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Pabouas mporpamMma yueOHON AUCHUIIIMHBI « XUMHUS» pa3paboTaHa ajis
cnennasbHocTH 23.02.09 ABTOMAaTHKa 1 TEJIEMEXaHUKA HA TPAHCIIOPTE
(>KeNe3HOJOPOKHOM TpaHCIOpTe) Ha ocHOBE DeiepalibHOro roCyAapCTBEHHOTO
00pa30BaTeILHOTO CTaHAapTa CPEIHEro 00IIero 00pa3oBaHusl, yTBEPKIECHHOTO
npukazoM MunuctepcTBa 06pa3oBanus U Hayku Poccuiickoit denepaiuu ot
17.05.2012 Ne 413.

Opranuzanusi-pazpabotyuk: JIMXOBCKOW TEXHUKYM >KEJIE3HOIOPOKHOTO
Tpancnopra — (umuan dDenepanbHOr0 TrOCYJAPCTBEHHOTO  OHOIKETHOTO
o0pa30BaTeNbLHOTO  YUYPEXKIEHUS  Bbiciero  obOpazoBanusi  «PocToBckwmii

roCyJapCTBEHHBIM YHHMBepcuTeTe myTel coobmenus» (nanee JInTXKT — dunman
PI'VIIC).

Pazpabotuuk: Kopueera E. A. — npenogasarens JInTXKT- ¢unmana PI'VIIC



COILEPKAHHUE

1. O6mas xapakTepucTHKa paboueii mporpaMmbl yueOHOU JUCIUILTAHBI

2. CTpykTypa " cojiepxaHue o01ieo0pa3oBaTeIbHON JUCIUTLTAHBI

3. YcioBus peanuzanuu nporpammsl 00111e00pa3oBaTeIbHON JUCIUILINHEI
4. KoHTpOJIb U OIIEHKA PE3yJIbTaTOB OCBOCHUS 00111e00pa30BaTEIbHOM
JTUCHUTUIAHBI



1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITIPOT'PAMMBI
YYEBHOU JUCIIUITJIMHbI

1.1 Mecro MCHUIUIMHBI B  CTPYKType mNpodeccHoHATbHOM
oOpasoBareabHoil nporpammsl CIIO:

OO6meoOpa3oBaTenbHas MUCHUAILIMHA «XHUMHS» SBISAETCS 00s3aTEIBHOM
4acThlo  OOIIe00pa3oBaTeIbHOrO  LUKJIA  00pa3oBaTeNIbHOM  MpPOTrpamMMbl
cnenuanbHocT  23.02.09 ABTOMatMka W TEJIEMEXaHMKa Ha TPaHCIOPTE
(>KeJIe3HOIOPOKHOM TPAHCIIOPTE).

1.2 llesu m 3212494 TUCHHUILIMHBI

Hean: dbopMupoBaHUe Yy CTYACHTOB TMPEJACTABICHUS O XUMHUYECKOM
COCTABJISIIONICH  €CTECTBEHHO -HAyYHOW  KApTUHBI MHpa KaK  OCHOBBI
NPUHATUS PEIMICHWH B  JKU3HEHHBIX W IMPOW3BOACTBEHHBIX  CHUTYaIHSX,
OTBETCTBEHHOTO TIOBE/ICHHS B IPUPOTHOU Cpeie.

3ajauM JUCUUIIMHBI:

1)  cdopmupoBaTh MMOHUMAaHHUE 3aKOHOMEPHOCTEMN MIPOTEKAHUS
XUMHUYECKHUX IPOIECCOB U SIBIICHHHM B OKPY’KaloOIIEH cpeje, LeJTOCTHON HaydHOU
KapTUHBI MUPA, B3aMMOCBS31 U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  yMEHUA  COCTaBIATH  (OPMYJIBl  HEOPTAaHMYECKUX |
OPTraHUYECKUX BEIIECTB, YPaBHCHHMSI  XUMHUYECKUX  pEaKIUH, OOBICHATH
WX  CMBICI, HHTEPIPETUPOBATh PE3YyIbTAaThl XUMHUECKHUX IKCIICPUMEHTOB,

3) chopmupoBaTh TPOBENCHHUS TPOCTEHIITMX XUMHUYECKHX DKCIEPUMEHTAIBHBIX
HUCCIICIOBAHUM ¢ COONIOJEHWEM  MpaBWiI  OE30MacHOTO OOpalieHus ¢
BEI[ECTBAMHU U TAOOPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHHUSI HCIOJIB30BaTh HMH(POPMAIMIO XHMHYECKOTO XapakTepa u3
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH NESITEIBHOCTH U
XUMUYECKUX TPUPOTHBIX, OBITOBBIX M TIPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopmMHupoBaTh MOHUMAHWE 3HAYUMOCTH JOCTHKEHUN XMMHUYCCKOW HAyKH M
TEXHOJOTUH  JJI1  Pa3BUTHS  CONHAIBHOM W IPOM3BOJCTBEHHOH  cdep



1.3 Ilnanupyemblie pe3yabTaThl 0CBOCHHA 001e00pa3oBaTe/ibHON JucuMIVIMHBI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoBe ®I'OC COO

Koa u HauMeHOBaHM e

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIHUIIJIHHBI

(popMupyembIix
KOMIIeTeHIM i

Oomue

III/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CHOCOOBI PELICHHUs
3a1a4
po(hecCHOHATLHOM
JeSITeIIbHOCTH
HPUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacT Tpy/10BOro BOCIUTAHUS:
- TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTU MacTepCTBa,

TPYIOIIO0HE;

- TOTOBHOCTD K AKTUBHOU JeSITeTbHOCTH
TEXHOJIOTMYEeCKOW M  COLMAIBHOMH  HANpaBJICHHOCTH,
CIIOCOOHOCTh MHHUIAIPOBATD, TUTAHUPOBATh "

CaMOCTOSITENILHO BBINOJIHATh TAKYIO 1€ATEIbHOCTD;
- HMHTEpPEC K pasauuHbM cdepaM MpodecCHOHATEHON
NesITebHOCTH,

Osaanenue YHUBepPCAJIbLHBIMH
MO03HABATEJILHBIMH AeliCTBUSIMU:

a) 0a3oBble JIOTHYECKHUe AeliCTBHUS:

- CaMOCTOATENIbHO (OPMYJIMPOBATH M aKTYaJIM3HpPOBAThH
po0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

yueOHBbIMHU

- yCTaHaBIMBaTh  CYIICCTBEHHBIH  MpH3HAK WK
OCHOBaHUSl i1  CpaBHEHMs, KJIacCUPUKALUU U
0000IIeHHS;

- ONpENEINATh IEIN NEATeIbHOCTH, 3a7aBaTh MapaMeTphl
Y KPUTEPUU UX TIOCTUKEHUS;

- BBIIBJISATH 3aKOHOMEPHOCTH M TIPOTHUBOpEUHs] B
paccMaTpuBaEMbIX SIBJICHUSX;

- BHOCHTh KOPPEKTHBBI B JEATEIHLHOCTh, OIICHUBATh
COOTBETCTBUE pPE3YyIbTATOB LIENsM, OLIEHMBaTh PHUCKHU
MOCJIE/ICTBUU NCATEIBHOCTH;

- pa3BHBaTh KpEaTUBHOE MBIIUICHHE TPU PEHICHUH
KU3HEHHBIX TIPOOIEM

0) 0a3oBbIe HCCIEA0BATEIbCKHE TeHCTBHS:

