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[Iporpamma obmeoOpazoBatenpHOi muctuminabl OOJ[.13 Xwumust paspaborana Ha
OCHOBE:

- (bemepambHOrO TOCYIapCTBEHHOrO0 00pa30BaTENIbHOTO CTaHIapTa CPEIHEro OOIIEro
obpazoBanus (nanee — ®I'OC COO);

- TIPUMEPHON OCHOBHOW 00pa30oBaTeIbHON MPOTPaMMbI CPEIHEr0 O0IIero 0Opa3oBaHMUSI
(manee — [TOOIT COO);

- (exepalbHOTO  TOCYAApCTBEHHOTO  00pa30BaTEIILHOTO  CTaHIApTa  CPETHEro
npodeccuonaibHOro odpaszoBanus (nanee — ®I'OC CIIO) 09.02.07 UudopMannoHHbIE CHCTEMBI 1

MIpOrpaMMHUpPOBaHHUE;

- TpUMEpHOW pabodueld TporpamMmbl 00MICOOPA30BATEIBLHOW AUCIHUILTUHBI <« XHUMUS
TEXHOJIOTHYECKON HAIPaBICHHOCTH (M1 PO ECCHOHATBHBIX 00pa30BaTEIBHBIX OpraHU3aIui);
- ydeOHOrOo TUTaHa MO crnenuaabHOCTH 09.02.07 WH(pOpPMAIMOHHBIE CHCTEMBI U

MIpOorpaMMHUPOBAHUE,

- paboueil mporpaMMbl BOCHUTaHUs MO crneruanbHocTH 09.02.07 MH)opMarmoHHbIE

CHUCTEMBI U IPOrPpaMMUPOBAHHE

Opranu3zanusi-pa3padoTUuK: dunaHcoBo-TexHONOTHYeCKUd  kowempxk  OI'BOY  BO
«CapaToBCKUI TOCYTapCTBEHHBIH YHUBEPCUTET T€HETHKH, OMOTEXHOJIOTHU U WHKEHEPUU UMEHU
H. W. BaBunosa»

Pa3zpaborunk: bpux T.A., mnpenonasarensb.

PaccmoTtpena Ha 3aceaHuU MPeIMETHOM KOMUCCUU TUCLHUILINH 00IIe00pa3oBaTeIbHOTO
1ukia, nporokon Ne 6 ot 12.05.2025 roxa.

PaccmoTpena Ha 3acegaHMM MEJarormyeckoro COBeTa KoJulemka, MpoTokon Ne 6 ot
13.05.2025 rona.

PexomennmoBana METOJHUYCCKHNM COBETOM KOJUJIEAXKAa K HCIIOJb30BAaHHUIO B y’—Ie6HOM
nponecce Impu peajiu3dallvid HOporpaMMbl IMOATOTOBKH CIICHUAIMCTOB CPEAHCTO 3BC€HA 110

cneruanbHocTH 09.02.07 MHbOpMAIMOHHBIE CHCTEMBI M MPOrpaMMHpOBaHue, MPOTOKOT Ne 6 ot

14.05.2025 rona.
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOIT'PAMMBbI
OBIIEOBPA3OBATEJBbHON U CIUIIJINHBI
00/1.13 Xumus

1.1 MecTo IMCHUIUVIMHBI B  CTPYKTYpe OCHOBHOW  mNpogecCHOHAIBHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

Oo6meoOpa3oBarenbhas quciuruimaa OO/.13 Xumus sBisercs o0s3aTeNbHON YaCThIO
0011e00pa30BaTeIbHOTO IIUKJIA 00pa30BaTeNbHON TMporpaMmbl 1O crenuansHoctd  09.02.07

WNudopmannoHHble CHCTEMBI M POTPaMMHUPOBAaHUE

1.2. llenu u ni1aHUpyeMble Pe3yJbTaThl 0CBOCHHUS THCIIUIITHHBI:
1.2.1. lleap AUCHUTIIHHBI

Copep:xanue paboueii mporpaMmMsl 061eoopazoBarenbHoi Aucuuranasl OO.13 Xumus
HaIpaBJIEHO Ha JOCTIKEHHUE PE3yJIbTAaTOB €€ U3YUYCHHS B COOTBETCTBUM C TpeboBanusimu OI'OC
COO c¢ yuerom npodeccronanbaoi HanpasieaHocTd @I'OC CIIO:

1) bopMupoBaHue MOHMMaHUS 3aKOHOMEPHOCTEH MPOTEKAHNSI XUMHYECKHIX MPOLIECCOB U
ABJICHUM B OKpYXalolled Cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHpa, B3aWMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTHE YMEHHUS MPOBOAUTH PACUETHI MO XUMHUYECKUM (opMyrnaM U ypaBHEHUSIM
XUMHYECKHX peaklui, IUIAaHUPOBaTh M HUHTEPIPETHPOBATh PE3YyJIbTaThl XHUMHUYECKHX
HKCIIEPUMEHTOB,

3) ¢opmupoBaHHE HAaBBIKOB  IPOBEACHMS  XMMHUYECKMX  JKCIIEPHUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ coOJIoJeHMeM TMpaBui Oe30MacHOro oOpalleHust C  BellecTBaMU U
1a00paTOPHBIM 000PYIOBaHHEM;

4) pa3BuUTHE YMEHHS AaHAIM3HPOBATH, OIIEHUBATh, INPOBEPSITH HA JIOCTOBEPHOCTH W
000011aTh HTHPOPMAIHIO0 XUMUYECKOTO XapaKTepa U3 Pa3InyHbIX HICTOYHHUKOB;

5) dopmupoBaHHE yMEHHs MPOrHO3UPOBATh IOCIEACTBUS CBOEH JEATEIBHOCTH MU
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) ¢dopMupoBaHHEe TMOHUMAHUS 3HAYUMOCTH JIOCTHXKEHMH XUMHUYECKOW HayKu U
TEXHOJIOTUH JUI Pa3BUTHS COLMAILHON U MPOU3BOACTBEHHOH cep.

1.2.2. Tlnanupyemble  pe3yJibTATHI  OCBOEHHSI  00IIe00Opa30BaTEJLHOM
aucIuILIHHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHUe NUCIUTUTHHA UMEET Mpu (OPMUPOBAHUU U PA3BUTHH OOIIHUX
komnerennuii: OK 01, OK 02, OK 04, OK 07.



Kox u HaumeHoBaHue
(opMupyemMbIX KOMIIETEH NI

IInanupyemMsble pe3yJbTaThl 00y4eHHs

Oomue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. BeiOupats criocoOsl
peLieHus 3a1a4
podeccnoHaTBEHOM

e TEIbHOCTH IPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B wacTtu Tpy10BOr0O BOCITUTAHMUS:
K TpYyAy,
MacTepcTBa, TPYA0to0ue;

AKTUBHOMU

T'OTOBHOCTbH OCO3HAHUEC 1T CHHOCTH

TFOTOBHOCTh K JeSITEIIbHOCTH
TEXHOJIOIMYECKON U COLMAJIbHON HANPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMHPOBATH,  IJIAHUPOBATH U
CaMOCTOSITEJILHO BBIIIOJIHATD TaKyI0 1€ATEIbHOCTD;

- HHTEpeC K pa3IMyHbIM cdepaM NnpodeccHoHaNbHOMI
NesITeNIbHOCTH,
Osnagenue YHUBEpPCAIbHBIMU y4eOHBIMU
[MO3HABATEIbHBIMU JIEHCTBUSMU:

a) 0a30BBIC JJIOTUYECKHE JICHCTBHUS:

- CaMOCTOSITEIIBHO dbopMynupoBaTh u
AKTYalTU3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIM TpPHU3HAK WIU
OCHOBAaHUA [JIA CpPaBHCHUA, KJ'IaCCI/I(l)I/IKaHI/II/I 51
0000IICHMS;

- ONpeaeNsaTh IENH  JICATEIBHOCTH, 3aJaBaTh

MapaMeTpbl U KPUTEPUU UX JOCTUKECHHUS,

- BBIIBJIAATH 3aKOHOMCPHOCTU W IPOTHBOPCYHA B

BJIAJICTh CHUCTEMOM XUMHMYECKHUX 3HAHHUH, KOTOpasd
BKJIFOYAET:

[IEHHOCTH OCHOBOIIOJIATalOIME MOHATHS (XUMHUYECKHM

DIIEMEHT, aToOM, 3JCKTPOHHAas 000j0YKa aroma, s-, p-, d-
DIIGKTPOHHBIC ~ OpOWTAIM  aTOMOB, HMOH, MOJICKYII,
BAJICHTHOCTD, AJIEKTPOOTPHIIATEIILHOCTD, CTEIEHD

OKHUCJICHHS, XMMHYECKasi CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIpHBIA 00BEM, YTJIEpPOJHBIN CKeneT, (PyHKIMOHAIbHAs
rpynmna, pagukais, H30Mepus, M30Mepbl, TOMOJIOTUYECKUM
psiA, YTJIEBOJOPOABI,  KHUCIIOPOA-
Q30TCOJIEpKAIINE COCIUHEHMs, OMOJIOrMYEeCKH aKTHUBHBIE

TOMOJIOTH, 7|
BerecTBa (yrieBObl, )KUPbI, OEIKH), MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIPDHBIE COEIUHEHMS,
KpUCTAJININYECKasl peIIeTKa, TUIIBI XUMHUYECKUX peaklui
(OKHCIUTENBHO-BOCCTAHOBUTENbHEIE,
PHIOTEPMHUECKUE, PEaKIUd HOHHOrO OOMEHa), pacTBOp,

9K30-H]

DIICKTPOJIUTHI, HEIJICKTPOJIUTHI, ANEKTPOIUTHIECKAS
T CCOITHAITHS,

XMMHYECKON peakuu, XUMUYECKOe PaBHOBECHE), TEOPUH U

OKHUCJIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb
BaKOHBI (TE€OpUs XMMHUYECKOTO CTPOEHHUS OPraHUYECKUX

BemectB A.M. bByriepoBa, Teopusi 3IEKTPOIMTHUECKOM
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paccMaTpUBACMBbIX SIBJICHHSX;
- pa3BUBaTh KPEATHMBHOC MBINUICHUE MPH PEIICHUH
PKU3HEHHBIX TIPOOIIeM

6) 0a30BBIC HCCIIEIOBATEIBCKUE ICHCTBUS:

- BJIJICTh HABBIKAMH YUYE€OHO-HCCIICIOBATEIbCKON 1
[POSKTHOM JIEATEIIbHOCTH, HABBIKAMHU Pa3pPEIICHUS
rpo0em;

BBISBJISITH  [PUYMHHO-CIICJICTBEHHBIE CBA3M U
AKTyaJIM3UpOBAaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
PELIEHNS], HAXOIUTh ApIyMEHTHI Ul JOKa3aTeIbCTBA
CBOMX YTBEpXKACHMH, 3ahaBaTb MapaMeTpbl U
KPUTEPUN PELLICHUS;

- AHaJIM3MUpOBATH IIOJIyYEHHBIE B XOJAE pEILICHUs

Bala4yu pPE3yJIbTaThl,
MMPOrHO3UpPOBATH

KPUTHYCCKU OICHUBATL HX

ITOCTOBEPHOCTb, U3MEHEHUE B
HOBBIX YCIIOBHUSX;

- YMETb IEpPEHOCUTh 3HAaHUS B TMO3HABATEIbHYIO U
MPaKTUYECKYIO 00JaCTH KUZHEAEATEIIbHOCTH;

YMEThb
MpPEeIMETHBIX 00JIacTel;

- BBIABUI'aTb HOBLIC UJICH, IPCJIaraTb OPUTUHAJIBHBIC

MHTETPUPOBATh 3HAHMS W3  Pa3HBIX

MOAXOAbI U PCHICHUSA
- CIIOCOOHOCTh MX HCIIOJb30BAaHMS B ITO3HABATEILHOM
1 COLIMAIbHOM IMPAaKTUKEC

nuccounanuu, nepuoandeckuii 3akon .M. Menneneesa,

3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,

CUMBOJIMUECCKHIH S3BIK XUMHH, (baKTOJIOFI/I‘-IeCKI/Ie CBCACHU]

o] CBOfICTBaX, COCTaBC, IIOJYYCHHH H Oe3omacHOM
M CIIOJIb30BAaHHNH BayKHEHIIIMX HEOPTraHNYCCKUX H
OpPraHNM4YCCKHUX  BCIICCTB B 6BITy u HpaKTHqGCKOﬁ

MEATCIIBHOCTH YCJIOBCKA,
- YMCTb BBIABJIATH XAPAKTCPHBIC NPHU3HAKU W B3aUMOCBA3b

M3YUCHHBIX HOH?[TI/If/'I, IMPUMCHATH COOTBCTCTBYIOIIHE

TTOHATHA npu OIITMCaHHuU CTPOCHUA u CBOICTB

HCOPTaHUYCCKUX n OpraHn4€CKux BCIIICCTB u HX]

[IPCBP aH.IeHPIﬁ; BBIABJIATH B3aMMOCBA3b XHUMHYCCKHX

BHAaHWUIL C
[MOCJIEICTBUI

MNOHATUSMHU U TPEACTABICHUSIMHU APYTHX
JeATEIbHOCTH; €CTECTBEHHOHAYYHBIX
[PEIMETOB;
YMETh
COCAMHEHUN MEXIYHAPOIHOIO COK3a TEOPETUYECKON U

HUCITIOJIB30BAThH HaNnMCHOBaHUS XUMHUYECCKUX
HpI/IKJIaI[HOfI XUMHU U TPUBUAJIbHBIC HAa3BaHUA Ba)KHEHUIINX
denomn,
(hopManbaeru, yKCycHasi KHUCIOTa, TIIHMIMH, YTapHBIA ras,

er'ICKI/ICJ'IHﬁ ra3, aMMMakK, ramcHas H3BCCTb, HCTralicHas

BEIIeCTB  (OTWUJIEH,  aleTWJICH, TJUIEPHH,

M3BECTh, MUTHEBAs COJA U IPYTUX), COCTABIATH (hOPMYIIbI
HEOPraHWUYECKUX M OPraHWYEeCKUX BELIECTB, YpPaBHEHMSI
XUMAYECKMX  pEakUud,  OOBACHATH  UX  CMBICIH,
MOATBEPKIAaTh XapaKTePHbIE XUMUYECKUE

CBOICTBaA BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH U

BaNMCSIMU YPABHEHUI XUMUYECKUX PEAKIINM;

YMETb YCTAaHABJIMBATb IMPHHAIC)KHOCTb H3YUYCHHBIX
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IHCOPTraHNYCCKUX u OpTraHU4YCCKUX BCIICCTB K

rpynmam
XapaKTEepU30BaTb MX COCTAaB M BAXKHEWIINE CBOMCTBA;

OIIPCACIICHHBIM Ki1acCaM )51 COGI[I/IHCHPIfI,
OIIPCACIIATE BHUIAbBI XHUMHUYCCKUX CBs3CH (KOBaJ'IeHTHajI,

MOHHas, MeTaJuIn4ecKas, BOJIOPOJIHAS), TUIIb]
KPUCTANINYECKUX PEIIeTOK BELIECTB; KJIACCU(PULUPOBATH
XMMHUYECKHE PEaKIIUU;

- YCBOUTH MPEJCTABICHUA: O XUMHUYECKOW COCTABJISIOLICH]
ECTECTBEHHOHAyYHOM KapTHUHBI MHpa, pOJU XUMHUU B
MO3HAHUY SIBICHUI MPUPOJIBL, B (OPMUPOBAHIH MBIILICHUS]
M KYJIbTYpBI JINYHOCTH, €€ (YHKIMOHAIBHON IPaMOTHOCTH,
HEOOXOMMMON Ui pelleHHs] NPAaKTUYECKUX 3a7ad U
DKOJIOTHYECKH OOOCHOBAaHHOI'O OTHOUIEHUSI K CBOEMY]
3I0pPOBBIO U IPUPOIHON Cpenie;

- YMETh MPOBOAMUTH PACUEThl IO XUMUYECKUM (POopMysiaM U
YPaBHEHUSAM XHMHUYECKMX pEaKIMi ¢ HCIOJb30BaHUEM
(bU3MYECKUX BEIMYMH, XapaKTEPU3YIOIIHMX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE
YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIOIb30BATh

CUCTCMHBIC XUMUWYCCKNUC 3HAHUA I TPHUHATHUA pCIJ_ICHI/Iﬁ B

KOHKPETHBIX O KM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM
OK 02. Mcnonps3oBath B 0051acTH LIEHHOCTH Hay4YHOTO MO3HAHUS: - YMEThb IUIAHMPOBAaTb M  BBINOJHATH XUMUYECKHU

