHUIO Pa3JIMYHbIX METOJIOB O3HAHMUSL.

MP 1.3

padora ¢ uHpopmanueii:

- OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHGOpManuu (Hay4dHO-
MOMyJsIpHAs ~ JUTEepaTypa XUMHUYECKOTO COJACpIKAHMsS, CIPaBOYHBIC
nocobust, pecypcsl IHTEpHETA), aHATM3UPOBATh HH(OPMAITUIO PA3ITMIHBIX
BHUJIOB U (DOpM TpECTaBIICHNUS, KPUTUIECKH OLIEHUBAThH €€ IOCTOBEPHOCTh
U HEMPOTHUBOPEUUBOCTH;

- (hopMyIHPOBATH 3aMPOCHI U MIPUMEHSITH PA3IUYHBIC METOIBI IIPU MTOUCKE
u otbope mHbOpMAIUU, HEOOXOTUMOM 711 BBITIOJTHEHUSI YUEOHBIX 3aad
ONPEAEIEHHOTO THUIIA;

- npuoOpeTaTh OTIBIT HCITOJIH30BaHUS nH(pOpMaITMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUN U PA3TUIHBIX TOMCKOBBIX CHCTEM;

- CaMOCTOSITENIbHO BHIOMpaTh ONTHUMAJbHYIO (opMy mpeacTaBiIeHUs
uHpopManuu (CXeMbl, TpaduKH, AUarpamMMmbl, TaOJHILbI, PUCYHKH U
Apyrue);

- WCTOJB30BaTh HAY4YHBIA SI3BIK B KayeCTBE CpeACTBA Ipu padoTe C
XUMUYECKON MHPOPMAIEH: TPUMEHATh MEXIPEIMETHBIE ((PU3HMUECKUE U
MaTeMaTU4YeCKue) 3HAKW W CUMBOJBL, (opMyibel, abOpeBHATYpHI,
HOMEHKJIATYpY;

- WCIOJIb30BaTh M MPeoOpa3OBBIBATH 3HAKOBO-CHMBOJIHYECKHE CpPEICTBA
HarJIsTHOCTH.

MP 2

OgBJjajaenue YHUBEPCAJTbHBIMU KOMMYHUKATHUBHBIMH JeHCTBUSAMMU:

MP 2.1

o0ImeHue:

- 3a/1aBaTh BOMIPOCHI IO CYIIECTBY OOCYXITaeMOW TEMBI B XOJE JaMajora
W/WIM  JUCKYCCHM, BBICKa3blBaTh  HJEH, (DOpPMYyJIMpPOBaTH  CBOM
Hpe)IJ'IO}KCHI/ISI OTHOCHUTECJIBbHO BBITTIOJIHCHUSA HpCI[J'IO)KeHHOI\/'I 3ada4du,

MP 2.2

COBMeCTHAasl 1eATeJIbHOCTD:

- BBICTyHaTh ~ C  Mpe3eHTaluedl  pe3ysbTaTOB  I03HABATEIbHOMN
NeSITeIbHOCTH, TOJYYEHHBIX CaMOCTOATENBHO WJIM COBMECTHO CO
CBEPCTHUKAMHM  TpPU  BBIIOJHEHUM  XHMHUYECKOTO  HIKCIEPHUMEHTA,
MIPAKTUYECKON pabOThI MO MCCIETO0BAaHUIO CBOWCTB M3Y4aE€MbIX BEIIECTB,
peanuzanMu  yuyeOHOro mpoekra, M (HOopMynaHpoBaTh BBIBOABI IO
pe3yJsibTaTaM NMPOBEAEHHBIX MCCIEIOBAHUMN MMyTEM COIJIACOBAHUS MO3ULIUN
B X0JI€ 00CY KIeHHsI U 0OMEHa MHEHUSIMHU.

MP 3

OBJjajaeHue YHUBEPCAJIBbHBIMHA PEryJAsiTUBHBIMU JEeHCTBUSAMHU:

MP 3.1

CaMOOpPraHM3alMs:

- CaMOCTOSITENIHO IJIAHUPOBATh U OCYLIECTBJIATH CBOIO MO3HABATEIbHYIO
JeSITENIbHOCTD, ONpeesist €€ Leau U 3a/1ayd, KOHTPOJIUPOBATh U M0 Mepe
HE0O0XO0IMMOCTH KOPPEKTHPOBATH IpeJlaraeéMblil allrOpUTM JeHcTBUI Npu
BBIMIOJTHEHUH Y4YEOHBIX M MCCIIEA0BAaTENbCKUX 3a/a4, BbIOMpaTh Hauboisee
3¢ GeKTUBHBIN cIOCO0 UX PEIIeHUs ¢ yU4ETOM IMOJyUeHHs] HOBBIX 3HAHUH O
BELIECTBaX U XUMUYECKUX PEAKLUAX;

MP 3.2

CAMOKOHTPOJb:




- OCYLICCTBJIATH CaMOKOHTPOJIb CBOCH JCATCIIBHOCTH Ha OCHOBE
caMoOaHaJin3a 1 CAMOOIICHKH.

Ilpen

MeTHbIe pe3yJabTaThl YriybjaeHHblil yposeHb (IIP6 + ITPy)

I1P6 01

- copMUPOBAaHHOCTH MPEJACTABICHUN: O XWMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpA, POJIM XMMHUHU B TO3HAHUU SIBICHUU
npupoabl, B (OPMHUPOBAHMM MBIIUICHUS W KYyJbTYpPHl JHYHOCTH, €€
(GYHKIIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOOUMOW Uil pelIeHUs
MPAKTUYCCKUX 3aJad MW OSKOJOTIMYCCKH 000CHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IPUPOTHOM Cperie;

[1PG 02

- BJIAACHHUC CHUCTEMOH XHWMHYECKHUX 3HaHHfI, KOTOpasA  BKIJIIOYACT:
OCHOBOTOJIAraloInue MOHITHS (XUMUYECKHI 3JIEMEHT, aTOM, dJIEKTPOHHAs
obosouka aroma, S-, p-, d-3TEKTPOHHBIE OPOUTATM aTOMOB, HOH,
MOJIEKYJa, BaJIEHTHOCTb, AJEKTPOOTPHUIIATEILHOCTh, CTENEHh OKHCIICHUS,
XUMHUYECKasi CBsI3b, MOJb, MOJSIpHasE Macca, MOJISIPHBIH 00BeM,
YVIIEpOAHBIH CKeneT, (YHKIUMOHANbHAS TpYIIa, pagukai, H30MepHs,
U30MEPBI, TOMOJIOTUYECKUI PsJl, TOMOJIOTH, YIIEBOJOPOAbI, KUCIOPOA- U
a30TCOJEpIKAIINEe COCIUHEHHUS, OWOJOTHYECKH aKTHBHBIC BEIEeCTBa
(yrneBoabl, KUpBI, OEIKH), MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEIMHEHUS, KPHUCTAJUIMYeCKash peIIeTKa, THUIIbI
XUMHWYCCKHUX peaKHI/II\/JI (OKI/ICJ'II/ITCJ'II)HO-BOCCTaHOBI/ITGJ'H)HI)Ie, 9K30-H1
SHAOTEPMHUUYECKHE, PEAKIMH HOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI,  JJEKTPOJIMTUYECKAs  JUCCOLMALNSA,  OKHCIUTEIb,
BOCCTAaHOBUTENb, CKOPOCTh  XHUMHUYECKOHW  pPEaKIMH, XUMHUYECKOe
paBHOBECHE), TEOpPHUH ¥ 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOCHHS
oprannueckux BemecTB A.M. byTnepoBa, Teopusi 3JIEKTPOIUTHYECKOU
auccoumanuu, nepuogumyeckui  3akoH .M. MenneneeBa, 3akoH
COXpaHEHHUS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHUN S3BIK XHMHH,
(aKkTOJIOTUYECKHUE CBEJIEHUS O CBOICTBaX, COCTaBe, IOJYYEHUH U
0e30MacHOM  WCIIOJIb30BAHMM  BAKHEWMIIMX  HEOPraHMYECKUX U
OpTraHU4YCCKUX BCHICCTB B 6BITy u HpaKTI/I‘-IeCKOI\/JI ACATCIIbHOCTH YC€JIOBCKaA

I1P6 03

- c(OPMHUPOBAHHOCTb YMEHUH BBIABIATh XapakTEpHble NPU3HAKU U
B3aMMOCBSA3b W3YUYEHHBIX [OHSATHM, NPUMEHATH COOTBETCTBYIOILNE
IOHATUSL TPU ONUCAaHUM CTPOECHUS M CBOWCTB HEOPraHWYECKUX U
OpraHMYECKHUX BEIIECTB W UX IMPEBPALLlEHUH; BBISIBIATH B3aUMOCBS3b
XUMHUYECKMX 3HAaHUH C TOHATUSAMM M TPEACTaBICHUSAMHU JpPYTUX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

I1P6 04

- ¢(hopMUPOBAHHOCTh YMEHHMH HCHOJIb30BATH HAMMEHOBAHMUS XMMHUYECKUX
COCIMHEHUN MEXKIYyHApPOAHOIO COK3a TEOPETHYECKOW W IPHUKIATHOU
XMMHUA M TpPUBHAJIbHBIE HAa3BaHMS Ba)KHEHIIMX BEIIECTB (ITHJICH,
aleTWIEH, MHMLEPUH, (heHo, popManbaeru, YKCycHas KUCI0Ta, TIIHUIINH,
yrapHblii ra3, YIJIEKUCIIBIM Ta3, aMMMaK, raiieHas HM3BECTb, HETallCHas
U3BECTh, NHUTHEBAas CcoAa W  JPYTUX), COCTaBIATH  (OPMYJIBI
HEOPraHMYECKUX U OPraHMYEeCKUX BEIIECTB, YPAaBHEHUS XUMHUYECKHX
peaxIyii, 0OBACHATh MX CMBICI; TOJATBEPKAATh XapaKTepHbIE XUMHUECKUE
CBOICTBAa BEIIECTB COOTBETCTBYIOIIMMH JKCIEPUMEHTAaMU U 3aIllUCAMU
YPaBHEHUN XMMUYECKUX PEAKLIUH;

ITP6 05

- chOpMUPOBAHHOCTh ~YMEHHUW  yCTaHABIWBATH MPUHAAICIKHOCTH
M3YYECHHBIX HEOPraHMYECKUX U OPraHMYECKHX BEIIECTB K OMPEACICHHBIM
KjlaccaM M TIpylmnaMm COEIMHEHHMM, XapaKTepu3oBaTb HX COCTaB H
BOKHEHIIME  CBOMCTBA;  ONPEACNSATh BHUABI XUMHUYECKHX  CBA3CHU
(koBajsICHTHAaA, HOHHAas, MeTajuInyecKkas, BOJOPOJIHAS), THIIBI
KPUCTALTMYECKUX PEIICTOK BEIIECTB; KIACCH(DHIIMPOBATh XHMHUYCCKHC
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peaKIny;

I1P6 06

- BJIIAACHUC OCHOBHBIMM MCTOJAaMH HAYYHOI'O II03HAHHA BCHICCTB H
XUMHYECKMX  sABIeHUH  (HaOmogeHue, M3MEpeHHe, OSKCIEPUMEHT,
MOJICJIUPOBAHUE);

I1P6 07

- cOopMHUPOBAaHHOCTh YMEHHUH TPOBOJUTH pACUEThl IO XUMHUYCCKUM
dbopMynaM U YpPaBHEHHMSIM XUMHUYECKUX PEAKIMA C HCIOJIb30BAHUEM
(GU3NYECKUX BEIMYHMH, XapaKTEPHU3YIOUIMX BEHIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI: MaccChl, O0ObeMa (HOpPMaJIbHBIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIOJIb30BATh CUCTCMHbBIC XUMHUYCCKUE 3HAHUS IS MPUHSITHUS
peIHCHI/II\/JI B KOHKPCTHBIX  KU3HCHHBIX CUTyaluiXx, CBs3aHHBIX C
BCIICCTBAMH U UX IIPUMCHCHHUEM;

I1P6 08

- ¢(hOpMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBITIOJNHATE XUMHUYCCKUN
9KCIIEPUMEHT (TpEeBpallleHUs] OpPraHUYeCKUX BEIIECTB NpU HArpeBaHHH,
MOJIyYEHUE ITHJICHA U U3YyUYECHHE €T0 CBOMCTB, KAUECTBCHHBIC PEAKIIMH Ha
aNbJETUABI, Kpaxmall, YKCYCHYIO KHCIOTY; JAeHaTypalus OENKOB mpu
HarpeBaHUM, ILIBETHBIC pEaKIUU OCJIKOB; TMPOBOIUTH PEAKIIMU HOHHOTO
oOMeHa, OmpeAeNnsiTh Cpely BOJIHBIX PACTBOPOB, KAUECTBEHHBIE pPEaKIIMU
Ha cynbdaT-, KapOOHAT- U XJIOPUI-AaHHUOHBI, HA KATUOH aMMOHHUS; PEIIaTh
JKCIIepUMEHTaNbHBIE 3a1auu mo TemaMm "Metamnsl" u "Hemetamis") B
COOTBETCTBUU C IpaBWJIaMU TEXHUKH OE€30MaCHOCTH INpHU OOpalleHUH C
BelleCTBAMH W JIabOopaTOpHBIM  OOOpYyJAOBaHUEM;  TMPEACTABIATH
pe3yibTaThl XMMUYECKOTO HKCIIEPUMEHTa B (OpMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuid U (GpopMyIHUpoOBaTH BBIBOABI HA OCHOBE ATHX
pe3yJIbTaTOB,;

I1P6 09

- ¢(hopMUPOBAHHOCTh YMEHHS aHAIM3UPOBATh XUMUYECKYI0 HHPOPMALHIO,
MOJy4YaeMyl0 W3 Pa3HbIX MCTOYHHKOB (CPEICTB MAacCOBOW HH(MOpMAIHH,
cetb VIHTEpHET U ipyrue);

[1P6 10

- chOpMHPOBAHHOCTh YMEHUU COONIOAATh TpaBUJIa HKOJOTHYECKU
1eJIeCO00Pa3HOr0 MOBEICHUSI B OBITY U TPYJIOBOW NEATEIHHOCTH B LEJSIX
COXpaHEHUs CBOEro 3J0pPOBbS M OKPYXKAKOWIEH IPUPOJHON Cpensl;
YUYUTBIBATh OMACHOCTh BO3/IEUCTBUS HA KMBBIE OPraHU3MbI ONPEACICHHBIX
BCIICCTB, IIOHUMas CMBICJI  IIOKa3aTeJIst HpC[[GJ'II:HOﬁ HOHYCTHMOﬁ
KOHLICHTpAllUu;

ITP6 11

- A o0yyarouMxcs C OrpaHMYEHHBIMU BO3MOYKHOCTSMHU 370POBbSI:
c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHSITh 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX
METOAAX MTO3HAHMSI BEIIECTB U XUMHUYECKHUX SIBJICHMUII;

I1P612

- NS CNEMbIX W CHA0OBHUIANIMX OOyYaromuxcs: CHOPMHUPOBAHHOCTH
YMEHHS HCIOJIb30BaTh peibeHO TOYEUHYIO0 cucTeMy o0o3HaueHuil JI.
Bpaiins s 3anucu XuMU4ecKux Gopmyi.