- BJAQJETh HaBbIKAMU YYEOHO-HCCIEAOBATEIbCKON |
MPOCKTHON  NI€SATENIbHOCTH, HAaBbIKAMU pa3pelICHHs

- BJIaJIETh CUCTEMON XMMHUUYECKUX 3HAHMM, KOTOpas BKJIKOYAET:
OCHOBOITOJIATAlONINE TOHATUSA (XUMHYECKHIN AJIEMEHT, aToM,
JJICKTpOHHAs 000jJ0YKa aroma, S-, p-, d-dJIEKTPOHHBIC
opOuTanu aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHCJICHUS, XUMHYECKast
CBS3b, MOJIb, MOJISIpHasT Macca, MOJIAPHBIH  00BeEM,
YIJIEpOAHBbIN cKeneT, (YHKIUMOHANbHAS TpyYINa, paauKal,
WU30MEPHUS, H30MEPBI, TOMOJOTHYECKHUWA psii, TOMOJIOTH,
YIJIE€BOAOPOAbI, KUCIOPOJA- M a30TCOAEPIKALIUE COCAUHEHUS,
OMOJIOTMYECKH AaKTHUBHbIE BemlecTBa (YrJIeBOABI, KHUPHI,
OciKu),  MOHOMEp,  IOJUMED, CTPYKTYPHOE€  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIUHCHMS, KpHUCTaJUITMYECKas
pelieTka, THIBl XWMHUYECKHMX pPEaKIuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, JK30-U SHIOTEPMHUUYECKHE, PEAKIHUHN
MOHHOTO OOMEHa), pacTBOp, AJIEKTPOJIHUTHI, HEIIEKTPOIHUTHI,
3JIEKTPOJIUTHYECKAS JMCCOITHAITHS, OKHCIIUTEIIb,
BOCCTaHOBHUTEb, CKOpPOCTb XUMHYECKOU peakuuu,
XUMHUYECKOE paBHOBECHE), TEOPUM M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHHsI OpraHuyeckux Bemects A.M.
bytnepoBa, Teopusi BIEKTPOJUTUYECKON  JTUCCOLMAIUU,
nepuoanueckuid 3akon I.1. MenzaeneeBa, 3aKOH COXpaHEHUs
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA SI3BIK XUMHH,
(akToNoruueckue  CBEIACHHS O  CBOWCTBAaX, COCTaBe,
MOJTYyYeHUH W 0OE€30MacHOM HCIIOJIb30BAHUM  BAKHEHUIIINX
HEOPTaHMYECKUX U OPTaHMYECKUX BEIIECTB B OBITYy H
MPAKTUYECKOU IEeSTEIbHOCTH YEIOBEKA;

- YMETh BBISIBJISATh XapaKTEpHbIE MPU3HAKA M B3aUMOCBSI3b
W3YYECHHBIX MOHSATUH, IPUMEHATH COOTBETCTBYIOIINE MOHSATHS
IpU OIKMCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKUX H




npo0Jem;

- BBSIBJIATH  TPUYNHHO-CIICJCTBEHHBIC  CBSI3U U
aKTyaJIM3UpOBAaTh 3aJavy, BBIIBHIaTh THUIIOTE3y ¢
pElIeHUs, HAaXOJIUTh AapTyMEHTHl JUIsl JO0Ka3aTelbCTBA
CBOMX YTBEPIKICHHIA, 3a/1aBaTh MapaMeTpPbl U KPUTCPUHU
pelIeHus;

- aHAJM3HUPOBATh IMOJYYCHHBIC B XOJC PEUICHHS 3aJa4u
pE3yNIbTaThl, KPUTHYECKU OIEHUBATh UX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- YMETh TICPCHOCHTH 3HAHHUS B TIO3HABATCIBHYIO |
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEIMETHBIX
obacTei;

- BBUIBHTaTh HOBBIC HJCH, MpeIjiaraTh OPUTHHAIBHBIC
MOJIXOJIbI M PEIICHUS;

- CIIOCOOHOCTH MX MCIIOJIb30BaHUS B IO3HABATEIILHOM H
COLIMAJILHOM MTPAKTHKE

OPraHMYECKHUX BEIIECTB M UX [PEBpAILECHUN; BBIABIATH
B3aUMOCBS3b  XMMHMUYECKHX 3HAHUH C [OHATHSIMH U
IIPEICTaBICHUAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEAMETOB;
- yMeTb  UCHOJb30BaTh  HAMMEHOBAaHUS  XHMHUYECKHUX
COCIUHEHUN MEXIYHapOJAHOIO COK3a TEOPETHYECKOH H
MPUKJIAJHON XUMUU M TPUBUAIbHBIE HAa3BaHUS BaXXHEHIINX
BELICCTB (oTmiieH,  aleTWwieH,  IJIMLEpUH, ¢benon,
(dbopmanpaeru, yKCycHas KHCJIOTa, TIIMIUH, yrapHBIA Tas,
YIJIEKUCHIBIA a3, aMMHaK, TalleHas W3BEeCTb, HeETalleHas
U3BECTb, MHUTHEBAsl COJAa M JPYIHUX), COCTABIATH (OPMYJIBI
HEOPraHWYECKUX M OpPraHUYeCKHX BEUIECTB, YPaBHEHHUS
XUMHUYECKUX DPEaKIMH, OOBSACHATh MX CMBICI; MOATBEPKIAThH

XapaKTepHbIC XUMHUYECKHE CBOIiCTBa BEIIIECTB
COOTBETCTBYIOIIMMH AKCIIEPUMEHTAMHU u 3aMuCsIMU
ypaBHEHUN XUMHUYECKUX PEaKIUit;

- yMEThb YyCTaHABIMBATb MPUHAIICKHOCTh H3YUCHHBIX

HCOPIraHNYCCKUX W OPraHUYCCKUX BCHICCTB K OIIPCACICHHBIM
Kj1lacCaM U rpymniam COCI[I/IHCHPII}'I, XapaKTEPHU30BaATh X COCTAB
U BaXHEHIIHE CBOI\/JICTBa; OMnmpeaAciIATL BUIAbBI XHMHUUYCCKHUX
CBs3EM (KOB&HCHTHa}I, HOHHAasA, METAlJIINYCCKasd, BO,Z[OpOI[HaSI),

THUIIBI KPUCTAJUTMYECKHUX pelIeToK BEIILECTB;
KJIACCHU(PUITMPOBATH XUMUYECKUE PEAKIINU;
- chopMHpoBaTh  TMPEIACTABICHUS: 0  XUMHYECKOU

COCTaBJISIOLIEN €CTECTBEHHOHAYYHON KapTHUHBI MHUpPA, DPOJIH
XUMHUHM B TIO3HAHUU SBJIEHUH NPUPOIBI, B (POPMHPOBAHUU
MBIIUICHUSI M KYJAbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIbHOM
IrPaMOTHOCTH, HEOOXOAUMOW [UIsl pEelIeHHs] NPaKTHUYECKUX
3aJa4 ¥ 3KOJOIMYeCKH 0OOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3JI0pOBBIO U IPUPOAHOM cpefe;

- YMeTh IPOBOJUTH PACUETHl MO XHUMHUYECKHM (GOpMylIaM U
YPaBHEHUSAM XHMHUYECKHX pEaKIMi ¢ HUCIHOJIb30BaHUEM
(Gu3NYeCKUX BEJIMYMH, XapaKTepPHU3YIOLIMX BeIleCcTBa C
KOJMYECTBEHHOW CTOPOHBI: Macchl, oO0beMa (HOpMasIbHbIE
yCIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOJIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAHMs JUIs MPHUHSITHUS PELIeHUIl B




KOHKPCTHBIX KU3HCHHBIX cuTyaluiax, CBA3aHHBIX C

BCIICCTBAMU U UX IIPUMCHCHUCM

OK 02. cnonb3oBaTh
COBpPEMEHHBIC CPE/ICTBA
MIOWCKA, aHAJIM3a U
UHTEPIpETANN
UHPOpPMALIUU U
UH(POPMAIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHCHUS 32144
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUS:

- c(OpMHPOBAHHOCTh MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKd U OOILECTBEHHOH MpakTHKH, OCHOBAaHHOTO Ha
JMaJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B MOJIUKYJIbTYPHOM MHUDE;

- COBEpIICHCTBOBAHUE SA3BIKOBOM M  YUTATEIbCKON
KyJIbTYypbl ~Kak CpEICTBAa B3aUMOJEHCTBHUS  MEXIY
JIIOJIbMU U TT03HAHUS MUPA;

- OCO3HaHHME LEHHOCTH Hay4yHOH  JesTEIbHOCTH,
TrOTOBHOCTh OCYIIECTBIISATh IIPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JIESTEIbHOCTh MHJUMBUAYAJIbHO U B
rpymnre;

Osaanenue YHUBepPCAJbHBIMH
MO3HABATEJbHBIMH JAeliCTBUSIMM:

B) padora ¢ nHpopManmei:

