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\
1 OBIIASA XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBbI

OBIIEOBPA3OBATEJBHOW IUCIHUITIJIUHBI «XUMMUS»
1.1. MecTo JUCHMIUIMHBI B CTPYKTYpE OCHOBHOU NpodeccHoHaIbHON



o0pa3oBaTeIbHON MPOrpaMMBI

O61eobpazoBaTeNbHas TUCUMUILIMHA « XUMHUSD» U3y4daeTcsi Ha 0a30BOM YpOBHE
B 0011€00pa30BaTEIbHOM ILMKJIE Y4€OHOrO IJIJaHa OCHOBHOM Mpo¢hecCHOHATBHOU
00pa3oBaTeIbHON MPOrpaMMbl YKPYIMHEHHBIX IPYII CIEUUATbHOCTENH / MpOoQeccuid:
43.00.00

TpynoeMKoCTh NUCHUIUTUHBI «XUMHS» Ha 0a30BOM YpOBHE cocTaBiseT 74
yaca, U3 KOTOphIX 68 daca - 6a30BbIif MOAYJIb (6 pa3aesnoB) U 6 4acoB - MPUKIIATHON
Moaynb (1 pas;en), BKIIIOYAIOIUMK MPAaKTUKO-OPUEHTUPOBAHHOE COJEpIKaHHe
KOHKPETHOM MpOo(eCcCuu WK CelMaTbHOCTH.

[IpukinanHoit Moaynb BKJIHOYaeT oauH paznein. Pasmen 7 «Xumus B ObITY U
NPOU3BOJICTBEHHONW JESATENBHOCTH UeJoBeKa» mpodeccuil/crnennanbHoCTel  Ha
MaTepHuajie KeicoB, CBSI3aHHBIX C JKOJIOTMYECKON O€e30MacHOCThI0 M OIEHKOU
MOCJIEJICTBUN OBITOBOM M MPOU3BOJCTBEHHOMN JIEATEILHOCTH, MO OTpacisM Oyayiien
npodeccuoHaIbHOM 1eATeTbHOCTH 00yUYatoIInXCsl.

[lepuon o0OyyeHMss W  pacmpeieieHHe IO CeMecTpaM  ONpeessieT
oOpa3oBaTreibHasi OpraHu3als CaMOCTOSTENbHO, C YUYETOM JIOTUKUA (POPMUPOBAHUS
OpPEAMETHBIX  PE3yJbTaTOB, OOMMX U  MNPOPECCHOHAIBHBIX  KOMIIETEHIIHH,
MEXIPEIMETHBIX CBSI3€M C APYrUMHU JUCHHUIUIMHAMHU 0011e00pa30BaTeIbHOTO U
o01enpodecCHOHAIBHOTO IIUKIIOB YYeOHOTO TIIaHa.

1.2. lenu u nnaHupyemble pe3yJabTaTbl OCBOCHUS TUCIUILTAHBI

1.2.1. llenu u 3a1a4u TUCITATINHBI

DOopMUPOBAHUE Y CTYJICHTOB MPEACTABICHUA O XMMHUYECKOW COCTaBJISIOLICH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPa KaK OCHOBBI IPUHSTUS PEIICHUN B dKU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOTO IMOBEICHUS B IPUPOIHOM Cpeie.

3amauu TUCHUUILINHBL:

1)  cdhopmMHUpOBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTCKAHUS XUMHUCSCKUX
MIPOLIECCOB U SIBJICHUM B OKPYXAIOLIEH Cpele, UEJOCTHOW HAy4YHOM KapTUHBI MHpA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2)  pa3BUTh yYMEHHSA COCTaBISATH  (OPMYJIBI ~ HCOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB, YPABHEHUS XUMUUYECKHUX PEaKIUd, OOBACHITh MX CMBICI,
HMHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3)  cdhopMupoBaTh HABBIKM TPOBEACHHS TMPOCTCUIINX XUMHYCCKHX
OKCIIEPUMEHTATBHBIX HWCCICAOBAHMA C COOJIOZCHHUEM TIpaBWI  0E30MacHOTO
oOparieHus ¢ BEIIECTBAMH H JIaA0OPaTOPHBIM 000PYTI0BaHUEM;

4)  pa3BUTH YMEHHUS WCIIOJIb30BaTh MH(DOPMAIIMIO XUMHUYECKOTO XapakTepa

M3 Pa3INYHbIX KCTOYHHUKOB,



5)  cdopmMupoBaTh  yYMEHHUS  MPOTHO3UPOBATH  IOCICJACTBUS  CBOCH
NEATeIbHOCTH M XHMHYECKUX MPUPOJHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX
MPOLIECCOB;

6)  cdopmMupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTHIKCHHH XHMHYCCKOM

HayKH{ M TEXHOJOTUM JIJIs1 pa3BUTHUS COLUATIBHOM U MPOU3BOACTBEHHOU cep.



1.2.2. IlnanupyemMblie pe3yJbTaThl 0CBOCHHUS 0011e00pa30BaTe/IbHON JUCHUILIMHBI B cO0TBeTcTBUU ¢ PI'OC CIIO u Ha

ocHose ®I'OC COO

Ko n HanmeHnoBaHue
dbopMupyeMbIX KOMIIETCHIIUN

[Imanupyemeble pe3ysbTaTbl OCBOCHUS JUCIUIIIINHBI

Oo0mume

JncuunimHapHblie

OK 01.

Br16upathb crocoObl penieHus
3a/1a4 nMpodhecCUOHAIBHOM
AESITeTbHOCTH IPUMEHHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.

B wactu TpyaoBoro BocuTaHus:
-TOTOBHOCTB K TPYAY, OCOZHAHUE

IIEHHOCTH MacTEepPCTBa, TPYIO0JIIO0UE;

-TOTOBHOCTH K aKTHBHOM
JESITEILHOCTH TEXHOJIOTUYECKOM U
COIMAJIEHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh MHHUIIMMPOBATH,
TUTAHKPOBATH U CAMOCTOSITEIIEHO
BBITIOJTHATB TaKYIO JIEATEIbHOCTD;
-MHTEPEC K Pa3IudHbIM chepam
po(eCCHOHAIBLHOM eI TeIbHOCTH,
OBnazcHUE YHUBEPCATLHBIMU
II03HABATEILHBIMH JIEHCTBUSIMMU:

a) 0a30BbIC JIOTUYCCKHE NCHCTBUS:
-CaMOCTOSITEIIBHO (DOPMYJITUPOBATH
aKTyaJU3UpOBaTh MIPOOJIEMY,
paccMaTpHBaTh BCECTOPOHHE;
-YCTaHABJIMBATH CYIIECTBCHHBIN
PU3HAK WU YIeOHBIMH H
OCHOBAHHUS JIJIsI CPAaBHCHHUS,
KJaccupuKaruy 1 00001eHNS;
-OTIPEACIATH 1ETN ASATCIbHOCTH,

3a7aBaTh NapaMeTPbl U KPUTEPUHU UX

JIOCTYKCHHS,
-BBISIBJISITh 3aKOHOMEPHOCTH U

-BJIQJIETh CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraoiue MOHATHS
(XMMHYECKUI PJIEMEHT, aTOM, 3JIEKTPOHHAs
000J10YKa aToMa, S-, p-, d-dJIEKTPOHHBIC OpOUTAIH
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,
AIEKTPOOTPULIATENBLHOCTD, CTENIEHb OKUCIICHUS,
XUMHUYECKas! CBSI3b, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIM 00BEM, YTIICPOIHBIN CKEJIET,
GbyHKIMOHANIBHAS TPYIINA, paguKall, U30MEPHs,
M30MEPBI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH,
YIJIEBOJIOPO/IBI, KUCIOPOJI- U a30TCOAEPKAIIUE
COeIMHEHHNS, OMOJOrNUYECKN aKTUBHBIE BEIIECTBA
(YrneBobl, )KUPHI, OCITKH), MOHOMED, TTOJTUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHMS, KPUCTAJUTMYECKAs PEIIETKA, THUIIBI
XUMHUYECKUX peaKiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC, IK30-U Y3HAOTCPMHUYECKHE,
peaKIuyu HOHHOTO 0OMEHA), PacTBOP, JICKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJIUTHIECCKAS TUCCOLIUALIMS,
OKHCJIUTEIIb, BOCCTAHOBUTEND, CKOPOCTh
XUMHUYECKOU pEeaKINU, XUMUUYECKOE PAaBHOBECHE),
TEOPHHU U 3aKOHBI (TCOPUS XUMHUYECKOTO CTPOCHUS
opranndeckux BemectB A.M. bytneposa, Teopus
AJIEKTPOJTUTHYECKON TUCCONAIIAY, TTIEPUOTUICCKUI
3akoH JI.V. Menpeneena, 3aKk0OH COXpaHEHHS] MacChl),




IPOTUBOPEUHSI B pACCMATPUBACMBIX
SIBJICHUSAX;

-BHOCHUTH KOPPEKTUBHI B
JEeITEILHOCTD, OIIEHUBATH
COOTBETCTBUE PE3YyJIbTATOB IIEJISIM,
OIICHWBAThH PUCKH TIOCIIECTBUH
JIEITEILHOCTH,

-pa3BUBaTh KPEaTUBHOE MBIIIIJICHUE
IIPH PEIICHUH )KU3HEHHBIX TTPOOJIEM
0) 6a30BBIC HCCIIEIOBATEIHCKUE
JICUCTBUA:

-BJIaJICTh HaBbIKAMH Y4€OHO-
MCCJIEOBATEIBCKON U MMPOECKTHON
JEITEILHOCTH, HaBBIKAMU
paspeliieHus mpooeM;

-BBISIBJISITh IPUYHNHHO-CJICCTBCHHBIC
CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEeIICHUs,
HAXOJIUTh apTyMEHTHI JIJIS
JIOKa3aTeIbCTBA CBOUX
YTBEPXKIACHUMN, 3a1aBaTh KPUTCPHUH
pelieHus;

-aHAIM3UPOBATH MOJTyUYCHHBIC B
3a/1a9M pe3yJIbTaThl, KPUTUUCCKHU
JIOCTOBEPHOCTB, MPOTHO3UPOBATH
HOBBIX YCJIOBUSX;

-yMEeTh MEPEHOCUTH 3HAHUS B
ITO3HABATEILHYIO MPAKTHICCKYIO
00J1aCTH KU3HEAEITEIIHLHOCTH,

3aKOHOMEPHOCTH, CHMBOJINYECKHUUN SI3bIK XUMHUH,
(aKTONOrM4eCcKUe CBEICHUS O CBOMCTBAaX, COCTABE,
NOJIyYeHUH U 0€301TaCHOM UCIOJIb30BaHUU
BAKHEHIIINX HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB B OBITY U MPAKTHUYECKOMN JEATEIbHOCTH
YEJI0BEKA;

-YMETh BBISIBIIATH XapaKTEPHbIE TPU3HAKHU U
B3aUMOCBSA3b U3YUEHHBIX MTOHITUNA TPUMEHSTh
COOTBETCTBYIOIINE MOHATUS MIPU ONUCAHUU
CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U
OPTraHNYECKHUX BEUIESCTB U UX MPEBPAIICHUII;
BBIABJISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSIMU U TIPEJCTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

