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Pabouas mporpamma o01ieo0pa3oBaTenbHON JUCHUIUIMHBI pa3paboTaHa Ha OC-
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1 OBIIIAA XAPAKTEPUCTHUKA PéBO‘IEfI ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

1.1 MecTo IUCHMILVINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

OO6mieoOpa3oBaTenbHAS TUCIUTIINHA « XUMUSD» SIBJISIETCS 0053aTeTLHON YacThIO
0011e00pa30BaTEIBLHOrO IHKJIA 00pa30BaTEIbHONW MPOTPAaMMBI IO CHEIHATLHOCTU
11.02.15 HpOKOMMYHHKAITMOHHBIE CETH U CHCTEMBI CBSI3U.

1.2 Ilesapb ¥ IJIAHUPYeMbIe Pe3yJIbTAThl 0CBOCHMS AU CHUTLIHHBI
1.2.1 Ilenp TUCIUILIMHBI.
Iens: hopMupoBaHHe y 00yYarOIIUXCS MPEACTABICHUS 0 XUMHUYECKONW COCTaB-
JISIOIICH ©CTeCTBEHHO-HAyYHOH KapTHHBI MHpPa KaK OCHOBBI IIPHHATHS PCIICHUN B
’KU3HCHHBIX M IPOU3BOJICTBCHHBIX CHTYallUSX, OTBETCTBEHHOTO TOBCACHHS B IIPH-

POIHOM cpene.
3amaun:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUN B OKPY KAIOWIEW Cpele, UEIOCTHOM HAayYHOU KapTHHBI MUPA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBJIATh (POPMYJIbl HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB, YPABHEHHSI XMMUYECKHX PEAKIUHN, OOBSICHATHh UX CMBICI, UHTEPHPETUPO-
BaTh PE3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB;

3) chopMUpOBaTh HABBIKH MPOBEACHUS MPOCTEHITNX XUMUUECKUX IKCIICPHMEH-
TaJbHBIX MCCIEAOBAHUN ¢ COOJIOJEHUEM MpaBUil O€30MacHOro oOpalleHus ¢ Belle-
CTBaMH U JJaDOPATOPHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHHs HCIOJIb30BaTh MH(DOPMAIUIO XHMMHUYECKOTO XapakTepa W3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUsI MPOTHO3UPOBATH MOCIEACTBUS CBOEH AEATENBHOCTU U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX MTPOLIECCOB;

6) copmupoBaTh NTOHMMAaHUE 3HAYUMOCTH AOCTUKEHUN XUMUYECKON HAyKU U
TEXHOJIOTUH JIJIsl pa3BUTHS COIMAIILHON U MTPOU3BOJICTBEHHOM cdep.

1.2.2 Tlnanupyembie pe3yabTaThl OCBOSHUS 00II€00pa30BaTEIbHON MUCIIUILIH-
Hbl B cooTBeTcTBUM ¢ @I'OC CIIO u Ha ocHoBe TpedoBanuit ®I'OC COO.
Oco6oe 3HaueHue AUCIUIUIMHA UMEET Mpu (HOPMUPOBAHUM U PA3BUTHH OOIIMX

KOMIIETECHIINN:

Kon n HaumeHnoBanue
bopMUpyEMBIX KOM-
MIETEHLIUN

HJIaHI/IpyeMLIe PE3YIbTAThl OCBOCHUS JUCHUIIJINHBI

OO6mue

JucuunnuHapHbie

OK 01 Bri6bupars cro-
cOOBl pelIeHus: 3ajay
npo¢eCcCuOHAITBHON
JeSTeNbHOCTH TpUMe-
HUTEFHO K pa3jiny-
HBIM KOHTEKCTaM.

B yacTu TPpy10BOr0 BOCIIUTAHMSA:
-TOTOBHOCTb K TPYZIY, OCO3HaHUE
[IEHHOCTH MAacTepPCTBa, TPYIOJIO-
Oue;

-TOTOBHOCTb K aKTHBHOM ACATCIIb-
HOCTH TEXHOJIOTUYECKOH U COIH-
aIbHON HaNpaBJIE€HHOCTH, CIOCO0-

-BJIaICTH CI/ICTGMOﬁ XUMHWYCCKHUX 3Ha-
HU, KOTOpas BKJIIOYaeT OCHOBOIIOJIA-
rarolue TMOHATUS (XUMHUYECKHH 2Jie-
MEHT, aTOM, OJJIEKTPOHHas 000J0YKa
atoma, S-,p-,d-3JIeKTPOHHBIE OpOHUTAIH
aTOMOB, MOH, MOJIEKYJa, BaJCHTHOCTb,
DIIEKTPOOTPHUIIATETHLHOCTD, CTEIEHb
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HOCTh HWHUIMUPOBATL, IIJIAHHUPO-
BaTh U CAMOCTOSITEIIBHO BBIMOJIHSITh
TaKYyIO ACATCIbHOCTD,

-HHTEepPEC K pa3iudHbIM chepam
po(hecCHOHATLHOM IS TEIILHOCTH.

OBiaseHue  yHHBepPCAJIbHBIMH
Yyu4eOHBIMH  TO3HABATEJbHBIMH
JelCTBUSIMM

a) 0Oa3oBble JIOTHMYecKHe Jieii-
CTBHA:

-CaMOCTOSATENBHO (POPMYJINPOBATH
U aKTyaJIM3upoBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBATh CYyIIIECTBCHHBIN
MPU3HAK WJIM OCHOBAHUS JJI CpaB-
HeHus, Kiaccudukanuu u 06o01e-
HUS;

-OIpEeACNATh LETU JIeATeIbHOCTH,
3a/1aBaTh IapamMeTpbl U KPUTECPUH
UX JTIOCTUXKCHUS,

-BBISIBJISITh  3aKOHOMEPHOCTH |
MPOTUBOPEYUSI B paccMaTpHBae-
MBIX SIBIICHHSIX;

-BHOCUTh KOPPEKTHUBHI B JICATEIIb-
HOCTb, OIICHUBATh COOTBETCTBUEC
pe3yabTaTOB  LIETsIM, OIICHUBATH
PUCKH TIOCJICJICTBUMA JIESITCIBHOC-
TH;

-pa3BUBaTh KPEATUBHOE MBIIIUICHHE
IpH  PEIICHUH JKU3HCHHBIX IPO-
onem;

0) 0a3oBble HCCJIEI0BATEIbLCKHE
nefiCTBUA:

-BJIaJIETh HaBBIKAMU y4eOHO-HC-
CIIEJOBATEIbCKON U IIPOEKTHOU JIe-
ATEIILHOCTH, HaBBIKAMHU pa3peliie-
HUS Ipo0IieM;

-BBISBIISATE  TIPHUYUHHO-CJIC/ICTBEH-
HBIE CBSI3M U aKTyallU3UPOBATH 3a-
Jady, BBIJIBUTATh THIIOTE3y €€ pe-
[IeHUSI, HAXOJIUTh apTyMEHTHI IS
JIOKA3aTelIbCcTBAa CBOMX YyTBEPXKIIE-
HUH, 3a/laBaTh MapamMeTphl U KpHU-
TEPHUH PEIICHUS;

-aHaJM3UpPOBaTh TIOTy4YEHHBIE B
X0JIe PeIIeHUs 3aJ]a4l Pe3yIbTaThl,
KPUTHYECKH OLIEHUBATh WX JIOCTO-
BEPHOCTh, TMPOTHO3MPOBATH H3MeE-
HEHHUE B HOBBIX yCIIOBUSX;

-yMeTh TMEePEHOCUTh 3HAHUS B IO-
3HABATENFHYI0 U TPAKTHYECKYIO
001aCTH JKU3HEIEATEITBHOCTH;

OKHCJICHUSI, XUMUYECKasi CBSI3b, MOJIb,
MOJIIpHAasi Macca, MOJISIPHBIM 00BEM,
YIJIEPOJHBIN CKeNeT, (yHKIMOHATIbHAS
rpyIIa, pagukall, U30Mepus, U30MEPBHIL,
TOMOJIOTMYECKUN Psii, TOMOJIOTH, yIJjle-
BOJOPOJBbI, KHCIIOPOJ U a30TCOAEpKa-
M€ COEAMHEHUs, OMOJIIOTUYECKH aK-
THBHbBIC BeliecTBa (YIJaeBOMIbI, KHUPBHI,
0eJKu), MOHOMED, TOJIUMED, CTPYKTYP-
HOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE CO-
€AMHEHUs, KpPUCTaUINYECKasi pelleTKa,
TUIBl XUMHUYECKUX peakiuil (OKUCIIU-
TEIbHO-BOCCTAHOBUTEINIbHBIE, 9K30- U
SHIOTEPMUUYECKHE, PEAKIMH HOHHOIO
oOMeHa), pPacTBOp, ODJIEKTPOJIUTHI, HE
3JEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JUCCOLMAIUs, OKHCIUTENb, BOCCTAHO-
BUTENb, CKOPOCTb XMMHYECKOM peak-
IIUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH
U 3aKOHBI (T€OpUsi XUMUYECKOTO CTpOe-
HUsI opraHuyeckux BemectB A.M. byt-
JepoBa, TEOpUsl DIEKTPOIUTHUECKON
JUCCOIMAlMK, TEepUOANYECKUN 3aKOH
JA.1. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYE-
CKUU SI3BIK XUMHH, (PAKTOJIOTUIECKUEC
CBEJICHUS O CBOICTBAax, COCTABE, IOJY-
YyeHUM U 0e30IaCHOM HCIOJIb30BaHUU
BAKHEUIIUX HEOPraHWUYECKHX M Opra-
HUYECKHX BEIIECTB B OBITY U MpPaKTHYE-
CKOMH J1eATENbHOCTH YEJIOBEKa,

-YyMETh BBISABJISATh XapakTEpPHBIC TMPH-
3HAKU U B3aUMOCBS3b M3YUYEHHBIX IIO-
HATUA, TPUMEHSTH COOTBETCTBYIOIINE
NOHATUS TIPU ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHX U OpraHHuye-
CKHX BEILECTB U UX MPEBPAILLECHUN; BbI-
SIBJISITh B3aUMOCBSI3b XUMUYECKUX 3Ha-
HUW C TOHATUSIMU M TPEJICTABICHUSIMH
JIPYTUX €CTECTBEHHOHAYYHBIX IpeaMe-
TOB;

-yMeTh HCIOJIb30BaTh HAUMEHOBAHMUS
XUMUYECKUX COCAMHEHUN MEeXIyHa-
POJIHOTO COI03a TEOPETUYECKOW M TpHU-
KJIaIHOM XMMUU U TPUBHUAIIbHBIC HAa3Ba-
HUSI BaXHEUIUX BEMIECTB (ITHIICH,
alleTWIeH, TJMLIEpUH, QeHon, ¢op-
MaJlbJIETH/I, YKCYCHAasl KUCIIOTA, TJIMILHUH,
yTapHBIN ra3, yIIeKUCIbIM ra3, aMMHaK,
ramieHasi U3BecTb, HeramieHas U3BeCTb,
MUTBEBass coJla M [Ip.), COCTaBJIATh
(hopMyIJIbl HEOPTAaHWYECKUX M OpraHu-
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-yMEeTh MHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEeIMETHBIX 00J1acTel;
-BBIJIBUTATh HOBBIC WJICH, IMpeiJia-
raTb OpUTHHAIBHBIE MOAXOIbl U
peleHus, CIOCOOHOCTh UX MCIIOJb-
30BaHUs B TIO3HABATEIBHOU U CO-
UHAAITBHOUN MPAKTHKE.