- BJaJeTh HaBBIKAMU TIOJy4YeHUS HHOpManuu U3
HMCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENIbHO
OCYILECTBIATh IOMCK, QHAINW3, CHCTEMAaTU3aLAI0 U
MHTEpIpeTauo HHHOpMaIuu pa3IMYHbIX BUJOB U (HOpM
IIPE/ICTaBIICHMS;

- CO3/1aBaTh TEKCThl B Pa3IMUHBIX (popmarax ¢ y4eTom
HazHaueHUs MHPOpPMalMM M LEJNeBOHl  ayauTopuw,
BbIOMpass ONTUMaNbHYIO (GOpMYy TMpEACTABIECHUS U
BU3yalIN3aluy;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uHpOpMalY, €€ COOTBETCTBHUE NMPABOBBIM U MOPAIbHO-
3TUYECKUM HOPMaM;

- WCIONB30BaTh  CPEACTBA  HMH(MOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B pelieHnn
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3aja4y ¢ coOmrofieHHeM TpeOOBaHM  APrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TMTHEHBI, pecypcocOepekeHus,

y4eOHbIMHU

- yMeTh IUIAHMPOBAaTh W  BBINOJHATH  XUMHYECKHI
9KCIIEPUMEHT (TpPEeBpallleHUus] OPraHMYeCKHX BEIIECTB IPHU
HarpeBaHUM, MOJYYCHHUE HTUJIICHA U U3YYCHUE €r0 CBOMCTB,
KayeCTBEHHbIEC PEAKIUU Ha alIbJErHJIbl, KpaxMmal, YKCYCHYIO
KHCIIOTY; JICHaTypaius OCIKOB MPU HArpeBaHUH, IIBETHHIC
peakuuu O€JIKOB; MPOBOJUTH pEaKUUU HOHHOrO OOMeHa,
OTpENENATh Cpelay BOAHBIX PACTBOPOB, KayECTBEHHBIC
peakiuu Ha cyinbdar-, kKapOOHAT- U XJIOPUI-AaHHOHBI, Ha
KaTMOH aMMOHWUS; pellaTh SKCIEPUMEHTAJbHBIE 3a7a4d 10
teMam "Mertamiel" u  "Hemeramiwsl') B COOTBETCTBHHM C
NpaBWJIaMHd TEXHUKH OE30MacHOCTH TMpH OOpalleHud ¢
BEIIECTBAMHU u 1a060paTOPHBIM 000pyIOBaHUEM;
NPEACTABISTh PE3YIAbTATHl XUMHUYECKOTO DJKCIIEPUMEHTa B
dbopMe 3amucu ypaBHEHUN COOTBETCTBYIOUIMX pEAKIUN H
(hopMyJIIPOBATh BBEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

- yMeThb aHaJIM3UpOBaTh XUMHYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 W3 Pa3HbIX HCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJaAETb OCHOBHBIMH METOAAaMH HAyYHOI'O [O3HAHUs
BEILIECTB U XMMUYECKHUX SIBJICHUM (HAOIIOJEHUE, U3MEpPEHHUe,
SKCHEPUMEHT, MOJECINPOBAHNUE);

- YyMETh TPOBOJUTH PACUYEThl MO XUMHUYECKUM (opmysaM Hu
YpaBHEHUSIM XUMHUUYECKHX pEAKIHMl C MCHOJb30BaHUEM
(U3MYECKUX  BEIIMYWH, XapaKTEePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, oOBbemMa (HOpMaJbHbBIE
YCIIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBIE XWMMUYECKHE 3HAHUS JUIsl MPUHATHUS PEHICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYaIlUMsX, CBS3aHHBIX C
BEILIECTBAMH U X MPUMEHEHUEM




IPaBOBBIX M 3THYECKHX HOPM, HOPM HH(POPMALUOHHOMN
0e30I1acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILUTHI
uHpopmanuu, HHHOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH;

OK 04. D¢ddexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B KOJUIEKTHBE
U KOMaHjie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEIEICHHUIO;

-OBNIQJICHUE  HAaBBIKAMU  Y4€OHO-HCCIIECIOBATEIbCKOM,
MPOEKTHOM M COIMAIBLHOMN JIEATECIIbHOCTH;

OBjajieHHe YHMBEPCAJbLHBIMM KOMMYHMKATHBHBIMH
JelHCTBUSIMU:

0) coBMecTHAasl JeATeJIbHOCTh:

- IOHMMAaTh U HMCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOMN
Y UHJIUBUIYAJIbHOU PabOTHI;

- NOpUHUMATh [EJIM  COBMECTHOWM  JI€ATEIIbHOCTH,
OpraHU30BBIBATh U KOOPJWHUPOBATH JEUCTBUS IO €€
JIOCTHUKEHUIO: COCTABIIATh IUIaH JEUCTBUMN, pacipeaeisiTh
poJii ¢ YyYEeTOM MHEHHMH YYaCTHUKOB OOCYXIaTh
pe3yNbTaThl COBMECTHON PaOOTHI;

- KOOPJIWHUPOBATh W BBHINOJHATH PabOTy B YCIOBUSX
pealbHOTO,  BUPTYIBHOTO U KOMOMHHMPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILECTBIJISITh O3UTUBHOE CTPATETUYECKOE TOBEACHUE
B Pa3IMYHBIX CHUTYyallUsiX, TPOSBISATH TBOPYECTBO U
BooOpakeHue, ObITh MHUIIUATUBHBIM
OBjaieHue  YHMBEPCAJbLHBIMH
JeHCTBUSIMM:

') NPUHATHE ce0sl U APYTUX JIIO/Aei:
- MIPUHUMATh MOTHBBI U apTyMEHTHI JAPYTUX JIIOAEH MpHU
aHaJIN3€e PE3YJIbTATOB JICATEILHOCTH;

- NpU3HABATh CBOE MPABO WU MPABO APYrUX JIIOAEH Ha
OINOKMU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP C MTO3UITH
JPYTOTO YEJIOBEKA;

peryJiiTHBHBIMH

- yMeTh IUIAHMPOBAaTh W  BBINOJHATH  XUMHYECKHI
9KCIIEPUMEHT (TpEeBpallleHUus] OPraHUYeCKHX BEIIECTB IpHU
HarpeBaHUM, MOJYYCHHE STUJICHA U HU3YyYEHUE €ro CBOMCTB,
KayeCTBEHHbIC PEAKIMU Ha allbJIErHJIbl, KpaxMal, YKCYCHYIO
KHCIIOTY; JIeHaTypaius OeJIKOB IpPU HarpeBaHUU, IBETHHIC
peakiuu OENKOB; MPOBOAUTH PEAKIUU HOHHOrO OOMeHa,
OTpPENENATh Cpeay BOJHBIX PACTBOPOB, KayECTBEHHBIC
peakiuu Ha cyinbdar-, kKapOoOHAT- U XJIOPUI-AaHHOHBI, Ha
KaTMOH aMMOHWUS; pellaTh SKCIEPUMEHTAJIbHBIE 3a7a4d 10
teMam "Mertamiel" u  "Hemeramnel') B COOTBETCTBHH C
NpaBWJIaMHd TEXHUKH OE30MacHOCTH TMpH OOpalleHuu ¢
BEIIECTBAMHU u 1a060paTOPHBIM 00opyIOBaHUEM;
MPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B
(dbopMe 3amucu ypaBHEHUH COOTBETCTBYIOUIMX pEaKIUil Hu
(hopmynupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB




OK 07. ConelicTBOBaThL
COXPaHEHHIO
OKpYKarolllen cpeibl,
pecypcocOepereHuIo,
MPUMEHSTh 3HAHUS 00
M3MEHEHUU KJIMMaTa,
MIPUHIIMIIBI
OEepEKITUBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
elcTBOBAaThH B
YpE3BbIYANHBIX
CUTYaIUAX

B 00Jy1acTH 2K0JI0rH4eCKOro BOCIIUTAHUSA:

- c(hOPMHUPOBAHHOCTb  HKOJIOTUYECKOH  KYJIBTYpHI,
IIOHMMAaHHe BIIMSIHUS COLIMAJIbHO-3KOHOMHYECKUX
MPOLECCOB HA COCTOSSHUE NPUPOJHOW M COLMAIbHOMU
Cpensl, OCO3HaHHE r7100aJ1bHOTO Xapakrepa
HKOJIOTUYECKUX MPOoOIIeMm;

