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PabGouyas nmporpaMma JAMCUMIUIMHBI COCTaBI€Ha B  COOTBETCTBUU ¢  DenepalibHbIM
rOCYyJapCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHJAPTOM  CpPEAHEro  oO0IIero  oOpa3oBaHMS,
yrBepxkaenHoro Ilpukazom Mwunobpuayku Poccum ot 17.05.2012 Ne 413 u ®I'OC CIIO
CIIELUAJILHOCTEN:

26.02.03 CynoBokneHue (yTBEpKIeH NIpHKa3oM MUHHCTEpCTBAa MPOCBENICHHUS Poccuiickoit
Oenepanunn ot 12.12.2024 Ne 872);

26.02.05 DOkcrutyatanids CyIOBBIX DJHEPreTHYECKMX YCTAHOBOK (YTBEpPXKIEH IPUKA30M
Munuctepcra npocsemienust Poccuiickoit @enepanuu ot 12.12.2024 Ne 873);

26.02.06 Dxcrutyaranusi Cy0BOTO 3JIEKTPOOOOPYAOBAHHUS M CPEACTB aBTOMATHKU (YTBEPKIACH
npuka3zoM MuHHCTEpcTBa npocBenieHus: Poccutickoit @eneparuu ot 13.12.2024 Ne 893);
23.02.01 Opranuzanus MepeBO30K M YIpaBJIeHUE HA TpaHcnopre (Mo Bujgam) (YTBEpXKICH
npuka3zoM MunHCcTepcTBa npocsenieHus Poccutickoit ®eneparuum ot 20.03.2024 1. Ne 176).

ABTOp pabouei mporpaMMsl: IIPENOIABATEIb E.B. fluenko

Pabouas nporpamma ogo0OpeHa Ha 3aceJaHuU MTPEeIMETHOM (IIUKIOBOM) KOMUCCUU
MaTEeMaTUYECKUX U OOIIUX €CTECTBEHHOHAYYHBIX TUCHIUILIAH

npotokoi Ne 1 ot «27» aBrycra 2025 r.
[Ipencenarens npeqMeTHON (LIMKJIOBOM) KOMUCCUH N.B. NBanoBa

«27» aBrycra 2025 r.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUATIINHBI «XUMUST»

1.1. MecTO NMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHOW NMPOrpamMMbl
C11o

OO6meoOpa3oBaTenbHas MUCHUILIMHA «XUMHESD SBISAETCS 00s3aTEIbHOM
4acThl0  0011e00pa30BaTEIbHOTO IMKJIAa 00pa30BaTeNbHOM MpPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO mno cnemmansHOCTAM: 26.02.03 CynoBoxaeHue;
26.02.05 Okcmmyatanus CyJOBBIX JHEPreTMYECKMX YCTaHOBOK; 26.02.06
DKCIuTyaTaiys CyJI0BOTO 3JEKTPOOOOPYAOBaHUS U CpencTB aBToMaTuku; 23.02.01
Opranu3zaiiysi IepeBO30K U yIpaBiICHUE HA TpaHCIIOPTE (M0 BUAAM).

[lpuknagHoit MOAynb BKIOYaeT pazaen 8. «Xumus B ObITY H
MPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa», KOTOPBIM peanusyercs Mg BCex
npodeccuit/cnenuanbHOCTe  METOJIOM — pEelIeHUs  KEHCOB, CBSI3aHHBIX  C
HKOJIOTUYECKON  0e30MacHOCThI0O M OIEHKOM TMOCJIEACTBUI  OBITOBOM W
MPOU3BOJICTBEHHON  JIESITEIBHOCTH, COOTBETCTBYIOIIEH oOTpacisaM Oymyuien
poeCcCHOHATILHOM AESITEIbHOCTH 00YJarOITXCS.

1.2. lleqiu ¥ mu1aHMpyeMble pe3yJabTAaThl 0CBOCHUS AUCHMILIHHBI

1.2.1. Henn 1 32124 AUCHUILINHBI

Copnepxkanue MporpaMmbl 00IIe00Pa30BaATEIIBHOM JTUCITUTIINHBI <« XXMM
HaIPaBJICHO HA JOCTUKEHUE CIETYIOIUX HeJIei:

- dbopMUpOBAHHE CHUCTEMBl XHMHYECKHX 3HAHWM KakK BaKHEHIICH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOM JIEXkKaT
KJIFOYEeBbIE TIOHATUS, (yHIAMEHTAJIbHBbIC 3aKOHBl U TEOPUU XHUMHH, OCBOCHHUE
S3bIKa HAyKW, YCBOGHHE W TIOHUMAaHUE CYIIHOCTH JOCTYIMHBIX 0000IIeHn
MHUPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHME C HCTOPUEH HUX pa3BUTUI U
CTAHOBJICHUS,;

— dbopMHUpOBaHUEe U PA3BUTHE TMPEACTABICHUA O HAYYHBIX METOJax
MO3HAHUS BEIIECTB M XMUMHUYECKUX PEAKIUN, HEOOXOTUMBIX I TMPUOOPETCHHS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIISCTB U XUMHUUYECKUX SIBIICHUM, UMEIOIIUX

MECTO B MIPUPOAE, B MPAKTUYECKON Y NOBCETHEBHOW KU3HU;



— pa3BUTHE YMEHUH U CHOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C
HAOMOIEHUEM M OOBSICHEHHEM XHUMHUYECKOTO HSKCIEpUMEHTa, COONI0IEHuEM
npaBui 0€30MacHOr0 0OpaIIeHUs C BEIIECTBAMMU.

3agauu AMCUMIIMHBI:

1)  cdopmmpoBaTh  TOHMMAaHWE  3aKOHOMEPHOCTEH  MPOTEKAHWUS
XUMHUYECKUX TPOIECCOB U SIBIICHUW B OKPY’KAaIOIIEH Cpejie, a TakKe UX CBS3b C
LIEJIOCTHOM HAyYHOU KapTUHOM MUpa U APYTUMH €CTECTBEHHBIMU HAYKaAMH;

2)  pa3BUTh YMEHHS COCTAaBISATh (HOPMYJbI HEOPTaHWMYECKHX U
OpPraHUYECKUX BEILIECTB, YPABHEHUS XUMHUUYECKUX PEaKUUi, OOBACHATh UX CMBICI,
MHTEPHPETUPOBATH PE3YyJIbTAaThl XUMUUYECKHX IKCIIEPUMEHTOB,

3)  chopmHupoBaTh HAaBBIKM MPOBEICHUS MPOCTCHIINX XUMHYCCKHUX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIOJEHUEM TpPaBUI OE30MaCHOTO
oOpalleHus C BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh yMEHHS HAXOJUTh, AHAIMU3UPOBATh H  HCIIOJIH30BAThH
MH(DOpPMAIMI0O XHMHYECKOTO XapakTepa W3 pa3jIMyHbIX HHPOPMALMOHHBIX
MCTOYHUKOB, BKJIIOYAsl yUeOHYIO JTUTEpaTypy, HayyHble MyOJMKAUU U UHTEPHET-
pecypchl;

5) chopMupoBaTh yMEHHS MPOTHO3UPOBATH  MOCIEACTBUS  CBOEH
NESATEIIbBHOCTH W XMMMYECKUX TPUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
MIPOLIECCOB, YUNUTHIBASA BO3MOKHBIE IKOJIOTMUYECKUE U COLMATIbHbIE BO3ACHCTBUS;

6)  cdopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JTOCTHKCHUN XHUMHYCCKON
HAayKM W TEXHOJOTUH JUIsl Pa3BUTHUSl COLMAIBbHON W MPOU3BOJACTBEHHOH cdep ¢

yYMEHUEM MPUBOJAUTH MPUMEPHI UX IPUMEHEHUS B PA3IMUHbIX cPepax KU3HU.

1.2.2. Tlnanupyemble pe3yJabTaTbl OCBOeHHMs 0011e00pa3oBaTelIbLHOM
IUcHUIINHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Ocoboe 3HaueHne ob1eo0pa3zoBaTeIbHas JUCITUTUINHA « XUMUSD) UMEET TIPH
dbopmupoBanuu u pazButun OK 01; OK 02; OK 04; OK 07, npencraBieHHBIX B

aKTyaJIu3UPOBAHHBIX OrocC CIIO o npodeccun/crnenuaibHOCTH.



Kon u
HANMEHOBaHHe
(opmupyembIx
KOMIIeTeHIHI

IInanupyembie pe3yJabTaTbl OCBOCHHMS THCHUIIINHBI

Oo0mrue

I[I/ICIII/IHJII/IHapHLIe

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JeSATeIbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPAKATH B YACTH:
TPYAOBOr0 BOCTIMTAHHUS:

TFOTOBHOCTH K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepCTBa,
Tpyaoooue;

TOTOBHOCTb K AKTHBHOU JESATSILHOCTH
TEXHOJOTMYECKOW U CONUAIBLHONH HAMpPaBIEHHOCTH,
CIOCOOHOCTh ~ HMHUIMHUPOBATh,  IUIAHUPOBATh U
CaMOCTOSITENILHO BBIIOIHATh TAKYIO JACATCIbHOCTD;
HHTEpPEC K pasauuHbiM cdepaM TpodhecCHOHaATbHON
NCSITeIBHOCTH.

MeTtanpeaMeTHbIe Pe3yJabTAThI J0JKHBI OTPAKATD:

OBJaneHue

YHUBepCaJbHbIMU y4eOHbIMHU

NMO3HABATEJIbHBIMU J€HCTBUAMM:
a) 0a30Bble JJOTHYECKHUE JIeliCTBUSI:

CaMOCTOSITENIbHO (POPMYJIMPOBaTh M aKTYaJIU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CYHIC CTBCHHI)II\/JI HpI/I3HaK NN
OCHOBaHUs JUIS CpaBHEHHS, Kilaccupukanuum
00001IeHMS;

ONPEAENATh LENN NEATEIbHOCTH, 3aaBaTh IapaMeTphl
Y KPUTEPUU UX JOCTUKEHUS,
BBISABJIATH 3aKOHOMCpHOCTI/I 158
paCCManI/IBaeMI)IX SABJICHUSAX,
BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIAM, OLEHUBATH PUCKHU
MHOCJIENCTBUN IEITEILHOCTH.