-YMETb UCI0JIb30BATh HAUMEHOBAHUS XUMUUECKUX
COEIMHEHUI MEKIyHApPOIHOI'O COK03a
TEOPETUYECKON U MPUKIATHOW XUMHH U
TPUBHUAJIbHBIE HA3BAHUS BAKHEHIINX BEIIECTB
(9THIICH, alleTUlIeH, TIUIEPUH, PEHOI,
dbopmManpaeru, ykCycHasi KUCjaoTa, TJIUIINH,
yrapHbIi Ta3, YIICKUCIbIN T'a3, aMMHAK, TallleHast
W3BECTh, HETAILICHAs! U3BECTh, IIUTHEBAS COAA U
JPYTHX), COCTABIATH (POPMYIIBI HEOPTAHUUECKUX U
OpraHUYECKHUX BEUIECTB, YPABHEHUS XUMUYECKUX
peakiuii, OObSICHITH UX CMBICIT; IOATBEPKIATh
XapaKTEPHbIE XUMUYECKHE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U 3aITUCAMU
YPaBHEHUN XMUMUYECKUX PEAKIUN;

-YMETh YCTAHABJIMBATh NPUHAJIEKHOCTh U3YUYECHHBIX




-yMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEAMETHBIX 00JacTel;
-BBIJIBUTaTh HOBBIE HJIEH,
npenaraTb OPUrHHAIbHBIC
TIOJTXO/TBI M PEIICHUS;
-CIIOCOOHOCTBH MX HCIIOJIb30BaHHUS B
MMO3HABATECJILHOM U COLMAILHOM
TIPAKTUKE

HEOPraHUYECKUX U OPraHUYECKHX BELIECTB K
OIIpEEIICHHBIM KJIACCaM U IpylnaM COeIMHEHUH,
XapaKTepU30BaTh UX COCTaB U BAXHEUIINE CBOMCTBA;
OTPEAENSITh BUAbl XUMUYECKUX CBS3EH
(KOBaJICHTHAsl, MOHHAs, METaJINYECKas,
BOJIOPOJIHAA ), TUIIBI KPUCTAJUTMUECKUX PEIIETOK
BELIECTB; KJIACCU(DUIMPOBATH XUMUYECKUE PEAKLIUU;
-cpopMUpOBATH NPEICTABICHUS: O XUMHUYECKON
COCTaBJISIOIIEH €CTEeCTBEHHOHAYYHOU KapTUHbI
MUpa, pOJIM XMMUU B IO3HAHUU SIBJICHUW MTPUPOIbI, B
(bopMHUpPOBAaHUY MBIIIJICHUS U KYJIbTYPhI TUYHOCTH,
ee GyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM
JUTSL peLIeHUs TPAKTUYECKUX 3a1a4 U SKOJIOTUYECKU
00OCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJIHOM CpeAe;

-YMETb NPOBOJUTH PACYETHI IO XUMHUYECKUM
dbopMyaM U ypaBHEHUSIM XUMUUYECKUX PEAKIUN C
UCIOJIb30BaHNEeM (U3HUECKUX BEJIMYHH,
XapaKTEepU3YIOIIUX BEUIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS)
ra3oB, KOJIMYECTBA BEUIECTBA; UCII0JIb30BATh
CUCTEMHbBIE XUMUYECKNE 3HAHMS JIJIS1 IPUHATHUS
pELIeHNI B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.

Hcnonb30BaTh COBpEMEHHBIE
CpeacTBa NOMCKA, aHAJIN3Aa U
WHTEpIpeTanuu nHHopmMam u
MH()OPMALIMIOHHBIE TEXHOJIOTUH

B o6nacty 1ieHHOCTH HAyYHOTO
TIO3HAHUS

- chopMupOBaHHOE MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U

-YMETh IJIAHUPOBATH U BBIIIOJIHAT XUMUYECKUI
HKCIEPUMEHT (MPEeBpalICHUsI OPraHMYECKUX BEILIECTB
IIPY HArPEBaHUH, MOJIYYEHHUE ITUIIEHA U U3YUYCHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKIIMU HA aJIbICTUIbI,
KpaxmaJ, YKCYCHYIO KHCIIOTY.




JUTSI BBITIOJTHCHHMS 337129
npodeccuoHaIbHON
TeSTETPHOCTH.

00111eCTBEHHOI OCHOBAaHHOTO Ha
JIMAJIoTe CoCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B
MOJIUKYJILTYPHOM MUPE;
-COBEPILIEHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKOHW KYJIbTYpPHI KaK
CpEIICTBA B3aUMOJCUCTBUSA MEXKY
JIOBMU ¥ TIO3HAHUS MUPA;
-OCO3HAaHME LIEHHOCTH HayYHOU
JESATETBHOCTH, TOTOBHOCTh
OCYIICCTBIISITh IPOCKTHYIO U
HCCIIEIOBATEIBCKYIO ACSTEIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC,
OBnazcHUE YHUBEPCATLHBIMU
MO3HABATEILHBIMU JIEUCTBUSIMU:

B) paborta ¢ uHpopmaImen:
-BJIaJIETh HABbIKAMU TMOJYUYEHUS
uH(GOpMAaIHN U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITH TIOUCK, aHAIIU3,
CUCTEMATHU3aIIUI0 U HHTEPIIPETAINIO
UH(GOPMAIINH Pa3INYHBIX BUJOB U
dbopm IpeaCcTaBICHUS;

-C03/1aBaTh TEKCTHI B PA3TUIHBIX
dbopmaTax ¢ ydeToM Ha3HAUCHUS
uH(GOPMAIINH | TIEJIEBON ayIUTOPHH,
BBIOHpast ONTUMATBHYIO (HOpMY
NPEJICTABIICHUS U BU3yalIU3aIlHH;
-OIIEHUBATh JIOCTOBEPHOCTD,

JeHaTypauus 0elIKOB PU HarpeBaHUU, [{BETHbIE
peakuuu OeNKOB; IPOBOAUTH PEAKIIUU HOHHOTO
oOMeHa, OnpeeNsaTh CPely BOJHBIX PACTBOPOB,
KayeCTBEHHBIE peaKIuu Ha Cyb(ar-, KapOoHAT- U
XJIOPUI-aHUOHBI, Ha KATHOH aMMOHUS; PelliaTh
AKCIIEPUMEHTAJIbHBIC 3a/1a4d 0 TeMaM "MeTanibl" u
"HemeTamibr") B COOTBETCTBUU C MPaBUIIAMU
TEXHUKU 0€30MaCHOCTH MPHU OOpaIICHUH C
BELIECTBAMU U J1a0OPATOPHBIM 000PY/I0BAHUEM;
NPECTABIATh PE3YNbTATHl XMMHUYECKOTO
JKCIIEpUMEHTA B (hOpMeE 3aMUCH YPaBHEHU
COOTBETCTBYIOIIIMX peaKIil 1 GOPMYITHPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTaTOB;

-yMETh aHAIU3UPOBATh XUMHUUECKYI0 HH(OPMAIIHIO,
MOJIY4aeMYyI0 U3 Pa3HbIX UCTOUHHUKOB (CPEICTB
MaccoBOM uH(popMaluu, cetb UHTEpHET U ipyrue);
-BJIaJIETh OCHOBHBIMU METOJaMU HaAYyYHOTO [MO3HAHUS
BEIIECTB U XUMHUYECKUX ABJICHUN (HAOII01eHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHE);
-YMETb NPOBOJUTH PACYETHI IO XUMUYECKUM
dbopMyaM 1 ypaBHEHUSIM XUMUYECKUX PEAKIUH C
MCIIOJIB30BAaHUEM XAPAKTEPU3YIOIIHNX BEIIECTBA C
KOJIMYECTBEHHOU (HOpMaJIbHbIE YCIOBUS) Ta30B,
KOJIMYECTBA CUCTEMHBIE XUMUYECKHE 3HAHUS IS
OpUHATHS GU3HUECKUX BEIIMYWH, CTOPOHBI: MAaCCHI,
o0beMa BEIECTBA; UCIIOJIb30BATh PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM.




JETUTUMHOCTH UH(POPMAIIIH, €€
COOTBETCTBHE MPABOBHIM U
MOPaTLHO-3TUYECKUM HOPMaM;
-HCII0TB30BaTh CPEACTBA
UH(OPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX KOTHUTUBHBIX,
OpraHU3alUOHHBIX YICOHBIMU
TEXHOJIOTUH B PEIICHUH
KOMMYHHUKATUBHBIX M 33]1a4 C
co0JroIeHuEM TpeOOBaHUN
PrOHOMHMKH, TEXHUKH
0e30I1aCHOCTH, TUTUCHBI,
pecypcocOepekeHus, IPABOBBIX U
3TUYECKUX HOPM, HOPM
nH(OpMaIMOHHOM 0€30TaCHOCTH;

- BJIQJIETh HABbIKAMU PACIIO3HABAHUS
U 3alUThl HH(pOpMAIIUH,
uH()OPMAIIMOHHON 0€30MMacHOCTH
JUYHOCTH;

OK 04.

D} hekTUBHO B3aUMOICHCTBOBATH
1 paboTaTh B KOJJICKTUBE U
KOMaH/IEe.

-TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTHU U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HAaBbIKAMH yU€OHO-
UCCIIEI0BATENBCKOM, POEKTHOM U
COIIMAJIbHOM JICATEIILHOCTH;
OBnajieHre YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU JI€HCTBUSIMMU:
COBMECTHAsI AEATEIbHOCTb:
-[IOHUMATh U UCHOJIb30BATh

-YMETH IJIAHUPOBATH U BBIIOJIHATH XUMUYECKUN
HKCIEPUMEHT (MPEBPALCHUSI OPrAaHNYECKUX BEILIECTB
IIPY HarpEBaHUH, MOJIYYEHHUE ITUIIEHA U U3YUYCHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKIMU HA aJIbICTU/IbI,
KpaxmaJl, YKCYCHYIO KUCJIOTY; JeHaTypaIus 0eIKoB
IIPY HarPEBaHUH, I[BETHBIC PEAKIINH OCIIKOB;
MPOBOJIUTH PEAKIIMA HOHHOTO OOMEHA, ONPEEsATh
Cpeay BOAHBIX PACTBOPOB, KAUYECTBEHHBIC PEAKIINU
Ha cynb(at-, KapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHMUS;, pEeIIaTh SKCIIEPUMEHTAIbHBIE




IPEUMYIIECTBA KOMaHIHON U
UHAUBUAYaIbHON paOOThI;
-[IPUHUMATH LIEJIA COBMECTHOM
NEeATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh AEHCTBHUS 11O €€
JOCTHKEHUIO: COCTABIIATH IIJIaH
JNEUCTBUN, pacpenessaTh POU C
Y4€TOM MHEHUN YYaCTHUKOB

00CyXJ1aTh Pe3ybTaTbl COBMECTHOM

paboThI;

-KOOPJIMHUPOBATH U BBHITIOJHSATh
paboTy B YCIOBHUAX PEATBHOTO,
BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

-OCYILIECTBIISATH MO3UTUBHOE
CTpaTEeru4ecKoe MOBEICHHE B
Pa3TUYHBIX CUTYaLUAX, IPOSBISATD
TBOPYECTBO U BOOOpakeHUe, ObITh
UHUIUATUBHBIM

OBnazeHne yHUBEPCATLHBIMU
PEryJISATUBHBIMU JEUCTBUIMU:

T') IPUHSATHE CE0S U APYTUX JFOCH:
-IPUHUMATH MOTUBBI  APTYMEHTHI
JOPYTUX JIOAEH MPU aHATU3E
PE3YIbTATOB JIESITEIIBHOCTH;
-pU3HABAaTh CBOE MPaBO U MPaBo
JIPYTUX JIIOAEH Ha OIIMOKH;
-pa3BUBaTh CIIOCOOHOCTH MOHUMATh

3amauu no teMam "Metamnel" 1 "Hemertanner") B
COOTBETCTBHH C MPaBUIaMHU TEXHUKH 0€3011aCHOCTH
pu 00paIEHNH C BEIIECTBAMHU U J1aOOpPaTOPHBIM
000pyI0BaHUEM; TIPEJICTABISATh PE3YIbTATHI
XUMHYECKOr0 KCIEpUMEHTa B (hOpME 3aITUCH
YPaBHEHUH COOTBETCTBYIOIUX PEAKLIUMN U
(bopMyIHpoOBaTh BHIBOABI HA OCHOBE 3TUX
pe3yJIbTaTOB.




