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Tomuanosa H.H.

PaGouas mporpamma o0mIe00pa3oBaTebHON  Y4eOHON  JTHUCHMILUIMHBI
OY .10 Xumus npenHa3HaueHa i peain3allid OCHOBHOM MpodeccruoHaIbHOM
oOpazoBarensHOil nporpammbl CIIO Ha 0a3e OCHOBHOTO OO0IIEro 0Opa3zoBaHUs C
OJIHOBPEMEHHBIM MOJYyYEHUEM CPEIHETO 00IIero 0opa3oBaHusl.

[Tporpamma pa3paboTaHa B COOTBETCTBUH C:

- ®I'OC cpeanero obmero obpazoBanus (Ilpukaz Munobpuayku PD ot
12.05.2012 Ne413 (pen. ot 27.12.2023 Ne1028);

- @enepanpbHOit  00Opa3oBaTEIBLHONM MOpPOrpaMMbl  CPEIHETO  OOIEero
oOpazoBanus (Ilpukaz Munnpocsemenuss Poccum ot 18.05.2023 Ne 371
(3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne 74228);

- @denepanbHON paboueld MporpaMMmoil CpeaHero oliiero oopa3oBaHus MO
OUCHHIUIMHE «XuMHs», pekoMeHnoBaHHoM @POI'GHY «MuctutyT CcTparernn
pa3BuTHs oOpa3zoBaHus», 2023r.

Pabouas mporpamma pa3zpaboraHa ¢ yueToMm:

- denepanbHOro rocyAapCTBEHHOTO 00Pa30BaTENbHOIO CTaHIapTa CPEIHETO
poheCCHOHAIBHOTO o00pa3oBaHUs o CIIECIIMATIBLHOCTH 08.02.15
NupopMalilnoHHOE MOAETUPOBAHHUE B CTPOUTENILCTBE, YTBEPKICHHOW MPUKAa30M
munuctepctBoM [Ipocsemennss PO ot 13.07.2023 Ne 531;

- [IpumepHoit mporpammbl 001Ie00pa30BaTENBHON YUEOHON JMCIUILIMHBI
«Xumus» aas npodeccHoHaNbHBIX 00pa3oBaTenbHbIX opranuzauuid (PI'bOY
JI10 UPTIO) (IIpotokon Ne 14 ot 30.11.2022).

Opranuzanus-paspadoTUMK: TOCYIapCTBEHHOE OIOJKETHOE MPO(ecCHOHAIBHOE
oOpazoBaTenbHOe yupexaeHue PoctoBckoit o6macT «BoOJATOOHCKUN TEXHUKYM
MeTamooopadoTku U MamuHocTpoeHus» (I'BITIOY PO «k BTMMy).

CocraBuresn:
JlememieB FO.A., npenogaBarenb
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1. MACIIOPT PABOYEM ITPOIr'PAMMBbBI OBIIIEOBPA3OBATEJIbHOM
AN CHUIIJIMHBI « XUMUSA»

1.1. O6s1acTh NpUMEHEHHS POTPAMMBbI

PaGouas mporpamma oOmieoOpa3zoBarenbHOM —aucnuIuinHbl: XMW
SBJIIETCSI YaCThIO NMPUMEPHON OCHOBHOU mMpodeccruoHanbHOM 00pa3oBaTebHON
nporpaMmmbl B cooTBerctBUM ¢ PI'OC CIIO mo cnenuansHoctn 08.02.15
Nudopmarnmonnoe MOJEIUPOBAHUE B CTPOUTEIILCTBE. [Iporpamma
o01reo0Opa3oBaTeNbHON  TUCHUIUIMHBI ~ MOXKET  OBITh  WCIOJb30BaHA  JJIA
npenojgaBanuss  ¢u3MKK B oOpasoBarenbHbIX — opranmzamusix — CIIO
(TeXHOJIOTUYECKHUIA ).

1.2. MecTo AMCUMIIMHBI B CTPYKTYPe OCHOBHOM npodeccuoHATbHOMT
o0pa3oBaTeIbHOW POrpaMMBbl.

XUMHSI OTHOCUTCS K y4€OHBIM MpeIMeTaM €CTECTBEHHO-HAYYHOIO UKIIA.
CrpykTypa u conepxxkanue obmeodpazoBatenbHoro mukia OII CIIO na 0Oaze
OCHOBHOTr0 o0uiero ob6pazoBanusi ¢ noiydenuemM COO c¢ yderom TpeOOBaHHMIA
dI'OC CIIO.

YyebHasg auCHUIUIMHA OTHOCUTCA K mpenmeTHor obmactu GI'OC COO
(CITO): «EcTtecTBeHHBIE HAYKIY.

YpoBeHb 0CBOCHHS Y4eOHOH AuCHUILIMHBI B cooTBeTcTBHH ¢ DI'OC COO (CIIO):
0a30BBIil.

Peanuzammss  comepkaHusi ~ ydueOHOM — AWCIMIUIMHBI  TPEANOJaraet
coONIOICHHEe TPUHLMIIA CTPOTOM TNPEEeMCTBEHHOCTH IO OTHONICHHUIO K
COJICP)KAaHUIO Kypca XHUMHU Ha CTYNEHH OCHOBHOTO (CpeaHero) ooOimero
oOpa3oBaHus.

B TO0 ke Bpems yueOHas IUCHUIUIMHA «XUMUS» I NPodhecCHOHATBHBIX
o0pa3oBaTeNbHBIX OPraHu3alui 00Ja/1aeT CaMOCTOSITEIbHOCTBIO U LIEJIBbHOCTBIO.
PaGouast mporpamma y4eOHOW AMCIMIUIMHBI «XUMHS» UMEET MEXIPEIMETHYIO
CBS3b C 00I1e00pa3oBaTEIbHBIMU yUY€OHBIMU JIUCHUIUIMHAMU: MaTeMaTHKa,
busuka, Ouonorusi, u MNPOPECCHOHAIBHBIMU JUCIUIUIMHAMHA: HWHPOPMATHKA,
MaTepHuaoBe/IeHNe, CTaHapTU3AIIHS.

N3yuenne y4eOHOU AUCIUIUIMHBI « XUMHSD 3aBEPINACTCS MPOMEKYTOUHOM
aTTectaniel B ¢gopme audQepeHIMpoBaHHOTO 3a4éTa B paMKaxX OCBOCHHUS
[MITICC3 na 6a3e 0CHOBHOTO 00IIIET0 0Opa30BaAHUS.

1.3. Heau u 3a7a4u AUCHUIUVIMHBI — TPe0OBaHHUSA K Ppe3ybTATAM OCBOEHMS
TUCUMILTAHBI:

DopMUPOBAHUE Y CTYJEHTOB MPEACTABICHUS O XUMUYECKON COCTABIISIOIIEH
€CTEeCTBEHHO-HAYYHOW KApTUHBI MHpa KaK OCHOBBI TMPUHATHS PEIICHUN B
JKU3HEHHBIX U TPOU3BOJICTBEHHBIX CHUTYyallUsIX, OTBETCTBEHHOTO TOBEJCHUS B
IIPUPOJHOM CpeJie.