YECKHUX BEILECTB, YPAaBHEHUS XHMHUYE-
CKHUX peaKlHi, OOBACHATh UX CMBbICI;
MOATBEPK/IaTh XapaKTEPHbIE XHUMHUE-
CKHE CBOICTBa BEIIECTB COOTBETCTBY-
IOIIUMH SKCIIEPUMEHTAMH U 3alUCsSMU
YpPaBHCHUN XUMUUYECKUX PEAKIUH;
-yMETh yCTaHABJIUBAaTh MPUHAIJICHK-
HOCTh H3YYEHHBIX HEOPraHUYECKUX H
OpraHWYECKUX BEILECTB K OIpE/IeIICH-
HBIM KJIaccaM M TpyMraM COEeIUHEHH,
XapaKTEepU30BaThb HMX COCTaB M BaX-
HEWIIIMEe CBOMCTBA; OMPEACNSITh BHUIBI
XUMUYECKUX CBsA3ed  (KOBaJeHTHAs,
MOHHAs, METaJJTN4ecKasi, BOAOPOIHAs),
TUIBl KPUCTAJUIMYECKUX PEHIETOK Be-
HIeCTB; KJIacCUUIUPOBATh XHUMUYE-
CKHE peaKIIn;

-chOopMHUpOBATH MPEJCTABICHUSA: O XHU-
MHUYECKOW COCTaBIIAIOIIEH €CTEeCTBEH-
HOHAYYHOW KapTUHBI MHpA, POJIU XHU-
MUU B MO3HAHUM SBIICHUN MPUPOIBI, B
(OpMHUPOBAHUH MBINIICHUSI U KYJIBTY-
pBl JIMYHOCTHU, €€ (PYHKIMOHATbHON
IrPaMOTHOCTH, HEOOXOAMMOHN 1S pe-
HICHUS MPAKTHUYECKUX 3a/a4 U IKOIIO-
TUYECKM 00OCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO U IIPUPOTHOM Cpelie;
-yMETh MPOBOJUTH PACUETHI MO XUMU-
yeckuM (opMyJiaM U YpPaBHEHUSM XU-
MHUYECKHX PEAKIUi C MCIOJIb30BAHUEM
(u3MUECKUX BEIHYMH, XapaKTepH3yIo-
IIUX BEIIECTBA C KOJIUYECTBEHHOM CTO-
pPOHBI: Macchl, 00BEMa (HOpMalIbHBIE
YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE
3HAHUS JJIS IPUHATHS PEIICHUN B KOH-
KPETHBIX >KM3HEHHBIX CUTYalUsX, CBS-
3aHHBIX C BEIIECTBAMH U UX MPUMEHE-
HUEM.

OK 02 Vcnonb3oBaTh
COBpEMEHHBIE  Cpe/-
CTBa TOMCKA, aHAJIHM3a
u HUHTEPIIpETaluU
uHpopManuu, W WH-
dbopMaIMoHHBIE TEX-
HOJIOTHH JUTSI BBIMOJ-
HeHus 3amad npodec-
CHOHAJBbHOUN JIeATEIIb-
HOCTH.

B yacTH HEHHOCTH HAYYHOIO MO-
3HAHMSA:

-C()OpMHUPOBAHHOCTH MHUPOBO33pe-
HUS, COOTBETCTBYIOILEIO COBpE-
MEHHOMY YPOBHIO Pa3BUTUS HAYKU
U OOIIECTBEHHOU MPaKTHUKH, OCHO-
BAaHHOTO Ha JIUAJIOTe KYJIbTYp, CIIO-
COOCTBYIOIIIETO OCO3HAHUIO CBOETO
MECTa B IIOJIUKYJIBTYPHOM MUPE;
-COBEpUIEHCTBOBAHHUE SI3BIKOBOU M
YUTATEJIbCKOW KYJBTYPhI KaK Cpej-
CTBa  B3aUMOJCHCTBUS  MEXKIY
JXOAbMHU U ITO3HAHUWSA MHpPA,

-yME€Th TJIAHUPOBATHh W BBINOIHATH XU-
MUYECKHI SKCTIEpUMEHT (IIPEeBpaICHH
OpTraHWYECKUX BEIIECTB IPU HarpeBa-
HUU, TOJIyYeHHE 3TUJIEHA U HU3Yy4YEHHUE
€ro CBOWMCTB, KaueCTBEHHBIC PEaAKITUU
Ha albJeTUu/bl, KpaxMmal, YKCYCHYIO
KUCJIOTY; JeHaTypanus O€IKOB mpu
HarpeBaHuH, [[BETHBIC PEaKIUu OEJKOB;
MMPOBOJIUTh PEAKIIMA MOHHOTO OOMEHa,
ONPENENATh CpPeay BOIHBIX PACTBOPOB,
Ka4ueCTBEHHBIC pEakInu Ha Cyibdar-,
KapOOHaT-, U XJIOPHUJ-aHHUOHBI, Ha Ka-
THOH aMMOHMHS; pPemaTh IKCIICPUMEH-
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-OCO3HAHME LEHHOCTU HAay4HOHU
JESATEIIBHOCTH, TOTOBHOCTB  OCY-
LIECTBIIATh IIPOEKTHYIO U UCCIIENO0-
BaTEJIbCKYI0 JI€ATEIbHOCTh HWHIHN-
BUIYaJILHO U B I'PYIIIIE.

OBiaseHue  yHHBepPCAJIbHBIMH
Yyu4eOHBIMH  TO3HABATEJbHBIMH
JelCTBUSIMM

B) padorta ¢ nndopmManmeii:
-BJIaJICTh HABBIKAMU  MOJYYEHUS
uH(pOpMalUd U3 UCTOYHUKOB pa3-
HBIX THUIIOB, CAMOCTOSITEJIBHO OCY-
HIECTBJIATH TOUCK, aHAJIU3, CUCTE-
MaTH3al{I0 U UHTEPIPETALUIO UH-
dbopManuu pa3nMYHBIX BUIOB U
dbopM npencTaBieHUS;

-CO37aBaTh TEKCTHl B Pa3IUYHBIX
dbopmarax ¢ yd4eToM Ha3HAYCHUS
uH(pOpMallMM U IEJIEBOM ayJUTO-
puH, BBIOUPAs ONTHMAILHYIO (GOpMY
MIPEJICTABICHUS U BU3YyaIH3allUy;
-OIICHUBATh JIOCTOBEPHOCTH, JIETH-
TUMHOCTh HH(OpMAINH, €€ COOT-
BETCTBUE TPABOBBIM U MOPATHHO-
STUYECKHM HOPMaM;

-HCIIOJIB30BaTh CpeACTBa HHQOP-
MAIlMOHHBIX U KOMMYHHKAIIOH-
HBIX TEXHOJOTHH B PEIICHUU KO-
THUTHBHBIX, KOMMYHUKATUBHBIX W
OpraHU3aIMOHHBIX 3a/1a4 C COOIIO-
JIeHUeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30TaCHOCTH, THTHUEHBI,
pecypcocOepexeHus, MpaBOBbIX U
STHUYECKHX HOPM, HOpM HWH(pOpMa-
IIMOHHOM 0€30IaCHOCTH,

-BJIQJICTh HABBIKAMH PaCIO3HaBa-
HUS U 3allUThl UHGOpPMAIUU, WH-
dbopmarmoHHOU 0e301acHOCTH
JIUYHOCTH.

TaJbHBIC 33J]a41 110 TeMaM «MeTallbDy,
n «Hemeramib») B COOTBETCTBUH C
MpaBWJIAMU TEXHHUKU OE30MMAaCHOCTH MPU
oOpaIrieHuy ¢ BeIIeCTBaMHM M Jiabopa-
TOPHBIM 00OPYJOBaHHEM; TMPEIICTaB-
JSITh PEe3yJbTaThl XUMHUYECKOTO JKCIIe-
puMeHTa B (hopMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peakiuii u hopmy-
JUPOBATh BBHIBOABI HA OCHOBE ITUX pe-
3yJIBTATOB;

-yMETh aHAIM3UPOBATH XUMHYECKYIO
UH(POPMAIIUIO, TIOTYYaeMYI0 U3 Pa3HbIX
HMCTOYHUKOB (CpPEICTB MacCOBON WH-
dhopmaruu, cetb MHTEpHET U 1p.);
-BJIAJICTh OCHOBHBIMHU METOJIAaMHU Hay4-
HOTO MTO3HAHUS BEIIECTB U XUMHUCCKUX
sBJIEHUN (HAOJMIOJEHUE, W3MEPEHHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE );

-yMETh TPOBOJMTH PACUEThl MO XUMH-
4eckuM (OpMyJiaM W YPAaBHCHHSIM XH-
MHYECKUX PEAKIUN C HMCIIOJIb30BaHHEM
(U3HYECKUX BEIMYWH, XapaKTEePHU3YIO-
IIAX BEHIECTBA C KOJUYECTBCHHOH CTO-
pOHBI: Macchl, 00BEMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA BEIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIC XUMHUYECKHE
3HAHUS JUISl IPUHATUS PEIICHU B KOH-
KPETHBIX JKH3HCHHBIX CHUTYaIlUSIX, CBS-
3aHHBIX C UX IPUMCHCHHEM.

OK 04 DdodextuBHO
B3aMMOJIEHICTBOBATh U
paboTaTh B KOJIJIEKTH-
BE€ M KOMaHJIe.

['0OTOBHOCTH K CaMOpa3BUTHIO, Ca-
MOCTOSITEJIBHOCTH U CaMOOIIpese-
JICHHIO.

OBnaseHve HaBBIKAMH  y4eOHO-
MCCIIEIOBATENIbCKOM, MPOEKTHON W
COIIMAILHOM JeSITeIbHOCTH.