IMPOTUBOPCUUA B

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBHS:

BIAJIETHh
MPOEKTHOW  JEATEIbHOCTH,

HaBBIKAMH  y4e€OHO-MCCIICIOBATEIBLCKON U
HaBBIKAMH  pas3pelleHus

JAucuMiuimHapHble pe3yJbTAaThl I0JIKHBI 0TPAKATH:

ITP6 01. chopMUPOBAHHOCTh NPEICTABICHUA: O XUMHYECKOU
COCTABJISIFOLIEH €CTeCTBEHHOHAYYHOW KapTHUHBI MHpA, POJIU
XUMHUHM B TO3HAHWUU SIBJICHUM TNPUPOABI, B (HOPMUPOBAHUU
MBIIUJICHUSI W KyJAbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHATHHON
IPaMOTHOCTH, HEOOXOIUMOM MJii pelIeHHs] MPaKTHYECKUX
3a/1a4 U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
310POBBIO U IIPUPOJHOM Cpee;

IIP6 02. BianeHue CUCTEMON XMMMYECKUX 3HAHHM, KoTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHUS  (XUMHUYECKUUN
DJIEMEHT, aToOM, OJJIEKTpOHHas 00o0JoYkKa aroma, s-, p-, d-
JNEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIa, BAJIEGHTHOCTb,
3JIEKTPOOTPHUIIATEIBHOCTh, CTEMEHb OKHUCICHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHASE Macca, MOJIAPHBINA 00bEM, YTIepOAHbIN
ckener, (¢yHKUMOHAJIBHAS TPyMNIa, paaudKall, HW30Mepus,
W30MEpbl, TOMOJOTUYECKUM Psii, TOMOJOTH, YIJIEBOJOPOIbI,
KHCIIOPO/I- M a30TCOJEpIKalle COEIWHEHUs, OUOJIOTMYECKU
aKTUBHBIC BeIIeCTBA (YTJIEBOABI, KUPBI, OEIKH), MOHOMED,
MOJUMEpP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISPHBIC
COEIMHEHMS, KPHUCTAJIMYECKasl peIIeTKa, TUIIbl XUMHYECKHX
peakiuit (OKHCIUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEeaKIMH HMOHHOTO OOMeHa), pacTBOp,
AJIEKTPOJIUTHI, HEIJICKTPOJIUTHI, AIEKTPOIUTHYECKAS
JUCCOIMAIUs,  OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKON DPEaKIUU, XUMHUYECKOE PAaBHOBECHE), TEOPUH W
3aKOHBI (TEOpUSI XUMHUYECKOTO CTPOEHUSI OPraHUYeCKHX
BemiectB  A.M. bBytiepoBa, Teopusi AIEKTPOIUTUYECKON
quccounanuu, nepuoanueckui 3akod .M. Menneneesa, 3akoH
COXpaHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3BIK
XUMHUH, (PAKTONOTUYECKHE CBEICHHUS O CBOMCTBAaX, COCTaBe,




npobiewm;

BBISIBISITH ~ NPUYMHHO-CICICTBEHHBIC  CBSI3H W
AKTYyaJIM3UpOBAaTh 3aJavdy, BbIJIBUT'AaTb THUIIOTC3Yy €€
pelICHHs, HaXOMUTh apryMEHTBI Uil JIOKa3aTeIbCTBA
CBOMX YTBEPXKJICHMI, 3a1aBaTh IApaMETPbl U KPUTEPUU
peLIeHuS;

AHAJIM3UPOBATE MOJYYCHHBIC B XOAC PCIICHHA 3aJadu
PC3yJbTaThl, KPUTHYCCKU OLICHUBATb nux
JOCTOBEPHOCTb, MPOTHO3UPOBATh W3MECHEHHE B HOBBIX
YCIIOBUSIX;

yMETh MEPEHOCUTh 3HAHHMS B [O3HABATEIBHYID U
HPAKTUYECKYIO 00JIACTH KHU3HEACSITEIIbHOCTH.

MONy4YeHUH U O€30IacCHOM  HCIOJB30BAaHMM  BAKHEHIIHMX
HEOPraHUYECKUX M OPraHMYeCKUX BEIIeCTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTU YEJIOBEKA;

ITP6 03. chopMHUpPOBAaHHOCTH, YMEHHH BBISBIISTH XapaKTEPHBIC
MIPU3HAKU W B3aUMOCBS3b HM3YyYEHHBIX MOHATUH, NPUMEHATH
COOTBETCTBYIOIIIME IOHATHUS IPU ONHUCAHUM CTPOCHHUS U
CBOMCTB HEOPraHMYECKUX M OPraHWYECKUX BELIECTB M HX
NPEBPAILCHN; BBISBIATh B3aMMOCBSI3b XMMHUYECKHX 3HAHHUM C
MOHATUSIMH U MPEACTABICHUSIMH JIPYIHMX €CTECTBEHHOHAYUYHBIX
IIPEIMETOB;

nP6 04. cdhopMHPOBAHHOCT, YMEHUW  HCIOJIB30BATH
HAaMMEHOBAHMS XHUMHUYECKHX COEAMHEHUN MEXIYHAapOIHOTO
COK03a TEOPETUYECKOM W NMPUKIAJTHOM XUMUU U TPUBUAJIBHBIC
HA3BaHUS BAKHEHIINUX BEIIECTB (ITUJICH, alleTHJICH, TIUIepHUH,
¢benon, Gopmanbaerna, ykCycHasl KUCIOTA, TIIHMIWH, YTapHBIH
ra3, yrJIEKUCIbIA Ta3, aMMMaK, ranieHasi U3BECTb, HeralleHas
U3BECTh, THTHEBAS COJA W JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M OpPraHUYeCKHX BEUIECTB, YPaBHEHUS
XUMHUYECKHUX pPEaKIHHi, OOBACHATH MX CMBICI; MOJITBEPKJIATh
XapaKTepHbIE XUMHYECKHE CBOIICTBa BELIECCTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMU U 3aIllUCAMU ypaBHEHUN
XUMHUYECKUX PEAKIUM;

nP6 05. chopmupoBaHHOCTH YMEHHUM  YCTAaHABIWBATH
IIPUHA]JIEKHOCTD M3Y4YEHHBIX HEOPraHUYECKHX u
OpraHMYECKUX BEIIECTB K OMPEJECIICHHBIM KjaccaM U rpynnam
COEIMHEHUH, XapaKTepU30BaTb KX COCTaB U Ba)KHEWIIHUE
CBOMCTBA; OITPENIEIATh BUJIBI XUMHYECCKUX CBsI3eH
(KoBaJIeHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOJOPOJIHAS), THIIbI
KPUCTAJIMYECKUX PEIIeTOK BEIIeCTB; KJacCu(UIUpPOBATH
XUMHUUYECKHUE PEAKIINH;

IIP6 07. chopMUPOBAHHOCTH YMEHHM MPOBOAUTH PACYETHI 11O
XUMHYECKUM (HOpMyTaM U YpaBHEHUSM XUMHUECKUX PEaKIIHii C
WCIIOJIb30BaHUEM (PU3NYECKUX BEJIMYUH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObema
(HOpMallbHbIE  YCJIOBHS) Ta30B, KOJHMYECTBAa BEIIECTBA;




HCIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA U IMPUHATUSA
peH_IeHI/Iﬁ B KOHKPCTHBIX XN3HCHHBIX CUTyallUsaX, CBA3aHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02.
Ucnonp3oBars
COBpEMEHHBIE
CpeAcTBa MOUCKa,
aHaiu3a u
HUHTEPIPETAINH
nHpopMauu u
nH(POPMAIOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJIHEHUS 33,144
npodeccnoHanbHOM
JeSATeIbHOCTH

JIn4HOCTHBIE Pe3y/IbTaThl A0JKHbI OTPAKATH B YACTH:

LHEeHHOCTH HAYYHOI0 MO3HAHUS:

— ¢(hopMUPOBAaHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOILIECTBEHHOM NpPaKTUKH, OCHOBAaHHOTO Ha
JManore  KyJabTyp, CIIOCOOCTBYIOILIEIO  OCO3HAaHUIO
CBOEr0 MECTa B IOJUKYJIbTYPHOM MHPE;

— COBEpIICHCTBOBAHME  SA3BIKOBOM M  YHUTATEIbCKOU
KyJbTYypbl Kak CpEeACTBa B3aUMOJCHCTBUS MEXIY
JIOJIbMU U [T03HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yJbTaThl J0JKHbI 0TPAXKATH:

OBianenue YHHMBEpPCAJIbHBIMH Y4eOHBIMU

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padora ¢ undopmanmeii:

— BIJETh HaBbIKAMHU T[OJIy4yeHHs HHPOpMAIMM U3
WUCTOYHUKOB  pasHbIX  TUIOB,  CAMOCTOSITEIIBHO
OCYIIECTBIISATh TOUCK, aHalW3, CUCTEMAaTU3alUI0 U
UHTEpHpeTanyio HHGOpMAMM Pa3IMYHBIX BUIOB U
dbop™m mpecTaBIeHUS;

— C€O03/aBaTh TEKCThl B pa3lIM4HbIX (opMmarax C y4yeToM
Ha3HaueHUs MHQOpPMalUMU U 1eJIeBOH ayaIuTOPHH,
BbIOMpas oONTUMaJIbHYI0 (GOpMYy TPEACTABICHUS U
BU3YyaJIU3aliH;

— OLIEHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
UH(OpMalIH, €€ COOTBETCTBUE MPABOBBIM M MOPAJIBLHO-
3THYECKUM HOPMaM;

— BIAJETh HaBBIKAMH  pACMO3HABAaHUS M 3aIUTHI
uHopMaIuy, MH(POPMALIMOHHOM 6e30macHOCTH
JIUYHOCTH.

JducnumimHapHbie (NMpeaMeTHbIE) Pe3yJbTATbl U J0JLKHbI
0TpPaKaTh:

IIP6 06. BiageHUME OCHOBHBIMU METOJIAMH HAYYHOTO MMO3HAHUS
BEIIECTB M XUMHUYECKUX SIBJICHUU (HAOIIOJCHHUE, M3MEpEHHE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTh YMEHHI MPOBOJUTH PACUETHI 11O
XUMHYECKUM (HOpMysiaM U ypaBHEHUSIM XMMHUYECKHUX PEaKIIHii ¢
UCIIOJIb30BaHUEM (DU3UYECKUX BEJIMYUH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: MaccChl, o0BemMa
(HOpMaJIbHbIE ~ YCJIOBHSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
UCIONB30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS JUIS MPUHATHS
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYAIlUSX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

P66 08. chopmMupoBaHHOCT, YMEHUW IUIAHUPOBATH W
BBIMOJHATh ~ XMUMHYECKUH  OKCIEPUMEHT  (MIpeBpaleHUs
OpraHMYECKUX BEUIECTB IPHU HArpeBaHHUH, MOJIYyYEHHE ATHIIEHA
U H3YYCHHE €ro CBOICTB, KAayeCTBEHHbIE pEaklUMH Ha
anbJIeru/bl, Kpaxmaj, YKCYCHYIO KHCIOTY; J€HaTypaius
OeNKOB MPH HAarpEeBaHUU, [IBETHBIC PEaKIINK OEJIKOB; MPOBOIUTH
peakuuu HOHHOrO OOMEHa, OIpeneisTh Cpely BOJHBIX
pacTBOPOB, KaueCTBEHHbIE peaklUuu Ha cynb(dar-, KapOoHaAT- U
XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHWUSI; pemarhb
SKCIEpUMEHTAIbHbIE 3a7aud 1o Temam '"Mertamisl" H
"Hemetamnbl") B COOTBETCTBMM C MpaBWJIaMHU TEXHUKHU
0e30macHOCTM ~ Ipu  OOpallleHuHM ¢ BELeCTBAMU U
71a00paTOPHBIM  O0OpPYJOBAaHUEM; TPEACTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B ¢opMe 3amucH ypaBHEHUU
COOTBETCTBYIOIINX peaKIuid U (OPMYITHPOBATH BBHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

nP6 09. chopmMupoBaHHOCTH YMEHHSI  aHAIM3UPOBATH
XUMHUYECKYI0  WHGOpMaIMio, TOIy4yaeMyl0 U3  pasHBIX




HCTOYHUKOB (CpeicTB MaccoBOW MH(pOpManuu, ceTb MHTEepHET
U JpyTHE).