MUP C TIO3UIIMH JAPYTOro YeIOBEKa.

OK 07.

ConencTBoBaTh COXpPaHEHUIO
OKPYKAIOLIEN CPELBI,
pecypcocOepexeHnto, TPUMEHSATh
3HaHMs 00 UBMEHEHUH KJIUMaTa,
MPUHIIUIIBI OEPEKITUBOTO
POU3BOJICTBA, 3(HPEKTUBHO
JIEVCTBOBATH B UPE3BbIYAUHBIX
CUTYalUsX.

B o6sactu sx0n0rnyeckoro
BOCIIUTAHUS:

-c(hOpMUPOBAHHOCTH
JKOJIOTMYECKOM KYJIBTYpHI,
MOHMMAaHUE BIUSHUS COLMAIBHO-
SKOHOMHYECKHUX MPOLECCOB Ha
COCTOSIHUE IIPUPOAHON U
COLIMAJIbHOM Cpe/bl, OCO3HAHHE
rJ100aJIbHOTO XapakTepa
HKOJIOTHYECKUX MPoOIIeM;
-IUIAHUPOBAHUE U OCYIIIECTBICHUE
JIEUCTBUHM B OKPYIKAIOIIEH CpEAE HA
OCHOBE 3HaHM LIEJIEN YCTOMYUBOIO
Pa3BUTHS YEIIOBEUECTBA,

AKTUBHOE HEIPUTUE IEUCTBUM,
IIPUHOCAIIUX BPEI OKPYKAOLIEH
cpexne;

-yMEHUE POTrHO3UPOBATH
HEOJIaronpUATHBIE YKOJIOTHUECKHE
IIOCJIEACTBUS NPEANPUHUMAEMBIX
JNEUCTBUN, IPEAOTBPALATh UX;
-pacIIMpEHUE OIbITA ESITEIbHOCTH
JKOJIOTMYECKOM HAIPABIECHHOCTH;
-OBJIaJICHUE HAaBbIKAMH yU€OHO-
UCCIIEIOBATENBCKOM, MPOEKTHOM U
COLMAJIBHOM JEATEIIbHOCTH;

-c(hOopMUPOBATH MPEACTABICHHUSA: O XUMUUECKOI
COCTAaBJISIOIIEH €CTECTBEHHOHAYYHOU KapTUHBI
MHUpa, POJIM XMMHUHU B MIO3HAHUHU SIBJICHUW NPUPOJIBI, B
dbopMUpPOBaHUU MBIIICHUS U KYJIbTYPhI JIMYHOCTH,
ee (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXO0IUMOMN
JUISL pEIICHUs MPAKTUYECKUX 3a/1a4 U SKOJIOTUYECKHU
00OCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOJTHOM CpeEJIE;

-yMeTb COOJII0/IaTh MpaBuiia YKOJIOTUUECKH
11€J1eCO00pa3HOro MOBEICHUS B OBITY U TPYIOBOU
JEATEIILHOCTH B IEJISIX COXPAHEHUS CBOETO 3/I0POBBS
U OKPY’KaroIIeH MIPUPOTHON CPe/Ibl; YUUTHIBATh
OMAaCHOCTh BO3JICUCTBHUS HA )KMBBIC OPTaHU3MBI
OTPEJIETICHHBIX BEUIECTB, IOHUMAsI CMBICI
noKaszaTes MpeAeabHOM JOIMyCTUMON
KOHLICHTPALIH.

[IK 2.3

OpraHu3oBbIBaTh AEATEILHOCTD U
OCYIIECTBIISTH 00CIYKUBAaHHE B

TpeboBaHnusi K  O0OCIyXHUBAIOLIEMY IE€pPCOHATY,
MIpaBUJia U HOPMBI OXpaHbl TPyAa, TEXHUKU




OpraHu3aluAaAX IMUTAHUA B
COOTBCTCTBUHU C CAHUTAPHBIMU
HOpMaMH U IIpaBUJIAMU.

0€30MacHOCTH,  NPOU3BOACTBEHHOM  CaHUTAPUU,
IIPOTUBOIIOKAPHOM 3aIUTBl U JIMYHOW TUTHEHBL.
Henw3s npuctynate Kk paboTe, MOKa HE YCBOEHa
TEeXHHKA O€301aCHOr0 €€ BBINOJIHEHUSI.




2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHOM IUCIHUILIMHBI «XUMU»

2.1. OO0beM IMCHUNJIMHBI M BU/bI Y4eOHOIi padoThI

Buj yueOHoM padoThI O0beMm B yacax
O0beM 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHbI 74

B T.u.

OcHOBHOE cofepKaHue 74

B T. 4.:

TEOpETHUECKOE 00yUeHne 24
MPAKTUYECKUE 3aHITHUS 18
abopaTOpHBIC 3aHITHS 30

I[IpodeccuoHATBHO-OPUEHTHPOBAHHOE COIEPKAHUE

(comep:kaHue MPUKJIATHOTO MOAYJIs) 6
B T. 4.:

TEOPETHIECKOE 00yUeHre 2
MPAKTUYECKUE 3aHATHUS 2
JlaGopaTopHbie 3aHATHS 2

/InppepeHUNMPOBAHHBIH 3a4eT 2




2.2. TemaTH4eCcKHH IJIAH U COAEP/KAHUE IMCUUILIMHBI

HaumenoBanue Copeprxanue yueOHOro matepuaina (0CHOBHOE U po(hecCHOHANBHOE O6bem | Dopmupyembie
pa3zesnoB U TeEM OpPUEHTUPOBAHUE), TAOOPATOPHBIE U MPAKTUYECKHUE 3aHATUS, IPUKIATHON 4acoB | KOMIIETEHUUHU
MOJ1yJIb
1 2 3 4
OCHOBHOE cofEp)KaHUE
Pasnen 1. OCHOBBI CTpOEHUS BELIECTBA 6
Tema 1.1. OCHOBHOE coiep:KaHNe 4 OK 1
CTpOCHHE aTOMOB Teopernueckoe o0yyenune 2
XUMHYECKHX CoBpemeHHasi MojieNib cTpoeHus: aToMa. CUMBOJIMYECKUH SI3bIK XUMUU. 2
3JIEMEHTOB | XUMHUYECKUN dJIEMEHT. DNeKTpoHHas KoH(urypanus atoma. Kinaccudukanus
npupoza XAMUYECKUX DJJIEMEHTOB (S-, p-, O-a7eMeHThl). BalleHTHBIC JIIEKTPOHBI.
XUMWYECKOM cBsi3i | BAIEHTHOCTb. DneKTpoHHAs npupozaa XUMHYECKOU CBSI3H.
DNEeKTPOOTPHUIIATEILHOCTh. BUBI XMMUYECKOM CBSI3M (KOBaJICHTHAsI, MOHHAS,
MeTaJIndecKas, BOJOPOIHAsI) U CIIOCOOKI ee 00pa30BaHUsI.
IlpakTHUyecKue 3aHATHS 2
Peuienre 3aannii Ha UICNIOJIB30BAHUE XUMHUYECKONH CUMBOJIUKU U 2
HA3BaHUU COEMHEHHI IO HOMEHKJIIATYpE MEXIYHAPOIHOTO COK03a
TEOPETUYECKOW U TTPUKJIIAJTHON XMMHUU U TPUBUAIIBHBIX Ha3BaHUM JJIA
COCTAaBIICHUS XUMUYECKUX (POPMYJTT IBYXaTOMHBIX COCTMHEHU (OKCHUIOB,
Cynb(}UI0B, THAPUAOB U T.I1.) U IPYTUX HEOPTAHUUECKUX COCTMHEHUM
OTIEIbHBIX KIJIACCOB.
[IpakTnueckue 3a1aHus HA YCTAHOBJIEHHUE CBSI3H MEKy CTPOEHUEM aTOMOB
XUMHYECKUX 3JIEMEHTOB U NEPUOANUYECKUM U3MEHEHUEM CBOMCTB XUMHYECKUX
3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUM C MOJ0XKeHUEM [leproanueckon
CUCTEMBL.
Tema 1.2. OCHOBHOE COIepKaAHUE 2 OK 1
Teproamueckuii IIpakTHYecKue 3aHATHSA 2 OK 2
3aKOH M TaOIuIa Ilepnognyeckas cucremMa xuMu4deckux snemenToB .M. Menneneena. 2




J.1. MenneneeB

®usznueckuu cmbich I[lepuoanueckoro 3axkona JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX DJIEMEHTOB, 00pa3yeMbIX
VMMM TIPOCTHIX U CJIOKHBIX BEHIECTB B COOTBETCTBUU C MOJIOKECHUEM
XUMHYECKOro 3neMenTa B [lepuoandeckon cucreme. MuUpoBO33peHUECKOE U
Hay4dHoe 3HaueHue [lepuoanueckoro 3axkona JI.11. Menneneesa. [Iporuoser
JI.1. MenneneeBa. OTKpPBITHE HOBBIX XUMHUYECKHUX 3JIEMEHTOB. Perenue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IAHUN HA XapaKTEPU3ALUIO
XUMHUYECKHUX 2JIEMEHTOB «MeTainueckue / HeMeTaJNInueCKrue CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTh XUMUUYECKUX 3JIEMEHTOB B COOTBETCTBUM C UX
3JIEKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B IEPUOJUUYECKON CUCTEME
xuMHueckux 31emMeHToB .M. MenaeneeBay.

Pa3znen 2 XumMnueckne peakumu.

Tema 2.1.

Tunsl
XUMHYECKUX
peakui

OcHOBHOE coaep:xkaHue

TeopeTnueckoe o0yueHune

Kiaccuduxanys v TUIIBI XUMUYECKUX PEAKIINKA ¢ Y4aCTHEM HEOPTraHUYECKHUX
BemecTB. CocTaBieHNe YpaBHECHUN peaKIui COSIUHEHHUS, Pa3JIOKEHUS,
3aMeleHns, 0OMeHa, B T.4. PeaKIUuii TOPEHUS, OKUCISHUSI- BOCCTAHOBJICHUS.
VYpaBHeHHS OKUCIICHUsI-BOCCTaHOBNeHUsI. CTeneHb okucaeHus. OKUCIuTenb U
BoccTaHOBHTEINb. COCTaBIEHUE M YPAaBHUBAHUE OKUCITUTEIIBHO-
BOCCTAHOBHTEIIPHBIX PEAKIIMi METOAOM 3JICKTPOHHOTO OaaHca.
OKHUCIUTEIFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU B IPUPOJIE, MPOU3BOJICTBEHHBIX
poIeccax U KU3HEACATCIBHOCTH OPTaHU3MOB.