- IUIAHMPOBAaHME U  OCYLIECTBJIICHHE JEUCTBUH B
OKpY)KalollleW cpeAe Ha OCHOBE 3HAHUA  Leled

YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBUW, IPUHOCAIIUX Bpexd
OKpY’KaloIllel cpele;

- yMeHue IIPOTHO3UPOBATh
JKOJIOTUYECKHE IIOCJIEICTBHUS
JENCTBUMN, IPEAOTBPALLATD UX;

- pacuMpeHue OIbITa JACATEIbHOCTH 3KOJIOIMYECKON
HaIlpaBJIEHHOCTH;

- OBJIaZICHHE HABbIKAMH Y4eOHO-HCCIIe10BaTEIbCKOH,
MPOEKTHOM M COIMATILHOMN JIEATEIIbHOCTH;

HeOJIaronpusITHbIE
IpeAPUHIMAEMBIX

- chopMHMpOBaTh  MpPEICTABIEHHUS: O  XHUMHYECKOH
COCTABJISIIOLIEH E€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIU
XVMMHUU B TIO3HAHUM SIBICHUH HpUPOIBI, B (OPMHUPOBAHUU
MBINUJICHUA W KYJIbTYpPbl JIMYHOCTH, CC q)YHKHHOHaHBHOﬁ
IPaMOTHOCTH, HEOOXOJUMOHN JJsi PpEIIeHUs NPaKTUYECKUX
3a71a4 U 3KOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIECHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHON Cpene;

- YMETb cOOMI0aTh MpaBUiIa 3KOJIOTHYECKH IeJIECO00Pa3HOTO
HOBEJICHUs B OBITY M TPYAOBOW JEATENBHOCTH B IEJAX
COXpPAHEHHUs CBOEro 3J0pPOBbS U OKPYXKAIOWIEH MPUPOIHON
CpElpl; YUYUTBIBATH OINACHOCTb BO3JCHCTBUS HA JKUBBIC
OpraHu3Mbl  OIPCACIICHHBLIX  BCIICCTB, ITIOHUMas CMBICJI
II0Ka3aTelsl PEAEIbHON JOIYCTUMON KOHIICHTPALu1

[1K 4.3 Opranu3zanus
MIPABIIILHOTO
XpaHEHUs TPY30B B
OTKPBITBIX B 3aKPBITBIX
CKJaJax, BaroHax,
TIOJIICIKAIINX BBITPY3KE
M BBIJaYe UX B MECTax
0O0IIIero MMOIb30BaAHUS

- BIAJIeTh HaBBIKAMH TOJTy4YeHUS WH(MOpMALUU U3
NCTOYHHUKOB paSHI)IX THUIIOB, CaMOCTOSITCIIBHO
OCYIIECTBIAThH MOUCK, aHAIIU3, CUCTEMAaTU3AIUI0 U
MHTEpIpeTaluio HUHGOpPMALUK Pa3IUYHBIX BHUJIOB U
(dbopM TpeCTaBIeHNUS;

- OLICHUBATH }IOCTOBepHOCTB, JICTUTUMHOCTDH
uH(popMaluy, €€ COOTBETCTBHUE TMPABOBBIM H
MOPaTbHO-ITHYESCKHM HOPMaM;

- WCIOINB30BaTh CpelcTBa HH(DOPMAIMOHHBIX U
KOMMYHI/IKaHI/IOHHBIX TCXHOJ'IOFI/II\/II B peIHeHI/II/I
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX 1 OPraHU3allMOHHBIX
3a/1a4 ¢ COOI0IEHNEM TPEOOBAHUI SPTOHOMUKH,
TEXHUKU 0€30I1aCHOCTH, THTHEHDI,
pecypcocOepekeHrsl, TMPAaBOBBIX M DTHUYECKHUX
HOpPM, HOpM  HMH(OPMAIIMOHHON 06€30MacCHOCTH;
- ¢hopMHPOBAaHHOCTH SKOJIOIMUYECKON KYJIbTYpHI,
MMOHHUMAaHUE BIUSHUS COLMAIBLHO -D3KOHOMHUYECKHUX

- YMETh  aHaJU3UPOBaTh  XMUMHYECKYIO MH(OPMAIIHUIO,
MOJIy4aeMyl0 U3  Pa3HBIX UCTOYHHK (CPEICTB
MaccoBoi uHbopMaruu; cetb HTEepHET U Apyrue);
- UCIOJIb30BaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUSA
NPUHATUS ~ PELICHUU B KOHKPETHBIX KU3HEHHBIX
CUTYallHUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;
- YMETh COOJIIOAaTh MpaBHJIa HKOJOTHMYECKU
1e7ecoo0pa3HoOro  TMOBEAEHUS B OBITY U TPYIOBO
JEATEIIbHOCTH B LIEJISIX COXPAHEHMS CBOETO 310POBbS U
OKpY>Karollel MPUPOIHON Cpelibl; YUUTHIBATH OMACHOCTH
BO3JCHCTBUSA HA  JKUBBIE  OPraHU3MBbI  ONPEIEIICHHBIX
BEIIECTB, TMOHWUMAas CMBICT  IOKa3aTess MpeAaeabHON
JIONTYCTUMOM KOHIEHTPALK!

JJIA




MPOIIECCOB ~ HA  COCTOSIHUE  NPUPOJTHOMN U
COLIMAIIHOW  CpeIbl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa KOJIOTHIECKUX MPooIIeM;

- YMEHHE TIPOTHO3UPOBATh HEOIArONpHUsITHHIC
AKOJIOTUYECKHE TOCIICJICTBUS TPEANPUHUMACMBIX
JEUCTBUI, IPEOTBPALIATh HX;




2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJIBHOM
JUCHUATIIMHBI

2.1 O0beM AUCHMIJIMHBI U BUABI Y4eOHOH padoThl

Bun yueOHOM paOOThI O0BeMm B Hacax
O6beM 00pa3oBaTeNbHOM MPOTrPAMMBI

JTUCIUIUTAHBI

OCHOBHOE cOoJIepKaHUE 70
B TOM YHCJIE:

TEOPETUUCCKOE 00yUCHHE 50
IIPAKTUYECKUE 3aHATUS 20
[IpodeccrnoHanbHO — OPUEHTHPOBAHHOE 6
CoJIep>KaHue

B TOM YHCJIE:

TEOpETUIECKOe 00yUeHUe 2
OPAKTUYECKUE 3aHATUS 4
nudGepeHIInpoBaHHbIN 3a4eT 2
Hroro 78

HroroBas arrecrauus B gopmMe 3a4era ¢ OLCHKOM




2.2. TemaTuyecKni IUIAH U COAEPKAHUE TUCIUIIIMHBI

HanmenoBanmne pasaciioB U TEM

Copepxanue yueOHOro Marepuaia (OCHOBHOE U
npodecCuOHATLHOOPUEHTUPOBAHHOE), TA00PATOPHBIEC U MPAKTHUECKUE
3aHATHUS, TPUKIIATHOW MOYJIb (IPU HATUYUN)

O0BeM YacoB

dopmupyembie
KOMITETCHIIHT

2

4

bazoBerit MOAYJIb C HpO(bCCCI/IOHaJIBHO—OpI/ICHTI/IPOBaHHBIM COACPIKAHNCM

OCHOBHOE coJiepKaHNe

70

Pazpean 1.

OCHOBBI CTPOEHHS BelleCTBA

R

Tema 1.1.

CtpoeHue aTOMOB XUMHUYECKUX
AJIEMEHTOB M MIPUPOIA
XHUMHYCCKOH CBSI3HU

CoBpemeHHast MOJieb CTpoeHHs aToMa. CUMBOJIMYECKU SI3bIK XUMUU.
XUMHUECKUH 371eMEHT. DIeKTpOoHHas KoHpurypauus atoma. Knaccupukanus
XUMHUUYECKHX 3JIEMEHTOB (S-, p-, d-311eMeHTh). BasieHTHBIE 311€KTPOHBI.
BasieHTHOCTB

DIIeKTPOHHAs IPUPOJIAa XUMUYECKOUN CBSI3H. DIIEKTPOOTPUIIATEILHOCTh. Buibt
XUMHYECKOHU CBSI3U (KOBaJICHTHAs, MOHHAs, METAJUTMUYECKAs!, BOJIOPOIHAS) U
CrocoObI €€ 00pa30oBaHUs.