TPy 01

- ¢(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MaTepUaIbHOM E€IUHCTBE MHDA,
3aKOHOMCPHOCTAX W TI03HABACMOCTU SIBJICHUU npupoabl; 0 MECTC U
3HaYEHUH XMMUU B CUCTEME €CTECTBEHHBIX HaYK U €€ POJIU B 00eCreUeHUn
YCTOMUMBOrO  pa3BUTUS  4YEJOBEYECTBA: B  pEIIEHUH  MpolieM
9KOJIOTUYECKON, YPHEPTreTUICCKON M MUIIEBONW OE30MacHOCTH, B Pa3BUTHHU
MCIUIUHBI, CO3JaHNU HOBBIX MATCPUAJIOB, HOBBIX HCTOUYHHUKOB SHCPIHHU, B
o0ecreyeHny palMoHAIbHOIO MPUPOJIONOIb30BaHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUsT W OOIIEeH KyIbTyphl UYeIOBEKa, a TaKKe IKOJIOTHUYECKU
000CHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0pPOBbIO U IPUPOJIHOM cpeie;

[Py 02

- BJQJICHUE CHUCTEMOM XHMHYECKMX 3HAHUW, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (JOTIOJHUTEIBHO K CHCTEME TOHATHHA
0a30BOr0 ypOBHS) - H30TOINBI, OCHOBHOE M BO30YXJICHHOE COCTOSIHHE
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aToma, THOpUAN3aIsI aTOMHBIX OpOUTaNel, XuMH4YecKas CBA3b, MOJISIpHA
KOHIIGHTpAIUs, CTPYKTypHas ¢Gopmyna, u3oMepus (CTPYKTypHas,
reoMerpuyeckasl (IMC-TPAaHC-U30MEpHUs), THIBl XHUMHUYECKUX PEaKIUil
(roMo- M TeTeporeHHble, oOpaTuMble U HEOOpaTUMBbIE), PaCTBOPHI
(MCTHHHBIC, TUCIIEPCHBIC CHCTEMBI), KPUCTAJUIOTHIAPATHI, CTEIECHb
JMICCOIIMALINY, AJIEKTPOJIN3, KPEKUHT, PUGOPMHHT); TEOPHUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE 3HAHHS, JISKAllUe B OCHOBE
NOHUMaHHUA TPUYUHHOCTH U CUCTEMHOCTH XHMHMYECKHX SBICHHIA,
COBpPEMCHHBIC TMPEACTaBICHUS O CTPOCHHM BEIIECTBA HA aTOMHOM,
MOJICKYJIIPHOM W  HAaAMOJEKYJSPHOM YypPOBHSX; TPEACTABICHUS O
MEXaHW3MaX XUMHUUYECKUX PEaKui, TEPMOTUHAMHUYCCKIX U KHHETHIECKUX
3aKOHOMEPHOCTSIX HMX [MPOTeKaHHs, O XUMHUYECKOM paBHOBECHUH,
JMCIEPCHBIX CUCTeMaX, (PAKTOJIOTUYECKHE CBEICHHS O CBOWCTBAX,
coCTaBe, IMIOJyuYeHMH W OE30MaCHOM HCIIOJIb30BAaHUM  BaXHEWUIIMX
HEOPraHMYECKNX M OPraHWYEeCKHX BEHIECTB B OBITY M TNPAKTHYECKOU
JeSITEIPHOCTH YEJIOBEKa; OOIIMX HAayYHBIX MPHUHIUIAX XHUMHYECKOTO
IPOM3BOJCTBA (Ha HpPUMEpE IMPOHM3BOACTBA CEPHOW KHCIOTHI, aMMHAKa,
METaHoJIa, epepaboTKu HePTH);

TPy 03

- cOpMHPOBAHHOCTh YMEHHH BBISBIATH XapaKTEpHbIE NpPU3HAKU U
B3aUMOCBSI3b  M3YYEHHBIX TOHSTHH, TPUMEHSTh COOTBETCTBYIOIIHE
MOHATHUS TPU ONUCAHUM CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpraHMYECKUX BEIIECTB M MX MPEBpAICHUMN; BBISBIATh B3aUMOCBSI3b
XUMHYECKHX 3HAHUM C TOHATUSMU U TPEICTABICHUSMU JAPYTUX
peIMETOB Isi 00Jiee OCO3HAHHOTO MTOHUMAHUS U OOBSICHEHUS CYITHOCTU
MaTepUaIbHOTO €IMHCTBA MHpPA; HUCIIOJIb30BATh CHUCTEMHBIE XHUMHUYECKHE
3HaHHUS Ui OOBSCHEHUS W TPOTHOZUPOBAHMS SIBICHUH, HWMEIOIIUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

[1Py 04

- cOpMHUPOBAHHOCTh YMEHUI HCMOIH30BaTh HAMMEHOBAHUS XUMHYECKHIX
COCIMHEHUN MEXAYHApOJHOIO0 COK03a TEOPETUYECKOW U MPHUKIATHON
XUMUU U TPUBUAIBHBIE HA3BaHUS BEILECTB, OTHOCSIIMXCS K M3YYEHHBIM
KJIacCaM OpPraHMYECKUX W HEOPTraHMYECKUX COCIUHEHUM; HMCIOJIb30BaTh
XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBICHHS (OpMYT HEOPTaHUYECKUX
BEIIIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIICHHBIX U
CKETIETHBIX) (OPMYT OpPraHMYECKUX BEIIECTB; COCTABISATh YypaBHEHUS
XMMHYECKUX PEaKIUMid M PACKPHIBATh HMX CYIIHOCTb: OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLMM MOCPEACTBOM COCTABICHUS 3JIEKTPOHHOIO
OaylaHca ATUX pPeaklUid; peakuii HOHHOTO 0OMEHa IyTeM COCTaBIICHUS UX
MOJIHBIX W COKpAIEHHBIX MOHHBIX YypaBHEHUH; peakuui TUIpoiu3a,
peakiuii  KoMIIeKcooOpa3oBaHus (Ha TPUMEPE THUIPOKCOKOMIUICKCOB
LMHKa U aJIIOMUHUS); TIOATBEPKIATh XapaKTEpHbIE XUMUYECKHUE CBOMCTBA
BEIIIECTB COOTBETCTBYIOUIMMH SKCIIEPUMEHTAMHU W 3aMUCAMH YpPaBHEHUU
XUMHYECKUX PEAKIIUM;

TPy 05

- c(hopMHpPOBAaHHOCTh YMEHHUH KiIacCU(PUIMPOBATh HEOPraHUYECKHUE U
OpraHMYECKHUE BEIIECTBA W XHUMHUYECKHE PEaKLUU, CaMOCTOSTEIbHO
BbIOMpATh OCHOBAHMSI W KPUTEPUU IS KiIacCU(UKALMU HU3y4aeMbIX
XUMHUYECKHX OOBEKTOB; XapaKTEPH30BaTh COCTaB M BAKHEUIIIUE CBOWMCTBA
BEILECTB, MPUHAICKAINUX K OINPENEICHHbIM KjlaccaM HW TpyNmam
COEIMHEHUN  (IIPOCThlE€  BELIECTBA, OKCHUIBL, THIPOKCHUIBI,  COJIH;
YTIEBOAOPOADBI, MPOCThie 3(UPHI, CIUPTHI, (PEHONBbI, aTbACTUIbI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CIIOKHBIE J(QUPBI, KUPHI, YTICBOJBI, AMUHBI,
AMUHOKHCIIOTHI, O€JNKH); NMPUMEHSATh 3HAHMSI O COCTaBe M CBOMCTBax
BEUIECTB JUIsl SKCIEPUMEHTAJIbHOW NPOBEPKU THUIIOTE3 OTHOCUTEIHBHO
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3aKOHOMEPHOCTEH NPOTEKAHUS XUMUYECKUX PEAKIMHM U MPOTHO3UPOBAHUS
BO3MOYKHOCTEHN MX OCYILECTBIICHHUS,;

[1Py 06

- c(OpMHUPOBAHHOCTh YMEHUH MOATBEP’KAAaTh HAa KOHKPETHBIX MpHMEpax
XapaKkTep 3aBHCHUMOCTH PEAaKIMOHHOM CIOCOOHOCTH OpraHW4ecKuX
COCJMHEHUI OT KpaTHOCTU M THUIMA KOBAJIEHTHOM CBS3M, B3aWMHOIO
BJIMSIHUSI aTOMOB U IPYII aTOMOB B MOJIEKYJIaxX; a TaKXke 0T 0COOEHHOCTEN
peanu3alyy pa3InyHbIX MEXaHU3MOB IPOTEKAHUS PEAKLIUH;

1Py 07

- ¢(hOpMHPOBAHHOCTh YMEHUH XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM U BO30YXKICHHOM COCTOSIHMM) U MOHOB XUMHUYECKHX
anemeHToB 1-4 mepuonos Ilepuoguueckoit cuctemsl . 1. MennaeneeBa u
UX BaJieHTHbIE BO3MOXKHOCTHM, UCHONB3ys mnonartus "s", '"p", "d-
ANIEKTPOHHBIE"  OpOWTaNM, JHEPreTUYECKUe  YPOBHH;  OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX DOJEMEHTOB H
00pa3zyeMbIX HIMH COCIMHEHUM 110 IEPHOJaM U TPyIIam;

[1Py 08

- BJIaACHHC CHUCTEMOM 3HAHUMN O METOAaX HAYYHOI'O ITO3HAHUWA SIBJICHUHN
npupoabl, HUCHOJB3YEMbIX B CCTCCTBCHHBIX HayKaxXx W YMCHHUIMU
IMPUMCHSTDH 3TU 3HAHUA IIPHU SKCIICPUMCHTAJIbBHOM HCCIICAOBAHUHN BCIICCTB
n i OOBACHECHUS XMMHUUYECCKUX ﬂBJIeHPIfI, HUMEIOIUX MCCTO B IIPUPOIC,
HpaKTH‘leCKOﬁ JACATCIIbHOCTH YCJIOBCKA U B HOBCGHHGBHOﬁ KHU3HU,

1Py 09

- cOpMHPOBAaHHOCTh YMEHHUI TPOBOIHUTH pACUEThl IO XUMHUYECKUM
dopMynaM U ypaBHEHMSM XHMMHUYECKMX pEaKLUUH C MCIOJIb30BaHUEM
¢u3znyeckux BeNWYMH (Macchl, oObeMa TIa30B, KOJIMYECTBAa BELIECTBA),
XapaKTepU3YIOIIMX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: PAacyeThl IO
HaXO0XJIEHUI0 XUMUYECKOM (hOpMyJIbI BELIECTBA; pacuyeThl Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOJYKTAa PEAKIMH, €CIU OJHO U3 HCXOAHBIX
BEIIECTB JIaHO B BHUJAE pacTBOpa C ONPEACICHHOM MacCOBOM J0OJEH
PAcTBOPEHHOI'0 BEIIECTBA MJIU JITAaHO B M30BITKE (MMEET MPUMECH); pacueThl
MaccoBOM WJIM OOBEMHOHN JOJM, BBIXOAA HPOAYKTAa PEAKLMH; PACUETHI
TEIIOBOTO 3P eKTa peakuuid, 00beMHBIX OTHOIIECHHI ra3os;

1Py 10

- c(hOpMUPOBAaHHOCTh YMEHHH TPOTHO3MPOBATH, AHAIM3HPOBATH U
OLIEHUBAThb C TMO3UIMH SKOJIOTMYecKOM O€30MacHOCTH IOCIEACTBUSA
OBITOBOWM M IPOU3BOJCTBEHHOW JESATEIILHOCTH YEJIOBEKa, CBSI3aHHOW C
nepepabOTKOM  BeLIeCTB; MCIOAb30BaTh IOJYyYEHHbIE 3HAHWUA IS
OPUHATHA TPAaMOTHBIX pPEIIEHUH NpoOJeM B CHUTyalUsX, CBA3AHHBIX C
XUMHUEH;

TPy 11

- ¢chOPMHUPOBAHHOCTH YMEHHUH CAMOCTOSATEIBHO IIAHUPOBATH M MPOBOIUTH
XUMHYECKMM  OKCIIEPUMEHT  (IIOJyYeHHWE UM  M3YyUYEHUE  CBOMWCTB
HEOPTaHMYECKUX M OPraHUYeCKUX BEIISCTB, KAYCCTBCHHBIC pPEAKIIUU
VIJIEBOMOPOAOB  Pa3MUYHBIX  KJIACCOB M KHUCJIOPOJCOIEPIKAIINX
OPTaHMYECKHUX BEIIECTB, PCIICHHWE OSKCICPUMEHTAIBHBIX 3a7ad  II0
pacmo3HaBaHUIO HEOPTraHMYECKUX ¥  OPraHUYeCKUX  BEIIECTB) C
coOMoIeHneM TIpaBUJ  0€30MacHOTO OOpalieHusi ¢ BEIIECTBAMU H
7abopaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH IEIH HCCIICAOBAHUS,
IPENOCTaBIATh B  pa3iMyHOM (opMe pe3yibTaTbl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTb;

TPy 12

- ¢(hOpMHUPOBAHHOCTh YMCHHU OCYIIECTBIIATH IIC/ICHAPABICHHBINA TOUCK
XUMHAYECKON MH(POpPMAIMK B PA3JIMYHBIX HCTOYHHMKAX (Hay4yHas U yueOHO-
Hay4Has JIMTepaTypa, CPeICTBa MAacCOBOM MH(pOpMaIuu, cetb MHTEpHET 1
JpyTue), KPUTHYCCKH aHAJIM3UPOBAaTh XMMHUYECKYI0 HH(OpMAIHIO,
nepepabaTbiBaTh €€ M KCIIOJB30BaTh B COOTBETCTBHH C IOCTaBJICHHOM
y4eOHOM 3a/1a4eif;
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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
33.02.01 ®apmanus:

OK O0I. BeiOupate cnocoObl pemieHuss 3anad  Opo(ecCHOHaTbHON
NEeATEeIbHOCTH, MPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. OcymecTBisiTh TMOUCK, aHATU3 M HHTEPIpETANI0 HH()OpMAIIHH,
HEO0OXOIMMOM ISl BBIMOJTHEHUS 3a]1a4 Npo(heCCUOHATIBHOM 1eATebHOCTH;

OK 03. IInanupoBaTh M peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHUE;

OK 04. PaGoTaTh B KOJUICKTUBE M KOMaHJie, YHPEKTUBHO B3aMMOICHCTBOBATh
C KOJUIETaMH, PYKOBOJICTBOM, KJIMEHTAMU;

OK 05. OcymectBisiTb YCTHYHO M NUCbBMEHHYI0 KOMMYHHKAIIMIO Ha
rocyJgapcTBeHHOM si3bike Poccuiickoit denmepaniud ¢ y4eToM OCOOCHHOCTEH
COIMAJILHOIO U KYJIbTYPHOT'O KOHTEKCTA;

OK 07. ConelicTBOBaTh COXpPaHEHUIO OKpY>Karolen cpenbl,
pecypcocoepexenuto, 3HPEeKTUBHO AEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSX;

IIK 1.11. Cobnronarh npaBuiia CaHUTAPHO-TUTHEHUYECKOTO PEKUMA, OXPaHbI
Tpyda, TEXHUKH O€30MacHOCTH W MPOTUBOMOXKAPHOW OE30MacHOCTH, MOPSAOK
JEUCTBUA IIPU YPE3BBIYANHBIX CUTYalUsX.
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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
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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 OPraHUu4eCKUX BelleCTB»

1. CocraBneHue CTpYKTYPHBIX (pOPMYJI H30MEPOB U TOMOJIOTOB.

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

CamocrosiTesibHass paboTa

IIoHsATHE aCUMMETPUYECKOTO LIEHTpa. brosiornueckoe 3Ha4€HHE 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 B3aMMOJIEHUCTBUS C OPOMHOM BO/IOM, 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. PU3NYECKHE CBOWCTBA U MPUMEHEHHE AJIKEHOB»

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

2. Pabora ¢ 00yJaroMMHU U KOHTPOJHUPYIOINMMH MaTepHaIaMu.

IIpakTnyeckoe 3anaTHE: «XHMHUYECKHE CBOICTBA M MOJTy4YeHHE ATKEHOB)»
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
W3rOTOBJICHHSI HMILUIAHTOB

«XuMHn4yecKue CBOIMCTBA M CIOCOOBI MOJTY4eHHUS AJTKHHOB.

1. U3rotoBieHune Mojenei MOJIEKY aKHHOB, UX U30MEPOB.

2. Pemenue 3amad Ha HAXOXJICHHE MOJICKYJISIPHOH (GOpMYJIBI 1O 0OmIei
(dhopMyIie U ypaBHEHUIO PEAKITHIA.

3. PaboTa ¢ 00yJaromumMe 1 KOHTPOIHPYIONIMMH MaTepHaAIaMH.

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.
Apomarnyeckue
YTJI€BOJOPObI

Conep:kanue y4eOHOT0 MaTepHaJa:

I'omosiornyeckuii psx apeHoB. beH301 Kak IIPEICTaBUTENb apEHOB.
PazButne  mpexacraBienwii 0 crpoeHuM  OeH3zona.  CoBpeMEHHBIC
NPECTaBICHUS 00 3JEKTPOHHOM M IMPOCTPAHCTBEHHOM CTPOCHUHM OeH30Ia.
OO6pa3oBanne apoMaTH4yeckod 7m-cucTeMbl. ['omonorm  OeH3ona, WX
HOMEHKIaTypa, oOmas ¢opmyna. Homenknatypa s JuU3aMemIEHHBIX
MIPOM3BOJHBIX O€H305Ia: opmo-, Mema-, napa-pacroyiokKeHne 3aMeCcTUTENeH.
DU3NYECKUE CBOKWCTBA APEHOB.