OBinageHue  yHMBeEpPCaJIbHBIMH
KOMMYHUKATHBHBIMH el CTBH-
AMMU:

0) coBMeCTHasI 1eITeJIbHOCTD:
-IIOHUMaTh W WCIIOJIb30BaTh IIpe-
UMYIIECTBA KOMAHIHON M MHIUBU-
JyaJIbHOM paboThl;

-yME€Th TJIAHUPOBATHh W BBINOIHATH XU-
MUYECKHI SKCTIEpUMEHT (TIpEeBpaIICHUS
OpTraHWYECKUX BEIIECTB IPU HarpeBa-
HUU, TOJIyYeHHE 3TUJIEHA U HU3Yy4YEHHUE
€ro CBOWMCTB, KAaue€CTBEHHBIC PEAKIIUU
Ha albJETUbl, KpaxMmal, YKCYCHYIO
KUCJIOTY; JeHaTypauus O€JIKOB IpHu
HarpeBaHuH, [[BETHBIC PEaKIUu OEJKOB;
MMPOBOJIUTh PEAKIIMA MOHHOTO OOMEHa,
ONPENENATh CpPeay BOIHBIX PACTBOPOB,
Ka4ueCTBEHHBIC pEakInu Ha Cyibdar-,
KapOOHaT-, U XJIOPUI-AaHHOHBI, HA Ka-
THOH aMMOHWUS;




-IIPUHUMATh LIEJIM COBMECTHOU Je-
ATEIILHOCTH, OPraHW30BbIBATH U
KOOPJIMHHUPOBATh JCHCTBHUS IO €€
IOCTMOKEHHMIO: COCTaBJIATh ILJIaH
JIEHCTBUM, pacupeneisaTb pojid ¢
y4eTOM MHEHUW YYacCTHHUKOB, 00-
CYXXJlaTb Pe3yJIbTaTbl COBMECTHOM
paboTHI;

-KOOPIIMHUPOBATh ¥  BBHITIOJIHATH
paboTy B YCIOBHUSAX PEATBHOTO,
BUPTYaJIbHOTO W KOMOWHUPOBAH-
HOT'O B3aMMOJCHCTBHS;
-OCYIIECTBIISITh MO3UTUBHOE CTpa-
TETHYECKOE TOBEJACHUE B pPa3jINy-
HBIX CHUTYAIUsX, MPOSBISTH TBOP-
YECTBO U BOOOpaxeHue, ObITh UHU-
LIMATHUBHBIM.

OBiaseHue  yHHBepPCAJIbHBIMH
pPeryJisiTUBHbIMH [1€HCTBUSIMU:

r) NPUHATHE ceOsl U JPYrUux JIo-
e

-IIPUHUMATh MOTHBBI Y apTyMEHTBI
Opyrux JIOJeH Npu aHammze pe-
3yJIbTATOB JESATEIHHOCTH;
-MpU3HABaTh CBOE MPABO W IIPaABO
JIPYTUX JIIOJIEH HAa OIINOKY;
-pa3BUBaTh CIOCOOHOCTH ITOHH-
MaTh MHP C TIO3HMIHH JPYTOTO Ye-
JIOBEKA.

-pemarh JKCIEPUMEHTANbHBIE 3aJlaud
no temam «Meramie», n «Hemeran-
JBI») B COOTBETCTBUU C TIPaBHIAMHU
TEXHUKH O€30MacHOCTH TpU oOparie-
HUU C BEHIECTBAMH M JaOOPaTOPHBIM
00OpyIOBaHUEM; TIPEACTABIATH  pe-
3yJABTAThl XUMHUYECKOTO 3KCIEPUMEHTA
B (opme 3amucH YpaBHCHHUH COOTBET-
CTBYIOIIMX PEaKuii U (HOpMyIHpPOBATH
BBIBOJIBI HA OCHOBE THX PE3yJIbTATOB.

OK 07 CogeiictBo-
BaTh COXpaHEHUIO
OKpY’Karolllel CpeJibl,
pecypcocOepekeHHIo,
MPUMEHSTh 3HaHUSA 00
W3MEHEHUU KJIMMarTa,
MIPUHLIMIIBL  OepexIIn-
BOIO  IPOM3BOJICTBA,
3¢ HeKTUBHO nen-
CTBOBaTb B YPE3BbI-
YalHBIX CUTyalHsIX.

B JacTi 3K0J10rM4€CKOro BOCIH-
TaHHUA:

-c(hopMHPOBAHHOCTL  JKOJOTHYE-
CKOU KyJBTYPBI, TOHUMAaHHUE BIIUS-
HHS  COIMAJIbHO-DKOHOMHUYECKHX
MIPOLIECCOB Ha COCTOSIHUE MPUPOJI-
HOW M COUMAIIBHOW CpeJbl, OCO3HAa-
HUE TJI00ATBPHOTO XapakTepa 3KO-
JIOTUYECKHUX IpobiieM;
-IUIAHUPOBAHUE U OCYIIECTBICHHE
JICUCTBUI B OKPYXAIOIIEH cpese Ha
OCHOBE 3HAaHMS LIEJIEH YCTOUYUBOTO
Pa3BUTHS YEIOBEUECTBA;

-aKTUBHOE HENPUATHE JCHCTBUM,
MPUHOCSIINX Bpel OKpYyKarouien
cpene;

-yMEHUE MPOrHO3HpPOBaTh HebIa-
TONPUSTHBIE SKOJOTUYECKHE TMO-
CIIEACTBUS MpEANMPUHIMACMBIX
JIEMCTBUM, IPEAOTBPAILATD UX;
-pacliupeHre  OmbITa  JesTEeNb-
HOCTH SKOJIOTUYECKOW HAaIpaBlICH-
HOCTH.

-chopMupoBaTh MpeACTaBIEHUS: O XU-
MHYECKOIl COCTaBIIAIONIEH €CTECTBEH-
HOHAy4YHOM KAapTHUHBI MHpa, POJIM XU-
MHUHU B MO3HAHUU SIBICHUN NPUPOJBI, B
(OpMHUPOBAHUN MBIIIJIEHUS U KYJIbTY-
pbl JIUYHOCTH, €€ (PYHKUMOHAIBHOM
rPaMOTHOCTH, HEOOXOJAMMOW ISl pe-
IIEHUs NPAKTUYECKHUX 3alad U DKOJIO-
rM4ecKk 00OCHOBAHHOTO OTHOILIEHHS K
CBOEMY 37J0POBBIO U IIPUPOJIHOM CPELE;
-yMeTh COOJII0JIaTh IpaBWJia 3KOJIOTH-
YEeCKH 11eJecO00pa3HOro IOBEJCHUS B
OBITY U TPYAOBOM JEATEIBHOCTH B Iie-
JSIX COXPAHEHHs CBOETO 3/10pPOBbS U
OKPY’KaoIleW MPUPOJHON Cpenbl; ydu-
THIBaTh ONACHOCTb BO3JECHCTBHS Ha KU-
BbIE OpPraHU3MbI ONPEIEICHHBIX Be-
LIECTB, IIOHMMAas CMBICHI [TOKa3aTems
MIPEACIIBHON JOMYCTUMON KOHIIEHTpPA-
LUN.




-OBJIAICHUC HaBbIKAMNU yqe6Ho-
HCCIIEIOBATENIbCKOM, MPOEKTHON U
COLIMAJIbHOHN e TCILHOCTH.




2 CTPYKTYPA U COJAEP)KAHUE OGIIIEOBPA3OBATEJIBHON

JTUCTUTLIAHBI

2.1 TpynoeMKOCTb OCBOCHUS M CHUNINHBI

Bun yue6HO#I paboThI

O0BeM yacoB

O0beM 001I€00pa30BaTEIbHON TUCIHIIMHBI 12
B T.U.
1 OcHoBHoOE conepxraHue 64
B T.U.
-TeOPETUIECKOE 0O0yUICHHE 30
-MPaKTUYECKUE 3aHITHS 28
-KOHTPOJIbHBIE PaOOTHI 6
2 IlpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (coiep:KaHue NPH- 6
KJIQJTHOTO MOTYJIfA)
BT. 4..
-TeopeTUYecKoe 00yUeHue
-IIPAKTUYECKUE 3AHITUA 4
IIpome:xxyTounas arrecranus (AuddepeHUMPOBAHHBINA 324eT) 2

2.2 TemaTu4eCKHMi IJIAH U COAEPKAHUE TUCIHUTIIUHBI

Konasr koMmmeTeH-

O0beM, L
i, popmupoBa-
aK.4./B T.4.

HanmenoBanue Conepxanue yueOHOTo MaTepuaia u GopMsl B dopme HHIO KOTOPBIX
pa3aesnoB U TEM OpraHM3alMU JACITSIbHOCTH 00YYarOIIUXCsI . —or/)c CIocoOCTBYET

o 3JIEMEHT TPO-

aK. 4.

rpaMMbI
1 2 3 4

Pasznen 1 OCHOBBI CTPOEHHS BeLECTBA 6/-
Tema 1.1 Coaep:xxaHue yueOHOro MaTepuaJia: OK 01
Crtpoenue 1 CoBpemeHnHast Mojenb cTpoeHus: atoma. CUMBOJIH- 2
aTOMOB XM- YECKUM SI3BIK XUMHHU. XUMHYECKUN DJIEMEHT. DJeK-
MHYEeCKHX TpoHHasi KoHpurypamus aroma. Knaccudukanus xu-

3JIEMEHTOB U
NPUPOAA XH-
MHYEeCKOH
CBSI3HM

MHUYECKUX IJIEMEHTOB (S-, P-, d-371eMeHTHI).
BanentHble 31eKTpoHbl. BaneHTHOCTh. DneKTpOHHAs
NpUpoAa XUMHYECKOW CBSI3U. ODJIEKTPOOTPHULIATEIIb-
HOCTb. Buibl XUMUYeCcKoi CBsi3U (KOBaJICHTHAs, MOH-
Has, METAJUTMYECKasi, BOJIOPOJHAS) U CIIOCOOBI €€ 00-
pa3oBaHMUsL.

Pemrenne 3a7a4 Ha HCIIOIB30BAHNE XUMHUYECKOM CHM-
BOJIMKM W HA3BAHUN COEJUHEHUN IO HOMEHKJIAType
MEXIYHAPOJAHOTO COK03a TEOPETHUECKOM M MPUKIIAJI-
HOM XHMHUHU W TPUBHAJIBHBIX HA3BAaHWUU ISl COCTaBIIE-
HUSl XUMAYECKUX (POPMYIT IBYXaTOMHBIX COSAMHEHHIA
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(oxcuaoB, cynb(UI0B, THAPUAOB U T.I1.) U IPYTHX OT-
JeJIbHBIX KJIACCOB HEOPraHMUYECKUX COEAMHEHUH.

IIpakTuyeckue 3aHATHSA:

1 YcraHOoBIEHHE CBSI3M MEXYy CTPOCHHEM aTOMOB XH-
MHYECKHUX 3JIEMEHTOB U NEPUOAUYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKHX DJIEMEHTOB M UX COCIWHCHHI B
COOTBETCTBUU C IOJ0KeHUeM llepuoauueckoii cucre-
MBI,

Tema 1.2
IHepuoauye-
CKHIi 3aKO0H U
Tadauna 1.
MenneneeBa

Conep:kanue y4eOHOIro MaTepuaJia:

1 Ilepuonuueckas cucTeMa XUMHUYECKHUX 3JIEMEHTOB
HA.N. MenneneeBa. PU3NYECKUH CMBICI, MHPOBO3-
3peHYECKOe U HaydyHOe 3HaueHue [lepuoanueckoro 3a-
kona .M. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX DJIEMEHTOB, O0pa3yeMbIX HMH
MPOCTBHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHU C TIO-
JIOKEHUEM XUMHUYECKOTo 3jieMeHTa B llepuognueckoii
cucteme. [Iporuosst .. MenneneeBa. OTKpbITHE HO-
BBIX XHMMYCCKUX DJIEMEHTOB. PeleHue 3amanuii Ha
XapakTepU3alni0 XUMUUYECKUX HJIEMEHTOB.

