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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN TPOTPAMMBI
OBIIIEOBPA3OBATEJLHOM JTUCIHUILIMHBI «XUMMUSI»

1.1. MecTo AUCHUIUIMHBI B CTPYKTYpe OCHOBHOH mpodeccMoHAIBLHOI 00pa3oBaTebHOM
NMpOrpamMMmbl

OOmeobOpa3oBarenbHas TUCHMIUIMHA «XUMHS» HU3ydaeTcs Ha 0a30BOM ypOBHE B
001eo0pa3oBaTeIbHOM LUKJIE Y4eOHOro IUIaHa OCHOBHOW NPOQEeCcCCHOHATIBHON 00pa3zoBaTeIbHOM
nporpaMmsl 49.02.01.

TpynoeMKoCTh AUCHMILTUHBI « XUMUS» Ha 0a30BOM ypOBHE COCTaBIIsIeT 72 yaca, U3 KOTOpbIX 64
yaca — 0a30BbId MOIyJb (6 pa3aenoB) U 8 yacoB — MPUKIAIHON MOyJsb (1 paszmen), BKIHOYAIOIIUN
MIPAKTUKO-OPUEHTHPOBAHHOE COAEPKAHNE KOHKPETHOM Mpodeccruu Wiy CelualbHOCTH.

[IpuknagHoit Momyb BKIIOYAET OJUH pasnen. Paznmen 7 «Xumus B ObITY M MPOU3BOJICTBEHHOM
JeSTEILHOCTH YEJIOBEKa» peamu3yeTcs Ul BceX Mmpodeccuii/crienuaibHOCTe Ha MaTepuane KeHcoB,
CBSA3aHHBIX C IKOJOTUYECKON 0€30MaCHOCTBIO U OLEHKOU MOCIEeACTBUI OBITOBOM M IIPOU3BOICTBEHHOM
JESTEILHOCTH, TI0 OTpacisM Oyaymiei mpodeccnoHaIbHOMN NeATEeTbHOCTH 00YYarOIIXCS.

[Tepuon oOyueHus: U pacmnpeaeneHne o ceMecTpaM ornpeessieT 00pa3oBaTesibHasi OpraHu3aIus
CaMOCTOSITENILHO, C Y4YeTOM JIOTHKHA (OPMUPOBAHMSI TPEAMETHBIX pPE3yJIbTaToB, OOLIMX U
npoecCHOHANBHBIX ~ KOMIIETEHIIMH, MEXIPEAMETHBIX CBSI3ed C  APYTMMU  JUCHUIUIMHAMU
o011eo0pa3oBareabHOro U 001IeNPoheCCHOHATBHOTO IUKIOB Y4eOHOTO MIIaHa.

1.2. Leaun u miiaHupyemble pe3yJibTaThl 0CBOECHHS TUCHUILIUHBI

1.2.1. Heyu 1 32124 AUCHUILIMHBI

dopMHUpOBaHUE Yy CTYICHTOB IPEACTABICHUS O XHMHYECKOH COCTABJISIFOIICH ECTECTBCHHO-
HAyYHOW KApTUHBI MHUpPAa KaK OCHOBBI NMPUHSTHS PEIICHUH B JKU3HCHHBIX W IPOHM3BOJICTBEHHBIX
CUTYaIUSX, OTBETCTBCHHOTO TIOBEICHHUS B IPUPOJTHOM cpejie.

3agaun AUCHUNJIMHBI:

1) chopmupoBaTh NOHMMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKUX IIPOIECCOB H
SABIIGHUH B OKpYyXKalolllell cpene, IENOCTHOM HAaydHOM KapTUHBI MHpa, B3aUMOCBS3H W
B3aMMO3aBHUCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS COCTaBIATH (OPMYJBI HEOPTaHUYECKMX W OPraHUYECKUX BEIIECTB,
YPaBHCHHS] XUMUICCKUX PEAKITUH, OOBSICHITh HX CMBICI, HHTEPIIPETUPOBATH PE3YJIBTAThI XUMHUICCKIX
IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HABBIKM IPOBEICHUS MPOCTEUIINX XHUMHYECKUX OIKCIEPUMECHTATBHBIX
UCCIIEIOBaHUM C cOOJII0/IEHuEM TpaBUJl O€30MacHOT0 OOpallleHusl ¢ BEUIECTBAMHU U JITAOOPATOPHBIM
o0opyI0BaHuEM;

4) pa3BUTh yMEHHsI HUCIOIB30BaTh HMHQPOPMAIMIO XHUMHUYECKOTO XapakTepa M3 pa3iIMdHbIX
HUCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOCH NEATEIHLHOCTH M XMMHUYECKUX
MIPUPOJIHBIX, OBITOBBIX U ITPOU3BOJICTBEHHBIX ITPOIIECCOB,;

6) chopMHupoOBaTh TOHUMAHNE 3HAYUMOCTH JOCTIKCHHN XUMUYECKON HAYKH W TEXHOJIOTHH ISt
Pa3BHUTHS COIMAITLHOW W TIPOU3BOJICTBEHHOU Cdep.
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1.2.2. Ilnanupyemble pe3yJbTaThbl 0CBOEHUS 00111e00pa3oBaTeJbHOM TUCHUILIUHBI B c00TBeTCTBHH ¢ @PI'OC CIIO u Ha ocHoBe ®I'OC

COO

Koa n IInanupyemsble pe3yJbTaThl 0CBOCHHS AU CHUIITHHBI

HaHMeHOBaHHe

(])opanyeMij Oo6mue’ JIuCunIIMHAPHbIE
KOMIIeTeHIU i

OK 01. Beibupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSTeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIUTAHMS:

- TOTOBHOCTb K TPYZy, OCO3HAHUE LIEHHOCTH
MacTepcTBa, TPYI0JII00HE;

- TOTOBHOCTb K aKTUBHOU JI€ATEIbHOCTH
TEXHOJOTMYECKON U COLIMAIBHON HAIIPABJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATH U
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JACSTEIHHOCTD;
- UHTEpeC K pa3Iu4HbIM cepam npodhecCuOHATHLHOM
NEeSITeTbHOCTH,

OBjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU
NMO3HABATEJbHBIMU /IEHCTBUSIMH:

a) 0a30Bble JOTHYECKHE JelCTBHS.

- CaMOCTOATENbHO (HOPMYIHPOBATH U
aKTyaJlu3upOBaTh MPoOJIeMy, pacCMaTpUBATh €€
BCECTOPOHHE,;

- YCTaHaBIIMBaTh CYLIECTBEHHbBIN MTPU3HAK WIIN
OCHOBaHUS JJISI CPABHEHMSI, KIacCU(PUKAIIIU 1
0000IIECHMS;

- OTIPEACIIATH 1NN AeATETHLHOCTH, 3a/1aBaTh
rapamMeTpbl U KPUTEPUU UX TIOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BJIQJIETh CUCTEMON XUMUYECKUX 3HAHUI, KOTOPasi BKJIKOYAET:
OCHOBOTNOJIAraloIIne MOHATUS (XUMUYECKUH DIIEMEHT, aTOM,
NIEKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-3JIEKTPOHHBIC OPOUTAII ATOMOB,
MOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHULIATEIbHOCTD, CTEIIEHb
OKHCIICHUS, XMMUYECKas CBS3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN
00beM, yrIepoHbIi CKeTeT, QyHKIMOHAbHAS TPYIIIa, paJuKal,
WU30Mepusl, U30MEpbl, TOMOJIOTHYECKHM P, TOMOJIOTH, YIJIEBOIOPOBL,
KHCIIOPOJI- M a30TCO/IePIKAIIIe COSAMHEHNUS, OMOJIOTMUYECKHU aKTUBHbBIC
BellecTBa (yriaeBo/ibl, XKUPbI, OEIKN), MOHOMED, TOJIUMEP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS], KPUCTAITINYECKAsl PEIIETKA,
THUIBI XUMHUYECKHUX pPEeaKIMi (OKUCINTEIbHO-BOCCTAHOBUTEIIBHBIE, 3K30-
U 3HJI0TEPMUYECKHE, peaKI[M1 HOHHOTO 0OMeHa), pacTBop,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, JIEKTPOJIMTHYECKAS TUCCOLIAALINS,
OKHCIIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XUMUUECKOU pEaKIIvy,
XUMHYECKOE PaBHOBECHUE), TEOPUU U 3aKOHBI (TEOPUSI XUMUYECKOTO
CTpoeHus oprannyeckux semects A.M. bytieposa, Teopus
ANEKTPOJIUTUYECKON AUCCOIMALNH, IEpHoIndecKuid 3akoH [[. 1.
MenieneeBa, 3aKOH COXpaHEHHUsI Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUH, (AKTOJIOIMUYECKHE CBEICHNS O CBOWCTBAX,
cocTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNHU BayKHEHIIINX
HEOPraHMYECKHUX M OPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM
JIeATEIIbHOCTH YEII0OBEKA,

! YKa3blBalOTCA NUYHOCTHBIE U MmeTanpegmeTHble pesynbTaTbl 3 PrOC COO (B nocneaHen pegakumm ot 12.08.2022) B oTrnaronbHoi popme, popmupyembie 0bweobpasoBaTesibHOM

OMCUUNANHON

2 IucumnanHapHble (NpeameTHble) pesynbTaTbl YKa3blBalOTCA B COOTBETCTBUM C METOAMKOM NpenoaaBaHna AMCLUNANHDI
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- BHOCUTb KOPPEKTUBBI B ACSATEILHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLIEHUBATh PUCKHU
MOCJIE/ICTBUU NEATCIBHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE IIPU PELIEHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIeA0BATEIbCKHE TeHCTBHS:

- BJIaJICTh HaBbIKAMH YUEOHO-HCCIICIOBATEIHCKON 1
MPOEKTHOM JESATEIbHOCTH, HABBIKAMU PA3PELIEHUS
npo0em;

- BBISIBJIATh IPUYMHHO-CJIEJCTBEHHBIE CBA3U U
aKTyaJIU3UpPOBATh 3a]1a4y, BBIJIBUTATh TUIIOTE3Y €€
peLIeHHMs], HAXOAUTh apTyYMEHTHI JIJIs 10KA3aTeJIbCTBA
CBOUX YTBEPXKICHUM, 3a]1aBaTh TapaMeTpbl U
KPUTEPUU PEIICHHUS;