NN |~

IIpakTH4eckue 3aHATHS

OK 01
OK 04

KonnuectBeHHbIe OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHbI
B XMMUHU U PACUEThI IO YPAaBHEHUSM XUMUUYECKUX peakuuid. Mosp Kak
€MHHUIIa KOJINYECTBa BeuecTBa. MoJsipHas Mmacca. 3aKOHbI COXPaHEHUS
MAaccChl ¥ SHEeprur. 3akoH ABoraapo. MosipHbIil 00beM ra3oB. OTHOCHTETbHAS
IJIOTHOCTh ra30B. PacyeTsl M0 ypaBHEHUSIM XUMUYECKUX PEAKIIUN C
UCIIOJIb30BaHUEM MACChI, 00beMa (HOpMaJibHbIE YCIOBUS) Fa30B, KOJIMYECTBA
BEIECTBA.




Tema 2.2.

DIIEKTPOIUTHYECKAS
JUCCOIMALIUS U
HMOHHBIN OOMEH.

OcHOBHOE coaepkaHue

TeopeTnueckoe o0yueHune

N

Teopust 3NEKTPOIUTUYECKON Auccouranuu. FoHbI. DIEKTPOIUTHI,
HERIEKTPONUTHI. Peakuinu noHHoro oOMena. CocTtaBiieHHE peakluii HOHHOTO
oOMeHa MyTeM COCTAaBJIECHHUS UX MOJTHBIX U COKPAIICHHBIX HOHHBIX YPaBHCHUH.
KucnoTtHo-0CHOBHBIE peakiiu. 3aJjaHusl HA COCTABICHUE MOHHBIX PEAKIIUH.

JlaGopaTopHble 3aHATUA

JlaGopatopnas padota "Tunbl XuMHUYECKUX peakuui'.

HccnenoBanre TUTIOB (ITO COCTaBY M KOJIMYECTBY MCXOHBIX M 00pa3yIOIUXCs
BEIIECTB) U MPU3HAKOB XUMHUYECKHUX peakiuii. [[poBenenue peakunii HOHHOTO
oOMeHa, oTpeJielIeHne Cpeibl BOAHBIX paCTBOPOB 3aaHMsI HA COCTABIICHHUE
MOHHBIX PEaKIIH.

Pa3znen 3 CtpoeHne u CBOIICTBA HEOPraHMYECKUX BElIECTB.

Tema 3.1.
Knaccudukarmus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTraHUYECKUX
BEIIECTB

OcHOBHOE coaep:xkaHue

TeopeTnueckoe 00yueHue

[Ipenmet Heopranuueckoi xumun. Kinaccudukaius HeopraHM4eCcKux
BemecTB. [IpocThie u cinoxHble BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX
BEILECTB (OKCUBL, TUIAPOKCUIbI, KUCIOTBI, COJIM). B3aumMocBs3b
HEOPraHMYECKUX BELIECTB. ArperaTHblE€ COCTOSIHUS BEILIECTBA.
Kpucrammueckue u amopdHbie BemecTBa THUITBI KPUCTAIUTUYECKUX PEIIETOK
(aToMHas1, MOJIEKYJISIpHAs, MOHHASI, METAIUYECKasl). 3aBUCUMOCTD
(du3HUeCKrX CBONCTB BEIIECTBA OT THIA KPUCTALTUIECKON PEIIETKH.
3aBUCUMOCTh XUMUYECKOM aKTUBHOCTU BEIIECTB OT BUJA XUMUYECKOU CBS3U U
TUTIA KPUCTAITNYECKOH pemeTku. [IpuarHbsl MHOrooOpasusi BEIIECTB.

NN P&~

IIpakTH4ecKkue 3aHATHS

HomeHknaTypa HEOpraHM4eCcKHX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOAS U3 UX
XUMHUYECKOW (POPMYIIBI WIIH COCTaBICHUE XUMHUIECKOU (POPMYITBI UCXOS U3
Ha3BaHuA BenlecTBa no MexayHapoanoi (MIOITAK) unu TpuBHaibHOM
HOMEHKJIAType.

OK 01
IIK 5.3




Pemenue npakTuyeckux 3aJaHuil Mo Kiiaccu(pUKaluy, HOMEHKIAType U
XUMHYECKUM (HOpMYJIaM HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB
(yrapHslii ra3, yrileKMCIbli ra3, aMMUaK, raiieHasi i3BeCTb, HeralieHas
U3BECTb, MUTHEBAS COJIa U JPYIHX): HA3bIBATh U COCTABIIATH (POPMYJIIbI
XUMHYECKUX BEILECTB, ONPENEATh NPUHAIEKHOCTh K KIIaccy.

HcTounuku xumuueckoi nH(popmanuu (cpeicTB MaccoBOl MHGOPMALIMH, CETh
Wurepner u apyrue). Ilonck nupopmanuu no Ha3BaHUsIM, UICHTUPHUKATOpAM,

CTPYKTYPHBIM (hopmysiam

Tema 3.2. ®uzuko-
XAUMHYECKHE
CBOMCTBa
HEOPTraHUYECKUX
BEIIECTB

OcHOBHOE coaep:KkaHue

TeopeTnueckoe o0yueHune

N

Meramnbl. O0mue pusndyeckue 1 XuMHIecKue cBoiicTBa MeTauioB. CriocoObl
NoJIy4eHUs. 3HAaUCHHE METAJJIOB M HEMETAJIJIOB B PUPOJIE U
KU3HENEATEILHOCTH YeIoBeKa U opraHu3MoB. Koppo3usi MmeTamioB: BUIbI
KOPPO31H, CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UU

Hemeramnbl. O6mue gusnyeckrue 1 XUMHYECKUE CBOMCTBA HEMETAJUIOB.
Tunuunslie cBoiicTBa HemeTawioB [V- VII rpynn. Knaccudukamus u
HOMEHKJIaTypa COeIMHeHU HeMeTauioB. KpyroBopoTsl OMOTeHHBIX
AJIEMEHTOB B MPUPOLE

XHUMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB
(OKCUAOB, THIPOKCHUJIOB, KUCJIOT, COJIEH U Ap.). 3aKOHOMEPHOCTHU B U3MEHEHHU
CBOMCTB MPOCTHIX BEUIECTB, BOJOPOJHBIX COCIMHEHUM, BBICHIUX OKCUIOB U
T'MJIPOKCUJIOB.

IIpakTu4eckue 3aHATHS

CocTtaBieHne ypaBHECHUN XUMUYECKUX PEAKIUN ¢ y4aCTHEM MPOCTHIX U
CJIOHBIX HEOPTAaHUYECKUX BEIIECTB: METAJUIOB U HEMETAJIJIOB; OKCUJIOB
METaJIJIOB, HEMETAUIOB M aM()OTEPHBIX PJICMEHTOB; HCOPraHUUSCKUX KHUCIIOT,
OCHOBaHHUH 1 aM(OTEPHBIX THAPOKCUIOB; HECOPTAHUYECKUX COJICH,
XapaKTePU3YIOIINX UX CBOMCTBA. PenieHne npakTUKO-OpUEHTHUPOBAHHBIX
TEOPETUUECKUX 3aJJaHNi HAa CBOMCTBA, COCTaB, MOJIydYeHHE U Oe30MacHoe
HCTIOJIb30BAHUE BAXKHEUIIIMX HEOPTaHUYECKUX BEILIECTB B OBITY U

OK 01
OK 02
[IK 5.3




HpaKTH‘ICCKOﬁ ACATCIIPHOCTH YCJIOBCKA.

Tema 3.3
Nnentudukamms
HEOPTraHUYECKUX
BEIIIECTB.

OcHOBHOE coaepkaHue

10

JlabopaTopHble 3aHATHA

10

JlaboparopHas pabota « XMMHUYECKHE CBOMCTBA METAJJIOBY.
Pemenue sxcriepuMeHTaIBHBIX 337a4 IT0 XUMUYECKUM CBOHCTBAM METaJLIOB,
110 PAcIO3HABAHUIO U MOJYUYEHUIO COCTMHEHUI METaJNIOB M HEMETAJUIOB.

JlaboparopHas paboTta « XMMHUYECKHE CBOMCTBA KUCTIOT.

Pemenune sxcriepuMeHTaNBHBIX 337124 0 XUMUYCCKUM CBOHCTBAM KHCIIOT.
NnenTudukams HEOPraHMIECKUX BEIIECTB C HCIOIb30BaHUEM HX (DU3UKO-
XUMHYECKUX CBOMCTB, XapaKTEPHBIX KAYCCTBEHHBIX PEaKIIHA

JlaGoparopHas paboTta « XMMHUYECKHE CBOMCTBA OCHOBAHUI».

Pemenue OKCIICPUMCHTAJIIBHBIX 3a1a4 110 XUMHUYCCKUM CBOMCTBAM OCHOBAHMHU.

I/I,HGHTI/I(i)I/IKaIII/ISI HCOPTaHNYCCKHUX BCIICCTB C UCIIOJIB30BAHUCM HUX (1)1/131/11(0-
XUMHYCCKHNX CBOﬁCTB, XaPAKTCPHBIX KAYCCTBCHHBIX pCaKIII/Iﬁ

JlaGoparopHas pabotra «XMMHUYECKHE CBONCTBA COJIEH.

Peuienre skcriepuMeHTAIBHBIX 33/1a4 10 XUMHYECKUM CBOWCTBAM COJIEH.
NnenTudukaiys HeOpraHMYeCKUX BEIIECTB C UCIOIb30BaHUEM UX (HU3UKO-
XUMHUYECKUX CBOMCTB, XapaKTEPHbIX KAYECTBEHHBIX PEAKIUI

Jlabopatopnas pabota «KaduecTBeHHbIE peaKIIi HA AHUOHBI.
NnenTudukaims HEOPraHMIECKUX BEIIECTB C UCTOIb30BaHUEM UX (DU3UKO-
XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX peakiuii. KauecTBeHHbIE
peaknuu Ha cynbdaT-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHUS

OK 01
OK 02
OK 03

Paznen 4 CTtpoeHue U CBOHCTBA OPraHM4eCKUX BEIECTB.

Tema 4.1
Kiaccudukarmus,
CTPOCHHE U
HOMEHKJIaTypa
OpraHUYeCKUX
BEIIECTB.

OcHOBHOE coepKaHue

TeopeTnueckoe o0yueHune

[TosiBnEeHHE M pa3BUTHE OPraHUYECKON XUMUH Kak Hayku. [Ipeamer
OPraHu4YeCKOW XUMUH. MeCcTO U 3HaUCHUE OPTaHUYECKON XUMUU B CUCTEME
€CTECTBCHHBIX HAyK.

XHUMUYECKOE CTPOEHHE KAK MOPSATOK COEAUHEHUSI aTOMOB B MOJIEKYJIE

NN O

OK 01
[IK 5.3
IIK 5.4




COTJIACHO MX BaJEHTHOCTU. OCHOBHBIE MOJ0KEHUSA TEOPUU XUMUYECKOTO
CTPOEHMS OpraHnYecKux coennHeHu A.M. bytnepoBa. YriiepoaHslil ckener
OpPraHUYECKOUW MOJIEKYJIBl. 3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMUYECKOTO
cTpoeHus MoieKysl. M3oMepus 1 u30Mephl.