OK 01

IIpakTuyeckoe 3ansaTueNel Perenue 3aqanuii Ha UCTIOJIB30BAHUE
XAMHUYECKON CUMBOJIMKHA U Ha3BaHUW COCTMHEHUN 110 HOMEHKJIAType
MEKTYHapOAHOTO COK03a TEOPETUYECKON Y MPUKIIATHON XUMHH U
TPUBUAIBHBIX HA3BaHUMN JJI COCTABIEHUS XUMUYECKUX (POopMyI
JIBYXaTOMHBIX CO€TMHEHUN (OKCUIOB, CYIb(UIOB, THAPUIOB | T.I1.) U APYTUX
HEOPraHWYECKUX COCIMHEHUN OTAEIbHBIX KiaccoB. [IpakTuueckue 3aganus
Ha YCTAHOBJICHUE CBA3U MEXKIY CTPOEHUEM aTOMOB XMMHUUYECKUX AJIIEMEHTOB U
MEPUOJNYECKUM U3MEHEHUEM CBOMCTB XMMHYECKHUX JIEMEHTOB M UX
COEJIMHEHUI B COOTBETCTBUU C MOJ0KEHUEM [leprnoinueckoi CUCTEMBI.

Tema 1.2.
[Tepuonuueckuii 3aKOH U
tabiuna J[.1. Menneneena

IIpakTyeckoe 3anaTueNe2 [leproguueckas cucreMa XUMHUYECKUX
sneMmeHnToB J[.1. Menneneesa. ®uznueckuii cmbici [lepronnueckoro 3akoHa
J.1. MenpaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOMKHBIX BEIIECTB B COOTBETCTBUU
C TMOJIOKEHUEM XUMHUYECKOT0 31eMeHTa B [leproanueckoit cucreme.
MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuonnueckoro 3akona J[.1.
Menneneesa. [Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHX
JJIEMEHTOB. Pellenne npakTuKO-OpUEeHTUPOBAHHBIX TEOPETHYECKUX 3aJaHAN

OK 01

OK 02




Ha XapaKTepU3aLNI0 XMMUYECKUX 3JIEMEHTOB «MeTanueckue /
HEMETAJUIMYECKHUE CBOICTBA, AIEKTPOOTPULIATENILHOCTh XUMUUECKHUX
3JIEMEHTOB B COOTBETCTBHMHM C MX 3JIEKTPOHHBIM CTPOCHUEM U I10JIO)KEHUEM B
IIEPUOIUYECKON CUCTEME XUMUYECKUX 1eMeHToB [[.1. Menneneesa

Pazpea 2.

XuMHUYeCKHe peaKkuu

10

Tema 2.1
THUIBI XUMHAYECKUX pPEaKLIHil

Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUI C y4acTHEM HEOPTaHUYECKUX
BemecTB. CocTaBlieHUE YpaBHEHUN PeaklUidi COSAMHEHUS, Pa3JI0KEHNUS,
3aMenieHus, 0OMeHa.

YPaBHeHI/ISI OKMCJICHHS-BOCCTaHOBICHHA. CTeneHb okuciIeHus. OKUCIUTENb 1
BoccTaHoBUTENb. COCTaBIeHUE U YpaBHHUBAHUC
OKHCIIMTCIBHOBOCCTAHOBHUTCIIBHBIX peaKuHﬁ MCTOJOM J3JICKTPOHHOTI'O
6anmanca. OKHCIUTEIbHOBOCCTAHOBUTEIBHEIE pC€aKluu B IIPUPOAL,
IMPON3BOACTBCHHBIX NMPOHCCCAX U KU3HCACATCIbHOCTH OPraHu3MOB

IIpakTuyeckoe 3ansaTueNe3  KoianuecTBEHHbIE OTHOIICHUS B XUMUHU.
OCHOBHBIE KOJTMYECTBEHHBIC 3aKOHBI B XUMHUH U PACUYETHI IO YPAaBHEHUSIM
XUMUYECKHUX peakuuid. Monb Kak eIMHULIAa KOJMYeCcTBa BeulecTBa. MossapHas
Macca. 3aKOHbI COXPAHEHHUS MacChl U S3HEpruu. 3aKoH ABoraapo. MomnspHbIil
00BbeM razoB. OTHOCUTENbHAS TNIOTHOCTH Ta30B. PacueTsl 1o ypaBHEHUSIM
XUMHUYECKHUX PEaKIUi ¢ UCTIOIH30BAaHUEM MAacChl, 00beMa (HopMasbHbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BellecTBa. McenenoBanue TUIIOB (IO COCTaBy U
KOJIMYECTBY UCXOJHBIX U 00Pa3yIOUIUXCS BEUIECTB) U MPU3HAKOB XUMHUUECKHUX
peaxiuii. [IpoBeieHne peakiiuii HOHHOTO 0OMEHa, ONIpeIeTICHIE CPEIbI
BOJIHBIX PAaCTBOPOB.

OK 01
OK 04

Tema 2.2
DNeKTpoNIuTHUYECKast
IMCCOLIMAINA U NOHHBINH OOMEH

Teopust 3AEKTpOIUTHYECKON AUcconranuu. MIoHbl. DNEKTpOIUTHI,
HEDJIEKTPOJIUTHI.

PCaKL[I/II/I noHHOro oOMeHa. CocTaBIIeHUE peaxunﬁ HOHHOI0 OOMEHa nyTeM
COCTaBJICHHUA HMX IOJHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHfI.
KucnoranoocHoBHBIE PCaKInu. 3aIlaHI/I${ Ha COCTABJICHUC MOHHBIX PCAKIN

OK 01
OK 04

Paspnea 3. CTpoeHue u CBOHCTBA HEOPraHMYECKUX BeleCTB

12

HpCI[MCT HeOpFaHHqCCKOﬁ XHUMUH. K.HaCCI/I(bI/IKaI_II/IH HCOPTaHUYCCKUX
BE€IICCTB. HpOCTBIe " CJIOKHBIC BEIICCTBA. OCHOBHBIE KJIACCHI CIOKHBIX




Tema 3.1.

Knaccudukanus, HoMeHKIaTypa
U CTPOCHUE HEOPTaHUIECKUX
BCILIECTB

BelIeCTB (OKCUIbI, THIPOKCUIBI, KUCIOTHI, coJin). B3aumocBs3pb
HEOPTraHWYECKUX BEIECTB. ATperaTHbIE COCTOSHUS BEILIECTBA.
Kpucrannnueckue u amopdHble BeleCTBa.

Tunbl KPUCTALTNYECKUX PEIIETOK (aTOMHAs!, MOJIEKYJIsIpHasi, HOHHAs,
METaJUIn4YecKas ). 3aBUCUMOCTh (DU3MYECKHX CBOWCTB BEIIECTBA OT THIIA
KPUCTAIIIMYECKON PELIETKU. 3aBUCUMOCTh XUMUUECKON aKTUBHOCTH BELIECTB
OT BUJIa XUMUYECKOH CBSI3U M THITA KPUCTAILUTUIECKON pemeTku. [TpuarHbI
MHOT000pa3usi BEIECTB.

