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1 OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI OBIIIEOEPA30OBATEJIBHOI'O
IMPEJIMETA
OVYII 12. XUMMUS

1.1 Mecto mnpeaMera B CTPYKTYpe OCHOBHOI mnpodeccHOHAJIbHOH 00pa3oBaTeJbHOI

NPOrpamMMmbl
O061meobpa3zoBaTeIIbHBIIN npeaMeT «XuUMUD» SIBJIAETCSA 00s13aTeNIbHON YaCThIO

o0mieoOpazoBarenpbHOro MuKiIa ooOpazoBarenbHor mporpamMmbl CIIO B coorBerctBUm ¢ PI'OC mo
cnenanibHoct  11.02.06  Texuuyeckas  3KCIUTyaTalds  TPAHCIOPTHOTO  PaIMOJIEKTPOHHOTO
obopynoBaHus (110 BUJaM TPAHCIIOPTA)

[Tpu peanmzamuu paboueil MPOrpaMMbl MOTYT HCIIOJNB30BATHCS Pa3IMYHbIE 00pa3oBaTEIbHBIC
TEXHOJIOTUH, B TOM YMCJIE JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTHH, AIEKTPOHHOE 00yUeHHE.

1.2 llesin 1 NJIAaHUPYeMble pPe3yJibTaThl OCBOECHHsI NpeaMeTa:
1.2.1 Ilean 0011e00pa3oBaTeILHOIO MPeAMeTA:

Lenp mpeamMera «XuMus»: chOpMHUPOBATH Y OOYYAIOIIUXCSI 3HAHUS M YMEHHUS B 00JIaCTH XUMUH,
HaBBIKM MX MIPUMEHEHHUS B MPAKTHYECKON MPohecCHOHATBHOU IeATeTbHOCTH.

B pe3ynbraTe ocBoeHHs yueOHOTO MpeaMeTa 00yJaroImuiics JoOKeH

yMeTh:

- Ha3bIBaTh U3YUYECHHBIC BEILIECTBA 110 "TPUBHAIBHON" MIIM MEXIYHAPOJHON HOMEHKIATYPE;

- OMpENENATh: BaJCHTHOCTh M CTENECHb OKHUCICHUS XHUMHYECKUX DSJIEMEHTOB, THUIl XUMHUYECKOU
CBSI3U B COCIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPeJibl B BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCIUHEHUH,
OKHCJIUTEIb W BOCCTAHOBHUTEINb, MPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM KJIaCCaM OPraHUYECKUX
COCITMHEHHI;

- XapaKTepU30BaTh: JIEMEHTHI MAJIbIX MEPUOAOB MO UX MOJIOXKEeHUI0 B [leprmonnueckoi cucreme
JI.1. MenneneeBa; oOIIMEe XUMHUYECKHE CBOMCTBA METAJNIOB, HEMETAUIOB, OCHOBHBEIX KJIACCOB
HEOPraHUYeCKNMX W OPraHWYECKUX COCIAMHECHHM; CTPOEHHWE U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OpraHUYeCKUX COCTUHECHUI;

- OOBSCHATH: 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS; MPUPOTY XMUMHUUECKOM
CBs3U (MOHHOW, KOBAJICHTHOH, METAJUTMYECKOH), 3aBHCHMOCTb CKOPOCTH XHMHYECKOW peakIuu |
MOJIOXKEHU S XUMUYECKOTO PAaBHOBECHUS OT Pa3IMUHBIX (PaKTOPOB;

- BBINOJHATh XMMHUYECKUM SKCIEPUMEHT MO PACIO3HABAHUIO BAXHEHIIMX HEOPTaHMYECKUX U
OpPTraHUYECKUX BEIIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOUCK XUMUYECKONW MH(OPMAIINH C UCTIOTB30BaHUEM Pa3IHMUHBIX
HMCTOYHHUKOB (HAyYHO-TIOMYJISIPHBIX WM3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH U Mepefadyn XUMUYECKON nHpopManuu u ee
MIPEACTABJICHUS B Pa3IUYHBIX (hOpMax; UCIIOIB30BATh MPUOOPETCHHBIC 3HAHUS M YMEHHS B TIPAKTUUYECKON
NESTebHOCTH W TIOBCEHEBHOM KHU3HU IS - OOBSCHEHUS XUMUYECKUX SIBICHHM, MPOUCXOMISIINX B
npupojsie, OBITYy W Ha TPOU3BOJACTBE; - OMNpPENETICHUS BO3MOXKHOCTH TIPOTEKAHHUS XHUMHUYECKHX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBHUSAX M OLEHKH MX MOCIEICTBHIA;

- OKOJIOTMUECKH TPAMOTHOTO TOBEJICHUSI B OKPYKAIOIIEH Cpelie;

- OLICHKM BJIMSIHUSI XMMHUYECKOI'O 3arpsi3HEHUs] OKPYKAIOIIEW Cpelbl HAa OPraHu3M YeJIOBEeKa U
JPYTHUE )KUBBIE OPTaHU3MBI;

- Oe3omacHOro oOpamieHuss C TOPIOYMMU M TOKCHYHBIMH BEIIECTBAMH, J1IaOOPaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBIICHUS PACTBOPOB 3aJJaHHON KOHIIEHTPAIIMH B OBITY M HA IPOU3BO/ICTBE;

- KPUTHYECKON OIEHKU JIOCTOBEPHOCTH XMMHUYECKOW HH(pOpMAIMH, MOCTYyMAIed U3 pa3HbIX
HCTOYHUKOB;

- TIOHMMaTh  B3aWMOCBS3p  y4e€OHOM  JUCHMIUIMHBI €  OCOOEHHOCTSMH  mpodeccun
npodeccCHOHANBEHOM IEATENILHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JaHHON y4eOHOM THUCIUTUIHHE.

3HATD:



- BaXHEUIIME XUMUYECKHUE TOHATHUS: BEIIECTBO, XUMHUYECKHUW 3JIEMEHT, aTOM, MOJIEKYyJa,
OTHOCUTEJIbHBIC aTOMHAas M MOJICKYJISIpHAsT MacChl, MOH, aJUIOTPOMNUsS, W30TOIbI, XUMHYECKas CBS3b,
ANEKTPOOTPHUIATETILHOCTh, BAJICHTHOCTh, CTETICHb OKUCIICHHS, MOJIb, MOJISIPHASI MAcCa, MOJISIPHBIN 00BeM,
BEIIIECTBA MOJIEKYJISIPHOTO W HEMOJIEKYJSPHOIO CTPOEHHUS, PACTBOPBI, AJECKTPOJUT U HEIJICKTPOJIHUT,
AJIEKTPOJUTHAYECKAs AUCCOLMALMSA, OKUCIUTEIb M BOCCTAHOBUTEIIb, OKHCICHHUE M BOCCTaHOBJICHHUE,
TEIIOBOM 3P (HEeKT peakuu, CKOPOCTh XWMHYECKOW pEaKIMH, KaTaliu3, XHMHYECKOE pPaBHOBECHE,

YTIEPOAHBIN CKeNeT, QYHKIMOHABbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

- OCHOBHBIC 3aKOHbI XMMHHU: COXpaHCHHUA MAaCChl BEHICCTB, IIOCTOAHCTBA COCTaBa, HepI/IOI[I/I‘ICCKI/Iﬁ

3aKOH;

- OCHOBHBIE TE€OPUHM XMMHH: XUMUYECKON CBS3HU, AIEKTPOJIUTUYECKON IUCCOLUALMU, CTPOCHUS
OPraHNYeCKUX COCIUHECHUMN;
- BOKHEWIIIME BELIECTBA U MAaTEPHUAJIbl: OCHOBHBIE METAJLJIBI U CIUIABBI; CEpHAast, COJIAHASI, a30THA
U YKCYCHAasl KUCJIOTBI;, IIEJI0YH, aMMHUAK, MUHEPAJIbHBIE yI0OpeHMs, METaH, STUJICH, alleTUJICH, OEH30,
ATaHOJ, KUPBI, MbLJIa, [JII0K03a, caxapo3a, Kpaxmal, KieTyaTKa, OeJIKH, HICKYCCTBEHHbBIE U CHHTETHYECKHE
BOJIOKHA, Kay4yKH, I1JIACTMACCHI.

1.2.2. [lnanupyembie pe3yJibTAThl OCBOEHUSI 00111e00pPa30BaTeIbHOIO NMPeAMETa B COOTBETCTBHM C
PI'OC CIIO u na ocaose ®I'OC COO
Oco0oe 3HaueHue npeameT umeer npu popmuposanuu u pazsutuu OK u I1K.

OO0mme Ilnannpyemble pe3ybTaThbl 00yUeHNsI
KOMIIETEHIIMH O6ume” Z[Mcummmnapﬂble2
OK 01. B yacT Tpy10BOIr0 BOCIIMTAHMS - BJIAJETh CHUCTEMOU
Br16upath criocoOsr - TOTOBHOCTH K TPy, OCO3HAHUE | XUMHUYECKHX 3HAHWH, KOTOpas
penieHus 3a1a4y IIEHHOCTH MacTepCTBa, TPYAOII00HUE; BKJIFOYAET: OCHOBOIIOJIAraroIie

npodeccnoHanbHOM
JeSITeNIbHOCTH
MIPUMEHHUTEIHHO

K pa3IN4HbIM
KOHTEKCTaM

- TOTOBHOCTb K AaKTUBHOM JESATEIbHOCTHU

TEXHOJIOTUYECKO U COLIMAJILHOM
HaIpaBJICHHOCTH, CIOCOOHOCTb
MHUIMHAPOBATh, IUTAHUPOBATh U
CaMOCTOSITEIIbHO BBINOJIHATh TaKyo
JESTENBHOCTD;

- UHTEpEC K  pa3iuuHeiM  chepam
npogecCuoHAIbHON

NeSITeNIbHOCTH,

OnjajeHne YHHUBEPCAIBLHBIMH Y4YeOHBIMU
MO3HABATEJILHLIMH AeiiCTBUSIMH:

a) 0a30BbIe JJOrMYeCKHe NeiiCTBHUSI:

- CaMOCTOATENIbHO  (POpPMYIHPOBATH 51
aKTyaJIM3UPOBaTh MPOOIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHIGCTBGHHI)H\/JI HpI/ISHaK 150150
OCHOBaHHMS JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000I1IEHNS;

- ONpEeNensTh LENH IeSITEeNFHOCTH, 3a]aBaTh
HapaMeTpBI nu KpI/ITepI/H/I X JOCTHIKCHUA,

- BBISBJISITH 3aKOHOMEPHOCTH M MTPOTHBOPEUHSI
B paCCManI/IBaeMBIX SABJICHUSAX

- BHOCUTh  KOPPEKTHBBI B  JIESTEIHHOCTb,
OLICHUBATh COOTBETCTBHE PE3YJbTATOB LIEISM,

IIOHATHUA (XI/IMI/I‘ICCKI/Iﬁ 3JICMCHT,

aToOM, DJIEKTpOHHas 000JI0YKa
aroma, S-, P-, d-3JI€KTpOHHBIE
opouTan aTOMOB, HOH,
MOJIEKYJIa, BaJIEHTHOCTD,

ANIEKTPOOTPHULIATEBHOCTD,
CTETICHb OKHCIICHUSI, XUMHUECKast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIA  00BEM, YIIIEPOIHBIN
CKeJleT, (PYHKIMOHAIbHAs TPYIIIa,
pamvKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI s, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KHUCIOPOA- U
a30TCO/IEpXKAINe  COCAWHEHUS,
OMOJIOrYECKU AKTHBHBIC
BelecTBa  (YriaeBOAbl, IKUPBI,
Oenku), MOHOMEp, TOJHMeEp,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE

COCIMHEHUS, KPHUCTALTMYECKast
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHE, peakiuu

JucnunirHapHble (IpeAMETHbIE) Pe3ylbTaThl YKa3blBAlOTCS B COOTBETCTBMM C WX NOJNHBIM nepedHeM Bo ®I'OC COO ot
17.05.2012 r. Ne413 (8 mocieaneii penakuuu ot 12.08.2022)




OLICHUBATh PUCKH MTOCIICACTBUH JACSITEIBHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHUE TIpU
peIlIeHNH )KU3HEHHBIX MTPo0IeM

0) 0azoBbIe HCCIeI0BATEIbCKHE eHCTBHS:

- BJIAZETh HaBbIKAMH yueOHO-
HCCIICIOBATEIHLCKON u MPOEKTHOM
JIEATEIIBHOCTH, HaBBIKAMH pazperieHus
npo0sem;

- BBIABJIATH MPUYUHHO-CJICICTBEHHBIC CBS3H U

aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh TUIIOTE3Y

€¢ pCIICHWs, HaXOQWTh apryMEHThI IS

JIOKa3aTeIbCTBAa CBOUX YTBEPIKICHHI, 3a/1aBaTh

napaMeTpsl U KPUTEPUHU PEIICHHS;

- aHAIM3UPOBATHL  TOJNYYEHHBIE B  XOJE

pellieHUs] 3a/laud  Pe3yJIbTaThl, KPUTUYECKU

OIICHUBATH X JIOCTOBEPHOCTb,

MIPOTHO3UPOBATH H3MCHCHHE B

HOBBIX YCIIOBHUSX;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO

u MPAKTUIECKYIO obmactu

JKU3HEACATCIIFHOCTH;

- YMETh MHTECTPUPOBATh 3HAHUS M3 Pa3HBIX

MpeAMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBBIE HJIEH, npeJyIararb

OPHUTMHAJIBHBIE TTOIX OBl U PEIICHHUS;

- CIIOCOOHOCTE HxX HCIIOb30BaHUs B

MTO3HABATEIBHOM U COLMAILHOM MPAKTHKE

HOHHOTO  OOMEHa),  pacTBOp,
AIIEKTPOJUTHI,  HEIJIEKTPOJIUTEI,
AIIEKTPOJIUTHYECKAS
JICCOLalus,
BOCCTaHOBHTEIIb,
XUMHYECKOU
XMMHUYECKOe
TEOpUU U
XUMUYECKOTrO
OpraHNYEeCcKUX
byrneposa,
ANEKTPOJIUTUYECKON
JACCOLMALMN, TEPUOIUYECKUI
3akoH J[.M. MenneneeBa, 3aKoH
COXPAaHEHUs Macchbl),
3aKOHOMEPHOCTH,
CHUMBOJIMUECKUM  SI3BIK ~ XUMUH,
(axkToNIOTMYECKUE  CBEJIEHUS O
CBOWCTBAxX, COCTABE, ITOJIyYCHUH U
0e30macHOM HCII0JIb30BaHUU
BOXHEUIIINX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY
U TMPAKTUYECKOW AESITEIbHOCTU
YeN0BEKa;

- YMETb BBISIBIISITH XapaKTepHbIC
MPU3HAKH u B3aUMOCBSI3b
W3y4YEHHBIX TOHSTHUH, IPUMEHSTh
COOTBETCTBYIOIIME MTOHATHUS MIPU
OMHCAHUU CTPOCHUS U CBONCTB
HEOPraHUYECKUX ¥ OPTaHUYeCKUX
BEIIECTB M HX MPEBpAIICHUl;
BBISBIISITH B3alMOCBSI3b
XUMHUYECKHX 3HaHUN c
MOHATUSIMU M TIPEICTABICHUSMHU
JpYIMX  €CTECTBEHHOHAY4YHBIX
IIPEIMETOB;

- YMETh
HAaWMEHOBAHUS
COCIMHEHUN  MEXAYHAPOJHOIO
COr03a TEOPETUYECKOU 51
MIPUKIIATHOM XUMHUHA "
TpUBHUAJIbHEIC Ha3BaHUS
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWIeH, TJMIEpUH, (eHol,
dbopmanbaerus, YKCYCHas
KUCJIOTA, TJMLWH, YrapHbIA Tas,
YTIIEKHUCITBII ras, aMMHAK,
ramieHass W3BeCTb, HEralleHas
U3BECTh, TMUTHbEBAs coJa M
JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHMYECKUX U OPraHMYECKUX
BEIIECTB, YPABHEHHSI XUMUUYECKHX
peakiuii, OOBSICHATh HUX CMBICI;
MIOJITBEPKIATh XapakTepHbIC

OKHUCITUTEITh,
CKOPOCTh
peakimy,

paBHOBECHE),
3aKOHBI  (Teopus
CTpPOCHUS

Bemects  A.M.
Teopus

HCIIOJBb30BaTh
XUMHNYCCKUX




XHMHYECKHE CBOHCTBA BCIICCTB

COOTBETCTBYIOIIMMU
AKCIEPUMEHTAMH M 3aMUCIMH
ypaBHEHUU XHUMHYSCKHX
peaKIuii;

- yYMETh YCTaHaBIIMBATh
MIPUHA]IJICKHOCTD H3YYECHHBIX
HEOPraHUYECKUX H
OpPraHUYECKUX BEIIIECTB K
ONPEECIICHHBIM KJaccaM n
rpynmnam COCJIMHEHUIA,
XapakTepu30BaTh HMX COCTaB M
BayKHEHIITHE CBOMCTBA;
ONpeeNsiTh BHUJIBI
XUMHYECKUX CBsI3eH
(xoBaJIeHTHAS, MOHHAs,

METaJTH4YecKasi,  BOJOPOJIHAs),
THUIIBI KPUCTAJUIMYCCKUX PEHICTOK
BEIIECTB; KJ1acCU(PULUPOBATH
XUMHNYCCKUE

peaKuu;

- c(popMHpOBaTH MPEICTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBCHHOHAYYHOM KapTHHbI
MHUpa, POJIM XUMHUM B MO3HAHUU

SIBIICHU I MIPUPOJIBI, B
(GOpMUPOBAHUM MBIIIICHUS |
KYJIbTYPbI JTUYHOCTH, ee

(YHKIIMOHATIBHOW TI'PaMOTHOCTH,
HEOOXOAMMOM Al pelleHus
IIPAKTUYECKUX 3a1a4 u
HKOJIOTUYECKH  OOOCHOBAaHHOTO
OTHOILLIEHHS K CBOEMY 3/10pPOBBIO
U IPUPOJHOMU CpEAE;

- YMETb IPOBOAMTH PACUETHI IO
XUMUYECKUM  GopMylnaM |

YpaBHEHUSM XUMHYECKHUX
peakuuMii ¢  HUCIOJb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTepU3YIOIMX  BEIEeCTBa C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0beMa
(HOpMasnbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
HCII0JIb30BaTh CUCTEMHbIE
XUMHYECKHE 3HaHUS TUIs
MIPUHATHS peleHnit B
KOHKPETHBIX KU3HEHHBIX
CUTYyaLMsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
HUcnons3oBaTth
COBPEMEHHBIE

B 061acTH IEeHHOCTH HAYYHOI'O NO3HAHUS

- c(hopMHPOBaHHOCTH MHPOBO33pEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAYKH M OOLIECTBEHHON NPAKTUKHU,

- YMCThH IJIaHUPOBATh n
BBIIIOJIHATH XUMUYCCKHUI
9KCIICPUMCHT (HpeBpaIJ_[CHI/I}I
OpPraHn4CcCKux BCIICCTB Ipu




cpeacTBa IIOUCKA, | OCHOBAHHOTO Ha Jariore KyJabTyp, | HarpeBaHUHM, MOTy4YEeHHE STHIIEHA
aHaIn3a U | CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B | U HM3Y4€HHE €ro  CBOWCTB,
MHTEpIpeTalun HOJUKYJIbTYPHOM MHUDE; KAQUeCTBEHHbIE  peakUuu  Ha
uHdOpMaIMU ul- COBEpILEHCTBOBAHHE S3BIKOBOM U | anbJIEeTHIbl, KpaxMmall, YKCYCHYIO
UHPOPMALOHHEIE YUTATENIbCKOM ~ KYJIBTYphl ~ KaKk  CpEACTBA | KUCIOTY; JEHAaTypauus OelIKOB
TEXHOJIOTHH JUIs | B3aUMOJEHCTBUS MEXIY JIOABMHU M IO3HAHUS | IDY  HArPEBaHWM,  LBETHBIC
BBIIIOJIHEHUA  3aaad | MHAPa, peakiyu  O€NKOB;  IPOBOJMTH
npoeccHoHanpHON | - OCO3HAHHMC LICHHOCTH HAYYHO NCSTCIBHOCTH, | PEaKLUH — HOHHOTO  OOMCHa,
NEATENHHOCTH. TOTOBHOCTb ~ OCYILECTBIATh IPOEKTHYIO U | ONPEAENsATb  Cpedy  BOJHBIX
HCCIIE/IOBATEIbCKYIO JEATEIBHOCTh | PACTBOPOB, KaueCTBCHHbIE
WHJMBUIyaJIbHO U B IPYIIIIE; peakiuu Ha cyibdar-, kapOoHar-
OsjageHne yHMBepCAJIbHBIMHM Y4eOHBIMH U XJIOpUJI-AaHUOHBI, HA KaTHUOH
MO03HABATEJILHBIMU [1eliCTBUAIMU: aMMOHUS; pelarb
B) pabora ¢ undopmanueii: AKCIIEPUMEHTAIBHBIE 33a4U 10
- BJIaJIeTh HABBIKAMU TOJIy4eHHS! MHPOPMALMK | TeMaM "Merauib" u
u3 HUCTOYHUKOB pasHbIX  TUNOB, | "Hemerambl") B COOTBETCTBUM C
CaMOCTOSITEJIbHO OCYLIECTBIISTH IOMCK, aHAIN3, | IIPABUIAMHU TEXHUKHU
CHCTEMATU3aLIUI0 U MHTEpIIpEeTaluio | 0€30IIaCHOCTU MPU OOpAallEHUH C
uHpopMaImn Ppas3JIMuHbIX BUJIOB U | BEIIECTBAMU U  JIaDOpaTOpPHBIM
¢bopm npencTaBieHUS; 000pyJOBaHUEM;  IPEJCTaBIATH
- CO37[aBaTh TEKCThI B Pa3IMUHBIX (hOpMarax C | pe3ysbTaThl XUMUYECKOTO
y4eToM Ha3HauyeHHsT MH(OpPMAIMU M LENEeBOW | AKCIIEpUMEHTa B (GopMe 3arucu
ayIUTOpHH, BBIOMpAs ONTHUMAJIBHYIO (OPMY | YPaBHEHHH  COOTBETCTBYIOIIMX
NPE/ICTABIICHUS] U BU3yaIU3alluu; peakuuii  u  GOpMyIHpPOBaATH
- OLICHMBATb IOCTOBEPHOCTb, JISTUTUMHOCTD | BBIBOABI ~ HAa  OCHOBE  3THX
uH(pOpMaLMK, €€ COOTBETCTBHE IPABOBBIM M | PE3yJbTaTOB;
MOpaJIbHO-ITHYECKUM HOpMaM; - yMeThb AQHAJIM3UPOBATh
- HCIIOJB30BaTh CPEACTBA HHPOPMAIIMOHHBIX U | XUMUYECKYIO uHpopmaro,
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B PEIIEHUHU | HOIYy4aeMyto u3 Pa3HBIX
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U | HCTOYHUKOB (CPEIICTB MAacCOBOM
OpPraHU3alMOHHBIX 3a/7a4 ¢ coOmroaeHueM | uHdopmanmu, cetb MHTepHET n
TpeOoBaHUI SPrOHOMUKH, TEXHUKU | APYTHE);
0e30MacHOCTH, TUTHEHBI, | - BIAJETh OCHOBHBIMH METOJIaMHU
pecypcocOepexeHus, IIPABOBBIX Y | HAYYHOTO TII03HAaHWs BELIECTB U
TMUYECKUX HOpPM, HOpPM MH(OPMAIIMOHHON | XUMUYECKUX SIBJICHUI
0€30MacHOCTH; (nabmronieHue, U3MEpeHue,
- BJIAJIETh HABbIKAMM pACHO3HABAHUS M 3aLUTHI | SKCIIEPUMEHT, MOJICIIMPOBAHUE);
nH(popMaIyy, HHPOPMAIIMOHHON OE30MacHOCTH | - YMETh MPOBOJUTH PacyeThl IO
JUYHOCTH XUMUYECKUM  GopMylnaM |
YpaBHEHUSAM XUMHYECKHUX
peakuuMii ¢  HMCIOJb30BAaHUEM
buznyecKux BEJINYUH,
XapaKTepU3YIOIIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0bemMa (HOpMajbHbIE
yCIIOBUSI) Ta3oB, KOJUYECTBA
BEIIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XMMUYECKUE 3HAHUS
JUIs  TPUHATHS ~ peIleHHd B
KOHKPETHBIX KHM3HEHHBIX
CUTYyaLMsIX, CBSI3aHHBIX c
BEILIECTBAMH U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | -  YMETb  IUIAHUPOBaTb U
DddexTuBHO CaMOCTOSITETIbBHOCTH U CAMOOIPEEIICHHUIO; BBINOJTHSTh XUMUYECKHUH