3agauu AMCUMIIMHBI:

1) chopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUSI XMMHUYECKUX
IIPOLIECCOB U SBJICHUHN B OKpYXalOLIeH cpesie, IEeI0CTHOM HayuYHO! KapTUHbI MUpa,
B3aMMOCBS3HM U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS COCTABIIATH (POPMYJIbI HEOPTaHUUECKUX U OPTaHUYECKUX
BEUIECTB, YPABHEHMsSI XHUMUYECKUX  peakuuid, OOBSICHATP HMX  CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMUUECKUX IKCIIEPUMEHTOB;

3) cdopmupoBaTP HaBBIKM MPOBEACHHUA MPOCTEMIINX XUMHUYECKUX
DKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOACHUEM IpaBUi 0OE€30IacHOro
oOpallleHus C BEeIIeCTBaMU U JIaOOpaTOPHBIM 000pYI0BaHUEM;

4) pa3BUTh YMEHHS UCIIOJIB30BATh HH()OPMALIUIO XUMUUECKOTO XapaKTepa 13
pa3IMYHBIX UCTOYHUKOB,;

5) chopmupoBaTh yMEHHSI IPOTHO3UPOBATH  MOCJIEACTBUS  CBOEH
JESTEIbHOCTH U XMMHYECKUX TPUPOIHBIX, OBITOBBIX M TMPOU3BOJICTBEHHBIX
IPOLIECCOB;

6) chopMupoBaTh NOHUMAHNE 3HAYUMOCTH JOCTHXKEHUN XUMUUYECKON HayKH
Y TEXHOJIOTUH JJISl Pa3BUTHUS COLMAIBHON U MPOU3BOJICTBEHHOM cep.

OcBoeHue coaepkaHusi 001e00pPa30BaTeJbHON JUCHMIUIMHBI o0ecrneuynBaeT
AOCTHKEHHE CTYAeHTAMHU CJIeAYIONUX Pe3yJbTATOB:

Oo0mmue Ilnannpyemsble pe3yibTarhbl
KOMIIETEHIIHH Oobouwue Jucyunaunapuvie

OK 01. BeiOupars B gactu Tpy10BOTO BOCIIUTAHUS: - |- BIaJAE€Th CHCTEMOU

CIOCOOBI PeIeHus 3a1a4 | TOTOBHOCTh K TPY/y, OCO3HaHHE XMMHUYECKHUX 3HAHUH, KOTopas

npodeccuoHanbHOM LIEHHOCTU MacTepCTBa, TPy 10JII001E; | BKIIOYAET; OCHOBOIIOJIAratoIine

JESTEIBHOCTH - TOTOBHOCTb K aKTUBHOM HOHATHUS (XMMHUYECKHH 3JIEMEHT, aToM,

MPUMEHHUTEIBHO K JeSITEIbHOCTH TEXHOJIOTUYECKON U | 3JIEKTPOHHAs 000J104YKa aToma, S-, p-,

Pa3IMYHBIM KOHTEKCTaM | COLIMAJIbHOM HAIpaBICHHOCTH, d-271eKTpOHHBIC OPOUTAIN aTOMOB,
CIIOCOOHOCTh MHUIIMMPOBATD, MOH, MOJIEKYJIa, BaJIEHTHOCTb,
IUTAHUPOBATh U CAMOCTOSITEIIBHO ANIEKTPOOTPULIATEIBHOCTD, CTEIECHb
BBITNOJIHATH TAKYIO JESATEIbHOCTD; - | OKUCIIEHUS, XUMUYECKasl CBSI3b, MOJIb,
UHTEpEC K pa3InYHbIM chepam MOJISIpHAsi Macca, MOJIIPHBIN 00beM,
npodeccuoHanbHOM YTJIEPOJIHBIN CKEJTIET,
JesATeNbHOCTH, OBlIaZicHHE -(pyHKIIMOHANBHAS TPYIINa, PaIuKal,
YHHUBEpPCAIbHBIMU y4E€OHBIMU MU30MEPHUSL, U30MEPBI, TOMOJIOTMUYECKHUM
MIO3HABATEJILHBIMU JIEHCTBUSAMMU: P, TOMOJIOTH, YTJIEBOJOPO/IbI,

a) 0a30BbIe TOTUYECKHUE IEHCTBUS: | KUCIOPOJI- U a30TCOIePIKaIIHe
-CaMOCTOSITETFHO (POPMYITUPOBATH U | COSTMHEHHUSI, ONOJIOTHIECKH aKTHBHBIC

aKTyaJIu3UpPOBATh MPOOIEMY, BeliecTBa (yriaeBoIbl, JKUPBI, OCITKN),
paccMaTpuBaTh €€ BCECTOPOHHE; MOHOMED, MOJIUMEP, CTPYKTYPHOE
-yCTaHaBJIMBATh CYIIECTBEHHBIH 3BEHO, BEICOKOMOJIEKYIISIPHBIC
MIPU3HAK WIA OCHOBAHUS JIIS COCIMHEHUS, KPUCTATHIeCKast
CpaBHEHHSI, KIacCUPUKALUU U pelieTka, THIbl XUMHUECKUX PeaKini
00001IeHN S, (OKHCTUTENIBHO-BOCCTAHOBUTEIIHHBIC,
-OMPEeNIeISITh [IeTU IeATeIHbHOCTH, 9K30-U DHOTEPMUUECKHE, PEAKITII
3aJ]aBaTh MapaMeTPhl ¥ KPUTEPHH UX | HOHHOTO OOMEHa), pacTBOD,
JIOCTHIKEHMS; AJICKTPOJIUTHI, HEAJICKTPOIUTHI,




-BBISIBJIATh 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B paCCMaTPUBAEMBbIX
SIBJICHUSX

- BHOCUTb KOPPEKTHBBI B
JIeSTECIIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB IIEJISM,
OIICHUBATh PUCKHU IMOCJIEICTBHUI
JIeSITEIILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIUICHHUE
IIPHU PEIICHUH KU3HEHHBIX TTPOOIEM
0) 6a30BBIC UCCIICIOBATEIILCKIE
IIEUCTBU:

- BJIaJICTh HaBbIKAMH y4eOHO-
HCCJIEI0BATENBCKON U IIPOEKTHON
JIeSITEILHOCTH, HaBBIKAMU
paspenieHus mpo0eM; BhISBIATH
MIPUYMHHO-CJICJICTBEHHBIE CBSI3U U
aKTyaJIu3UpOBaTh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ peUIeHUs, HaXOIUTh
apryMEHTHI 7151 J0OKa3aTeNbCTBA
CBOMX YTBEpXICHUH, 3a1aBaTh
napameTpbl U KpUTEPUH PEIICHNUS;

- aHAJIM3UPOBATH MOJTYUYCHHBIC B
XO0JI€ pEelIeHUs 3a/1a4M pe3yJIbTaThl,
KPUTUYECKH OIEHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCIIOBUSIX;

- YMETb MIEPEHOCUTh 3HAHUS B
MO3HABATENIbHYIO U MPAKTHYECKYIO
00J1aCTH )KU3HEACATEILHOCTH,

- YM€Tb UHTETPUPOBATH 3HAHUS U3
pa3HbIX IPEeIMETHBIX 00IacTel;

- BBIIBUTATh HOBEIC HCH,
npeiaraTh OpUrHHAIBHBIC TTOIXOIbI
U PEILCHHUS;

- CIIOCOOHOCTH UX HCIIOIL30BAaHHUS B
MMO3HABATEILHON U COIMAIbHOM
MpaKTHKE.