IIpakTuyeckoe 3ansaTue Ne4 HomeHkI1aTypa HEOPraHUYECKUX BEILIECTB:
Ha3BaHHE BEIIECTBA HCXOS M3 UX XUMHUECKOW (hOPMYIIBI HITH COCTABIICHHE
XUMHUYECKON (OPMYIIbI UCXO/I U3 HAa3BaHMsI BEIIECTBA IO MEXTYHAPOAHON
(MIOITAK) wnu TpuBHaJIbHOM HOMEHKJIAType. Perienne mpakTuyeckux
3aJjaHu} MO KJIacCU(PHUKAIUU, HOMEHKJIATYpe U XUMUYECKUM (hopMyliaM
HEOPraHUYECKUX BEILECTB PA3JIIMYHBIX KIAcCOB (YrapHbIi ra3, yrileKUCIbIi
ra3, aMMHaK, ralieHas u3BecTb, HeralieHas U3BeCTh, IUTheBasi coa U
JIPYTUX): Ha3bIBaTh U COCTABIATh (OPMYJIbl XUMUUECKUX BEIIECTB,
OINpPEAEIATh NPUHAUIEKHOCTD K Kilaccy. ICTOUHMKH XMMHYECKON
uH(popMaluu (cpeacTB MaccoBoi nHpopmanuu, cetb IHTepHET u apyrue).
[Touck nHpOpPMAIMH 110 HA3BAHUSAM, HICHTU(UKATOPAM, CTPYKTYPHBIM
dbopmynam CocTaBiieHre YpaBHEHUN XUMHUYECKUX PEAKITUN C y4aCTHEM
IIPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX BEIECTB: METAJUIOB U HEMETAJUIOB;
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBaHMH M aM()OTEPHBIX THIPOKCUI0B; HEOPIraHUYECKHUX COJIEH,
XapaKTEepU3YIOIIMX UX CBOMCTBA. PellleHne npakTuKo-OpreHTUPOBAHHBIX
TEOPETUYECKHX 33/1aHUI Ha CBOMCTBA, COCTaB, MOJIy4yeHHe U Oe30macHoe
MCIOJIb30BaHNE BAKHEUIIINX HEOPraHMUYECKHUX BEIIECTB B OBITY U
NPaKTUYECKOH IeATeNbHOCTH YenoBeka VneHTudukanus HeopraHn4eckux
BEIIECTB C UCIOJIb30BAHNEM UX (PU3MKOXUMUYECKUX CBONCTB, XapaKTePHBIX
Ka4deCTBEHHBIX peakiuii. KauecTBeHHbIe peakiuu Ha cynbgaT-, KapOoHaT- U
XJIOpU]I-aHUOHBI, Ha KATHOH aMMOHUS

OK 01
OK 02
OK 04
1K 4.3

Mertamnbl. O0Oue puznyeckue 1 XuMU4ecKre cBoicTBa MeTauioB. CriocoOsl
MOJIYYCHMU. 3HaueHHE METAII0B H HEMETAJIJIOB B npupoac u




Tema 3.2.
DU3HUKO-XUMHUUECKHE CBOMCTBA
HEOPraHUYECKHUX BEILECTB

KU3HCACATCIbHOCTH Y€JIIOBEKA U OPraHU3MOB. KOppOSI/IH METAJJIOB: BUABI
KOppO3uHu, CIIOCOOBI 3alUTBEI MCTAJIJIOB OT KOPPO3UHU

Hemerannsl. OOmue ¢pusnyeckue 1 XUMHUECKUE CBOMCTBa HEMETAILJIOB.
Tunuunslie cBoiicTBa HemetawioB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa cCoeIMHEeHNH HeMeTaioB. KpyroBopoTsl OMOreHHbIX
AJIEMEHTOB B IPUPOLE

XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX BELIECTB
(OKCHI0B, TUAPOKCUAOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B
U3MEHEHHH CBOMCTB IPOCTHIX BEIECTB, BOAOPOIHBIX COSANHEHUH, BBICIINX
OKCHUAOB U THAPOKCHUIOB

OK 01
OK 02
I1K 4.3

Pazpea 4.

CTpoeHue M CBOIICTBA OPraHNYeCKHUX BelIeCTB

28

Tema 4.1
Knaccudukanus, crpoeHne u
HOMEHKJIaTypa OPraHUuYeCKHX
BCIIIECTB

[losiBiIeHHE 1 pa3BUTHE OPraHUYECKOM XMMHHU Kak Hayku. [Ipeamer
OpPraHMYECKON XUMUHU. MecTO U 3HaUE€HUE OPraHNYEeCKOW XMMHUH B CUCTEME
€CTECTBEHHBIX HAyK. XMMUYECKOE CTPOEHUE KAK NOPAIOK COCAUHEHUS
aTOMOB B MOJIEKYJIE COTJIaCHO UX BaJIEHTHOCTU. OCHOBHBIE ITOJIOKEHHUS
TEOPUU XUMUYECKOT0 CTPOEHHUS OpraHnueckux coeauHennii A.M. bytieposa.
YTIIepoaHBIi CKENET OPraHNYECKON MOJIEKYJIbI. 3aBUCUMOCTh CBOMCTB
BEILECTB OT XUMHYECKOT0 CTPOEHUSI MOJIEKYJI. Mi3oMepus U U30MepHI.

[TonsTHe 0 pyHKIMOHANBHOI rpynne. Panukan. [IpuHiune! kiaccupukanuu
OpraHNYECKHUX COCTMHEHNI. MeXyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI
HOMEHKJIaTyphl OpraHndeckux coennHeHui. [lonstre o0 azorcoaepxanux
COEIMHEHUX, OMOJOrNYEeCKH aKTUBHBIX BEIIECTBaX (yrieBoJax, KHUpax,
OenKax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHUSIX (MOHOMED, TOJIUMED,
CTPYKTYpPHOE 3B€HO)

IIpakTyeckoe 3ansaTue NeS HomeHKIaTypa opraHMu4ecKUX COCIUHEHUN
OTJIENbHBIX KJIACCOB (HACBIIIEHHBIE, HEHACHIIIICHHBIE U apOMaTHYECKHE
YTJI€BOAOPOABI, CHUPTHI, (EHOIBI, aTbJIETUIbl, KETOHBI, KAPOOHOBBIE KHCIOTHI
u ap.) CocTaBieHne MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMYIT
OpPraHMYECKUX BEIIECTB OTAEIbHBIX KIACCOB, UCIOIb3Ysl UX HA3BaHUSA 110
CHUCTEMAaTUYECKON U TPUBUATHLHOW HOMEHKIIATYpe (ITUJICH, alleTHIICH,
rIuepuH, penon, popmanbaerus, ykCycHast KUCIOTa, MIMIUH). PacueTsl
npocrteien GopMyITbl OPraHMIECKON MOJIEKYIIbI, UCXOIS U3 DJIEMEHTHOTO

OK 01

1K 4.3




cocrana (B %)

Tema 4.2
CBolicTBa OpraHUYECKUX
COETUHEHUN

DU3UKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHHUI OTIEIIbHBIX
KJIacCOB (0COOEHHOCTH KiacCHU(pUKAIIMU ¥ HOMEHKJIATYphl BHYTPH KJIacca;
TOMOJIOTHYECKUH psi 1 ob1mas popmyna; n3oMepusi; PU3NUecKue CBOMCTBA;
XUMHUYECKHE CBOMCTBA; CIIOCOOBI IMOTYUEHHUS ):MPEACITbHBIC YTIEBOIOPOIbI
(aykaHbl U HMKIIOATKaHbI). ['OpeHre MeTaHa KaK OJIMH U3 OCHOBHBIX
MCTOYHUKOB TeIlJIa B IPOMBIIIUIEHHOCTH U ObITY. CBOHCTBA MPUPOTHBIX
YTJIEBOJOPOOB, HAX0KICHHUE B MPUPOJIC U IPUMEHEHUE aJTKAHOB.

HenpenenbHble (aIKEHbI, ATKUHBI U aJIKAUEHbI) U apOMaTHYECKHE
yIiIeBOAOpoAbl. I opeHue aneTuneHa Kak ICTOYHUKA BBICOKOTEMIIEPATYPHOT O
IJIAMEHU I CBAPKU U PE3KH METAJUIOB

KI/ICJ'IOpOI[CO,I[ep)KaH_II/IC COCAUMHCHUA: CIIUPTHI U (beHOHbI, Kap6OHOBI>Ie
KHUCJIOTHI, aJIbACTHUAbI 1 KCTOHBI,

KI/ICJ'IOpOI[CO,I[ep)KaH_II/IC COCIUHCHUA: 3(1)I/IpLI, JKHPEI, YIJICBOJBI.