XuMHnuyeckue cBOMcTBa apeHoB. [Ipumepbl peakiuii 3IEKTPOOHUIBHOTO
3aMEIEHUs: TAJIOTCHUPOBAHMS, AIKWIMPOBaHUS (KaTanuzatopbl Dpupens-
Kpadtca), nutpoBanus, cynabdupoBanus. Peaknuum TrUIpUpOBaHUS U
NpUCOeTUHEeHUsT Xiopa K OeH3omy. OcoOEHHOCTHM XHMHUYECKHX CBOMCTB
roMoyioroB OeHszoja. B3anmmHoe BiMsSHHME aTOMOB Ha MpHUMEpPE TOMOJIOIOB
apeHoB. OpueHTaIus B peakIusIX MIEKTPOPHILHOTO 3amMenieHnss. OpHeHTaHTI

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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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

22




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 COETUHEHHUH. Peakiiuu oKucieHus anbJerujoB, Ka4eCTBEHHbIE
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.

IIpakTnyeckoe 3anaTHe: «IloryueHne KapOOHMIbHBIX 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, HMX HOMEHKJIAaTypa H
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
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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 MeTallaMH, 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 nmosaumepsnl. Iloimmepsr — 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
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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 (u3nveckue 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 U MOJyUeHHEe AMHUHOB.

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,
K 1.11

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 CHUCTEMATHUYECKOU
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 monens 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
HauMeHblIeH 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.

Ilepuonnuecknii 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.

«Ileproguyeckuii 3aK0H U CTPOEHHE ATOMA»

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.

IIpakTnueckoe 3ausaTne: «llepuoanyeckoe H3MeHeHHE  CBONCTB
3JIEMEHTOB: paauyca aToma; JHEPrum HMOHU3AIUN;
3JIEKTPOOTPULIATETbHOCTI

1. CpaBHEHHUE JIEKTPOOTPULIATENLHOCTH U palyca aTOMOB B IEPHUOUYECKON
CHCTEME 3JICMECHTOB.

2. Pemrenune 3amau

CamocrosiTesibHas padoTa

Tema 2.3. Ctpoenue
BelecTBa. XUMHUYECKast
CBSA3b.

Conep:xaHue yueOHOro MaTepuaJia

IlonsaTHEe 0 XMMHYECKOH CBA3U. THUIIBI XMMHYECKHMX CBSI3€i: KOBaJICHTHAsd,
HWOHHAs1, METAJITMYECKasi U BOJOPOJIHASL.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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KoBanenTHasi xumMuuyeckasi cBsi3b. /[Ba MexaHu3ma oOpa3oBaHHS ATOU
CBSI3M: OOMEHHBIA W JOHOPHO-aKIENTOpPHBIA. OCHOBHBIE TapaMeTpbl ITOTO
TUIA CBSA3U: JJIMHA, IPOYHOCTh, YIOJ CBSA3M WM BaJCHTHBIN yroj. OCHOBHbIE
CBOMCTBA KOBJICHTHOM CBSI3U: HACBHIIIEHHOCTb, MOJISIPU3yEMOCTb U IIPOYHOCTb.
DNEeKTPOOTPULATEIbHOCTh M KJIacCU(PHUKAIUS KOBAJEHTHBIX CBS3EH MO 3TOMY
MIPU3HAKY: TOJIIPHAs M HEMOJIApHAs KOBAJIEHTHBIE CBsI3U. [10JIIpHOCTH CBSI3U U
MOJIAPHOCTh MOJIEKyJbl. Crioco0 mepeKpbiBaHUs AJIEKTPOHHBIX opOHTanedl u
KJIacCU(UKAILIU KOBAJICHTHBIX CBS3€H MO JTOMY MPHU3HAKY: G- U T-CBSI3U.
KpaTHocTh KOBaJIeHTHBIX CBSi3ed M KiacCUUKALKg MX O 3TOMY IMpPHU3HAKY:
ONMHApHBIE, JABOWHBIC, TPOWHBIC, IIOJYTOPHbIEC. THUIBI KPUCTAJUIMYECKUX
pPEUIETOK y BEIIECTB € 3TUM THUIIOM CBSI3U: aTOMHBIE M MOJIEKYJISPHBIE.
®du3nuecKre CBOMCTBA BELIECTB C ATUMU KPUCTATUIMUECKUMU PEIlIeTKaMu.
Honnas xumuueckasi cBs3b. KpailHuii ciaydail KOBAJIEHTHOW MOJISIPHOU
CBsi3U. MexaHu3M oOpa3oBaHUS MOHHOM CBsi3U. VOHHbBIE KpPUCTAUIMYECKHE
PEUIETKN U CBOMCTBA BEIIECTB C TAKUMHU KPUCTAJIAMH.

MeTta/inyeckass XuMudeckasi cBsidb. OcoOBI THI XHMHYECKOH CBS3H,
CYLIECTBYIOIIMII B MeTaJlax M CIUlaBax. Ee ommMuYMg M CXOJICTBO C
KOBJICHTHOM M HOHHOM cBs3siMU. (CBOICTBA METAJUIMYECKOW  CBS3H.
Merannnueckue KpUCTaUIMYECKUE PEHIETKH W CBOWCTBA BEIIECTB C TaKUMH
KpUCTaJIaMHU.

Bonopoanas xumu4yeckasi cBsizb. MexaHusMm oOpa3oBaHMs Takou cBs3H. Ee
KIacCU(pUKALUSA: MEXKMOJCKYJISIpHasT M BHYTPUMOJICKYJISIpPHAS BOJIOPOJIHBIE
CBA3U. MoOJIeKyJIsIpHblE KPUCTANIMYECKHUE PEIIETKH JUIsI 3TOrO THUIA CBSI3U.
@du3nuecKue CBOMCTBA BEILIECTB ¢ BOJOPOAHOU CBsA3bI0. buosiornueckas poib
BOJOPOJHBIX CBsI3ed B OpraHu3aluu CTPYKTyp OuomnonumepoB. Enunas
MPUPOJA XUMUYECKUX CBSI3€U: HAJIMYUE PA3TUYHBIX TUIIOB CBS3€M B OJHOM
BEILIECTBE, IEPEX0/] OJTHOTO TUIIA CBA3U B APYrOM U T. II.

IIpakTnyeckoe 3aHsATHe: «BUAbI XHMHMYECKOH CBSI3U: KOBaJIEeHTHAsI
(o0OMeHHBIiT W /IOHOPHO-AKLENTOPHbIH MeXaHHU3Mbl 00pa3oBaHus),
HOHHAasl, METAJLUIHYECKAasl, BOJIOPOIHAS»

1. Pemienue 3aa4 Ha ONpeAeiCHUE TUITA XUMUYECKOU CBSI3H.

2. Pemrenue 3ama4 Ha Hax0oXIeHHE 0OBEMHON M MAacCOBOM HOJIM KOMIIOHEHTOB
CMECH, MaCCOBOM JTOJIM TPUMECEH.

CamocrosiTesbHas padora

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

Tema 2.4. CreneHn

Coaep:xkanue y4eOHOro Mmarepuasa

OK 01, OK 02, OK 03,
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OKHCJICHUA

Crenenp oxkucjeHus. OmnpeneneHuss NOHATUN «CTENEHb OKHCIICHUS.
CpaBHEHHUE CTENEHU OKHUCICHHS M BalleHTHOCTH. OmpenerneHue CTeneHH
OKHCIICHHS O3JICMEHTOB B OWHapHBIX W OPTraHMYECKHX COCTUHCHUSX.
CocraBnenue popmyn OMHAPHBIX COCTUHEHHH, OOIUK CIIOCOO MX Ha3BaHUIA.
buHapHbIE CcOeNWHEHHS METAIOB W HEMETAJUIOB: OKCHIBI, XJIOPHIBI,
cyabdunsl u np. CocraBieHue ux Gopmyi.

CamocrosiTesibHas padoTa

OK 04, OK 05, OK 07

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

Tema 2.5. Knaccuduxanus
BerecTs. [IpocTeie
BEIIECTBA.

Coaep:xanue yueOHOro MaTepuaJia

Kinaccnpukanusi Heopranmveckux BemecTB. HomeHknaTypa u Ha3BaHHe
HEOPTaHUYECKUX BEIIECTB HCXOIS W3 HMX XHUMHUYECKOH (OPMYIIBI HIIH
COCTaBlICHME XUMHUYECKOW (OPMYINbl MCXONs W3 Ha3BaHUs BEIIECTBAa IIO
MEKIYyHapOJHOM M TPUBHAIBHOM HOMEHKIaType. IIpocTeie M CiloXkHBIE
BEILIECTBA. Oxkcunpl, ux kinaccuduxamus. [uapokcuasl (OCHOBaHUS,
KHCIIOPOJICO/IEpKAILIME KUCIOThI, aM(OTepHble TUAPOKCHUIBI). KuciaoTel, nx
knaccudukanua. OcHoBanus, ux kinaccupukanus. Conu cpeiHue, KUCIbIE,
OCHOBHBIE U KOMIUIEKCHbIE. Kpucranmoruaparsl.

Memannwt. IlonoxxeHne METaINIOB B IEPUOAMYECKON CUCTEME U OCOOEHHOCTHU
CTpoeHHs ux aToMoB. [IpocThie BeliecTBa — METaJUIbl: CTPOEHUE KPUCTAIIIOB
U METAJNINYECKasi XUMUYECKAas CBSA3b. DJIEKTPOXUMUUYECKHUM Psijl HANPSKEHUS
MeTtauioB. O0mue GU3nIecKrne CBOMCTBA METAJIJIOB U X BOCCTAHOBUTEIIHHBIC
CBOICTBa: B3aMMOJCHCTBHE C HeEMeTaUlaMH (KHCIOPOAOM, TalloreHaMH,
Cepoii, a30TOM, BOJOPOAOM), BOJOH, KHCIOTaMH, PACTBOPAMH COJICH,
OpraHMYECKMMHU BEIECTBAMHU (CIHMpTaMH, TrajoreHalkaHaMmu, (HEeHoJIoM,
KHCJIOTaMu), meaodyaMu. OKCHIBI M THAPOKCHIBI METAIOB. 3aBUCHUMOCTD
CBOMCTB A3THUX COEJUHEHUN OT CTENEHEW OKHCIIEHHUS METAJJIOB. 3HAaueHUe
METaJJIOB B IPUPOJIE U KU3HU OPraHU3MOB.

Koppo3uss meranoB. Ilonsatue koppo3uud. XuMHUEcKass KOPpPO3Hs.
Onexrpoxummudeckas Kopposus. CrocoObl 3alIuThl METAIOB OT KOPPO3HH.
UepHast v LIBETHasi METAJTypPrus.

O0mme cmocodbl mMoOMy4YeHHs] MeTaJIoB. MeTtaqisl B NIpUpOJE.
Meramnyprust U ee BUJIbl: IUPO-, TUJIPO- U IEKTPOMETALTYPrusi. DIEKTPOIU3
pacIiuiaBOB M pacTBOPOB COEAMHEHUN METAJUIOB U €ro IpPaKTHYECKOoe
3HauYCHHUE.

Hememannu. llonoxenne HemetamioB B llepuonmueckoir  cucreme,
0COOCHHOCTH CTPOCHHUS UX aTOMOB. DIEKTPOOTPULIATENbHOCTh. biaroponneie

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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ra3pl. JJIEKTPOHHOE CTPOCHHUE aTOMOB OJIArOPOJIHBIX Ta30B M OCOOCHHOCTH UX
XMUMHAYECKHX M (pu3nueckux cBoiicTB. Hemeramisl — npocThie BemecTBa. Mx
ATOMHOE€ M MOJIEKYJISIPHOE CTPOEHUE UX. AJUTOTpONUs. XUMHUYECKHUE CBOMCTBA
HeMeTauioB. OKHUCIHUTENbHBIE CBOMCTBA: B3aMMOJIEUCTBUE C MeETaIaMH,
BOJOPOAOM, MEHEE HIIEKTPOOTPHULATEIIbHBIMA HEMETAJJIAaMU, HEKOTOPBIMU
CJIOKHBIMU BelIeCTBaMU. BoccTaHOBUTENIbHBIE CBOMCTBA HEMETANIOB B
peakuusax ¢ GTopom, KUCIOPOIOM, CIOKHBIMU BEIIECTBAMU — OKUCIUTENSIMU
(a30THOM U cCepHOM KUCTOTaMU U JIp.).

O3HakoMJIeHHE C O0pa3lamMu MpeJCcTaBUTENed KJIacCOB HEOPraHUYECKUX
BEILECTB.

O3HakomyieHHEe ¢ oOpa3uamMu MpeACTaBUTENCH KJIacCOB OPTraHUYECKUX
BEILECTB.

O3HaKOMJICHUE C KOJUIEKIIUEN PY/I.

[TomyueHue KkucIOpOaa U €ro CBOMCTBA.

[Tony4yeHnue BOIOpO/Ia U €r0 CBOMCTBA.

ITony4yeHune IaCTUYECKOM CEphbl, XUMUUECKUE CBOMCTBA CEPBI.
B3aunmopeiicTBre METaIIIOB ¢ PaCTBOPAMH KHCIIOT U COJIEH.

CaoiicTBa yriisi: aIcCOpOIIMOHHBIC, BOCCTAHOBUTEIBHEIE.

BzaumopeiicTBie ITMHKA WK aJTIOMUHUS C pACTBOPAMU KHUCJIOT U IIETOYEH.
OkpaiMBanve TMJIAMEHH KaTHOHAMHU WICJOYHBIX U  IIEJIOYHO3EMEIbHBIX
METAJLJIOB

«XHMHYECKHEe CBOMCTBA METAJIJIOB U HEMETAJLJIOB)

1. B3anmoelicTBre METAIIOB C BOJOH, KMCIIOTAMH U COJISIMH

2. BSHHMOﬂeﬁCTBHG HEMCTAJIJIOB C HpOCTbIMI/I 1 CJIOKHBIMU BCIICCTBAMUAU

3. PemeHne 53KCOEPUMEHTAIBHBIX 3a7ady 10 CBOWCTBAM XHMHUYECKUM
CBOMCTBAM META/NIOB M HEMETAJJIOB, MO PACMO3HABAHHIO M TMOJIYyYECHHUIO

COCJIMHEHHUI METAJIJIOB M HEMETAJIJIOB.

CamocTosiTesibHasi padoTa

Tema 2.6.
(OCHOBHBIE KJIACCHI
HEOPraHMYECKUX H

OpPraHUYECKUX COEIUHEHUIA.

Conep:xxanue yueOHOro MaTepuaJia

Bonoponnbie coenumHenuss HeMerasuioB. [lonyueHue ammuaka U
XJIOPOBOJIOPOJA CUHTE30M U KOCBeHHO. Du3nyeckue cBoicTBa. OTHOLIEHHE K
BOJI€: KUCJIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuapl W aHTHAPHIBI KapOOHOBBIX KHCJIOT. HeconeoOpasyromme u
coyieoOpa3yromne okcuabl. KucioTHeie OKcuibl, WX cBOWCTBA. OCHOBHBIC

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

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
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OKCHJIbI, UX CBOHCTBAa. AMGOTEpHBIE OKCHJBI, UX CBOMCTBA. 3aBUCHMOCTH
CBOWMCTB OKCHJIOB METAJJIOB OT CTETICHU OKHUCICHUS. AHTUIPUIBI KapOOHOBBIX
KHCJIOT KaK aHaJOTd KHCIOTHBIX OKCHJIOB.