AIIEKTPOJINTUYECKAs TUCCOLMALINS,
OKHUCJIUTEIb, BOCCTAHOBUTEb,
CKOpPOCTb XUMHUYECKOU PEaKLIUH,
XMMHUYECKOE paBHOBECHUE), TEOPUU U
3aKOHBI (T€OpUsl XMMUUECKOTO
CTPOEHUS OPraHUYECKUX BEILECTB
A.M. byrneposa, Teopus
IIEKTPOJINTUYECKON JUCCOLUALNH,
nepuoanyeckuii 3akox J1.1.
MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3BIK XUMHUH,
(aKTOJIOrMUECKUE CBEJCHUS O
CBOMCTBAX, COCTABE, IIOJyYECHUHN U
0e301acHOM HCI0JIb30BaHUU
BaXHEHIINX HEOPraHUYECKUX U
OpPraHWYECKHX BEILIECTB B OBITY U
IIPAKTUYECKON AESITEIbHOCTU
YeJI0BEKa;

- YMETb BBISBIISATH XapaKT€pHbIE
IIPU3HAKU U B3aMOCBS3b U3Y4YCHHBIX
MIOHATUI, IPUMEHSATh
COOTBETCTBYIOIINE NIOHTHS IIPU
ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHMYECKUX U OPraHM4eCKUX
BEUIECTB U UX NPEBPAILECHUMY;
BBISIBJISITH B3aUMOCBSI3b XUMHUECKUX
3HAHUH C TIOHATUSAMU U
MPEJICTaBICHUSIMHA IPYTHX
€CTECTBEHHOHAYYHBIX PEAMETOB;

- YMETh UCTI0JIb30BaTh HAUMEHOBAHUS
XUMHUYECKUX COEIUHEHUN
MEX1yHapOJAHOIO COI03a
TEOPETUYECKON U IPUKIIAJJHON XUMHUU
Y TPUBUAJIbHBIE HA3BaHMS BAKHEHIINX
BEIIECTB (ITHJICH, alleTHJICH,
rmiepuH, GeHom, GopMaabaeru,
YKCYCHasl KMCJIOTA, TJIMLUH, YTapHbIH
ras, yriIeKMcCIbId ra3, aMMHaK,
raiieHasl U3BeCTb, HETalleHas U3BECTbD,
MUTHEBAS COJA U IPYTHX), COCTABIISTh
(bopMyIIbl HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKUX PeaKIuii, 00bSICHATh UX
CMBICT; IOATBEPKIATh XapaKTepHbIE
XMMHUYECKHE CBOMCTBA BELLIECTB
COOTBETCTBYIOIMMHU IKCIIEPUMEHTAMU
Y 3aIIMCSIMU YPaBHEHUI XUMUYECKUX
peaKkumii;

- YMETh YCTaHaBJIUBATh
IIPUHAJICKHOCTD U3YYCHHBIX
HEOPraHMYECKUX U OPraHMYeCKUX




BEUICCTB K ONPENEICHHBIM KJIacCaM H
rpyImaM COeANHEHUH,
XapaKTepU30BaTh UX COCTaB U
BAJKHEUILIE CBOMCTBA; ONIPEACIIATh
BHJbl XMMHYECKHX CBSI3EU
(xoBajsieHTHAas, MOHHAS,
MeTaJuIn4YecKas, BOAOPOIHAs), TUIIbI
KPUCTAJINYECKUX PELIETOK BEILIECTB;
KJ1accu(puIUpoBaTh XMMUYECKHE
peaxkuuu;

- c¢(OopMHUPOBATh NPEICTABICHUS: O
XUMHUYECKON COCTABIIAOLICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUPA,
POJIM XMMHUU B IO3HAHUM SIBJICHUIN
IpUpobl, B hopMupoBaHUU
MBILUIEHUS] U KYJIbTYpPbI JINYHOCTH, €€
(GYHKLIMOHAIBHON TPAMOTHOCTH,
HE0OXO0IMMOM ISl pelIeHUs
IIPAKTUYECKUX 3a71a4 U SKOJOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHON Cpenie;

- YMETb IPOBOJUTH PACYETHI I10
XUMHUYECKUM (hopMmynaMm u
YPaBHEHHSAM XUMHYECKHUX PEAKIMN C
HCIIOJIb30BaHUEM (PU3HUYECKUX
BEJIMYMH, XapaKTEPU3YIOIINX
BEILIECTBA C KOJUYECTBEHHON
CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE 3HAHUS IS
IIPUHSTHS PEIIEHNN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C
BEUIECTBAMM U UX IPUMEHEHHEM

- YMETb IJIAHUPOBATh U BBIIIOJIHATH
XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus1 OpraHMYECKUX
BELIECTB [IPU HArpEBaHUHU, ITOJIyYE€HUE
ATHJIEHA U U3yUYEHHE €r0 CBOICTB,
KaueCTBEHHBIE PEAKIIMH Ha
aJIbJIETUJIbl, Kpaxmall, YKCYCHYIO
KHCIIOTY.

OK 02. Ucnonb3oBath
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaIn3a U
HMHTEPIPETAINH
uHpopmManuu, u
nH(OpMaIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSITEIbHOCTH

B o0nacTu leHHOCTH HAay4YHOTO
MO3HAHUS:

- chopMUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayK{ ¥ OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JINAJIOTe KYIbTYp,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJHUKYIBTYPHOM
MUDE;

- YMETh aHAIM3UPOBATH XUMHUYECKYIO
UHpOpMAIIHIO, TTOTY4aeMyI0 U3
Pa3HBIX HCTOYHHUKOB (CPENICTB
MaccoBOi HH(pOpMaINH, CETh
WuTepHer u apyrue);

- BJIaJIeTh OCHOBHBIMU METO/IaMU
HAYYHOTO TTO3HAHUS BEUIECTB U
XMMUYECKHX SIBICHUH (HaOmroneHue,
U3MEpEHHue, IKCIIEPUMEHT,
MOJICJIUPOBAHUE);




- COBEpILIEHCTBOBAHUE SA3BIKOBON U
YUTATEIIbCKON KYJIBTYPBI KaK
CPEICTBA B3aUMOACUCTBUS MEXKIY
JFOIbMU ¥ TIO3HAHUS MUPA; -
OCO3HaHUE [IEHHOCTU HayYHOU
NeSITeTIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITh IPOEKTHYIO U
UCCIIEIOBATEIbCKYIO A TEIHHOCTD
WHAUBUAYAIILHO U B TPYIIIIE;

- OBnazicHNE YHUBEPCAIbHBIMU
yueOHBIMU MTO3HABATEIBHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIaJICTh HaBbIKAMH MTOTYyICHHUS
uH(pOpMaIIUU U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIIEHO
OCYIIECTBIISITH TIOUCK, aHAIH3,
CHCTEMATH3AIHIO U MHTEPIIPETALIUIO
UHPOPMALIUU PA3TTMYHBIX BUOB U
dbopM npencTaBIeHUS;

- C03/1aBaTh TEKCTHI B PA3INIHBIX
dbopMaTax ¢ yueToM Ha3HAYCHUS
UH(OpPMALINU U LIEJIEBOH ayTUTOPHH,
BbIOMpas ONTUMAIBHYIO (hOpMY
NPECTABICHNS U BU3yaTH3aIUH;
-OLICHUBATh JI0CTOBEPHOCTD,
JETUTUMHOCTb UHPOPMAIINH, e
COOTBETCTBHUE MPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

-MCII0JIb30BaTh CPEJCTBA
MH(OPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B
pelIeHN KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 32144 C
co0utro/IeHreM TpeOOBaHMI
DPrOHOMUKH, TEXHUKH
0e30MMacHOCTH, TUTHUCHEI,
pecypcocOepekeHus, MPaBOBbIX U
TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOW 0€301MaCHOCTH;
-BJIa/IETh HABBIKAMH PacIO3HABAHMS
Y 3alUThl HTHpOpMAIHH,
UH(POPMALIMOHHOM O€30M1aCHOCTH
JTMYHOCTH.