- aHAJIM3UPOBATH MOJYUYECHHBIE B X0J1€ PELICHUS
3a7a4M pe3yJbTaThl, KPUTUUECKN OLIEHUBATh UX
JIOCTOBEPHOCTD, MPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETh IIEPEHOCUTH 3HAHUS B II03HABATENBHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEACATETHbHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BBIJIBUTaTh HOBBIE UJIEH, NIPEIaraTh
OpUTHHAIBHBIE TOAXO/IbI U PEIICHUS;

- CHOCOOHOCTh X MCIOJIb30BaHUs B IIO3HABATEILHOM
U COLIMAIbHOM NPAKTHUKE

- YMETh BBISBIIATH XapaKTEPHbIE IPU3HAKHU U B3aUMOCBSA3b U3YUEHHBIX
MOHSTUH, IPUMEHATH COOTBETCTBYIOIINE ITOHATHS IIPU ONUCAHUU
CTPOEHHUSI U CBOMCTB HEOPIaHUYECKUX U OPTaHMYECKHUX BEILIECTB U UX
IIPEBPALICHU; BBISBIIATH B3aUMOCBSA3b XUMUYECKUX 3HaHUH C
MOHATUSAMHU U MPEACTABICHUSAMU JPYTUX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh KCII0Ib30BATh HANMEHOBAHUS XUMUYECKUX COCIUHEHUN
ME¥KIYHapOAHOTO COK03a TEOPETUYECKON U IPUKIIAJJHON XUMHH U
TPUBHUAIbHBIC HA3BAaHUS BAXKHEUIINX BEUIECTB (ITUJICH, alleTUJIEH,
rIUIepuH, GeHom, GopMabaeTua, yKCycHast KUCIO0Ta, TIIUIHH, yrapHbIA
ra3, yrjaeKuciblil ra3, aMMHaK, raiieHas U3BeCTb, HeralleHasi U3BeCTb,
MUTHEBAS COJIA U APYTHX), COCTABIATH (DOPMYJIIBI HEOPTAaHUUECKUX U
OpPraHUYECKUX BEIIECTB, yPAaBHEHUS XUMUUYECKUX PEAKIUi, OOBICHSITD
UX CMBICIT; TOTBEPKIaTh XapaKTEPHbIE XUMUYECKUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMU HKCIIEPUMEHTAMHU U 3aIIUCAMU YPABHEHUN
XUMHYECKUX PEAKIUN;

- YMETh YCTaHABIUBATh IIPUHA/JIEKHOCTh U3YUYEHHBIX HEOPTaHUUECKUX
Y OPraHUYECKUX BEILIECTB K ONpEAEICHHBIM KJlaccaM U rpynnam
COEIMHEHUH, XapaKTepU30BaTh UX COCTAB U BaKHEHILINE CBOICTBA,
OTpEAENATh BUJbl XUMHUECKUX CBsSI3el (KOBaJICHTHAs, HOHHA,
MeTaJuIn4ecKas, BOJOPOIHAs ), TUIIbI KPUCTAJUINYECKUX PEILIETOK
BEUIECTB; KJIacCU(PUIIMPOBATh XUMUUECKHE PEaKIUu;

- c¢(opMHUPOBATh MPECTABICHUS: O XUMHUECKOW COCTaBIISAIONICH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XUMUH B IIO3HAHUU SBJICHUM
IPUPOJBI, B (OPMUPOBAHUU MBIIICHUS U KYJIbTYPhl TUYHOCTH, €€
(GYHKIIMOHAIBLHOW IPaMOTHOCTH, HEOOXOIUMOM JIIsl pelIeHUs]
NPAaKTUYECKUX 3a/1a4 U SKOJOTMUECKH 0OOCHOBAHHOI'O OTHOILIEHHUS K
CBOEMY 37J0POBBIO M IPUPOIHOM CPEJIE;

- YMETh MPOBOJUTH PACUYETHI IO XUMHUECKUM (HOpPMYJIaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKINH ¢ UCTIOJIb30BaHuEM (PU3NYECKUX BETUUMH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MAcChI,
o0bema (HopMaJbHbIE YCIIOBHS) ra30B, KOJIMYECTBA BEILECTBA;
MCII0JIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHATUS PELLICHUI
B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMH U UX
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MMPUMCHCHHUEM

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC
CpEe/ICTBA MOUCKA,
aHaM3a u
HUHTEPIPETAINH
nHpopManuu u
nH()OPMAIMOHHBIC
TEXHOJIOTUH IS
BBITIOJTHEHHUS 3124
npoheCCUOHATBLHON
JeSTSIIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O O3HAHUS:

- chopMHPOBAaHHOCTH MUPOBO33pEHUS,
COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH,
OCHOBaHHOT'0 Ha JUAJIOTe KyJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPILIEHCTBOBAHHE SA3BIKOBON M UNTATEIbCKON
KYJbTYpPBbI KaK CpPEACTBA B3aUMOJICHCTBUS MEXTY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAHME LIEHHOCTHU HAyYHOU JIeATEIbHOCTH,
TOTOBHOCTb OCYIIECTBIISATH TPOEKTHYIO U
HCCIIEIOBATENbCKYIO JAESITEIbHOCTh NHIUBUIAYaIbHO
U B TPYIIIIE;

OgiajeHne YHMBePCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJILHBIMU J1efiCTBUAMM:

B) padoTa ¢ nndopmanmeii:

- BIIQJICTh HaBBIKAMU MOTy4eHUsl HH(GOPMaLIUU U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIIATH IIOUCK, aHAJIN3, CHCTEMATH3aLUI0 U
MHTEpIIpEeTalMio MHPOPMALMK Pa3IMYHbIX BUIOB U
¢bopM npencTaBieHMs;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX popMaTax c
y4eTOM Ha3HaueHHs HH(POpPMALUU U LI€TEeBOM
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (GOpMYy
IIPEICTaBICHNS U BU3YyaIU3aliHy;

- OLIEHUBATh JIOCTOBEPHOCTb, JIESTUTUMHOCTh
uH(pOpMaIlH, €€ COOTBETCTBHUE MTPABOBBIM U
MOPaJIbHO-ITHUYECKUM HOPMaM;

- HCTIOJIB30BATh CPEACTBA HHPOPMALIMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pelIeHNnN

- YMETb [JIAHUPOBATH U BBIIOJIHATE XMMUUECKUN IKCIIEPUMEHT
(mpeBpallleHusi OpraHMYECKUX BEIIECTB P HArpEeBaHUU, MOJTyUYCHHE
ATUJIEHA U U3yUYEHUE €T0 CBOIMCTB, KAUECTBEHHBIE PEaKL[UU Ha
aNbJIETU/IbI, KpaxMall, YKCYCHYIO KUCJIOTY; IeHaTypalus 0eIKoB Ipu
HarpeBaHUH, LIBETHBIC PEaKIIUH OCIIKOB; IPOBOJUTH PEAKIIMU HOHHOTO
oOMeHa, orpeneNsaTh Cpeay BOJHBIX PACTBOPOB, KAUYECTBEHHBIC PEAKIINH
Ha cynb(haT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH AMMOHHS;
pemarh 3KCrepuMeHTalbHbIe 3a1a4uu 110 Temam "Mertamisl" u
"HemeTaibl") B COOTBETCTBUH C IIPAaBUIIAMHU TEXHUKU O€30I1aCHOCTH
py 0OpaIIeHUH C BEIIECTBAMU U JIa0OpATOPHBIM 000PYIOBaHUEM;
NPEICTaBIATh PE3YyIbTAThl XUMUYECKOTO SKCIIEPUMEHTA B (hopMme
3alKiCH yPaBHEHUH COOTBETCTBYIOIIUX PeaKuil U GopMyITupOBaTh
BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

- YMETh aHAJIN3UPOBATh XUMHUECKYIO HH(OPMALIUIO, TOTy4aeMyI0 U3
pa3HBIX HCTOYHHUKOB (CpPeCTB MaccoBOM nH(popMarum, cetb HTepHET
H JIpyTHe);

- BJIaJIETh OCHOBHBIMU METOJaMH Hay4YHOT'O MIO3HAHUS BEUIECTB U
XMUMUYECKUX SIBJIICHUH (HaOroieHue, N3MepeHue, SKCIIepUMEHT,
MOJICIIUPOBAHUE);

- YMETh IPOBOJUTH PACUETHI 10 XUMUUYECKUM (hopMyJiaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIUH ¢ UCIIOJIb30BaHNEM (PU3NYECKUX BETUYMH,
XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MACCHI,
o0bema (HopMaJbHbIE YCIIOBHS) ra30B, KOJIMYECTBA BEILECTBA;
UCII0JIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS U1l IPUHATUS PELLICHUI
B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMU U UX
IIPUMEHEHUEM
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KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33]1a4 C COOII0AEeHUEM
TpeOOBaHMH 3PrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHEHBI, pecypcocOepeKeHusl, TPAaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIIOHHOM
0e30I1acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AIUTHI
uHpopmanuu, THGOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

OK 04. D¢ddexTuBHO
B3aUMO/ICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

- TOTOBHOCTb K CAMOPAa3BUTHUIO, CAMOCTOSTEIBHOCTH
1 CaMOOIIPE/IEICHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HMCCIIEA0BATEIbCKOM,
MIPOEKTHOMN M COLIUATILHOM AESITEIbHOCTH;
OsBi1aieHHe YHUBEpPCAJIbHbIMHU
KOMMYHUKATHUBHBIMHU /IeHiCTBUSIMH

0) coBMeCTHas1 AeATeIbHOCTh!