COBPEMEHHBIE CPEICTBA IIOUCKA,
aHaJIM3a U UHTEepIIpeTalun
nHbOopManuu, 1
H(GOpPMAaLlMOHHbBIE TEXHOJIOTUU
U1 BBIIIOJIHEHUS 3a7a4

-c(OpMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUST HAyKM M OOIECTBEHHOW MpPaKTUKH,
OCHOBAHHOTO Ha Jiasnore KYJBTYp,

CHOCOGCTByIOIJ_IeFO OCO3HaHUIKO CBOCro MECTa B

ODKCTIEPUMEHT (TIPEBpPAIICHUS] OPTaHUYECKUX BEIIECTB IPH|
HarpeBaHWH, TIOJyYCHUE dTUJICHA U U3YYCHUE €TO CBOWCTB,
KAQ4eCTBEHHBIC  PEAKIMM HAa  albJCTHUIBI, Kpaxmall,
YKCYCHYIO KHCIIOTY; JIeHaTypalisi OeJIKOB PU HarpeBaHuH,

IMBCTHLIC PCAKINN 6€JIKOB; OpOBOAUTL PCAKIHUN HOHHOTI'O
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podeccnoHaTbEHOMI
eI TEIbHOCTH

[MOJIMKYJIbTYPHOM MHUPE;

- COBEpUICHCTBOBAaHUE S3bIKOBOM W YHUTATEJIbCKON
KyJbTYpbl KakK CpEICTBAa B3aWMOJCUCTBUS MEXKNIY]
ITI0IbMU Y TTIO3HAHUS MUPA;

- OCO3HaHHWE IEHHOCTHM HAy4YHOH JESTEIbHOCTH,

FOTOBHOCTb OCYLIECTBIIATh IIPOCKTHYIO u
MCCIIEA0BATENIBCKYIO ACATENbHOCTh UHAUBUAYAIbHO U
B pYIIIE.

Osnagenue YHUBEpCaIbHBIMHU y4eOHBIMU

MO3HABATEIBHBIMH JCHCTBUSMU:

B) paboTa ¢ nHpOpMaLUeii:

- BJIQJIETh HaBBIKAMU IOJIy4eHUs HH(opManuu us3
MCTOYHUKOB ~ Pa3HbIX  THUIIOB,  CaMOCTOSTEIbHO
OCYILLECTBIATh TOUCK, AHAIM3, CUCTEMAaTH3alUI0 U
MHTEpIpETalui0 WHGOPMAMK PA3JIMYHBIX BUAOB U
(hopm mpecTaBIeHus;

- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (OpMaTax ¢ ydeTom|
HazHA4YeHUs WHQOpMAIMM W IIENIEBOW ayIHTOPUH,
BbIOMpasi ONTUMalbHYIO (OpMY NpPENCTaBICHUS U
BU3yallU3aliH;

JIETUTUMHOCTD
mHpOpMAlUK, €€ COOTBETCTBHE IPABOBBIM U

MOPAJIbHO-3TUYCCKUM HOPMaM;

- OLICHUBATh JOCTOBCPHOCTD,

- UCIIOJIB30BaTh CpCIACTBA I/IH(I)OpMaI_[I/IOHHBIX b4l

KOMMYHUKAITMOHHBIX ~ TEXHOJOTHH B  PEHICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 151
OpraHU3aIMOHHBIX 3a1a4 c coOronenneM|

TpeOOBaHMI JIPrOHOMHMKH, TEXHHKH O€301acCHOCTH,

oOMeHa,

OMpENEATh Cpely BOJHBIX PAaCTBOPOB, KaueCTBEHHBIC
peakiuu Ha cyinbdar-, kKapOboHAT- U XJIOPUI-aHUOHBI, HA)
KaTHOH aMMOHHUS; pellaTh SKCIEPUMEHTANbHbIE 3a/1a4 IO
reMam "Mertamiel" u "Hemeramiwl") B COOTBETCTBHH C
MpaBUJIaMHd TEXHUKH O€30MacHOCTH MpH OOpalIeHUH C
BEIECTBAMHU u 1a00paTOPHBIM 00opyaoBaHUEM;
[PEACTABISTh PE3YIbTAThl XMMHUYECKOTO SKCIEPUMEHTa B
(bopMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX PEAKIHHA H
(hopMyJIMPOBATh BBEIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB;

- YMETh aHAJIM3UPOBATh XUMHYECKYI0 HH(OPMAIHIO,
MOJTy4aeMyl0 U3 Pa3HBIX MCTOYHUKOB (CPEICTB MAacCOBOM
uH(pOopMalnuu, ceTb IHTEepHeT u Apyrue);

- BJIAJIETh OCHOBHBIMH METOJAMHM HAy4HOrO I1O3HAHMS]
BEIIECTB M  XUMHUYECKUX  SBJICHHWHA  (HaOnroneHue,
M3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHUE);

- YMETb MIPOBOJIUTH PACUYETHl IO XUMUUYECKUM (POopMyJiaM U
YPaBHEHUSIM XUMHUYECKHX PEaKIMi C MCIOJIb30BaHUEM|
(bU3UYECKUX BEJIMYWH, XapaKTEPU3YIONIUX BEIIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOPMaJbHbIE
YCIIOBUSI) Ta30B, KOJNWYECTBA BEIIECTBA; HCIOIH30BAThH
CHUCTEMHBIE XUMHUUYECKUE 3HAHUS ISl IPUHATHS PEIICHUH B
KOHKPETHBIX  JKM3HEHHBIX CHUTyalUsiX, CBSI3aHHBIX C
BEILIECTBAMH U X MPUMEHEHUEM




TUTUEHBI,  PECypcOCOepeKeHHs,  IMPaBOBBIX  H
DTUYECKUX HOPM, HOpM nHPOPMALMOHHOMH]
0C30IMacHOCTH;

- BJAJETh HABBIKAMHM pPACIO3HABAHUS U 3alIHTH]
mHpopManuu,  WHOOPMAITMOHHOU
ITHYHOCTH

0e3omacHOCTH

OK 04. D¢ddexTuBHO
B3aMMO/ICHICTBOBATh U PadOTATh
B KOJUICKTHBE U KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOATEIIbHOCTH U
CaMOOIIPEIEIICHUIO;

- OBJIAJICHUC HABBIKAMHU Y4€OHO-HCCIICIOBATEIBCKOM,
[MPOEKTHOM M COLMATIbHOM JIEATEIIbHOCTH;

OBnafieHue yHUBEPCAIbHBIMU KOMMYHHKAaTHBHBIMU
MENCTBUSIMU:

6) COBMeCTHas JeSITeIbHOCTb:

- IIOHMMaTh M  MWCIOJIb30BAaTh IPEUMYILECTBA]
KOMaHIHOW ¥ MHJIMBUyaIbHOU paOOThI;

- TPUHUMATh UEIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJAMHUPOBATH JIECUCTBUS IO €€
ITOCTHIKEHUIO: COCTAaBIISITh IJ1aH JIeHCTBHH,
pacrpenensaTb poiad C y4eTOM MHEHUW YYaCTHHKOB
00CYXKIaTh pe3yNbTaThl COBMECTHOU PaboThI;

- KOOPANHUPOBATH U BBINIOJIHATH pa60Ty B YCJIOBUAX

pearbHOTO0, BUPTYAIBHOTO M KOMOMHHMPOBAHHOTO
B3aMOJCHCTBUS;
- OCYIIECTBISATh ~ MO3UTHUBHOE  CTPATETHYECKOE

[MOBEEHNE B PA3JIMYHBIX CHUTYalHSIX, MPOSBISTH
TBOPYECTBO U BOOOpaKeHNE, OBITh MHUIIMATHBHBIM
OBiageHue

YHUBEPCAJbHBIMU  PETYJISATUBHBIMU

MEeCTBUSIMMU

B YMCTh  IUIAHUPOBATHL H BBITIOTHATE  XUMHYECKHI

PKCIIEPUMEHT (TIPEBPAILICHUS] OPTaHUYECKUX BEIIECTB IPH|
HarpeBaHUM, MOJYYEHUE ATUIICHA U U3YYEHHE €r0 CBOMCTB,
KAQUECTBCHHBIC  PEAKIMM Ha  aJbJETHIbl, Kpaxmal,
YKCYCHYIO KHCIIOTY; JeHaTypalus OeIKOB IpH HarpeBaHuH,
[[BETHBIC PEAKIIMH OEJIKOB; MPOBOJIUTH PEAKIUU HOHHOTO
oOMeHa, OmpeaensiTh cpeay  BOJHBIX