Kuciaorsl opranuveckne u Heopranmveckue. Kuciorel B CBeTe TEOpUH
AJIEKTPOJIUTUYECKON aucconuanuu. KHCIOTBI B CBETE€ MNPOTOJIUTHYECKOU
teopun. Kiaccudukanusi opraHu4ecKiuX U HEOpraHuveckux kucior. Oourme
CBOICTBA KHUCJIOT: B3aMMOJICICTBHE OPraHUYECKUX M HEOPraHUYECKUX KHUCIIOT
C MeTaUlaMH, OCHOOBHBIMH U aM(OTEPHBIMH OKCHIAMH U THUIPOKCHIAMH,
colsiMHM,  OOpa3oBaHWE  CJOXHBIX  3pupoB. OCOOEHHOCTH  CBOMCTB
KOHLICHTPUPOBAHHOM CEPHOM U a30THOU KHUCIIOT.

OcHoBaHus opraHuyeckre U Heopranmyeckre. OCHOBaHUS B CBETE€ TEOPUU
3IEKTPOJUTUYECKON Auccouuanu. OCHOBAHHS B CBETE NPOTOJIUTUYECKOU
teopun. Krmaccudukamuss OpraHUYECKUX W HEOPTraHWYECKUX OCHOBAHHI.
XUMHYECKUE CBOWCTBA WIEJIOUYEH M HEPACTBOPUMBIX OCHOBaHMU. CBoONCTBa
OCCKUCITOPOAHBIX OCHOBAaHWI: aMMHMaka W aMUHOB. B3aumMHoOe BiIMsSHUE
aTOMOB B MOJIEKYJIC aHUJIMHA.

AMdoTepHble  OpraHM4YecKHe M  HEOPraHW4ecKHe  COeJIMHEHHUSI.
AMdoTepHbIE OCHOBaHUS B CBETE MPOTONUTUYCCKON Teopun. AM(POTEPHOCTH
OKCHJIOB M THUAPOKCHUIIOB TMEPEXOJHBIX METAJJIOB: B3aMMOJCHCTBHE C
KHCIIOTaMU M IICIOYaMHU.

Coau. Knaccudpukamuss u XuMHUYeCKHe CBoicTBa cojeil. OcobeHHOoCTH
CBOWCTB COJIEM OPTaHUYECKUX U HEOPTraHUYECKUX KUCIIOT.

I'eHeTnueckas cBSI3b MeXKAY KJIACCAMU OPTaHUYECKHX U HEOPraHUYeCKHX
coenfuHeHui. [IoHATME O TEHETHMYECKOM CBS3M W TEHETHYECKUX psaax B
HEOPTraHUYECKOW W OpraHWYeCcKON XWMuH. [ eHeTHUecKue psapl MeTauia (Ha
MpuMepe KalblUsg ¥ Kelle3a), HeMeTaa (Cepbl U KPEeMHHUsI), TEPEXOIHOTO
anemeHTa (uuHKa). ['eHeTWyeckwe psiabl W TEHETHYECKass CBSI3b B
OpraHN4YeCKOM XMMHH. ENTMHCTBO MHUpa BELIECTB.

Peakmus «cepeOpsiHOTO 3epKayiay It MypaBbUHOW KHCIIOTHI.
B3aumonelictBue pactBopa TUIPOKCHIA HATPUS C KHUCIOTHBIMU OKCHIAMH
(oxkcugom dochopa (V)), amdorepHbIMU THUAPOKCHUAAMH (THAPOKCHIOM
[IMHKA).

BzaumopeiictBue amMMuaka ¢ XJIOPOBOJAOPOAOM M BOJON. AHAIOTMYHO JIs
METHJIaMUHA.

B3anmopaeicTBue aMUHOKHUCIIOT ¢ KUCIOTaMu W T1ienodamu. OCyIeCTBICHUE

TPy 01- ITPy 13
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NEPEX00B:

Ca — CaO — Ca3(P0O4)2 — Ca(OH):

P — P205 — H3PO4

Cu — CuO — CuS04 — Cu(OH)2 — CuO — Cu

C2H50H — C2H4 — C2H4Br2

ITomyuyeHune u CBOMCTBA YIIIEKUCIIOTO rasa.

CBoiicTBa COJISTHOM, CepHOM (pa30aBICHHON) U YKCYCHOM KUCIIOT.
B3aumopetlictBue ruapoxcuna HaTpus ¢ consiMu (cynbdarom memu (II) u
XJIOPUJOM aMMOHHS).

«Okcnapl. XMMHYECKHE CBOMCTBA OKCHI0B»

1. CocraBneHre ypaBHEHMM XMMHMUYECKHX PEAKIMIl C y4yacTUEM IMPOCTBIX U
CJIO’KHBIX HEOPTaHMUYECKHUX BEIIECTB: OKCHIOB METAJIJIOB M HEMETAILIOB.

2. Pemienmne pacuyeTHbIX 3a1ad.

«OcHOBaHUSI OpraHMYecKHMe ¥  HeopraHmveckue. AmdorepHbie
OpraHnvyecKyne ¥ HeOpraHu4ecKue coeJHHeHHD

1. Pa3noxeHue ruipoKCcHIa MeIu.

2. [Tonyuyenue u aMmpoTepHbIe CBONCTBA I'MJIPOKCHAA ATIOMUHUSI.

«Kucaorsn»

1. ITony4yeHue XI0poBOIOPOJA U COISTHOM KUCIOThI, UX CBOWCTBA.
2. [lonyyeHnue aMMuaka, €ro CBOMCTBA.

2. Pemienue pacueTHbIX 3a7ay.

3. PaboTa ¢ 00yJaromumMe ¥ KOHTPOIHPYIONMMH MaTepHAIaMH.

IIpakTuyeckoe 3anaTue: «Coun. 'eHeTHYeCKasi CBSA3b MEKIY KjaaccaMH
OpraHHYecKNX U HEOPraHUYECKUX COeTNHEeHMIN

1. PerieHue 1ienoYek XuMHUECKUX ypaBHCHHUI

2. Pabota ¢ 00ydJarmuMu 1 KOHTPOJIUPYIONUMHU MaTCPUATIAMH.

CamocTrosiTesbHast padoTa

Tema 2.7. Kommiekcusie
COEIUHEHUS

Conep:xanue yueOHOro MaTepuaJia

Kommexkcoo0pasoBanne #  KOMIUIEKCHbIe coeaumHeHusi. (CrtpoeHue
KOMIUIEKCHBIX ~COEIMHEHMH: KOMIUIEKCOOOpa3oBaTelb KOOPAUHALMOHHOE
YHMCIO, JIMTaHAbl, BHYTPeHHsIsI W BHewmwHsAs cdepsl. Kiaccuduxanms
KOMIIJICKCOB: X€J1aThl, KaTHUOHHEBIC, AHHUOHHBIC n HeﬁTpaHLHBIG,
aKBAaKOMILJIEKChl, aMMHAKaThl, KapOOHWIb MeTauloB. HomeHkiarypa
KOMIUIEKCHBIX COEJMHEHWH M HMX XHUMHUYECKHE CBOWCTBA (HA TIpUMEpE
TMJIPOKOMILJICKCOB IIMHKA M aJIOMUHMHMA). Jluccouuanusi KOMIIJIEKCHBIX

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.11

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13
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coequHennil. [loslydyeHrne KOMIUIEKCHBIX OpPTraHMYECKUX M HEOPTraHUYECKUX
COEIUHEHUN.

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

3HaueHUE KOMIUJIEKCHBIX COEAMHEHHWH M UX pojb B mpupone. [IpumeHeHue
KOMILUIEKCHBIX COCIMHEHUI B MEAMIIMHE.

CamocrosiTesibHas padoTa

Tema 2.8.
XUMUYECKUE PEAKITUU.

Conep:kanue y4eOHOIro MaTepuaJa

[lTonsatne o XuMHYecKOoW peakuuu. Peaknwm, wuaymue 0€3 H3MEHEHUs
KAueCTBEHHOIO0 COCTaBa BEIIECTB: AJUIOTPONM3AalMs W HM30MEpHU3aLus.
Peaknun, naymume ¢ M3MEHEHHMEM COCTaBa BEIIECTB: IO YUCIY M XapakTepy
pearupyromux U 00pa3ylomMXcsi BeUIeCTB (Pa3loKeHUs, COCIMHEHUS,
3aMelleHusi, OOMEHa); MO HU3MEHEHHUIO CTEeNeHEeW OKHUCIEHUS JIIEMEHTOB
(OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE U HEOKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE
peakmum); mo TeroBoMmy 3dhdexTy (3K30- M IHAOTEpMHUYECKHE); 1o ¢daze
(roMo- ¥ TeTeporeHHbIe); M0 HAMpaBICHHUIO (0OpaTHUMbIE 1 HEOOPATUMEIE); TI0
WCIOJIb30BAHUIO KaTalln3aropa (KaTaJUTHUYEeCKHEe M HEKAaTaTUTHYECKHE); IO
MeXaHu3My (paJlKaabHbIe, MOJICKYJISIPHbIC U HOHHBIE).

BeposiTHOCTHL NMpOTeKAHUS XMMUYECKHUX peakuuil. BHyTpeHHs sHeprus,
sHTanbIMA. TeruioBod 3¢ddekr xumuueckux peakuuit. TepmMoxumHuyecKue
ypaBHeHUs. CTaHapTHAs SHTAIBINS PEAKIMi 1 00pa30BaHUs BEIIECTB. 3aKOH
I'. K. I'ecca u ero ciaenctBus. DHTPOIUS.

Cxopocth xumuueckux peakumid. [lonstue o ckopoctu peakunuii. CKOpoCcTh
TOMO- M T€T€POreHHON peakuuu. JHeprus akTuBanuu. dakTopsl, BIUAOLINE
Ha CKOPOCTh XUMHYECKOM peakumu. [Ipupoma pearmpyrommx BeIlIECTB.
Temmneparypa (3akoH Banr-I'odpda). Kounenrpaums. Karamuzatopsr u
KaTaJIu3: TOMO- U T€TEPOreHHbIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C
HEOPraHMYECKUMH KaTajlu3aTopaMu. 3aBHUCHUMOCTb CKOPOCTH pEaKkUMi OT
MMOBEPXHOCTH CONPUKOCHOBEHUS PEArnpyIOUX BEIIECTB.

O0paTuMOCTh XMMHYECKHX peaknuii. XuMnueckoe papHoBecue. [lonstue
O XMMHYECKOM paBHOBECHMHU. PaBHOBECHbIE KOHILIEHTpaUWH. J[MHAMHUYHOCTH
XMMHUYECKOr0 paBHOBeCHs. DaKTOpHl, BIMUAIOIINE HA CMEIEHUE PAaBHOBECHS:
KOHIIEHTpalus, AaBieHue, reMneparypa (npunuui Jle [llarennbe).

CamocTosiTesibHast padoTa

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

Tema 2.9.
JlucniepcHble CUCTEMBL.

Conep:xanue yueOHOro MaTepuaJia

IlonsiTue o qucnepcHbIX cucremax. Knaccudukanuus AUCIEPCHBIX CUCTEM B

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
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3aBUCHMOCTH OT AarperaTHoro COCTOSHUSI JHUCIIEPCHOHHOM cpeabl |
JHCTIepcHOM (a3bl, a Takke NO pasMmepy HX uacTul. I 'pyOomaucrepcHble
CUCTEMBI: SMYJIbCUH U CYCHEH3UU. TOHKOIUCIIEPCHBIE CUCTEMBI: KOJIOUIHbIE
(301 M TenM) W HMCTUHHBIE (MOJICKYJIIPHBIE, MOJIEKYJSPHO-UOHHbBIE U
noHHeie). Oddexr Tunmans. Koarymamuss B KOUIOMTHBIX pacTBOpax.
Cunepesuc B Telsx.

3HaYeHMe JAWCNEPCHBIX CHCTEM B JKHBOH M HEXXUBOW mpupoae H
NPAKTHYECKOH KM3HN YeJ0BeKa. OMYJIbCUU U CYCIIEH3UH B CTPOUTEILCTBE,
MUIIEBON MPOMBIIIJIEHHOCTH, KOCMETHKE. brojornueckue 1 TeXHOJIOTHYECKUE
30/1M. 3HAuU€HWE Tejell B OpraHu3aluu S>KMBOW MaTepuu. buosornyeckue,
nuiieBsle, kocMerndyeckue renu. CuHepe3nc Kak (DakTop, Onpeaesstonuil
CPOK I'OJJHOCTH IPOAYKIIMH HA OCHOBE TEJIeil.

[TonydyeHue cycneH3uu cepbl U KaHU(OIH.

[TonmyuyeHne aMyIbCUU PACTUTEIBHOTO Macia u OeH3071a.

[Tonyuenue 3051 kpaxmaia. [lomyuenue 3055 cepbl U3 THOCYIb(aTa HATPUS.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEP/KAHNE

OMyJbCUH U CYCHEH3UM B MEIUIMHCKOM NMPOMBINUIEHHOCTH. MeauIMHCKHUE
30/1M. 3Ha4YeHHE Tejiell B OpraHu3alMy KMBOW MaTepuu MeauIMHCKHUE Tellu.
CBepThIBaHHE KPOBU KaK OMOJIOTHYECKUN CHHEPE3HC, €r0 3HAYCHHUE.

CamocrosiTesibHas padoTa

IIK 1.11

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

Tema 2.10.
PacTtBOpBI.

Coaep:xxaHue y4eOHOro MaTepuaJia

ITousiTne o pacrBopax. Duszuko-xMMUyeckass MPUPOAA PACTBOPEHUS U
pactBopoB. B3ammoneiicTBue pacTBOpUTENSE M PACTBOPEHHOTO BEILECTBA.
PactBopumMocTs BemiecTB. CriocoObl BhIpa)KEHUS KOHIIGHTPAIUA PACTBOPOB:
MaccoBast 10Jis1 paCTBOPEHHOTO BEIECTBA (ITPOLICHTHAS ), MOJISIpHAs!.

Teopusi 3JIEKTPOJUTHYECKONH auccomuanmuu. MexaHusMm Jauccouuaruu
BEILIECTB C PA3IMUYHBIMU TUIIAMHU XHUMHUUYECKHUX CBsI3ei. BKilaJ pyccKkux yueHbIX
B Pa3BHUTHE MPEACTABICHUIN 00 AIEKTPOIUTHICCKOM nuccormanui. OCHOBHbBIC
MOJIOKEHUST ~ TEOPUU  DJIEKTPOIUTHYECKON  TUCCOIUAIUU. CrerncHb
AJIEKTPOJIUTUYECKON AMCCONMANMKM U (DAKTOPHI €€ 3aBUCUMOCTH. CUIIBbHBIC U
cpenHue eKTpoauTsl. uccounanus Boasl. Bogoponueiii nokasarens. Cpena
BOJHBIX PACTBOPOB JJICKTPOJIUTOB. Peakmuu oOMeHa B BOJHBIX pacTBOpax
3JEKTPOJIUTOB.

I'maponu3 kak oOMeHHbIN npouecc. HeoOpatuMelii THAPOIN3 OPTraHUUECKUX
W HEOPraHWYeCKMX COEJIMHEHHMH M €ero 3Hauye€HHWe B MPAKTUYECKOU

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.11

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPOG 12
[Py 01- [1Py 13
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NeATEeILHOCTH 4ejoBeka. OOparumblii  ruaponu3 cosieid. CTynmeH4YaThIid
ruaponus. [IpakTuueckoe NMpUMEHEHHE THAPOIN3a. [ MApOIN3 OpraHmYeCcKux
BemecTB (OENKOB, KUPOB, YIJIEBOAOB, NOMUHYKIeOoTHHOB, AT®D) u ero
Omojoruueckoe M TMpakThdeckoe 3HaueHWe. OMbUIeHHE JKUpOB. Peakmus
aTepuUKaIIH.

CpaBHEHHE JIEKTPOIMPOBOIHOCTH PACTBOPOB AJIEKTPOIUTOB.

CwMmelnieHne paBHOBECHS IUCCOIMAIIMU CI1a0bIX KUCIIOT.

WNuaukaTopsl 1 M3MEHEHHE UX OKPACKHU B Pa3HBIX CPEIax.

CepHOKHCITBIN U (pepMEHTATUBHBIN THIPOJIN3 YTJICBOIOB.

Iunponu3 kapOoHaTOB, Cynb(})aTOB ¥ CHUJIMKATOB IIEJIOYHBIX METAJUIOB;
HUTPATOB CBUHIA

(I) unu uMHKa, XJI0pUIa AMMOHHUSL.