- YMETh NPOBOANUTH PAcUETHI IO
XUMUYECKUM (OopMyIIaM U
YPaBHEHUSM XMMHUYECKUX PEaKIui ¢
UCTIOJIb30BaHUEM (PU3HYECKHIX
BEJINYMH, XapaKTEPU3YIOIINX
BEILECTBA C KOJUYECTBEHHON
CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA; NCIOIb30BaTh
CHCTEMHBIE XUMUYECKUE 3HAHUS 151
NPUHSATHS PEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C
BEILIECTBAMH U MX NPHUMEHEHUEM

OK 03. [TnanupoBats 1
peann30BHIBATH
cOOCTBEHHOE
po¢eCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
MPEIPUHIMATEIBCKYIO
JESTEILHOCTD B

B o0sactu 1yXOBHO-HPABCTBEHHOTO
BOCITUTAHHS:

- chopmMHupOBaHHOCTH
HPaBCTBEHHOT'O CO3HAHHUSI,
THYECKOTO TIOBE/ICHUS;

- CIIOCOOHOCTH OIICHUBATh CUTYAI[HIO
U PUHUMATH OCO3HAHHBIC PEIICHUS,

- BJIaJIETb OCHOBHBIMY METOJaMU
Hay4HOI'O [TO3HAHMS, UCIIOJIb3yEMbIMU
B XMMUU: IIPOBOJUTH NIPSIMBIE U
KOCBEHHBIEC U3MEPEHMS BEINYHH,
BBIOMpAst ONTUMAIIBHBIN CII0CO0
U3MEPEHHMS U UCIIOJIB3Ys U3BECTHBIE
METO/BbI OLICHKH ITOIPEIIHOCTEN
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npo¢eCcCHOHATBHON
cdepe, UCOIb30BaTh
3HaHUS 10 PUHAHCOBOM
rpaMOTHOCTHU B
Pa3IMYHBIX KHU3HCHHBIX
CUTyaluiIXx

OpPUEHTHUPYSICh HA MOPATIBHO-
HPABCTBCHHBIE HOPMBI U IICHHOCTH;
-0CO3HaHMe JTUYHOTO BKJIAJa B
IIOCTPOEHUE YCTOWYUBOIO
Oynyuiero;

- OTBETCTBEHHOE OTHOIIICHUE K
CBOUM POJIUTEIISAM U (WIIH) IPYTUM
YJICHaM CEMbH, CO3/IaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO MPUHSATHUS
LEHHOCTEN CEMEWHOM )KU3HU B
COOTBETCTBUH C TPAJAULIUIMU
HapoaoB Poccuu;

OBnazneHne yHUBEPCAIbHBIMU
PETYISITHBHBIMU JCHCTBHSIMH

a) CaMOOpTaHU3alIHS:

- CaMOCTOSITENIBHO OCYILECTBIATh
MO3HABATENIbHYIO IEITEIbHOCTD,
BEISIBJISITH MPOOJIEMBI, CTABUTH U
dbopMyIupoBaTh COOCTBEHHBIC
3a1a4un B 00pa3oBaTeNbHOMN
JESTSIIbHOCTH U KU3HEHHBIX
CUTYaIUsX;

-CaMOCTOSITEJILHO COCTABIIATH IIAH
pelieHus mpodJIeMbl C yUeTOM
UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
IIPEATIOYTEHUH;

- TaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
c1oco6cTBOBaTh (POPMUPOBAHUIO U
MPOSBICHUIO IIIUPOKON SPYAUILIUU B
pa3HBIX 00JACTSAX 3HAHUM,
MOCTOSTHHO MOBBIIIATH CBOM
00pa3oBaTeNbHbII U KyIbTYPHbIN
YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIONIb30BaTh IPUEMBI peIeKCUu
JUTSL OTICHKHU CUTYAI[|H, BEIOOpA
BEPHOTO PEIICHUS;

-YMETh OIIECHUBATh PUCKH U
CBOEBPEMEHHO MPUHUMATh PEIICHHUS
10 WX CHIDKEHUIO;

B) DMOIIMOHANLHBINA WHTEIJICKT,
Mpeanoararomumi
c(hOpMUPOBAHHOCTH: BHYTPEHHEH
MOTHUBAIINH, BKIFOYAIOIICH
CTpEeMJICHHE K IOCTHKEHUIO 1EH U
yCIIEeXy, ONITHMH3M,
WHUIIUATUBHOCTh, YMEHUE
JIEHCTBOBATH, UCXOS U3 CBOUX
BO3MOXKHOCTEIA;

- SMIIATHH, BKIIOYAIOIICH
CIIOCOOHOCTh TOHUMATh

W3MEPEHUH, TPOBOIUTH HCCIICIOBAHUE
3aBHCHUMOCTEH XUMUYECKIX BEJIMYMH C
UCTIOJIb30BaHUEM IPSIMBIX U3MEPECHUH,
OOBSACHATH TIOTYYCHHBIC PE3YIIbTATHI,
UCTIONB3Ysl XUMUYECKHUE TCOPHUH,
3aKOHBI Y TIOHSATHS, U JeJIaTh BBIBOIBI;
co0Jr01aTh MpaBmiia 0€301aCHOTO
TpyJa Py IPOBEIACHUH UCCIICTIOBAaHUI
B paMKax y4eOHOr0 3KCIIEpHUMEHTA U
y4eOHO-UCCIIeI0BATENbCKOM
JESITETIHHOCTH C MCIIOJIb30BaHHEM
IU(POBBIX U3MEPUTEITBHBIX
YCTPOMCTB M J1a0OPaTOPHOTO
obopynoBanust; chOPMUPOBAHHOCTH
NPEJCTABICHUN O METOAX MOTYICHUS
HAyYHBIX 3HAHUH - OBJIAJICTh
(chopMupoOBaTh MIPEACTABICHHMS)
MIPaBWJIAMH 3aIUCH XUMHYECKUX

dbopmy.




SMOLMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH
KOMMYHHKAIIMH, CIIOCOOHOCTb K
COYYBCTBUIO U COTIEPEIKUBAHUIO;
COLIMAJIbHBIX HABBIKOB,
BKJTIOYAIOIUX CIIOCOOHOCTh
BBICTPAaNBaTh OTHOUICHUS C JPYTUMHU
JOJIbMU, 3a00TUTHCS, TIPOSBIATH
MHTEpEC U pa3periaTb KOHQIUKTBHI.

OK 04. DddexTuBHO - TOTOBHOCTb U CIIOCOOHOCTb K - OBJIQIETh YMEHUSIMH pabOTaTh B
B3aUMOJICHCTBOBATh U | 0OPA30BAHUIO U CAMOPA3BUTHIO, IPYIIIE C BBIMOJHECHUEM Pa3INIHBIX
paboTaTh B KOJUICKTHBE H| CAMOCTOSITEJIbHOCTH U COLIMANIBHBIX POJICH, TUIAHUPOBATh
KOMaH/Ie CaMOOTIPE/ICIICHHIO; paboTy TPYIIIBI, PAMOHATIBHO
-OBJIaJICHHE HaBBIKAMHU Y4eOHO- pacrpenensiTh AeATeIbHOCTh B
UCCIIEI0BATEIbCKOM, IPOCKTHOW U | HECTaHAAPTHBIX CUTYaLUsX,
COLMAIIbHOMN JeSITEIbHOCTH; aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOTO
OgnajieHne yHUBEPCaIbHBIMU U3 YYaCTHUKOB I'PYIIIBI B pEIICHNE

KOMMYHHKATHBHBIMU JCHCTBHSIMH: | paCCMaTPUBACMOMN TIPOOJIEMBI.
0) coBMeCTHas JICSITCIIbHOCTD:

- IOHUMATh M UCII0JIH30BaTh
peuMyIIecTBa KOMaHAHON U
WHIUBUTyaJIbHON PabOTHI;

- MPUHUMATH [IEJIM COBMECTHOM
JESTEIIbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHUPOBATH JEHCTBUS T10 €€
IOCTHIKEHHIO: COCTABIATH IIJIaH
JIEHCTBHM, pacIpeelsiTh POJIU ¢
y4€TOM MHEHUU YYaCTHUKOB
00CYXIaTh Pe3yIbTaThl COBMECTHOM
paboThI;

-KOOPJIMHUPOBATH U BHITIOTHITH
paboTy B YCIOBUSAX PEaNbHOTO,
BUPTYAITBHOTO U KOMOMHUPOBAHHOTO
B3aMMOJIEHCTBH;

-OCYIIECTBIISTH IIO3UTUBHOE
CTpaTernueckoe MoBeCHUE B
PA3TUYHBIX CUTYAIUSX, IPOSIBIISITH
TBOPUYECTBO U BOOOPaKEHUE, OBITH
MHUIIMATHBHBIM
OBnazieHne yHUBEPCATbHBIMU
PETYJIATUBHBIMH JICHCTBUSMU: T)
OPUHSITHE CE0S ¥ IPYTUX JIFO/ICH:

- IPUHUMATHh MOTHBBI U apTyMEHTBI
JIPYTHX JIIOJICH TIPH aHaJH3e
PE3yIbTATOB JICATEIIBHOCTH;
-IPU3HABATh CBOE MPABO U MPABO
JIPYTHX JIIO/IEH HA OLINOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh
MUD C TTO3UIUH IPYTOT0 YeIIOBEKa
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OK 05. OcymiecTBiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIUIO Ha
rOCy/IapCTBEHHOM SI3BIKE
Poccuiickoit deneparuu
C Y4eTOM O0COOCHHOCTEH
COLIMAJILHOTO U
KYJIBTYPHOTO KOHTEKCTA

B o6nactu scternyeckoro
BOCIIUTaHUS:

-3CTETUYECKOE OTHOIIEHUE K MUPY,
BKJIIOYAsl 3CTETUKY HAyYHOT'O
TBOPYECTBA, IPUCYILEro PU3NIECKOI
HayKe;

-CII0COOHOCTb BOCIIPUHUMATh
pas3IMYHbBIC BU/IBI UCKYCCTBA,
TPaJULMK U TBOPYECTBO CBOETO U
JPYTUX HapOJOB, OLIYLIATh
SMOLMOHAIBHOE BO3/EHCTBHE
UCKYCCTBA;

-yOeX/1IeHHOCTh B 3HAUUMOCTH IS
JMYHOCTH U 001eCTBa
OTEYECTBEHHOI'0 M1 MUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX
TPaJULMHA U HAPOJHOI'O TBOPUYECTBA;
TOTOBHOCTH K CAMOBBIP)XEHUIO B
pa3HBIX BUJaX UCKYCCTBA,
CTpeMIJICHHUE MIPOSBIATH KauecTBa
TBOPYECKOM JINYHOCTH;

OgnajieHue yHUBEpCaIbHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSMU:
a) oOmeHue:

- OCYILIECTBIIATh KOMMYHHKAIIUU BO
BceX cepax KHU3HH;

- pacrio3HaBaTh HeBepOaJIbHbIE
cpezAcTBa O0IIEHUs, TOHUMATh
3Hau€HUE COLMANIbHBIX 3HAKOB,
pacrio3HaBaTh MPEANOCHIIKI
KOH(JIMKTHBIX CUTYaIHi U CMTYaTh
KOH(JIUKTBI;

- pa3BEpHYTO U JIOTUYHO H3J1araTh
CBOIO TOYKY 3PEHUS C
VICIIOJIb30BAHUEM SI3BIKOBBIX CPE/CTB

- YMETb PaclO3HaBaTh XUMHUECKUE
ABNICHUA (TIPOLIECCHI) U OOBSICHATH UX
Ha OCHOBE M3yUYCHHBIX 3aKOHOB.

OK 07. CognelicTBOBaTh
COXPaHCHHUIO
OKpY>KaroIen Cpesl,
pecypcocOepeKeHHIO,
MIPUMEHSITh 3HAHUS 00
W3MEHEHUH KJIMMAaTa,
TIPUHIIMAITBI OEPEKITUBOTO
MIPOU3BOJICTBA,

3P PEeKTUBHO
JICIICTBOBAThH B
Ype3BBIYANHBIX
CUTYaITUIX

B oGnactu sxonornyeckoro
BOCITUTAHMUSL:

-c(hOpMUPOBAHHOCTH IKOJIOTUUECKOMH
KYJIbTYpbI, IOHUMaHUE BIUSHUS
COLIMAIILHO-3KOHOMHMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE TIPUPOTHON
U COLIMAJIBHOU Cpebl, OCO3HAHUE
rJ100aJIbHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

- INTAHWPOBAHUE U OCYIIECTBICHUE
JICUCTBUN B OKPYKAIOLIEH cpelie Ha
OCHOBE 3HaHUs LIeJIel yCTOMYUBOTO
pa3BUTHUS YEJIOBEUECTBA; AKTUBHOE
HETPUATUE JEHCTBUHM, TPUHOCAIINAX
Bpe]l OKpYXKarollen cpee;

- YMEHHE NIPOTHO3UPOBATh
HEeOJIaronpusITHbIE YKOJIOTHYECKUE

- c(opMHUPOBATh MPECTABICHUS: O
XUMHYECKON COCTaBIIAIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MUDA,
POJIM XMMHH B TIO3HAHWH SIBJICHUN
npUpobl, B hopMupoBaHUH
MBIIUICHUS U KYJIBTYPBI JIMYHOCTH, €€
(YHKIMOHATIBHON IPaMOTHOCTH,
HEOOXOMMOM JIJIsl PEIICHUS
MPAaKTUYECKHX 3a/1a4 U HKOJIOTHUECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY
3JI0POBBIO U TIPUPOIHOM Cpeie; -
YMEeTbh COOJI0IaTh MpaBuia
HKOJIOTHYECKH 11eN1eCO00pa3HOro
MOBEJICHHS B OBITY M TPYIOBOM
JEeSITETILHOCTH B LENAX COXPAHEHUS
CBOETO 3JJ0POBbS U OKpYXKaroIen
IPUPOJHON CpeJibl; YUUTHIBATh
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IIOCIIEACTBHS IPEATIPUHUMACMBIX
JIEHCTBUM, IPEAOTBPALLATD UX;

- pacIIUpEeHHE OIbITa AEATEIbHOCTU
HKOJIOTUYECKOM HAIIPaBICHHOCTH HA
OCHOBE 3HaHUH 10 QU3HKE.