KaueCTBEHHBIE PEaKLIMU Ha Cylb(ar-, KapOOHAT- U XJIOPHU/I-

pacTBOpOB,

AHWOHBI, HA KATUOH aMMOHUA; pCIIATh SKCIICPUMCHTAJIbHBIC]

Bamaun 1o TemaM "Metamnsl" u  "Hemeramnsl") B

COOTBETCTBUM C TMpPaBUJIAMU TEXHUKH O€30MaCHOCTU IpH
oOpamieHMH ¢ BellecTBAaMM U Ja0OpaTOPHBIM|
000pYyJIOBaHUEM; MPEACTABIATh PE3yIbTaThl XUMHUYECKOTO
DKCIIEPUMEHTA dopme 3aMnMcu ypaBHEHUH
COOTBETCTBYIOLINX peakuuil U GOpMYJIUPOBaTh BBHIBOJBI HA|

OCHOBC 3THUX PE3YyJILTATOB
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) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI M aPTYMEHTBI JIPYTHX JOJCH
[P aHATN3E PE3yIbTaTOB JACSITEILHOCTH;

- IpU3HABATh CBOE MPABO U MPaBO IPYTUX JIOACH HA
OIIOKH;

- pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP C MO3UIUH
NPYroro 4ejoBeKa;

OK 07. ConelicTBoBaTh
COXPAHEHUIO OKPYKAOLIEH
Cpellbl, pECYpCOCOCPEKEHUIO,
[IPUMEHSTH 3HaHHs 00
M3MCHEHHH KJIMMATa, IPUHIHITBI
OepeKIIMBOTO MPOU3BO/ICTBA,
phHeKTHBHO AecTBOBATH B
UpE3BBIUANHBIX CUTYAIHSIX

B 0051acTH 3KOJI0TM4YECKOr0 BOCIIUTAHMS:
c(OpPMUPOBAHHOCTh JKOJIOTMYECKON KYJIbTYpBI,

[MOHMMAHHUE BIUSHHUS  COLMAIIBHO-DPKOHOMHUYECKHUX|
[IPOLIECCOB HA COCTOSIHUE MPUPOIHONW M COLUATBHOU
Cpelbl, rII00ambHOTO  XapakTepa
HKOJIOTMUECKUX MPOOIIEM;

- IINIAHUPOBAHUC H OCYIICCTBJIICHHC JEHUCTBUI B

OCO3HAaHHC

OKpYKaloIlledW Cpele Ha OCHOBE 3HAaHWs LeleH
AKTHUBHOC

Bpe

YCTOWYMBOIO PAa3BUTHs 4YEJIOBEYECTBA;
HETTPUATHE JIEUCTBUH,
OKpY>Karlolleu cpee;
YMEHUE  IPOTHO3UPOBATH
DKOJIOTUYECKUE  TOCIEACTBUSA
NIEHCTBUMN, IPEAOTBPALLATD UX;
- paclIMpEeHHUE OIbITAa AEATEIBHOCTH 3KOJIOIMYECKOU

IMIPHUHOCATIINX
B He6J'Ial"0HpI/I$ITHLIe
MNpECaANIPpUHUMACMBIX

HAMpPaBIEHHOCTH;
- OBJIaJICHHE HABbIKaMU y4e€OHO-HMCCIIeI0BaTENbCKOM,
MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

- YCBOUTBH MPEICTABICHUA: O XUMUYECKOW COCTABJISIOIICH

ECTECTBEHHOHAy4YHON KAapTUHBI MHpA, POJIUM XHMHHM B
MO3HAHUY SIBICHUI MPUPOIBI, B HOPMUPOBAHIH MBIIUICHUS]
U KyJbTYPBI JINUYHOCTH, €€ (YHKIIHOHAJIbHOH ITPaAMOTHOCTH,
HEOOXOAMMOW ISl pEIIeHUs NPAKTHYECKUX 3a1ad ||
DKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOUIEHUSI K CBOEMY]
3IOPOBBIO U IPUPOTHOH Cpeae;

YMETH
L1erecoo0pa3zHoro TPYJAOBOH

MCATCIIBHOCTH B LECIAX COXpaHCHUA CBOCTO 3J0POBBA U

CO6J'II-O)IaTI> ImpaBujia OKOJIOTHYCCKH

MOBEICHUA B OBITY W
OKpY>KalOIe MPUPOJHON CPEAbl, YUUTHIBATH OIMACHOCTh
OpraHu3Mbl  ONPEIEICHHBIX

ImoxKa3aTejisa HpeHCHBHOﬁ

BO31€HCTBUA
BEIIECTB, ITOHUMAs
ITONTYCTUMOM KOHUEHTPALUKU

Ha  JKHUBBIC

CMBICJI
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1.3. KoumuyecTBO 4YacoB, OTBOAUMOE HAa OCBOeHHE TPOrpamMMbl
AUCHMILTHHBI

O06beM 00pa3oBaTeNbHOM HArpy3KH o0yJaromerocs /2 Jaca,

B TOM YHUCJIE:

B (hopme mpakTudeckoi moaroroBku 40 4acos;

y4eOHBIX 3aHATHI 72 4Jaca,

[TpomesxyTounas arrectanus B popme qudPepeHIIMPOBAHHOTO 3a4eTa.

y4eOHoit
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA30OBATEJBHOM JUCIIUILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI Y4e0HOIl padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTe/IbHOM MPOrPpaMMbI Y4eOHOM TUCIUATIIIUMHbBI 72
OcHoOBHOe cojJiep:KkaHUe Y4eOHOro MaTepHuaJia 66
BT. 4..

TEOpETHUECKOe 00yUueHue 30
MIPAKTUYECKHE 3aHATHS 26
1abopaTOpPHBIE 3aHATUS 10
IIpodeccuonaIbLHO-OPHEHTHPOBAHHOE (conepxanue y4eOHOro 6
MarepuaJa)

BT. U..

TeopeTuieckoe o0ydeHue 2
IIPAaKTUYECKUE 3aHATUSA 4

IMpomexxyTounas atrectamus (1uddepeHHPOBAHHDII 3a4eT)

12




2.2.

TemaTuyeckuii JIAH U cOlep:KaHUe Y4eOHOI0 MAaTePHaJIa y4eOHOM TN CIUTIIUHbI

Conep:xanue yueOHOro MaTepuaia yueOHOro MaTepuaJia (OCHOBHOE H

HaumenoBanue O0bem dopmMupyembie
npogeccnoHAIbHO-0PUEHTHPOBAHHOE), J1a00paTOPHbIEe U NPAKTHYECKHE
pa3iesioB U TeM . 4yacos KOMIIeTeHIIUH
3aHATHS, IPUKJIATHON MOAYJIb (IPU HAJTHMYUN)
1 2 3 4

OcHoBHOe coep:xkaHue Y4eOHOIr0o MaTepHuaJia 66

Pa3nes 1. OcHOBHbBIE NOHATHS U 3aKOHBI XMMHMHU 10

Tema 1.1. Coneprxkanue ydeOHOro Marepuana 4

OcHoBHble mnOHATUSA U | TeopeTrueckoe oOyueHHE

3aKOHbI XUMHUH 1. BxoaHo#i koHTponb. HayuHble MeTOABI MO3HAHWS BEIIECTB U XUMHUYECKHX
ABJICHUI. POJIb 3KCIIEpUMEHTA U TEOPUU B XUMHUHU. MOAEIUPOBAHNE XUMUYECKUX
npoleccoB. 3HAUEHHE XHMMHUHU HPU OCBOEHUM TNpodeccuil M crenuaibHOCTeH
CIIO Texaunueckoro mpousis MpoPpecCHOHATBHOTO 00pa30BaHUsI.
OcHoBHble mOHATUS XxuMuu. BemectBo. ATtoM. Monekyna. XuMHUYeCKHUil 5 OK 01
aneMeHT. Asmotponus. IIpocTeie M ciioxkHbIe BemecTBa. KadecTBeHHBIM U )
KOJIMYECTBEHHBIH COCTAaB  BEIIECTB. XHUMHUYECKHME 3HaKu U  (HOpMyIbl. OK0 4
OTtHocuTeNbHBIE aTOMHAs ¥ MOJIEKyJIsipHast Macchl. KonmuecTBo BeliecTsa. OK0
OcHoBHbIe 3aKOHBI XUMHH. CTeXMOMETpHsl. 3aKOH COXPaHEHMsI MacChl BEILIECTB. OK07
3aKOH TIOCTOSHCTBA COCTaBa BEUIECTB MOJIEKYJSIPHOM CTPYKTYpBlL. 3aKOH
ABOrazipo u ClIeJICTBUS U3 HETO.
[IpakTueckue 3aHATHS
2. IIpaktrueckas padora Ne 1. Pemenue 3aa4: OCHOBHBIE 3aKOHBI U TIOHSTHS B 2
XUMUA