IIpakTuyeckue 3aHATHSA:

2 Meraumnyeckue/ HEMETAIINYECKHE CBOMCTBA, DJIEK-
TPOOTPULATEIBHOCTh XUMUYECKUX JJIEMEHTOB B COOT-
BETCTBUM C MX DJICKTPOHHBIM CTPOCHHUEM U TOJIOKEHHU-
€M B IEPUOJANYECKON CUCTEME XUMHUYECKHUX JIEMEHTOB
Menneneesa.

OK 01, OK 02

Pa3zgea 2 Xumu

YECKHUEC pCaKIuu

10/-

Tema 2.1
Tunbl XumMn-
YeCKHMX peak-
197071

Coaepixanue yueOHOro MaTepuaJa:

1 Knaccudpukamus v THUIBI XUMHYECKHX PEaKIUH ¢
ydyacTueM HeopraHudeckux BemiecTB. (CocraBiieHue
YPaBHEHUHN peaKIUil COeANHEHUS, PA3IOKEHHs, 3aMe-
ieHusi, 0OMeHa, B T.4. PEaKIUil TOPEHHS, OKUCIICHHS -
BOCCTaHOBJICHUSI.

VYpaBHeHHs] OKHCIeHUsi-BoccTaHOBiEeHUA. (CTerneHb
okucneHus. OKUCIUTENb U BOccTaHOBUTENb. CocTaB-
JIeHWe W YpaBHUBAHHWE OKUCIUTEIbHO-BOCCTAHOBHU-
TEJIbHBIX PEAKIHi METOJAOM JJIEKTpOHHOro OarnaHca.
OKHCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIIUU B TIPH-
poze, MPOU3BOJACTBEHHBIX MpOLECCaX M >KU3HEIes-
TEJIbHOCTU OPTaHU3MOB.

KonuuecTBeHHble OTHOLIEHHUS B XUMHUH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHbI B XUMHU M Pacy€Thl IO
YPaBHEHUSIM XUMUYECKUX peakuuid. Moiib Kak eauHu-
[1a KOJIMYecTBa BemecTsa. MonspHas macca. 3aKOHBI
COXpaHEHHUsl MacChl M PHEPruu. 3akoH ABoraapo. Mo-
nspHbIA 00bEM razoB. OTHOCHUTENbHAS MJIOTHOCTH T'a-
30B.

IIpakTHYeckHne 3aHATHSA:

3 Pacu€rbl Mo ypaBHEHUSIM XMMHUYECKUX pEAKLUN C
WCIIOIb30BaHUEM MAacChl, 00bEMa (HOpMaIbHBIE YCIIO-
BHs) T'a30B, KOJIMYECTBA BEIIECTBA.

OK 01
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Tema 2.2
DIeKTPOJIN-
THYeCcKas
JHCCOIMAIHS
M MOHHBIH
o0MeH

Conep:xanue y4eOHOro MaTepuaJia:

1 Teopus 3n€KTpPOIUTHUECKON AucconUanvu. MoHBI.
DNEKTPONUTHI, HERIEKTPOIUTHL. Peakium HOHHOTO
oOMmena. CocraBieHHe peakiuii HOHHOro oOMeHa ITy-
TEM COCTABJICHUS WX MOJIHBIX M COKPAIEHHBIX HOHHBIX
ypaBHeHUU. KHUCIOTHO-OCHOBHBIE peaKIUM. 3aqaHUs
Ha COCTABJICHUE NOHHBIX PEaKIUil.

IIpakTuyeckue 3aHATHS:

4 VccnenoBanue TUIOB (II0 COCTaBY U KOJUYECTBY UC-
XOAHBIX U 00pa3yroIIUX BELIECTB) U MPU3HAKOB XUMHU-
yeckux peakuuil. [IpoBenenne peakuuii HOHHOro 00-
MEHa, OIIPEIEIICHUE CPELIbl BOJHBIX PACTBOPOB.

KonTpoabHas padora 1:
«CTpoeHue BelecTBa 1 XUMUUECKUE PEAKITUN.

OK 01, OK 04

Pasznen 3 CTpoeHne M CBOMCTBA HCOPIraHNvYEeCKUX BCUIECTB

16/-

Tema 3.1
Knaccudmu-
Kalus, HO-
MEHKJIATypa
U CTPpOeHHe
HeopraHuye-
CKHX BellleCTB

Coaepixanue yueOHOro MaTepuaJa:

1 IIpenmer Heopranuueckoi xumuu. Kinaccuduxanms
HeopraHuyeckux BewiecTB. IIpocTeie U CllOXKHBIE Be-
miectBa. OCHOBHBIE KJIACChI CIOXKHBIX BEIIECTB (OKCH-
JIbl, TUJIPOKCH/IbI, KUCIIOTBI, COJIHM). B3aumocBs3p Heop-
FaHWYECKUX BEIECTB. ArperaTHble COCTOSIHMSI Belle-
ctBa. Kpucramimyeckue u amopgHsie BeniecTa. THIbl
KPUCTANIMYECKUX PEIIETOK (aTOMHas, MOJEKYJsIpHasi,
MOHHAsl, METaJNIN4ecKas). 3aBUCHMOCTb (PH3HMUECKUX
CBOWCTB BEIIECTBA OT TUIA KPUCTAIIMUECKOW peleT-
ku. [IprunHbl MHOrooOpasus BEIIECTB.

HomeHnknaTtypa HEOpraHMYeCKHX BEILECTB: Ha3BaHHE
BEIIECTBA MCXOJS U3 UX XUMHUYECKOH (HOPMYIIBI WM
COCTaBJIEHHE XUMHUYECKON (OpPMyIIbI UCXOs U3 Ha3Ba-
Hus BemiecTBa no mexayHapoanon (MIOITAK) umum
TPUBUAIBHON HOMEHKJIAType. MICTOUHNKY XUMUYECKON
nHpopmanuu (CpeacTB MaccoBod HMHpOpMaLNU, CETh
Wntepner u apyrue). [lonck uHpopmanuu mno Has3pa-
HUSIM, UIEHTU(PHUKATOpaM, CTPYKTYPHBIM (hOpMyJiaM.

IIpakTnyeckue 3aHATHA:

5 Knaccudukanus, HOMEHKJIATypa U XHMHYECKHE
(hopMyJIbl HEOPraHUUYECKUX BELIECTB PA3IIMYHBIX KJlac-
coB (yrapHsblil ra3, yriekuciblii ra3, aMMHaK, ramieHas
U3BECTb, HETAIllEHas U3BECTb, MUThEBAasl CoJa U JpY-
rux). Ompenenenue no QGopmylse NPUHAIEKHOCTH
BEIIECTBA K KJIACCY.

OK 01, OK 02

Tema 3.2
duzuko-
XHMHYECKHE
CBOJiCTBA He-
opraHmuye-
CKHX BeEIIECTB

Coaepixanue yueOHOro MaTepuaJa:

1 Meramnbl. O6mue pusndeckre 1 XUMUYECKHUEe CBOM-
crBa MeTayyioB. CriocoObl MoydeHus. 3HaueHUEe Me-
TaJVIOB U HEMETAJUIOB B MPUPOJIE U KUHEACSITEIbHO-
CTH 4Y€JIOBEKa U opranu3MoB. Koppo3us meTaiios: Bu-
Ibl KOPPO3HMH, CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO-
3HH.

OK 01, OK 02
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2 Hemeramipl. OO0ume (Qu3MUECKUE M XUMHUYECKHE
CBOMCTBA HEMETAJUIOB. TUIMYHBIE CBOMCTBA HEMETAJI-
noB V- VII rpynn. Knaccudukanus 1 HOMEHKIaTypa
coeuHeHUl HemeTtaioB. KpyroBopoTsl OHOr€HHBIX
3JIEMEHTOB B IIPUPOJIE.

3 XuMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpra-
HUYECKUX BEHIECTB (OKCHUJIOB, TMIPOKCUIOB, KHUCIIOT,
coJieid M Jp.) 3aKOHOMEPHOCTH B U3MEHCHHH CBOWCTB
MPOCTHIX BEIIECTB, BOAOPOJAHBIX COCTMHEHHM, BHICITUX
OKCHJOB UM THAPOKCHIOB. Pemenue mnpakTuko-
OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHUN HA CBOW-
CTBa, COCTaB, MOJlyueHHUE U Oe30MacHOe HCIOJIb30Ba-
HUE BOXHEHIIMX HEOPTraHWYECKHX BEIISCTB B OBITY U
MPAKTUYECKOU JeATEIbHOCTH YEI0BEKA.

IIpakTuyeckue 3aHATHS:

6 CocraBieHue ypaBHEHUH XHMHUYCCKUX DPEAKIHHA C
Y4aCTHEM MPOCTBIX U CIIOKHBIX HEOPTaHMYECKUX Be-
IIECTB: METAJJIOB U HEMETAJUIOB; OKCHUJIOB METAJIOB,
HEMETAIJIOB U aM(OTEPHBIX AJIEMEHTOB; HEOpraHU4e-
CKHX KHCIIOT, OCHOBaHUH M aM(pOTEPHBIX THIPOKCH-
JIOB; HEOPTaHMYECKUX COJIeH, XapaKTEPHU3YIOLIUX HX
CBONCTBA.

Tema 3.3
Hnentudmu-
Kalusi Heop-
TaHNYCEKHX
BelleCTB

Conep:xanue yueOHOro MaTepuaJia:

1 Pemrenue OKCIICPUMCHTAJIBHBIX 3aJad IO XUMHYC-
CKMM CBOWCTBaM METaJJIOB U HEMETaJUIOB, MO PacIio-
3HAaBAHUIO U IMOJTYYCHHIO COG[[I/IHeHI/Iﬁ METAJIJIOB U HE-
METaJIJIOB.

IIpakTH4yecKkue 3aHATHS:

7 Unentudukanuss HEOPraHWYECKUX BEIIECTB C HC-
MOJIb30BaHUEM HUX (DPU3MKO-XMMHUYECKHUX CBOMCTB, Xa-
PaKTEpPHBIX KA4YECTBEHHBIX peakiui. KadecTBeHHbIE
peakiuu Ha cyibdaT- KapOoHAT- U XJIOPUJI-aHHOHBI,
Ha KaTHOH aMMOHUS.

Konrtpoabnas padora 2:
«CBoiiCTBa HEOPraHUYECKUX BELIECTBY.