B3aUMOJICMCTBOBATh | - OBJIaJICHNE HaBbIKAMH y4eOHO- | AKCTIEPUMEHT (mpeBpareHus
u paboraTh B | HCCIICIOBATEIILCKOM, IPOEKTHOM M COLMAIBHOM | OPraHMYECKNX  BEIIECTB  IPH
KOJUIEKTHBE U | JeATEIIbHOCTH; HarpeBaHuM, MOJYyYEHHUE 3TUIICHA
KOMaHJIE. Osaanenune YHUBEPCAJIbHBIMH | 1 U3Yy4YCHHUEC €ro CBOICTB,
KOMMYHUKATHUBHBIMUA HeﬁCTBHﬂMH: KadeCTBECHHBIE peakuuu Ha
0) coBMecTHas1 1eITeJIbHOCTD: aNbIEru/bl, KpaxMmall, YKCYCHYIO
- [IOHHMATh M HCIMOJB30BATh NPCUMYIIECTBA | KyCIIOTY, JICHATYpALMS OCIIKOB
KOMAaHHOM ¥ UHAWBUAYaAJILHON padOThL; NP HATPEBAHHH,  LIBETHBIC
- PUHUMATH LENM COBMECTHOH JEATENLHOCTH, | peakiui  GENKOB;  MPOBOJNTS
OpraHHM30BBIBATE M KOOPIMHHMPOBATh NCHCTBUSA | peakiy — MOHHOTIO — OOMEHa
9
MO ee JIOCTHKEHWIO:  COCTABNATH MNAH | grpenensith  Cpedy — BOXHBIX
JICHCTBUH, ~PACTIPENENATE PO € YHETOM | hacrpopos, e ——.
MHEHHIA inaCT6HHKOB 00CY)KIaTh Pe3yJbTaThl peaKImy Ha Cymbhar-, KapGoHaT-
COBMCCTHOH padOTBL, 5 U XJIOPUJ-aHUOHBI, Ha KaTHUOH
- KOOPZMHMPOBAaTb M BBIIONHATE  PabOTy B | y\iviopms: permarh
BUST
YCJIOBIAX — PCATILHOTO,  BUPTYAILHOTO M| oy enepymenTanpHple 3a1a4d 10
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHSI; " "
TeMam Merainst u
- OCYILICCTBIISTh IO3UTUBHOE CTPATETHUYECKOE | "
Hemeramnbl") B cCOOTBETCTBUM C
TIOBEICHUE B Pa3UUHBIX CUTYaIHSIX,
MIpaBUIIAMH TEXHUKH
MIPOSIBIISATH TBOPYECTBO M BOOOpaKEHHE, OBITH
0€30IaCHOCTH TIpH OOpAIICHUH C
WHUIMATUBHBIM
BEILIECTBAMH U JIAOOPAaTOPHBIM
Ogaanenne YHUBEPCAJIbLHBIMH
. 000pyJOBaHUEM;  IPE/ICTABISTH
peryJIITUBHBLIMM J1€iiCTBUSIMH
N €3yJbTaThI XUMHYECKOT
I) IPUHSATHE ce0s U APYTUX JIIOAei: pesy CCKOTO
- IPUHHMAaTh MOTHBBI H AapryMEHTHI APYruX | - ol cPAMCHIA B (bopme samicn
oaen npu aHam3e pesysbrarop | YPABHCHHI - COOTBETCTBYIOIIHX
JICATEITHHOCTIL peakimii U (HOpMyIHPOBATH
- IpU3HABATh CBOE NpPaBO M TpaBo JApyrux | BPIBOABL - HA  OCHOBE  STHX
JOEH Ha OIINOKY; pe3yJIbTaToB
- pa3BUBaTh CHOCOOHOCTH MOHMMAaTh MHpP C
TIO3ULIMH APYTOT0 YEJIOBEKA;
OK 07. B o0s1acTH 3K010rH4€CKOro BOCIIMTAHMA: - copmMupoBaTh MpeaCTaBICHHUS:
ConeiicTBOBaTH - ¢c(hopMHUPOBAHHOCTH AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISAIOLIEH
COXPaHEHUIO KYJIbTYpbl, TTIOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKpY’KaroIIel Cpesl, | JKOHOMUYECKUX IIPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHU B IO3HAHUH
peCcypcocOepeKeHu 0, | MPUPOIHOM M COLUMAIBHOM CPENbI, OCO3HAHUE | SBJICHUH MIpUPOABL, B
NPUMEHSTh  3HAHHA | TVIO0ATBLHOIO  XapakTepa  OKOJOTMYECKHMX | (POPMUPOBAHMU MBINUICHUS U
00 N3MEHEHUU HpO6J’I€M; KYJIBbTYPBI JIMYHOCTH, €e
KJIMMAaTa, TPUHIUIL! | - IUIAHAPOBAHHME U OCYIICCTBICHHE JCUCTBYI B | GYHKIIMOHAIBHON TPaMOTHOCTH,
6epeKINBOrO OKpY)Karolel cpejic Ha OCHOBE 3HAHUWS IEJIeH | HEOOXOIUMOM ISl pelleHHs
TIPOU3BOJICTBA, YCTONYMBOTO pa3BUTHS YeJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
aKTHBHOE HEIPHUATHE NEHCTBUH, IIPUHOCIIIMX | DKOJOTHUYECKH  OOOCHOBAHHOT'O
3¢ pexTuBHO
NeiicTBOBATE B | BDEI OKpYy»KaromieH cpene; OTHOIICHUS K CBOEMY 3/I0POBBIO
Ype3BbIYANHBIX - yMcHHE MIPOTHO3UPOBATH | U IPUPOIAHON CpeEAE;
CUTYaLHAX. HeOIaronpusTHLIE 9KOJIOTMYECKHE | - YMETh COONoAaTh MpaBuia
MOCTIE/ICTBUS NPEIPUHIMACMBIX | SKOJIOTHUYECKH I1eJIeCO00Pa3HOro
JNENUCTBUM, MPEAOTBPAILATh UX; MOBEJICHUSI B OBITY M TPYJIOBOU
- pacumpeHue OIlbITa JICITEIILHOCTH | ACATEIbHOCTH B LEJISIX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXPaHEHMsI CBOETrO 3/I0pOBbsSI U
- OBJIQJICHHE HaBBbIKAMU y4eOHO- | OKpY’KaroIieil PUPOTHON CPEIIbl;

HCCIIEA0BATENLCKOM, TIPOEKTHOM U COIUATTBHOMN
JIeSITeTTbHOCTH,

YYUTHIBATH OITaCHOCTb
BO3JCHCTBUSA Ha KUBBIC
OpraHru3MbI OIPCACIICHHBIX
BCIICCTB, ITOHHUMas1 CMBICJI




OKAa3aTelIst MpeeIbHON
JIOMYCTUMOW KOHIICHTPAITUU

IIK 1.2. Brimoassars
paboThl 1O MOHTAXY

KaOeIbHBIX H
BOJIOKOHHO-
ONTHYECKUX  JIMHHUH
CBSI3H.

- yYMEHHE ONpeaeniTh KOHCTPYKTHUBHbBIC
0COOEHHOCTH CHUCTEM 3KCIUIyaTallud CeTel U
YCTPOMCTB CBSI3U, OOCIY)XKMBaHHE U PEMOHT

TPAHCIIOPTHOTO PaMOAICKTPOHHOTO
000opyI0BaHUSA;

- TMOHWMAaHUE  CHUCTEMbl  TEXHHYECKOTO
OOCITY>)KMBaHHS U PEMOHTA CETeH M YCTPONCTB
CBSI3H, o0CITy>)KUBaHHE u PEMOHT
TPAHCIOPTHOTO PaMo3JICKTPOHHOTO
o0opymoBaHUsI.

- chopMHpOBaTh TPECTABIICHUS:
0 CBOICTBax METaIOB, CILIABaX,
BHJIaX KOPpO3HH, obmactu
MIPUMEHECHUS] HEMETAJUTMIECKUX U
KOMITO3UIIMOHHBIX ~ MaTepUajoB,
CBOMCTBAX HEOPraHWYECKUX U
OpPraHHYECKUX COCTMHCHHH,
0e301acHOM HCIIOJIb30BaHUU
BOXHEUIIIMX HEOPTaHUYECKHX U
OpPTaHWYECKUX BEIIECTB B OBITY
U TIPAKTUYCCKON NIeATETbHOCTH
YCIIOBEKA.