Tema 1.2. Coneprxanue yueOHOro MaTepuaa 6

Ilepuonuueckuii 3akoH H | TeopeTudeckoe oOyueHue

Ilepnonnyeckas cucrema | 3. Tlepuoandeckuii 3akon JI. YI. MenneneceBa. Otkpoitue J[. Y. MenneneeBbim 2

XUMHNYCCKHUX 3JICMCHTOB

[Tepmonmnueckoro 3akona. Ilepuomgmueckuit 3akoH B ¢opmynupoBke JI. .
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. 1. MenneneeBa

Menneneesa. [leproauueckas Tabnua XMMUYECKUAX 3JIEMEHTOB — rpadudeckoe
oToOpakeHHe MepUoarUecKoro 3akoHa. CTpyKTypa NEepHOAMYECKOW TaOIUIBL:
nepuobl (Malibie U OOJBINNE), TPYIILI (TTIaBHAS U TTOOOYHAs).

Ctpoenue atoma u [lepuonnueckuii 3akon [. . MenneneeBa. AToM — CJI0KHast
yactuua. Sapo (IpOTOHBI WU HEUTPOHBI) M BJIEKTPOHHAs 000J0uyKa. M30TOmBL
CtpoeHue »JIEKTPOHHBIX OO0OJOUEK AaTOMOB JJEMEHTOB MalblX MEPUOJIOB.
Oco0eHHOCTH CTPOEHUS AJIEKTPOHHBIX OOOJOYEK ATOMOB IJIEMEHTOB OOJBIINUX
nepuosioB (mepexonHbix dmeMeHToB). Ilonstue 00 opOutamsax. s, p- u d-
opOuTaT. DJEKTPOHHBIE KOH(PUTYpAllMd aTOMOB XHWMHYCCKUX JJIEMEHTOB.
CoBpemMeHHast dbopmymupoka  [lepwogudeckoro  3aKoHa. 3HaueHue
[Tepuonnueckoro 3akoHa u [lepuoandeckoil CUCTEMbl XUMUYECKUX HJIEMEHTOB
J. Y. MenpeneeBa /uis pa3BUTHs HAYKH U MOHMMAHUS XUMHYECKOW KapTHUHBI
MUpa.

HpaKTI/I‘-ICCKI/IC 3aHATHUA

4. Ilpaktuueckas pabotra Ne 2. PemieHue 3agau: cOCTaBlI€HUE D3JIEKTPOHHO-

rpaduueckux Gopmys 3J€MEHTOB 4

5. [Ipaktuueckoe 3anarue Ne 3. CpaBHEHUE CBOICTB MIPOCTHIX BEIIECTB, OKCUIIOB

U ruapokcu1oB aemenTosB 11 neprona
Paspnen 2. Xumuyeckne peakuumn 18
Tema 2.1. Tunsr Copneprxanue yueOHOro MaTepuaa 10
XHMHYECKUX PEAKIINIA. Teopertnueckoe 0OydeHne OK 01
CKOpOCTh XMMHUYECKOI 6. Knaccudukarus XUMUYIECKUX peakiuii. Peaknuu coenHeHUs, pa3IoKeHus, OK 02
peaKkIy ¥ XUMHYIECKOe 3amerienusi, oomena. Karanmutuueckue peakiuu. OOpaTtuMbie U HeoOpaTUMBbIE OK 04
paBHOBECHE peakiuu. ['OMOTeHHBIE ¥ TETEPOTCHHBIE pEaKIUH. OK30TEPMHYECKHE U 4 OK 07

OHAOTEPMUYECKUE peakuuu. TermnoBoil dA(h(EeKT XUMHUYECKUX peakiui.
TepmoxuMHuueckue ypaBHEHHUSI.
OKHUCIHUTENbHO-BOCCTAaHOBUTENbHBIEC peakiuu. CteneHb okuciieHus. OKUCIuTeNb

14




U BOCCTaHOBJIEHHE. BoccraHoBuTenp u okucieHue. MeTon 3JIEKTPOHHOIO
OamaHca JUId COCTaBJICHUS YpPAaBHEHUN OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuu.

7. CKOpOCTh XUMUYECKUX peakiui. [IoHATHE 0 CKOPOCTH XMMUUYECKHX PEaKITUH.
3aBUCHUMOCTh CKOPOCTH XHMHUYECKUX PEaKIUil OT pa3iuyHbIX (PaKTOPOB:
OPUPOJABl  pEarupyrolluX BEHIeCTB, WX KOHIIGHTpPAIMH, TeMIEepaTyphl,
MOBEPXHOCTU CONPUKOCHOBEHUS U UCTIOIb30BAHMS KaTAIN3aTOPOB.
OObparuMocTh XuUMHUYECKHX peakiuii. OOpatumble U HeEOOpaTUMbIE PEaKIUH.
XMMHYECKOE PAaBHOBECHE U CIIOCOOBI €r0 CMELLIEHUSI.

[IpakTrueckue 3aHATUS

8. Ilpaktuueckas pabora Ne 4. @axTopsl, BIUAIONME HA MPOTEKaHHE
XUMHUYECKHUX PEeaKIIHii

9. Ilpaktuyeckas pabora Ne 5. Pa3bop 3amaHuil MO COCTaBIEHUIO ypaBHEHHMH
XUMHUYECKHMX PEAKIM METOI0M 3JIEKTPOHHOTO OajaHca

JlaGopaTopHblie 3aHITHS

10. JIabopatopnast padota Ne 1. DnekTponn3 pacTBOPOB CoOJIe

Tema 2.2. Bona.
PactBOpBHI.
ONEeKTPOIUTHYECKAS
qucconuranus

Copepxanue yaeOHOTO MaTepuana

TeOpeTI/I‘{eCKOC o6yquI/Ie

11. Bopa. PactBopel. PactBopenue. Boga kak pactBoputens. PacTBopuMocThb
BelecTB.  HacellieHHbIE, HEHACBIIICHHBIE, IEPECBIIEHHBIE  PAacTBOPHI.
3aBUCUMOCTh PACTBOPUMOCTH TAa30B, J>KMJIKOCTEM M TBEPABIX BEIIECTB OT
pasnuyHbIX (hakTOpoB. MaccoBasi 107151 PaCTBOPEHHOTO BEIIECTBA.

Teopus JIEKTPOJUTUYECKON JUCCOLIMALINH. Honsr. OJIEKTPOJIUTHI,
HEdJIeKTpoNuThl. Peakiuu noHHoro oomeHa. CocraBieHue peakUuil MOHHOTO
oOMEHa MyTeM COCTaBJIEHUS UX MOJHBIX M COKPAIIEHHBIX MOHHBIX YpaBHEHHH.
KucnorHo-ocHOBHBIE peakliu.