OK 01, OK 02,
OK 04

Pa3nes 4 CtpoeHue u CBOHCTBA OPraHNYeCKHX BelleCTB

24/12

Tema 4.1
Knaccudu-
Kalus, CTPo-
eHHe U HO-
MEHKJIaTypa
opraHmuye-
CKHMX BellecTB

Coaep:xanue yueOHOro MaTepuaJa:

1 IlosiBneHue W pasBUTHE OPraHUYECKOM XMUMHUHU Kak
Hayku. IIpeamer opranndeckoir xumuu. Mecto U 3Ha-
YEHUE OPTaHMYECKOM XMMHUHU B CHUCTEME €CTECTBEHHBIX
HayK.

XHWMHUYECKOE CTPOCHHE KAK MOPSIOK COCIUHEHHUS aTo-
MOB B MOJIEKYJIE COIJIACHO HX BaJEHTHOCTH. OCHOB-
HBIE TOJIOXKEHUS TEOPHH XHMHYECKOTO CTPOEHHUS Op-
ranndeckux coenuuenuit A.M. Byrtnepoa. Yraepon-
HBI CKEJET OPraHMYECKOW MOJIEKYJIBl. 3aBHCHUMOCTH
CBOMCTB BEILIECTB OT XUMHUUYECKOIO CTPOCHUS MOJIEKYJI.
N3omepust u uzomepsl. Ilonsarue o QpyHKIMOHANBHON
rpynne. Pagukan. [IpuHuunsl kinaccuukamuu opra-
HUYECKUX COEIMHEHUN. MexyHapoaHas HOMEHKJIA-

OK 01
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Typa U NPUHUUIIBI HOMEHKJIATYpPbl OPTaHMYECKUX CO-
equHeHui. [loHsTHE 00 a30TCOMEPKAMUX COCTUHECHH-
sIX, OMOJIOTMYECKH aKTHUBHBIX BEIIECTBaxX (YIJIEBOJAX,
XKupax, Oerkax U JIp.), BBICOKOMOJCKYJISIPHBIX COEIH-
HEeHUsIX (MOHOMEp, OJIUMEP, CTPYKTYPHOE 3BEHO).

CocraBieHU€e MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(hopMyJI OpraHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB,
KCIOJIb3ySl UX Ha3BaHUA MO CUCTEMATHYECKOM U TpH-
BHAJIbHOW HOMEHKJIAType (STWJIEH, alleTUJICH, TIIHIle-
puH, ¢eHoi, GopMalbIerua, YKCycHas KUCIOTa, TJIu-
uH). Pacuérel mpocreiimeit GopMynsl OpraHHYECKOn
MOJICKYJIBI, UICXOIS1 U3 AJIEMEHTHOTO cocTaBa (B%).

IIpakTyeckune 3aHATHA:

8 HoMeHknaTypa OpraHM4eCcKUX COEIUHEHUN OTIEib-
HBIX KJIACCOB (HACBIIICHHBIC, HEHACHILIEHHBIE U apo-
MaTHUYECKHE YTIIEBOAOPObI, CIUPTHI, (PEHOIBI, abJe-
THJIBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI H JIP.)

Tema 4.2
CaoiicTBa op-
raHMYEeCKHX
coeuHeHu

Conep:xanue yuyeOHOro MmaTepuaJa:

1 ®Pu3nKo-XMMHUYECKHE CBOMCTBA OPraHUYECKUX CO-
eIMHEHUH OTJENbHBIX KJIACCOB (OCOOCHHOCTH KJIACCHU-
(buKay 1 HOMEHKJIATYpbl BHYTPH Kj1acca; TOMOJIOIH-
yeckuil psa u obmwas gopmyna; usoMepus; pusuue-
CKHE CBOMCTBA; XMMMYECKHE CBOICTBa; cOCOOBI IO-
Jy4eHus):

-Tpe/ieNbHbIE YIIEBOAOPOAb! (AIKaHbl M LUKJIOAJIKa-
Hbl). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX HCTOY-
HUKOB TE€IUIa B IIPOMBIIUIEHHOCTH U OBITY.

2 CBoiicTBa NIPUPOJHBIX YIIIEBOJOPOIOB, HAX0XKIEHUE
B IIPUPOJIE€ U IPUMEHEHUE AJIKAHOB;

- HempenesbHble (AJKEHbI, AJIKUHBl U alKaJueHbl) U
apoMaTH4ecKHe yrieBoaoponabl. ['opeHue anertuieHa
KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHM JUIS
CBapKH M pe3KU METAJUIOB,;

-KHUCTIOPOCOIEpKAIINE COCTUHEHUS (CITUPTHI U PeHO-
JIbl, KapOOHOBBIE KUCIIOTHI U 3QUPHI, albAECTHABI U Ke-
TOHBI, JKUPBI, YIIeBosl). [IpakTuueckoe npuMeHeHue
STUJICHTJIMKOJIS, TIUIepuHa, eHoa.

3 Ilpumenenue ¢opmanbleryaa, aneTaabAeruia, yk-
CYCHOH KHMCIOTBI. Mbljla Kak COJIM BBICHIMX KapOOHO-
BBIX KHCIIOT. Moromue cBoMCTBa MbLIA!
-a30TCO/IepKAIUE COECTUHEHUsS] (aMUHBI U aMHUHOKHC-
J0Thl, Oenku). BbICOKOMONEKYISIpHbIE COEAMHEHUS
(cuHTEeTHYEeCKHE U OHMOJOrMYEeCKH-aKTHBHBIE). MOHO-
Mep, MOJIIMMED, CTPYKTypHOE 3BeHO. [lommmepusanus
JTUJIEHA KaK OCHOBHOE HAIpAaBJICHHE €r0 MCIOJIb30Ba-
Hus. ['eHeTHuecKas CBs3b MEX]y KJlaccaMH OpraHuye-
CKHMX COEIMHEHUII.

3azaHus Ha COCTaBJICHHME YPAaBHEHUN XMMHUYECKUX pe-
aKIMI C y4aCTUEM OPraHMYECKHX BEHIECTB HA OCHOBA-
HUU HUX COCTaBa M CTpoeHMs. PemieHue npakTUko-

OK 01, OK 02,
OK 04

14




OpPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHHUI HA CBOW-
CTBa OPraHUYECKUX COETMHEHUHN OTIEIbHBIX KJIACCOB.

IIpakTHyeckue 3aHATHA:

9 CBoiicTBa OPraHMYECKUX COCIUHEHUN OTACIIbHBIX
KJIacCOB (TpUBMAJIbHAS U MEXIyHapoJHas HOMEHKJIa-
Typa, XMUMHYECKHE CBOICTBa, CHOCOOBI MOJTYy4EHUs):
IpeiebHbIe (AIKaHbI M LIMKJIOAJIKaHbl), HENIPEIEIbHbIC
(anKeHsl, aJIKUHBI U aJIKaJIUCHbI) 1 apOMAaTUYECKUE yT-
JI€BOJIOPOBI, CIUPTHI U (peHOoIbI, KapOOHOBBIE KHCIIO-
Thl U 3GUPBI, ANbACTUIBl U KETOHbI, aMUHBl U AMHHO-
KHCJIOTBI, BBICOKOMOJIEKYJIIPHBIE COCTUHEHMUSL.

10 CocraBieHue cxeM peaknuii (B TOM 4YHCIIE IO
IIPEJIOKEHHBIM 1IEMIOYKaM IPEBpallleHuil), XapakTe-
PHU3YIOIUX XMMHUYECKHE CBOMCTBA OPraHUYECKUX CO-
€IMHEHUH OTIENbHBIX KIACCOB, CIIOCOOBI MX IOJyue-
HUS ¥ Ha3BaHME OPraHUYECKUX COEJAMHEHUH 110 TPUBH-
QIBHOW WM MEXIYHAapOJHOW CHCTEMAaTH4ECKOW HO-
MEHKJIaType.

11 [IpeBpaieHue opraHMYECKUX BELIECTB MpPU Harpe-
BaHuM. [lomyueHue 3TUIeHa U U3yYEHHUE €r0 CBOMCTB.
MonenpoBaHue MOJEKYJ U XMMHUYECKUX IpeBpalle-
HUI Ha IpuMepe 3TaHa, TUJICHA, alleTUIIeHa U Jp.

Tema 4.3
Hnentudmu-
Kallusi opra-
HHUYECKHX
BelllecTB, HX
3HAYEHHE U
NpUMEHeHHe
B OBLITOBOI M
NPOM3BOJI-
CTBEHHOH Je-
ATEJIbHOCTH
yeJIoBeKa

Conep:xanue yueOHOro MaTepuaJia:

1 buooprannyeckue coenuHeHus. llpumenenue wu
Ouosorudeckasl pojb yrieBoaoB. OKHUCIEHUE YTIIEBO-
JIOB.-UCTOYHUK SHEPTUU XKUBBIX OpraHuzMoB. O6iactu
MpUMEHEHHUsT aMHUHOKHCIOT. [IpeBpamienus OenkoB
MUY B opranu3Me. bronornyeckue ¢pyHKuum OEIKoOB
1 KUpoB. Posib OpraHMyuecKkoil XMMHH B PELLIEHUH IPO-
0J1eM IHIeBOi 0€30M1acHOCTH.

2 Ponp opraHuyeckoil XMMHUHU B pELIEHUU MpolieM
SHEPreTHYecKoi 0e30MacHOCTH, B Pa3BUTHUU MeEIULU-
HBbI, CO3/JaHUU HOBBIX MaT€pHaJIOB, HOBBIX HICTOYHUKOB
SHEpruu (aJbTEpPHATUBHBIE HWCTOYHUKU DHEPIHH).
OnacHOCTh BO3/IEHCTBUS Ha JKUBbIE OPraHU3MBbI Opra-
HUYECKUX BELECTB OTAEJIBHBIX KJIACCOB (YIIEBOAOPO-
IIbl, CHOUPTHI, (PEHOJBI, XJIOPOPraHUYECKUE MPOU3BOJI-
HBbIE, aJIBJETUBI U JIP.), CMBICII ITOKA3aTelIs MPEIeIbHO
JOMYCTUMON KOHIeHTpauuu. MineHTudukanus opra-
HUYECKUX COEJUHEHUH OT/AEIbHBIX KJIAcCOB (Ha IMpH-
Mepe anbJernoB, KpaxMaia, yKCyCHOM KHUCIIOTHI, Oe-
KOB M T.I.) C HCHOJb30BAaHHEM MX (U3UKO-
XUMHYECKUX CBOMCTB M XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. BO3HUKHOBEHNE aHAIUTUYECKOIO CUTHANa C
TOYKH 3PEHUS XMMHUYECKHX IPOIECCOB MpPH IMPOTEKa-
HUU KauyeCTBEHHOW pEaKlMM, MO3BOJSAIOUIEN WACHTHU-
(bunupoBaTh NpeI0KEHHbIE OPTaHUYECKUE BEIIECTBA.

OK 01, OK 02,
OK 04
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IIpakTHYecKkHe 3aHATHSA:

12 WUnenTtudukanuss OpraHMYECKHUX COCIMHEHHH OT-
JeNbHBIX KiaccoB. [leHaTypamus Oenka mpu Harpena-
HUH, IIBETHBIC PEAKIIUN OCIIKOB.