- IOHUMATh U UCIIOJIb30BATh IPEUMYIIIECTBA
KOMaHJHOW ¥ UHJIMBUYaJIbHOU pabOThI;

- IPUHUMATH LIEJIM COBMECTHOU JEATEIBHOCTH,
OpraHU30BbIBATH U KOOPIAMHHUPOBATH JEHCTBHS 110 €€
JOCTUKEHMIO: COCTABIIATH IUIAH IEHCTBUM,
pacIpenenaTs pojik ¢ y4eTOM MHEHHM YY4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboThI;

- KOOPJIMHUPOBATh U BBINOJIHATH pabOTy B yCIOBUSIX
peasbHOro, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYILECTBJIATH [IO3UTUBHOE CTPATETNYECKOE
MTOBEJICHUE B PA3JIMYHBIX CUTYALUAX, IPOSBIISATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIUATHBHBIM
OBiaieHHe YHUBEPCAJIbHBIMH PEryJsiTUBHBIMU
AEeHCTBUAMM:

') MPUHATHE ce0s1 M APYTUX JII0/Aeii:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIOACH

- YMETb IJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCTIEPUMEHT
(mpeBpallleHus: OpraHMYECKUX BEIIECTB IPU HATPEBaHUU, MOTyUYEHHE
STUJICHA M U3yYE€HHE €T0 CBOMCTB, KAUECTBEHHBIC PEAKI[UU Ha
abJIETH/IbI, KpaxMall, YKCYCHYIO KUCJIOTY; IeHaTypalus 0eIKoB mpu
HarpeBaHUH, [IBETHBIC PEeaKIINU OEJIKOB; MPOBOJAUTH PEAKIIUHU HOHHOTO
oOMeHa, orpeneNsaTh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIHH
Ha CyibdaT-, KapOOHAT- U XJIOPUI-AHHOHBI, HA KATHOH aMMOHHSI,
peuaTh SKCIepuMeHTaIbHbIE 3a/1a4u 110 TeMaM "MeTamisl" u
"HemeTanmbl") B COOTBETCTBUH C MPAaBUIIAMHU TEXHUKU O€30MMaCHOCTH
py 0OpaIIeHUH ¢ BEIIECTBAMU U JIa0OPATOPHBIM 000PYIOBaHUEM;
MIPEACTABIISITH PE3yJIbTaThl XUMHUECKOTO dKCIIEpUMEHTa B (hopme
3aMKCy ypaBHEHUH COOTBETCTBYIOIIUX PEaKIuil U POpMYyITUPOBATH
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB
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P aHAJIM3E PE3y/IbTaTOB JCSITCIbHOCTH;
- MPU3HABAThH CBOE MPABO U MPABO JPYTHX JIOJCH Ha
OIINOKHU;

- pa3BHUBATh CIIOCOOHOCTH MMOHMUMATh MUP C MTO3UIUU
JPYToro 4ejJoBeKa;

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYKaroIllen Cpebl,
pecypcocOepeKeHHtIo,
MIPUMEHSITh 3HaHUSI 00
W3MEHEHUH KJIMMaTta,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsAX

B o6s1acTH 3K0/10rM4eCKOr0 BOCIIUTAHHUS:

- ¢(hOpMHUPOBAHHOCTb IKOJIOTUUECKOUN KyJIbTYpHI,
ITIOHUMAaHHUE BIIMSHMS COLUAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLUATIBbHON
Cpelibl, 0OCO3HaHUE IT100aIbHOTO XapaKkTepa
9KOJIOTUYECKUX MPOo0IIeM;

- INIAHUPOBAHUE U OCYILECTBICHUE ACUCTBUI B
OKpY’Karolllel cpejie Ha OCHOBE 3HAHMS LieIei
YCTOMYHMBOIO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENIPUATHE IEHCTBUM, IPUHOCAIUX BPEL
OKpYKaroIlei cpese;

- YMEHUE NPOTrHO3UPOBATH HEOJIArONPUATHBIC
9KOJIOTUYECKHE MTOCIEACTBUS IPEANPUHAMAEMBIX
JNEUCTBUMN, IPEAOTBPALLATD UX;

- pacUIMpPEHME OIBITA AESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM,
IIPOEKTHON ¥ COLIMAIILHON ACATEIBHOCTH;

- chopMHpOBATH MPEACTABICHUS: O XUMHUYECKON COCTABIISIOIICH
€CTECTBEHHOHAYYHOM KapTUHbBI MUPA, POJIM XUMUH B [TO3HAHUU SIBIICHUI
IpUPOBI, B (POPMUPOBAHMH MBIIUICHUS U KYJIbTYPBI IUYHOCTH, €€
(bYHKIMOHATIBHON IPAMOTHOCTH, HEOOXOJUMOM JUIsl pelLeHHs]
MPAKTUYCCKUX 3ada4 U SKOJIOTHUYCCKHU 000CHOBAHHOI'O OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHOMN Cpese;

- YMETh CO0JII0/1aTh IPAaBUJIA SKOJOTUYECKH 11€JIECO00pa3HOr0
HOBEJCHUS B OBITY U TPYJOBOH IEATEIBHOCTH B LENIAX COXPAHEHUS
CBOETO 3/I0POBbS U OKPY’KAIOIIEH IPUPOIHOMN CPEJIbl; YUUTHIBATh
OIaCHOCTb BO3JIEHCTBHSI Ha )KUBbIE OPraHU3MBI ONPE/IETIEHHBIX BELECTB,
IIOHUMaAas CMBICII ITOKa3aTCJIs1 HpCIICJILHOﬁ IIOHyCTI/IMOI\/JI KOHLCHTpAalUun
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2. CTPYKTYPA Y COJAEP) KAHHUE OBIIEOBPA3OBATEJIBHOM IUCIUILINHBI

«XHUMMHUSA»

2.1. O0beM JUCHUIIHHBI U BU/bI y4eOHOH padoThI

Buna yueOHo# padoThI

O0BeM B yacax

O06beM 00pa3oBaTe/IbHON MPOrpaMMBbl JUCITHIIJIMHBI 72
B T.4.

OcHoBHOE coaepxaHue 64
BT. 4..

TEOpeTUIecKoe 00ydeHUE 32
MPAKTUYECKHE 3aHITUS 24
J1a00paTOPHBIE 3aHATHS 10
IIpodeccuonanbHO-0OpHMEeHTHPOBAHHOE CO/lep:kaHue (Coep:KaHue 6
NPHUKJIATHOTO MOIYJIs1)

BT. U..

TeopeTHyecKoe 00yUueHue 2
MPAKTUYECKUE 3aAHATUA 4
IIpomeskyTounasi arrectanus (1updepeHInpoBaHHbIN 3a4eT) 2
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2.2. TeMaTHYeCKHi IJIAH U COAEPKAHME JUCHMILIUHBI

HanmenoBanue | Cogep:kanue yueOHOro marepuaja (0CHOBHOE U NPo(ecCHOHATbHO-OPUEHTHPOBAHHOE), 06 Mdopmupyembie
N beM 4acoB
pa3aesioB U TeM | J1a00OpaTOPHbIE M MPAKTHYECKUE 3AHATHS, IPUKJIATHOA MOYJ/Ib KOMIIeTEeHIIUH
1 2 3 4
OcHoBHOE coaepxaHue 64
Pasznea 1. OcHOBBI CTPOEHMSI BellleCTBA 6
Tema 1.1. OcHoBHoOe coJepkaHue 4 OK 01
Crtpoenue aToMOB
XAMHUECKHX Teoperuueckoe o0yueHue 2
3JIEMEHTOB H y .
npupoaa CoBpeMeHHast MOJieNb CTpoeHus aroMa. CUMBOJIMYECKUM SI3bIK XUMUU. XUMUYECKHI 2JIEMEHT.
XIMIUECKO DnekTpoHHas KoHburypauus aroma. Knaccubukanus XuMHUIeCKUX S/EMEHTOB (s-, p-, d-37eMeHTHI).
CBSI3H Basnientnble 251eKTpOHBI. BaneHTHOCTD. DJIEKTpOHHAS PUPOJIa XUMUYECKOM CBS3H. 2
DNEeKTPOOTPUIATENILHOCTD. BHUIbI XUMU4ECKON CBsA3M (KOBaJCHTHASI, MOHHAS, METAJIIMYeCcKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
IIpakTH4eckue 3aHATHSA 2
Pemenue 3aganuii Ha KCMOJIB30BAHUE XMMUYECKOW CUMBOJIMKY M Ha3BAHUI COEMHEHUI 1O
HOMEHKJIaType MEKIyHaApOJHOTO CO03a TEOPETUUECKOM U NMPUKIIAJHON XUMHUH U TPUBUATIbHBIX
Ha3BaHUU ISl COCTABJICHUS] XUMUYECKHUX (DOPMYIT IBYXaTOMHBIX COSTMHEHUM (OKCUIOB, CYIb()HIOB,
TUAPUJIOB U T.11.) U APYTHUX HEOPTaHUUECKUX COEAMHEHUIN OTIEIbHBIX KJIaCCOB. 2
[IpakTrueckue 3aaHusl HA YCTAHOBJICHUE CBSI3U MEXKYy CTPOCHHUEM aTOMOB XUMHUUYECKHUX JIEMEHTOB U
MEPUOINYECKIM U3MEHEHHEM CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUH C
nojoxxeHueM [leprnonnyeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coaepkaHue 2 OK 01
Ilepnoanueckuii OK 02
3aKOH M TaOmuma | IIPAKTHYECKHE 3aHITHSI 2
.. Menneneera
[Tepuonnueckas cucrema xumMmudeckux s1neMeHToB J[.M. MenaeneeBa. ®u3nyuecKkuii CMbICIT 2
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[Tepuonuueckoro 3akona J[.1. MenzaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEUIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUYECKOTO0 AieMeHTa B [lepronnueckoii cucreMe. MUpoBO33peHUYECKOE M HAyYHOE 3HAYEHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perrenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKre / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUIIATEIILHOCT XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JEKTPOHHBIM CTPOCHHUEM U MOJI0KEHUEM B MIEPUOTUUECKOM CUCTEME
XUMU4YecKux djemenToB .M. MenaeneeBay»

Pa3nes 2. Xumnueckue peakiuu

10

Tema 2.1. Tumesr
XAMHAYECKHAX
peakiuii

OcHOBHOe co/iep:KaHue

Teoperuueckoe o0yueHue

Knaccugukanys u TUIBI XUMUYECKUX PEaKuil ¢ y4acTHeM HeopraHudyeckux BeuiecTB. CocTraBieHue
YPaBHEHMI peakLuil CoeIMHEHMs], PA3JI0KEHMs], 3aMellieHHs], 0OOMEHa, B T.4. peakl1il ropeHus,
OKHCJICHUSA-BOCCTAHOBJICHHUS.