2 CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA

2.1 O6beM npeaMeTa U BUABI YUeOHOMH padoThI

Buj yueOHoi1 padoThI

O0BEM B yacax

3adera)

O0béM 00pa3oBaTeIbHOIO NpeaAMeTa 72
B TOM YHCIIE:
OcHoBHOE coep:kaHue 72
B TOM YHCIIE:
TEOpPETUYECKOE 00yUeHne 25
MPAKTUYECKUE 3aHATUS 22
nabopaTopHbIC 3aHATHUS 10
camocTosITeNbHasE paboTa 11
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME
B T.4..
TeopeTudyeckoe oOyueHue 25
MPAKTUYCCKHUE 3aHATHSI 4
KOHTPOJIbHbIE Pa00ThI 1
B coomeemcmeuu ¢ yyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCsL 8 (hopme KOHMPOLHOU Padomul.
[IpomeskyTouHasi arTecTanus (B popme KomriekcHoOro auddepeHnnpoBaHHOTO ,




2.2 TemaTn4ecKui IJIaH U coacpkaHue nmpeamMera

1

2

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YecKHe 1 Ja0opaTopHble 3aHATHS,
CaMoOCTOsITe/IbHAsI padoTa 00y4ar0IMXCs

O0nLeMm
4acoB

®opmupyeMble
KOMIIETeHIIM U

Pazjnen 1. TeopeTrudyeckne 0CHOBbI XUMHMH

16/2

Tema 1.1 CtpoeHre aTOMOB.
OcCHOBHBIE XMUMHYECKHE IOHSATUS W
3aKOHBI, CTpOCHHUE aTOMOB
XUMHYECKHX IJIEMEHTOB

1.1.1 OcHoBHBIE MOHATHS U 3aKOHBI HEOpraHu4eckou u oduiei xumuu. [leproanueckas
cucreMa xumudeckux aieMentoB [[.U1. MenneneeBa. Ctpoenue aroma

OK 01

Conep:kanue y4eOHOT0 MaTepuaJia

XuMuyeckuil 3neMeHT. AtoMm. Slapo aroma, wu30TONBL. OJEKTpOHHAas 000JI0YKa.
DHepreTuueckue ypoOBHH, MOAYPOBHH. ATOMHBIE oOpOuTanmd, S-, P-, - DICMEHTHI
OcoOeHHOCTH pacnpe/iesieHusl JIEKTPOHOB 0 OpOMTAIsIM B aTOMax 3JIEMEHTOB IEPBBIX
4eThIpEX NEepUOI0B. DIEKTPOHHAS KOH(UTrypanus aToMoB. OCHOBHbIE XUMUYECKHE 3aKOHBI.
OtHocuTelnbHBIE aTOMHasi M MoOJIEKyJsipHas Maccbl. MouspHas wmacca. KonnuectBo
BellecTBa. MaccoBass J0Js BellecTBa. 3akoH ABorajpo. MoispHblii 00beM TIa3oB.
OTHOCHUTENbHAs IUIOTHOCTL ra3oB. PacueTbl Mo YPaBHCHHUAM XUMHWYCCKUX peaKHI/Iﬁ C
UCIOJIb30BAaHUEM MAacCOBOM JIOJM BellecTBa, oObemMa (HOpPMajbHbIC YCIOBHS) TIa30B,
KOJIMYECTBA BEIIECTBA

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoaroroBka cooOmeHnid Ha Tembl 1o BbeIOOpYy: HanoTexHomorus Kak
[IPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKU M MpousBoiacTBa B Pocculickon Penepanny;
PangnoaktuBHOCTE. McCnONb30BaHME pPAIMOAKTHBHBIX HM30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE M3IIy4eHHME M €ro HCIOIb30BAHME B TEXHUKE M MeauluHe. Pemenue
TEOPETHYECKUX M DKCIIEPUMEHTAIBHBIX 3a/1ad IO BOIPOCAM: OCHOBHBIC TOHATHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHUH. PacueTHble 3agauM Ha HAXOXIEHUE OTHOCUTEIIBHOU
MOJIEKYJIIPHOM MacChl, ONPENCICHUE MACCOBOM JOJIU XMMHUYECKHX DJIEMEHTOB B CIOKHOM
BEIIECTBE.

Tema 1.2.

[Tepuoanueckuit
[Tepnonnueckas cucrema
XAMUYeckux anementoB J[. .
Menpeneena, 170:9 CBSI3b c
COBPEMEHHOM Teopueill CcTpoeHus

3aKOH u

1.2.1 I/IBYTICHI/IG MNEPpUOANYCCKUX 3aKOHOMCpHOCTeﬁ " UX B3aUMOCBA3U CO CTPOCHUCM aTOMa

OK 01 OK 02
IIK 1.2

Copepxxanue yyeOHOIro MaTepuasa
[Tpaktnueckass pabora Nel. «M3ydeHne mnepuoOANYECKUX
B3aMMOCBSI3M CO CTPOCHHEM aTOMOBY.

HepnozmquKaﬂ cucremMma XUMHUYECKUX

3aKOHOMEPHOCTEH U UX

3IIEMEHTOB MeunneneeBa. CBs3b

JLWL
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aTOMOB

MEpUOANYECKOro 3akoHa W Ilepuoanyeckoi CUCTEMBI XHUMHYECKHUX JJIEMEHTOB C
COBPEMEHHOM TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBOMCTB
XUMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX U CJIOXHBIX BEIISCTB MO TPYIIaM H
nepuogaM Ilepuoguueckoil cucTeMbl. 3HAYE€HUE MEPHUOJUYECKOTO 3aKOHA M CHUCTEMBI
XxuMH4ecKux 31eMeHToB .M. Menaeneesa B pa3BUTUH HAYKHU.

VYcraHoBieHHE CBA3U MEXKIY CTPOCHUEM aTOMOB XMMHUYECKHUX AJIEMEHTOB U MEPUOIUYECKUM
W3MEHCHHEM CBOMCTB XHMMHYECKHX DJIEMCHTOB M HMX COCAUHEHHMH B COOTBETCTBHUH C
nonoxkeHueM  Ilepuoguueckoil  cuctembl.  PelieHne  MpakTUKO-OPUEHTHUPOBAHHBIX
TEOPETUYECKHUX 3aJJaHUH Ha XapaKTCPU3AIMHUI0 XUMHUYECKHX IEMEHTOB «MeTammdeckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHMYECKHUX 3JIEMEHTOB B COOTBETCTBHUU C UX 3JIECKTPOHHBIM
CTPOEHUEM M TMOJIOKEHUEM B NEPUOAMYECKOW CHCTEME XUMHYECKHUX 3ieMeHToB J[.H.
MenneineeBa»

Tema 1.3.
CrtpoeHue BeliecTBa M IMPHUPOJA
XUMHYECKON CBsi3u. MHOroobpasue
BCIIIECTB

1.3.1 Ctpoenue BemecTBa. Buabl XUMHUECKOH CBA3H

OK 01

Coaep:xxanue yueOHOro MaTepuaJia

[Tpaktuyeckas padora Ne2. «CTpoeHHe BelEeCTBa U MPUPOIa XUMUIECKOM CBSZHY.

Bupl xumMudeckoil cBA3M (KOBaJICHTHAs! HETIOJIAPHAS U MOJISIpHAsl, MOHHAs!, MeTaJUIMYecKast).
JlemoHcTpauust Mozenell KpUCTAJUIMYECKUX PELIETOK: MOHHOM (XJIOpHJA HaTpus), aTOMHOM
(rpacduT 1 anMasz), MOJIEKYJIApHOH (YTIEKUCIBIN Ta3, HOJ), METAJUINYECKOH (HaTpuil, MarHui,
Menb). Perenne npakTuueckux 3aJaHuil Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpapuieckux Gopmyn
snemMeHToB 1—4 nepruoaos

Tema 1.4.
Knaccudukanus, u HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

1.4.1 Knaccudukanusi HeOpraumdeckux BemniecTB. HoMeHkmaTypa HEeOpraHu4eCKUX BEIIECTB

OK 01 OK 02

Conep:xxanue yueOHOro MaTepuaJia

[TpakTnyeckas padora Ne3. «HomeHKIIaTypa HEOPraHUUECKUX BEILIECTBY.

Knaccudukanus HeopraHumdyeckux BemiecTB. HoMeHKiaTypa HEOpraHMYECKHX BEIIECTB
(oKCHABI, THUIPOKCHU/IBI, KUCIOTHI, CONM). BemiecTBa MOJIEKYISPHOIO U HEMOJEKYJISPHOTO
CTpoeHHs. ArperatHble COCTOSHUSI BellecTBa. Kpucrtamnumueckue u amop(dHbIE BelIeCTBa.
3aKOH TOCTOSIHCTBA COCTaBa BELIECTBA. TUMBI KPUCTANIMYECKUX PELIETOK (aToMHasl,
MOJIEKYJIsSIpHasi, HOHHAas, MeTalyIi4yecKas). 3aBUCUMOCTb CBOMCTBa BEIIECTB OT THIA
KPUCTAJUIMYECKOU PELIETKU

Pemenne mnpakTU4ecKMX 3aJaHUl MO KiIacCU(PHUKAUU, HOMEHKJIAType U XUMHYECKUM
(dopMynaM HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB (YrapHbIi ras, YIJIEKUCIBINA ras,
aMMHaK, TalleHas HM3BeCTb, HeramleHas HM3BeCTb, MHUThEBas cofa M JIPYrMX): Ha3BaHUS
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BeniecTB o MexayHapoaHoi (MIOITAK) unu TpuBHanbHOW HOMEHKJIATYpPE U COCTaBIICHUE
(GopMynbl XMMHUYECKMX BEIIECTB, OIpeJeleHrue MPUHAMISKHOCTH K Kiaccy. Iloumck
uHPOpPMALIUK 110 HAa3BaHMUAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM ¢opMmyiaM. AHaIU3
XMMHUYECKOH HH(pOpMAaLUHU, I[OIy4aeMOW W3 pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOH
uHpopmManuu, cetb IHTEpHET U Apyrue)

Tema 1.5.
Tumpl XUMUYECKUX PEaKIIUi

1.5.1 Tunbel xumudeckux peakuuii. OBP

OK 01

Conep:xanue yueOHOro MaTepuaJia

Xumuyeckas peaknus. Kraccupukanus XUMHUECKMX pEaKIHMid B HEOPraHUYECKOH W
OpraHWYECKON XMMHUHU. 3aKOHBI COXPAHEHHUS MAcChl BEIECTBA, COXPAHECHUS U MPEBpaICHUS
SHEPruu TMpH XUMHYECKUX peakiusx. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE —PEaKIUU
(YypaBHEHUSI ~ OKHCJICHUS-BOCCTAHOBJICHHS,  CTEMEHb  OKHUCJICHHS,  OKUCIUTEIb U
BOCCTaHOBUTEIb, OKHCIIUTETHHO-BOCCTAHOBUTEIIbHbIE peaxkumn B pupoe,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KUZHEICATSIbHOCTH OPTraHU3MOB)

Tema 1.6.

CKOpOCTh XUMHUYECKHX PEaKIUM.

XHUMHUYECKOE PaBHOBECCHC

1.6.1 CxkopocTh XUMUYECKOM PEaKIuH, €€ 3aBUCUMOCTh OT Pa3UYHbIX (PAKTOPOB

OK 01 OK 02
IIK 1.2

Coaep:xxanue yueOHOro MaTepHaJia

[Tpaktnueckass pabora Ned. «CkopocTh XHMHUYECKOW peaklUH, €€ 3aBUCHUMOCTb OT
Pa3INYHbBIX (AKTOPOBY.