XapakTep JUCCOLUAIUU PA3TUYHBIX THAPOKCUIOB.

[TpuroToBIeHNE PACTBOPOB PA3IUYHBIX BIIOB KOHIICHTPAIIUU

«Peakuuu HOHHOTO 0OMeEHa»

1.CocraBnenne peakuuii HOHHOTO oOMeHa. OOpaTHMble W HEOOpaTUMBbIC
peaKkuuy HOHHOTO OOMeEHa.

2. PaboTta ¢ 00yyaromuMi 1 KOHTPOJIUPYIOIIUMHI MaTepUaIaMu.

«'mapoams»
1. Pemienue 3a1a4 Ha onpenenieHre Tumna ruaposnsa u pH-cpeasr pacTBopoB.
2. Pabota ¢ o0y4aronuMu 1 KOHTPOJIUPYIOIIUMHU MaTepUaAIaMHU.

«Cnoco0bl BbIPaKeHUS] KOHLUEHTPALlMH PACTBOPOB: MaccoBasi /10JIA
PAaCTBOPEHHOr0 BelecTBa (IPOLEHTHAN), MOJIAPHAS»

1. PemeHue 5SKCHEpUMEHTANIbHBIX W PpACUYETHBIX 3aJady Ha BbIYHCIECHUE
MacCOBOM JI0JIM U MAcChl BEIIECTBA B PACTBOPE.

2. PaboTa ¢ 00y4aromuMu 1 KOHTPOJIUPYIOIIUMHI MaTepUaIaMu.

«CMmelIMBaHUE PACTBOPOB PA3HOH KOHIECHTPALUN

1. Pemrenne SKCHCPUMCHTAJIBHBIX W PACUYCTHBIX 3aJa4 Ha IMPUIOTOBJIICHUC
pPacTBOPOB (CMEIIMBAaHUE PACTBOPOB PAa3HOM KOHIICHTPALIUN).

2. Pemenue OKCIICPUMCHTAJIBHBIX W PACUCTHBIX 3aJa4 Ha MOJIPHYIO
KOHIIEHTPALIUIO PACTBOPOB.

3. PaboTa ¢ 00yJaromumMe ¥ KOHTPOJIHPYIONIMMH MaTepHaAIaMH.

CamocTosiTesbHast padoTa

Tema 2.11. OKuUCIUTEIBHO-
BOCCTAaHOBUTEIILHEIE

Conep:kanue y4e0HOIro MaTepuaJa

OKHCINTEIBLHO-BOCCTAHOBUTEILHBIE PCAKIIUH. CreneHb  OKHMCJICHHS.

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07
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PEaKIMH.
DNEKTPOXUMHUYECKHE
MIPOLIECCHI.

BoccranoButenu un okucnurenu. OKuCIeHHEe W BOCCTaHOBJICHHE. BakHeimme
OKHUCJIIUTECIN U BOCCTAHOBUTCIIN. BOCCTaHOBI/ITeHLHBIe CBOﬁCTBa MCTAJIJIOB —
NpoCThIX  BemecTB. OKUCIUTENbHBIE W BOCCTAHOBUTEIBHBIE CBOWCTBA
HEMCTAIJIOB — HpOCTBIX BCIICCTB. BOCCTaHOBI/ITeJIBHBIe CBOfICTBa BCIICCTB,
00pa3oBaHHBIX JIEMEHTAMH B HU3IICH (OTPUIIATEIILHOMN) CTETICHH OKHUCIICHUS.
OKI/ICJII/ITGJILHBIG CBOﬁCTBa BCIICCTB, O6p330BaHHBIX 3JICMCHTAMHU B BBICIHGfI
(TIOJTOXKUTEITBHOM ) CTENECHU OKHCJICHHS. OKHCIUTETbHEIE n
BOCCTAHOBUTCIIbHBIC CBOﬁCTBa BCIICCTB, 06paSOBaHHLIX 3JICMCHTAMHU B
MMPOMEXKYTOYHBIX CTETICHSIX OKHCIICHHS.

Kunaccnpukanusi oKMCIMTEIbHO-BOCCTAHOBUTEIBHBIX peaknuil. Peakuun
MEKaTOMHOTO M MEKMOJICKYJSIPHOTO OKHCJIEHHUS-BOCCTAHOBJICHUS. Peakimm
BHYTPUMOJIEKYJIIPHOTO OKHCJIECHUA-BOCCTAHOBICHHUSL. Peaxuu
CaMOOKHCJICHUS-CAMOBOCCTAHOBJICHHS (TUCIIPOTIOPITMOHUPOBAaHMSI). MeToabl
COCTaBJICHUS ypaBHeHI/Iﬁ OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKquI.
Meron  anekTpoHHOro OanaHca. BiusHme cpempl Ha  MPOTEKAaHHE
OKHUCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX HpOI_[eCCOB.

XuMUYeCKHEe MCTOYHHUKH TOKA. ODJIEKTPOJHBIE TMOTEHIMANbl. Psn
CTaHJAPTHBIX  DJEKTPOJHBIX IOTEHUUAIOB  (DJIEKTPOXUMHUUYECKUN Pt
HaIpspDKEHUH MeTaiioB). ['anpbBaHWYECKHE SJIEMEHTHI M IPUHITUIIBI KX PAOOTHI.
CocraBieHue rajJbBaHUYECKHX 3JIeMeHTOB. OOpa3oBaHMe TaJbBaHUYECKUX Tap
NP XUMHYECKHUX Tporeccax. | aJTbBaHMUECKUE 3JIEMEHTHI, MPUMEHSIEMbIC B
KHU3HHU: CBUHIIOBAs aKKyMYyJIATOpHas Oarapes, HHUKeIb-KaJMHUEBbIE OaTapew,
TOIUIMBHBIE 3JIEMEHTEI.

DJIeKTPOJIHN3 PACILUIABOB M BOJHBIX PACTBOPOB 3J1eKTPOJIMTOB. [Ipoiecchl,
MPOUCXOAIIME Ha KaToJe ¢ aHoJA€. YPaBHEHHUS DJICKTPOXUMHUYECKHUX
IIPOLIECCOB. JIEKTPOJIN3 BOJHBIX PACTBOPOB C HMHEPTHBIMHU DJIEKTPOJAMHU.
DONeKTpoNM3  BOJHBIX  PAaCTBOPOB C  PACTBOPUMBIMH  AJICKTPOJIAMH.
[IpakTueckoe mnpuMeHeHHe »diekTposinza. [IpakThueckoe MNpUMEHEHHE
AJICKTPOJIM3a MJIsi TIOJYYCHUS] MICIOYHBIX, IICIIOYHO3EMEIBHBIX METAUIOB H
AJTFOMHUHUA.

BzaumopeiicTBe METAIUIOB C HEMETAUIaMH, a TaKKe€ C PaCTBOPAMH COJIEH U
pacTBOpamMu KUCIIOT.

BzaumopeiicTBue cepHO U @30THOM KUCIIOT C MEJIBIO.

OxucauTenpHble CBOMCTBA IIEPMAHIaHATa KaJlusl B pa3JIMYHbIX CPEAAX.

IIpakTHyeckoe 3aHATHE «JJIEKTPOJIN3 PACINIABOB M BOJAHBIX PACTBOPOB

JIP 01- JIP 07
MP 01- MP 03
I1P6 01- ITPOG 12
[IPy O1- [TPy 13
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3J1eKTPOJIHUTOB»
1. Pemenue 3anay no teme «IEKTPOIU3»
2. Pabora ¢ 00y4aronmMu ¥ KOHTPOJIUPYIOIIMMH MaTeprUaiaMu.

CamocrosiTesibHas padoTa

Tema 2.12.
XUMUS DJIEMEHTOB.

Conep:xaHue yueOHOro MaTepuaJia

s-nemenmol

Boaopoa. /IBolicTBEHHOE MOJO0KEHUE BOIOPOAA B NEPUOAUYECKOU CHUCTEME.
N3otomer Bomopoaa. Tspkenas Boga. OKUCTUTENBHBIE U BOCCTAHOBUTEIBHBIC
CBOMCTBa BOJOPO/A, €ro MOJIydeHUE U puMeHeHue. Poiib Bogopoaa B AKUBOM
U HexxuBoM mpupozae. Boma. Ponb Boabl kak cpemnooOpas3yromiero BemecTBa
KJIETKH. DKOJIOTHYECKHE aCIIEKThI BOJIOIOJIb30BaHHS.

daementbl IA-rpynnbl. Illemounsie meramnsl. OOmas XapaKTepHCTHKA
LIEJIOYHBIX METAJNIOB HA OCHOBaHWM MosioxkeHus B Ilepuogmueckoil cucreme
anementoB J[. 1. MenneneeBa u ctpoenus aromos. [lonydenue, puznueckue u
XMMHYECKHE CBOMCTBA IEJIOYHBIX METa/uIoB. KaTHOHBI IIEITOYHBIX METAIIOB
KaK Ba)KHEWIass XuMU4Yeckast (opMa UX CyIIECTBOBAHUS, PETYJISITUBHAS POJIb
KaTMOHOB KaJIUsl U HATpHs B )KMBOU KieTke. [Ipupoansle coenuHeHNs HaTpus
M KaJus, UX 3Ha4YCHHE.

JdaemeHnThl IIA-rpynnbl. OOmias XapakTepHCTHKA IIEI0YHO3EMENIbHBIX
METAJUIOB M MAarHusi Ha OCHOBaHWHU MoJiokeHust B Ilepuonnueckoi cucreme
snemenToB [[. . MenneneeBa u crpoenus aromoB. Kanbiuii, ero noisydeHnue,
(du3nyecKkre U XMMHYECKHE CBOMCTBA. BakHEWITNE COSAMHCHUS KAJIBIUS, UX
3HaueHue u npumMeHenue. Kanbiuii B mpupoje, ero Ouoaorudeckast poib.
p-Onemenmol

AsmoMuHui. XapakTEepUCTHKa alIOMUHUS Ha OCHOBAHUM IIOJOKEHUS B
IIepnonnueckoii cucreme atementoB JI. M. MenaeneeBa u cTpoeHus aTtoma.
[Tonyuyenue, pusmueckne U XMUMUYECKUE CBOICTBa almoMHuHUA. Baxnelue
COCMHEHHS aJTIOMUHUS, UX CBOMCTBA, 3HaUYCHUE W NpuMmeHeHue. [Ipupoanbie
COECIUHEHHS aTIOMHUHUS.

d-Onemenmol

Ocob6ennoctu crpoerus aromoB d-anemenToB (IB-VIIIB-rpynm). Mens, IMHK,
XpOM, JKENe30, MapraHel] Kak TMpOCThIe BEIIECTBA, WX (U3UYECKUE U
XUMUYECKHE CBoOMcTBAa. HaxokaeHue »STUX METauioB B HPUPOAE, HX
nosrydeHre u 3HavueHne. CoequHeHus d-2JIEMEHTOB C Pa3TUYHBIMHU CTETICHIMU
OKHCJEeHUsl. XapakTep OKCHJAOB M THAPOKCHIOB OSTHUX JJIEMEHTOB B

10

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.11

JIP 01- JIP 07
MP 01- MP 03
ITP6 01- ITPG 12
[Py 01- [1Py 13
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3aBUCUMOCTH OT CTEIIEHHU OKHMCIICHHS METaJlIa.

JaeMeHnThbl IVA-rpynnbl. O0mmas xapakTepUCTHKA 3JIEMEHTOB 3TOM TPYIIIbI
Ha OCHOBaHUM WX moyiokeHus B Ilepuommueckoit cucrteme snemeHTtoB JI. .
MenpeneeBa U CTpOeHHUs aTOMOB. Yriepold U ero amiorponus. CBoiicTBa
QJTOTPOIHBIX MOAUUKALUN yTIepoaa, UX 3HaUYeHUEe U MpuMeHeHne. OKCUIbI
U TUAPOKCHIBI YTIepoJa W KpPEeMHHMs, MX XuMmudeckue cpoiictBa. Conu
YTOJbHOM M KPEMHHEBBIX KHUCIJIOT, UX 3HauyeHHWe U npuMmeHeHue. CTekno u
CWJIMKAaTHAs TPOMBINUICHHOCTh. [IpupomooOpa3yromas poib yriepoaa uis
YKUBOUM M KPEMHMUS JIsl HEXKUBOUW HPHUPOIBI.

Yriepoa u kpemuuii. O0mias XapakTepUCTHKA HA OCHOBAHUH MX TOJOXKCHUS
B Ilepuoanueckoit cucreme JI. 1. MenaeneeBa u crpoenusa atoma. [Ipocteie
BEIIECTBA, OOpa3oOBaHHbIE ASTUMHU dieMeHTamMH. OKCHIbBI W THAPOKCHUJIBI
yriepojia U KpeMHus. Baxueline conu yroJbHOM U KPEMHUEBOM KHUCIOT.
CunukaTHasi TPOMBIIUIEHHOCTb.

OueMeHThl VA-rpynnbl. OOmmas xapakTepUCTHKA 3JIEMEHTOB ATOW TPYIIIBI
Ha OCHOBaHMM UX mnosioxkeHus B Ilepuoanueckoit cucreme snementos JI. M.
MenpneneeBa u ctpoeHns aToMoB. CTpOEHHE MOJIEKYJIBI a30Ta U aJUNTIOTPOITHBIX
momudukamuii - pochopa, uX ¢ulMUECKHE W XUMHUYECKHE CBOMCTBA.
Bonoponusie coenunenus snemeHToB VA-rpymmbl. Okcnbl azota u dpocdopa,
COOTBETCTBYIOIIME UM KHCIOTHI. Conu 3TuX KuciaoT. CBOMCTBA KMCIOPOAHBIX
coeMHEHMH a30Ta U (hocdopa, uX 3HAaUCHUE U TpuMeHeHne. A30T u pochop B
pUpoe, UX OMOJIIOTHYECcKas POJb.

Xanpkorenbl. OOIas XapakTEepUCTHKAa XaJbKOI€HOB HAa OCHOBAaHUU HX
nonoxxenusa B Ilepuomnueckoint cucreme snementoB [l M. MenneneeBa u
CTPOEHHsSI aTOMOB. XaJIbKOT€Hbl — TMPOCTBIE BEIIEeCTBA. AJUIOTPOIHUS.
CrpoeHne MOJIEKyJ aJUIOTPOITHBIX MoAU(UKaluii 1 ux cBoicTBa. [lomyuenue
W TPUMEHEHHE KHCIOpoJa U cepbl. XalbKOT€Hbl B MPUPOJE, HX
OuosIornuecKas pob.

I'anorennl. OOmIas xapaKTepUCTHKA FAJIOT€HOB Ha OCHOBAHUH MX MOJIOXKEHUS
B Ilepmomnueckoin cucreme snementoB JI. M. Menneneesa u crpoeHus
aTOMOB. ['anoreHel — MpPOCThIE BEIIECTBA: CTPOECHUE MOJIEKYJI, XUMUYECKUE
CBOICTBA, MTOJYYECHHUE U NTPUMEHEHNE. BaxkHelIne COeIMHEHNS TAJIOTEHOB, UX
CBOICTBA, 3HAUYCHHE U NpUMEHeHue. ['amoreHsl B mpupoje. buonormnyeckas
pOJIb TaJIOTEHOB.

«M3yuyeHne CBOMCTB NMPOCTHIX BENIECTB U COeTMHEHUH p- U d-3J1eMEHTOB)
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1. [Tony4yeHue TUIPOKCUIOB AITIOMHUHHMS, MEU U XKeje3a, U UCCIEeOBaHUE UX
CBOWCTB.
2. Pabora ¢ 00yJaronMu 1 KOHTPOJUPYIOIIMMH MaTepHaIaMH.

«p-3jemeHThl: Yriaepoa. Kpemunii. Azor. @ocdop».
1. [Tony4eHue u UcclieIOBaHNE CBOMCTB OKCHIIOB CEPBI, yriepona, hocdopa.
2. Pabota ¢ 00y4JarmuMy ¥ KOHTPOJIUPYIOINUMHU MaTCPUATAMH.