OK 04.
DddexkTrBHO
B3aMMO/ICVICTBOBATh
1 paboTaTh B

JIM4HOCTHBIE Pe3yJILTATHI I0JKHBI OTPAKATH B YACTH:

IPa’KIaHCKOr0 BOCIIUTAHUS:

— T OTOBHOCTH BECTH COBMCCTHYIO ACATCIIbHOCTD B
MHTEepecax TPakJaHCKOT0 00IIEeCTBa;

I[I/ICIII/II[.]'[I/IHapHLIe (l'[peI[MeTHbIe) pe3yjJbTaTbl U JO0J/IZKHBI

0TpPaKaTh:
IIP6 08. cdhopMHUPOBAaHHOCT, YMEHHHA IUIAHUPOBATH U
BBIIIOJIHATh ~ XUMHUYECKUH  OKCIIEPHUMEHT  (IIpeBpalleHUs

KOJIJICKTHUBEC U — yMeEHHUE BSaHMOﬂeﬁCTBOBaTB C colyaabHbIMU | OPraHMYCCKUX BCIICCTB IIPU HAarpCBaHWH, ITOJYYCHHMC 3THJICHA
KOMaH/JI€ WHCTUTYTaMH B COOTBETCTBUU C HX (bYHKI_[I/ISIMI/I u| M HU3IYICHHUC CTO CBOﬁCTB, Kau€CTBCHHBIC PpCaKIUMKW Ha
Ha3HAYCHUEM. anpJETUAbl, Kpaxmal, YKCYCHYK KHCJIOTY; J€HaTypauus
MeTal’lpe}f[MeTHBIe Pe3yJabTaThl J0KHBI OTPAXKATH: 0eJIKOB IIpHU Harp€BaH1uu, IBETHBIC pCaKIIUU 6CJ'IKOB; IMpOBOAUTH
OBiaseHue yHHUBEPCAJIbHBIMH KOMMYHMKATHBHBIMM | PCAKIIMM  HOHHOI'O oOMeHa, OIpeNeNsTh CPEAy BOAHBIX
AeHCTBUSAMM: pacTBOPOB, KaueCTBEHHbIE peakluu Ha cynbdar-, KapOoHAT- U
6) COBMECTHAA JeATEJbHOCTD. XJIOpHUa-aHUOHBEI, Ha KaTHUOH aMMOHMUSI, peniars
—  [IOHMMATh M HCIIONB30BATH IIPECHMYIIECTBA KOMAHIHO} | PKCIICPUMEHTaNbHbIC  3ajaun 1o  TemaMm "Metamie"  u
U UHIUBUYaIbHON paOOTHI; "Hemetayibl") B COOTBETCTBUM C IpaBWIAMHM TEXHUKH
— [pUHMMATh ~ LENM  COBMECTHOH  JeSTENBHOCTH, O0e3omacHOCTH  Ipu  oOOpallleHMd ¢ BeIIecTBaMH U
OpraHM30BBIBATh M KOODJAMHHUPOBATH ACHCTBHS IO €€ 1a00paTOpHbIM  000PYAOBAHUEM; NPEACTABIATH PE3YJIbTAThI
JOCTUKEHHIO: COCTABIATE IUIAH neiicTBuif, | XAMHYECKOTO OKCIIEPUMEHTA B dbopMe 3amucH ypaBHEHUU
pacIpeseNiTh oMM C Y4eTOM MHeHHil ydacTHuKoB | COOTBETCTBYIONIHX peakuuii U (QopMyIHpoBaTH BBIBOJLI Ha
00Cy>K1aTh PE3yNbTaThl COBMECTHOM PabOTHI. OCHOBC 5THX PC3YJIbTATOB.
OBaanenue YHHMBEPCAJIbHBIMH peryJsiTUBHbIMHU
JeliCTBASIMHU
r) NPpUHATHE Ce0 M APYTUX JI0AeH:
— TpPUHUMATh MOTHBBI U apTryMEHTBI APYTHX JIOACH Mpu
aHAJIN3€ PE3YNIbTATOB JIEATEIbHOCTH;
— TIpU3HaBaThb CBOE MPAaBO M MpaBO APYrUX JIOAEH Ha
OIINOKH;
— Ppa3BHBaTh CHOCOOHOCTh IMOHUMATh MHP C TO3UIUU
JIPYTOro 4eyI0BEKa.
OK 07. JIMYHOCTHBIE Pe3yJIbTATHI J0JIKHBI OTPAKATH B YacTU: | JucuunjiuHapHbie (MpeAMeTHbIE) pe3y/bTAThl U J0JKHBI
ConeiicTBOBaTH IKO0JIOTHYECKOr0 BOCIIMTAHUSA: 0TPAXKATH:
COXPaHEHHIO — chopMHPOBaHHOCTH 9KOJIOTHYECKOM kynsTyphl, | IIP6 01. copMUpOBAaHHOCTL MPEACTABIECHHN: O XMMHYECKOM




OKpY Karollen
cpensl,
pecypcocOepexeHu
10, IPUMCHSITh
3HAHUS 00
W3MCHEHHH
KJIUMAaTa, MPUHITUIIBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BbIUAITHBIX
CUTYaIUAX

MOHUMAHUE  BIUSHUS  COLUAIbHO-3KOHOMHYECKHX
MPOLIECCOB HAa COCTOSHUE MPUPOIHOM M COLMAILHOM
Cpelibl, OCO3HaHUE r1100aILHOTO Xapakrepa
9KOJIOTHYECKUX MPooIem;
IUIAHUPOBAaHUE U OCYLIECTBIICHHE
OKpyXarollel cpeiae Ha OCHOBE
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;
AaKTUBHOE HENpUATHE [EHCTBUM, NPUHOCIIIUX Bpes
OKpYKarollleu cpee;

yMeHUe MIPOTHO3UPOBATH
IKOJIOTUYECKUE  TOCIEICTBUS
NEeICTBUI, IPeIOTBPAILATh HX.

NECUCTBUIL B
3HaHUA Leleu

HeOIaronpusITHbIE
HpeANPUHIMAEMBIX

MeTanpe)lMeTm)le pe3yJbTaThbl J0/7KHBI OTPAKATb:

OBJ1aieHHe

YHHBEPCAJIbHBIMH y4eOHbIMHU

NMO3HABATEJIbHBIMU 1eCTBUAMM:
B) pabora ¢ ungopmanmei:

UCTIONB30BaTh  CpeAcTBA  HMHMOOPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B peIiCHUN
KOTHUTUBHBIX, KOMMYHHKATUBHBIX ¥ OpTaHU3alMOHHBIX
3a71a4 ¢ coOnrofieHMeM TpeOOBaHUN SPrOHOMHKH,
TEXHUKU 0€30M1aCHOCTH, TUTHEHBI, pecypcocOepexeHus,
IIPABOBBIX U 3TUYECKUX HOPM, HOPM MH(POpPMAIIMOHHON
0€30IMaCHOCTH.

COCTABJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIU
XMMHUU B TO03HAHUM SIBJICHUH MNPUPOAbI, B (OPMHUPOBAHUU
MBILIUICHUS! U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIHOHAIHHON
IPaMOTHOCTH, HEOOXOIUMOM [UIl peIIeHUs] HPaKTUYECKUX
3aa4 ¥ 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpEnE;

IIP6 10. cdopMuUpPOBaHHOCTH YMEHHUU COOJOIATh TpaBHIIA
9KOJIOTUYECKH  1IeJIecCO00pa3HOro IMoBelIeHHss B ObITY U
TPYIOBOM JEATEIBHOCTH B LIEIAX COXPAHEHHs CBOETO 310POBbs
U OKpYXAloUlel NPUPONHON Cpenbl; YYUTHIBATh OIACHOCTH
BO3/ICICTBUS Ha >KMBBIE OPraHU3MBbl OIPE/EICHHBIX BEIIECTB,
IIOHMMAasi CMBICJI  IIOKa3aTeias IpPENeNbHOM  JONYCTUMOM
KOHIEHTpALUH.
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2. CTPYKTYPA M COJEPKAHUE OBIIEOBPA3OBATEJIBHOM
AU CHUTIIMHBI «XUMMUSA»

2.1. O0beM AUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0beM B

Bua yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHIUTITTHHBI 78
Conep:xanue yueOHOro MaTepuaJia 70
BT. 4..
TEOPETHYCCKHUE 3aHATHS 30
MPAKTUYECKHUE 3aHITUS 26
71a00paTOPHBIE 3aHATHS 10
KOHTPOJIbHBIE paOOTHI 4
IIpodeccuoHabLHO OPEHTHPOBAHHOE colep:KaHue (CoAep:KaHue 6
NMPHUKJIATHOT0 MOXYJIA)
BT. U..
TEOPETUYECKHE 3aHATHUS 4
MPaKTAYECKUE 3aHATUS 2
ITpomexyTounas arrectamus (quddepeHInpOBaHHBIN 3a4eT) 2
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2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCITUTLINHBI

HaumeHnoBanue Coaeprxanue yueOHOro MaTepuaJa, JJabopaTopHble M NPAKTHYECKHE 3aHATHS, O0bém | @opmupyemble
Pa3iesIoB U TeM NPHUKJIAAHON MORYJIb 4acoB | KOMIICTCHIUH
1 2 3 4
Coaep:xxkaHue yueOHOIro MaTepuaJia 68
Pa3ned 1. Teopernueckue 0CHOBbI XMMHMH 16
Tema 1.1. Coaep:xkaHue y4eOHOro MaTepuaJa 2 OK 01
OcHoBHBIE XUMHUYECKUHN AJIEeMEHT. ATOM. SIJIpo aroMa, U30TOMbl. DJIEKTPOHHAsE 000J0YKa. DHEPreTUYECKUe
XMMHUYECKHE IIOHATHUS |YPOBHH, MOAYPOBHU. ATOMHBIC OpOHMTaiH, S-, P-, 0- 3meMeHThl. OCOOCHHOCTH paclpeaeICHUs 1
U 3aKOHBI, CTPOEHHE |3JEKTPOHOB IO OpOUTAISIM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DIJIEKTPOHHAA
aTOMOB  XMMMYECKHUX |KOH(Urypaius aroMoB. OCHOBHbIE XUMUYECKHE 3aKOHbI
3JICMECHTOB IIpakTHYecKkue 3aHATHS
IIpakTuyeckass pad6ora Ne 1. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XMMHU W PACUETHI IO
YPaBHEHHSAM XMMHYECKHUX PEAKLIUMH.
OTtHocuTeNbHBIE aTOMHAsi U MOJEKyJsipHas Maccel. MomsipHas macca. KoymyecTBo BellecTBa. 1
MaccoBast nons BemiectBa. 3akoH ABoragpo. MomspHelii o0beM ra3oB. OTHOcUTeNbHas
IUIOTHOCTb ra30B. PacueTsl 10 ypaBHEHUSM XUMUYECKUX pEaKUUi ¢ UCHOJIb30BAaHUEM MAaCCOBOU
JIOJIM BEIeCTBa, 00beMa (HOpMaJIbHbIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA.
Tema 1.2. Coaepixanue yueOHOIro MaTepuaJa 2 OK 01
[leproguuecKuit TlpaKkTHYeCcKHe 3aHATHS OK 02
3aKOH u ([IpakTnyeckas padora Ne 2. M3ydyeHne nepuoguvecKkux 3aKOHOMEPHOCTEH M MX B3aMMOCBSI3U
Ilepuoanueckas CO CTPOEHUEM aTOMOB.
cucTeMa XUMHYeCKHX |[lepuoguueckas cuctema xumuueckux snemeHToB [[.J. MenneneeBa. CBs3b MEepHOINYECKOTIO
3JIEMEHTOB H.N. |3axoHa u Ilepnoanv4eckoil CHCTEMbl XUMHYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHei CTpOSHMUS
MenneneeBa, ux CBsI3b aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMMHYECKHX OJIEMEHTOB, OOpa3yeMbIX HMH
C COBPEMEHHOM |POCTBIX M CJOXHBIX BELIECTB IO IpymiaM U mepuoiam [leproandeckoil cucTeMbl. 3HaYCHHE
TeopHen CTPOCHUS (TEPUOJUYECKOT0 3aKOHA M CHUCTEMbI XUMHUYecKuX s3neMeHToB [[.M. MenpaeneeBa B pa3BUTHH 2
aTOMOB HayKH.

YcTraHOBJIEHHE CBA3W MEXKAY CTPOCHHUEM ATOMOB XHMHYECKHUX 3JIEMEHTOB U MEPUOJAUYECKUM
H3MEHEHHEM CBOMCTB XMMHUYECKHX AJIEMEHTOB U MX COSAMHEHUM B COOTBETCTBHUHU C MOJI0KECHUEM
Ilepnonnueckoir cuctemsl. PerieHne NMpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha
XapaKTepU3allui0 XUMHUYECKUX dJIeMEHTOB «MeTamnndeckue / HEMETaNIMYecKUe CBONCTBA
XAMHYECKUX BJEMEHTOB B COOTBETCTBHUU C HMX DJJICKTPOHHBIM CTPOEHUEM H TIOJOKEHHUEM B
MEPUOANYECKON cucTeMe XumMuieckux aaneMeHToB .M. Menneneesay
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Tema 1.3.

Crpoenue  BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kanue y4eOHOTro MaTepuaa

CrpoeHue BemiecTBa. XuMuieckast cBsi3b. Buibl XUMUUECKOM CBsI3U (KOBaJIGHTHAs! HEMOJISIpHAs U
NOJISIpHAs, MOHHAs, MeTauiMuyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM XHMHYECKOM
cBsi3u  (OOMEHHBIH ¥ JOHOPHO-aKUENTOpHBINA). Bomopomnas  cBsi3b.  BaleHTHOCTB.
OnekTpooTpuuaTebHOCTh. CTeneHb OKUCIeHUs. MIOHbBI: KAaTHOHBI M aHUOHBI

HpaRTn'{ecmle 3AHATHSA

IpakTuyeckasi padora Ne 3. CtpoeHue BeIIeCTBa U IPUPOJIAa XUMHUIESCKOM CBSI3H.
JleMoHCTpauus MOJeNeld KPUCTAUIMYECKUX PELIETOK: WOHHOMW (XJIOpHMJ HaTpusi), aTOMHOMN
(rpadut ¥ anmas), MOJEKYISPHOU (YIICKUCIBIN ra3, WOA), METAUIMYEeCKOW (HATPHUi, MarHUM,
Menp). PemieHne mpakTHUECKUX 3a/laHUl HAa COCTaBJICHHE 3JIEKTPOHHO-TpadUuecKux (opmyi
3J1eMEHTOB 1—4 nepuoaoB.

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Knaccudukanus Heoprannueckux BeriecTB. HomeHki1aTypa HeOpraHn4ecKUxX BEIecTB (OKCHUbI,
THJIPOKCHU/IBI, KUCJIOTHI, coiu). BeliecTBa MOJIEKYISPHOIO U HEMOJEKYJISPHOIO CTPOEHUS.
ArperaTHble cocTosHUS BemiecTBa. Kpucramnuueckue U amMopdHble BelecTBa. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAUIMYECKUX PEIIETOK (aTOMHAas, MOJEKYJspHasl,
MOHHAs1, METAJJIMYECKasi). 3aBUCUMOCTb CBOIMCTBA BEIIECTB OT THUIIA KPUCTAIIMYECKON PEIIETKH

IlpakTH4yecKkue 3aHATHSA

IIpakTnueckas padora Ne 4. HomeHknarypa HeOpraHM4eCKHX BELIECTB.

Perienue npakTuueckux 3aJaHUi Mo KiacCcU(UKALMU, HOMEHKIIAType U XUMUYECKUM (opMyIam
HEOpPraHMYECKHUX BEIECTB pa3JIMYHbIX KJaccoB (yrapHblil ra3, YIJeKWUCIbIH Ta3, aMMHak,
raieHas HM3BeCTb, HerallleHash W3BECTh, NMUThEBas COJa W JIPYIMX): Ha3BaHUS BELIECTB I10
mexayHapoaHoit (MIOITAK) wnm TpuBHanbHONM HOMEHKIAType M COCTaBJICHHE (OpMYJIbI
XMMHUYECKHX BEIECTB, OIpe/eeHue NPUHAUIEKHOCTH K Kiaccy. Ilowck wuHpopmanmu mo
Ha3BaHMSIM, UJIEHTU(UKATOpaM, CTPYKTYPHbIM (opMysiaM. AHalIU3 XUMHUYECKON HMHpopmanuu,
MOJTy4yaeMoil M3 pPa3HbIX HMCTOYHHMKOB (CpeAcTB MaccoBOoM MHpopMmaiuu, cetb MHTepHeT u

JIPyTHe).

OK 01
OK 02

Tema 1.5.
Tuner XUMHAYECKUX
peakuui

Conep:xanue yueOHOro MaTepuaJia

Xumuyeckass peakius. Kriaccuduxamuss XUMHYECKHMX peakUMid B  HEOpPraHMYecKoW H
OpraHMYECKON XHUMHUHU. 3aKOHBI COXPAHEHHs MAacChl BEIIECTBA, COXPAHEHUS M IPEBPALLEHUS
SHEPTuM MPH XUMHUYECKUX peakiusix. OKHUCIUTEeNbHO-BOCCTAHOBUTEIbHBIE peaklnu (YypaBHEHUS
OKHCIICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKWUCIIEHHs, OKHUCIMTEIb U  BOCCTAHOBMTEIb,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMM B NPHUPOJE, IPOU3BOACTBEHHBIX IIpOILECCaX H
KHU3HEICATEIILHOCTH OPTaHU3MOB)

OK 01

Tema 1.6.

ConepxaHue y4eGHOro MaTepuaJjia

OK 01
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CKOpoCTh XMMHUYECKUX
peakuuii. XHMHUYECKOE
paBHOBecHE

CKOpOCTh pEaklMH, €€ 3aBUCUMOCTh OT pa3IUyHbIX (HAKTOPOB: MPHPOJBl PEArUPYIOIIUX
BELIECTB, KOHLEHTPALUU PEarupyroliux BEIIECTB, TEMIEpPAaTypbl M IUIOIIAAU PEaKLHOHHON
noBepxHocTU. TeruoBble 3(PPEKThl XUMHUUECKUX PEAKLU: 3K30- U SHJOTEPMUYECKHUE PEaKLUU.
OOparumMble peakuuu. XuUMUYecKoe paBHOBecHe. DakTOpbl, BIUSIOMIME HAa COCTOSHHE
XMMHUYECKOI0 paBHOBECHs (KOHLIEHTpALMsl PEareHTOB WM INPOIYKTOB pEeaKLUH, IaBlICHHE,
temneparypa). [Ipunnun Jle Hlatenbe

IIpakTnyeckue 3aHsATHS

IIpakTuyeckas padora Ne 5. BiusHue paznuuHbIX (PAKTOPOB HAa CKOPOCTh XUMHYECKOM
peakuuu.

Pemenne NpakTUKO-OPMEHTHPOBAHHBIX 33/JaHUl HAa aHanmW3 (PAKTOpOB, BIUSIONIMX Ha
U3MEHEHHE CKOPOCTU XMMHMYECKON PEeaKUUu. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEaKLHHU OT
IIPUCYTCTBUS KaTalu3aTopa Ha IPUMEPE PA3JIOKEHHS IIEPOKCHAA BOAOPOJA C IIOMOIIBIO
JUOKCHJa MapraHia M Karanaspl. PelleHue IpakTUKO-OPUEHTHPOBAHHBIX 3aJaHU Ha
npuMeHeHne npuHiuna Jle-Illarense misd HaXOXICHUS HAIPABJICHUS CMELICHUsS PaBHOBECUS
XMMUYECKOH peakK U aHaJIu3 (GakTOPOB, BIUSAIONIMX Ha CMELICHHEe XMMUYECKOTO paBHOBECHSI.

OK 02

Tema 1.7.

PactBopsI, TEOpHs
3JIEKTPOIUTAYECKOMN
JHUCCOIUAIIAN H
HOHHBIH 00MeH

Coaep:xaHue yueOHOro MaTepuaJia

PactBophl. Buapsl pacTBOpOB MO COAEpKaHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTD.
[lonsiTue O nOucCHIepcHBIX cUcTeMax. VICTUHHBIE W KOJJIOMJIHBIE pacTBOpbl. MaccoBast A0
BemecTBa B pactBope. [lonsTue o BomopogHoM mnokaszatene (pH) pacTtBopa. DneKTpoauTHyecKas
nuccormanus. CHUIbHbBIE U CJIa0bIe SJIEKTPOJIMTHI, HEAJIEKTPOIUTHI. Peakiinu noHHOro ooMeHa

JlabopaTopHbIe 3aHATHS

JlaGopatopHnas padora Ne 1. [IpuroroBneHue pacTBOpOB.

IIpuroroBneHue pacTBOPOB 3aJaHHOM MAaCCOBOM JOJIE PAaCTBOPEHHOI'O BEILECTBA, IMPOBEJICHUE
peakuuii HMOHHOTO OOMEHa, OIpe/leIeHue CpeAbl pPAacTBOPOB  BEIIECTB C  IOMOILIbIO
YHHUBEPCAIBHOIO HWHAMKATOpa (KHCcIas, HEUTpalbHas, ILIEJO4YHasi). 3aJaHusi Ha COCTABICHHE
VOHHBIX peakuui. PerieHune NpakTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX 3aJaHUN Ha PAacTBOPSI,
HCII0JIB3YCMBIC B OBITOBOM U HpOHSBOI{CTBCHHOﬁ JCATCIBbHOCTH YCJIOBCKA.