CkopocTh peakiuy, €e 3aBHUCHUMOCTb OT Pa3M4HbIX (PAKTOPOB: MPHUPOAbl PEArHpyrOIINX
BEUIECTB, KOHIIEHTPALMM PEarupyroUINX BEIIECTB, TEMIIEPATYPhl U ILIOMAAN PEaKIIMOHHON
noBepxHocTU. TemnoBble A(PGEKTbl XUMUYECKUX peakUui: 3K30- U DHIOTEPMHUYECKHE
peakuuu. OOpaTuMble peakuuu. XuUMHUeckoe paBHoBecue. akTopbl, BIUAIONIME Ha
COCTOSTHUE XMMHMUYECKOTO paBHOBECHs (KOHIIEHTpAlLlMsI PEareHTOB WJIM MPOJYKTOB PEaKIIMH,
nasienue, temneparypa). [lpunmun Jle [latense

Pemenne mnpakTUKO-OpUEHTHPOBAHHBIX 33JaHUM Ha aHamu3 (aKTOpPOB, BIMSIOUNIMX Ha
WU3MEHEHNE CKOPOCTH XMMUYECKOW peakluu. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKINH
OT IPHUCYTCTBHS KaTaIU3aToOpa Ha MPHUMEPE Pa3sIOKEHUS NMEPOKCUAA BOJOPOJA C IMTOMOIIbIO
JUOKCHJIAa MapraHiia M KaTajas3bl. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha
npuMmeHenne npuHuuna Jle-Illarense a1 HaxoKAeHWS HaNPaBICHUS CMEIIEHUSI PaBHOBECHS
XUMHUYECKON peakluMd M aHaiu3 (PaKTOpOB, BIUSIOIIMX HA CMEIIEHHE XHUMUYECKOTO
paBHOBECHSI

Tema 1.7.
PactBopsl,

Teopus

1.7.1 PacTBOpeHue Kak (pU3NKO-XUMHUECKHUH Mporiecc.

OK 01 OK 02
OK 04 OK 07




1

BHGKTpOHHTquCKOﬁ Jucconranuu u

WOHHBIA 0OMEH

K 1.2

Conep:kanue y4eOHOT0 MaTepuaJia

PactBopbl. Bunbl pacTBOpoB IO COAEPXKAHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTS.
[TonsiTe o mucnepcHbIX cucteMax. VIcTUHHBIE U KOJUIOWIHBIE pacTBOpbl. MaccoBasi 10Jis
BemectBa B pactBope. [lonarue o BomopomHom mokaszartene (pH) pactBopa.
OnektponauTnueckas auccouuanus. CuibHbIE W ClIa0ble AJIEKTPOJMTHI, HEIIEKTPOJIUTHI.
Peakiii nonHOr0 0OMEHa

CamocrosiTesibHast padora o0y4yarommuxcs Ne2

AHanmm3 u mpeoOpazoBanue yueOHoU mHpopmarnmu. [ToaroToBka cooOmEeHU Ha TeMy IO
BbIOOpY: [IpakTHyeckoe mMpUMEHEHUE 3IIEKTpoNin3a: padUHHUpOBaHME, TaIbBAHOILIACTHKA,
TaJIbBAHOCTCTU.

1.7.2 IlpuroroBiaeHne pacCTBOPOB

OK 01 OK 02
OK 04 OK 07
IIK 1.2

Coaep:xxanue yueOHOro MaTepHaJia

JlaboparopHas padota Nel «IIpuroroBienue pacTBOpoOB».

[TpuroroBneHre pacTBOPOB 3aJaHHOM MAacCOBOM JI0JIeH pPacTBOPEHHOIO BEIECTBA,
NPOBEICHUE pEaKIWii HOHHOTO OOMEHa, ONpEIeJICHHE Cpeabl PACTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO HHAMKaTOpa (Kuclas, HeHTpanibHas, LieoyHas). 3aJaHus Ha
COCTaBJICHME MOHHBIX peakuui. Pemenne npakTuKo-OpueHTUPOBAHHBIX PACUETHBIX 3aJaHHUN
Ha pacTBOPbHI, UCIOJIb3yEeMble B OBITOBOM U MPOMU3BOJCTBEHHOM JeSITEIbHOCTH YEJIOBEKA

Pasnen 2. Heoprannueckas xummusi

8/3

Tema 2.1.

Dduznko-xuMuYeCcKue
HEOPraHWYECKUX BEILECTB

CBOWCTBA

2.1.1 Meramel. Hemeramnel. Ilomoxenne B IICXD J[.M. MenzaeneeBa, 0COOCHHOCTH
crpoenus. Kopposus metamioB. Meroasl 3aliuThl KOHCTPYKIUH ITOJBHYKHOTO COCTaBa
JKEJIE3HOAOPOKHOIO TPAHCIIOPTA

OK 01 OK 02
OK 04
IIK 1.2

Conep:xanue yueOHOro MaTepuaJia

[TpakTrueckas padota Ne5. «Meramuibl. Hemeramnb»

Mertannsl. Hemeranmnsl. [Tonoxxenue B [IICXD JI.M1. MenaeneeBa, 0COOEHHOCTH CTPOCHHUSI.
OCOOEHHOCTH CTPOCHHSI DJIEKTPOHHBIX O000JOYEK aTOMOB META/NIOB, HEMETaJIOB.
XUMHYECKUE CBOMCTBA BaXHEHIIMX METAJUIOB (HATpUM, KaJWi, KaJlblUil, MarHui,
QTIOMUHHMA, [MHK, XPOM, JK€JIe€30, MEIb) M HX COCAMHCHHH. XWUMHYECKHE CBOWCTBA W
MPUMEHEHNE Ba)KHEWIINX HEMETaUIoB (TaloreHoB, cephl, a3ora, ¢ocdopa, yriepona u




2 4

KpPEMHHs]) U HMX COCIAMHEHHH (OKCHUIIOB, KHUCJIOPOJACOACPKAIUIUX KHUCIOT, BOJOPOIHBIX

coenuHeHUH). OOImMEe crocoObl MOJYYSHHS METAIOB, HeMeTa/uloB [IpuMeHeHne MeTamion

B ObITY U TexHUKE. [[pMeHeHne BaKHEHITUX HEMETAIIOB U UX COEJIMHEHUI

2.1.2 XuMudecKue CBOMCTBa OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCTMHCHHI OK 01 OK 02
OK 04
I[IK 1.2

Conep:xanue yueOHOro MaTepuaJia

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEHIECTB  (OKCHJIOB,

TUAPOKCHUIOB, KHUCIOT, coJied W J1p.). ['eHeTndeckass CBsI3b HEOPTaHMYECKUX BEIECTB,

MPUHAJICKAIIUX K Pa3IMyHbIM KjiaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX

BEIIIECTB, BOJOPOAHBIX COCIMHEHHM, BBICITUX OKCHIOB U THUJIPOKCHIOB

CamocrosiTesibHas padora o0yuaromuxcs: Ne3

Pemienne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM HAa CBOWCTBA, COCTaB, IIOJIy4CHUE U

0e30MacHOe HCIOIb30BAHUE KJIACCOB HEOPraHWYECKHUX BEIECTB B OBITY M MPAaKTHUECKOM

NeSITeIbHOCTH 4esioBeka. lloaroroBka cooOmiennii Ha Temy 1o BbIOOpy: Ilpumenenue

KJIaCCOB HEOpraHWYeCKUX BellleCTB B JKEJIE3HOJOPOKHOM Xxo3siicTBe. [IpaBuia mepeBo3ku

HEOPraHWYECKUX BEIeCTB M0 JKEJIIE3HOW TOPOre.

2.1.3 ®u3uKo-XMMHUYECKHE CBOMCTBA HEOPTAaHUYECKUX COeTMHEHUH OK 01 OK 02
OK 04
K 1.2

Conep:xxanue yueOHOro MaTepuaJia

[TpakTuueckast pabota Ne6. « DU3UKO-XUMUYECKHE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBneHne YpaBHEHMM XHMHUYECKHMX pEaKIMi C Yy4acTHEM TMPOCTBIX M  CIIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METANIOB M HEMETaNIOB; OKCHIOB METAJIJIOB, HEMETAIJIOB H
aM(OTEepHBIX DJIEMEHTOB, HEOPraHUYECKHX KHCIOT, OCHOBaHMH ©  aM(OTEepHBIX
TUAPOKCHUIOB; HEOPTAaHUUYECKUX COJICH, XapaKTepU3YIOIIHUX UX CBOICTBA.

PacuéTsl Maccel BemecTBa nin 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OFHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB, pacy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIM OJHO W3 BEMIECTB HMEET MPUMECH.
Pemienne mpakTUKO-OPUEHTHPOBAHHBIX 3a/laHUN Ha CBOMCTBa, COCTaB, MONyYEHUE W
Oe30macHOe HCMOJb30BAaHHE BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY U
po(heCcCHOHATLHOM NeSTeIbHOCTH YeJIOBEKa




2 3 4
CamocrtosiTeibHas padora o0yuarommxcs: Ned 1
AHanu3 1 mpeodpazoBaHue yueOHOW HHGOPMAITIT
Tema 2.2. 2.2.1 Unentudukanusi HEOPraHMIECKUX COSTUHECHUIN OK 01 OK 02
Wnentudukanust  HEOpPraHMYECKHX OK 04
BECILIECTB Coaep:xxanue yueOHOro MaTepuaJia
Jlaboparopuas pabota Ne2 «neHTudukamnyss HEOPraHUIECKUX BEIICCTBY.
Pemienue sxcnepuMeHTaIbHBIX 3a7ad 10 XUMHUYECKUM CBOICTBaM METAJJIOB U HEMETAJLIOB,
[I0 Paclo3HABAaHUIO U IOJIYYEHHUIO COEIMHEHUN METaJJIOB U HEMETAJJIOB (B3aMMOJEHCTBHE 5
THJIPOKCUIA QJIIOMHUHUSL C pacTBOpaMM KHUCIOT W Iuenoded,). Mnentuduxauums
HEOPraHMYECKUX BEIIECTB C HCIOJNB30BAaHHEM WX (U3UKO-XUMHUECKUX CBOMCTB,
XapaKTepHBIX KayeCTBEHHBIX peakuuil. KauecTBeHHbIE peakluu Ha Cyibdar-, KapOoHAT- U
XJIOPUJI-aHUOHBI, HA KATHOHBI METAJUIOB U KATUOH aMMOHMSI
CamocrosiTesibHast padora o0y4yarommuxcs NeS
[TonroroBka K UTOrOBOM KOHTPOJILHOM paboTe IO KjlaccaM HEOPraHMYECKUX COEIUHEHMIA:
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeLIeCTB (OKCHJIOB,
TUAPOKCUOB, KHUCIOT, COJIEH M Jip.). 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB IPOCTHIX 1
BEIIIECTB, BOJOPOJHBIX COCIUHEHUH, BBICHIMX OKCHAOB M TUAPOKCHIOB. MneHTuduxauus
HEOPraHMYECKUX BEIIECTB C MHCIOJb30BAaHHMEM UX (U3UKO-XMMHMYECKHUX  CBOMCTB,
XapaKTEPHBIX KaUeCTBEHHBIX PEeaKLUi
Hrorosasi konTposibHasi padora Nel ['eHeTnueckas cBA3b HEOPraHUUYECKUX COEITMHEHUI OK 01 OK 02
OK 04
Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
OOGsi3arenbHast ayUTOpHas yueOHast Harpy3ka (Bcero) 25
IIPAKTHYECKUE 3aHATUS 12
nabopaTopHble 3aHATHS (PabOThI) 4
camocTosiTelbHas paboTa 5
KOHTpOJIbHast paboTa 1
Pazgen 3. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH 4/1
Tema 3.1 3.1.1 INonsaTne 00 opraHUYECKUX BEIIECTBAX, MX MPUMEHEHHE Ha Xele3Hoi nopore. Teopus OK 01
Knaccudukanus, CTpOECHHE u | A.M. byrneposa. Kiiaccuguxaiysi opraHi4eckux BEIECTB
HOMEHKJIaTypa oprann4eckux | Copep:kaHue y4eOHOro MaTepuasia 2
BELIECTB [TosiBIeHMe W pa3BUTHE OPraHMYECKOM XMMHM Kak Hayku. llpenmeT opraHndeckoil Xummuu.