CamocrosiTesibHas padoTa

Tema 2.13. Xumus B ObITY
Y MPOU3BOACTBEHHOM
JIeSITEIILHOCTH YeJIOBEKa

Conep:kanue y4e0HOIro MaTepuaJa

XuMHUSA ¥ NPOU3BOACTBO. XHUMHUYECKAas MPOMBIIICHHOCTh U XUMHYECKHE
TexHoJIoTHH. ChIpbe JUIsi XUMHUYECKOW MPOMBIIIIIEHHOCTH. Boia B XuMuueckoi
MPOMBIIIUIEHHOCTH. JHEpPrus sl XUMHUYECKOro mpou3BojcTBa. Hayunbie
MPUHIUIIBI XMUMUYECKOrO0 MPOU3BOJACTBA. 3alllUTa OKPYXalolled Cpelbl U
OXpaHa TpyJa TIpU XHUMHYECKOM Tpou3BojacTBe. (OCHOBHBIE CTaauu
XUMHYECKOTO MPOW3BOACTBA. OOIIME MPEeACTaBICHUS O MPOMBIILICHHBIX
croco0ax TOJYyYeHHUs] XUMHUYECKHX BEIIECTB (HAa TpHUMEpe MPOU3BOJICTBA
aMMHaKa, CepHOM KucioThl). CpaBHEHHE MPOU3BOJICTBA aMMHAaKa U METaHOJIA.
XuMusl B CeJbCKOM XO3siiicTBe. XuMHU3amus CEJIBCKOTO XO3SHMCTBAa M €€
HanpasieHuA. PacTeHuss W mouBa, IMOYBEHHBIM MNOTJIOIAIOIIMN KOMIUIEKC.
Y nobpenus u ux kinaccudukaius. Pollb HEOPraHMUECKUX BEIIECTB B KAUYECTBE
MUHEPANBHBIX YyOOOpeHwmid, ymyummurenedi mousbl. CocTaB MUHEPATBHBIX
yaoOpeHu W HMX TNPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa IOYBHI U €€
pPa3HOBUAHOCTH. B3amMOCBsI3p cocTaBa yAOOpeHHWH © WX BIMSHHS Ha
BEreTaTUBHBIE CBOMCTBA M IUIOJOHOIICHUE PACTEHUH. XUMHUYECKUE CPEICTBA
3aIIUThl pacTeHuid. OTpULIaTeNbHBIE MOCIEACTBUS IPUMEHEHHS TECTULIUIOB U
O6opbrba ¢ HUMHU. XUMHU3aIKs )KUBOTHOBOJICTBA.

XHMHUS M 3K0JIOTHsl. XMMUYECKOE 3arpsi3HEHUE OKpY Karolel cpeapl. OxpaHa
ruapochepsl OT XUMUYECKOTo 3arpsi3HeHus. OXpaHa MOYBBI OT XUMHUYECKOTO
3arpsi3HeHusi. Oxpana atmocdepsl OT XHMHUYECKOro 3arpsi3HeHus. OxpaHa
bmopbl 1 (payHBl OT XMMHYECKOTO 3arps3HEHUs. bHOTeXHOJIOTHS M TeHHas
WHXXEHEpUsl.

XuMHUSA U MOBCEHEBHAS KU3Hb YeI0BeKa. MOIoIKe U YUCTAIINE CPEACTBA.
CpenctBa 60pb0OBbI ¢ OBITOBEIME HaceKOMbIMU. CpefcTBa JTMYHOW THTHUEHBI U
KOCMETUKH. XHUMHUS M nuim@a. MapKUpoBKH YIAKOBOK TMHUIIEBBIX U
TUTHEHUYECKUX MPOAYKTOB M YMEHHME UX YUTATh. DKOJIOTHUS KUJIHILA.

ITpodeccroHaIbHO-0PHEHTHPOBAHHOE COJIePKAHUE

OK 01, OK 02, OK 03,
OK 04, OK 05, OK 07,
K 1.11

JIP 01- JIP 07
MP 01- MP 03
TIP6 01- TIP6 12
TPy 01- TTPy 13
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XumMusa M MeauIHa. XUMUS U T€HETHKA YEJI0BEKa.
Homamnsiss  anteka. JlekapcTBeHHBIE TIpemapatbl W HUX  Oe30IacHoe
HUCIIOJIL30BaHUE.

«XUMHUYeCKHd aHAJIN3 TPOO BOABD) 2
1. IlomyueHue XKeCTKOM BOIbI M HU3YYECHHME €€ CBOWCTB. YCTpaHEHHE
BPEMEHHOM U ITOCTOSTHHOW KECTKOCTH.
2. KHCIOTHOCTD U IEI0YHOCTb BOIbI, pH cpeabl 1 MeTOIbl e onpeaeIeHHUs.
3. CocraBieHue YpaBHEHHUI peaklMil, MPOTEKAIOIIMUX MpPHU OIpereICHUH
KHUCJIOTHOCTH/ LIIEIOYHOCTH NMPOO BOBI.
«KavecTBeHHbIN XUMHYECKH COCTAB MPOAYKTOB MUTAHUS» 2
1. Opranuyeckue M HEOpPraHMYECKHE BEIIECTBA, BXOJAIIME B COCTaB
npoaykToB nuTaHus. OnpeneneHue coctaBa OO Ha COJEp)KaHUE MAaKpo U
MHKPO3JIEMEHTOB.
2. U3yueHue mNpeUIOKEHHBIX IMpernojaBaTesieM OlioJ Ha  IOpeaMeT
XMMHUYECKOTO COCTaBa, OMpEIeNIeHHE J0Jed OT CYyTOYHOH HOPMBI Makpo H
MHUKPO3JIEMEHTOB B YKa3aHHOM OJIIOfI€.
CamocrosiTesibHas paboTa -
JuddepennnpoBannbiii | Cogepkanue yueOHOro MaTepuasa 2 OK 01, OK 02, OK 03,
3auer KOHTpOJIs IIPOiiIeHHOT0 MaTepuana. OK 04, OK 05, OK 07,
MK 1.11
JIP 01- JIP 07
MP 01- MP 03
ITP6 01- TTPG 12
CamocTosiTe1bHas1 paboTa - [Py 01- TPy 13
MaxkcumajibHasi ydyeOHasi HArpy3Ka (Bcero 4acoB) 160
Oo0s13aTesIbHAs ayAUTOPHAS y4eOHast HATPY3Ka (BCero 4acoB) 156
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3. YCJOBUS PEAJIM3AIIUM PABOYEN TPOI'PAMMBI YYEBHOI'O
MNPEJMETA
3.1. TpebGoBanusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzamus nporpaMmbl TUCHUTIUIMHBI TpeOyeT HaIM4YMsA Y4eOHOro KaOMHeTa
XUMUH.
Obopyoosanue yuedH020 KabuHema 011 meopemuydeckKux 3aHAmuIlL:

e pabouee MECTO MpenoiaBaTes;

® [10CaJI0YHBIE MECTA 10 KOJIMYECTBY O0YHAIOIINXCS;

e 1mKkad s XpaHeHus y4eOHO-HATJISIHBIX TOCOOUH;

e HarjsigHble T1OocoOust (y4eOHMKH, OINOPHBIE KOHCHEKTHI-IIJIAKAThI,
KapTOUYKHM, pa3gaTOYHbIM [IUIAKTUYECKUM Marepuas, CIPaBOYHBIM Marepual,
Ta6nuna «llepuoanueckas cuctema xumuueckux 3iemeHToB [[.M.MenneneeBay,
Tabnmuna «Psng snexkTpoorpuniareibHOCTHY, Tabnuna «PacTBOpUMOCTH COJICH,
KHUCIIOT U OCHOBAHUW» U JIp.).

® KOMIUICKT Y4COHO-METOIMUCCKUX TTOCOOHI 110 XUMHUH,

® XUMHUYECKOE 000pyaoBaHUE (JTabopaTOpHOE 00OPYIOBAHUE U PEAKTUBEI);

® [IaKeT JOKYMEHTAIIUU MO0 TEXHUKE 0€30MacHOCTH.

Texnuueckue cpeocmea odyuenus:
® [IEPCOHANBbHBII  KOMIIBIOTEp C  JIMUEH3UOHHBIM  IPOTrPaMMHBIM
oOecreyeHUEM;
® MYJIbTUMEIUANPOEKTOP;
® DKpaH.

Oobopyoosanue yuebno2o kabunema 0,11 NPAKMUYECKUX 3AHAMUIL:

e pabouee MECTO MpenoaaBaTes;

® [10CaJI0YHBIC MECTA MO KOJIMYECTBY OOyYaIOIIUXCS,

e mkad I XpaHEHUs! y4eOHO-HATJISTHBIX TOCOOUH;

e HarsIAHbIE TocoOus  (YU4eOHUKHM, ONOpHBIE  KOHCHEKTHI-TUIAKaThI,
KApTOYKH, pa3JdaTOYHbIA JUIAKTUYECKUM MaTepuai, CHpPAaBOYHBIM MaTepua,
Tabmuna «llepuoanueckas cuctema xuMuueckux aiemeHToB [[.M.MenneneeBay,
Tabmuua «Psg snekrpoorpuniatenbHocTh», Tabnuna «PacTBopuMOCTh colieH,
KHMCJIOT U OCHOBaHUI» U JIp.).

® KOMIUIEKT Y4€OHO-METOIMUECKUX TTOCOOUI 10 XUMUH;

e xuMHUYecKoe o0opynoBaHue (JlabopaTopHOe 000PYIOBAHUE U PEAKTUBBI);

® [IaKeT JIOKYMEHTAIlMU MO TEXHUKE 0€30MacHOCTH.

Texnuueckue cpeocmea odyuenusn:
® [IEPCOHAIBHBII  KOMIBIOTEP C  JIMUEH3UOHHBIM  IPOTPaMMHBIM
oOecIieueHuEM;
® MyJIbTUMEIUANPOEKTOP;
® DOKpaH.
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3.2. Mu¢popmanuoHHOe oOecreyeHne peaju3anu NporpaMmmMbl

3.2.1. OcHoBHas JIUTEpPaTYypAa

1. Xumus: 10-# knacc: yrmyOnéaasiii ypoBenb: yueouuk / B. B. Epemun, H. E.
Ky3pmenko, B. W. Tepenun, A. A. Jlpozmos, B. B. Jlynun - Mocksa:
[Tpocsemenne, 2023. - ISBN 978-5-09-107226-6. - Tekct: snexkrponnsiit // IbC
"Koncynbrant cTyneHra": [caiiT]. - URL:
https://www.studentlibrary.ru/book/ISBNP97850910722661 .html

2. Xumust: 11-i1 knacc: yrinyOn€nnsiid ypoenb: yueonuk / B. B. Epemun, H. E.
Kysemenko, A. A. Jlpo3nos, B. B. JIynun - Mocksa: IIpocsemenue, 2023. - ISBN
978-5-09-107469-7. - Tekct: anexkTpoHHsli // DBC "KoHCYNbTaHT CTyIeHTa»:
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBNP97850910746971 .html

3.2.2. J/lonoJiHMTEIbHAS JIUTEPATYPA

1. ba6koB, A. B. Xumus: yueObnuk / A. B. badkop, T. 1. bapabanosa, B. A.
ITonikoB. - MockBa: I'90TAP-Menua, 2020. - 352 c.: mi. - 352 c¢. - ISBN 978-5-
9704-6149-5. - Tekct: snexrponnbiii / ObC "KoHcynbTaHT cTyneHTa»: [caT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785970461495 .html

2. babxog, A. B. O6mas u Heoprannyeckas xumusi: yaeOnuk / A. B. badkos, T. .
BbapabanoBa, B. A. Ilonkos. - 2-e¢ u3a., ucmp. - Mocksa: [DOTAP-Menua, 2022. -
384 c. - ISBN 978-5-9704-6784-8. - Tekcr: 3HeKTp0HHLH71 // 9BC "KoHcynbTaHT
CcTyaeHTta": [cailT]. URL:
https://www.studentlibrary.ru/book/ISBN9785970467 848 html

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

3.2.3. CoBpeMeHnHbIe IpodeccuoHATbHBbIE 0a3bl JAHHBIX 1 HH(POPMALIMOHHbIE
pecypcbl cetu UHTepHeT:

1. XKypnan «Xumus B mkosaey. - www.hvsh.ru

. Kypnan «Xumus u Ku3Hb». - www.hij.ru

. UHTepHeT-u3znanue aia yuureiei «EcTecTBEHHbIE HAYKW». ~-Www.enauki.ru
. Metronuueckas razera «llepBoe ceHTAOps». -www. I september.ru

. OOpazoBaTeabHbIN CAUT JJISl IIKOJIBHUKOB «XUMHUsI». - www.hemi.wallst.ru
. OOpazoBaTeabHbIN CAUT ISl IKOJIBHUKOB. - www.alhimikov.net

. Onumnuana «Ilokopu BopoObeBbl ropel». - www.pvg.mk.ru

. DNeKTpoHHass OMOIMOTEKA M0 XUMHUU. - Www.chem.msu.su

. DNEKTPOHHBIN )XypHaTl « XUMHUKU U XUMHUSI». -WwWw.chemistry-chemists.com
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

INPEAMETA

Dopmul u Memoowl
Pezynomamul o6yuenus Kpumepuu oyenku

OUeHKU
[1P6 01 - chopmupoBaHHOCTH | «OTIMYHO» - TEOPETUYECKOE |— Y CTHBIN
MPEACTABICHUN: O XUMHUYECKOU | COAEpKAHUE IIPOrPaMMEI | MHIUBUAYAJIbHBIM,
COCTaBIIAIOLIEN OCBOEHO IIOJIHOCTBIO, 0e3 | (poHTANBHBIA OMPOC
€CTECTBEHHOHAYYHOH KapTHUHBI | IPOOEIIOB, yMeHUs |— [TuchMeHHas MpoBepKa
MUpa, POJIM XUMHH B MO3HAHUU | CHOPMHUPOBAHBI, BCC | — TecTUpOBaHHE
SIBJICHUIN MIPUPOIBI, B | IPEAYCMOTPEHHBIE MPOTPAMMON | _ BrimonneHue
GbopMUPOBAaHUN MBIIUICHUS U | yueOHbIE 3aJjaHHsl BBIIIOJIHEHBI, NPAKTHYECKHX 3a/[aHuii
KYJIBTYPbI JUYHOCTH, € | KaYeCTBO  MX  BBIMONHEHUS | pasyovpopHEBbIe
(bYHKIIMOHATBHONW IPAMOTHOCTH, | OLIEHEHO BBICOKO. 3a7TAHIS
HEOOXOIUMOW Uil peuieHus | «XOopomio» - TEOPETUYECKOe
MPAKTUYECKHUX 3a1ad W | coZiepKaHHe  Kypea  OCBOCHO |[[nonexyrounas
IKOJIOTUYECKH O0OOCHOBAHHOTO | IOJHOCThIO, 0e3  mpobenos, atTectams B dopme
OTHOIICHUS K CBOEMY 37I0POBbIO | HEKOTOPHIE YMEHHS | 1y hepeHIMPOBAHHOTO
Y TIPUPOJHOMN Cpelie; c(OPMUPOBaHBI  HEOCTATOUHO, |5ayatq
[IP6 02-BmameHne CHCTEMOM | Bce MpEeyCMOTPEHHBIE

XUMUYECKUX 3HAHUU, KOTOpas

MpOrpaMMoil y4eOHbIC 3aTaHUs

BKJIIOYAET: OCHOBOIOJIAraloliye | BbIMOJIHEHbl, HEKOTOPbIE BH/IbI
MOHATHS (XUMHYECKUI SJIEMEHT, | 3aJJlaHuil BBITIOJTHEHBI C
aToOM, OJJICKTPOHHAs 000J0YKa | OMHUOKAMHU.