VYpaBHEHMsI OKUCIEHUI-BOCCTaHOBIIEHU. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTED.
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE, TPOM3BOJICTBEHHBIX Mpolieccax U
KU3HEIEATEIIbBHOCTH OPraHU3MOB

IIpakTH4eckne 3aHATHA

KonnuecTBeHHbIE OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUHU U PACU€THI 110
YPaBHEHUAM XUMUYECKUX peakinii. MoJib Kak eIMHUIa KOJIMYECTBa BellecTBa. MossipHas macca.
3aKOHBI COXpaHEHHUsI MACChl U DJHEPTHH. 3aKOH ABOTaipo. MospHbIil 00beM ra3oB. OTHOCUTENbHAS
TJIOTHOCTH Ta30B. PacueTsl Mo ypaBHEHUSM XMMUYECKUX PEAKIIUi C UCIIOJIb30BAaHUEM MACChl, 00beMa
(HOpMasbHBIE YCIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA

OK 01

Tema 2.2.

OcHoBHOe coaep:kaHue

OK 01

12
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Onektponutndecka| TeopeTrnueckoe o0yueHue 2 OK 04
A JUccouuanus u
AOHHELT 06MeH Teopus 31eKTpoaUTHYECKON Aucconanuy. oHbl. DIIeKTpOINThl, HEAIEKTPOIUThL. Peakiiny HoHHOTO
oOMmena. CoctaBieHHe peakliuii HOHHOTO 0OMEHa IyTeM COCTaBJICHMSI UX MOJIHBIX U COKPAIIEHHBIX 2
HMOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3aJaHUs HA COCTABJIIEHUE HOHHBIX PEAKIUI
JlaGopaTopHble 3aHSITHS 2
JlaGopaTopHas paboTta “THITbl XUMHUYECKUX PEaKIIHii”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yOIIMXCsl BELECTB) U IPU3HAKOB 2
XUMHUYECKUX peakuuii. [IpoBenenune peakimit HOHHOTO OOMEHa, OMpe/IesieHre CPeIbl BOJAHBIX
pacTBOpOB. 3a/1aHUs HA COCTABJICHUE HOHHBIX pPeaKlni
KonTpoibHasn
CrpoeHue BeliecTBa U XUMUYECKUE PEaKIIUU 2
padora 1
Pasnean 3. CTpoeHue 1 CBOIICTBA HEOPraHUMYECKUX BelleCTB 16
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYPA I Teoperuueckoe o0yueHue 2
CTpOCHHE .
S — IIpenmer Heopranuueckoit xumuu. Kiaccuduxanus HeopraHuueckux BemiecTs. [IpocTsie U c10XkKHbIE
p BenecTBa. OCHOBHBIE KIIACChI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUABI, KUCIOTHI, COJIH). B3aumMocBs3b
BEIIECTB
m HEOPraHMYECKUX BEIIECTB. ArperatHble COCTOSHUS BemecTBa. Kpucranmndeckue 1 aMmopgHbie
BellecTBa. TUIBI KPUCTAINIMYECKUX PEIIETOK (aTOMHasl, MOJIEKYJISIpHAsl, MOHHASI, METAJIJINYECKast). 2
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIIIMYECKON PEIIETKU. 3aBUCUMOCTb
XMMHYECKON aKTUBHOCTH BEUIECTB OT BU/1a XUMHUECKOM CBSI3U U THIA KPUCTAININYECKON PEIIETKH.
[TpuurHBI MHOTOOOpa3usl BEIIECTB
[MpakTnyeckue 3aHATHS 2
Homenknatypa HeopraHMuecKrx BEIeCTB: Ha3BaHHME BELIECTBA UCXO/IS U3 UX XUMUYECKOU (HhOpMYIIbI
WJIH COCTaBJIEHUE XUMHUYECKON (OPMYIIbI HCXO/Isl U3 Ha3BaHUs BEILECTBA MO0 MEXTyHAPOAHOMH 2

(MIOITAK) nnu TpuBUaIbHON HOMEHKJIATYpeE.
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Penrenune npakTrueckux 3aaHui O KiacCU(UKAIMK, HOMEHKIIATYpE B XUMUYECKUM (opMyTIam
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB (YrapHBIH ra3, yrieKUCIHbIi ra3, aMMHUaK, raiieHas
W3BECTh, HETralleHasl U3BECTh, MUThEBAs COJIA U APYTUX): HA3BIBATh M COCTABIIATH (POPMYITBI XUMHUUECKUX
BEIIECTB, ONPEICISITh MPUHAIC)KHOCTh K KJIaccy.

Hcrounnku xumMudeckoi nadopMalu (CpeicTB MaccoBOr MHPOpMaIuu, ceTb IHTEpHET U ApyTHe).
[Touck nHpOpMAIUH 110 HA3BaHUSM, UICHTU(UKATOPAM, CTPYKTYpPHBIM (popmyIam

Tema 3.2. Ousuko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

OcHOBHOe coiep:KkaHue

TeopeaneCKoe oﬁyqelme

Mertansl. O6H_II/IG (I)I/ISI/IIIGCKI/IC U XUMHYECKHE CBOMCTBA MeTaUI0B. CIIOCOOBI IMOJY4YCHUS. 3HaucHUE
MCTAJUIOB U HEMCTAJIJIOB B ITPUPOAC U KU3HCACATCIILHOCTH YCJIOBEKA U OPraHU3MOB. KOppOSI/ISI
MCTAJJIOB: BUbI KOPPO3UH, CIIOCOOBI 3allUTBI MCTAJUIOB OT KOPPO3HU

Hemeramnbl. O0Ouue ¢puszndyeckue 1 XUMHUECKUE CBOIICTBa HeMeTalIoB. TunuyHble cBoiicTBa
HemeTaiioB [V— VII rpynn. Knaccudukanus u HoMeHKIaTypa coeAMHEHUI HeMeTalioB. KpyroBopotsl
OMOTEHHBIX JIEMEHTOB B MIPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/II[OB, THAPOKCU OB, KUCIIOT,
coJieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTHIX BEIIECCTB, BOAOPOIHBIX COCHHHGHHﬁ,
BBICHIUX OKCUIA0B U TUAPOKCUIOB

HpaKTuquKue 3aHATHSA

CocraBiieHHnEe ypaBHEHUN XUMUYECKUX PEAKIIUI C y4aCTUEM IPOCTBIX U CIOKHBIX HEOPTaHUYECKUX
BEIIECTB: METANIOB ¥ HEMETAJIJIOB; OKCHJI0OB METAJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX IIIEMEHTOB;
HEOPraHMYeCKUX KUCIOT, OCHOBAaHUM 1 aM(OTEPHBIX THIPOKCUIIOB; HEOPTaHUUECKUX COJIeH,
XapaKTEPU3YIOIIUX UX CBOMCTBA.

PelreHne nmpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB, IIOJy4YECHUE U
0e30MacHOe UCIIOIb30BAHUE BAKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOU
JEeATEIbHOCTH Y€JI0BEKA

OK 01
OK 02

Tema 3.3.

OcHoBHOe coaep:kaHue

OK 01
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Nnentudukanus | JlaboparopHbie 3aHATHSI 2 OK 02
HEOpraHn4eCcKux OK 04
BEII[CCTR JlaboparopHas padota «aentuduxaryss HEOpraHU4ECKUX BELIECTBY.
Pemrenue skciepuMeHTANBHBIX 33124 110 XMMUYECKUM CBOMCTBAM METAJIJIOB M HEMETAILJIOB, 110
pacro3HaBaHUIO U MOJIYYESHUIO COSTMHEHUN METAJUIOB U HEMETAJUIOB. 5
WNnentudukanus HEOPraHMIeCKUX BEUIECTB ¢ UCIOJIb30BAHUEM UX (PHU3UKO-XUMUYECKUX CBOICTB,
XapaKTepHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cynbdar-, KapOoHAT- U XJIOPHU-
AQHUOHBI, Ha KATUOH aMMOHUS
KonTpoibHasn .
CBolicTBa HEOPTraHUYECKUX BELLIECTB 2
padora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 24
Tema 4.1. OcHOBHOe coiep:KaHue 4 OK 01
Knaccudukanus,
cTpoee u Teopernueckoe odyueHue 2
HOMCHKIIATypa [TosiBneHue U pa3BUTHE OPraHUYECKON XUMUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
OpraHMHCCKHUX 3HAYEHHE OPTAHUYECKON XUMUH B CUCTEME ECTECTBEHHBIX HaAYK.
BCIICCTB XUMHYECKOE CTPOCHHE KaK MOPSIOK COCTUHEHHS aTOMOB B MOJIEKYJI€ COTJIACHO WX BAJCHTHOCTH.
OCHOBHBIE MOJIO)KEHHS] TEOPUU XUMUYECKOTO CTPOEHHUS OpraHnueckux coeanHenuii A.M. Bytneposa.
VYriepoaHblii CKeJIeT OpraHuYeCKOW MOJIEKYJIbI. 3aBHCUMOCTh CBOMCTB BEIIECTB OT XUMUUYECKOTO
CTpOEHHUsI MOJIEKY. M3o0MepHst 1 H30MEPBI. 2
[Tonstue o pyHkuoHanbHOM rpynmne. Pagukan. [IpuHuune! knaccuduxanuy opraHM4ecKux
coelMHEeHMI. MexTyHapoJHasi HOMEHKJIATypa U MPUHIUITBI HOMEHKJIATYpPhl OPraHUYECKHX
coenunenuil. [lonarue 06 a30TcoaepKaluX COCTUHEHUIX, OMOJIOTMUYECKH aKTHBHBIX BEIIECTBAX
(yrneBopax, xupax, 0emKax u Jip.), BBICOKOMOJEKYJISIPHBIX COSTUHEHHUSIX (MOHOMED, TIOTUMED,
CTPYKTYpPHOE 3BE€HO)
[MpakTuyeckue 3aHATHS 2
Homenkiarypa oprannueckux COeJMHEHUN OTIENbHBIX KIAaCCOB (HACBIIIEHHBIE, HEHACHIIIEHHbIE U
apOMaTUYECKHE YTIIEBOIOPOIbI, CIIUPTHI, PEHOIIBI, aTbIETH b, KETOHBI, KAPOOHOBBIC KUCIOTHI H JIp.) 2