Konrtpoabnas padora 3:
«CTpyKTypa U CBOICTBAa OPraHUYECKUX BEIIECTB.

Paznen 5 Kunernyeckue M TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH
NMPOTEKAHUS] XUMHYECKUX PeaKkuuid

Tema 5.1
CkopocTb
XHMHUYECKHX
peakumi.
Xumuyeckoe
paBHOBecHe

Coaepixanue yueOHOro MaTepuaJa:

1 CkopocTb peakuuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX
(akTOpOB: MPUPOABI PEArHPYIONINX BEIIECTB, KOHIICH-
Tpalys pearupyrolx BELIECTB, TEMIEPATYPHI U ILIO-
1Ay PEeaKIMOHHOM moBepxHOCTH. TeroBbie 3ddek-
Thl XMMHMYECKHUX peakuui. DK30- U SHIOTEPMHUUYECKUE
PEAKIIMH.

OOpartuMocTh peakiuii. XUMHYECKOe paBHOBECHE HU
€ro CMeIleHHe TO0J] JeHCTBUEM Pa3IMYHBIX (aKTOPOB
(KOHLIEHTpalMsl PEeareHTOB WIN MPOIYKTOB pEaKIHH,
JaBJICHUE, TeMIlepaTypa) JUIsl CO3/1aHusl ONTUMAJIbHBIX
YCIIOBUHM IPOTEKaHUsI XUMHYECKHUX Ipoueccos. [Ipun-
nurn Jle-Illatense. Pemenne npakTuKko-OpueHTUPOBaH-
HBIX 3aJlaHMi Ha aHalu3 (aKTOPOB, BIUAIOIIMX HA W3-
MEHEHHUE CKOPOCTH XMMHUYECKOW peaklMu, B T.4. C IO0-
3ULUH 3KOJOTMUYECKH I1eJIeCO00pa3HOro MOBEACHUS B
OBITY ¥ TPYJOBOH NESTETBHOCTH B LIEISIX COXPAHECHUS
CBOETO 3/10POBbsI U OKPY KarOIIEeH MPUPOIAHON CPEbl.
PemeHne npakTUKO-OPMEHTHPOBAHHBIX 3aJaHUM Ha
npuMeHeHue npunuumna Jle-Ilarense.

IIpakTHYecKHe 3aHATHSA:

13 HaxoxxaeHrne HampaBJICHHUS] CMEIICHUS PAaBHOBECHUS
XUMHYECKON Peakiuu U aHaian3 (pakToOpOB, BIHSIOMIMX
Ha W3MEHEHUE CKOPOCTM XUMHUYECKON pEAKUUH U
CMEILIEHUE XUMUYECKOTO PAaBHOBECHS.

OK 01, OK 02

Pa3znea 6 PactB

opbI

4/-

Tema 6.1
PacrBopbI

Coaep:xanue yueOHOro MaTepuaJa:

1 PactBopeHne kak (PU3MKO-XMMHUYECKHUI Ipoliecc.
PactBopbsl. CriocoObl MPUTOTOBIIEHUS! pacTBOPOB. Pac-
TBOPUMOCTb. MaccoBasi J10JI1 PacCTBOPEHHOI'O Belle-
ctBa. CMBbICI TIOKa3aTeNsl MpPeNeibHO JOIYCTUMOM
KOHIIEHTPALlUX M €r0 UCIIOJIb30BaHUS B OLICHKE 3KOJIO-
TMYECKON OE30MaCHOCTH.

[IpaBuia 3KOJIOTUYECKHU 11€71€CO00Pa3HOro MOBEIEHUS
B OBITY U TPYAOBOH AEATENBHOCTU B LENSAX COXpaHe-
HHUSI CBOEro 3J0pPOBbSi M OKPYKAIOIIEH TPUPOTHOU
CpelIbl; OMaCHOCTh BO3/ACMCTBUSI Ha )KUBBIE OPTaHU3MBbI
OIIPEJIETICHHBIX BELIECTB.

Pemennie npakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 3a-
JaHUN{ Ha pacTBOPbI, UCIOJb3yeMble B OBITOBOM MU
MTPOU3BOJICTBEHHOM JEATEIBHOCTH YEIOBEKA.

OK 010K 02,
OK 07
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Tema 6.2
Hccaenosa-
HHE CBOHCTB

Conep:xanue y4eOHOro MaTepuaJia:
1 Pemenue 3amad Ha TPHUTOTOBJICHUE PACTBOPOB (C
[IPaKTUKO-OPUEHTHPOBAHHBIMHU BOIIPOCAMU).

PacTBOpOB

IIpakTuyeckue 3aHATHS:

OK 01, OK 02,
OK 04

14 IlpuroroBieHue pacTBOPOB 3aJaHHON (MaccoOBOH, 2
%-0l1) KOHLIEHTPALMX U OIpENIeIEHUuE CPelbl BOAHBIX
pacTBOpOB.
IIpodeccnonanbHO-OPMEHTHPOBAHHOE co/epkaHue (coaep:KaHHe
MPUKJIATHOTO MOYJIf)
Pa3nesn 7 Xumusi B ObITY U IPOU3BOJACTBEHHOM AeATEJbLHOCTH YeJI0- 6/6
BeKa
Tema 7.1 Conep:kanue y4yeOHOIro MaTepuaJia: OK 01, OK 02,
Xumus B 0b1- | 1 Hoseiliine QOCTHXKEHUSI XUMUYECKOW HAayKU U XH- 2 OK 04, OK 07
TY U NPOM3- MHUYECKOM TexHonoruu. Ponb xumum B oOecrnieueHUH
BO/JCTBEHHOH | DKOJIOTMUECKOH, HSHEPreTHYEeCKOW M THIINEBOH 0e3-
AeATeJJbHOCTH | OIIACHOCTH, pa3BUTUM MenuuuHbl. [IpaBuna noucka u
yeJioBeKa aHaJIM3a XUMHUYECKON MH(OpPMALIUK U3 pa3InYHbIX UC-
TOYHUKOB (HayyHass M ydeOHO-Hay4Has JHMTeparypa,
cpeacTBa MaccoBor MH(pOpMaIuu, ceTb IHTepHET).
IIpakTHYecKkHe 3aHATHSA:
15 Ilouck u aHanM3 KEHWCOB O MPUMEHEHUU XUMHYe- 2
CKHX BEILECTB U TEXHOJIOTUH ¢ yuéToMm Oynyiuel mpo-
(beccuoHaTbHON JESTENbHOCTH 10 TEMaM: MaTepHalbl
JUIS 3JIEKTPOHUKH, HaHOMAaTepuabl, TEKCTUIbHBIE BO-
JIOKHA, UCTOYHUKH DHEPIMM, OPraHUYECKHE U MHUHE-
panbHBIe yIOOpEeHUs, JEKapCTBEHHBIE BEUIECTBA, ObI-
TOBasi XUMUH.
16 3ammuTa: npeAcTaBieHUE pE3yIbTATOB pPELICHUS 2
KelicoB B (hopMe MUHU-/IOKJIaJia C TIPe3eHTalueH.
Koncyapranum: -
[IpomexyTOoUHAs aTTEeCTALMSA: 2
Bcero: 72/6
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3 YCJOBUS PEAJIM3ALIMM OBLIEOBPA3OBATEJILHOM
JTUCTUTILITAHBI

3.1 MaTtepuajibHO-TeXHHYeCKOe o0ecneyeHue
Jlns peanuzanyvu AUCLHUILIMHBI IPEAYCMOTPEHBI CIEAYIOINE CIIEUaIbHbIE T10-
MELIEHUS, OCHAILIEHHbIE 000PYJOBAaHUEM U TEXHUYECKUMU CPEJICTBAMU O0yUEHHUS:

3.1.1 Kaouner «EctecTtBeHHBIX qucuumianm» 402 YK Nel:

KoMruiekt criennann3upoBaHHON yueOHOW MeOenu (CTOJBI U CTYJIbs - pabouune
MecTa 0OYJarolUXCs W TperoaaBareis), JoCKa ayJauTopHas, JOCKa BPaIlaroIascs,
IIPOCKTOP, KPaH JIJIs IPOCKTOpa, TIEPCOHATBHBIA KOMITBIOTED.

Beixom B HMHTEpHET W JOCTYII B  DJIGKTPOHHYIO HH(POPMAIIMOHHO-
o0pa3oBaTeIbHYyI0 Cpely OpraHU3aIlnH.

[Tporpammuoe obecnieuenue: omepanuonnas cucrema Windows 10 Education,
Google Chrome, Foxit PDF Reader, PDF24. Kaspersky Endpoint Security,
FastStone, VLC, 7zip.

3.1.2 Kabunet camocrositeibHoi padoTsl 201 YK Nel:

Kommiekt cnennanu3upoBaHHON yueOHOM MeOenu (CTOJbI U CTYJIbd - pabouue
MecTa 00yJarouuxcsl U MpenoiaBarelis), J0cKa ayJJuTOpHas, EPCOHAIbHBIE KOMIIb-
FOTEPHI.

BBIXOI[ B I/IHTepHeT u AOCTYIL B QJICKTPOHHYIO I/IH(bOpMaLII/IOHHO-
O6p330BaTeJILHy10 cpeay oprannu3anuvu, B TOM 4HCIIC C pa6quX MECT 06yqa}01unxc;1.

IIporpammuoe obecneuenue: ALT Linux, Google Chrome, Foxit, PDF Reader,
PDF24, FastStone, VLC, 7zip, Kaspersky Endpoint Security, MoiOd¢uc, Android
Studio, AnyLogic Education, Arduino IDE, Beekeeper Studio, DjVU Reader,
DosBox, Eclipse, GNS3 (Graphical Network Simulator), GPSS World Core (Cry-
nenueckas Bepcusi), GPSS Studio, InkScape, IntellijIDEA, OpenJDK, Krita, LISP,
MicroSIP, MongoDB Compass, Mozilla Firefox, Multisim, MySQL Server, MySQL
Workbench, Node.js, Notepad++, PascalABC, Postman, PostgreSQL, PuTTY, Py-
Charm Community, QT, Designer, Ramus, Scilab, SMathStudio, Microsoft, SSMS,
Sublime Text, SWI-Prolog, Teams, VirtualBox, Visual Studio, Visual Studio Code,
WampServer, WinDjView, WireShark, NanoCAD +, XAMPP, 1C:Ilpennpusrue,
Kommnac 3D, FileZilla, Matrixcam VMS, Unity, Unreal Engine, Blender, Koucyiis-
TaHTt.