1 2 3 4
Mecto M 3HaYE€HHE OPraHUYECKOM XHMHUU B CHUCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE
CTpOCHHE KakK TMOPSIOK COEIWHEHUS aTOMOB MOJIEKYJIE COIVIACHO HX BaJCHTHOCTH.
[IpumeHeHHe OpraHMYECKUX BEIIECTB Ha Keyle3Hod jopore. IlonokeHus Teopuu
XUMHUYECKOTO CTpOeHHUs opranmdeckux coeauHenuii A.M. BytiepoBa. Yriepoanslii ckener
OpPraHM4ecKON MOJIEKYJbl 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMUYECKOI'O CTPOEHUSI MOJIEKYIL.
M3zomepuss m wm3omepbl. [lonsarne o QynkumonanpHON Tpymnme. Pamukan.  [IpuHImIb:
KI1acCU(UKAMA OPraHWYECKUX COeTMHEHHH. MeXayHapoaHas HOMEHKJIATypa W IPUHIHIIBI
HOMEHKJIATyphl OPTraHUYECKUX COCAUHEHUH.
CamocrosiTeibHas padora odyuyarommxcs Ne6
[TonGop, ananu3z u mpeobpazoBanue yueOHOUM mH(popmanuu. [logroroBka cooOiieHuil Ha 1
TeMsl 10 BbIGOPY: JKmsub u gestensHocTh A. Kekyme. JKusubp u jmestensHocts M.
bepuenuyca. 2Kusnp u gesrenbHocts @. Bemnepa.
3.1.2 AnkaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUIECKUN PSI. OK 01
Coaep:xxanue yueOHOro MaTepuaJia
[TpenenbHBIC YrIIEBOAOPOLI (AIKaHBI M MHUKJIOATKAHBI). (OCOOEHHOCTH KIACCH(PUKAIUU H
HOMEHKJIATypbl, Hu30Mepusi, (U3MUYECKHE CBOWCTBA, XHWMHUYECKHE CBOMCTBA, CIOCOOBI 2
nojsyueHusi. [opeHne MmeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHMKOB TEIUIa B
IPOMBIIIJICHHOCTH M ObITY. CBOMCTBA MPUPOJIHBIX YIJIEBOAOPOAOB, HAXOXKJIECHHE B MPUPOJIE
Y IPUMEHEHHUE AJIKAHOB.
Paznen 4. YrieBomnopoabl 8/1
Tema 4.1. 4.1.1 CpaBHuUTeNbHAs XapaKTEPUCTHKA METaHa U 3TaHa OK 01 OK 02
YrieBonopoapl M MX IPUPOIHBIE OK 04
HMCTOYHUKHU I1K 1.2
Conep:xxanue yueOHOro MaTepuaJia
[TpakTuueckas pabota No7 «CpaBHUTENbHAS XapaKTEPUCTHKA METaHA U ITaHa» 2
MertaH ¥ 3TaH: COCTaB, CTPOEHHE, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA (peaKkIny 3aMELICHUs 1
TOpeHHs), MOTy4YeHHE U IPUMEHEHHUE.
4.1.2 HenpenenbHble YIII€BOJOPObI (aJIKEHBI, aJTKAAUEHBI, aTKUHBI). OK 01 OK 02
OK 04
1K 1.2
Conep:xxanue yueOHOro MaTepuaJia 2
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AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM psll. DTUIIEH U MPONUJIIEH: COCTaB, CTPOEHUE,
busznyeckue M XUMHYECKHE CBOWCTBAa (peakuuu TUIPUPOBAHMS, TalOTEHUPOBAHUSA,
THJIpaTaliH, OKKCICHHUS U TOJIMMEPU3ALIMH ) TTOTyYSHHUE U IPHUMEHEHHE.
Ankanuensl: OyramueH-1,3 u wmetwnOyragueH-1,3, XUMHUYECKOE CTPOCHHE, CBOWCTBA
(peakiusi MOJIMMEpU3AIMK), MPUMEHEHUE (11 CHUHTE3a MPUPOJHOTO U CHUHTETHYECKOTO
KaydyKa U pe3UHbI).
AJKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKHMHA psii. ALETHIIEH: COCTaB,
XUMHYECKOE CTpOoeHue, (pU3Mveckrue M XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIOTCHUPOBAHUS, THUApPATAlUd TOPEHHUs), TOJyYeHHE ¢ TPUMEHEHHE (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJIsl CBAPKHU M PE3KH METAJJIOB)
CamocrosiTeibHas padora odyuarommxcs Ne7 1
[TonGop, ananu3s u npeobpazoBaHue yueOHOI HHPOpMALHH
4.1.3 Apensl. CocTaB, CTpOCHHE, TTOITyUYCHHUE OK 01 OK 02
OK 04
K 1.2
Coaep:xxanue yueOHOro MaTepHaJia
ApomaTtnyeckue yrieBoaopoabl (apeHsl). beH3on u Tomyoin: cocTtas, CTpoeHue, u3nIecKue
U XMMHYECKHE CBOICTBa (peaklMu TaJOTeHUPOBAHUS W HUTPOBAHHUA), TMOIY4YEHUE U
npuMeHeHne. TOKCHYHOCTh apeHOB (BIUsSHUE O€H30/1a Ha OpraHu3M 4YeJIOBEKa).
['eneTnueckas cBSI3b MEXAY YII€BOJOPOJAMHU, IPUHAIESKAIIUME K Pa3IMYHBIM KJIaCCaM. 2
[TpupoaHble MCTOYHHWKH YTI€BOAOPOAOB. [IpUpOmHBIA Ta3 W TOMyTHBIE HE(TSHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mnepepaOOTKM He(TH: MEpPEeroHKa, KPEeKUHT
(Tepmuueckuif, KaranuThyeckuit), nuponu3. IlpoaykTsl mnepepaboTku HePTH, UX
IPUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIH yrojib ¥ IPOAYKTHI €ro nepepaboTKH
Tema 4.2. 4.2.1 CpolicTBa yriieBoopo1oB. [lomydeHre STUIeHa U U3yU4eHUE eT0 CBOWCTB OK 02 OK 04
DU3HKO-XUMUYECKUE CBOMCTBA
YIIICBOZOPOJIOB Coaep:xanue y4eOHOro Mmarepuasa
JlaGopaTtopnast pabota Ne3 "[lomydeHue 3THIICHA U U3y4eHHE €ro CBOUCTB"
[Tony4yenue »TUIIeHa U U3y4e€HHE €ro CBOMCTB. MoJenupoBaHHE MOJIEKY] U XMMHUYECKHX 2
MpeBpalleHnii yIriIeBOAOpPOJIOB (Ha NpUMepe »JTaHa, OSTUJIEHA, aleTWIeHa W Jp.) H
raJIoreHONPOM3BOIHBIX
Paznen 5. Kucsiopoaocoaep:kamme opranHudeckue coeTMnHeHUus 12/1
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Tema 5.1. 5.1.1 CpaBHuUTENBHAS XapaKTEPUCTUKA CIIUPTOB OK 01 OK 07
Crnuptsl. Oenon

Coneprxanue y4eOHOro MaTepuasa

[IpakTryeckas padora Ne8 «CpaBHUTENIbHASA XapaKTEPUCTHKA CIIUPTOB

[IpenenbHble OAHOATOMHBIE CHUPTHI (METAHOJI W OSTaHOJ): CTpOeHHue, (U3HUECKUe Hu

XUMHUYECKHE CBOMCTBA (pEaKlMy C aKTUBHBIMH METaJllIaMH, TaJJOT€HOBOIOPOJIaMU, TOPEHUE),

npuMeHeHue. BopopoaHble CBS3M MEXAY MOJIEKYIaMHU CHUPTOB. DU3NOIOTHYECKOE

JEHCTBUE METaHOJIa ¥ 3TaHOJIa Ha OPTaHU3M YEJIOBEKA.

MHoroaromMHple CHUPTHl (STWICHIVIMKOIb U TJIHUIEPUH): CTpoeHue, (U3HUECKUe W

XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO IICIOYHBIMH MeETaJJIaMH, KadeCTBCHHAS

peakuus Ha MHOTOATOMHBIC CITUPTHI). DU3HOIOTHYECKOE JCHCTBHE HA OPTaHW3M YEJIOBEKA.

[TprMeHeHue TIUMIEepUHA U ATHIICHTTUKOJIS.

®enon. CTpoeHHe MOJCKYIbI, (PU3UUIECKHEe U XUMUYECKHe cBOWcTBa (heHosia. TOKCHYHOCTH

denona, ero pusmonornveckoe AeicTeUe Ha OpraHnu3M uenoseka. [Ipumenenue denona
Tema 5.2. 5.2.1 Anpneruasl. Kap6oHoBsie kucinoTel. CocTaB, CTpOCHUE, KIacCHUpUKAIUS OK 01 OK 02
Anbaeruanl. OK 04

KapOoHOBBIE KHUCITOTHI.
Crnoxubie 3¢upbl

Coaep:xxanue yueOHOro MaTepuaJia

JlabopaTtopHnast pabota Ne4 «CBoiicTBa albAETUI0B U KAPOOHOBBIX KHUCIIOTY

Anbleruapl 1 KeToHsl ((hopManbIaerui, aleTanbIeru]], aleToH): CTpOoeHue, Gpu3nuecKkue u
XUMHUUYECKHE CBOMCTBA (pEaklMu OKHCIEHUS M BOCCTAHOBIJIEHHUS, KAUECTBEHHbIE PEaKIIUH),
[IOJIy4YEHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TpesieNibHbIE KapOOHOBBIE KHMCIOTHI (MypaBbHHAsi U YKCYCHash KHUCIOTBI):
CTpoeHue, (u3nueckue MW XHUMHUYECKHE CBOHCTBa (0OIIMe CBOWCTBA KHUCIOT, pEaKIus
TepudUKalMN), TOJTydeHHE U TPUMEHEHHUE.

CamocrosiTeibHas padora o0y4yarommxcs: Ne§

[TonroroBuThk cOOOIIEHUS IO TeMaM (TI0 BbIOOPY): MypaBbUHBIN allbJeru]] KaK KOMIIOHEHT
0aKeTUTOBOrO JIaka, SBJSIOIIMMCS AHTUKOPPO3HMOHHBIM MOKPBITUEM JJIsi  BaroHOB.
TeKCTOMUT Kak OCHOBa JJIsSi M3TOTOBJIEHUS 3yOUaThIX KOJI€C, BKJIAJbIIIEH MOIIMIMITHUKOB, a
TaKXe KaK JIEKTPOU30JATOP. ACOOTEKCTOIUT KaK KOMIOHEHT JJISi H3TOTOBICHHS TPYIIUXCS
JeTajged JUCKOB CLEIJICHHS U TOPMO3HBIX KOJIOJJOK Ha JKEJIE3HOJAOPOKHOM TPAHCIOPTE.
IIpuMmeHeHne aleToHa B JKEIE3HOAOPOXKHOM X03slicTBe IIprMeHeHne 1aBeneBol KUCIOTHI
JUISL OYMCTKU METAJJIOB OT P)KaBUMHBI M HAKUIIM, B TOM 4YHCIE U B KOTJAX JIOKOMOTHBOB.
[TepeBo3Ka 1 MapKUPOBKA aJIbAETHIOB U KapOOHOBBIX KUCIIOT O XKeJe3HOU Jopore
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5.2.2 Cnoxusie 3¢upsl. XKupsl.

OK 01 OK 02
OK 04

Conep:xanue yueOHOro MaTepuaJia

CTeapI/IHOBaH M OJICMHOBAs KHUCJIOTHI KaK IMPECACTABUTCIIN BBICHINX Kap6OHOBBIX KHUCJI0T. MbLIa
KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE.