CocraBneHHE TOIHBIX U COKpAICHHBIX CTPYKTYPHBIX (pOpMYJ'I OpTraHUYC€CKUX BCIICCTB OTACIbHBIX
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KJIACCOB, UCIOJIb3YS UX HA3BaHMsI 110 CUCTEMAaTUYECKOW U TPUBHUAIBLHOM HOMEHKIIAaType (3TUJICH,
alleTHIICH, TIUIEepUH, PeHon, GopManbaeru, YKCyCHas KHCIIOTa, TIUIUH). PacdeTsl mpocreiimeit
(hopMyJIbI OPraHUYecKOi MOJIEKYJIbI, UICXO/sI U3 3JIEMEHTHOT 0 cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHMYECKHUX
COCIUHCHHI

OcHoBHoOe cogepkaHue

12

TeopeTnueckoe o0yueHue

OU3UKO-XUMUYECKHE CBOMCTBA OPTraHUYECKUX COSIMHEHHH OTJENBHBIX KJIACCOB (OCOOCHHOCTH
KJ1accu(UKaLMU 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTHYECKUH pal 1 oO1ias hopMmyiia; U3oMepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OTYUYCHNUs):

— MpeieNbHbIe YIIeBOAOPOAbI (AJIKaHbI U UKIOAJIKaHbl). ['opeHre MeTaHa Kak OJJMH U3 OCHOBHBIX
MCTOYHHKOB TEIJIa B IPOMBIIIICHHOCTH U ObITY. CBOHCTBA MPUPOIHBIX YIIEBOAOPOAOB, HAXOXK/ICHHUE B
IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpezenbHble (AJIKEHb, AIKMHbI U aJIKaJUeHbl) U1 apOMaTUYECKUE YIIIEBOAOPObl. ['opeHue
AlETUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIaMEHU U1 CBAPKU U PE3KU METAJUIOB

— KUCJIOPOJICOAeprKaIIie COeIMHEHUs (CIIUPTHI U (PEHOIIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, allbJETUIbI
Y KETOHBI, JKUPHI, YTIIeBOIbI). [IpakTHueckoe mpuMeHeHrne dTUICHTIIUKOJIS, TIUIeprHa, eHoa.
[Tpumenenue hopmanpaerua, aleTalabIeruia, YyKCyCHOM KHUCIOThl. MbLIa Kak COJH BBICIIMX
KapOOHOBBIX KHCIIOT. MoroIne CBOWCTBa MbLja

— a30TcojepKallie COeUHEHHS (AMUHBI 1 aMUHOKHCIIOTHI, OeKn). BricokoMoseKkysipHbie
COeIMHEHUS (CHHTETHYECKHEe U OMOJI0rMYeCKH-aKTHBHbIE). MOHOMEp, MOJIMMeEp, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anys STHIIEHa KaK OCHOBHOE HAIPaBJIEHUE €r0 UCIIOJIb30BaHUSL.

I'enernueckas CBSA3b MEXKAY KJIaCCaMHM OPraHUYECKUX COEIMHEHUN

HpaKTuquKue 3aHATHSA

CBolicTBa OPraHUYECKUX COENMHEHNN OTJENbHBIX KJIACCOB (TPUBHAJIbHAS U MEKyHAPOIHAS
HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyUYEHUSs): peAeNbHbIE (AJIKaHbl M LIMKJIOAIKaHbI),
HerpeaeIbHbIe (AIKEHbI, ATKHHBI U aJIKaIUeHbI) U apOMaTHUECKUE YIIIEBOJOPOIbI, CIIUPTHI U (DEHOJIBI,
KapOOHOBBIE KMCIOTHI U 3(UPHI, AJIbETHU/IbI U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMSI. 3a/laHUs] HA COCTABJIIEHUE YPABHEHUN XUMUYECKUX PEAKLIUH C
y4acTUEM OPraHUYECKUX BEIEeCTB HA OCHOBAaHMH UX COCTaBa M CTPOCHUS

OK 01
OK 02
OK 04
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CocraBiieHre cxeM peakiuil (B TOM YKCIIe [0 MPEASIOKEHHBIM LIeTI0UKaM MpeBpalleHuil),
XapaKTepU3YIOMUX XMMUYECKHE CBOWCTBA OPraHMUECKUX COCIMHEHUH OT/EIbHBIX KIacCOB, CIOCOOBI
UX MOJYYEeHHs] U Ha3BaHWE OPTaHUYECKUX COSAMHEHUI M0 TPUBUAIBHON WM MEXTyHAPOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpE.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUI Ha CBONCTBA OPraHUYECKUX
COEJIMHEHUH OT/AEIBHBIX KJIacCOB

JlaboparopHasi padora

JIaGoparopHas pabota “[IpeBpalieHuss OpraHMYECKUX BEIIECTB IPU HarpeBaHUH'".
[Tonyuenue sTHIEHA U U3yYEHHE €r0 CBOWCTB. MOAENMpOBaHUE MOJIEKYJ U XUMAYECKHUX ITPEBPAILCHUI
Ha IIPUMeEpE dTaHa, TUIICHA, alleTUIIEHA U JIp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHEHUE B
OBITOBOM U
MIPOU3BOICTBEHHON
EeSTENTLHOCTH
YyeJIoBeKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenunenus. [lpumenenue u 6uonornyeckas poib yrieBoaoB. OKUCIeHHE
YTJIEBOJIOB — HCTOYHUK SHEPTUH JKUBBIX OpraHn3MoB. O01acTi MPUMEHEHUSI aMUHOKHUCIIOT.
[TpeBpaienust 6eKoOB MUIM B opraHu3Me. bruonornueckue pyHkum 6enkoB. buonornyeckue
GbyHKIUM XUpoB. Posb opraHrueckoil XMMUU B peLIEHUH MPo0JIeM MUIIEBON 6€30acCHOCTH

Ponb opranndeckoil XMMHUM B pelIEHUHU MPoOIeM IHEPreTUYeCcKoil 0€30acHOCTH, B pa3BUTHH
MEUIUHBI, CO3/JaHNU HOBBIX MAaTE€pUAIOB, HOBBIX HCTOYHHKOB SHEPIUH (aJIbTepHATUBHbBIE HCTOYHUKU
sHeprum). OnacHOCTh BO3JEMCTBHS HA KUBbIE OPraHU3Mbl OPraHMYECKHUX BEIIECTB OT/IEIbHBIX KJIACCOB
(YyraeBoJoposl, CIUPTHL, (PEHOJIBI, XJIOPOPraHUYeCKHe TPOU3BOIHBIE, alTbAETHIBI U JIP.), CMBICT
IIOKa3aTelIst MPEAEeIbHO TOIYCTUMON KOHIIEHTPALuN

JlabopaTopHble 3aHATHS

JlaboparopHas pabdota: “UneHTrduUKaIMS OPTAHUYECKUX COSTUHEHUN OTJEIbHBIX KIIACCOB”
Nnentudukanus opraHnuecKuX COSTMHEHUH OTIENBHBIX KJIACCOB (Ha MpUMEpe albJACTHU/IOB, Kpaxmaa,

OK 01
OK 02
OK 04
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YKCYCHOM KHMCJIOTBI, OEJKOB U T.I1.) C UCIIOJIB30BaHUEM MX (PU3UKO-XUMHUYECKUX CBOWCTB U
XapaKTepHBIX KAUEeCTBEHHBIX peakiuii. Jlenatypanus O6eiKa npu HarpeBaHud. LIBeTHbIE peakuun
0enKxoB. BO3HMKHOBEHNE aHATUTUYECKOTIO CUTHAJIA ¢ TOUYKH 3PEHUS] XUMHUECKUX IIPOLIECCOB IIPU
MPOTEKaHUN Ka4eCTBEHHOMN PeaKIuy, MO3BOJISIOMIEH HISHTU(DUIINPOBATH MTPEI0KEHHBIE OPraHUYECKUE
BEILECTBA

Koutpo.bHast CTpyKTYypa U CBOICTBA OPraHNYECKUX BEIIECCTB
padora 3 PYKLYP p
Pa3pea 5. KuneTrnyeckue v TepMOJAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHYECKHUX pPeaKkiuii
Ckopocth OcHoBHOe coaep:kaHue OK 01
XHUMHUYECKHUX OK 02
pEeaKInu.
XHUMHYECKOE
paBHOBECHE
Teopernyeckoe o0yueHue
CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MIPUPOBI PEAaTUPYIOIIUX BEIIECTB,
KOHIIEHTPALlUX PEArupyIolnX BEIIECTB, TEMIEPATYPHI U MJIOMIAI PEAKIIMOHHOMN MOBEPXHOCTH.
TennoBsie A3 (HeKTh XUMUYECKUX peaKuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIUH.
OO6paTumocTh peakiuii. XUMUYeCKOe PaBHOBECHE U €r0 CMEIEHUE TI0]] IEHCTBUEM Pa3IUnYHBIX
(hakTOpOB (KOHIIEHTpAIIUS PEareHTOB WJIH MPOIYKTOB PEAKIUH, JaBICHUE, TEMIIEpaTypa) ISl CO3TaHUS
ONTUMAJIBHBIX YCIOBUH MTPOTEKAHUS XUMHUECKUX TTpouneccoB. [Ipuniun Jle [larense
IIpakTHYeckue 3aHATHA OK 01
OK 02