OITAaCHOCTH BO3JICHCTBHS HA JKUBEIC
OPraHU3MBbl ONPEECIEHHBIX BEIECTB,
IMIOHUMAs CMBICTI ITOKa3aTelIst
MPEAEIbHON JONYCTUMOMN
KOHIIEHTpaLUK1

I1K 3.5.
DopMHUpOBaThH
BU3YaJIbHYIO U
MPE3CHTAI[IOHHYIO
YaCTH MPOEKTa
MHGOPMAIIMOHHOM
MOJIEJIN 3JJaHUs

- YMEHHE CTaBUTh Niepe]] co00i Lenu
IUISL pELIEHUS

BO3HUKAIOMIMUX MPOGECCHOHATBHBIX
3ajady;

- YMEHUE UCKaTh U HAXOAUTh
Heo0X0 MY HH(pOpMAIIHIO,
MCIIOJIb3YS Pa3HOOOpa3HbIE
TEXHOJIOTUH €€ TTOUCKa, IS
[pELIEHUs] BOBHUKAIOIINX B IIpOLIECcCe
[MPOU3BOJACTBEHHOMN

NEesATEIbHOCTH 33714,

- YMEHUE BBIJIBUTATh
AIbTEPHATUBHBIC BAPUAHTHI ICHUCTBUI
C 1IEJIbIO BEIPAOOTKHM HOBBIX
ONTUMAJIbHBIX AIITOPUTMOB;

- BJIaJICHUE HABBIKAMU
MO3HABATEIbHOM, yueOHO-
MCCIIEI0BATENIBCKON U IIPOEKTHOM
NEATEIIbHOCTH, HaBbIKAMHU
[paspereHus mpodiieM; CHoCOOHOCTh
Y TOTOBHOCTB K

CaMOCTOSATEIbHOMY TTOMCKY METOJI0B
[pELICHHS] TPAKTUYECKHX 3a/a4,
MPUMEHEHHUIO PA3JIMYHBIX METOJIOB

ITO3HAaHUsA

MCII0JIb30BAThH MPUOOPETCHHBIC 3HAHMUS
1 YMCHUA IJId

[PCLICHUS MPAKTUIECKUX 3314
rpodeccrnoHaIbHOM

HAINpPaBJICHHOCTH

1.4. KonnuecTBO 4acOB Ha OCBOEHUE MIPOTPAMMBI JUCITUTUTHHBIL
- MaKCUMaJsbHas ydeOHas Harpy3ka oOydJarorierocsi 72 gaca, B TOM YHUCJIE:
- 00513aTeNbHON ayTMTOPHON yueOHOM Harpy3ku oOydatomierocst 72 Jaca.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem y4eOHOM TUCHMILIMHBI U BUAbI Y4e0HO padoThI

Buna yueOHoii padoThl

O0BbeM yacoB

MakcumanbHas yueOHast Harpy3ka (BCEero) 72
OO0s3aTenbHas ayTuTOpHAs yueOHas Harpy3ka (BCero) 72
B TOM YHCJIIE:

TEOPETUYECKUE 3aHATUS 34

71a00paTOPHBIC 3aHATHS 10
po(hecCHOHATLHO-OPHEHTUPOBAHHOE COCPKAHKE 6
MIPAKTUYECKHE 3aHATHS 26
HroroBas arrecrarus B popme: 3auéra 2
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2.2. TemaTuyeckuii IJIAH M COAepxaHUE 001Ie00pa3oBaTeIbHOM TUCUILIMHBI «XUMMUSD»

HaumenoBanue | Coaep:kaHue y4eOHOIro MaTepuaJa, J1adopaTopHble U NPaKTHYecKue padoThl, camocTosiTesbHasgs | O0beMm | YpoBeHb
pa3aesaoB U TeM paboTa 00y4yammXxcs, KypcoBasi padoT (IpoeKT) (ecau npeaycMOTpPeHbI) yacoB | ocBoenns | OK, IIK
1 2 3 4 S)
Pa3zpen 1 OcCHOBBI CTpPOEHMS BellecTBA
Tema 1.1 CoBpeMeHHast MoJenb CTpoeHus aroMa. CUMBOJIMYECKUN SA3bIK XUMUU. XUMUYECKUN 3JIEMEHT. 2 OK1
CTtpoeHue aToMOB DnekTpoHHas KoHpuUrypaius aroma. Kiaccupukaruss XAMHUECKUX JIEMEHTOB (S-, p-, 0-371eMeHTHI).
XHMHYECKHX BanentHble »5ekTpoHbl.  BameHTHOCTb.  DneKkTpoHHas  HpUPOJAa  XUMHUYECKOM  CBS3H. 9
3J1eMEHTOB U DneKTpOOTpULATENILHOCTD. BUibl XuMu4ecKko cBsA3M (KOBaJIEHTHAsI, MOHHAsA, METAJIIMYECKas,
npupoaa BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3OBaHUsI.
XUMHUYECKOH CBA3H
[Ipaktuueckoe 3anstue: Ne 1 «Pemnienue 3ajanuii Ha UCIIOJIB30BAHUE XMMUYECKON CUMBOJIMKU U 2
Ha3BaHMUM COEIMHEHUI 10 HOMEHKIIaType MEKIYHAPOIHOTO COI03a TEOPETUUECKOM U MPUKIAIHOU
XUMHH U TPUBHAIBHBIX HA3BaHUH JJIS1 COCTABICHHSI XUMUYECKUX (DOPMYII IBYXATOMHBIX COEIMHEHUI
[IpaxTuueckoe 3ansatue Ne 2 «Y cTaHOBIEHUE CBSI3U MEX/ly CTPOEHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U MEPUOJUYECKUM NU3MEHEHUEM CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB U UX COCAMHEHUH B
COOTBETCTBHH C MoJIokeHHeM [leproauueckoil CUCTEMbI M IpYTMX HEOPraHUYECKUX COEAMHEHUN 2
OTJIETIbHBIX KJIACCOBY.
Tema 1.2 [Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nuecKkuii CMbICI OK1,
HHepuoguueckui [Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX OK2,
3aKOH M TAa0JauIa 3JIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHUHU C MOJIOKEHUEM OK4
JI.LU. MeHpeeeBa XMMHYECKOro deMenTa B [leproanueckoii cucreme. MUpOBO33pEeHYECKOE M HAYYHOE 3HAYCHHE OKS5,
Ilepunognueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX 5 5 OK7

XUMHUYCCKUX DJICMCHTOB. PGIHGHI/IG HpaKTI/IKO-OpI/IeHTI/II)OBaHHHX TeOpeTI/I‘IeCKI/IX 3a)1aH1/1171 Ha
XapaKTepU3aluio XUMHUECKUX dIIEMEHTOB «MeTaminueckue / HeMeTaJuInuecKrue CBOMCTBA,
3H€KTpOOTpI/IHaTeJ'H)HOCTI) XUMHUYCCKUX IJICMCHTOB B COOTBCTCTBUHU C UX BJ'IeKTpOHHI)IM CTpOGHI/IeM nu
MOJIOKEHUEM B IEPUOJAUYECKON CUCTEME XUMHUUECKUX A1eMeHTOB J[. 1.