CnoxkHble 3¢UPBI KaK MPOU3BO/IHbIE KaPOOHOBBIX KUCJIOT. [HAPOJIU3 CI0KHBIX 3)UPOB.
Xupsl. I'naposns xupos. [IpruMeHeHMe xKUPOB. Brosioruyeckas posib XXUpPOB

Byrunaneratr kak KOMIOHEHT TEHTA(TaNeBBIX OSMalieil, HCIOJB3YEeMbIX I OKpPACKH
MACCAKUPCKUX BarOHOB M JIOKOMOTHBOB; 3JIEKTPOU3ONISIIMOHHBIX JTAKOB, IPUMEHSIEMbIX MPH
peMoHTe TATOBBIX aBHUraresneil. JKupbl Kak MpOAYKT MUTAHHUS U XUMUYECKOE ChIphE. 3aMeHa
JKUPOB B TEXHHUKE HEMHILEBHIM ChIpbeM. MBLI4 BBICHINX KUPHBIX KHCIOT KaK 3aryCTHUTENH B
IJIACTUYECKUX CMa3Kax, IMPUMEHSIEMBIX B pPa3IUYHBIX MEXaHM3Max Uil CMas3Ku
MOJIUINITHUKOB, 3y0UYaThIX KOJIE€C, BAHTOBBIX M IEMHBIX Mepeaay, MapHUPHBIX COSAMHEHUN U
np. Cunrernyeckue moromue cpeacrsa (CMC): TOCTOMHCTBA M HEIOCTATKH.

Tema 5.3.
VYriieBoabl

5.3.1 Yraeroapl. CoctaB, kiaccudukaiys, CBOWCTBA

OK 01 OK 02
OK 04

Coaep:xxanue yueOHOro MaTepuaJia

[TpakTuyeckasa padota Ne9 «YraeBoasl. CocraB, kiiaccuduKanus, CBOUCTBa»

VYrieBonbl: cOCTaB, KiIaccUpUKAIKSA YTIeBOAOB (MOHO-, TU- W TMOJucaxapubl). [ roko3a —
OpOCTEHIINKA MOHOCaXapuJ: OCOOCHHOCTH CTPOCHUS MOJIEKYIIbI, (PU3NUYECKUE U XUMHUECKHUE
CBOICTBa TJIOKO3bI (B3aumozeiicTeue ¢ rugpokcugom meau (II), okuciaenne amMmMuayHbIM
pactBopoM okcuaa cepebpa (I), BoccraHoBieHue, OpoXeHHE TIIOKO3bl), HaXOXKJICHUE B
IpHUpoJie, MPUMEHEHUE IJIIOKO3bl, OMOJIOTUYECKas! POJib B KU3HEJCSATEIbHOCTH OpPraHu3Ma
yenoBeka. orocuHTe3. OpyKTO3a Kak H30MEp TIIFOKO3BI.

Caxapo3a — mpeAcTaBUTENb JUCAXapUa0B, THIPOJIN3 Caxapo3bl, HAXOXKIEHHE B MPHUPOJE U
pUMEHEHHE.

[Tonucaxapuapl: Kpaxmaia U LEJUTI0JI03a Kak MPUpoJIHbIe noiauMepbl. CTpoeHue KpaxMana u
LEJUTION03bl, (U3NYECKHe M XMMHUYECKHE CBOICTBa Kpaxmaja (THAPOJU3, KauyecTBEHHas
peaxIus C HOAOM)

Tema 5.4.
Dduznko-xuMuuecKue
KHUCJIOPOJAOCOAEPKALNX

CBOWCTBA

5.4.1 HomeHKIaTypa KUCIOPOAOCOACPIKALINX OPTaHUUYECKUX COCTUHEHUI

OK 01 OK 02
OK 04

Coaep:xanue yueOHOro MaTepuaJia
[IpakTuyeckas padora Nel0 «HomeHKIaTypa KHCIOPOIOCOEPKAIIMX OPTAaHHUECKUX




1 2 3 4

OpPraHMYECKUX COCANHEHUHN COCIIMHEHUI

TpuBnanbHass W MeXIyHapogHas HOMEHKJIATypa, XWMHYECKHE CBOMCTBAa, CIIOCOOBI
MOJIy4eHHUsI CIHPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, ANBACTHUAOB M KETOHOB.
CocraBiieHHe cXeM peakiuil (B TOM YHCJe MO NPEIOKEHHBIM IETIOYKaM IPEeBpaIeHui),
XapaKkTEpU3YIOIUX  XMMHUYECKHE CBOMCTBA  KHCIOPOAOCOACPIKAIIMX  OPraHMYECKHX

COCIMHEHUN

54.2 Xumnueckue u (U3MYECKHE CBOMCTBA KHCIOPOIOCOACPIKAIINX OPraHUYECKUX OK 01 OK 02
COEIMHEHUN OK 04
Coaep:xanue yueOHOTro MaTepHaJia

[IpakTH4eckas pabota Nell «XUMHYECKHE u ¢buznyeckne CBOMCTBA

KHCJIOPOI0COCPIKALINX OPTaHMUECKUX COCTUHEHUI

[IpoBenenue, HaOIIOACHUE M OMMCAHUE JEMOHCTPAILMOHHBIX OINBITOB: T'OPEHUE CIHPTOB, 2

KaueCTBEHHBIC PEAKIIMU OJHOATOMHBIX CHUPTOB (OKHcIeHUE 3TaHona okcuaoM meau (II)),
MHOTOaTOMHBIX CHHPTOB (B3auMojeiicTBue riunepuHa ¢ ruapokcuaom wmenu (ID)),
aJbJIeTUI0B (OKUCIEHUE aMMHUAaYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpokcuniom meau
(II), B3anmoeiicTBIe Kpaxmaia ¢ H0JJOM), H3yUYeHHE CBOMCTB pacTBOpa YKCYCHOW KHCIIOTHI

Pasjen 6. A3oTcoaep:kamye opraHudeckie coeIMHeHus 4/1

Tema 6.1. 6.1.1 AMuHBI OK 01 OK 02
AMUHBL. OK 04
AMHMHOKHUCIIOTHI. Conep:xxanue yueOHOro MaTepuaJia

benku AMMHBI: METUJIAMUH — TPOCTEUILINI MTPEACTABUTENb AMUHOB: COCTAB, XUMHUECKOE CTPOCHHUE, 2

bu3NYeCcKre U XUMHUYECKUE CBOMCTBA, HAXOXKJIEHUE B IPUPOJIE.

CamocrosiTeibHas padora o0y4yarommxcs: Ne9

[TonGop, ananu3 u mpeoOpazoBaHue yueOHOW umHPopMmanuu. [ToaroToBka cooOuIeHH Ha
TemMy 1o BbiOopy: JKuswp u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacHUTEINH.
HpaKTI/I‘-IGCKOG 3HAYCHUEC aMHWHOB M HUX MPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3STCTBE.
ITepeBo3Ka aMHHOB I10 JKE€JIE3HOM JOpore, MapKUPOBKA I'PY30B.

6.1.2 Amunokuciors. benku OK 01 OK 02
OK 04

Copaepxxanue y4yeOHOro MaTepuasa
JlaboparopHas paboTta No5 « AMUHOKHUCIIOTHL. benku 2
AMHMHOKHUCIIOTHI KaK aM(pOTEepHbIE OpraHUYeCKHe CoenuHeHHs. PU3NUeCKre U XUMUYECKHE
CBOICTBAa aMMHOKHCIIOT (Ha mpuMepe ThuimHa). brojorndeckoe 3HaUY€HUE aMHUHOKHCIIOT.




1 2 3 4

[TenTupasl.

benku xak npupousie noiaumepsl. [lepBuyunas, BTopuyHas U TPETUYHAS CTPYKTypa OEJIKOB.

XUMHYECKHE CBOMCTBA OEITKOB: THAPOIN3, IEHATYpAIHsl, KAYeCTBEHHBIC PEaKIIUU Ha OCIKU
Pasznen 7. BbicokOMOJIEKYJISIPHBIE COEINHEHUS 2
Tema 7.1. 7.1.1 Cunres, aHanu3 U KjIaccu(uKaus BBICOKOMOJIEKYISIPHBIX COSAMHEHHH OK 01 OK 02
[InacTmaccel. OK 04
Kayuyxu. Bonokna K 1.2

Conep:kanue y4eOHOT0 MaTepuaJia

[TpakTnueckast padora Nel2. «CuHTe3, aHanu3 M Kiaccu(UKaLMs BBICOKOMOJIEKYIISIPHBIX

COEIMHEHUI»

OcCHOBHbBIE TOHSATHS XHMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,

CTPYKTYpHOE 3BEHO, CTEIEHb IMOJMMEPH3AIUH, CPEAHSsI MOJeKysipHas macca. OCHOBHBIC

METOJbl ~ CHHTE3a  BBICOKOMOJIEKYJSIDHBIX  COCAMHEHMH  —  IOJUMEpH3auus | 2

MOJIMKOHCHCALIHS.

O3HakoMjIeHHE ¢ 00pa3liaMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB:

MJIACTMACCHI (TIOTMATUIICH, TIOJIUIIPONIIICH, TOJTUBUHUIXJIOPHU, TIOJTUCTUPON); HATYPaJbHBIHI

U CHHTETHYECKHE KaydyKd (OyTaJMeHOBBIH, XJIOPONPEHOBBIM W HM30MPEHOBBIN); BOJOKHA

(HaTypajbHBIE (XJIONOK, HIEpPCTh, MIENK), UCKYCCTBEHHBIE (AIlETaTHOE BOJOKHO, BHCKO3a),

CUHTETHUYECKHE (KalPOH U JIABCaH)
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA 4/2
Tema 8.1. 8.1.1 Ponp xumMuH B OO0ECIEYEHHWH HKOJOTHUYECKOW, HHEPreTUYEeCKOM W THIIEBOMH OK 01 OK 02
XuMHUecKue TEXHOJIOTUU B | 0e30macHOCTH OK 04 OK 07
MOBCETHEBHON U NMPOGeCcCHOHATHHOM IK 1.2
NeSITEIbHOCTH YellIOBeKa Copaepxxanue ydyeOHOIro MaTepuasa

Ponp xumuM B oOecriedeHnu 3KOJIOIMYEeCKOM, SHepreTH4eckoil n muieBoi 0e30macHoCTH,

pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTepuaJioB (B 3aBUCUMOCTH OT BHJA

npoeCCUOHATILHON  JIeATENIbHOCTH), HOBBIX HCTOYHUKOB DJHEPruM (JIbTEpPHATHUBHBIE 2

UCTOYHUKU 3Hepruu). [loHATHE O Hay4yHBIX METOJaxX IMO3HAHHUS BEIIECTB U XUMHUYECKUX

peakuuii. IIpencraBnenuss 06 OOMMX HAayyHBIX MPUHLUUIAX MPOMBIIIIEHHOTO MOTYYEHUs

BaXHEHMINIMX BellecTB (Ha MpUMepax MPOU3BOICTBa aMMHUaKa, CEpHOM KUCIIOTHI, METAHOJIa).