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHU Ha aHaIN3 (AaKTOPOB, BIMSIONIMX HA U3MEHEHHE
CKOPOCTH XMMHUYECKOM PEeaKlnu, B T.4. C MO3ULMI HKOJIOTUUECKH 11eIeCO00Pa3HOro MOBEACHUS B ObITY
U TPYJIOBOH JESTEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIEH TPUPOJHON CPEbl.
Pelrenne nmpakTMKO-OpUEHTUPOBAHHBIX 3ajaHUI Ha puMeHeHue npuHiuna Jle-Illarense mis
HaXO0X/ICHUS HaIllPaBJICHUsI CMEILIEHUS] PAaBHOBECHS XMMHUUECKON peaKIK U aHaJInu3 (PaKkTopoB,
BIIMAIOIINX HA CMELIEHUE XUMUYECKOTO PABHOBECUS
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Pazneu 6. PacTBOpbI
Tema 6.1. OcHoOBHOe co/iep:KaHue OK 01
[TonsiTue o OK 02
pacTBOpax Teopernueckoe odyueHue OK 07
PacTtBOpenue kak pu3nKo-xuMuueckuii mporecc. PactBopbl. CriocoObl MPUTOTOBJICHUST PACTBOPOB.
PactBoprumMocTs. MaccoBasi 101 pacTBOpeHHOT0 BemecTBa. CMBICH MMOKa3aTess NpeesibHO
JOIYCTUMOMN KOHIIEHTPALMHU U €r0 UCII0Jb30BAaHUE B OLIEHKE IKOJIOIMUYECKOI 0€3011aCHOCTH.
[IpaBuiia HKOJIOTMYECKH 1€1€CO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOW ACSITEILHOCTU B LENSIX
COXpPAaHEHUS CBOETO 3I0POBbS M OKPY>KAIOLIECH MPUPOJHON CPEbI; OMACHOCTh BO3AEHCTBUS HA KUBbIE
OpraHHU3MBbI OTPE/ICIICHHBIX BEIIECTB.
Pemenue npakTuKo-OpMEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PacTBOPHI, UCIIOJIb3yEMbIE B OBITOBOH U
MIPOU3BOJICTBEHHOMN JESATENFHOCTH YelIOBEKa
Tema 6.2. OcHoBHoOe coaep:kaHue OK 01
UccnenoBanue OK 02
cBoiicTB pacTBopos |/1adopaTopHbie 3ansTHS OK 04
JlabopaTtopHas pabota «IIpuroroBieHue pacTBOPOB».
[IpuroroBneHure pacTBOPOB 3a/laHHOM (MaccoBOM, %) KOHIEHTpaIMHU (C TPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMHM) U OTIpeZieNIEHUE CPeibl BOJHBIX PACTBOPOB.
Pemenue 3ana4y Ha IPUTOTOBIEHUE PACTBOPOB
IIpogdeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUE (COAepPKAHHE TPUKJIATHOTO MOIYJIs1)
Paznen 7. Xumusi B ObITY U POU3BOACTBEHHOI IeATEILHOCTH YeI0BEeKA OK 01
OK 02
Xumusi B ObITY 1 [OcHOBHOE COlepiKaHue OK 04
IIPOU3BOJCTBEHHON
p OK 07
JeSITeIbHOCTH Teopernueckoe odyuenue
4eJI0BEKa

Hogeiimye 10CTHXEHUSI XUMUUYECKONH HAYKH M XUMHUYECKON TeXHOJIOTHH. Ponb Xumun B o0ecrieueHun
HKOJIOTMYECKOH, SHEPreTHUYeCKON U MUILEBOI 0€30MacHOCTH, pa3BUTUU MeAULIMHLI. [IpaBuia nmoucka u
aHaJIM3a XUMUYECKOM nH(pOpMAaLIUK U3 Pa3IMYHBIX HCTOYHUKOB (Hay4Has U yueOHO-Hay4Has
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JauTepaTypa, CpecTBa MaccoBoil nHpopmanuu, cetb HTepHeT)

IIpakTnyeckue 3aHsATHS

ITouck n aHanu3 KecoB O NPUMEHEHNH XUMUUYECKUX BEIIECTB M TEXHOJIOTUH C yueToM Oyayiei
npoheCCHOHATLHOMN AEATENIFHOCTH 110 TEMaM: BaKHEHIIINE CTPOUTEIbHBIE MaTEPUAIIbI,
KOHCTPYKLMOHHBIC MaT€pUallbl, KPACKHU, CTEKJI0, KEpAMHKa, MATEPHUAJIbI Ui SJICKTPOHUKH,

4
HaHOMaTepI/IaJIBI, TCKCTUJIBHBIC BOJIOKHA, HCTOYHUKHU 3HepI‘I/II/I, OpI‘aHI/I‘IeCKI/Ie nu MI/IHepaJIBHbIG
yA00pEHUs, JICKapCTBEHHBIC BEIICCTBA, OBITOBAS XHUMHS.
3ammra: [IpeacraBieHue pe3ynbTaTOB PEUICHUS KEHCOB B (pOpMe MHHM-IO0KJIAJa C Ipe3eHTaIuei
IIpomexxyTouyHast aTTecTANMS MO TUCHUILINHE (324eT) 2
Bcero 712
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[LOKYMEHT noAnumcaH 3/1eKTPOHHOM NOAMMUCHIO.
3. YCIIOBUS PEAJIM3ALINU ITPOI'PAMMBI OBIHIEOBPA30OBATEJIBHOU
JUCHUITJIMHBI

3.1. TpeGoBaHUs K MUHUMAJILHOMY MaTepUaIbHO-TEXHUUECKOMY 00€CIIeYeHHIO

Jns peanuzaniyi TPOTPaMMBbl JTUCHUIUIMHBIL JTOJDKHBI OBITH TPEAYCMOTPEHBI CIIEeIyIOIIne
CrieIMaabHbIC MOMEIIEHUS: YICOHBI KaOMHET XUMUHU /UK y4eOHON XUMHUECKOU JJTab0opaTOpUH.

O6opynoBanue ydeOHOro KaOwHeTa (HarysigHbIe MMOCOOHWs): HAOOpHI IIAPOCTEPIKHEBHIX
MoOJIeJIell MOJIEKYJI, MO KPHUCTAJUIMYECKUX PEIIETOK, KOJUIEKIIMH MPOCTBIX M CIOXKHBIX BEIIECTB
W/ KOJUIEKLIMH IOJIMMEPOB; KOJUICKIHMSI TOPHBIX IOpPOJ M MHHEpaloB, Tabiuua MeHneneesa,
y4yeOHbIe (PUITbMBI, ITUGPOBBIC 00pa30BATEIIbHBIC PECYPCHI.

TexHuueckue cpeicTBa OOYYCHHUS: KOMITBIOTEp C YCTPOWCTBAMH BOCIIPOW3BEICHHS 3BYKa,
MPUHTEP, MYJIbTHUMEIUA-TIPOCKTOP C D3KPAaHOM, MYyJIbTHUMEIWHHAs JOCKa, YyKa3Ka-TIPe3eHTEep JUIs
IIPE3CHTALUMN.

O6opynoBanue JiabopaTopud U pabouMx MeCT JIabopaTOPUHU: MEH3YPKH, IHUIETKH-
KareJIbHUIbI, TEPMOMETPHI, MHKPOCKOII, JIYIbl, TPEIMETHBIC U MOKPOBHBIC CTEKJIA, TUIAHIICTHI JJIs
KaleJabHBIX peakluii, (uiIbTpoBalbHAasg Oymara, NMPOMBIBAIKHU, CTEKIISHHbIE MPOOUPKHU, PE3UHOBBIC
npoOku, (oHapuku, HAOOp PEAKTUBOB, CTEKISHHBIC MAJOYKW, MITATHBBI I MPOOHPOK; MEpHBIE
UWIMHIPBI, BOPOHKHM CTEKJISTHHBIC, BOPOHKHU JlenuTeIbHbIe MmHApudeckue (50-100 mi), cTynku c
MECTUKOM, (aphopoBBIE YalIKH, MHHLETH, (WIBTPHI OyMakHbIe, BaTa, Mapiisi, YacOBBIE CTEKIA,
ANEKTPOIUIUTKU, 1a00paTOpHBbIE IITATHBBI, CHUPTOBBIC TOPENKH, CIUYKH, MPUOOp A MOTydeHUs
ra3oB (WM NpoOUpPKa C Ta300TBOJHON TPYyOKOI), IepKaTesid Il TPOOUPOK, CKIISTHKH JJIsi XPaHCHUS
PEaKTHBOB, pa3laTOYHbIC JIOTKH; XxuMuuyeckue ctakanbl (50, 100 m 200 mur); mmaTenw; MUHIIETHI;
TUTEJIbHBIE MBI, CEKYHIOMEpHI (TaiiMepsl), MepHbIe Tpodupku (Ha 10-20 mi) u MepHBbIE KOJOBI
(25, 50, 100 u 200 ™), BoasiHas OaHs (MJIM TEPMOCTAT), CTCKJISIHHBIC MAJIOYKH; KOHUYCCKHUE KOJIOBI
g tatpoBanud (50 m 100 mut); MHAMKATOpHBIE MOJIOCKM i ompeneneHus pH u cranpaptHas
WHMKATOpHAS IIKaJla; yHUBEPCATbHBIA HHAUKATOP; nuneTku Ha 1, 10, 50 M (v mo3zaropel Ha 1, 5 u
10 mut), GropeTkH Juis TUTpOBaHMA, MenuiuHckue mmpuisl Ha 100—150 mui, maGoparopHbie w/wmm
aHaluTU4eckue Bechl, pH-MeTpbl, cymuabpHbIA mKad, U 1p. 1aboparopHoe 000pyI0BaHHE.

3.2. UadopmanmonHoe o0ecrieyeHne peann3annuy mporpaMMbl

1. Insa peanusanuu mporpaMmbl OMOIHMOTeYHBINH (HOHA 00pa3oBaTEIbHON OpraHU3aUH JOKEH
UMETh TI€YaTHbIE W/MJIM JJIEKTPOHHBIE O0O0pa3oBaTeiabHble M  HH(OPMALMOHHBIE PECYPCHI,
PEKOMEHIOBAaHHBIE ISl UCTIOIB30BaHUSI B 00pa30BaTeIbHOM Ipoliecce, He cTapuie 5 JeT ¢ MOMEHTa
U3/1aHus.

2. PexomeHnayemble MeyaTHbIE M3JaHMs MO peaau3aluu 0011eo0pa3oBaTeIbHON TUCITUILTNHBI
MIPEJICTaBICHbl B METOAMYECKUX PEKOMEHAIMAX [0 OpraHu3aluu 00ydeHusl.

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJIBHOM
JIACLIUTUIMHBI

KoHTponb U olieHKa pe3yibTaToB OOy4YeHMs OCYLIECTBISIETCS IPENojaBaTelieM B Ipolecce
MIPOBEJCHUS MPAKTUYECKUX 3aHATHM M 1a00paTOpHBIX pabOT, TECTUPOBAHMS, a TaKKE BBITOJIHEHUS
o0yyaroIMMHUCs HHIAMBUIYaJIbHBIX 3aJaHUM, IPOEKTOB, HCCIeAoBaHUM. Pe3ynpTathl 00ydeHUs
OTIpEe/IETISAI0T, YTO OOydarolluecsl JOJDKHBI 3HaTh, MOHMMATh W JEMOHCTPUPOBATh IO 3aBEPILIEHUU
W3Y4YEHUSI TUCLIUIINHBL.