3.2 Y4eOHO-MeTOAMYeCKOe 0OecnedeHne

JIyist peanu3anuu JUCIUTUIMHBI OMOIMOTEYHBIN (HOH 00pa30BaTEIHLHOM OpPraHu-
3aIi¥ UMEET MeYaTHbIC W/WIH JIEKTPOHHBIE 00pa3oBaTebHbIE M HHPOPMAIIMOHHBIC
peCypChl, pEKOMEH TyeMbIC ISl UCTIOJIb30BaHU B 00pa30BaTeIbHOM IIPOIIecce:

3.2.1 OcHOBHbBIEe IEYATHbIE U/WIH 3JIEKTPOHHbIE U3TAHUS
1. Pynsutuc, I'. E. Xumus: 6a30BbIi ypOBEHb : YUYEOHHK N1 00pa30BaTeIbHbIX
OpraHu3alliii, peaqu3yrIuX oOpa3oBaTebHbIE POrpaMMbl CpeaHero mnpodeccuo-
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HajpHOTO OoOpaszoBanus / I'. E. Pym3utuc, ®@. I'. ®enpaman. — Mocksa : [Ipocsere-
Hue, 2024. — 336 ¢. — ISBN 978-5-09-111351-8. — TekcT : 25IeKTpOHHBI# // DIek-
TPOHHBIN pecypc 1HPpoBoil obpazoBarensHOU cpenbl CIIO PROFo6pasoBanue :
[caiiT]. — URL.: https://profspo.ru/books/139416. — Pexxum jgocTyma: Jisl aBTOpPH-
3UP. MOJIb30BATENEH.

2. N'abpuensu, O. C. Xumus: 10 knacc: 6a30BbIil ypoBens : yaeOnuk / O. C. Ia-
opuensH, U. I'. Octpoymos, C. A. CnaakoB. — 6-e u3a. — Mocksa : [Ipocsermienue,
2024. — 128 c. — ISBN 978-5-09-112176-6. — TekcT : 37eKTpOHHbIN // DNEKTPOH-
HBI pecypc 1udpoBoit oopazoBatenbHoi cpeapl CIIO PROFoOpa3oBanue : [caiT].
— URL.: https://profspo.ru/books/132478. — Pesxum mocTyIma: ik aBTOPH3HUP. MOJIb-
30BaTelIei.

3. I'abpuensn, O. C. Xumus: 11 knacc: 6a30BbIit ypoBens : yueOnuk / O. C. I'a-
opuensiH. — 9-e u3n. — Mocksa : [IpocBemenue, 2022. — 226 ¢. — ISBN 978-5-
09-101658-1. — TekcT : 3MeKTPOHHBIN // IACKTPOHHBIA pecypc IudpoBoi 0Opa3o-
BarenbHOM  cpeaslt CIIO  PROFoOpazoBanme @ [caiit]. —  URL:
https://profspo.ru/books/132376. — Pexxum noctyma: s aBTOPU3UP. MOJIB30BaTE-
nei.

3.2.2 /lonoJiHUTEIbHbIE U3IAHUA:

1. Pynsutuc, I'. E. Xumus. 10 knacc: 6a30Bbiii ypoBeHb: yueOHuk / I'. E. Pyn-
sutuc, ®O. I'. ®enpaman. — 10-e uzn. — Mocksa: [Ipocsemenue, 2023. — 224 ¢. —
ISBN 978-5-09-108896-0. — Tekct: 21eKTpOHHBIN // DIEKTPpOHHBIN pecypc 1udpo-
Boii oOpaszoBarensHol cpenbl CIIO PROFo6paszoBanume: [caiit]. — URL:
https://profspo.ru/books/132372. — PexxuM nocTyma: i aBTOPU3UP. IMOJb30BaTE-
nein.

2. Xumus: 10 kmacc: 6a30BbIil ypoBeHs : yueOHuk / B. B. Epemun, H. E. Ky3b-
meHko, B. . Tepenun [u nap.] ; mon pemaknuerr B. B. Jlyauna. — 10-¢ u3g. —
Mockga: Ilpocsemenne, 2023. — 208 ¢. — ISBN 978-5-09-110489-9. — Tekcr:
ANIEKTPOHHBIN // DNEeKTpOHHBIM pecypc 1udpoBor obpazoBarenbHor cpeasl CITO
PROFobGpa3opanue: [caiit]. — URL: https://profspo.ru/books/132369. — Pexum no-
CTyMa: Il aBTOPHU3UP. MTOIH30BaTEIICH.

3. Ily3akos, C. A. Xumus. 10 kmacc: yriayOn€Husnii ypoBeHb: yueoHuk / C. A.
Ily3zakos, H. B. Mamnuna, B. A. TlonkoB. — 5-¢ u3zn. — Mocksa: [Ipocsernienue,
2023. — 320 c. — ISBN 978-5-09-110491-2. — TekcT: 37eKTpOHHBIH // DIEKTPOH-
HBI pecypc nudposoit oopazosatenpHoi cpeasl CIIO PROFo6pazoBanue: [caitT].
— URL: https://profspo.ru/books/132371. — Pexxum poctyna: 1jisi aBTOPU3HP. TTOJTb-
30BaTelIei.

4. Xumust: 10 xnacc: yrinyOn€Hnasiii ypoess : yueOnuk / B. B. Epemun, H. E.
Kyswsmenko, B. U. Tepenun [u ap.] ; mon penakmueit B. B. Jlynuna. — 10-e uzn. —
Mocksa: Ilpocsemenue, 2023. — 448 c. — ISBN 978-5-09-107226-6. — Tekcr:
ANIEKTPOHHBIN // DIEeKTpOHHBIM pecypc 1udpoBoii obpazoBarenbHol cpenasl CITIO
PROFoGpa3oBanue: [caiit]. — URL: https://profspo.ru/books/132373. — Pexum 1o-
CTyMa: Il aBTOPHU3UP. ITOIh30BaTEIICH.
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https://profspo.ru/books/132369
https://profspo.ru/books/132371

5. Xumus: 10 knacc: yriyOon€HHbli ypoBeHs : yueonuk / B. B. Epemun, H. E.
Kysbmenko, B. . Tepenun [u ap.] ; non penakuueit B. B. Jlynuna. — 11-e uzn. —
Mockaa: IIpocBemenue, 2024. — 448 c. — ISBN 978-5-09-112282-4. — Tekcr:
AICKTPOHHEIN // DIEKTpOHHBIM pecypc ImdpoBori oOpazoBarenbHOl cpeasl CITIO
PROFo6pazoBanue: [caiit]. — URL.: https://profspo.ru/books/143900. — Pexum mo-
CTyMa: JIJIsl aBTOPHU3UD. MOTH30BaTEIICH.
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIHIEOBPA3OBATEJBHOU JUCIHHUIIJINHBI

KonTponb 1 olieHKa pe3ynbTaToB OCBOCHHS 00111e00pa30BaTeIbHON TUCITUILIN-
HBI PaCKpBIBAIOTCS Yepe3 MUCIUILUIMHAPHBIC Pe3yJIbTaThl, HallpaBiICHHbIE Ha (HOpMHU-
poBaHME OOIIMX KOMIIETEHLMH MO pa3/ieiaM M TeMaM COJACpKaHHs y4eOHOTro maTe-
puana.

Ko n manme-
HOBaHUe (op-
MUPYEMBIX
KOMITCTCHITIH

Paznen/Tema Tur olleHOYHBIX MEPONIPUATHI

Pazngen 1 OcHOBBI CTPOEHUA Bellle-
CTBA.

OK 01 P.1, Tema 1.1 Crpoenne | 1. Tect «CTpoeHHE aTOMOB XMMHYECKHMX 3JIEMEHTOB U
aTOMOB XMMHUYECKHX IpUPOJa XUMUUYECKON CBSI3U.

2JIEMEHTOB U NIpUpOAA 2. 3ajauyu Ha COCTaBJI€HHE XHMHYECKHUX (HOpMyJ JBYX-
XUMHYECKOH CBS3HU. ATOMHBIX COEAMHEHHUH (OKCHUJIOB, CYJIb(UI0B, THIPUIOB U
T.IL).

3. 3amaHus Ha UCTIOIB30BAaHUE XUMHUECKOW CUMBOJIMKH H
Ha3BaHUIl COeIMHEHMI 110 HOMEHKJIATYPe MEXIyHapOHO-
ro COK3a TEOPETUYECKON U NMPUKIAJHON XUMUU U TPUBH-
QJIbHBIX Ha3BaHUI U COCTABJIECHUS XUMHUECKUX (POPMYII
JIBYXaTOMHBIX COEIMHEHHUH (OKCHAOB, CYIb(HUI0B, TUIPHU-
JIOB U T.I.) U JPYI'MX HEOPraHMYECKHX COEIUHEHUH OT-
JIEJIbHBIX KJIACCOB.

OK 01, P.1, Tema 1.2 Ilepuo- 1. Tect «MeTtajuinueckue / HEMETAIINYECKHE CBOMCTBA,
OK 02 JUYECKHUM 3aKOH U Tab- | JIEKTPOOTPHULIATEILHOCTh U CPOJCTBO K AJIEKTPOHY XUMH-
muua JI.1. MenneneeBa. | 4eCKMX 3JIEMEHTOB B COOTBETCTBHE C HX 3JIEKTPOHHBIM
CTPOCHHEM M TIOJIOKEHHUEM B TMEPUOIUYECKON CHUCTEME
XUMHYECKUX deMeHToB J[.J. MeHnaeneeBay.

2. [IpakTrueckue 3a7aHusl HA YCTAHOBJICHHUE CBI3U MEXKIY
CTPOCHHUEM aTOMOB XMMHYECKUX AJIEMEHTOB U MEpUOANYE-
CKUM U3MEHEHHEM CBOMCTB XMMHUUYECKHX DJICMEHTOB M HX
COEIMHEHUI B COOTBETCTBUM C ToJyioxkeHueM llepunoanue-
CKOH cHucTeMe.

3. IlpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUYECKHE 3aJaHUS
Ha XapaKTepPHU3aIHNI0 XUMUYECKUX DJIEMEHTOB: «MeTramim-
YecKue / HEMETANIMYeCKHe CBOICTBa, JIIEKTPOOTPHIIA-
TEJIBLHOCTh M CPOJICTBO K AJIEKTPOHY XHMHUYECKUX DJIEMEH-
TOB B COOTBETCTBUE C UX AJIIEKTPOHHBIM CTPOCHHEM U IIO-
JIO)KCHUEM B TIEPHOJUYECKON CHCTEME XHUMHYECKUX dJe-
meHToB JI.1. MenaeneeBay.

Pasnen 2 XuMuuyeckne peakumu. KonTtpouabsnas padora 1
«CTpoeHue BelecTBa U XUMHUECKUE PEAKIII.

OK 01 P.2, Tema 2.1 Tumnsl 1. 3amaun Ha cocTaBiIeHUE ypaBHEHUS PEAKIIUA:
XAMHAYECKHUX PEaKIUi. | -COCTUHEHUs, 3aMEIECHHS, Pa3JIOKEHHSI, 0OMEHa;
-OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUl € HCIOJb-
30BaHMEM METO/Ia 3JIEKTPOHHOTO OasaHca.
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2. 3amaum Ha pacuéT MacChl BeUIeCTBa WM 00BEMA ra3oB
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE U 00BEMY
OJIHOTO M3 YYaCTBYIOUIMX B PEaKIMHM BEIIECTB; PacUEThI
Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOJAYKTOB peak-
MU, €CJIU OJTHO U3 BELIECTB UMEET IPUMECH.