[IpakTHueckue 3aHsTHE
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12. IlpakTrueckas padora Ne 6. Pemenue 3agaun: crocoObl BEIpaXKEHUSI COCTaBA
pacTBOPOB

13. Ilpaktrueckas padora Ne 7. DIEKTPOIUTHICCKAS TUCCOITHAITUS

JlaboparopHble 3aHATHS

14. JlabopatopHas pabotra Ne 2. [lomydeHue KECTKOH BOJBI MU HM3YyUYCHHE €€
CBONCTB

Pa3nea 3. CtpoeHue M cBOIiCTBAa HEOPTAaHUYECKUX BelleCTB

12

Tema 3.1.
Knaccudukanms,
HOMEHKJIATYpa ¥ CTPOCHHE
HEOPraHMYECKUX BEIIECTB

Coneprxkanue ydeOHOro Marepuana

TeOpeTI/I‘{CCKOC O6y‘lCHI/IC

15. TIlpeamer neopranumveckoi xumuu. Kiaccudukauss HeopraHUYECKUX
BewecTB. [IpocThie u cioxHbie BemecTBa. OCHOBHBIE KIIACChI CIIOKHBIX BEILIECTB
(OKCHABI, THUIPOKCUABI, KHUCIOTHI, COJH). B3auMOCBsI3b HEOPraHMUYECKHX
BEIIIECTB. ATrperatHble COCTOSIHHS BemiecTBa. Kpucrammmueckue u amopdHbIe
BelecTBa. THUIBI KPUCTAJUIMUECKUX PEIIETOK (aTOMHasi, MOJICKYJISIpHAsI, MOHHAS,
MeTajuInueckasi). 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BeIIeCTBa OT THIA
KPUCTAJUIMYECKOM pelIeTKU. 3aBUCUMOCTh XUMHUYECKOM aKTUBHOCTH BEILIECTB OT
BHUJIa XMMHMYECKOW CBSI3M W THUINA KPUCTAUIMYECKOM pemeTku. I[IpuyuHbl
MHOT000pa3us BEIIECTB

Tema 3.2. duszuko-
XUMHUYECKUE CBOUCTBA
HEOPTraHUYECKHUX BEIIECTB

Conepxxanue yqaeOHOro MaTepraia

10

Teopetuueckoe o0yueHne

16. Metamter. O0me pusnueckie u XUMUYeCKHe CBOHCTBA MeTaIIoB. CrtocoObt
NOJy4YeHUs.  3HAU€HHE  METAUIOB W HEMETAIOB B NpPUpPOJEe U
KHU3HEIEATEIbHOCTH 4YeJOBeKa M OpraHu3mMoB. Koppo3us MeTamioB: BHJBI
KOPPO3HH, CIIOCOOBI 3aIUTHl METAIIIOB OT KOPPO3HH.

17. Hemeramnpl. OOmume ¢(usnueckue M XMMHUYECKHE CBOICTBa HEMETALIOB.
Tunuunsie cpoiictBa HemetawioB [V - VII rpymn. Krmaccupukammss u
HOMEHKJIaTypa COEIUHEHUN HemeTaioB. KpyroBopoTel OMOTr€HHBIX 3JEMEHTOB

OK 01
OK 02
OK 04
OK 07
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B IIPUPO/JIE.

18. Xwumuyeckue CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEILECTB
(oKcHI0B, THAPOKCUIIOB, KUCIIOT, COJEH U 1p.). 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB MpPOCTBIX BELIECTB, BOAOPOJHBIX COEIWHEHMM, BBICIIMX OKCHUAOB H
TUAPOKCHJIOB

HpaKTI/I‘ICCKI/Ie 3aHATHUC

19. Ipaktuueckoe 3ansarue Ne 8. Kopposus metaios 2
JlaGopaTopHblie 3aHITHS 5
20. JIabopatopnas pabora Ne 3. 3yueHrne XuMHUYECKUX CBONCTB COJICH

Pa3nen 4. CTpoeHue U cBOlicTBa OPraHNYeCcKHX BelllecTB 26

Tema 4.1. Copepxanue yueOHOro MaTepuana 4

OcCHOBHBIE OHATHS Teopernueckoe oOydeHue

OpPraHUYECKOW XMMHUHU U 21. TlosBieHWe W pa3BUTHE OPraHMYECKOM XWUMHHM Kak Hayku. [Ipeamer

TEOPUS CTPOCHUSA OpPraHMYeCKOM XUMHUU. MECTO M 3HAUYEHHE OPraHWYEeCKON XUMHH B CHUCTEME

OpraHNYEeCKUX €CTECTBEHHBIX HayK. XMMUYECKOE CTPOCHHE KAK MOPSAOK COSAMHEHUSI aTOMOB B

COETMHEHHI MOJIEKYJIE COIVIACHO HX BaJEHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPHUH
XUMHUYECKOTO CTPOEHHUsI OpraHuueckux coenuHeHuit A.M. bytieposa. 2 OK 01
VYriepoaHslil CKeIET OpraHuYecKO MOJIEKYJIbl. 3aBUCUMOCTh CBOWCTB BELIECTB OK 02
OT XHUMHUYECKOTO CTpOeHHs Mojekyn. M3omepus u uszomepsl. [lonsitue o OK 04
dbyHKIMOHATRHOM rpymme. Pagukan. [IpuHIMne! Kraccupukamuy OpraHndeCcKuX OK 07
coemMHeHUH. MeXIyHapoaHass HOMEHKIATypa W TPHUHIUIIBI HOMEHKJIATYPHI
OPraHUYEeCKUX COCTMHEHUM.
[IpakTrueckue 3aHsITHSA 5
22. Tlpaktuueckoe 3anstre Ne 11. [TocTpoeHre MOIEKYT OPraHUYECKUX BEIIECTB

Tema 4.2. Coneprxanue yueOHOro MaTepuaa 8

YTrneBo1opoasl U UX Teopetnueckoe o0yueHue 4

IIPUPOAHBIC HCTOYHHUKU

23. OU3MKO-XUMUYECKHE CBOMCTBA MPEACIbHBIX YIIIEBOJOPOAOB - AJIKAHOB M
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[IUKIIOATKAHOB (OCOOCHHOCTH KJIACCU(PUKAIIMYA U HOMEHKIIATYyphl BHYTPH KJIAcca,
TOMOJIOTHYECKUH pAa U obmas ¢opmyna; u3oMepus; (pU3MUEcKue CBONCTBA,
XMMHYECKHE CBOMCTBA; CIOCOOBI MOJy4deHUs). ['OopeHne MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHHMKOB TEIUIa B MPOMBIIUICHHOCTH u ObITy. CBoiicTBa
NPUPOIHBIX YIIIEBOIOPOJIOB, HAXOXK/ICHHE B TIPUPOJIC U PUMECHEHUE aJIKAHOB;
24. OU3NKO-XUMHUYECKUE CBONCTBA HEIPEICIIbHBIX YIIIEBOJIOPOJIOB - aJKEHOB,
QIKMHOB, AalIKaJMCHOB M apOMaTHUYECKUX (OCOOCHHOCTH KiacCUPUKAIMH U
HOMCHKJIATYpbl BHYTPH KJIacca; TOMOJIOTMYECKUU psx u obmas (opmyna;
u3oMepusi; GU3NUSCKHE CBOMCTBA; XMMUYECKUE CBOMCTBA; CIIOCOOBI OTYUCHHS).
[opeHue ameTwiieHa KaK HMCTOYHUK BBICOKOTEMIICPATYPHOIO IUIAMEHU ISt
CBAapKH M PE3KH METAILJIOB.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

25. Ilpaktuueckas pabora Ne 12. OmpeneneHue HalauuMsl HeMpeaeabHbBIX
YIJIEBOJOPOAOB B OCH3UHE U KEPOCUHE

JlaGopaTopHble 3aHITHS

26. Jlaboparopnass pabora Ne 4. VccrnegoBaHWe XHMHYECKUX CBOWCTB
MpEACIIbHBIX N HCIPCACIBbHBIX YIJIE€BOOOPOI0B

Tema 4.3.
Kucnoponcoaepxaniue
OpraHUYEeCcKUe
COEIUHEHHUS

Copepxanue yaeOHOTO MaTepuana

TeOpeTI/I‘{eCKOC o6yquI/Ie

27. OU3UKO-XUMHUYECKHE CBOWCTBA CITUPTOB, (PEHOJIOM, aTbACTHIOB U KETOHOB
(ocobenHocTn  KimaccuuKanMM W HOMEHKJIATYpPHl  BHYTPH  KJIacca;
FOMOJIOTHUECKUN psf U oOmias dopMmyina; usoMmepusi; (GuU3MUEeCKHe CBOWCTBA;
XUMHYECKHE CBOIMCTBA; CIIOCOOBI MOTYYESHHUS).

28. DUBHKO-XMMHUYECKHE CBOMCTBAa KapOOHOBBIX KHUCIOT, 3()UPOB, KUPOB U
yIJ1eBOAOB (0COOEHHOCTH KiacCU(UKAMM UM HOMEHKJIATYyphl BHYTPU Kilacca;
TOMOJIOTHUECKUH pAa U obmas ¢opmyna; u3oMepus; (QpU3HMUEcKue CBONCTBA;
XMMHUYECKHE CBOWCTBA; cmocoObl moiydeHus). [IpakTuueckoe NpUMEHEHUE
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STWIICHTIIMKONS,  rmnepuHa,  Qenona.  [IpumeHenwe  dopmanbaeruia,
aleTabeTUa, YKCYCHOW KHCIOThL. MpbIIa Kak COJM BBICIIMX KapOOHOBBIX
KUCJIO0T. Morouue CBOKWCTBA MbLIA.