OK 01
OK 02
OK 04
OK 07

Konrtposabnasi pabora
Ne 1l

CtpoeHue BellecTBa 1 XMMHUYECKHE peakiuu (1o paszaeny 1)

Pa3nea 2. Heopranuyeckasi Xumust

10

Tema 2.1.
PU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEIIECTB

Conep:kaHue y4eOHOTro MaTepuaJa

Meramnsl. [lonoxenune wetamnoB B llepuonnueckoit cucreMe XHMHYECKUX DIIEMEHTOB.
OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI04eK aToMoB MeTauioB. OOmmue ¢dusndeckue
cBoiicTBa MeTaiwioB. CIIaBbl METAJUIOB. ODJIEKTPOXUMHUYECKUN psii HANpsHKEHWM METasuloB.
XWMHUYECKUE CBOMCTBA BAKHEWIIMX METAJUIOB (HATPUM, KW, KAJIBIMK, MarHWi, aTlOMUHUM,

OK 01
OK 02
OK 04
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IIMHK, XpOM, JKele30, Meab) M uX coenuHeHnid. OOmme crmnocoObl TOJYYECHHS METaJIOB.
HpI/IMeHeHI/IC METAJIJIOB B GBITy N TCXHUKCEC

Hewmeramnsl. Ilonoxxenne Hemeramnos B Ilepuonnueckor cucreMe XxuMudeckux anemeHTos JI.1.
MenpeneeBa 1 0COOCHHOCTH CTpOCHHS aToMOB. Du3nyeckre CBOMCTBA HEMETAUIOB. AJIJIOTPOIIHUS
HEMETAJUIOB (Ha MpUMepe KHCIoponaa, cepbl, docdopa u yriepona). XUMHUESCKHE CBOHCTBA U
MIPUMEHEHNE BaXHEHIITNX HEMETAUIOB (TaJlOTeHOB, Cephl, a30Ta, ¢ocdopa, yriepoaa U KpeMHHUS )
U UX COCAMHEHUH (OKCUAOB, KHCIOPOACOJEPKAIIMX KHUCIOT, BOJOPOJHBIX COCIUHEHH).
[IpruMmeHeHre BaKHEHUIIIUX HEMETAVIOB M MX COCIMHEHUN

XHUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIAaCCOB HCOPTraHUYCCKUX BCHICCTB (OKCI/IHOB, TUAPOKCHUIOOB,
KHCJIOT, cojiel ,I[p) I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, IIPHHAMAJICIKAINIUX K
Pa3IMYHbIM KJIaCCaM. 3aKOHOMepHOCTI/I B U3MCHCHUM CBOMCTB IMPOCTBIX BCIICCTB, BOAOPOAHBIX
COCHHHCHHﬁ, BBICHIUX OKCHIOB U THAPOKCHUIIOB

HpaKanecmle 3aHATHUSA

IIpakTuyeckas padora Ne 6. u3nKo-XMMHUECKHE CBOMCTBA HEOPTraHMYECKHUX BEIIECTB.
Peakuuu nonnoro oomena. Pemenne 3a1a4 Ha MacCoOBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA.

Tema 2.2. Coaep:xanue y4eOHOIro MaTepHuaJia OK 01
Wnentuduxanus JIaGopaTopHbIie 3aHATHS OK 02
HCOPraHMICCKUX JlaGopaTopHnas paGora Ne 2. MneHTuduKaiys HeOPraHM4eCKUX BELIECTB. OK 04
BCILCCTB Pemenne skcrieprMEHTANBHBIX 331324 MO0 XUMHUYECKAM CBOHCTBAM METAJIOB U HEMETAJIOB, IO

pacro3HaBaHUIO U TOJIYYEHHIO COEIUHEHUH METalJIOB U HEMETauIOB (B3auMOJEHCTBHE

THJIPOKCHA AIFOMUHUS C pAaCTBOPAMHU KHUCIOT M IIeJoYeld,). MaeHTudukanus HeopraHHIeCKIX

BEILIECTB C HCIOJb30BAaHHEM HX (H3MKO-XUMHYECKUX CBOMCTB, XapaKTEPHBIX Ka4eCTBEHHBIX

peakmmii. KauecTBeHHBIE peaknuu Ha cyiabpaT-, KapOOHAT- W XJIOPHUI-aHUOHBI, Ha KATHOHBI

METAJIJIOB M KATHOH aMMOHHSI
KonTposabnasi pabdora .
Ne 2. CBoiicTBa HEOpraHMYECKUX BEUIECTB (110 pa3zeny 2)
Paspnen 3. Teopernueckue 0CHOBbI OPraHMYECKON XMMHUH
Tema 3.1. Coaepxanue yueOHOro MaTepuaa OK 01

Knaccudukanms,
CTpPOEHHUE H
HOMEHKJIaTypa
OpraHUYeCKUX BEUIECTB

[TpenMeTr opraHMuYecKoOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOJyYEHUU HOBBIX
BEIIECTB M MaTepuayioB. Teopusi cTpoeHUs OpraHndeckux coeamHeHnid A.M. bytiepoBa, eé
OCHOBHBIE MOJI0KeHU. CTPYKTYpHBIE (JOPMYIIBI OPraHUYECKUX BellecTB. [ oMoorus, n3oMepus.
XvMHYecKas CBSI3b B OPraHUYECKUX COETMHEHUSIX: KPAaTHBIE CBA3H, G- U T-CBS3H.

[IpencraBinenne o kinaccuduKalMM OpPraHUYECKUX BemlecTB. HoMeHKaTypa OpraHMYecKHUX

COE€IUHEHMI (CI/ICTeMaTI/I‘-IeCKa}I) W TPUBUAJILHBIC HA3BAHUA BaKHEHUIIIMX HpCHCTaBHTCHCﬁ KJI1aCCOB
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OpTraHU4YC€CKUX BEIICCTB

HpaRTn'{ecmle 3AHATHSA

IIpakTuyeckasi pa6ora Ne 7. HomeHKIaTypa OpraHUYeCKUX BEIIECTB.

OsznakomiieHne ¢ oOpa3llaMM OpraHMYECKUX BEIIECTB W MaTepualaMd Ha HX OCHOBE,
MOJIEJTMPOBAHUE MOJIEKYJI OpraHMYEeCKHUX BEUIECTB, HAOIIOCHNUE U OMMCAHNUE JJIEMOHCTPALIMOHHBIX
OTIBITOB T10 MPEBPAILECHUIO OPraHNYECKUX BEIIECTB MPH HarpeBaHuu (IUIaBIeHUE, OOYTIIMBaHUE U
ropenue). CocraBieHHe MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYJT OpraHMYECKHUX BEIECTB
OTJENbHBIX KJIACCOB, MCIOJB3Yysl HUX Ha3BaHUSA [0 CHCTEMaTH4YECKOM U TPUBUAIBHON
HOMEHKJIaType (3TWJeH, aleTW/eH, TiulepuH, ¢eHon, GopManbierul, YKCycHas KHCJIOTa,
rmiuH). PacdeTsl mpocreiimerd GpopMynsl OpraHMYecKOd MOJIEKYJIbl, UCXOMs W3 3JIEMEHTHOTO
cocrana (B %).

Pasnen 4. YraeBoaopoabl

12

Tema 4.1.
YrieBonopoapl M HX
IPUPOJHBIE UCTOUYHUKU

Conep:xanue yueOHOro Marepuasa

10

[IpenenbHbIE YraeBOAOPOAbI (AJIKaHbI): COCTaB U CTPOCHUE, TOMOJIOTMUECKUN psal. MeTaH u 3TaH:
COCTaB, CTpOEHHUE, (U3UUYECKHE U XMMHUYECKHE CBOICTBAa (pEeakUMM 3aMELIeHHUs U TOPEHMs),
N0JIy4YE€HUE U IPUMEHEHHE.

HenpenenbHble yriieBogopoibl (AIKEHbI, aIKaUEHBI, aTKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN psl. DTHIEH W MPOMUJICH: COCTaB, CTPOCHUE,
dbusznyecKkne U XMMHYECKHE CBOMCTBA (peaKIMy TUAPUPOBAHMS, TaTOTeHUPOBAHUS, THIPATAIUHY,
OKHUCIICHUS U TIOJIMMEPU3AIUH ) TIOJTyYeHUE U TIPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3, XuMUYeCKoe CTPOCHHE, CBOWCTBA (peakius
MOJIMMEPU3AIUH ), TPUMEHEHHE (IIs1 CHHTE3a TPUPOTHOTO M CHHTETHYECKOTO KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKHH psiA. AUETHIEH: COCTaB,
XUMUYECKOE CTpoeHue, (U3MYECKHUe W XUMHUYECKHE CBOMCTBAa (peaklMH TUIPUPOBAHUS,
TaJIOTEHUPOBAHUS, TUApATAllMM  TOPEHHUs), TONydyeHHe ¢  TIpUMeHeHHue  (MCTOYHHK
BBICOKOTEMIIEPATYPHOTO TUTAMEHH JIJIsi CBAPKH U PE3KU METAIJIOB)

IIpakTnyeckass padora Ne 8. Ankansl. OcobenHoctu crpoeHus. IlomyueHue ajaKaHOB.
IIpumeHeHue.

IIpakTnyeckas padora Ne 9. M3yueHne ocoOEHHOCTEH TUEHOBBIX YTJIEBOJOPOIOB, MPUPOIHBIX
Y CUHTETUYECKUX KaydyKOB.

ApomMarudeckue yrieBoJopobl (apeHsl). beH3on u Tomyol: cocTaB, cTpoeHHe, (pU3HUecKue u
XMMHUYECKHE CBOMCTBA (peakIMH TajJOreHUpOBaHMs U HUTPOBAHUS), MOJTy4YE€HUE U MPUMEHEHHE.
TokcuuHOCTH apeHOoB (BIusHUME OEH30Ja Ha OpPraHu3M 4YelloBeKa). I eHeTHdeckasi CBsI3b MEXIY

OK 01
OK 02
OK 04
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YII€BOIOPOAAMH, IPUHAICIKAIMMHY K Pa3JIU4YHBIM KJIACCAM.