Menneneena

Pa3zgen 2
XuMmuuyeckue
peakuun

Pa3pnen 2 Xumudeckne peakuun
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Tema 2.1 Krnaccudukanus u THIBI XUMUYECKUX peaKuil ¢ yuacTueM HeopraHndeckux BemiecTB. CocTaBieHue OKIl,
THnbl XHMHYECKHX | YpPaBHEHUM pEaklMil COeIMHEHHUS, Pa3I0KEeHHs, 3aMEIIeHUsI, 0OOMEHA, B T.4. PEaKINil TOpeHHus, OK2,
peakuuii OKHUCJICHUS- BOCCTAHOBJICHHUS. OK3,
VYpaBHEHHUsI OKHCIIEHUSI-BOCCTAHOBIIEHUs. CTeneHpb oKucaeHus1. OKUCIUTENb U BOCCTAHOBUTEb. OK4,
CocraBiieHHE U YpaBHUBAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA METOJIOM 3JIEKTPOHHOTO OKS,
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, IPOM3BOACTBEHHBIX MIpolieccax U OK7
KU3HEESITEIIbHOCTH OPraHU3MOB.
[Ipaktuueckoe 3anstue Ne 3: «KonruectBeHHbIE OTHOIICHHS B XUMHUH. OCHOBHbBIEC KOJTUYECTBEHHBIC
3aKOHBI B XUMHH U PacyeThl 10 YPaBHEHUAM XUMHUYECKUX peakiuil. Moib Kak eIMHHIIA KOJINYeCTBa
BeuiecTBa. MoiisipHas Macca. 3aKOHbBI COXPaHEHUs MacChl M 3HEpruu. 3akoH ABoraapo. MosspHslii
00beM razoB. OTHOCUTENbHAS IIJIOTHOCTh ra30B. PacueTsl 1Mo ypaBHEHHUSIM XUMUYECKHX PEAKIIHI ¢
HCIOJIb30BaHNEM Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS) I'a30B, KOJIHMUECTBA BEIIECTBA
Tema 2.2 Teopus 31eKTpoIUTUYECKON quccolai. MIOHbI. DIeKTPOINThI, HEAJEKTPOIUTHI. Peakiii HOHHOTO
DjekTpojTHYecKa | oOMeHa. CocTaBieHHe peaklUii HOHHOIO OOMEHa IyTeM COCTaBJICHHUS UX MOJIHBIX U COKPALEHHBIX
sl JUCCOU AU U MOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3aJJaHUsI HAa COCTaBJIIEHNE HOHHBIX peaKIuil
HOHHBbIH 00MeH
[Ipaktuueckoe 3anstue Ne 4: «CTpoeHue BelecTBa 1 XMMHUUECKUE PEAKIIUN»
JIaGoparophas paboTa "THITBI XUMUYECKHX peaKIuii".
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yOIINXCS BEIIECTB) U MPU3HAKOB
XUMHUYECKUX peakuuid. [IpoBeneHue peakiiuit HOHHOTO OOMEHa, ONPE/IeNIEHNE CPEIbl BOJAHBIX
pacTBOpOB. 3a7aHusl HA COCTABJICHHE HOHHBIX PEaKIUil.
Pa3znen 3 CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB
Tema 3.1 [Tpeamer Heopranumveckoit xumun. Kinaccudukanms HeopraHU4ecKux BeniecTB. [IpocTrie u crokHbIe OK1,
Kaaccnpukanus, BerecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHUIBI, KUCIOTHI, COJIH). OK2,
HOMEHKJIATYpa U B3anmocBsI3p HEOpraHUYEeCKUX BEIECTB. ArperaTHble COCTOSIHUS BenlecTBa. Kpucraminueckue u OK3,
CTpOoeHHe amop¢HbIe BelecTBa. TUIBI KPUCTATNIMYECKUX PEIIETOK (aTOMHAsl, MOJIEKYJIsIpHAsI, MOHHAS, OK4,
HEOPraHUYeCcKHuX MeTaJlIn4ecKast). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM pEIIeTKH. OKS5,
BellecTB 3aBUCHMOCTh XUMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMHUYECKOM CBSI3H M THUIIA OK7

KpUCTANTN4ecKoi pemeTku. [IpuunHbpl MHOr00Opa3us BEIIECTB.

Homenknarypa HeopraHmueckrx BEIIEeCTB: Ha3BaHHME BEUIECTBA UCXO/IS U3 UX XUMUYECKON (hOPMYIIbI
WA COCTaBJIEHUE XMMHUYECKON (POPMYIIBI UCXOIsl U3 Ha3BaHUs BEILECTBA MO0 MEXTyHAPOAHOM
(MIOIMTAK) nnu TpuBHaJIbHOM HOMEHKJIIATYpE.

Perienue npakTHUeCKUX 3aJjaHUN MO KiIacCU(UKAIIMH, HOMEHKJIATYpe U XMMUYECKUM (opMysam
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HEOPTraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (YrapHBIH ra3, YIIIEKUCIbIA ra3, aMMHaK, rameHast
W3BECTh, HETAIlIeHAas! N3BECTh, MUThEBASI COJIA U JIPYTUX): HA3BIBATH U COCTABIIATH (POPMYIIBI
XUMHAYECKHX BEIECTB, ONPENEISATh MPUHAIICIKHOCTD K KJIaccy.

Hcrounnku xuMudeckoi nadopMalyu (CpeicTB MaccoBor HHPOpMaIuu, ceTb IHTEpHET U Apyrue).
[Tonck nHpOpMaIUK 1O HA3BaHUSM, HICHTU(UKATOPAM, CTPYKTYPHBIM (hopmyram.

[IpakTuueckoe 3ansarue Ne 5: «Pemenue npakTHYecKUX 3aJaHUM M0 KjIacCU(PHUKAIUN, HOMEHKJIAType U
XUMHAYECKHM (hOpMyJIaM HEOPraHNYECKUX BEIIECTB PA3JIMYHBIX KIacCOB (yrapHBIi ra3, yriIeKHCIIbIi
ra3, aMMHaK, raiieHas U3BecTb, HeraluleHasi U3BeCTh, MUThEBasl CO/IA U APYTUX): Ha3bIBAaTh U
COCTABJISATH (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACISATh MPHUHAJICKHOCTD K KIIACCY»

Tema 3.2 Mertanbl. Ob1uue puznyecKkue 1 XuMU4ecKre CBONCTBa MeTa/uioB. CrocoObI MosydyeHus. 3HaueHue OKIl,
DOU3NKOXUMHYECKH | METaVIOB M HEMETAVIOB B IPUPOJIE U JKU3HENIEATENIbHOCTH UeloBeKka U opranu3zMoB. Kopposus OK2,
e CBOlicTBa METAJUIOB: BHJIbl KOPPO3HH, CLIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH OK3,
HEOpraHu4ecKHuX Hemeramns. O0ume ¢puzndeckne 1 XUMHUECKUE CBOMCTBAa HeMETAIJIOB. TUIIHYHBIE CBOICTBA OK4,
BeIeCTB nemetaiioB [VVII rpynn. Knaccuduxanus u HoMeHKIaTypa coeIuHEeHU HeMeTaioB. KpyroBopoTsl OKS5,

OMOTEHHBIX IIEMEHTOB B TIPUPOJIC OK7

XUMHUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHJIOB, I'MJIPOKCHIOB,

KHCJIOT, coJieil U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IIPOCTHIX BEIIECTB, BOJOPOJHBIX

COEJIMHEHMI, BHICIIMX OKCHJIOB M TUJPOKCUIOB.

IIpakTnueckoe 3anarue Ne 6: «CocTaBieHHe ypaBHEHUH XUMUUECKUX PEAKLIUN C y4aCTHEM IIPOCTBIX U

CJIOKHBIX HEOPraHMYECKHUX BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJUIOB, HEMETAIIJIOB U

aM(OTEpPHBIX 3JIEMEHTOB; HEOPTaHUUECKUX KUCIOT, OCHOBAaHUM U aM(OTEpHBIX THIPOKCUIOB;

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIMX UX CBOMCTBA. Pelenne npakTHKO-OpUEHTUPOBAHHBIX

TEOPETUYECKHX 3a/1aHUI Ha CBOWCTBA, COCTaB, MOJIyueHHe U 0€30I1aCHOE UCII0Ib30BAHNE BAXKHEHIIINX

HEOPraHMYECKUX BEIIECTB B OBITY U IPAKTUUECKOHN JEATEIbHOCTH YEJIOBEKa)
Tema 3.3 JIaGopartopHas pabota «neHTH(HuKanys HEOPraHMUECKUX BEIIECTBY. OK1,
Nnentupuxanus Pemenue skcriepuMeHTAIBHBIX 3374 IO XUMUYECKUM CBOMCTBAM METAJUIOB U HEMETAJIJIOB, 110 OK2,
HEOPraHU4eCKUX pacrno3HaBaHMIO U MOJIYYEHUIO COEIMHEHNI METAJUIOB U HEMETAJUIOB. OK3,
BeLeCTB Wnentudukanus HEOpraHn4eCKuX BELIECTB C UCIIOJIb30BAHUEM UX (PU3MKO-XHMUYECKUX CBOMCTB, OK4,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peakiuy Ha cynbdar-, kKapOoHAT- U XJIOpU/I- OKS5,