[Tonsitue o pynkuuonansHoi rpynne. Pagukan. [IpuHuune! knaccupukanmuu
OpraHWYECKUX COCINHEHUN. MexyHapoqHas HOMEHKIIATypa U IPUHIIUIIBI
HOMEHKJIATYPhl OpraHudeckux coequHeHuit. [lonstue 06 azoTcoaepkammx
COEIMHEHHUSIX, OMOJOTUYECKH aKTUBHBIX BEIIECTBaX (YIJIEBOJIax, KUpax,
Oesikax u Ap.), BLICOKOMOJIEKYJIAPHBIX COEAMHEHUSX (MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO)

IIpakTH4Yeckue 3aHATHS

HomeHnknaTypa opraHM4ecKux COeAMHEHNUN OT/IETbHBIX KJIaCCOB
(HaCBIIICHHBIC, HEHACHIIIICHHBIC U apOMATUUYECKHUE YTIIE€BOIOPOIbI, CITUPTHI,
(heHOIIBI, alTbJIeTU b, KETOHBI, KAPOOHOBBIE KUCIOTHI U Ap.) CocTaBieHue
MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB
OTJIEJIBHBIX KJIACCOB, UCIIONB3YS X Ha3BAHUS MO CUCTEMAaTHYECKON U
TPUBUATBHOW HOMEHKIIATYpe (ITUIICH, alleTUJIeH, TIUIEpUH, (PeHo,
dbopManpaeru, ykCycHasi KUCaoTa, TIIMIKH). PacueTsl mpocreiiieit hopMysibl
OpPraHUYECKOM MOJIEKYJIbI, UCXOJI U3 DIEMEHTHOTO cocTaBa (B %).

JlaGopaTopHble 3aHATUA

JIabopatopnas padota "[IpeBparieHus: OpraHUYeCKUX BEIIECTB MpPU
HarpeBaHuu'".

Tema 4.2
CBoiicTBa

OcHOBHOE coepKaHue

10

TeopeTnueckoe o0yueHune

OK 01
OK 02




OPraHUYECKUX
COETMHEHUN.

DU3NKO-XUMUYECKUE CBONCTBA OPTAHUYECKUX COCAUHEHUN OTAEIbHBIX
KJIacCOB (0OCOOEHHOCTHU KJIacCU(PUKAMU U HOMEHKJIATYphl BHYTPH Kjlacca,
TOMOJIOTHYECKUH psii U 0011ast popMyiia; usoMepust; puandeckrue CBONCTBA;
XUMHYECKUE CBOMCTBA; CIOCOOBI MOTYUYEHUs):

-TIpeieNbHbIE YIIIEBOJOPOABI (AKaHbI M LIMKJIOAJIKaHbl). ['opeHre metaHa
KaK OJIMH U3 OCHOBHBIX UCTOUYHUKOB TEIJIa B IPOMBIIUIEHHOCTH U OBITY.
CBolicTBa NPUPOJHBIX YTIEBOAOPOIOB, HAXOKIEHUE B IPUPOJE U
NpUMEHEHHE AJIKaHOB;

-HemnpeaenbHble (aJKEHbI, AIKUHBI U aJIKaJJMEHbl) 1 apOMAaTUYECKUE
yraeBOA0POIbl. ['opeHne aneTusaeHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO
IUTAMEHHM JIJIs1 CBAPKU U PE3KH METAJIJIOB.

- KUCJIOPOCOIepIKaIe COeTMHEeHUS (CTTUPTHI U (PEeHOJIBI, KapOOHOBBIE
KUCIIOTHI ¥ 3UPBI, alIbJETUBI K KETOHBI, )KUPHI, YIIIeBOAbI). [IpakTrieckoe
IPUMEHEHHE STHIICHTJIUKOJIS, TUIeprHa, eHomna. [IpumeHnenue
dbopmanbaeruaa, aneTaibAeru1a, YKCyCHON KUCIOThI. Mblila Kak COJTU
BBICIITUX KapPOOHOBBIX KMCJIOT. MOIOIIMe CBONCTBA Mbljia

OK 04
IIK 5.3
IIK 5.4




- a30TcoJiepkKalue COeUHEHUS (AMUHBI 1 aMUHOKUCIIOTHI, OCJIKH).
BricokoMonekynsipHble COeUHEHUS (CHHTETUYECKUE U OUOJIOTUYECKU -
aKTUBHBIE). MOHOMED, MOIUMED, CTPYKTYpHOE 3BeHO. [lonnmepuzanms
ATUJIEHA KaK OCHOBHOE HAIIPaBJIEHUE €ro UCIOJIb30BaHUS.

['eneTnyeckas cBSI3b MEXKY KJIaCCAaMU OPTaHUYECKUX COCTMHEHUIN

CBoiicTBa OPraHMYECKUX COCAUHEHUN OTACIbHBIX KJIACCOB (TpUBUATIbHAS
U MEXIyHapoHass HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI
MOJIYYEHUS ): TIpeJIeNIbHbIE (AIKaHbI U IUKJIOAJIKAHBI ), HETIpeIeTbHbIC (ATKCHBI,
QJIKUHBI U aJIKaJIUCHBI) U apOMATUUYECKHUE YTIIEBOAOPOIbI, CIIUPTHI U (HDEHOJIBI,
KapOOHOBBIE KUCIOTHI ¥ 3PUPHI, aJIbJICTUIBI U KETOHBI, aMUHBI U
AMUHOKHCJIOTHI, BHICOKOMOJICKYJISIPHBIE COCAMHEHHUS. 3aJJaHus Ha COCTABJICHUE
ypaBHEHUM XUMHUYECKUX PEAKIIMi C yYaCTUEM OpraHUYeCKUX BEIEeCTB Ha
OCHOBAHHUU UX COCTaBa M CTPOEHUS.

IIpakTH4YecKkue 3aHATHS

CBolicTBa OPraHUYECKUX COCIMHEHUI OT/AENbHBIX KJIACCOB (TpUBUATbHAS U
MEXIyHApOIHAs HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI
MOJTyYEHHUS ): MpeiesibHbIE (aJTKaHbI U IIUKJI0AJIKaHbI), HEMPEACIbHbIC (AJIKECHBI,
QJKUHBI U aJIKaJIMEHbI) U apOMATHUYECKHUE YTIIEBOIOPOIbI, CIIUPTHI U (DEHOIHI,
KapOOHOBBIE KUCIOTHI ¥ APUPHI, AIbJICTUABl U KETOHBI, AMUHBI U
AMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCIMHEHUA. 3aaHus Ha COCTABICHUE
YpaBHEHUN XUMHUYECKUX PEAKINil C yHaCTHEM OPTraHMYECKUX BELIECTB HA
OCHOBAHUU UX COCTaBa U CTPOCHUS

JlabopaTopHble 3aHATHA

JlaGoparopnas paborta «IloaydeHue dTHIICHA U U3YUCHUE €T0 CBONCTBY.

Tema 4.3
Nnentudukamms
OpraHUYeCKuX
BEILIECTB, UX

JlabopaTopHble 3aHATUA

oo

JlaGoparopnas pabora: "VneHTHdUKAIIAT OPraHUISCKUX COSTUHESHNN
CITUPTOB.

JlaGopaTopHnas paborta: "Mnentudukaiys opraHM4ecKux COeTMHEHHUIN

OK 01
OK 02
OK 04
IIK 5.3




3Ha4YCHUE U
MIPUMEHEHUE B
OBITOBOM U
MPOU3BOJICTBEHHOM
eI TEIIbHOCTH
YeJI0BEKA

aJbIAETU0B U YITICBOIOBY.
buooprannyeckue coeauHenus. [lpumenenne u Ouonoruyeckas pojib
yriaeBo1oB. OKUCIEHUE YTIIEBOJIOB - HICTOYHUK YHEPTHUH JKUBBIX OPraHU3MOB.

Jlaboparopnas pabora: "VneHTudukanus OpraHM4ecKux COeAMHEHUN
KapOOHOBBIX KUCIIOT)

Jlaboparopnas pabota: "VneHTudukanus OpraHM4ecKuX COeMHECHUMI
OCIIKOBY.

OO6uracTu MpUMEHEHUsT aMUHOKUCTIOT. [IpeBparieHust OSIKOB MUIIN B
opranusMe. brojorndyeckue GyHKIMH OCIKOB.

IIK 5.4

Pa3nen S KuHeTn4yeckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XUMHYECKUX

peakumi.

Tema 5.1 OCHOBHOE coiep:KaHne OK 01
CKopoCTh Teopernueckoe 00y4eHue OK 02
XMMUYECKUX CKOpOCTh PEakIliy, €€ 3aBUCHMOCTb OT Pa3IMUHBIX (PAKTOPOB: MPHPOILI 1K 5.3
peaKIIuii. pearupylonux BeecTB, KOHIEHTPAIMH pearupyoluX BEIeCTB,

XuMuuecKoe TeMIIepaTyphl 1 MIONIAA1 PEaKIMOHHOM oBepXHOCTH. Termnobble d3QPeKThI

paBHOBeECHE XMMHMYECKUX PEaKIMil. DK30- U SHAOTEPMHUUECKHUE, PEAKIIHH.

O6patuMocTh peakiuii. XuMU4ecKOe paBHOBECHE U €T0 CMEIICHHE O]
JIEUCTBUEM Pa3INYHBIX (PAKTOPOB (KOHIIEHTPAIMS PEAareHTOB WU IPOAYKTOB
peakiuu, AaBJeHuE, TEMIIEpATypa) JI CO3AaHus ONTUMAJIbHBIX YCIOBUI
IPOTEKaHUs XUMUUYeCKuX rpoueccos. [Ipuanun Jle [llatense

IIpakTu4eckue 3aHATHS

Pemenue nmpakTHKO-OpUEHTUPOBAHHBIX 33/IaHUN HA aHATN3 (DAKTOPOB,
BIIASIOIINX HA U3BMEHEHUE CKOPOCTH XUMUUYECKON PEAKIIUH, B T.4. C TO3ULUN
HKOJIOTHYECKH 11€JIeCO00Pa3HOTO MOBEICHUS B OBITY U TPYJIOBOM
JNEATENBHOCTU B LEJSAX COXPAHEHUS CBOETO 30POBbS U OKPYIKAIOILIEH
IPUPOAHOMN CPENBI.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX 3aJaHU HA TPUMEHEHHUE TPUHLIAIIA
Jle-IllaTenpe 11 HAXOXKICHUSI HATPABIICHUS CMEILICHUSI PABHOBECHSI




XUMUYECKOU peakiuu U aHaJin3 (PaKkTOPOB, BIUSIONIMX HA CMEILICHHE
XUMHUYECKOTO PABHOBECHS.