Jns dopmupoBaHus, KOHTPOJS M OLEHKU pPE3yJbTAaTOB OCBOCHUS Y4E€OHOW TUCIUIIMHBI
UCMOJB3YETCs] CUCTEMa OIICHOYHBIX MEPOIPUATHH, IMpEICTaBIAIONIas CO0OW KOMIUIEKC Y4eOHBIX
MEPOIPUATHI, COTIIACOBAaHHBIX C pe3yJibTaTaMH 00y4deHUsI U chopMyaupoBaHHBIX ¢ yuerom DPI'OC
COO (nmpenmeTtnbie pe3yabTaTsl o quctuminie) u GI'OC CIIO.
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J.1. MenneneeBa

OK/TIK | Monayns/Pa3nen/Tema PesynpraTt 00yueHus THunbl OLIECHOYHBIX MEPOIIPUATHIM
OcHoBHOE cojiepKaHue
Pasnen 1. Ocuospl|PopmynupoBaTh 0a30BbIC
CTPOCHUSI BEIIECTBA IIOHATHUA U 3aKOHBI XUMUHU
OK 01 Crpoenue atomoB|CoctaBnarh xumudeckue|l. Tect «CrpoeHue aroMoB
1 XUMHYECKHX D3JIEMEHTOB|()OPMYJbl COCTUHEHUN B|XHUMHUYECKUX AJIEMEHTOB u
U MPUPOAA XUMHUYECKOM|COOTBETCTBUU CO|MIpUPOAA XUMHUUECKOHN CBSI3U».
CBSI3U CTEIEHbIO OKHCJIeHHUs|2. 3ajaud Ha  COCTaBJICHUE
XUMHUYECKHX  DJIEMEHTOB, | XUMHYECKUX bopmyn
UCXOJI U3 BAJICHTHOCTH U|IBYXaTOMHBIX COeIMHEHU M
AIIEKTPOOTPHULIATETILHOCTH |(OKCHUIOB, CyJIb(HUIIOB, TUAPUIOB
U T.IL.).
3. 3amaHus Ha HCHOJb30BaHUE
XUMUYECKOM CUMBOJIMKHU u
Ha3BaHUU COeIUHEHUN o
HOMEHKJIATypE MEXIyHapOIHOTO
coro3a TEOPETHUYECKON u
MPUKIaTHON XUMUH "
TPUBUAIBHBIX  Ha3BaHUU Ui
COCTaBJICHUS XUMUYECKHUX
bopmyn JIBYyXaTOMHBIX
COCIMHEHUH (okcu10B,
CyJb(UIOB, TUAPHJIOB U T.I.) U
JIPYTUX HEOPTraHUYECKUX
COEIMHEHUH OTAENbHBIX KJIACCOB
OK 01 [Tepuonuueckuii 3akoH U | XapaKkTepu30BaTh I. Tecr «Merammueckue /
2 OK 02 |rabmuma J.W.|xuMHu4YecKrue 3JIEMEHThl B|HEMETAIIMYECKUE CBOIICTBA,
Meneneena COOTBETCTBUU c UX [3JIEKTPOOTPULIATENILHOCTh u
MOJIOKEHHUEM B|CPOJICTBO K AIIEKTPOHY
MEPUOIUYECKON  CHUCTEME|XUMUYECKUX 3JIEMEHTOB B
XUMHUYECKUX  DJIEMEHTOB|COOTBETCTBUE C UX AJICKTPOHHBIM

CTPOCHUEM W  IIOJIO)KCHUECM B

MIEPUOIUYECKON cucreme
XUMUYECKUX  dneMeHtos  JI.W.
MenpneneeBay.

2. IlpakTtnueckue 3amaHus Ha
YCTAHOBJICHUE  CBA3U  MEXAY
CTPOCHHEM aTOMOB XUMHUYECKUX
JJIEMEHTOB W NEPUOJMYECKUM
U3MEHEHUEM CBONCTB
XUMHUYECKHUX DJIJIEMEHTOB H HUX

COCIMHEHUII B COOTBETCTBUU C
MIOJIOKEHUEM [Tepnonnueckon
CUCTEME.

3. IIpakTUKO-OpHEHTHPOBAHHBIE
TEOpETUYECKHE  3aJaHud  Ha
XapaKTepU3aLHnIo XUMHUYECKUX
aneMeHTOB: «Metamumyeckue /
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OK/TIK

Monyns/Pa3nen/Tema

PesynpraTt 00yueHus

THIIbI OLIEHOYHBIX MEPONPUATHN

HEMETaJUTHYeCKHe CBOIiCTBa,
AJIEKTPOOTPULIATEILHOCTh "
CPOZACTBO K JNEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C HUX DIJIEKTPOHHBIM
CTPOCHMEM U TIOJIOKEHUEM B

CBOWCTBA
HEOPraHUYECKUX
BEIIIECTB

CBOMCTBA HEOPTraHNYCCKUX
BCIICCTB

[IEPUOIUYECKON cucreme
XUMHYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa
2 p 5 X Xapakrepu3oBath TUIIBL  |KoHTposbHas paboTa
p::ﬁiﬁn' VIMITHECKHE | viraecknx peakuuit «CTpoeHue BeIIeCTBa U
XUMHUYECKHE PEaKIUN»
21 | OKO0l1 Tunpl XUMHYECKUX CocTaBisTh peaKuu 1. 3agaum Ha  cOCTaBJICHUE
OK 04 |peakunii COCIMHEHUS, PA3JIOKEHUS, | yPABHEHUN PEAKIINNA:
oOMeHa, 3aMeIIeHuUs, —  COCIWHEHHUs,  3aMelICHHS,
OKUCITUTEIHHO- paznoxeHusi, 0OMeHa;
BOCCTaHOBUTEJIbHbBIE — OKHUCIIUTEIHHO-
peakiuu BOCCTAHOBUTEJIBHBIX pEaKIUld C
UCIIOJIb30BaHUEM MeToj1a
AJIEKTPOHHOTO OanaHca.
2. 3agayM Ha pacyeT Macchl
BEIIIECTBA WM 00BEMA
ra3oB MO W3BECTHOMY KOJIUYECTBY
BEUIECTBA, Macce WIH O00bEMY
OIHOTO U3  YYacTBYIOIIUX B
peaKkL Uy BELIECTB; pacu€Thl
Macchl  (0OBEMa,  KOJIMYECTBa
BEUIECTBA) IMPOJIYKTOB PpPEaKIMH,
€CIM OJHO W3 BEIIECTB MMEET
IPUMECH
2.2 DNEeKTPOIUTHYECKAS CocTaBnisTh ypaBHEHHUS 1. 3amanuss Ha CcOCTaBIEHUE
JUCCOIMAITUS M HOHHBIA |XUMHYECKHX PEaKIIHH MOJICKYJISIPHBIX " HMOHHBIX
oOMeH MOHHOTO OOMEHa C peaknuii ¢ ydacTHeM KHCIOT,
y4acTheM OCHOBAaHUU u coJiei,
HEOPraHMYECKUX BEIIECTB |yCTAHOBIICHUE W3MEHEHUS
KHCJIOTHOCTH CPEIbI
2. Jlabopatopnas paborta "Tumbl
XUMUYECKUX peakiui”
3 Pazgen 3. Ctpoenne u  |MccnenoBats ctpoenue u |KontponpHas padota

«CBolicTBa HEOPTrAaHUYECKHX
BEIIECTB
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[LOKYMEHT NoAnuncaH 31eKTPOHHON NOANMUCHIO.

OK/TIK

Monyns/Pa3nen/Tema

PesynpraTt 00yueHus

THIIbI OLIEHOYHBIX MEPONPUATHN

3.1

OK 01

Kinaccudukanms,
HOMEHKJIaTypa
CTPOCHHE
HEOPraHHYECKUX
BEIIIECTB

)51

Knaccudumnuposats
HEOpraHUYEeCKHe
BEIIECTBa B COOTBETCTBUU
C UX CTPOEHUEM

I. Tecr «Homenknatypa wu
HEOPraHUYECKUX
UCXOMs
bopMyIIBI
XUMHYECKON

Ha3BaHUeE
BELIECTB
XUMHUYECKOU

u3 ux
W
COCTaBJICHUE
bopMyJIBI HCXONs W3 Ha3BaHUS
BEILECTBA

[0  MEXIyHapOJIHOH

U TPUBHAIIBHON
HOMEHKJIAType».

2. 3ajgayum Ha pacyer MacCOBOM
momd  (Macchl)
aJIeMEHTa (coennHeHMs) B

MoOJIeKyJie (CMECH).

XHUMHYCCKOI'O

3. [IlpakTuyeckue 3agaHusi IO

KJaccu(uKauy, HOMEHKIATYpe U
dbopmytam
BEILICCTB

XUMUYECKUM
HEOPTraHUYECKUX
pa3IMYHBIX KIIACCOB.
4. Ilpaktuueckue
ornpezeneHue
aKTUBHOCTH

3aJaHusd  Ha
XHUMHYECKON
BEIIECTB B
3aBUCUMOCTH BHJIa XHMHYECKOU
CBSI3M M THUMNA KPHUCTALTUYECKOMN
pelIeTKr

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYECKUX
BEILIECTB

YcranaBanBaTh
3aBUCUMOCTh ¢duzuko-
XUMHYECKHX CBOMCTB
HEOPraHWYECKHX BELIECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, a TaKXe TuIlla
KPUCTaJUTMYECKOU

pemeTKn

1. Tect «OcobeHHoCTH
XUMHYECKHX CBOWCTB OKCHJOB,
KHCJIOT, OCHOBaHMH, aM(pOTEpHBIX
THJIPOKCHUJIOB U COJIEM».

2.  3Bamanus COCTaBJIEHHE
YPaBHEHUN XMMHWYECKUX pEaKLUU

C Y4aCTUCM IPOCTHIX U CIIOKHBIX

Ha

HEOPTraHUYECKHUX BELIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(bOTEPHBIX 3JIEMEHTOB;
HEOPTraHUYECKHUX KHCIIOT,
OCHOBaHUM u amM(pOTEepHBIX
TUAPOKCHUJIOB,  HEOPTaHWYECKUX
COJIEH,  XapaKTepU3YIOIINX
CBOICTBA U CITOCOOBI MOTyYEHUSI.