HpaKTI/I‘ICCKI/Ie 3aHATHUA

29. Ilpaktmueckass pabora Ne 13. Pemenue 3amaHuii Ha COCTaBJICHHE
XUMUYECKUX PpEaKIUl ¢ Y4YaCTHEM KHUCIOPOAOCOACPKAUIUX OPraHUuYECKUX
COCIMHEHUH, XapaKTepU3YIOINX UX CBOWCTBA

JlaGopaTopHblie 3aHITHS

30. JlabopartopHasi pabora Ne 5. M3ydeHue CBOHCTB KHCIOPOIOCOJEPKAIIIX
OpPraHMYECKUX COCAMHEHUH Ha OCHOBE XMMUYECKOTO KCIIEPUMEHTA

Tema 4.4.
A3zoTconepikaniye
OpraHUYECKHE
coenuHenus. [lomumepsr

Copepxanue yueOHOro MaTepuana

Teoperuueckoe oOydeHue

31. ®u3HKO-XUMHUYECKHE CBOWCTBA A30TOCOACPIKANINX COCTUHEHUH (aMHUHBI H
AMHHOKHCIIOTHI, 0€JIKH) (0COOCHHOCTH KiTacCH(DUKAIIMKA M HOMEHKIJIATYPhI BHYTPH
KJlacca; TOMOJIOTMUECKMH psia U obmas dopmyna; uzoMepus; (u3ndecKue
CBOICTBA; XMMHUYECKHE CBOIMCTBA; CIOCOOBI MOTYy4eHHs). BhICOKOMONIEKYIISIpHBIC
COEJMHEHUs (CHHTeTHYeCKHe U OMOJIOTHYeCKU-aKTUBHBIE). MOHOMEp, MOJIMMED,
CTpYKTypHO€ 3BeHO. [lonmMepu3zanus 3THUIeHa KaK OCHOBHOE HalpaBIEHUE €0
UCIIONB30BaHusA. ['eHeTnueckas CBA3b MEXKAY KJIacCaMH  OpPraHMYECKHUX
COETUHEHUN.

[IpakTnueckue 3aHATHS

32. Ipaktrueckas padbora Ne 14. Pacrio3HaBaHMe TIIaCTMAcC W BOJIOKOH

33. Ilpaktmueckass pabora Ne 15. Pemenue 3amau Ha wuJIEeHTH(UKALNIO
OpPraHUYECKUX COeIMHEHUN

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COoAepKaHUe TPUKJIATHOTO MOLYJIs)

Pa3nen 5. Xumusi B ObITY ¥ IPOU3BOJACTBEHHOI 1eATEILHOCTH YeJI0BEKa

[ep}

Tema 5.1.

CopneprkaHue yueOHOTO MaTepualia

OK 01
OK 02
OK 04
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Xumusi B ObITY
IIPOU3BOJCTBEHHON
JEATEIbHOCTH YEI0BeKa

n

Teoperuueckoe oOydeHue

34. XumuyecKkHe TMpouecchl B OBITY M TNPOU3BOACTBEHHOW JESATEIHHOCTH.
be3omacHOCTs M OXpaHa Tpylda B XHMHUYECKHUX IIPOLECCAX. OKOJIOTHMYECKUE
aCIEKThI UCIIOJIb30BAHUS XUMUYECKHUX BEILECTB.

HpaKTI/I‘ICCKI/Ie 3aHATHA

35. Ilpaktuyeckas pabora Ne 9. OpraHmueckue BeIIeCTBA KaK OCHOBA
MaTCpHraJIOB, UCIIOJIL3YCMbBIX B BOCCTAHOBJICHHUH I10YB.

36. IIpaktuuaeckas padora Ne 10. 3ammra KelicoOB — MPEACTABICHHUE MTPE3CHTAIN
Ha aHanu3 nHPOpMAIMK 00 OPraHMYECKUX BEIIECTBAX.

OK 07

Bcero:

72
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3. YCJIOBUS PEAJIN3AIIMU YYEBHOM TUCIHUILIMHBI

3.1 Insa peanu3anum nporpaMmbl JHCHHUILIMHBI JT0/LKHbI ObITh MPeayCMOTPEHBI
cjieayouue crnenuaJbHbie MOMeIeHHS

Jlaboparopust «XuMus» OCHAaIleHa B COOTBETCTBUHU ¢ M. 6.1.2.3 oOpaszoBarenpHOU
nporpaMmel 1o cneuraabHocTu 09.02.07 HudopmanmoHHBIE CHCTEMBI ¥ HPOTPAMMHPOBAHHE!
nmaboparopusi XmMmuu: pabodee MeCTO TIpemojaBarens; pabodme MecTa  OOyJalomIuXCs;
MYJBTUMEINHHBIA KOMIUIEKC (KOMIBIOTED C JTUIIEH3MOHHBIM MTPOrpaMMHBIM 00ecTiedeHHEM, TIPOEKTOP,
WHTEpAaKTUBHAs JOCKa, TEIeBU30p); JabopaTOpHBIE KOMIUIEKCH il y4eOHOM NpaKTHYECKOW u
MPOEKTHOM NeSATEIBHOCTH MO XMMHUH (BKIIOYatolue B ceds gaboparopHoe o0opyaoBaHHe, TPUOOPHI,

IUQPOBYIO Ta0OpaTOPHIO U HU(PPOBBIE MUKPOCKOTIBI), BHITSDKHON IIKag), PEaKkTUBHI.

3.2 UudopMmanuonHoe odecrieyeHne peaju3alui MPorpaMmmbl

Jlist peannzanuu nporpaMmbl OnOIMOTeYHBIH (OHA 00pa30BaTENLHON OPTaHU3AIIH
UMEET NIeUaTHBIC W/WIIH AJIEKTPOHHBIE 00pa3oBaTeIbHbIE U HHPOPMALMOHHBIE PECYPCHI IS
HCTIONIb30BAaHUS B 00pa30BaTEIbHOM IIPOIIECCE.
3.2.1. OcCHOBHBIE HCTOYHUKH:
1. T'abpuensn, O. C. Xumus : 10-ii kmacc : 06a3oBblii ypoBeHb : yuebHuk / O. C.

I'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — 7-¢ u3m., crep. — MockBa :
[IpocBemenune, 2025. — 128 c¢. — ISBN 978-5-09-120190-1. — Tekcr :
MEeKTPOHHBIN //  JlaHb  :  3nekTpoHHO-OMOMmoreuHas  cucrema. —  URL:

https://e.lanbook.com/book/473033 — Peskum gocTyma: Uit aBTOPH3. MMOJIb30BATEICH.

2. Taopuenstn, O. C. Xumust : 11-if xmacc : 6a3oBelii ypoenb : yueOHuk / O. C.
I'abpuensu, U. I'. Ocrpoymos, C. A. CnagkoB. — 7-e u3n., crep. — Mocksa :
[MpocBemenune, 2025. — 127 c¢. — ISBN 978-5-09-120191-8. — Tekcr :
NIeKTpOHHBIN //  JlaHp @  2JeKTpoHHO-OmOmMorewHas  cuctrema. —  URL:
https://e.lanbook.com/book/497801 — Pesxxum gocTyma: st aBTOPHU3. TIOJIb30BATEINEH.

3. Pymsurtuc, I'. E. Xumus : 06azoBeiii ypoBeHb : yueOHuk / I'. E. Pymsutuc, @. T.
denbamaH. — 2-e u3f., crep. — Mocksa : Ilpocsemenue, 2025. — 336 c. — ISBN
978-5-09-121347-8. — TexkcT : ameKTpoHHBIH // JlaHb : 3IEeKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/473036  — Pexum noctyma: uist
aBTOPH3. NIOJI30BATEIIEH.