atoma, s-, p-, d-2JEKTPOHHBIE | «Y10BJIETBOPUTEIbLHOY -
opbuTanu aTOMOB, HOH, | TEOPETUYECKOE coJiep>KaHue
MOJIeKyJIa, BaJICHTHOCTh, | Kypca OCBOEHO YacTUYHO, HO
ANEKTPOOTPHUIATETLHOCTb, poOGEITbI HE HOCST
CTETICHb OKUCJICHUS, | CYIIECTBEHHOTO Xapakrepa,
XUMHYECKas  CBA3b,  MOJIb, | HEOOXOIUMBIE yMEHHUS B
MOJIIpHAasT Macca, MOJSPHBIA | OCHOBHOM c(hopMHUPOBAHBI,
00beM, YIJIEpOAHBIA  CKEJET, | OOJBITUHCTBO
byHKIIMOHATBHAS rpynna, | mpeayCMOTPEHHBIX MPOTPaMMOn
pamukai, Hu30Mepusi, U30MEphI, | O0yUYeHHUs] y4YEOHBIX 3aJaHUi
TOMOJIOTHYECKUN psid, | BBIIOJIHEHO,  HEKOTOpPhIE U3
TOMOJIOTH, YTJIEBOJOPOBI, | BBITIOJTHCHHBIX 3a/laHui
KHUCTIOPOJI- M a30TCOJAEpIKAIUE | COJIEPKAT OIIUOKH.
COCITUHECHMUS, ounonorndeckn | «HeyaoBJIeTBOPUTETBLHO -
aKTUBHBIEC BellecTBa (YIJIEBObI, | TEOPETHUECKOE COJCpKAHHUE
JKHPBI, Oenkm), MOHOMEpP, | Kypca HE OCBOECHO, YMEHHUSI HE
MOJIUMEP, CTPYKTYpPHOE 3BEHO, | CHOPMHUPOBAHBI, BHIIOJHEHHBIC
BBICOKOMOJICKYJISIPHBIE y4eOHbIe 3aJJaHusI COJIEpIKaAT
COCIIMHEHUS, KpUCTaJNINYecKasi | TpyObie OIIHOKH.

pemieTka, THUIBl XUMHUYCCKUX

peaxiuit (OKHCTUTENBHO-

BOCCTAaHOBUTEIIHHBIE, 9K30-U

SHAOTEPMHUYECKUE, peaxiuu

WOHHOTO OOMEHa), pacTBOp,

ANEKTPOJIUTHI, HEIIEKTPOIUTHI,

AIIEKTPOIUTHIECKAS

JUCCOoLIMAIus, OKUCIIUTEb,

BOCCTaHOBHUTEIIb, CKOPOCTh
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XUMHUYECKOU peakuuu,

XUMHYECKOe paBHOBECHE),
TEOpUH U  3aKOHBI (Teopus
XUMHUYECKOTO CTpOCHUS
opraHuyeckux BemiecTB A.M.
Bytneposna, Teopus
ANEKTPOIUTUYECKOMN

JTUCCOLIMAIINY, TEPUOANYECKUN
3akoH /.M. MeHneneeBa, 3aK0H
COXpaHECHHUS MAacchl),
3aKOHOMEPHOCTH,
CUMBOJINYECKUN SI3bIK XHMHH,
(haKkTOIOTUYECKHE CBEIECHUS O
CBOICTBaX, COCTaBe, MOMyUYCHUU
u 0e30MacHOM HCTOJIb30BaHUHT
BaXHEHIIINX HEOPTraHUYECKHX U
OpPTaHMYECKUX BEIIECTB B OBITY
U TPaKTUYECKON NeATeIbHOCTH
YeloBeKa

[1P6 03-chopmupoBaHHOCTH
YMEHHH BBHISBIISTH XapaKTepHBIC
OpU3HAKM W B3aHMOCBA3b
W3YYCHHBIX TIOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TOHSITHSI npu OIMHMCAaHUU
CTpOEHUSA u CBOICTB
HEOPTaHUYECKUX u
OpraHMYECKUX BEUIECTB U HUX
MpEeBpaICHHIA; BEISIBIISITh
B3aMMOCBSI3b XUMHUYECKHUX
3HaHUW €  TOHATUSIMH U
MpEe/ICTaBICHUSIMHU JIPYyTHUX
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

I[1P6 04 - chopmMupoBaHHOCTD
YMEHUI HCIIOJIb30BaTh
HAUMEHOBAHUS XUMHYECKHUX
COCIMHEHUI MEXIyHapOJAHOTO
COr3a TEOPETUYECKOMN 51
MPUKIIATHON XUMUHU u
TPUBHAIILHBIC Ha3BaHUS
BaXHEHMIINX BEIIECTB (STHIICH,
aleTUNIeH, TJIHIEpPUH, (EHOI,
dbopmanbaerum, YKCyCHas
KHUCJIOTa, TJIMIWH, yTapHBIA ra3,
VIJAEKUCIBIA  Ta3,  aMMHak,
raimieHas W3BeCTh, HeralieHas
U3BECTh, MUThEBas coJla U
JIPYTHX), COCTAaBISATH (POPMYIIBI

HEOPTaHUYCCKUX u
OpTraHUYCCKUX BCIICCTB,
YPaBHCHUA XHUMHUYCCKHUX
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peaximii, OOBSICHATH UX CMBICIT,
HOATBEPXKJIaTh  XapaKTepHbIE
XUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOILIUMHU
OKCIIEPUMEHTAMH W 3aIHUCSIMHU
ypaBHEHHH XUMUYECKHUX
pEaKLHii;

I[IP6 05- cdhopMHUpPOBaHHOCTH
YMEHUH yCTaHABJIMBATh
HOPUHAIEKHOCTE  M3YUYEHHBIX
HEOPraHMYECKUX u
OpPraHMYeCKHX  BEIIEeCTB K
ONpeNeICHHBIM  KJlaccaM |

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

OTIPECNATh BUIBl XUMHUYECKHX
cBs3ell (KOBAJICHTHAsl, MOHHAS,
MeTaJuIMuecKasi, BOJOpPOJHAs),

THUIIBI KPUCTaTHIECKUX
pereToK BEIIECTB;
KJIacCU(PHUITUPOBATH

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

BEIIIECTB " XUMHUYECKHUX
SIBJICHUM (HabmroieHue,
HU3MEpPEHHE, SKCTICPUMEHT,
MOJICJIUPOBAHUE);

[1P6 07-chopmMupoBaHHOCTH
YMEHUU MPOBOJUTH PACUYETHI 1O
XuMHueckuMm  popmynam U
YPaBHEHUSIM XUMHYECKHUX
peakuuii C  HKCMHOJb30BAHHEM
buznuecKux BEJINYMH,
XapaKTepU3yIOUINX BElIecTBa C
KOJINYECTBEHHOU CTOPOHBIL:
Macchl, oObema (HOpMabHBIE
yCJIOBHs) Ta30B, KOJUYECTBA
BELIECTBA; UCIIOJIb30BaTh
CHUCTEMHbIE XUMUYECKHE 3HAHUS
JUIsL  TIPUHATHSL ~ pEelIeHud B

KOHKPETHBIX KU3HEHHBIX
CUTyalLusX, CBSI3aHHBIX C
BELIECTBAMHU u ux
MPUMEHEHUEM;

I1P6 08 - chopmMupoBaHHOCTD
YMEHUHI IJIAHUPOBATh u
BBITIOJIHATD XUMUYECKUN

SKCTIEpUMEHT  (TIpeBpaIIeHUs
OpTraHU4YCCKUX BCIICCTB npu
HarpeBaHUH, TIOJTYYCHHE
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STWJICHa W  HW3YYEHHE  €ro
CBOIICTB, KayeCTBEHHbBIC
peaxuun Ha QJTBJICTHIBI,
Kpaxmal, YKCYCHYIO KHCIIOTY;
neHaTypauust ~ OeJIKOB TP
HarpeBaHUU, LIBETHBIE PEAKIUU
OCJIKOB; TPOBOAUTH PEAKIINH
MOHHOTO OOMEHa, OIpenemsaTh
Cpey  BOIHBIX  PacTBOPOB,
KaueCTBEHHbIE  peaKkIMu  Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-
AQHUOHBI, HA KAaTHMOH aMMOHWUS;
pemarb  SKCIEPUMEHTAIbHBIE
3amayd no TeMaMm "Mertaiuiel" u
"HemeTannsl") B COOTBETCTBHU
c MpaBUJIaMU TEXHUKHU
0€30MacHOCTH TpHU OOpaleHUH
C BEIECTBAMH U JaOOPATOPHBIM
000pyI0BaHUEM; MPEACTABIAThH
pe3ynbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3aIUcCH
YpaBHEHUH COOTBETCTBYIOIINX
peakimii ¥ QOpMyIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHUX

pE3yIbTaTOoB;

I[TIP6 09 - chopmMupoBaHHOCTH
YMCHUA AHAJIM3UPOBATH
XUMHUYECKYIO nHpopmarmto,
[1OJIy4aeMYIO u3 pa3HBIX

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

I[IP6 10- chopmMupoBaHHOCTD
YyMEHUW coOmofaTh IpaBuia
HKOJIOTHUYECKU
1eJIeCO00Pa3HOro TMOBEJACHUS B
OBITY ¥ TPYJIOBOU IE€ATEIHHOCTH
B IIEJIIX COXpPaHEHHs CBOEro
3I0pOBbSI U OKpYXKarolen
IPUPOJIHON Cpenbl; YUUTHIBATh
ONACHOCTb  BO3JICMCTBHS  HA

JKUBBIE OpTraHU3MBI
OIIpEeAEIEHHBIX BEIIIECTB,
MOHMMAas. CMBICJ  TOKa3aTess
MpeaeIbHON JIOITyCTUMOU
KOHIICHTpaIUH;

IIP6 11- mis oOyuarommxcst ¢
OTrpaHUYEHHBIMU

BO3MO>KHOCTSIMU 3JI0pOBBSL:
c(hopMUPOBAHHOCTH YMEHUS
IPUMEHSTh 3HAHUS 00

OCHOBHBIX OOCTYIHBIX METOOAX
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MMO3HAHUS BCIICCTB H
XAMUYECKHX SIBJICHUI;

1IP612- gms  chuemelx |
CIa0OBUAAIINX OOyYAIOIINUXCS:
c(hOopMUPOBAHHOCTH YMEHUS
HCIOJIB30BATh penbedHo
TOYCUHYIO CUCTEMY
ob6o3nauennii JI. bpaiinsg mis
3alUCU XUMHYECKUX (POpMYI.
[IPy 01- cdhopMupoBaHHOCTH

IIPEICTABJICHUIN: 0
MaTepUaIbHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSX u
MO03HaBAEMOCTHU SIBIICHUUN
MPHUPOJIBI; O MECTE W 3HAYCHUU
XUMHH B CUCTEME
€CTECTBCHHBIX HAYK U €€ POJIH B
obecrieueHnn YCTOHYHBOTO
pa3BUTHS  YelIOBEYECTBA: B
pereHun npobiem
3KOJOTHYECKOM,

SHEPreTUYECKON H  MHUILEBOMN
0€30macHOCTH, B  Pa3BUTHHU
MEAMIMHBI, CO3JaHUH HOBBIX

MaTcpuraioB, HOBBIX
VICTOYHUKOB SHEPIUH, B
o0ecrieyeHU  palMoHaIbHOTO
IPHPOIOIIOIH30BAHNS, B

(GbOpMUPOBAHUN MHUPOBO33PEHUS
U 00IIel KyJIbTyphl YelOBeKa, a
TaKKe HKOJIOTHYECKU
000CHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON
cpexne;

[IPy 02- BnameHue cucremon
XUMHYECKHX 3HAaHUH, KOTOpas
BKIIIOYAET: OCHOBOTIOJIAraloIue
MOHATHS  (IOTIONTHUTEIBHO K
CHUCTEeME TMOHATHH  0a30BOTO
YPOBHSI) - H30TOITbI, OCHOBHOE H
BO30YKJIEHHOE COCTOSTHUE
aToMa, THOpUAM3AINS aTOMHBIX
opOuTanei, XumMu4eckas CBS3b,

MOJISIpHAs KOHIICHTpAIHS,
CTPYKTypHas bopmymna,
HU30Mepus (cTpykTypHas,

reomeTpuueckas  (LMC-TpaHC-
U30MEpHUs), THUMBl XUMHUYECKUX

peaxkuuii (romo- u
reTeporeHHble, O0OpaTUMble U
HEoOpaTHUMBIE), pacTBOpHI
(MCTHHHBIE, JMCIIEPCHBIE
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CHCTEMBI), KPHCTAJUIOTHIPATEHI,
CTEINeHb JMCCOLUAIINY,
ANIEKTPOIIH3, KPEKUHT,
pUGOPMUHT); TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH,

MHPOBO33pPEHYECKUE  3HAHUS,
JeKallue B OCHOBE MOHUMAaHHS
NPUYUHHOCTH M CHCTEMHOCTH

XUMHWYECKUX HBHGHI/Iﬁ,
COBPCMCHHBIC NIPCACTABIICHUS O
CTPOCHUHU BC€IICCTBA Ha

aTOMHOM, MOJIEKYJIIDHOM U
HAJMOJIEKYJIPHOM  YPOBHSX;
NpPECTaBICHU O MeXaHUu3Max

XUMHUYECKUX peakuuid,
TEPMOIMHAMHYECKUX U
KUHETHYECKUX

3aKOHOMEPHOCTAX ux
OPOTEKaHUS, O XHUMHYECKOM
paBHOBECHH, JMCTIEPCHBIX
cucreMax,  (pakromorndyeckue

CBEJICHHSI O CBOWMCTBAX, COCTaBe,
HNOJy4eHHH U 0e30MacHOM
HCIIOJIb30BaHUU BaKHEHMIIINX
HEOPraHMYECKUX u
OpPraHMYECKUX BEILIECTB B OBITY
U TIPaKTHYECKOW AEATETbHOCTU
YyelloBeKa;  OOIIMX  HAy4YHBIX
MPUHIIATIAX XUMHUYECKOTO
npou3BOACTBAa (Ha  MpuMepe
IPOM3BOJICTBA CEPHON KUCIIOTHI,
aMMuaka, MeTaHoJIa,
nepepaboTku HEPTH);

[Py 03- cdopmMupoBaHHOCTH
YMEHHH BBHISBIIATH XapaKTepHbIC
OpU3HaKM W B3aHMOCBS3b
W3YYCHHBIX MOHSITHIA,
IPUMEHATh COOTBETCTBYIOLIUE
TOHSITHSI npu OIMHCAaHUU
CTPOEHUSA u CBOICTB
HEOpraHMYECKUX u
OpraHMYECKUX BEUIECTB U HUX
MpEeBpaICHHIA; BEISIBIISITh
B3alMOCBSI3b XUMHUYECKHX
3HAaHUW €  TOHATUAMU U
MpeJICTaBICHUSIMHU JIPYyTHUX
peMETOB st 6onee
OCO3HAHHOTO MOHHMaHHUS U
00BSICHEHUS CYILIHOCTHU
MaTepUaIbHOrO eIMHCTBA MUPA;
UCIIOJIb30BaTh CHUCTEMHBIE
XUMHYECKHE 3HAHUS JUISE
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0OBSACHEHUS u
MPOTHO3UPOBAHUS SBJICHUH,
UMEIOIINX

€CTECTBEHHOHAYYHYIO PUPOIY;
[Py 04- cdopmupoBaHHOCTH
YMEHUU HCII0JIb30BaTh
HAaWMEHOBAHMS XUMUYECKHUX
COEIMHEHUN MEXIyHapOAHOTO
COro3a TEOPETUYECKOMN 51
MPUKIIATHOU XUMUU u
TPUBUAIILHBIE Ha3BaHUSA
BEILIECTB,  OTHOCSIIMUXCA K
W3YUYEHHBIM KJlaccam
OpraHUYECKUX u
HEOPraHWYECKUX COCIMHEHUN;
HCII0JIb30BaTh XUMUYECKYIO
CUMBOJIUKY JJiIi COCTaBJICHUS
dbopmyn HEOPTraHUYECKUX
BEILIECTB, MOJEKYJSIPHBIX U
CTPYKTYpHBIX  (pa3BepHYTHIX,
COKpAIICHHBIX U CKEJIETHBIX)

dbopmyn OpTraHUYECKHUX
BELIECTB; COCTaBJISATh
ypaBHEHUS XUMHUYECKHUX
peakuuii M pacKpblBaTb HX
CYIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTENIBHBIX  pEaKLui
MOCPEACTBOM COCTaBJICHUS