OK 01, P.2, Tema 2.2 DnekTpo-
OK 04 JINTUYECKAsl TUCCOIHa-
[IMs] 1 HOHHBII 0OOMEH.

1. 3ajmaHusa Ha COCTaBIIEHHUE MOJIEKYJSPHBIX U HOHHBIX
peaKkuuii ¢ y4acTHEM KHUCIIOT, OCHOBaHUW U COJIEM, yCTa-
HOBJICHHE U3MEHEHUS KUCIOTHOCTU CPEJIBL.

2. TUnbl XUMHYECKUX PEAKIIUH.

Pa3nea 3 Ctpoenue u cBOiiCTBa He-
OPraHNYecKuX BellecTB.

KonTpoJsbnas padora 2
«CBolicTBa HEOPraHUYECKHUX BEILECTBY.

OK 01, P.3, Tema 3.1 Kitaccu-
OK 02 (buKkamus, HOMCHKJIATY-
pa u CTpoeHue Heopra-
HUYECKUX BEIECTB

1. Tect «HomeHKi1aTypa 1 Ha3BaHUE HEOPTaHUYECKUX Be-
IIECTB MCXOJs U3 XUMHUYECKOW (POpPMyJIbl WM COCTaBlie-
HUE XUMHYECKON (POPMYIIBI UCXOS U3 Ha3BaHUS 10 MEX-
JTYHapOJHOM MM TPUBUAIBHON HOMEHKIIATypey.

2. 3ajmaun Ha pacdy€T MacCOBOM J0JIM (MAaCChl) XUMHUUYECKO-
r'O AJIEMEHTA (COeAMHEHHUS) B MOJIEKYJIe (CMECH).

3. [IpakTrueckue 3a1aHus O KJIACCH(HUKAIIMHA, HOMEHKJIa-
Type U XUMUYECKUM (OpMyJiaM HEOpraHMYECKHUX BEIECTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTuyeckue 3aJaHusl Ha ONpPEIEICHUE XUMHUYECKON
AKTUBHOCTH BEIIECTB B 3aBHCHMOCTH BHJa XUMHUYECKOU
CBSI3M U TUIA KPUCTAJUIMYECKOMN PEIIETKHU.

OK 01, P.3, Tema 3.2 ®usuko-
OK 02 XMMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX Be-
ILIECTB

1. Tect «OcobOeHHOCTH XHMHUYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHHH, aM(POTEPHBIX TUAPOKCHUIOB U COJICH.
2. 3ajaHus Ha COCTAaBJICHWE YPaBHEHUN XUMHUYECKHX pe-
aKUUN C y4aCTHEM IPOCTHIX U CIOXHBIX HEOPTraHMYEeCKHX
BEILIECTB: OKCHJ/IOB METAJUIOB, HEMETAJIIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUYECKUX KUCIIOT, OCHOBaHUU U aM]o-
TEPHBIX THIPOKCHJIOB, HEOPTAHWMUECKUX COJICH, XapaKTe-
PU3YIOLINX UX CBOHCTBA M CIIOCOOBI MOTYYESHHUS.

3. [lpakTuKO-OpPUEHTUPOBAHHBIE TEOPETUUECKHUE 3aTaHUs
Ha CBOMCTBA U MOTyUYe€HUE HEOPTaHUYECKUX BEIIECTB.

OK 01, P.3, Tema 3.3 Ungentu-
OK 02, (dbukamus HeopraHuye-
OK 04 CKHUX BEIIIECTB.

1. [IpakTHKO-OPUEHTUPOBAHHBIE 3aJaHUS IO COCTABJICHUIO
XUMHUYECKUX PEaKIUil C yyacTHeM HEOpraHMYeCKHX Be-
IIECTB, MUCIOJIB3YEMbIX I UX UACHTH(PHUKAINH.

2. UnenTudukaiys HEOPraHn4eCKuX BEIECTB.

Pa3nen 4 Ctpoenue u cBoiicTBa op-
TaHUYeCKUX BelleCTB.

KonTposbnas padora 3
«CTpyKTypa U CBOMCTBA OPraHUYECKUX BELIECTBY.

OK 01 P.4, Tema 4.1 Knaccu-
¢bukanys, CTpoeHue u
HOMEHKJIaTypa OpraHu-
YECKHUX BEIIECTB.

1. 3aganusa Ha cocTaBlieHUE Ha3BaHUM OPraHUYECKUX CO-
€AMHEHUN N0 TPUBHAIBHOW WIIM MEXIYHApOJHOW CHUCTE-
MaTHU4YE€CKOW HOMEHKIIATYPE.

2. 3ajgaHus Ha COCTAaBJIEHHE ITOJIHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hOPMYJT OPraHUYECKUX BEILECTB OTAEIbHBIX
KJIACCOB.

3. 3ajaum Ha ompeneneHue mnpocTeiiei popmynbl opra-
HUYECKOM MOJIEKYJbI, UCXOASl W3 3JIEMEHTHOTO COCTaBa

(8%).
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OK 01,
OK 02
OK 04

P.4, Tema 4.2 ColicTBa
OpraHNUYEeCKHUX COETUHE-
HUM.

1. 3amaHus Ha COCTAaBIIEHWE YPAaBHEHUN XUMHYECKHX pe-
aKIWU C y4aCTHEM OPraHMYECKHX BEILECTB HA OCHOBAaHUU
HX COCTaBa U CTPOEHUS.

2. 3ajaHusl Ha COCTaBJICHUE YPAaBHEHUN XUMHUYECKUX pe-
aKIWM, WIIIOCTPUPYIOIIMX XUMUYECKHE CBOMCTBA C Yyué-
TOM MEXAHHM3MOB IIPOTEKAaHUs JNaHHBIX PEAKLIUHA U FE€HETH-
YECKOM CBS3U OPIaHUYECKUX BEILLECTB Pa3HbBIX KJIACCOB.

3. Pac4€rHble 3a1a4u 110 yPaBHEHUSAM PEAKIUHI C y4aCTUEM
OpPraHMYECKUX BEILECTB.

4. TlpeBpalueHusi OpraHM4eCKMX BELICCTB IIPU HarpeBa-
HUU.

OK 01,
OK 02,
OK 04

P.4, Tema 4.3 UnenTu-
(uKaIys OpraHnYecKux
BEIIIECTB, UX 3HAYCHHUE U
MPUMEHEHHE B OBITOBOMA
Y TIPOU3BOJICTBEHHON

JACATCIIBHOCTH YCJIOBCKA.

1. ITpakTMKO-OPUEHTHPOBAHHBIC 33JIaHUS 10 COCTABJICHUIO
XUMUYECKUX PpEAKIUH ¢ y4aCTHEM OpPraHMYeCKUX Be-
IIECTB, B T.4. UCIOJb3YEMbIX JJIsi MX HICHTU(PHUKAIUA B
OBITY U IPOMBIIIIJICHHOCTH.

2. Unentudukanus OpraHUYECKHX COSAUHEHUN OTICIb-
HBIX KJI4CCOB.

Pa3znen S Kunernueckue u Tepmo-
AUHAMMYECKHE 3AKOHOMEPHOCTH
NPOTEKAHUS] XHMHYECKUX PeaKIuid.

OK 01,
OK 02

P.5, Tema 5.1 CxopocThb
XUMHYECKUX PEAKIUH.
XUMUYEeCcKoe paBHOBE-
cHe.

1. IIpakTUKO-OPHEHTUPOBAHHbIE TEOPETUUYECKUE 3aJaHUS
Ha aHayu3 (aKTOPOB, BIUSIOMIUX HA U3MEHEHHE CKOPOCTH
XUMUYECKON PEAKLIUU.

2. IIpakTHKO-OPHEHTUPOBAHHBIC 33JaHUsI HA MPUMEHEHHE
npunuuna Jle-IllaTtense s HaXOXXKAEHUS HaIpaBICHUSA
CMELICHUSI PAaBHOBECHsI XMMHYECKOM PEAKLIMU U aHAIN3
(akTOpOB, BIUSIOMIUX HA CMELEHHE XUMHUYECKOTO PaBHO-
BECHSL.

Pa3nes 6 PacTBopbl.

OK 01, |P.6,Tema 6.1 [Tonsatue | 1. [IpaBuia 3KOJOrHUECKH L1€I€CO0OPA3HOTO MOBEACHUS B
OK 02, | o pacrBOpax. OBITY U TPYJIOBOM JIEATENHHOCTH B LIEISIX COXPAHEHUSI CBO-
OK 07 €ro 3J0pOBbSl U OKPYXKAarOUIeW NMPUPOJHON Cpenbl; orac-
HOCTb BO3JICHCTBUS Ha UBbIE OPraHU3MBbl ONPEEIIEHHBIX
BEIIECTB.
2. TlpakTHKO-OpUEHTHPOBAHHBIE DPACUETHBIE 3aJaHUS Ha
JUCIIEPCHBIE CUCTEMBI, HCIOIb3yeMble B OBITOBON U MpO-
U3BOJICTBEHHOMU JESITEIILHOCTH YEJIOBEKA.
OK 01, |P.6, Tema 6.2 Uccneno- | 1. Pemenue 3aga4 Ha IpUTrOTOBJIEHHE PACTBOPOB 3a/1aHHOM
OK 02, | BaHue CBOMCTB pacTBO- | (MaccoBOM, %-0OH) KOHIEHTpALUU U ONpEAETICHUE CPEJibl
OK 04 pOB. BOJHBIX PaCTBOPOB.

HpO(I)CCCHOHaﬂbHO-OpI/IeHTI/IpOBaHHOC coaepkanue (cozlep)lca}me NMPUKRJIIAAHOTO MO}IyJ’Iﬂ).

Pa3znen 7 Xumus B ObITY U IPOM3-
BOJCTBEHHOH JeATEeJILHOCTH Y€JI0-

1. 3amura keiica (¢ yuérom Oyayrieit mpodeccnoHambHOMI
NeSITEIbHOCTH).

BeKa.
OK 01, |P.7,Tema7.1 Xumus B | 1. Keiic (c yuérom Oynymuieil mpodeccuoHanbHOM esTelNb-
OK 02, OBITY U IPOU3BOJCTBEH- | HOCTH).
OK 04, HOH JIeITeNbHOCTH Ye- Bo3MoxHBIE TEMBI KEHCOB:
OK 07 JIOBEKA. - [loTennenne KiIMMaTa ¥ BHICBOOOXKIECHHE Ta30BbIX T'H/I-

paToB CO J1HA OKCaHa,
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- Byaymue matepuainsl a1 aBua-, MallliHO- U MPHOOPO-
CTPOEHHS,

- HoBple MaTepuansl [1st COTHEUHBIX OaTapei;

- JlekapcTBa Ha OCHOBE PACTUTEIBHBIX NIPENIAPATOB.
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