4. FEropos, B. B. OOmas xumus : Yuebnuk mis CIIO / B. B. EropoB. — CaHkr-
[TerepOypr : Jlawp, 2022. — 192 c¢. — ISBN 978-5-8114-8881-0. — Texkcrt :
NIeKTpOHHBIN //  JlaHp @  2JeKTpoHHO-OmOmuoreunas  cuctema. —  URL:
https://e.lanbook.com/book/183248

5. Eropos, B. B. O6mas xumus / B. B. EropoB. — 2-e u3zn., ctep. — Cankr-IletepOypr:
Jlanp, 2023. — 192 c¢. — ISBN 978-5-507-47006-8. — TekcT : anexTpoHHsIii // JIaHb :
aneKTpoHHO-O0nbmoreynas cucrema. — URL: https://e.lanbook.com/book/322550
3.2.2. JlonoJIHUTEIbHbIE HCTOYHUKHU:

1. AnekcanapoBa, O. A. Heopranuueckas xumus. TeopeTnueckue OCHOBBI U
nabopaTopHblii npaktukyMm: Yuebnuk miast CIIO / O. A. AnekcannpoBa. — 2-e H31.,
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https://e.lanbook.com/book/473033
https://e.lanbook.com/book/497801
https://e.lanbook.com/book/473036

crep. — Cankt-IlerepOypr: Jlans, 2021. — 396 c. — ISBN 978-5-8114-8214-6. —
Texcr : oanextpoHHbl / Jlanb: snekTpoHHO-OMONMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/173131

2. Papenxwmii, A. M. Xumusi : 0a30BbIi YPOBEHb : TPCHHPOBOYHBIC M IPOBEPOUYHBIC

paboThel : ydyeOHOe mocobue / A. M. Pameukuii. — 2-¢ usm., crep. — Mocksa :
[Ipoceemenne, 2025. — 79 c¢. — ISBN 978-5-09-121348-5. — Teker :
9JEKTpOHHBIN //  JlaHb  :  BNeKTpoHHO-OMOMMoTeunas  cucrema. —  URL:

https://e.lanbook.com/book/473054 — Pexxum gocTyna: Jyist aBTOPH3. MOJIb30BATEIICH.

3. Kamycruna, A. A. O6mias u Heopranuueckas xumus. [Ipaktukym / A. A. Kamycruna,
W. T'. Xanpuenko, B. B. Jlubanos. — 3-e u3zn., crep. — Cankt-IletepOypr : Jlans,
2023. — 152 c¢. — ISBN 978-5-507-45513-3. — Tekcr : anekTpoHHbIH // JlaHb :
aNeKTPOHHO-OnbOIMoTeynas cucrema. — URL: https://e.lanbook.com/book/271277
3.2.3. UuTepHeT-pecypchl

1. Xumus. OOpa3oBaTelbHbIN CalT JJIs IMIKOJLHUKOB — WWW.hemi.wallst.ru
2. O6pa3oBaTeabHbIN CAaNT IS MKOJILHIUKOB — WWW.alhimikov.net
3. DnekTpoHHas OMOIUOTEKA 0 XUMUK — WWW.Chem.msu.su

4. NnrepHeT-u3nanue s yuutenei «EctecTBeHHbIC HAyKU» — WWW.enauki.ru

5. Meronudeckas razera "[lepBoe cenTsiops" — www.1lseptember.ru

6. Kypuan «Xumus B mkosie» — Www.hvsh.ru

7. Kypuan «XuMus ¥ )KU3Hb» — WWW.hij.ru

8.  DnekTpoHHBIH  KypHan  «XHMUKH W XHUMUS» —  WWWw.chemistry-
chemists.com/index.html

9. ®okchopa. Yuedbnuk o xumun — https://foxford.ru/wiki/himiya
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMUSI
JUCHUIINHBI

KoHTposib M oOleHKa pe3ylbTaToOB OCBOCHHUS 00111e00pa30BaTeIbHON AUCIUITIUHBI

pacKpbIBalOTCA 4Yepe3 JUCHUIUIMHApPHBbIE pPEe3yJbTaThl, HampaBiIeHHbIE Ha (OpPMUPOBAHUE

06H_II/IX n HpO(i)eCCI/IOHaJ'II)HBIX KOMIICTCHITUH 110 pasaciaM U TEMaM COOCpKaHUA yqe6Horo

MmarepHaa.
Oomas/npodeccnonanbHas Pa3znen/Tema Metoab! u (popmbl
KOMIIeTeHIUsl KOHTPOJIS
OK 01. Beibupats criocoOb1 Pocu. 1, Tema 1.1-1.2, DKcnepTHas OICHKa
peleHus 3ana4 P ocn. 2, Tema 2.1-2.2, pEe3yAbTATOB AEATEIBHOCTH
npodeccHoHaTbHOM Pocn. 3, Tema 3.1-3.2, 00y4aroIerocs ¥ MOHUMAHHUS
NesITeIbHOCTH IPUMEHUTEIBHO Pocn. 4, Tema 4.1-4.4, CHelHanbHON TEPMUHOIOTHH
K Pa3JINYHBIM KOHTEKCTaM P noc. 5, Tema 5.1 B IIPOIIECCE OCBOCHUS
IPOTPaMMBbI TUCIHILIMHEI B
(hopme BBIOTHEHUS
TCCTOBBIX 3aJIaHUM,
KOHTPOJIbHBIX PaboOT 1O
BapHUaHTaM, 3alHUThI
IPAKTUYECKHUX U
71a00paTOPHBIX PadoOT.
JuddepenurpoBaHHbIi
3ayer.
OK 02. Ucnone3oBars Pocu. 1, Tema 1.1-1.2, DKcrepTHas OIICHKa
COBPEMEHHBIE CPENICTBA Pocu. 2, Tema 2.1-2.2, pe3yJIbTaTOB JAEATEILHOCTH
MIOUCKA, aHAIHU3a U Pocu. 3, Tema 3.1-3.2, 00y4aromerocs ¥ MIOHUMAHHMs
MHTepHpeTanuy HHPOopMaIuy, Pocu. 4, Tema 4.1-4.4, CHelHaIbHON TEPMUHOIOTHH
1 UH(OpPMaIIMOHHBIE P oc. 5, Tema 5.1 B IIpOIIEcCe OCBOCHUS
TEXHOJIOTUH ISl BHITIOJTHEHUS IpOrpaMMbl TUCLUILIMHBI B
3aJ1a4 npodeccuoHanbHON (dbopMe BBITIOITHEHUS
JeSTeTbHOCTH TECTOBBIX 33/IaHUH,
KOHTPOJIbHBIX paboT 1Mo
BapHUaHTaM, 3aIIUThI
MPAKTUYECKHUX U
1a00paTOpHBIX PadoOT.
JuddepeHumrpoBanHbIN
3ayer.
OK 04. DddexTruBHO P ocu. 1, Tema 1.1-1.2, DKcIepTHas OIICHKa
B3aUMOJICVICTBOBATh U Pocu. 2, Tema 2.1-2.2, pe3yIBTaTOB AEATEIBHOCTH
paboTaTh B KOJUIEKTUBE U Poch. 3, Tema 3.1-3.2, 00y4aronerocs ¥ IOHUMaHMs
P ocu. 4, Tema 4.1-4.4,
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KOMaHIae

P noc. 5, Tema 5.1

CTeUUATbHON TEPMUHOJIOTHH
B TIPOLIECCE OCBOCHHUS
pOrpaMMbl TUCHUILIAHBI B
(bopmMe BBITIOTHEHHSI
TECTOBBIX 3a/IaHHI,
KOHTPOJIbHBIX Pa0OT 110
BapUaHTaM, 3aIlUThI
NPaKTUYECKUX U
nabopaTopHBIX padoT.
JuddepeHurpoBanHbIN
3a4er.

OK 07. CoxmelicTBOBaTHL
COXPaHEHMIO OKPYKarolIeH
cpenbl, pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
M3MEHEHHUHU KJIMMaTa,
MIPUHITUITBI OEPEKITNBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEICTBOBATh B UPE3BbIYANHHBIX
CUTYyaLUsAX

Pocu. 1, Tema 1.1-1.2,
Pocu. 2, Tema 2.1-2.2,
P ocu. 3, Tema 3.1-3.2,
P ocH. 4, Tema 4.1-4.4,

P noc. 5, Tema 5.1

DKcrepTHas OleHKa
PE3yNbTAaTOB JIEATEIBHOCTH
oOy4aroiierocs ¥ TOHUMaHUs
CIIEUAJILHON TEPMHUHOJIOTUN
B IIPOIIECCE OCBOCHUS
MPOrPaMMBbI TUCITUTUTHHEI B
(hopme BBIMOTHEHUS
TCCTOBBIX 3aJIaHUM,
KOHTPOJIbHBIX paboT Mo
BapHaHTaM, 3alUThI
MPAKTUYECKUX U
J1a00paTOPHBIX padoT.
JuddepeHumpoBanHbIN
3ayer.
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