[TpakTHdeckoe MpUMeHEeHHE KUCIOPOICOIEPKAINX OPTraHHUECKUX
COCTMHEHUH (ITUIICHTIIMKOJISA, TIIUlIeprHa, ¢eHoa, GopMalbaeruia,
aleTanbaeruaa, yKCyCHOM KUCIOThI). Mblia Kak CONTU BBICHINX KapOOHOBBIX
KUCI0T. Moronme CBOMCTBA MbLIa

A3zoTcoaeprkaiiye CoeAMHEHUs (aMUHBI 1 aMUHOKHCIIOTHI, OCNKH).
BricokoMonekynsipHble COETUHEHUS (CHHTETHYECKHE U OMOIOTrMYeCKH-
aKkTUBHBIE). MOHOMED, OJIMMEp, CTPYKTYpHOE 3BeHO. [lonumepusanus
ATUJICHA KaK OCHOBHOE HAIIPABIICHHUE €r0 UCIOJIb30BaHUs. [ 'eHeTnueckas
CBsI3b MEXKY KJIACCAMHM OPraHUYECKUX COEIMHEHUN

IIpakTuyeckoe 3ansiTue Ne6 CBONCTBAa OPraHUYECKUX COCTHHEHUI
OTJENIBHBIX KJIACCOB (TpUBHANIbHAS U MEK/yHApOIHAsi HOMEHKIIATypa,
XUMHUYECKHE CBOIMCTBA, CIIOCOOBI MOJIyUEHUs): TIPEe/IbHbIE (aTKaHbl U
[IUKJIOAJIKAHBI), HETIpEIe/IbHbIE (aJIKEHBI, AJIKUHBI, AJIKQAUEHBI) U
apoMaTHYECKHE YTIEBOIOPOAbI, CIIUPTHI U (DEHOJIbI, KAPOOHOBBIE KUCIOTHI U
3(UPHI, ATBJETUABI U KETOHBI, aMUHbI 1 aMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE CO€IMHEHHUS.

IIpakTnyeckoe 3ansaTue Ne7 CocTaBieHle CXeM peakluil (B TOM YHCIIE 10
IPEJIOKEHHBIM LIETTOYKaM NMPEBPALICHUN), XapaKTepU3YIOIUX XUMHYECKHE

OK 01

OK 02

OK 04

IIK 4.3




CBOWCTBA OPraHMYECKUX COECUHEHUHN OTAEIbHBIX KJIACCOB, CIIOCOOBI UX
IIOJIyYEHUS U Ha3BaHUE OPTaHUYECKUX COEMHEHUH 110 TPUBHAIBHOMN NN
MEXyHApOJAHOM CHCTEMAaTHUECKOM HOMEHKIIAType. 3alaHusl Ha COCTaBJICHUE
YPaBHEHUH XMMHUYECKUX PEAKLUN C yYaCTUEM OpraHMYECKHUX BELIECTB Ha
OCHOBAHMU UX COCTaBa U cTpoeHus IlonmyueHue sTuiIeHa U U3yYEHHE ero
CBOMCTB. MozennpoBaHue MOJIEKYJI U XUMUYECKUX IIPEBPALLICHUI HA
pUMepe 3TaHa, STHIICHA, alleTUJIeHa U Jp.

Tema 4.3

Nnentudukanus opraHnyecKux
BEILIECTB, UX 3HAYEHUE U
MpUMEHEHUE B OBITOBOU U
MIPOU3BOJCTBEHHOMN
NeSTeTbHOCTH YeTIOBEKa

buooprannueckue coequnenus. [Ipumenenue u 6uonoruyeckas poib
yraeBonoB. OKUCIIEHHE YIIIEBOJOB — UCTOYHUK DHEPIHH KUBBIX OPraHU3MOB.
O6uacTu npuMeHeHus: aMMHOKUCIOT. [IpeBparnienus 0eaKoB MUY B
opranusMme. buonornyeckue ¢pynkuun 6enaxoB. buonornueckue GpyHKIuMn
XKUpOB. Posib opraHnyeckoil XuMuu B peUIeHUH ITPOOJIEM MTUILEBON
6e3011acHOCTH

Poub oprannydeckoit XuMuu B pellieHUH MpoOIIeM SHEPreTUYECKOM
0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MaTepUaioOB, HOBBIX
UCTOYHUKOB 3HEPruM (AIbTEPHATUBHBIC HCTOYHUKH SHEPrun). ONMacHOCTb
BO3/ICIICTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX
KJIacCOB (YTJIE€BOAOPOABI, CIUPTHI, (PEHOIBI, XJIOPOPraHUYECKHE
IIPOU3BOHBIE, AJIBJETUIBI U AP.), CMBICI MOKa3aTels MpelelbHO JOMYyCTUMOMN
KOHLEHTpaluu

IIpakTuyeckoe 3ansaTue Ne§  VaeHtudukaius opraHuYecKuX COeAMHEHUN
OTJIENIbHBIX KJIAaCCOB (Ha MPUMEpPE allbJIETHI0B, KpaxMaia, YKCYCHON KHCIIOTHI,
OEINKOB U T.II.) C UCTIOb30BAaHUEM UX (PU3UKO-XUMUYECKUX CBOWCTB U
XapaKTEepPHBIX KAUeCTBEHHBIX peakiuid. JleHaryparus Oenka npu HarpeBaHUU.
LIBeTHBIE peakiiuu 6€TKOB. BO3HMKHOBEHNE aHATTUTHYECKOTO CUTHAJA C
TOYKH 3PEHUS XUMHUYECKHUX MTPOIIECCOB MPH MPOTEKAHUU Ka4ECTBEHHON
PEaKIuu, MO3BOJSIONIEH UICHTUDUITUPOBATE MPEUI0KEHHBIE OPTaHUIECKUE
BEICCTBA

OK 01

OK 02

OK 04

IIK 4.3

Pa3neua 5. Kunernueckne u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX pPeaKIui

| CxopocTh peaxiuu, ee 3aBUCHMOCTb OT PA3IMUHEIX (HAKTOPOB: MPHPOJIEI




Tema 5.1

CKOpOCTh XMMUYECKUX PEAKIIUH.

XUMHUYECKOE PABHOBECUE

pearupyromux BeleCTB, KOHIEHTPALUA PEarupyrolnX BEIIECTB,
TEMIEPATYPHI | IJIOMAH PEAKIMOHHON MOBEPXHOCTH. TeruioBbie 3¢ HeKTh
XUMUYECKHUX peakUuid. DK30- U S3HIOTEPMUUECKUE, PEAKLIUU.

OO0paTtuMocThb peakuuii. XUMHUYECKOE PABHOBECHE U €0 CMEILEHHE 10T
JeicTBUEM pa3IMyHbIX (DAaKTOPOB (KOHIIEHTPALUS pEareHTOB MM MPOIyKTOB
peakuuy, 1aBjeHue, TeMIepaTypa) s CO3aHus ONTUMAIIbHBIX YCIOBUH
IIpoTeKaHus xumudeckux npoueccon. Ipunnun Jle [latense

IIpakTnyeckoe 3ansaTHe Ne 9 Pemenue npakTHKO-OpUEHTUPOBAHHBIX
3a/laHuil Ha aHaiau3 (aKTOPOB, BIUAIOIINX HA H3MEHEHNUE CKOPOCTH
XMMHUYECKON peakuu, B T.4. C HO3ULUI 3KOJIOIHYECKH L[eI1eCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH NESATEIHLHOCTH B LENISIX COXPAHEHUS CBOETO
3JI0POBBS U OKPY’KaIOLEN IPUPOJHON cpenbl. Pelenue npakTuko-
OPHUEHTHPOBAHHBIX 33JaHUi Ha NpuMeHeHue npuHuuna Jlelllarense muis
HaXO0X/ICHUs HAIIPABJICHUS CMEILEHUS PABHOBECUS XMMUUECKON PEaKLIUU U
aHaJIM3 (PaKTOPOB, BIUSIONIMX HAa CMEIIEHNE XUMUYECKOT0 PAaBHOBECHS

OK 01

OK 02

IIK 4.3

Pa3nes 6. PacTtBopbl

=)

Tema 6.1

[TonsiTue o pacTBopax

PactBopenue kak Gpusnko-xumuyeckuit npormecc. PactBopbl. Crioco0Obl
HIPUTOTOBIIEHUS pacTBOPOB. PacTBopuMOCTh. MaccoBas 107151 pacCTBOPEHHOTO
BemrecTBa. CMBICI TTOKa3aTes MPeaesbHO JOMyCTUMON KOHIIEHTPAIMH U €T0
UCIIOJIb30BaHUE B OIIEHKE IKOJIOTHUECKON O€30MMacHOCTH.