Pa3nen 6 PacTBopbl. 6
Tema 6.1 OcHOBHOE coiep:KaHne 2 OK 01
IousTue 0 TeopeTnueckoe o0yueHHe 2 |0OKO02
pacTBopax. PactBopenue Kak Gpusnko-xumMudeckuii mporecc. PactBopsl. Criocoosr 2 IIK' 5.3

IPUIOTOBJIEHHS PaCcTBOPOB. PacTBOprMOCTEL. MaccoBas [0 PACTBOPEHHOIO

BeniecTBa. CMBICI [TOKa3aTeN s NPEAEILHO JOMYCTUMON KOHIIEHTPALUH U €10

MCIIOJIE30BAHMUE B OLIEHKE DKOJIOIMYECKON OE30MaCHOCTH.

[TpaBuia SKOJIOTMYECKH LIENECO00PA3HOTO MOBEAEHHS B OBITY U TPYIOBOM

NEATENBHOCTH B LIENAX COXPAHEHHUS CBOETO 30POBbS U OKPYKAKOLIEH

IPUPOIHOMN CPEJIbI; OIIACHOCTh BO3AEHCTBUS HA KUBLIE OPraHU3MBbI

ONPEIEIIEHHBIX BEIECTB.

Pelenue NpakTHKO-OPMEHTHPOBAHHBIX PACUETHBIX 3aJaHH Ha PACTBOPHI,

HCIIOIb3yEMBIE B OBITOBOM U IPOM3BOJCTBEHHOMN JEATEILHOCTH YEI0BEKA
Tema 6.2. OCHOBHOE cojiep:KaHne 4 OK 01
HccnenoBanue JlaGopaTopHbIe 3aHATHS 4 | OK04
CBOMCTB pacTBOpOB | JlaboparopHasi pabota «IIpUrOTOBICHHE PACTBOPOBY. 2 1K' 5.3

[TpuroroBieHne pacTBOPOB 3aJaHHOH (MaccoBOM, %) KOHIIEHTpAIHH (C I1K5.4

IPAKTHKO-OPUEHTHPOBAHHLIMU BOIIPOCAMHU).

JlaGoparopHas pabora «OrmpeeieHre cpeIbl BOAHBIX PACTBOPOBY. 2
IIpodeccnoHATLHO-OPHEHTHPOBAHHOE COAEpKAHMe (COAep/KAHME MPUKJIATHOTO MOIXYJIst)
Paznen 7 XumMusi B ObITY M IPOU3BOJACTBEHHOM 1€ATEJILHOCTH YeJI0OBEKA. 6 OK 01
Tema 7.1 OCHOBHOE COIepKaAHUE 6 OK 02
Xumust B ObITY U TeopeTnyeckoe 06ydeHHe 2 |OKO04
NPOM3BOJACTBEHHON | HoBelilne JOCTHKEHUS XUMHUYECKOM HAYKH M XUMUYECKON TEXHOIOTHU. PoJib 2 OK 07
JESTEIILHOCTH XUMHH B 00€CIICUEHUH KOJIOTHIECKOM, SHEPIETUIECKON M MUILEBON IIK 5.3
YyesjaoBeKa 0€30IaCHOCTH, Pa3BUTUU MeIUIMHLL. [IpaBuia MoMcKa U aHAIN3a XUMHUYECKOM IIK 5.4




MH(pOpMAIHU U3 Pa3IMYHbIX HICTOYHUKOB (Hay4Has U yueOHO-Hay4Has
JUTEpaTypa, CpeJCcTBa MaccoBoil nHMopmanuu, cetb MTHTEpHET)

IIpakTH4ecKkue 3aHATHSH

[Touck u aHanM3 KEMCOB O MMPUMEHEHUN XUMUYECKUX BELIECTB U TEXHOJIOTUM C
ydeToM Oyayiien npodhecCHOHAIBHOM AeSTEILHOCTH IO TeMaM: BaKHEHIIINE
CTPOMUTEbHBIE MaTEPUAIIbl, KOHCTPYKIIMOHHBIE MaTEPUalbl, KpACKU, CTEKJIO,
KepaMuKa, MaTepHUaibl 1JIsl JJIEKTPOHUKU, HAHOMATEPUAJIbl, TCKCTUIIBHBIE
BOJIOKHA, ICTOYHUKH DHEPTUU, OPTAaHUUYECKUE U MUHEPaIbHBIC YI00peHuUs,
JIEKapCTBEHHBIEC BEIECTBA, OBITOBAS XUMHUSI.

Zamura: [IpeacraBieHue pe3yabTaToB pelieHus KecoB B (hopMe MUHHU-
JIOKJIaJla C TPe3eHTalEH

JlaGopaTopHble 3aHATUA

JlaGopatopnas padota «BricokoMoneKkysipHbie coenuHenus. Pacno3naBanue
IUIACTMACC U BOJIOKOH).

IIpome:kyTOouHas aTTecTanus Mo AucuunInHe (1udpepeHIMPOBAHHBIN 3a4€T)




3. YCJI0OBUsA PEAJIU3AIINU IMPOT'PAMMBbI
OBIIEOBPA3OBATEJBHON IUCIIUIIJIAHBI

3.1. TpeboBaHHss K MHUHHUMAJIBHOMY MAaTE€pUATBHO-TEXHUYECKOMY
o0ecreyeHuto

Jlns peanM3aliud MPOTPAMMBbl  TUCIUIUIMHBI MPETyCMOTpeHa yueOHas
XUMHYEcKas 1abopaTopus.

OGopynoBanue y4yeOHOro kKaOumHeTa (HArJIsAIHBIE MOCOOUsS): HAOOPHI
[IAPOCTEPKHEBBIX MOJIEJCH MOJEKYNI, MOJENH KPUCTAUIMUECKUX PEIIETOK,
KOJUICKIIUM TPOCTBIX M CIIOKHBIX BEIIECTB W/WIM KOJUICKIIUU TOJHUMEPOB,;
KOJUIEKIIMSI TOPHBIX MOpOJ M MHUHepanoB, Tabnuua MennaeneeBa, y4yeOHbIE
¢unbMbL, TU(POBBIE 0OPA30BATENbHBIE PECYPCHI.

TexHuueckue cpeacTBa o00y4eHHsl: KOMIIBIOTEp C YCTpOWCTBaAMU
BOCTIPOU3BEACHUS 3BYKa, IPUHTED, TEIECBU30P.

Ob6opynoBanmne JaGoparopuum u Ppadouux MecT JadopaTopum:
MEH3YpPKH, MHUIETKU-KAMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, MPEIAMETHBbIC U
MOKPOBHBIE CTEKJIA, TUIAHIIETHI ISl KamlelbHBIX peakiui, (QUiIbTpoBaiIbHas
Oymara, CTEKJSIHHbIE TPOOUPKHU, PE3MHOBBIC TMPOOKU, HAOOP PEaKTHBOB,
CTEKJISTHHBIE TMAaJOYKH, IITATUBBI UIsI MPOOUPOK; MEPHBIE IMIMHJPHI, BOPOHKU
CTEKJITHHBIC, BOPOHKH JleNuTeabHble IuauHapudeckue (50-100 mur), cTynku ¢
nectukoM, ¢dapdopoBeie dYamku, GUIBTPEI OyMaKkHBIC, OSJIEKTPOIUIUTKH,
nabopaTOpHBIE MITATUBBI, CIUPTOBBIE TOPETKU, CIIUYKU, PUOOP ISl TIOTyUEHHUS
razoB (Wi MpoOHWpKa ¢ Ta300TBOJAHOM TPYOKOM), AepikaTreslu sl MPOOUPOK,
CKJISTHKH ISl XpaHEHUs PEaKTHUBOB, Pa3[aTOYHbIC JIOTKH, XUMUYECKUE CTaKaAHBI
(50, 100 u 200 mu); mmaTenu; MepHbie Tpooupku (Ha 10-20 MiT) 1 MEpHBIC KOJIOBI
(25, 50, 100 u 200 mi), BoastHAsE OaHs (WJIM TEPMOCTAT), CTCKJISTHHBIE TIAJIOUYKH;
KOHHUYecKue Kool 1yt TuTpoBanus (50 u 100 mi1); ”HIUKATOPHBIE TTOJIOCKH JIJIsI
onpenenenuss pH u crangapTHas WMHAWKATOpHAsl IIKajia; YHUBEPCAJIbHBIN
uHauKatop; nunetky Ha 1, 10, 50 mu (wnu no3zaropst Ha 1, 5 u 10 mur), GropeTku
JUIS. TUTPOBaHUS, MeauIMHCKUe mmpuiel Ha 100-150 mu1, mabopaTopHblie W/ HiIH
aHaNMMTUYECKHe Bechl, pH-meTphl, cymibHBINA 1Kad, U Ap. mabopaTopHOE
o0opyI0BaHME.

3.2. HndopmanuonHoe odecrieyeHne peaau3anum NporpaMmmebl

Jlnst peanu3anuy TporpaMMmbl  OMOIMOTEUHBIN (GOHI 00pa3oBaTEIHLHOM
OpraHu3allvy JOJKEH UMETh MIEUYaTHBIE W/ JIEKTPOHHBIE 00pa30BaTEIbHBIC U
WH(OPMAITMOHHBIE PECYPChl, PEKOMEHIOBAHHBIC IS HCIONB30BAaHUS B

00pa3oBaTEILHOM MPOILIECCE, HE CTapIie 5 JIET C MOMEHTA U3IaHus.



labpuensna O.C, OctpoymoB MW.I'. Xumus pns npodeccuit  u
CHEeUANIbHOCTENH TEXHUYECKOTO TPODUIIS: yUEOHUK AJI CTY. YUPEXKACHUHN Cpes.
npod. obpazosanus. — M., 2020.

INabpuensn O.C, OctpoymoB WN.I'., OctpoymoBa E.E. u np. Xumus nis
npodeccuil U cnenuanbHOCTEW €CTECTBEHHO-HAYYHOTO NpOo(UIIsa: YUEOHUK IS
CTYy.I. YUpeXKJeHUi cpel. nmpod. oopazoBanus. — M., 2020.

labpuensna O.C., OctpoymoB W.I'. Xumus s mnpodeccuil u
CHEIUANIbHOCTEH COLUMATBbHO-3KOHOMHYECKOT0 M T'YMaHHUTapHOrO MpoQuiiei:
y4eOHHUK ISl CTYI. YUPEKICeHUM cpen. mpod. o6pazoBanus. — M., 2021.

Epoxun F0.M., Kopanesa N.b. Xumus ns npodeccuii u cnenuanbHOCTEN
TEXHUYECKOTO M EeCTECTBEHHO-HAy4yHOro mnpoduiei: ydyeOHUK I CTYI.
yupexaenuit cpesl. npod. odpazosanus. — M., 2020.

Epoxun I0.M. Xumus: 3anaun u ynpaxHeHus: yue0. mocodbue ajis CTy.
yupexaenuit cpesl. npod. odpazosanus. — M., 2020.

Epoxun FO. M. CO0pHHK T€CTOBBIX 3aJJaHU IO XUMUU: yueO0. mocooue s
CTYyJI. YUpeXKIeHUM cpe. npod. oopazoBanus. — M., 2022,

Epoxun FO. M., KoBanesa . b. Xumus 1151 nmpodeccuii u cnenuanbHOCTeN
TEXHUYECKOT0 Mpoduiia. DIEKTPOHHBIN y4eOHO-METOIMYECKHN KOMIUIEKC. —
M., 2020.