8.1.2 [IlpumeHeHHe XMMHYECKHX BEHIEBCT W TEXHOJOTUH C yderoM Oymymiei OK 01 OK 02

npodecCuoHaNBHOM e TeNIbHOCTH OK 04 OK 07

IIK 1.2




2 3 4
Copepxxanue yueOHOIro MaTepuasa
[Tpaktnueckas padora Nel3. «[IpumMeHEeHHE XMMUYECKHUX BEIIECTB U TEXHOJOTHH C y4€TOM
Oynymiei mpoecCHOHATBHON ACSITETLHOCTI.
Pemenne keiic-3afad 1Mo TeMaMm: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBLHOTO MUTAHMS,
BaXHEHILINE CTPOUTENbHBIE M KOHCTPYKIIMOHHBIE MAaTEepUalbl, CEIbCKOXO3SIIICTBEHHOE
MIPOU3BOJICTBO, KPACKHU, CTEKJIO, KEpaMHKa, MaTepHallbl JIJIsl JIEKTPOHUKH, HAHOMAaTepHaJlbl, 2
TEKCTHJIbHBIE BOJIOKHA, MCTOYHHUKH DHEPTUH, OPraHUYeCKWe U MHHEpaJbHBbIC yIOOpeHHs,
JIEKapCTBEHHbIE M KOCMETHYECKHWE IperapaThl, ObITOBass XHUMHs, MaTepuUaabl U3
UCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.
3amuta: IlpencraBieHue pe3yibTaTOB pelIeHUS Keic-3amad B (GopMe MHMHH-JOKIana
(orryckaercst MCToJIb30BaHNe rpadMueCKUX U NPE3eHTAIIMOHHBIX MaTepPHajIOB)
CamocrosiTesibHast padora o0yuarommuxcs Nel0
[ToAroTOBKA K MPOMEKYTOUHOW aTTECTALMK MO JUCLMIUIMHE: XMMHUYeCKHe CBOMCTBA OCHOBHBIX 2
KJIACCOB OpPraHUYeCKUX BeIeCTB. 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB OpPraHMYeCcKHX
BellecTB. UJeHTHOUKaLMs OpraHHYeCKHX BeLleCTB C KCIOJb30BaHHEM HX (U3UKO-
XMMHYECKHUX CBOHCTB, XapaKTePHbIX Ka4YeCTBEHHBIX peaKIHi
IIpoMexxyTounas arrecranus o Aucuumnmie. Komruiekcuoiit audQepeHimpoBaHHblii 3aueT OK 01 OK 02
2 OK 07
1K 1.2
Hmoz || cemecmpa: MakcumanbsHas yueOHas Harpyska (Bcero) 42
O0s3aTenbHas ayIMTOPHAs yueOHas Harpyska (Bcero) 36
MPAaKTUYECKUE 3aHATHS 14
1abopaTopHbIe 3aHATHS (PaOOTHI) 6
caMmocCTosiTeNbHas paboTa 6
KommuiekcHbili quddepeHInpoBaHHbIN 3a4eT )
Hroro: MakcumanbHast yueOHasi Harpy3ka (BCero) 72
OOs3aTenbHast ayIMTOpHAs yueOHas Harpy3ka (Bcero) 61
IIPAKTUYECKUE 3aHATUA 26
1abopaTopHbIe 3aHATHUS (PaOOTHI) 10
CaMOCTOSITeNIbHAs paboTa 11
KOHTpOJIbHast paboTa 1

Hmoeosas ammecmayus 6 popme KOMILIEKCHOTO AU(PPEepeHIIMPOBAHHOIO 3a4eTa




3. YCJOBUS PEAJIM3ALIUUA ITPOT'PAMMBI OBILIEOBPA3OBATEJIBHOI'O
MNPEIMETA
3.1 TpeGoBaHus K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecre4eHn 0

VY4eOHbIi npeaMeT peamzyeTcs B ydeOHOM kadbuHeTte: Jlaboparopust XuMuu 1 OMOJIOTHH
Obopyoosanue yuebHoco kabunema.

1. ITocamouHble MecTa MO KOJIMYECTBY 00yYarOIINXCS.

2. PabGouee mecTo mpernogaBarersi.

3. Meroanyeckue MaTepralibl 0 JUCIUILIMHE

4. Becwl ananutuueckue (1 mr.).

5. Xumuueckas nocyza.

6. Moienu KpucTauIMIecKuX peméTok. (3 mir)

7. COopHbIii ipuOOP /U1 NOTydeHus razoB (1 mrT.).

8. Habop Ne3 BC «Ilemouny.

9. Habops! peakTHBOB MO OPraHNYECKON XUMUHU.

10. HaGop uHIUKATOPOB.

11. HabGop niakaToB 0 HEOPraHUYECKON U OpraHM4ECKON XUMHUU.

Texnuueckue cpeocmea 00y4eHus..

-TB

- BUJIEOMarHuTooH

- KOMIIBIOTEP

Ayouosuszyanvhvie cpedcmea 0Oyuenuss:
1. DVD Opranunueckas xumus. Yactb 2. IIpuposHble MCTOUHUKU YTIeBOJOpoJoB. CHUPTHI U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Opranunueckas xumus. Yacts 3. Anpaerunpl U KapOOHOBbIE KUCIOTHL. CIOKHBIE
s¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. YrneBossl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoaepikaiiue opraHUYecKHUe BellecTBa. benkwu.
CuHTeTHYeCKHEe BEICOKOMOJEKYISIpHBIE BellecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIxonpHbIN XUMUYECKUH 3KcTIepUMEHT» 150 MUHYT.

3.2. UuopmaninoHHoe odecneyeHHe peain3aliu MPorpaMmbl



Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:

3.2.1.0CHOBHBbIC HCTOYHHKH:
1. AudunorenoBa N.B. Xumus: yueOHUK W MHPAKTUKYM AJIsl CpPEeTHEro MpogecCHOHATbHOIO
obpazoBanus / U.B. Andunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., ucop. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. T'ycera, E.B. Xumus qis CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.M. Kynukosa;

Kazan. Ham. uccnen. texnon. yu-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamenus: 14.03.2026) / - Pexxum noctyma: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYIHOM H3JIOKEHUU: ydeOHoe mocobme mns crmo / H.IO.
YepHukona.- 2-¢ usl., crep.- Cankr-Ilerepoypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHb //  JlaHb: dnekTpoHO-OMOiMoreyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara oOparienus: 14.03.2026) / - Pexum goctyma: Juist
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchl:

1. Hay4uHo-nOmyNIsApHBII MPOEKT «DJIEMEHThI OOJBIION HaykH « (pu3urKa, XMMHS, MAaTEeMaTHKa,
aCTPOHOMHMSI, HayKa O JKM3HH, Hayka o 3emuie). HOBOCTH HayKH, KHUTH, HAyYHO-TIOMYJISIPHBIC

cTaThy, JeKIuM, >HnuKiIonenuu. https://postnauka.ru/themes/chemistry - nexmuu mo XxumMuu Ha

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: cBOOOIHBIN.

2. CaiiT Hay4HO-TIOMYJISIPHOTO KypHala «XuMmus U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. CallT 0 XuUMHUM: KIacCUUYECKHe Y4YEOHUKH, CIPABOYHUKH, SHIUKIIONEIUH, TOUCK
OPraHWYECKUX U HEOPraHMYECKHX pPEakKIUii, COCTaBIICHWE ypaBHeHHU peakuumil. https:// www.
xumuk.ru/ Pesxum mocTyra: CBOOOIHBIIH.

4. Tlnardopma Zoom njisi MPOBEACHUS OHJIANH-3aHATUNA U BUCO-KOH(PEPEHITNH. [ DIeKTPOHHBIN

pecypce]. Pexxum pocryma: https://zoom.us/.

5. DnexkTpoHHas HWHPOPMALMOHHO-OOpa3oBaTenbHas cpeda Ha Iwuatpopme Moodle.

[DnexTponHbIi pecypc]. Pexxum moctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecrneyeHa He0OXOAUMBIM KOMILIEKTOM JIMIEH3HOHHOTIO
NMPOrPaMMHOI0 o0ecredeHnst


https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA INTPEIMETA

KoHTpo:b u onieHka pe3yabTaToB OCBOEHHS 0011€00pa30BaTeIbHOrO MpeaMeTa « XuMUs»

PaCKpBIBAIOTCS Yepe3 AUCLUUIUIMHAPHBIC Pe3yNIbTaThl, HAlpaBJICHHbIE Ha ()OPMHUPOBAHUE OOLINX

KOMIIETSHIIHA [0 pa3JieiaM U TeMaM COJACpKaHMs YIeOHOTO MaTepHaa.

[TpomesxyTounas arrectanus B opMe KOMIUIEKCHOTO JU(PEepeHIIMPOBAHHOTO 3a4eTa.

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIeHOYHbBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpPHATHIA
OK 01. Beibupats cmocoOwr | Tema 1.1-1.7
peuieHust 3amad | Tema 2.1, 2.2
npodeccuoHaIbHON Tema 3.1
NEITEIHHOCTHU Tema 4.1
IPUMEHUTENBHO K pa3zinuuHbiM | Tema 5.1-5.4
KOHTEKCTaM Tema 6.1 - TectupoBanue
Tema 7.1 - VYcrebii omnpoc Pemenue
Tewma 8.1 pacy€THBIX 33124
OK 02. Ucnons3osars | Tema 1.2, 1.4, 1.6, 1.7 - HaGmronenue 3a xonom
COBpPEMEHHBIE cpeactsa | Tema 2.1, 2.2 BBITTOJTHEHUS IIPAKTUKO-
IIOMCKA, aHanus3a u| Tema4.1,4.2 OPHUEHTUPOBAHHBIX 3aJaHUI
uHTepnpetanuu uHbopmaruy, | Tema 5.2-5.4 - [IpencraBnenue pe3ynbpTaToB
u uHpopmannonnsie | Tema 6.1 MPAKTUYECKUX u
TEXHOJIOTHH JUTsl BbIonHeHus | Tema 7.1 nabopaTopHbIX paboT
3a7a4 npodeccuonansroit | Tema 8.1 - IlpoBenenne XHUMHYECKOTO
JESITEIbHOCTH HKCIIEPUMEHTA
OK 04. O¢dexrusno | Tema 1.7 - BrinmonHeHne KOHTPOJIBHBIX
B3aMMO/IEVICTBOBATh u | Tema2.1,2.2 pabot o paszenam
paborarb B koiiektuBe u | Tema4.1,4.2 JIACLIUTIIIUHBI
KOMaH/1e Tema 5.2-5.4 - OneHka caMOCTOATENIBHO
Tema 6.1 BBIIOJIHEHHBIX 3aJaHUU
Tema 7.1 - 3amura pemeHus Kewc-
Tema 8.1 3agay (c yuetoMm Oyaymieit
OK 07. CopgeiictBoBath | Tema 1.7 npodeccnoHaNbHOMI
coxpaHeHHI0  okpyxatouieil | Tema 5.1 JIeSITEIbHOCTH)
cpensl, pecypcocoepexenuro, | Tema 8.1 -  BrimonHenue  3amaHui
MIPUMEHSATH 3HAHUS 00 IIPOMEXKYTOUHOM aTTecTaluu
M3MEHEHUHU KIIuMarTa,
IIPUHIUIIBI OepeKIIMBOTO
OPOM3BOJCTBA,  APPEKTUBHO

JIECTBOBATh B YPE3BbIYANHBIX
CUTYalMSIX

IIK 1.2. BemonHATs paboThbI
[0 MOHTaXy KaOenbHbIX U
BOJIOKOHHO-ONITUYECKUX
JIMHUU CBS3U.

Tema 1.2,1,6, 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1

- 3acinymuBaHue COOOIIECHUMN
U OLIEHKA UX MOATOTOBKHU;
-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJIaHus;

- Iloxbop,
npeoOpa3oBaHue
nH(popMaluuy,

aHanmu3 |
y4ueOHOi




5 HEPEYEHDb UCHTIOJIB3YEMbBIX METOJ0OB OB YUYEHUSA

5.1 TlaccuBHBIC: OIpPOC, PENPONYKTUBHBIC YIPAKHEHHUS IO 3aKPEIUICHUIO M OTpabOTKe
M3Y4YEHHOI'0 MaTepuaa
5.2 AKTHBHBIE ¥ WHTEPAKTHUBHBIC: HBPUCTHUYECKHE Oeceipl, IUCKYCCUHU, KPYIJBIA CTOM,

IMpE3CHTal s, BUKTOPHHA, KBECT.