DJIGKTPOHHOTO OallaHca JTHX
peaKkuuii; peakuuii HOHHOTO
oOMeHa TyTeM COCTaBICHHS HX
MNOJIHBIX U COKpalIeHHBIX
WOHHBIX YPAaBHEHUU; peaKIuil
TUIPOJIN3a, peakuuii
KOMIUIEKCOOOpa3oBaHus (Ha
IpUMepe TUAPOKCOKOMIUIEKCOB
HUHKA u AJIOMUHUSA ),
MOATBEPKIATh XapaKTEpHbIE
XUMUYECKHE CBOWCTBA BEIIECTB

COOTBETCTBYIOIIMHU
OKCIIEPUMEHTAMH U 3aIHUCSIMHU
ypaBHEHUH XMMHYECKIX
peakuuii;

[Py 05- cdopmMupoBaHHOCTH
YMEHUI KJIaccu(uUIMpOBaTh
HEOpraHUYECKHUe u
OpraHMYecKue  BeIlecTBa U
XMMHUYECKHUE peaKIum,
CaMOCTOSITEJIBHO BBIOMpATH
OCHOBaHHMSI W KpPUTCPHUH IS
KJIaccu(uKanuu U3y4aeMBbIX
XAMUYECKHX 00BEKTOB;
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XapakTepU30BaTh  COCTaB U
Ba)KHEHIIIE CBOMCTBA BEIIECTB,
MPUHAJIEKAIUX K
ONpENENEHHbIM  KJaccaM |
TpyIIaM COeIuHEHUN (TIPOCThIe

BCIIICCTBA, OKCH/IBI,
THJIPOKCHIBI, COJIH;
yTIIEBOAOPOIBI, NPOCTHIC
3QUpBL,  COUPTHL,  (EHOJBI,
QJIbJICTUIBI, KETOHBI,
KapOOHOBBIC KHCIIOTHI,
CJIOJKHBIC 3¢upsI, KHPBI,
YTIICBOIBI, aAMHHBI,
aMHHOKHUCJIOTEHI, OCIKn);
NMPUMCHSTH 3HAHHS O COCTaBE U
CBOMCTBaX BCIIIECTB VISt
IKCIIEPUMEHTATBHON TIPOBEPKU
THITOTE3 OTHOCHTEIIEHO
3aKOHOMEPHOCTEH IMPOTEKAHUS
XUMHYECKUX peakuuii u
MPOTHO3HPOBAHUS
BO3MOKHOCTEH 170:¢
OCYIIIECTBIICHUS;

[Py 06- cdopmMupoBaHHOCTH
YMEHMI  NOATBEPXKAATh  Ha

KOHKPETHBIX npuMepax
Xapakrtep 3aBUCUMOCTH
PeaKITMOHHOU CIIOCOOHOCTH

OPraHUYECKUX COCIUHEHUU OT
KpPaTHOCTH U THUIA KOBaJEHTHOMN
CBS3M, B3aMMHOTO  BIUSHUS
aTOMOB U TpYIIl aTOMOB B
MOJIEKyJIaX; a  Takke  OT
0Cc00eHHOCTEH peanu3anuu
Pa3ITUYHBIX MEXaHH3MOB
MPOTEKAHUS PEAKIIU;

I[Py 07- chopMupoBaHHOCTD
YMEHUHI XapaKTepHU30BaTh
AJIEKTPOHHOE CTPOEHUE 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-

AJIEKTPOHHbIE" opbuTrainu,
SHEPreTUYecKue YPOBHU;
OOBSICHATD 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMWCTB

XUMUYECKUX  DJIEMEHTOB U
o0pa3yeMblX HMH COEIHMHEHUN
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0 MepUoAaM | rpymnram;
[IPy 08- Bnagenwe cucteMoi
3HAaHUM O METOJax HAYYHOTO
MO3HAHUS SBICHUN MPUPOIBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX ¥ YMEHUSMHU MPUMEHSTh
9TH 3HAHUS npu
JKCIIEPUMEHTATEHOM
WCCJICIOBAaHUM BEIIECTB M JUIs
00BsICHEHUS XUMHYECKHUX
SBJICHUM, HMEIOIIMX MECTO B
npupose, MIPAKTUYECKOU
NESATETbHOCTH YelOBEKa H B
MOBCEIHEBHOM JKU3HH;

[Py 09- cdopmupoBaHHOCTH
YMEHHH MPOBOJUTH PACUETHI 110
XUMHUYECKUM  dopMmyiaM |
YpaBHEHUSIM XUMHUYECKHUX
peakuuii C  HKCHOJb30BAHUEM
(bU3MYECKUX BEJIMYMH (MaccChl,
o0beMa  Ta30B, KOJIHUYECCTBA
BEIIIECTBA), XapPaKTEPHU3YIOIINX
BEIIECTBA C KOJHMYECTBEHHOU
CTOPOHBI: pacdeTsl o
HAXOXKJIECHUIO XUMHYECKOU
(dbopMyIIbl BEIECTBA; PaCUEThI
Macchl (0ObeMa, KOJIHYECTBA
BEUIECTBA) MPOJYKTa PpPEaKIUH,
€CIM  OJHO U3  HCXOJHBIX
BEIIECTB JIaHO B BHJIE pacTBopa
C  ONpPEACICHHOM  MacCOBOU
JI0JIel pacCTBOPEHHOTO BEIIECTBA
WM JaHO B U30BITKE (MMeeT
IPUMECH); pacueTbl MacCOBOH
Wi O0BEMHOW JIOJIH, BBIXOJA
NpOAYKTa pEeaKIHMH; pacyeThl
terioBoro 3¢ddexra peakuuii,
00BEMHBIX OTHOILIEHUH Tra30B;
I[Py 10- chopMupoBaHHOCTD

YMEHUI MPOTHO3UPOBATH,
aHaJII/I3I/Ip0BaTB U OLCHUBATH C
TTO3HITAHN 9KOJIOTHYECKON
0e30ImacHOCTH IOCIICCTBUS
OBITOBOM W TIPOU3BOACTBEHHOM
NCATCIIBHOCTHU YCJIOBCKaA,
CBSI3aHHONW ¢  TepepaboTKOM
BCIISCTB; HCIIO/Ib30BaTh

MOJTyYEHHBIE 3HaHUSA  JUIA
NPUHATUS TPAMOTHBIX PEIICHUN
npo0iaem B CUTYaITUsX,
CBSI3aHHBIX C XMMHUEH;

[Py 11- cdopmupoBaHHOCTH
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YMEHUH CaMOCTOSATEIBHO
IUIAHAPOBAaTb W NPOBOJUTH

XUMHUYECKHUH 9KCIIEPUMEHT
(momyueHue U U3y4eHue
CBOMCTB  HEOPraHMYECKUX U
OpraHUYeCcKuX BEIIIECTB,
KayeCTBEHHbIE peakuuu
yIJIE€BOAOPOAOB pa3INYHbIX
KJIaCCOB u
KHCJIOPOICOIeprKaIIUX

OpraHUYECKUX BELIECTB,

pCHICHUC OSKCIICPUMCHTAJIbHBIX
3aaad o paciio3HaBaHHIO

HEOPraHUYECKUX u
OpraHMYECKUX  BEIIECTB) C
co0II0IeHIEM paBUII

Oe3omacHoro  oOpaimieHus ¢
BEIIECTBAaMH M JIAOOPaTOPHBIM
000pyI0BaHUEM,
dbopmMyIupoBaTh 1eu
UCCIICIOBaHMSA, IPEIOCTaBIAThH
B pazIuuHOM dbopme
pe3yIbTaThl HKCIIEPUMEHTA,
aHAJIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTD;

[Py 12- cdopmMupoBaHHOCTH
YMEHUU OCYILECTBIATD
IeJICHANPABIICHHBIH TIOUCK
XUMHUYeCKOH uH(popMaruu B
Pa3IUIHBIX HCTOYHHKAX
(HayuyHass W y4eOHO-Hay4Has
JIUTEepaTypa, cpexacTBa
MaccoBoi HMH(OpManuM, CeTh
WNuTtepuet " Ipyrue),
KPUTUYECKH aHaJTM3UPOBATh
XUMUYECKYIO nHpopmarmto,
nepepadaTbIBaTh ee "
HCTIONIB30BaTh B COOTBETCTBUH C
IIOCTaBJIEHHOU y4eOHOI
3ajavei;

[Ipy13 -copmupoBaHHOCTD
YMEHHMI OCO3HaBaTh OIMACHOCTh

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

IIPEIOTBPALICHUSI UX BPEIHOTO
BO3JICUCTBUSL HAa  OpPraHU3M
YeJI0BEKa
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5. AJAIITAIIUSI PABOYEHN IPOT'PAMMBI IIPU OBYUEHUM JIUII C
OI'PAHMYEHHBIMH BO3MOXHOCTAMMU 3/I0OPOBbA

Apanrtanus  paboueil nmporpammbl  aucuuiuinHbl - OVIIm.12  Xumus
IPOBOJUTCS MpU pealn3aluy aJanTUBHOM 00pa3oBaTebHOM MpOrpamMMbl -
IpOrpaMMbl TOJTOTOBKH CIELMAIMCTOB CPEJHEr0 3BEHAa IO CHEUalIbHOCTU
31.02.01 JleyebHoe neno B nensix oOecHedyeHUs MpaBa WHBAIUAOB U JHI[ C
OTpaHMYEHHBIMU BO3MOXHOCTSIMU 3/IOPOBBSI Ha TMOJydeHHE MpOodecCHOHATHLHOTO
oOpa3oBaHMs,  CO3JaHMS  HEOOXOAMMBIX  JUIA  TOJYYEHHS  CPEIHEro
npodeccruoHansHOTO 00pa30BaHMs YCIOBHH, a TaKKe OOCCIEYCHUS TOCTHMIKEHUS
00yYalMMUMUCAd HHBAIUAAMU U JIMIIAMA C OTrPAHUYECHHBIMH BO3MOXHOCTSIMHU
3JI0POBBS PE3yIbTATOB (HOPMUPOBAHUS MPAKTUIECKOTO OIBITA.

Obopyodosanue kabunema 05 00Y4AOWUXCS C PAZTUYHBIMU BUOAMU O2PAHUYEHUS
300p08b3

OcHailenre kaOuHETa JOJDKHO OTBeYaTh OCOOBIM  0Opa3oBaTebHBIM
NOTPeOHOCTSIM ~ OOyYaromMXcsl WHBAIWIOB W JUIl C  OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 310pOBbsi. KaOWHETHI JOJKHBI OBITH OCHAIIEHBI 000PYI0BAaHUEM
U y4EeOHBIMU MECTaMU C TEXHUUYECKUMHU CPEJACTBAMU OOyUYEHUS JJIs1 00YUarOIINXCS
C pa3IUYHBIMU BUJIAMU OTPAHUYEHUM 37]0POBbSI.

KaOuner, B koTopoM 00ydYaroTcs JMlla ¢ HAPYIICHUEM CiIyXa, JOJHKEH ObITh
o00OpyI0BaH  paJMOKIACCOM, KOMIBIOTEPHOM  TEXHHKOH, ayJIHOTEXHHUKOM,
BUJCOTEXHUKOM, DIICKTPOHHOMN JTOCKOW, MYyJIbTUMEIUNHON CUCTEMOM.

Jns  cnaboBuasmmx oOyyarolmuxcsi B KaOMHETe mMpeaycMaTpUBaIOTCA
IPOCMOTP YAAJEHHbIX OOBEKTOB TMPU IMOMOIIM BUJCOYBEIUYUTENCH IS
yIalleHHOro npocMotpa. Mcrnonb3oBanne bpailieBCKOM KOMIBIOTEPHOM TEXHUKH,
ANEKTPOHHBIX JIyN, TMpOorpaMM HEBHU3YaJbHOTO JocTyna K uHdopmanuuy,
TEXHUYECKUX CPEACTB IMpUeMa-liepeaaud ydyeOHoM uH(OpManuum B JIOCTYMHBIX
dbopmax.

Jlnst  oOywaromuxcsi C HapylmIeHHMEM OIOPHO-JBUTAaTEIBLHOTO —arrmapara
KaOWHET JOJKEH ObITh 000PY0BaH MEPEABUKHBIMU PETYIUPYEMBbIMU MapTaMU C
UCTOYHUKOM IHUTAHUS.

BrleykazaHHOe OCHaIlleHHWE YCTaHABIMBAaeTCs B KaOWHETE MpU HAIMYUHU
oOydJaronuxcsi MO aJanTUPOBAHHON 00pa3oBaTENbHON IMporpaMMmMe ¢ Y4YETOM
UMEIOIIETOCS TUITA HAPYIICHUH 3I0POBBS y 00yUaroIIerocs.

Hnpopmayuonnoe u memoouueckoe obecneuerue 00y4arouuxcs

Jloctym kK mHGOPMAIIMOHHBIM U OMOIMOTpaduIecKuM pecypcaM, yKa3aHHBIM
B 1m.3.2 pabodeil mnporpamMmbl, JOJDKEH OBITh TIPEACTaBIeH B (opmax,
aJanTUPOBAHHBIX K OTPAHUYCHUSIM 370POBbs OOYYAIOMIMXCS WHBAIUIOB U JIUIL C
OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI:

JUist min ¢ HapyLWEHUsIMA 3peHUs (HE MEHEee JBYX BHUJIOB):
- B [I€YaTHOM opMe yBEIMUYECHHBIM HIPUPTOM;
- B (hopMe IEKTPOHHOI'O JJOKYMEHTA;
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- B (popme aynuodaiina;

- B Ie4aTHOH opMe Ha si3bike bpaitns.
Jyist iaL ¢ HApYUIEHUSIMU CITyXa:

- B IeYaTHOU Gopme;

- B (popMe FIIEKTPOHHOTO JOKYMEHTA.
Jia nui ¢ HapyIIEeHUSIMH OMOPHO-IBUTATEIBHOTO ammapara (He MeHee IBYX
BHJIOB):

- B me4aTHoOU dopme;

- B (popMe 2JIEeKTPOHHOTO JOKYMEHTA;

- B (popme aynuodaiina.

Jusg 71y ¢ HEPBHO-TICUXMYECKUMH — HApYyHIEHUSIMU  (PacCTpOHCTBO

ayTUYECKOTO CIEKTPa, HAPYIICHUE IICUXUIECKOTO Pa3BUTHA):

- HCIOJIb30BAaHUE TEKCTA C WILTIOCTPALUSIMHU;

- MYJbTUMEAUITHBIE MaTEPUAIIBI.

Bo BpeMs caMoCTOSITENBHON MOATOTOBKH 00YYaIOIUecs NHBAIUIBI U JIUIIA C
OTpaHUYCHHBIMHU BO3MOKHOCTSIMH 37I0POBBS JOJDKHBI OBITH 00€CTIEUEHbI JOCTYTIOM
K cetu HTEpHET.

Dopmbl U Memoobl KOHMPOAS U OYEHKU Pe3yTbmamos 00y4eHus

@opMBbI U METOJIbI KOHTPOJISI IPOBOJSTCS C YYETOM OrPaHUYEHUS 340POBbS
oOyuvaronuxcs. Llenpio Tekyiero KOHTPOJs SBISETCS CBOEBPEMEHHOE BBISIBICHHE
3aTpyAHEHUN U OTCTaBaHMs, 0OYYaIOLIErocsi ¢ OTPaHUYEHHBIMUA BO3MOXHOCTSIMU
3I0pOBbsl 1 BHECEHUE KOPPEKTUBOB B YUEOHYIO IEATEIBHOCTD.

@opmMa NOPOMEXKYTOYHOM  aTTECTAlMM  YCTAHABIMBAETCA C  YYETOM
WHAVNBUIYABHBIX TICUXO(PU3NYECKUX OCOOCHHOCTEH O0Yy4aroIUXCcs UHBAIHUIOB U
JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3710pOBbs (YCTHO, TMCbMEHHO Ha Oymare,
MUCBMEHHO Ha KOMIIbIOTEpe, B (popMe TECTUPOBAHUS U T.I1.).

[Ipy  mpoBeAeHWMM  MPOMEXKYTOUHOW  aTTeCTAllMM  OOydYaromeMycs
MIPEIOCTABISETCS BpEMs Ha MOJTOTOBKY K OTBETY, YBEJIMYEHHOE HE Oojiee 4eM B
TPU pasza, YCTAHOBJICHHOTO [Jisi TOATOTOBKM K OTBETy oOOydYarouumcs, He
VMEIOIINM OTPAHUYEHHUUN B COCTOSIHUU 300POBBS.
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