[IpaBuna sxonoruyecky 1enecoo0pa3Horo MOBEACHUs B ObITY U TPYJOBOH
JEATEIIBHOCTH B LIETISIX COXPAHEHMSI CBOETO 3[J0POBBS M OKPYKarOLIEH
MIPUPOJHOM CPE/Ibl; OMTACHOCTh BO3/IEUCTBUS HA )KMBBIE OPTaHU3MBbI
OIIPECIICHHBIX BEIIECTB. PelleHre NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3aJJaHUii Ha PacTBOPBI, UCTOJIb3yeMble B OBITOBOW U MPOU3BOCTBEHHON
JESATEIIBHOCTH YEJIOBEKA

IIpakTnyeckoe 3ansaTue NelQ IIpurortoBieHue pacTBOpPOB 3aaHHOM
(MaccoBoii, %) KOHIIEHTpAIUH (C TPAKTUKOOPHEHTUPOBAHHBIMHU BOIIPOCAMH )
U OIpeJieNieHHe Cpe/ibl BOJHBIX pacTBOPOB. PelieHne 3a1a4 Ha MPUTOTOBJICHHE
pPacTBOPOB

OK 01
OK 02
OK 07
11K 4.3




HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ codepikaHue

Pasjnen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI 1EATEJIbHOCTH YeJI0BEKa

=)

Hogeitmme gocTrkeHrss XUMUYECKOW HAYKH U XUMHUYECKON TEXHOJIOTHH.
Ponp xumun B 00ecrieueHu 3KOJIOTHIECKON, JHEPTETUYECKON U MTUIIICBON
0€30MacHOCTH, pa3BUTUU MEAUIMHEI. [IpaBuiia monucka u aHaauza
XUMHUYECKON MHPOPMAITUHU U3 PA3INIHBIX HCTOYHUKOB (HaydHas M y4eOHO-
Tema 7.1 Hay4yHas JIMTepaTypa, CpelICTBA MaccOBOM nHopmaiuu, cetb HTepHeT)
Xumus B ObITY U

[\

IIPOU3BO/ICTBEHHOM IpakTueckoe 3ansaTue Nell Ilowck v aHaIM3 KEHCOB O IPUMEHEHUHN
JIEATEIBHOCTH YeJIOBEKa XUMHUYECKHUX BEIICCTB U TEXHOJIOTHIA C yIETOM OYIyIIei mpodecCHOHATbHON
JIESTCIIBHOCTH 110 TEMaM: Ba)KHEHIIINE CTPOUTEIIbHBIC MaTCPHAIBI,
KOHCTPYKIIMOHHBIE MAaTePUAIIBI, KPACKH, CTEKJIO, KEPAMHKA, MATEPHAIIBI JJIsI
9JICKTPOHUKH, HAHOMATEPUAJIbl, TCKCTHUIIBHBIC BOJIOKHA, HCTOUHUKH SHEPTHH,
OpraHWYECKHC U MUHEPATbHBIC YIOOPCHHSI, JICKaPCTBCHHBIC BEIIECTRA,
OBITOBAsT XUMHUS.

IpakTuyeckoe 3ansaTue Nel2 3amura: [IpencraBnenue pe3yibTaToB
pelieHus KelicoB B opMe MUHH-JIOKJIa/1a C Mpe3eHTaluei

OK 01

OK 02

OK 04

OK 07

1K 4.3

3a4eT C OLIeHKOH

UTOro
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3. YCJI0OBUS PEAJIM3ALIUUA ITPOT'PAMMBI
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

3.1. TpeGoBaHusi K MHUHUMAJIBLHOMY MATepPUATbHO-TEXHUYECKOMY
o0ecneyeHmnIo

Peanmzamust mporpaMMbl  TUCHUIUIMHBL TpeOyeT Hamudms y4eOHOTo
KaOnHeTa « XUMUS» W/ WM YIeOHOW XMMUYECKOH JIa00paTOpHH.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IOCA/I0YHBIE MECTa MO KOJMYECTBY 00yUaIONINXCS;

- pabodee MecTO MpernoaBaTes;

- IOCKa KJIacCHas - y4eOHO-METOANUECKOE 00ECTIeUeHUE;

- KOMITJIEKT Y4eOHO-HATJISAHBIX TOCOOUH M0 AUCIUTIINHE « XUMUS
(cTeHbl, CXEMBbI, TAOJINLIBI, OTIOPHBIE KOHCIIEKTHI, y4eOHbIE TOCOOUS, CIIPAaBOYHbIE
MaTepuaibl, HAOOPbI APOCTEPKHEBBIX MOJIEIEH MOJIEKYJ, MOAEIN
KPUCTAIUTMYECKHUX PEIIETOK, KOJUIEKIIUU MPOCTHIX U CJIOKHBIX BEIIECTB W/UIH
KOJUICKITUU TIOJIMMEPOB; KOJUICKITUS TOPHBIX TTOPOJ U MUHEPAJIOB);

- Ha0Oop Mocyibl, 000PYAOBaHUS U PEAKTUBOB JJII IEMOHCTPALIMOHHOTO
AKCIIEPUMEHTA U JIAOOPATOPHBIX OIBITOB.

TexHuveckue cpeacTBa 00yUeHUs : - KOMIIBIOTEP C YCTPONHCTBOM
MIPOM3BENICHUS 3BYKA;

- IPUHTED;

- MyJIbTUMEUA-TIPOCKTOP;

- DKpaH

3.2. Hudopmanuonnoe odecneueHune oOyuenusi. IlepeueHb
PEeKOMeHAyeMbIX Y4eOHbIX u3ganuii, UHTepHeT-pecypcoB, JONOJTHUTEIbHOM

JIMTEPaTyphbl.

Jlns peanuzainuu  nporpamMMbl  OMOIMOTEUHBI (OHI 00pa30BaTEIbHOM
OpraHu3alliy JIOJKEH UMETh MeYaTHbIe W/WIIHA 3JIEKTPOHHBIE 00pa3oBaTeIbHbIC U

UH(GOPMAIIMOHHBIE PECYPCHI JIJIsl HCTIONb30BaHMs B 00pa30BaTEIHLHOM MIPOILECCE.



[Ipu ¢dopmupoBanuu OubaMOTEUHOTrO (hoHIA o0Opa3oBaTenbHON
OpraHM3alyi BHIOMPAETCS HE MEHEE OJHOTO M3/IaHUs U3 MEPEUMCICHHBIX HIDKE
NeYaTHBIX M3aHUM U (WIM) DJIEKTPOHHBIX M3/1aHUN B KayecTBE OCHOBHOTO, MPU

9TOM CIIHCOK MOJKET OBITh JOIIOJHCH HOBBIMHU U3 AaHUAMU.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTposb 1 olleHKa pe3ynbTaTOB OCBOEHUS 00111€00pa30BaTeIbHON

AUCHUILIIMHBI PACKPBLIBACTCA YCPC3 AUCHUIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha (opMHpOBaHUE 00X U MPOHEeCCUOHATBHBIX KOMIIETEHIIMHI IO pa3ienaM u

TEMaM COJepKaHns yueOHOro Marepuania

Oo01mas / Pasznesn / tema Tun oneHOYHBIX
npodeccruoHagbHas MEPOTPUATUN
KOMIICTCHITUS
OK 01 Tema 1.1 Tema 1.2 Tema | TectupoBanue
3.1, Tema 3.2 OK 02
Tema 1.2 Tema 3.2
OK 01 Tema 1.2, Tema 3.1, Tema | BeimoaHeHue
4.1, Tema 4.2, Tema 4.3, MPAKTUYECKUX 3aIaHUI
Tema5.1 ,Tema 6.1
OK 02 Tema 1.2, Tema 4.2, Tema
4.3, Tema5.1, Tema 6.1
OK 04 Tema 4.2, Tema 4.3,
OK 07 Tema 6.1, Tema 7.1
OK 01 Tema 1.1, Tema 2.1, Tema | Pemenue 3agau
2.2, Tema 3.1, Tema 3.2,
Tema 4.1, Tema 4.2, Tema
6.1
OK 02 Tema 3.2, Tema 4.2, Tema
6.1
OK 04 Tema 2.1, Tema 2.2, Tema
4.2
OK 07 Tema 6.1
OK 1,0K 2,0K 4, 0K | Tema 7.1 Brinonnenue u 3amura
07,1IK 4.3 KencoB
OK 1,0K 2, OK 4, IIK | Pa3nexn 1 Pa3nen 2 Pazgen | 3a4er ¢ oeHKOM
4.3 3 Paznen 4, Pa3nen 5
Paznen 6