[TpupoaHble UCTOYHUKHU YTIAeBOAOPOAOB. [Ipupoauslit ra3 u nomyrHele HedTsHbIE ra3el. HedTh 1
e¢ mnpoucxoxiaeHue. CrocoObl mnepepabOTKM He(PTH: IEpPEeroHKa, KPEKUHI (TepMUYECKHH,
KaTauTHueckuii), mmponu3. IlpoaykTtel mepepa®oTku  He(pTH, HUX NPUMEHEHHE B
IPOMBIIIICHHOCTH U B ObITy. KaMeHHBII yroib 1 IPOJYKTHI €ro nepepaboTKu

Tema 4.2. Coaep:xanue yueOHOTo MaTepHaJia 2 OK 02
Qusuko-xumuyeckue |JlaGopaTopHblie 3aHATHS OK 04
CBOMCTBA JlabopaTopnasi padora Ne 3. 3HakOMCTBO C oOpasliaMd TMPUPOAHBIX YIIIEBOAOPOJIOB U 2
YTJIEBOI0POIOB MPOJYKTAMHU UX MEPEPaOOTKH.
Pa3nes 5. Kuciaoponocoaep:xaiye oprannieckie coenHeHust 14
Tema 5.1. Conep:xanue yueOHOT0 MaTepHaJia 4 OK 01
Cruptsl. DeHonbl [IpenenbHBIE OJHOATOMHBIE CIIUPTHI (METAHON U ATAHOMN): CTpOeHHUE, (PU3HUECKUE U XUMUYECKUE OK 07

CBOMCTBA (pEaKIMU C aKTUBHBIMH METaJUIAMH, TaJIOT€HOBOJOPOJAaMHU, TOPEHHUE), MPUMEHECHHE.

Bopopoansie cBsi3u MexAy MOJIEKyJIaMH CHUPTOB. (DHU3MOIOTHYECKOE JeHCTBHE MeTaHola U

ATaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaromMHbie COUPTHI (STUJICHIJIMKONIL U TJMIEPUH): CTPOCHUE, (PUBUYECKUE U XUMUYECKUE 2

CBOMCTBAa (B3aMMOJICUCTBHE CO IIEJIOYHBIMH METaJUIaMU, Ka4yeCTBEHHAs peakuus Ha

MHOTOaTOMHBIE CIUPTHI). DPU3NOIIOTUYECKOE [EWCTBUE Ha OpPraHu3M uesnoBeka. [IpuMeHeHue

TJIMIIEPUHA U STUIICHTIIUKOJIS.

®enon. CTpoeHHEe MONEKYNIbl, (U3NYECKUE M XUMHYECKHE CBOHCTBa (eHona. TOKCHYHOCTh

denona, ero puU3NOIOrHIECKOE IEWCTBUE HA OPraHU3M 4esoBeka. [Ipumenenue dheHona

JlabopaTopHbIe 3aHATHS

JlabopaTopnass pa6ora Ne 4. 3HaKOMCTBO ¢ OOpa3llaMH MOIOIIUX M YHUCTALIUX CPEACTB. 2

N3ydeHune nHCTPYKIMH 10 UX COCTaBY U MPUMEHEHUIO.
Tema 5.2. Coaep:xanue yueOHOTro MaTepHaJia 2 OK 01
AJbpIeruasl. Anpaeruaipl M KEeTOHBI ((popMalbJerujl, aneTanbJeTH/A, aleTOH): CTPOCHUe, (PU3NYECKUue u OK 02
KapOoHOBBIE KUCIIOTBL. |XMMHYECKHUE CBOWCTBA (PEaKIMU OKUCICHHUS M BOCCTAHOBIICHHS, KAYECTBEHHBIC pEaKIIUH), OK 04
Crnoxubie 3¢upsl MOJTy4YeHUE U PUMEHEHHE.

OIHOOCHOBHBIEC TIpeJeNIbHBIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAs M YKCYCHas KHCIIOTHI): 2

cTpoeHue, (U3MYeCKHe U XHWMUYECKHE CBOWCTBa (0OIIME CBOMCTBA KHUCIOT, pEaKIus
sTepuduUKaIum), TMoidydeHue u mnpuMmeHeHne. CTeapuHOBass W OJCHHOBAs KHCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICHINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIeE IENUCTBUE.
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CrnoxHnble 3Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponn3 cinoxHbIX 3¢upoB. XKupsl.
I'upponns xupos. [Ipumenenune xupoB. buosornueckas posib ;KUPOB

Tema 5.3.
VYrieBoabl

Conep:kanue y4eOHOT0 MaTepuaJia

VYrneBoasl: CcOCTaB, KiIacCU(UKAIUSA YIIEBOAOB (MOHO-, AM- M TOJHcaxapuiabl). [nmokoza —
MPOCTEHIINKA MOHOCaxXapHua: OCOOCHHOCTH CTPOCHHUS MOJIEKYJNbl, (DU3MYECKHEe W XHUMHUYECKUE
CBOMCTBa INIOKO3bI (B3aumogneicTtBue ¢ rujapokcupom wmenu (Il), oxucieHune ammuauyHbIM
pacTBopoM okcuja cepedpa (I), BocctaHOBICHHE, OPOKEHHUE TIIFOKO3bI), HAXOXKJICHHUE B IIPUPO/IE,
NPUMEHEHHE TJIOKO3bl, OMOJIOTHYECKass pOJIb B JKU3HEICSITEIBHOCTH OpraHM3Ma YeJIOBEKa.
®orocunrte3. PpykTo3a Kak U30MEp TITHOKO3bI.

Caxapo3a — mpeACTaBUTENb IWMCAaXapuIOB, TUAPOJIU3 Caxaposbl, HAXOXKICHHE B NPUPOAE U
MIPUMEHEHUE.

[Tonucaxapuapl: KpaxMal W LEJUTI0N03a KaK NpUpOAHbIE monmMepbl. CTpoeHue Kpaxmalia u
LEJUTION03bI, (PU3NYECKUE U XUMUYECKIE CBOMCTBA KpaxmMaia (THAPOIU3, KaueCTBEHHAs PEaKIus C
MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYECKIE
CBOMCTBa
KHUCJIOPOJ0COACPKAIINX
OpraHUYECKUX
COCIMHCHUI

Coaep:xanue yue0HOro MaTepHuaJia

HpaKaneCRue 3aHATHSA

IIpakTnueckass padora Ne 10. HowmeHnknarypa KHCIOPOJOCOAEP)KAIIUX OPraHMYECKHX
COCIMHEHUM.

TpuBnanbHas U MeXIyHApOJHAas HOMEHKIATypa, XUMHUYECKHUE CBOMCTBA, CHOCOOBI MOIYyYEHUS
CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(PUPOB, albJIErHI0B U KeTOHOB. COCTaBlI€HNE CXEM
peakuuii (B TOM 4MCIE€ MO NPEAJIOKEHHBIM LEMOYKaM MpEeBpalleHui), XapaKTepU3yIOLUNX
XUMHYECKHE CBOMCTBA KUCIOPOAOCOAEPIKAIUX OPraHUUYEeCKUX COETUHEHHM

IIpakTuyeckas padora Ne 11. Xumuueckue u (u3nueckue CBOMCTBA KHCIOPOI0COAEPKAIINX
OpPraHUYECKHUX COCIUHECHHUS.

[TpoBenenune, HaOMIOACHHE M OINUCAHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHHUPTOB,
KAUeCTBCHHBIC PEAKIUH OJHOATOMHBIX CIUPTOB (OKHciIeHHe dtaHoia okcuaom wmemu (1)),
MHOT'0aTOMHBIX CIUPTOB (B3auMojieiicTBue rauuepuHa c¢ rujgpokcuaom meau (1)), anpaerunon
(oKUCIIeHHe aMMHUaYHbIM pacTBopoM okcuma cepebpa(l) u  ruapokcumom wmemm  (I1),
B3aMMOJEMCTBHE KpaxMalla C HOJJOM), M3yUYE€HHE CBOWCTB pacTBOpa YKCYCHOW KHMCIIOTBHI.

OK 01
OK 02
OK 04

Pa3nes 6. Asorcoaepskamue OpraHu4ecKue coeJHHeHHs

SN

Tema 6.1.
AMUHBI.
AMIUHOKHCIIOTEI.
benku

Conep:kaHue y4eGHOr0 MaTepuasa

o

AMUHBI: METUJIAMHUH — TPOCTEHIINI MPEACTaBUTENb aMUHOB: COCTaB, XMMUYECKOE CTPOECHHE,
buznyecKkne 1 XuMHUYECKHe CBOMCTBA, HAXOXKIEHUE B PUPOJIE.

AMHUHOKHCIIOTBl Kak aM(OTepHble OpraHHYecKue coeAuHeHus. Du3nueckue M XUMHUYECKHE
CBOICTBAa aMHMHOKHCIOT (Ha NpuUMepe TIJuIuHA). buonornyeckoe 3HaueHHE AMMHOKHCIIOT.

OK 01
OK 02
OK 04
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IMenTuael.
Benku kak mpupoaHbie monuMepsl. [lepBudHas, BTOpUYHAs W TPETHYHAS CTPYKTypa OEIKOB.
XHUMHYECKUE CBOMCTBA OCIIKOB: THAPOJIN3, ICHATYPAIls, KAYECTBEHHBIE PEaKIIUN Ha OCIIKU

HpaKaneCRne 3aHATHSA

IIpakTuyeckasi padora Ne 12, CBoiicTBa a30TOCOAEPKAIIMX OPTAHUYECKUX COSAMHEHUH.

du3nuecKue U XMMUYECKHE CBOMCTBA aMMHOB (PEAaKIIMK C KUCIIOTAMU M TOPEHHS) M AMUHOKHCIIOT 2

(na mpumepe rmuuHa). HabGmroneHue u onucaHue JAEMOHCTPALMOHHBIX OIBITOB: JEHATYpalUs

OEJIKOB NP HArpEBaHHM, IIBETHBIE PEAKIIMH OEIIKOB
Pasznen 7. BbicokOMOJIEKYJISIPHBIE COEINHEHUS 4
Tema 7.1. Copnepxxanue yueOHOIro MaTepuasa 4 OK 01
[Tnactmacchl. IIpakTHYecKue 3aHATHS OK 02
Kayuyxn. Bonokna IpakTuueckass padora Ne 13. Cunres, aHanu3 M KiaccU(DHUKAIUS BBHICOKOMOIEKYIAPHBIX OK 04

COEIMHEHUI.