CnankoB C. A, OctpoymoB WN.I"., I'abpuensn O.C, JlykpstnoBa H.H. Xumus
st mpodeccuit M crenuaIbHOCTeH TEXHUYECKOTO Mpopuis. DIEKTPOHHOE
NpWIOXKEHHE (IJIEKTPOHHOE Y4eOHOE HM3JaHue) IS CTYA. YUYPEKICHUM Cpe.
npod. oOpazoBanus. — M., 2022.

3axapoB B.b., MamonToB C.I'., Connn H.W. O6mas Ouomnorus. 10 k.
Pabouas Terpaas. — M., 2016.

Kamenckuii A.A., KpukcynoB E.A., Ilaceunuk B.B. O6mas Guonorus.
10—11 k. — M., 2019.

Koncrantnnos B.M., Pa3anosa A.Il. OOmias Ouonorus. Yue6. mocodue
s CI1O. — M., 2020.

MamonTtos C.I'., 3axapoB B.b. O6mas yueonuk mis Cey3oB — M., 2019.

VYyebOnpie mocobwusi, agantupoBaHHble K TpeboBanusm PI'OC cpemgHero
obOmero oOpazoBaHus (pa3paboTaHHBIE TIPEMOJABaTEIEM U  IPOIIEIIIIHE
MPOLIEAYPY IKCIEPTU3BI).

HNHTepHET-pecypcsl:



www.chem.msu.su (3aexTpoHHast OMOIMOTEKA 110 XHUMHUH).

www.enauki.ru (uHTepHeT-u3ganue 11 yunrteneid « ECTecTBeHHBIC HAYKIY).

www.1september.ru (MeToguueckas razera «llepBoe CEHTIOPS»).

www.hvsh.ru (GkypHasl « XUMHSL B IIIKOJIEY ).

WWW.hij.ru (xxypHan « XuMus 1 KU3HBY).
https://ege.sdamgia.ru/ pemry ET'D

http://himege.ru/teoriva-ege-himiya/ xumus «Iloaroroska xk EI'D»

4. KOHTPOJIb U OHEHKA PE3YJbTATOB OCBOEHUSA
OBIEOBPA3OBATEJBHOW TUCIUATLIVHBI

KOHTpOJ'IB u OLCHKAa  PEC3YyJIbTATOB 06y‘l€HI/I$I OCYHICCTBIIACTCA

npernojaBaTeieM B TpollecCe TMPOBEACHUS TMPAKTUYECKUX 3aHIATHH U
1a00paTOPHBIX pabOT, TECTUPOBAHMS, & TAKXKE BBITIOJHEHHUS OOYYarOITUMUCS
WHJMBUIYaJbHBIX 3aJlaHii, TIPOEKTOB, HCCIIEeOBaHUM. Pe3ynbTaTthl 00yueHuUs
OTIPENICIIAIOT, UTO OO yYaroIIUecs 10 KHBI 3HATh, TOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUH U3yUYEHUS TUCIUTIINHBIL.

Jist bopMupoBaHUs, KOHTPOJIA U OIIEHKU pe3yIbTaTOB OCBOCHUS yUeOHOM
JTUCIUIUIMHBL  HCIIOJIB3YeTCs CUCTeMa  OIEHOYHBIX  MEPOIPHUSITHUH,
NpEeICTABISAIONasg COO0M KOMIUIEKC yU4eOHBIX MEPONPUSITHIA, COTJIACOBAHHBIX C
pesyiapTaTamu 0o0yudeHus u chopmynupoBaHHbIX c yduetom DPIOC CO00

(mpenmeTHbIe pe3ynbTarsl o qucuuiuinae) u @T'OCCIIO.

Ne | OK/TIK THIBI OLIEHOYHBIX

MEpONPUITUI

Paznen/trema Pesynbprat 00yueHus

OcHOBHOE COJZICPIKAHUC

1 Paznen 1. OcHOBEI
CTpOEHUS BEIIeCTBa

DopMyJIHPOBATH
0a30BbIe MOHATHUA U
3aKOHbI XHMHH

1.1. |OK1 Crpoenue aToMOB CocTaBiITh XUMHUYECKUE
XUMHYECKUX
3JIEMEHTOB U MPUPOIA

XUMHYECKOM CBSI3U

1. Tect «CtpoeHue
bopMyIbl COEAMHEHUN B | aTOMOB XUMHUYECKUX

COOTBCTCTBHH CO QJICMCHTOB M IIPHUPOJda

CTCIICHBIO OKHMCJICHUA
XUMHUYCCKUX 3JICMCHTOB,
HCXOOs U3 BAJICHTHOCTH U

QJICKTPOOTPHULIATCIIBHOCTH

XUMHUYECKOHN CBSZM».
2. 3amauu Ha
COCTaBIIEHUE
XUMHUYECKUX POPMYI
JIBYXaTOMHBIX
coeMHeHUH (OKCUIOB,

Cynb(GUI0B, THAPUIOB U



http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://himege.ru/teoriya-ege-himiya/

T.IL.).

3.3aganus Ha
KCIIOJIb30BAHUE
XUMUYECKONU CUMBOJIMKHU
Y HA3BaHUN COCIMHCHUIN
10 HOMEHKJIAType
MEKIYHAPOJHOTO COK3a
TEOPETUYECKON U
MPUKJIAJIHON XUMUU U
TPUBHAIIbHBIX Ha3BAHUA
JUISL COCTABJIEHUSA
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX
coeMHEHUM (OKCHIOB,
Cynb(pUI0B, TUAPHUIOB U
T.II.) U APYTUX
HEOPraHWYECKUX
COEOUHEHNN OTIAEIbHBIX

KJIaCCOB.

1.2

OK 1
OK 2

[Tepuonnueckuii
3akoH u Tabmmma J[. 1.
Meunneneena

XapakTepu3oBaTh
XUMHUYECKHE DJIEMEHTEI B
COOTBETCTBHM C UX
MOJIO’KEHUEM B
MEPUOINYECKON cCucTeMe
XHMHUYECKUX DJIEMEHTOB

J.M.MenneneeBa

1. Tect «MeTtammnyeckue
| HeMeTaTnYeCKHe
CBOMCTBA,
ANEKTPOOTPULIATEEHOCTh
Y CPOJICTBO K JIEKTPOHY
XAMHYECKHUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHEM
U TIOJIOKEHHUEM B
MEePUOINYECKOIN cucTemMe
XHUMHYECKHUX IJIEMEHTOB
J.1. MenneneeBay.

2. IlpakTraeckue
3aJlaHus Ha
YCTaHOBJIEHUE CBSA3HU
MEXy CTPOCHUEM
aTOMOB XHMHYECKUX
DJIEMCHTOB U
MEPUOANYECKUM
W3MCHCHHEM CBOMCTB
XUMHUYSCKUX DJIEMEHTOB
1 UX COCIUHCHUN B
COOTBETCTBUH C
MOJIOXKCHUEM
Ilepuonueckon




CHUCTEMC.

3. IIpaktuko-
OPUEHTUPOBAHHBIEC
TEOPETUUECKHUE 3a/IaHUS
Ha XapaKTepUu3aIuio
XUMUYECKUX DJIEMEHTOB:
«Meramnaeckue /
HEMETAJUTMYECKUE
CBOIICTBA,
ANEKTPOOTPHUIATEIHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX
ANIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUONYECKON CHCTEME
XUMUYECKUX DJIEMEHTOB
J.1. MenneneeBa»

Pasznen 2.
XuMH4YecKue
peakuuu

XapakTepu3zoBaTh
THIIBI XUMHYECKHX

peakuuii

2.1

OK 01
OK 04

THel XUMHYECKUX
peakuui

CocTraBiATh peakuuu
COCOUHEHMUS,
pasnoxeHus, oOMeHa,
3aMelIeHHS,
OKHCITUTEIBHO-
BOCCTaHOBUTEIIbHBIC
peakmuu

1. 3amaun HA
COCTaBJICHUE YPAaBHEHUI
peaKIu:

- COEIUHEHUS,
3aMelleHus], Pa3sIoKEeHuUs,
oOMeHa;

- OKHCIIUTEIbHO-
BOCCTaHOBUTEIbHBIX
peakui ¢
HCIIOJIb30BAHUEM METOJIa
AIIEKTPOHHOTO OaaHca.
2. 3aga4yu HaA pacyeT
Macchl BEIIECTBA WU
00bEMa

ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBa,
Macce uiu 00bEMY
OJIHOTO M3 Y4aCTBYIOLIUX
B PEAKIUU BEIIECTB;
pacu€tbl Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA)
MPOJYKTOB PEAKIINH,
€CJIM OJTHO U3 BEUIECTB
UMeEET MPUMECH.

2.2

DNEKTPOTUTHIECKAS
JIUCCOLIMALIASA U
WOHHBIA 0OMEH

CoCTaBIsATh ypaBHCHHS
XUMUYECKUX PEaKITHH
HOHHOTO 0OMeHa ¢
y4acTHEeM
HEOPraHUYECKUX
BEILIECTB

1. 3amanus Ha
COCTaBJIEHUE
MOJIEKYJISIPHBIX U
MOHHBIX PEaKIuil ¢
y4acTUeM KHUCIOT,




OCHOBAHMI U COJICH,
YCTaHOBJICHHE
HU3MEHEHHUS KHCIOTHOCTH
CpeIb

2. JlaboparopHas pabora
"TUbpl XUMUYECKUX
peaxkuit”

3 Paznen 3. Crpoenue | UcciaenoBaTh cTpoeHue
H CBOMCTBA M CBOMCTBA
HEOPraHUYeCcKHX HEOPraHUuYeCcKHX
BellleCTB BelllecTB

3.1 | OKO01 | Knaccuduxkarus, Knaccudumnuponats 1. Tect «Homenknarypa
[IK 5.3 | HoMeHKnaTypa u HEOpPraHUYEeCKHe W Ha3BaHUE

CTpPOCHHUE BEIECTBA B HEOPraHMYECKNX

HEOPraHMYeCKUX COOTBETCTBHM C UX BEIIECTB HCXO/IS H3 HX

BEIIECTB CTPOCHHEM .
XUMHYECKON (hOPMYJIBI
WJIM COCTaBJICHHE
XUMHUYECKON (HOPMYJIBI
HCXOJIs U3 Ha3BaHUS
BEIIEeCTBA 10
MEXKyHapOHOW UITN
TPUBHAIBHON
HOMEHKJIaType».
2. 3agauu Ha pacyeT
MacCOBOM JI0JTH (MacChI)
XHMHYECKOI0 dJIEMEHTA
(coenrHEHMs)B MOJIEKYJIIE
(cmecn).
3. [IpakTudeckue
3aJaHU 110
KJaccu(puKanuu,
HOMEHKJIaType 1
XUMUYECKUM (popMyiam
HEOPraHUYeCKHX
BEILIECTB Pa3IMYHBIX
KJIACCOB.