3. IlpakTuKO-OpHUEHTHPOBAHHBIE

Hux

TECOPCTUUCCKHUC 3aJaHusd Ha

CBOMCTBA 51 [IOJIy4YEeHHUE
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[LOKYMEHT NoAnuncaH 31eKTPOHHON NOANMUCHIO.

OpTraHN4Y€CKUX BEIIECTB OT
CTPOCHUS MOJICKYJI

OK/TIK | Monayns/Pa3nen/Tema PesynpraTt 00yueHus THunbl OLIECHOYHBIX MEPOIIPUATHIM
HEOPraHMYEeCKUX BEIIECTB
3.3 |OK 0l |Wnentudukamus Hccnenosathb 1. IIpakTuko-OpuEeHTHpPOBAHHbBIE
OK 02 |HeopraHmyeckux KAUECTBEHHBIC PEAKLIMM  |3a/1aHUS o COCTABJICHUIO
OK 04 BEIIECTB HEOPraHWYECKUX BEUIECTB |XMMUYECKUX PEAKLHI C ydacTHEM
HEOPraHMYeCcKuX BEIIIECTB,
UCIOJIb3YEMBIX s ux
UICHTH(DUKAIIH.
2.JIaGopatopHas pabora:
“Unentuduxanms
HEOPraHUYECKHUX BEIECTB”
4 Pasnen 4. Ctpoenue u |HccaenoBats crpoenue u|KonrpoabHas padora
cBOiicTBa cBoiicTBa opranuyeckux («CTpoeHue u cBoiicTBa
OpraHHYecKuX BellleCTB OPraHMYeCcKHX BellecTB)
BellleCTB
4.1 | OK 01 Knaccudukanms, Knaccudumuposars 1. 3agaHus Ha coCTaBlIEHUE
CTpOEHUE U OpraHMYEeCcKHe BEIeCTBa B [Ha3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEJMHEHUH 110 TPUBUAILHON WU
OpPraHUYECKUX BEUIECTB |CTPOECHUEM MEXTyHapOAHOM
CHCTEMaTHYECKOW HOMEHKJIAaType.
2. 3ajaHus Ha COCTaBJICHUE
MIOJTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMyIT
OpPraHUYECKUX BEIIECTB
OTJICJIbHBIX KJIACCOB.
3. 3aauM Ha onpezeneHue
npocreiien GopmMyJibl
OpPTraHUYeCKOI MOJIEKYIIbI, UCXOIS
13 3JIEMEHTHOTO cocTana (B %)
42 |OKO01 CBolicTBa OpraHuyecKkux | Y cTaHaBIUBaTh 1. 3ananus Ha cOocTaBIEHHE
OK 02 |coenuHeHuit 3aBHUCUMOCTh (PM3UKO- YpaBHEHUH XUMHUYECKUX peaKLui
OK 04 XUMHYECKUX CBOMCTB C y4acTHEM OPraHHYECKHUX

BCIIIECTB Ha OCHOBAaHUH UX
COCTaBa U CTPOCHMUS.

2. 3agaHus Ha COCTaBICHHUC
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTIOCTPUPYIOIIUX XUMUYECKHE
CBOICTBA C Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKIUi U
TCHETHYSCKOM CBSI3U
OPraHUYEeCKHUX BEIIECTB Pa3HBIX
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[LOKYMEHT NoAnuncaH 31eKTPOHHON NOANMUCHIO.

Paspnen 6. PacTBopsl

PacTBOPHI € 32JaHHBIMH
XapaKTepPUCTHKAMH

OK/TIK | Monayns/Pa3nen/Tema PesynpraTt 00yueHus THunbl OLIECHOYHBIX MEPOIIPUATHIM
KJIaCCOB.
3. PacuerHbie 3aauu 110
YPaBHEHMSIM PEAKLUN C ydacTHEM
OpPraHUYECKUX BELIECTB.
4. JlaboparopHas paboTa
“ITpeBparieHust OpraHu4ecKuX
BEUIECTB [IpY HarpeBaHUM"
43 |OKOl |Unentudukamus Hccnenosathb 1.IIpakTuKO-OpUEHTUPOBAHHbBIE
OK 02 |opraHuMueckHX BEIIECTB, |KAUECTBEHHBIC PEAKIIUM  [3aJaHMs 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYEeCKUX XUMUYECKUX PEAKLUHI C y4aCTUEM
IIPUMEHEHHE B OBITOBOM |COEAMHEHUI OT/IENbHBIX |OPraHUYECKHUX BELIECTB, B T.Y.
Y TIPOU3BOJICTBEHHON KJIaCCOB UCITOJIb3YEMBIX Ul UX
NesITeIbHOCTH YeJIOBEKa UACHTU(DUKALMU B OBITY U
IPOMBIIIJICHHOCTH.
2.JIaboparopnas paboTa:
“Unentudukarus opraHnIecKux
COEJIMHEHUH OTAENbHBIX KJIaccoB”
5 Paznen 5.|XapakTepu3oBathb
Kunernueckne U |BJIMSIHHE PA3JIMYHBIX
TepMoaMHAMHUYeckHne |(akTopos HA
3aKOHOMEPHOCTH PaBHOBecHe H CKOPOCTH
NPOTEeKAHUS XMMHYECKHX peaKIuii
XHUMHYECKHX pPeaKkuui
5 OK 01 CkopocTb XUMHUECKHX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XMMHYECKOE |BIMSHUE KOHLIEHTPALIMA  |TEOPETUUYECKUE 3aaHMsI HA
paBHOBECHE pearupyromux BeecTB U [aHaiIu3 (pakTOpoB, BIUSIONIUX HA
TEMIIEPATypPbl HA CKOPOCTh |[U3MEHEHUE CKOPOCTH XUMHUECKOMN
XUMHUYECKUX PEaKni peakuuu. [Ipaktuko-
XapakTepu3oBarhb OpUEHTUPOBAaHHBIE 3aJIaHUS HA
BIIUSTHUE U3MEHEHUS pUMeHeHue npuHuumna Jle-
KOHIIeHTpaluu BemecTs, |lllaTenbe ans HaxoxaeHUs
peaxkLuu cpeasl u HaIpPAaBJICHUS CMEILECHUS
TEMIIEPATypPhI Ha PaBHOBECHSI XUMUYECKON PEAKIINU
CMeIlEHHE XUMUYECKOT0 |1 aHalu3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMELLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarh HCTHHHBIE
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[LOKYMEHT NoAnuncaH 31eKTPOHHON NOANMUCHIO.

OK/TIK | Monyns/Pa3nen/Tema PesynbTar 00y4eHus TuIbI OLIEHOYHBIX MEPOTIPUATHM

6.1 | OKOl [Tonsitue o pactBopax  |Paznuyarh UCTUHHBIC 1. 3amaun Ha MPUTOTOBJICHUE

OK 02 pacTBOpHI pacTBOPOB.
2. [TpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3aJJaHUs Ha
JIUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMbIC B OBITOBOW U
MIPOU3BOJICTBEHHOM JESITEIIbHOCTH
YyeJioBeKa

6.2 |OKOl Uccnenosanue coiictB |MccienoBars Gpusuko- Jlaboparopuas pabota
OK 04 |pactBOpOB XUMUYECKHE CBOKCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB

1 IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJleP:KaHue (COoAepKAHUE MPUKIATHOTO MOIYJIs1)

7 Pazpnen 7. OuenuBaTth nocjaeaACTBHS |3anuTa Keiica (¢ yueToM
Xumus B ObITY U OBITOBOII U Oyayueii npogeccuoHAIbHOM
NMPOM3BOJACTBEHHOI NMPOU3BOCTBEHHOI AesiTeIbHOCTH)

AesiTeIbHOCTH JAesiTeIbHOCTHU YeJI0BeKa

YeI0BeKa ¢ MO3M UM
IKOJIOTHYECKOH
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IPOU3BOACTBECHHOM
NeSTeIbHOCTH YeJI0OBEKa

O1eHHUBAaTh MMOCIEICTBUSA
OBITOBOM U
MIPOU3BOJCTBEHHOMN
JIeATEIIEHOCTH YeJIOBEKa C
MMO3UITUH DKOJIOTHYECKOHN
0e30macHOCTH

Keiic (c yuerom Oyaymieit
npodeccnoHanbHOMI
JESITEIILHOCTH )

Bo3MoHbBIE TEMBI KEHCOB:

1. ITorennenue k1uMara u
BBICBOOOXK/ICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. Byayume marepuansl 1S aBua-
, MAITUHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBble maTepuansl ams
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTEIBHBIX TPENapaToB

JOKYMEHT NNOAIMUCAH 3JEKTPOHHOU NMOAIMUCHIO
NOAJIMHHOCTDB JOKYMEHTA HE HIOATBEPK/IEHA.

&)
NOAINCh

IMPOBEPEHO B TIPOI'PAMME KPUIITOAPM.
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[OKyMeHT noanuncaH 3/1eKTPOHHOM NOANUCHIO.

06wumii ctaTyc noanucu:

Ceptudukar:
Bnapgeneu;:

Uspartenb:

CpoK peiictBua:

[aTta v Bpema co3ganHua M.

MoAnucK maTemaTUYEeCKN KOPPEKTHbI, HO HET NOJIHOTO A0BEPUA K OAHOMY UM
HECKONbKUM cepTudMKaTam Noanmcu

00C38E97751722F1D66733A412678C3789

beTky3nHa Hatanba BanepbeBHa, beTky3nHa, Hatanba BanepbesHa, sport-
uor@yandex.ru, 121521689394, 00204832281, TOCYAAPCTBEHHOE BIOAXETHOE
NPOPECCMOHA/IbHOE OBPA30BATE/IbHOE YUYPEXIEHWUE PECMYB/IMKN MAPUN
31 "YYU/IULLIE O/IMMIMUACKOTO PE3EPBA", AUPEKTOP, Pecnybaunka Mapwii 3n,
RU

KasHauelctBo Poccuu, KasHauvelrictso Poccuun, RU, r. MockBa, BonbLuoi
31aTOYCTUHCKUI Nepeynok, 4. 6, ctpoeHune 1, 1047797019830, 7710568760, 77
Mocksa, uc_fk@roskazna.ru
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