OCHOBHBIC TIOHATHS XWUMHH BBICOKOMOJICKYJSIDHBIX COCIMHEHHI: MOHOMEp, IOJIMMED,

CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpU3allluU, CpeIHsAs MoJeKylspHas Macca. OCHOBHBIE

METO/bI CHHTE3a BHICOKOMOJICKYJISIPHBIX COSIMHEHUH — IMOJIMMEPU3AIUS M TOJTMKOHICHCAITHSI. 2

OsznakomieHue ¢ oOpa3laMu MPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB:

IUTACTMACCHI (TIOJIMATHIICH, TOJIMIIPONIIICH, TOJIMBHHWIXJIOPU], TIOJIUCTHPOI); HATYpalIbHBIA U

CHUHTETHYECKHE Kayuyyku (OyTaaueHOBBIH, XJIOPONPEHOBBIM M  M30IPEHOBBII); BOJOKHA

(HaTypaibHble (XJIOMOK, IMIEpPCTh, WIENK), HMCKYCCTBEHHbIE (AleTaTHOE BOJOKHO, BHCKO03a),

CHUHTETHYECKHUE (KaIpOH U JaBCaH)

JlabopaTopHbie 3aHATHS

JlabopaTopnasi pabora Ne 5. Pacio3HaBaHue acTMacc ¥ BOJIOKOH. 2
KonTposabnasi pabora C .
e 3 TPYKTypa U CBOMCTBa OPraHUYECKUX BEIIECTB (10 pasjenam 3-7) 2
IIpodeccnonabHO OPUEHTHPOBAHHOE COAEPKAHME (COEPKAHUE TPUKJIIATHOTO MOTYJIs) 8
Paznen 8. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eITEJIbLHOCTH YeJI0OBeKa 8 OK 01
Tema 8.1. Copepxanue y4eOHOIo MaTepuaJa 8 OK 02
XuMu9IecKue [TpaBuia SKOJOTHYECKH IIEIECO00PA3HOrO IMOBEJACHUS B OBITY W TPYIOBOW JEATEIHHOCTH B OK 04
TEXHOJIOTUU LENAX COXPaHEHUS CBOEro 370pPOBbS U OKPYXKAIOLIEH MNPUPOIHONW Cpeabl, OMacHOCTb OK 07
B IIOBCEJHEBHOM | BO3IEHCTBUSI HA JKMBBIE OPraHW3MBl OPTaHMYECKMX BEIIECTB OT/ACIBHBIX  KIACCOB 4

u  1npodeccuoHaIbHOU
JEATEIbHOCTH YeIOBeKa

(yrneBogopossl, CHUPTHI, (HEHOJBI, XJIOPOPraHUYECKHE IPOU3BOAHBIC, AalbIECTHUABI U Ap.),
MOKa3aresb NPeAesbHO TOMYCTUMON KOHIEHTPAIIMU U €T0 UCIOJIb30BaHHUE.
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Ponp xumum B oOecrieueHUHM SKOJOTUUYECKOW, DHEPreTHYECKOW W THUIIEBON 0€30macHOCTH,
Pa3BUTUU  MEIUIMHBI, CO3JaHMM HOBBIX MaTepuasioB (B 3aBUCUMOCTH OT BHJA
poeCCHOHAIBHON ACATEIHPHOCTH), HOBBIX MCTOYHHUKOB SHEPTHH (IbTEPHATUBHBIC HCTOYHHKHU
sHepruu). [loHSITHE O HAydyHBIX METOJAX T[O3HAHUS BEHIECTB M XHUMHUYECKHX PEaKIIMM.
[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJICHHOTO IOTYYEHUs BaXKHEHIITNX
BEILIECTB (Ha MpUMeEpax MPOU3BOJICTBA aMMUAKa, CEPHON KUCIIOThI, METAHOJIA).

XuMHsT W 370pOBbE UEJIOBEKA: TMpaBWia OE30MacHOTO HCIIOIb30BaHUS JICKAPCTBEHHBIX
npenaparoB, OBITOBOM XMMUU B ITOBCETHEBHON KU3HU

IIpakTnyeckue 3aHsATHS

IIpakTnyeckas padora Ne 14. [IpumeHeHME XMMMUYECKHUX BELIECTB U TEXHOJOTUH C Y4ETOM
Oyay1ei npodeccuoHanbHOM e TeTbHOCTH.

Pemenne xkelic-3agau 1Mo TemaMm: NHILEBbIE NPOJYKTHI, OCHOBBl PALMOHAIBHOTO IHUTAHMUS,
Ba)XHEHIIME CTPOUTENIbHbIE M  KOHCTPYKLIMOHHBIE MaTepHalbl, CEIbCKOXO3sMCTBEHHOE

IIPOU3BOJICTBO, KpPacKH, CTEKJIO, KepaMUKa, MaTepuajbl JUIsl 3JIEKTPOHUKH, HAaHOMaTepUalbl, 4

TEKCTHJIbHbIE BOJIOKHA, MCTOYHMKM SHEpruH, OpraHMYeCKHMe U MMHEpajbHblE YHOOpeHHs,

JICKapCTBEHHbIE M KOCMETHYECKUE TpenapaThl, OBITOBAsT XMMHS, MaTEepUAIIbI U3 UCKYCCTBEHHBIX U

CHUHTETUYECKUX BOJIOKOH.

3ammra: [IpencraBieHue pe3ylbTaTOB pemIeHUs Keic-3amad B (GopMe MUHH-TOKIIAAA

(tomyckaercst MCIoJIb30BaHUe rpaMuecKUX U MPe3eHTAllMOHHBIX MaTepHajoB).

IIpome:xyTouHas arrecTanms Mo JUcHUIUINHEe (TP depeHINPOBaHHbIN 3a4eT) 2
Bcero:| 78
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3. YCJIIOBUA PEAJIM3ALINN ITPOI'PAMMBbI

OBIIEOBPA30BATEJBHON TUCHUATIIMHBI

3.1. Tp66OBaHI/IH K MHMHHMAJbHOMY MAaTCPUHAJBHO-TEXHUYCCKOMY

o0ecIeYeHnIo

I{J’ISI peajn3aliii MmporpaMmbl AUCHUINIMHBI JOJIKHBI OBITH MpcaAyCMOTPCHBI

CJIEIyIOLIME CIIENUaIbHbIE TIOMENIEHUS: y4€OHbII KAOMHET XUMHH

KabuHeTr XuMuu 1 OMOJIOTHH.

Cneuuanu3npoBaHHasi MeOeslb M CHCTEMbI XpaHEeHHUs Kou-Bo

1 | Cton yueHuuecKuil (no Koauvecmasy 00yuanwuxcs) 31
2 | CTyn yueHHUYeCKUH (no xoauuecmasy obyuanowuxcs) 32
3 | OrerymuTens 1
4 | PenbcoBasi cCTeMa C KJIACCHOM M MHTEPAKTUBHOM TOCKOM (ITpOrpaMMHOE 1

o0ecrieueHrne B KOMIUICKTE)
5 | Cron ¢ simukaMu JUist XpaHeHus/TyM00il (pabouee mecmo npenodasamerns) 1
6 | Kpecno oducHoe (pabouee mecmo npenodasamens) 1
7 | locka mpoOkoBast 2
8 | Cuctema (ycTpoiicTBO) JJIsl 3aTEMHEHHSI OKOH 3
9 | lkad s xpaHeHus: y4eOHBIX TOCOOHIA 1

TexHu4yeckne cpeacTaa

1 | PenbcoBast cuctema ¢ KJIIaCCHOM ¥ MHTEPAaKTUBHOM JOCKOM (IIpOrpaMMHOE 1

o0ecrnieuyeHre B KOMIUIEKTE)

DJIEKTPOHHBIE CPeICTBA 00yUeHUsl

1 | OnexrponHble cpencTBa o0yueHus/IHTepakTHBHBIE TOCOOUS/OHTAH-KYpChI

Cucrema aucraniimonHoro ooyuyenus «llapyey | Iapyc

JleMOHCTpalMOHHbIE Y4eOHO-HATJIsIIHbIE 0CO0Hs

1 | CnoBapu, cipaBOYHUKH, SHIMUKIONEIUS (1O XUMUYECKUM HAYKAM,) 2
2 | I[TocoOus HATISITHON DKCHO3UIIUH 5
3 | llepnonnueckas cucrema xumudecknx anementon J[.1. Menneneesa 31

Mogaesan (00beMHbBIE U TUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKIMU, XUHMUYeCKHe

PeaKTHBBI) JAJIsl Ka0MHeTa U JIAa00paTOpPUH

1 | KoMmexT Mojenel KpucTaluIM4eCKUX PEeeTOK 1
2 | HabGop ans MofenupoBaHus 3JIEKTPOHHOT'O CTPOEHUS] aTOMOB M MOJIEKYJI 1
3 | Habop i MmoaenupoBaHus CTPOSHHUS HEOPTAaHMUECKUX U OPTaHMYECKUX 1

BCIICCTB
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3.2. UndopManmoHHOe o0ecnevyeHne peajn3alu NporpaMmmbl

Kapra o0ecnne4yeHHOCTH JUCUMILIMHBI JIUTEPATYPOI

Ne

HaumeHnoBaHue ucTouHuka *

Ton
A30aHUS

KomnnuectBo
AK3EMILISIPOB

1. OcHoBHas JuTepaTypa **

1.1

Pymsuruc, I'. E. Xumus : 6a30Bb1ii ypoBensb : yueOHUK / . E.
Pymsutuc, ®@. I'. ®enpaman. — 2-e usl., crep. — Mockga :
[Mpoceemenne, 2025. — 336 ¢. — ISBN 978-5-09-121347-
8.— Tekcr: onekTpoHHbI /  JlaHb :  DJIEKTPOHHO-
OoubIMoTeyHast cucTema. — URL:
https://e.lanbook.com/book/473036 ~ (mara  oOparieHus:
01.09.2025). — Pexum  jgocrtyma: Ui aBTOPH3.
M0JIb30BaTEIIEH.

2025

OP

1.2

I'a6puensn, O. C. Xumus : 10-i kmacc : 6a30BbIi yPOBEHB :
yuebnuk / O. C. T'abpuensH, U. I'. Octpoymos, C. A.
CnankoB. — 7-e u3z., crep. — Mocksa : [IpocBemienue,
2025. — 128 ¢. — ISBN 978-5-09-120190-1. — TekcT :
ANEKTPOHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL:  https://e.lanbook.com/book/473033  (mara
obpamenus: 01.09.2025). — Pexxum goctyna: aisi aBTOPH3.
10JIb30BaTENEH.

2025

OP

1.3

INabpuensn, O. C. Xumus: 11-i knacc: 6a30BbIi ypOBEHb :
yuebnuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CrnankoB. — 6-e u3a., crep. — Mocksa : [Ipocserienue,
2024. — 127 c.— ISBN 978-5-09-112177-3. — TexkcrT :
3JIEKTPOHHBIN // JIaHb : 31eKTpOHHO-0MOINOTEeYHas ccTeMa.
— URL: https://e.lanbook.com/book/408668 (nata
obpamienus: 01.09.2025). — Pexxum octymna: ais aBTOpHU3.
II0JIB30BATEIICH.

2025

OP

2. JlonoJHUTeIbHAS JIUTEpaTypa®*

2.1

AH¢puHoreHoBa, 1. B. Xumus : yueOHUK U IPAKTHUKYM IS
cpenHero mpodeccuoHanbHoro obpazoBanus / WM. B.
Aundunorenosa, A. B. baokos, B. A. [lonkoB. — 2-¢ u3n.,
ucnp. u gon. — Mocksa : UsnarensctBo Opaiir, 2025. —
291 ¢. — (IlpodeccronanpHoe obpazoBanue). — ISBN 978-
5-534-11719-6. —  Teker DNEKTPOHHBIA  //
O6pazoBatenpHast 1atrdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/562501 (nara oopamenus: 19.02.2025).

2025

OP

2.2

O6mass xumusa. IlpakTukym : y4eOHHMK [UISI CpEIHEro
npodeccuonanibHoro obpaszoBanms / H. JI. I'muaka ; moxg
pemakmueit B. A. IlonkoBa, A. B. babkosa, O. B.
HecrtepoBoit. — Mocksa : M3narensctBo FOpaiir, 2025. —
248 c¢. — (IIpodeccuonanpHoe odpazoBanue). — ISBN 978-
5-534-17503-5. —  Tekctr  :  DJEKTPOHHBIA  //
OopasoBarenbHass minardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/561209 (mxara obpamenus: 19.02.2025).