3.2 | OKO01 Ddu3nKo-XUMHUYECKHUe | YCTaHaBIUBaTh 1. Tect «OcobeHHOCTH
OK 02 CBOIiCTBa 3aBUCUMOCTbD XUMHYECKUX CBOMCTB
IIK ? HEOPraHUYECKUX (U3UKO " XUMHUYECKHUX OKCHJIOB, KHCIIOT,

BEIIECTB CBOMCTB HEOPraHMYECKHX

BEIIECTB OT CTPOCHUS
aTOMOB U MOJIEKYIL, a
TaKKe TUIa
KpPUCTAJUIMUECKOU
peleTKn

OCHOBaHHUH, aM(pOTEPHBIX
THIPOKCHUJIOB U COJICH.
2. 3amanus Ha
COCTaBIIEHUE YPaBHEHUI
XUMHYECKUX PEaKIuil ¢
y4acTUEM MPOCTHIX U
CIIOKHBIX
HEOPraHUYECKUX
BEIIIECTB: OKCHJIOB
METAJIJI0B, HEMETAIUIOB U




aM(OTEPHBIX DIIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT,
OCHOBaHUH U
amM(pOTEepHBIX
TUAPOKCHUJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOMINX MX
CBOICTBA H CIIOCOOBI
MOJTy4CHUSI.

3. IIpaxTuko-
OPHUCHTUPOBAHHBIC
TEOPETUUYCCKUE 3aTaAHUS
Ha CBOMCTBA U
MOJTy4eHUE
HEOPraHHYECKUX
BEIICCTB

3.3

OK 01
OK 02
OK 03

Wnentuduxanms
HEOPraHMYeCKUX
BEILECTB

UccnenoBatn
KA4CCTBCHHBIC peaKHI/II/I
HeopFaHI/IquKI/IX
BEIECTB

1. ITpakTuxo-
OPHUEHTHUPOBAHHBIC
3aJJaHMS [0 COCTABIICHUIO
XUMHYECKUX PEAKIUH C
y4acTHEM
HEOPraHUYECKHUX
BEIIIECTB, UCTIOIB3YEMbBIX
JUTSL X UJEHTU(DUKAITUN.
2. JJaboparopHnas pabora:
"XHWMUYECKHE CBOMCTBA
MeTaJIoB"

3. JlTaboparopHnas pabora:
«XHIMHYSCKHE CBOMCTBA
KHCJIOT)

4. JTabopatopHas pabota
«XUMHYECKHE CBOMCTBA
OCHOBaHHI»

5. JJaboparopHnas pabora:
«XUMHYECKHE CBOMCTBA
coJieii»

6. «kKauecTBeHHBIC
peakiuy Ha aHUOHBD»

Pasznen 4. Ctpoenne
H CBOICTBa
OpPraHMYecKux

BellecTB

HccaenoBars cTpoeHne
H CBOICTBA

OpPraHu4e¢CKHUX BECIIECTB

4.1

OK 01
IIK 5.3
IIK 5.4

Knaccuduxkarus,
CTpOEHUE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIIECTB

Knaccupunmponats
OpraHuYecKHe BeIlecTBa
B COOTBETCTBUH C UX
CTPOEHHEM

1. 3amanus Ha
COCTaBJICHUE Ha3BaHUI
OpraHU4YeCKUux
COEAVHEHUH 110
TPUBHUAIIBHON UIIH
MEXKyHapOAHOU
CUCTEMAaTUYECKOU




HOMEHKJIAType.

2. 3agaHus Ha
COCTAaBJIEHHUE MIOJIHBIX U
COKpAIIEHHBIX

CTPYKTYPHBIX (popMyIt
OpPraHNYECKUX BEIIECTB
OTJETIbHBIX KJIACCOB.

3.3amaun Ha
OIpe/esieHue
npocTeiiei GopmMyIbl
OPraHuYeCcKOu
MOJICKYJIbI, UCXO O U3
AJIEMEHTHOT'O COCTaBa (B
%)

4. JTabopatopHas pabora:
«IIpeBpanieHue
OpraHn4eCKuXx BEIICCTB
NIPY HArPEBaHUM.

4.2

OK 01
OK 02
OK 04
[IK 5.3
[IK 5.4

CBolicTBa
OPraHNYeCKHUX
CoeqUHEHNN

YcranaBauBaTh
3aBUCUMOCTb (PU3UKO-
XUMHYECKUX CBOIICTB
OPraHNYEeCKHUX BEIIECTB
OT CTPOCHUSI MOJIEKYJT

1. 3aganus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHYECKUX PEAKINH C
Y49aCTHEM OPTaHUYIECKUX
BEIIECTB HA OCHOBAHUHU
HX COCTaBa M CTPOCHUSI.
2. 3amaHus Ha
COCTaBJICHUE YPABHEHUI
XUMHYECKUX PEAKIIUH,
WJUTFOCTPUP YIOIITUX
XHUMHYSCKHE CBOMCTBA C
Y4E€TOM MEXaHHU3MOB
MPOTEKAHUS JTAHHBIX
peaKkuii ¥ TeHETUYECKOU
CBSI3U OPraHUYECKHUX
BEILIECTB Pa3HBIX
KJIACCOB.

3. PacueTrHble 3a1a4u 110
YpaBHEHUSAM peaKiuil ¢
y4acTUEM OPraHUYECKUX
BEIIECTB.

4., JTaboparopHas pabota
"[loryuenue TUICHA U
M3yYeHHeE ero CBOMCTB.

4.3.

OK 01
OK 02
OK 04
IIK 5.3
IIK 5.4

WNnentuduxanms
OpPraHHYECKUX
BEIIECTB, UX 3HAUECHHUE
U TIpUMEHEHHUE B

OBITOBOM U

Hccnenosath
KaueCTBEHHbIE PEaKLIUU
OpPraHUYEeCKUX
COCIUHEHHUH OTHCIBHBIX
KJIaCCOB

1. IlpakTuko-
OpUEHTHPOBAaHHbBIE
3aJIaHUs IO COCTaBJICHUIO
XUMHUYECKUX PEaKIMii ¢
y4acTHEM OpPraHUYeCKUX
BEIIIECTB, B T.4.




MPOU3BOJACTBEHHOMN

UCTIOJIb3YEeMBIX JUIS UX
UACHTU(HUKAINN B ObITY

NEeSTEILHOCTH
YenoBeKa Y TIPOMBIIIIICHHOCTH.
2. JlaboparopHas pabora:
"Unentuduramms
OpraHuYeCcKux
CO€IMHEHUH CIUPTOB"
3. JlaboparopHas pabora:
"Unentuduxamus
OpraHuYeCcKux
COCIMHEHUH aJIbJIETUI0B
Y yIIeBOJOB".
4. JIaboparopnas padoTa:
"Unentuduxamus
OpraHuYeCKUx
COeMHEHUHN KapOOHOBBIX
KHCIIOT".
5. JJaboparopHnas pabora:
"Unentuduxarus
OpraHuYeCKuX
COoeMHEHNN OeJIKOB".
5 Paszpnea S. XapakTepu3oBaTthb
Kunernueckue n BJMSAHHE PA3JIUYHBIX
TepMoAMHAMHUYecKHe | (aKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYeCKHX peaKkuuii
XUMHYeCKHX
peakuuii
5.1 | OK 01 CkopocTh XapakTepu3oBaTh [IpakTuko-
OK 02 | XMMHUYECKUX pPEaklMi. | BIUSHUE KOHIICHTPAlUU | OPUECHTUPOBAHHbBIC
I[IK 5.3 | Xumnueckoe pearupyronyx BeIecTB U | TEOPETUUECKUE 3aJaHus
paBHOBECHUE TEeMIIepaTypbl Ha Ha aHanu3 (aKTopoB,
CKOPOCTh XUMHUYECKUX BIIUSIIOLIUX HA U3MEHEHUE
peakuii CKOPOCTH XUMHUYECKOU
XapakTepus3oBaTh peakiuu. [IpakTuko-
BIIUSTHUE U3MEHEHHS OPUEHTUPOBAHHBIE
KOHIIEHTPALIMU BEIIECTB, | 3a/IaHUS HA PUMEHEHUE
pEaKIuu cpesl U npunnumna Jle- [llatense
TEeMIEpaTyphl HA JUTSL HAXOXKICHUS
CMEIICHHE XUMHYECKOTO | HaIllPaBJICHUS CMEIICHUS
paBHOBECHS. PaBHOBECHS] XUMHYECKOU
pEaKIuu 1 aHaIu3
(bakTOpOB, BIAUSIONINX HA
CMEIIEHNE XUMUYECKOTO
paBHOBECHS.
6 HccaenoBatb HCTUHHBIE

Pa3nes 6. PacTBopbl

PacTBOPHI € 3aJaHHBIMH

XapaKTepUCTUKAMHU




6.1 | OKO01 | IlonsaTtue o pactBopax | PaznuuaTh nCTUHHBIE 1. 3apaun Ha
OK 02 pacTBOpbI IIPUTOTOBJICHHE
IIK 5.3 pacTBOpPOB.
2. Ilpaktuko-
OPUEHTUPOBAHHbBIC
pacyeTHbIC 3aaHUS Ha
JIUCTIEPCHBIE CUCTEMBI,
HCIIOJIb3YEMbIC B
OBITOBOM 1
IIPOU3BOJACTBEHHOMN
JIESTEIIbHOCTH YeJIOBEKa
6.2 | OKO01 | UccnemoBanue HccnemoBath Gu3HKO- 1. JlaboparopHas
OK 04 | cBOICTB pacTBOpPOB XUMHYECKHE CBOMCTBA pabora:
K 5.3 HMCTHUHHBIX PaCTBOPOB "[IpurotoBnenue
[IK 5.4 pacTBOpoB"
2. JlaGopatopHas
pabora:
«OmnpeneneHue cpebl
BOJIHBIX PACTBOPOBY.
I IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlepKaHNe (CoAep:KaHUe MPUKJIIATHOTO
MOYJIs1)

! Paznen 7. Ouennupary 3amura Kkeiica (c
Xumus B ObITY M NOCEACTBHS! OBITOBOJ yuyeTroMm Oyayuuei
NMPOU3BOACTBEHHOMI 1 NPOH3BOACTBEHHON npogeccuoHaILHOMI
AeATeJIbHOCTH ACITEALHOCTH HeT0BeKa AeATeJbHOCTH)
yeJioBeKa ¢ MosHIHH

IKO0JIOTHYeCKOMH
0e30IacHOCTH
7.1 | OKO0l1 | Xumus B ObITY U OuenuBath nocnenacTeus | Ketic (¢ yaerom Oymymieit
OK 02 MIPOU3BOJACTBEHHOM OBITOBOH U PO (heCCHOHATBHOI
OK 04 NEeITENbHOCTH MIPOU3BOJACTBEHHOMN
OK 07 qeJI0BEKa NEeITEIbHOCTH YEJIOBEKA C JeATENbHOCTH)
IIK 5.3 HO3HITNI PKOJIOTHIECKOH | 1 EMBI KEHCOB:
IIK 5.4 0e301acHOCTH 1.Ycrob30Banme

METAJIJIOB B DHEPTE€TUKE.
2. Bausinue
ra3000pa3HbIX BEIOPOCOB
SHEPreTHYECKON
MIPOMBIIIJIEHHOCTH Ha
OKPYKaIOIIYIO Cpejy.

3. Ucnons3oBanue HetH
U TIPOAYKTOB €€
nepepaboTKu Ha
HHEPreTHUECKUX
MPEIPUITHIX.

4. TTonmumepsl Ha ciayx0e




SHEPreTUKHU.
5. HoBble Marepuansl 1yis
COJTHEUHBIX OaTapei.

1. JlaGopaTopHas
pabora:
«BBICOKOMOJIEKYIISIpHBIE
COCMHEHUSI.
Pacno3znaBanue
MJIACTMACC ¥ BOJIOKOH.
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