2025

OP
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https://e.lanbook.com/book/473036
https://e.lanbook.com/book/473033
https://e.lanbook.com/book/408668
https://urait.ru/bcode/562501
https://urait.ru/bcode/561209

2.3

UYepnurkona, H. 0. Xumus B noctynmaom uznoxxennu / H. 1O.
YepuukoBa. — 3-e u3a., crep. — Cankrt-IletepOypr : Jlans,
2023. — 316 c. — ISBN 978-5-507-46920-8. — Texkcr :
ANEKTPOHHBIH // JIaHb : 3JEKTPOHHO-OMOIMOTEYHAs cCUCTEMA.
— URL:  https://e.lanbook.com/book/323663  (mara
obpamenus: 19.02.2025). — Pexxum goctyna: aisi aBTOPH3.
0JIb30BaTENEH.

2025

OP

2.4

I'muuka, H. JI. OOmas xumus. 3agauud W yNpaXKHCHUS :
Y4eOHO-TIPAKTHIECKOE nocobue IOE CpeIHero
npodeccuonansHoro obpazosanust / H. JI. T'munka ; mopg
penakuueit B. A. IlonkoBa, A. B. babkoBa. — 14-¢ u3n. —
MockBa : WsznarensctBo HOpaiir, 2025. — 236 c. —
(ITpodeccnonanvuoe obpazoBanue). — ISBN 978-5-534-
09475-6. — Texkcr : snexkrponHsd // OOpa3zoBarenbHas
wiardopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/561208 (xara obpamenus: 19.02.2025).

2025

OP

2.5

Katomona, I'.I'. Xumus : yuyeOHoe mocoOue i CTYACHTOB:
[mo HanpaBieHusam noarotToBku 26.05.07, 26.02.06, 26.05.06,
26.02.05, 26.05.05, 26.02.03]. Yacts 1 / BI'YBT-Kazauckuit
¢wman - UactuTyT MOpckoro u peuHoro ¢uiora um.I'epost
CCCP M.IL JleBsitaeBa. - Kazanp, 2023. - 1 Tekcr/daiin. -
Texct (Buszyanbubiit) : anekrponssiii / 9bC BI'YBT.- URL:
http://lib.vsuwt.ru/marcweb2/Default.asp/.- Pexum mocryma:
ISt aBTOPH3. MOJIb30BATEIICH. -
DJeKkTpoHHBIC pecypehl: kayumoval-

2023

OP

2.6

XuMuUs:  METOJWYECKHME  yKa3aHUs [0  BBINOJHEHUIO
MpPaKTUYECKUX paboT cryneHToB g cren. 26.02.03
CynoBoxnenue;  26.02.05 OKclulyaranuss — CyJOBBIX
SHEPTeTUYECKUX  yCTaHOBOK; 26.02.06  Dxcrumyaramus
CYIOBOTO DJIEKTPOOOOPYIOBAaHUS M CPEICTB aBTOMATHKH;
23.02.01 Opranuzanuss TEpPeBO3OK M yIpaBI€HHE Ha
tparcnopte (o Bumam) / Coct. E.B. Suenko. — Camapa:
Camapckuit pmwman ®I'bOY BO «BI'YBT», 2025. — 1
TtekcT/daitn. - TekcT (BU3yadbHBINA) : SJICKTPOHHBIA.  —
Pexxum nocTyna: JokanbHast ceTh (puimana.

2025

OP

2.7

XuMHs:  METOOUYECKHME  YKa3aHUs IO  BBINOJHEHHIO
nabopaToOpHBIX pabOT CTymeHToB s creml. 26.02.03
CynoBoxnenue;  26.02.05 OKcIutyatanuss  CyIOBBIX
SHEPreTUYECKUX  YCTaHOBOK; 26.02.06  Dkcruryaramus
CYIOBOTO DJIEKTPOOOOPYIOBAaHUS M CPEICTB aBTOMATHKH;
23.02.01 Opranuzanyss TE€peBO30K W  YIpaBICHUE Ha
tparcnoptre (no Bumam) / Cocrt. E.B. Suenko. — Camapa:
Camapckuii ¢pumman ®I'BOY BO «BI'YBT», 2025. — 1
tekcT/daitn. - TexcT (BU3yadbHBIA) : DJICKTPOHHBIA.  —
Pexxum noctyna: nokanbHas ceTh punumana.

2025

OP

2.8

[NPUMEPHAA PABOYAA I[NPOI'PAMMA
obmeobpazoBarenbHor  auciuIuimHbl  «XUMUWUA»  mst
npo¢eCcCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHu3anun
(6azoBerit  ypoBenp) / M: WPIIO, 2025. - Tekcr:
NIEKTpOHHBI  //  DenepanbHBIi  WHCTUTYT  pa3BUTHS
00Opa3zoBaHwsL. - URL: https://firpo.ru/reestr-pop-
spo/prp/prp_oc/

2025

OP
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https://e.lanbook.com/book/323663
https://urait.ru/bcode/561208
http://lib.vsuwt.ru/marcweb2/Default.asp
http://lib.vsuwt.ru/marcweb2/Download.asp?type=2&filename=kayumova1-.pdf&reserved=kayumova1-

3. Poccuiickne kypHaJbl

HepI/IOI[I/I‘IHOCTB BBIXOJAa B

No HanmenoBanue ncrounuka *
roJ
N3Bectus CaparoBckoro ynusepcureta. Hosas cepusi. Cepust
31 «Xumusi. buonorus. DKoI0rus» 4
" | https://e.lanbook.com/journal/3227?category=3863
32 Yenexu xumuun 12

https://e.lanbook.com/journal/2992?category=3863

Nudopmanmonnoe odecnevyenne TUCHUMIIHHDI

Ne HaunmenoBanue

1 | BupryansHas nabopartopus o xumun. Pexxum goctyn cBoboanslii: http://www.virtulab.net
Buptyansnas naboparopus mo xumun. Pexxum goctyn cBoOOIHBIH:

2 | http://chemcollective.org/home
OCHOBBI XMIMHHU: 00Pa30BaTEIbHBIN CAUT /IS IIKOJIEHUKOB U CTYACHTOB.

3 | http://www.hemi.nsu.ru
«neMeHThI OOJIBIIION HAayKW» — MOIMYJSPHBIA caliT 0 ¢yHIaMEHTAlIbHON Hayke: QH3uKa,

4 | 6uosorus, XuMus, MaTeMaTHKa, JIMHTBUCTHKA (elementy.ru)

5 | DnekTponHas 6ubimoreka o xumuu (chemnet.ru)

6 | Jlektopuym | becrunataeie onnaitH-Kypcesl (lektorium.tv)

7 | XuMuK.ru - caiit o xumun. @opyMm XxuMuKoB (xumuk.ru)

8 | I'maBHas (orgchemlab.com) CaiiT, mOCBSIEHHBIN IPAKTHUECKOH paboTe B 1aOOpaTOpHH
Bupryansnas nabopaTopus o xumuu. Pexxum noctyn cBoOOIHBIH:

9 | https://phet.colorado.edu

10 | YUnranpHBIH 3211 C BBIXOJIOM B CETh MHTCPHET.

24



http://www.virtulab.net/
https://elementy.ru/
https://elementy.ru/
http://www.chemnet.ru/rus/elibrary/
https://www.lektorium.tv/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KOHTPOJIb M OIEHKA PE3YJIIbTATOB OCBOEHMUA

OBIIEOBPA30OBATEJBHON TUCHUATIIMHBI

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOEHHsS 0011e00pa3oBaTeIbHON

JAUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 NTUCHUINNIMHAPHBIC PC3YJIbTAaThl, HAIIPABJIICHHLIC

Ha ¢opMHpOBaHUE OOUMX K TPO(ECCHOHATBHBIX KOMIIETEHIUHA MO pasjeiam

N TCMaM COACPIKaHUA y‘I€6HOF0 Matcpualia.

Oomasi/npodeccuoHanbHast

Tun oneHoYHbIX

OepeKIMBOTO MPOU3BOJICTBA, YIPPEKTUBHO
JICMCTBOBATH B YPE3BBIYANHBIX CUTYaIUAX

Pa3zpgen/Tema .
KOMIIeTeHIH MeponpusiTHi
OK 01. Beibupatb ciocoObl perieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATLHOMN ACSITEIIBHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K Pa3IMYHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 YcTHbIM onpoc
Tema 5.1-5.4 Pemenue pacu€THbIX 3a71a4
Tema 6.1 HaOmronenue 3a xoqoM
Tema 7.1 BBITIOJIHCHUS TIPAKTUKO-
Tewma 8.1 OPUEHTHUPOBAHHBIX 3aJaHUI
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [IpencraBnenue
Cpe/ICcTBa MOUCKa, aHAIM3a U 1.6,1.7 pe3ynbTaToB
UHTEpIpeTanuy HHPOPMaIUH, U Tema 2.1,2.2 IIPAKTUYECKUX U
WH(pOpPMAIMOHHBIC TEXHOJIOTHH JIJIs Tema 4.1, 4.2 71a00paTOPHBIX paboT
BBITTOJIHEHUS 33129 IPOEeCCHOHATHHON Tema 5.2-5.4 [IpoBeneHne XUMHUYECKOTO
eI TEIIbHOCTH Tema 6.1 HKCIIEPUMEHTA
Tema 7.1 Beinonuenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabort 1o
D¢ heKTUBHO B3aMMOJIEHCTBOBATH U Tema 2.1,2.2 pasaciaM JUCHHATUIMHEI
pa6OTaTL B KOJIJIEKTHUBE U KOMaHIe Tema 41, 4.2 OHCHKa CaMOCTOSTCIIBHO
Tema 5.2-5.4 BBINIOJIHEHHBIX 3aJJaHUI
Tewma 6.1 3amura penieHus Kec-
Tema 7.1 3aj1a4 (¢ yuetom Oynymieit
Tewma 8.1 npo¢eCCHOHAILHON
OK 07. ConelicTBOBaTh COXPAHEHUIO Tema 1.7 JeSITETTbHOCTH)
OKpYKarollIeu Cpeibl, Tewma 5.1 Brinmosnnenue 3aganui
pecypcocOepexeHuo, MpuMeHsITh 3HaHus | Tema 8.1 MIPOMEKYTOUHOU
00 U3MEHEHUH KJIMMaTa, TPHHIIAITBI aTTecTaluu
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N3MeHeHus 1 10M0JIHEeHNsI K pado4eil mporpamMMe JUCHHILUIMHBI HA 2025-2026
Y4eOHBIil o/l - UBMEHEHUH U JIOTIOJTHEHUH HET

[Ipencenarens npeaAMETHON IUKIIOBOMU
KOMHCCHUH MaTEMaTHYECKUX U OOIINX
€CTECTBEHHOHAYYHBIX JUCUUILINH /UBanoBa U.B./

MIOJIITACH (®.1.0.)

" 27" aBrycra 2025 T.

26