QHMOHBI, Ha KATHOH aMMOHUSI OK7
Paspnen 4 CTpoeHne 1 CBOICTBA OPraHUYeCKUX BellecTB
Tema 4.1 [losiBeHne 1 pa3BUTHE OPTAHMYECKOW XMMHHU Kak Hayku. [Ipeamer oprannuecko xumMmunu. Mecto u OK 1,
Kaaccuduxkanus, 3HA4YECHHE OPTaHUYECKOW XUMUHU B CUCTEME €CTECTBEHHBIX HaYK. OK 2,
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cTpoeHHe 1
HOMEHKJIATYypa
OpraHuYyecKux
BellecTB

XUMHYECKOE CTPOEHHUE KaK MOPSAJOK COEIMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOI'O CTPOEHUS OpraHnyeckux coennHenuil A.M. bytieposa.
VYriepoaHslii CKEJIET OPraHu4eCKON MOJIEKYJIBl. 3aBUCUMOCTD CBOMCTB BEILECTB OT XUMUYECKOIO
CTpOECHMS MOJIEKYJI. FI30Mepus U u30MephI.

[Tonsarue o pyHkumonanbpHO# rpymme. Panukan. [IpuHune! kinaccupuKanuy opraHudecKux
coequHeHu. MexnyHapoaHas HOMEHKJIATypa U IPUHIAIIBI HOMEHKIIATYPbl OPraHHUYECKUX
coenunenuil. [lonsatue 06 a30TcomepKAUX COSTUHEHUSAX, OMOIOTMYECKH aKTUBHBIX BEIIECTBAX
(yraeBogax, xupax, Oeykax U Ap.), BBICOKOMOJIEKYJIIPHBIX COEUHEHUAX (MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO).

OK4,
OKS5,
OK 7

IIpakTnueckoe 3ansaTue Ne 7 «HomeHKnaTypa OpraHM4ecKUX COCJUHEHUN OTAEIbHBIX KJIACCOB
(HachIIIEHHbIE, HEHACBILICHHBIE U APOMATUYECKUE YIIIEBOAOPO/Ibl, CIUPTHI, (PEHOIBI, aJIbAETUIbL,
KETOHBI, KapOOHOBBIE KUCIOTHI U Jp.) COCTaB/IeHHE MOJHBIX U COKPAILEHHBIX CTPYKTYPHBIX (GOpPMYII
OpPraHUYECKUX BEUIECTB OTAEIBHBIX KIACCOB, HCIIOJIb3YS UX HA3BAHMS 110 CUCTEMAaTUYECKON U
TPUBHAJIBLHON HOMEHKJIAType (3TUJIECH, alleTUIIEH, MNIMLEpUH, (peHo1, popManbaerus, ykcycHas
KHMCII0Ta, TIUIUH). PacueTsl npocrelimeil popmMysibl OpraHMuecKOl MOJIEKYJIbI, UCXOS U3
AJIEMEHTHOTO cocTana (B %)»

Tema 4. 2
CBoiicTBa
OpPraHuYecKux
coeIMHEeHUu i

DU3HKO-XUMHUYECKHE CBOMCTBA OPraHMYECKUX COCTUHEHUN OTACIIBHBIX KIacCOB (0COOCHHOCTH
KJIAaCCU(UKAIMK U HOMEHKJIATyphl BHYTPH KJlacca; TOMOJIOTHYSCKHIA psiI 1 oOmas popmyia;
n3oMepusi; PU3nYecKre CBOMCTBA; XMMUUECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHS):

- IpeJIeIbHBIC YTIIEBOJOPOIbI (ATKAHBI U IIUKJIOAJIKaHbl). ['OpeHre MeTaHa Kak OJJuH U3 OCHOBHBIX
HMCTOYHUKOB TeIJIa B IPOMBIIUIEHHOCTH U OBITY. CBOWCTBA IPUPOJIHBIX YIIIEBOJOPOIOB, HAXOKICHHE
B MIPUPO/JIC U TPUMEHEHHUE AIIKAHOB;

- HeTIpeieTbHbIe (aJIKeHBI, ATKUHBI M alTKaJUeHbl) U apOMaTHYeCKUe YrIIeBOAOPO bl ['opeHue
aleTuJIeHa KaKk HICTOYHUK BBICOKOTEMIIEPATYpPHOTO TUIAMEHH /I CBAPKH M PE3KU METaJIIOB -
KHCIIOPOJICOIepKAIIE COSTUHEHHS (CTUPTHI M (PEHOITBI, KApOOHOBHIE KUCIOTHI U A(PUPHI, aTTbACTHUIbI
Y KETOHBI, JKUPHI, YTIIeBOIbI). [IpakTHueckoe mpuMeHeHrne STUIICHTIIMKOJIS, TIUIepruHa, (eHoIa.
[Tpumenenue hopmanpaeruaa, aleTalbIeruia, yKCyCHOU KUCI0Thl. Mblila Kak COJH BBICIIMX
KapOOHOBBIX KUCIOT. MOIOIIHEe CBOWCTBA MbLJIa - a30TCOIEpIKaIie COeAMHEHUS (aMUHBI U
AMUHOKHCIIOTHI, O€JIKH). BRICOKOMOJIEKYIIsIpHBIE COeTMHEHUS (CHHTETUYECKHE U OMOJIOTUYECKH-
akTHBHBIE). MOHOMEp, oJIMMEp, CTPYKTYpHOE 3BeHO. [lonmnMepu3anus 3TuiieHa Kak OCHOBHOE
HaIpaBJIEHUE €r0 UCITOIH30BAHUA.

I'eneTnyeckas CBsI3b MEXKy KJIaCCAaMH OPraHMYECKUX COEJIMHEHUN

OKl,
OK2,
OK4,
OKS5,
OK7

[IpaxkTrueckoe 3ansTue Ne 8: «CBolicTBa OPraHM4YECKUX COCINHEHNN OTAEIBHBIX KIaCCOB
(TpUBHANIBbHAS U MEKIYHAPOIHAS HOMEHKIIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI MOTyYSHHS):
npeiebHbIe (AJIKaHbl M LUKIJIOAJIIKAHbI), HENpelelbHbIE (AJIKEHbI, aJIKUHBI U aJIKaJHEHb]) U

N
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apOMAaTU4ECKUE YIIIEBOIOPOIbl, CIIUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(PUPHI, AlIbIAECTUABI U
KETOHBI, aMUHBI 1 aMHUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS. 3a/1aHNs HA COCTaBJICHHE
YPaBHEHHH XMMHUYECKHUX peaKkLHil ¢ ydacTUeM OpraHMYECKHX BEIECTB Ha OCHOBAHUU MX COCTaBa U
CTPOEHUS»

[IpakTunueckoe 3ansarue Ne 9 «CocraBieHue CXeM peakuuii (B TOM YHCIIE N0 IPEI0KEHHBIM
LIEMI0YKaM IIPEeBpAILEHUI ), XapaKTepU3yIOIX XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUM
OTIENBHBIX KJIACCOB, CIIOCOOBI X TMOJIYYEHHUS U Ha3BaHUE OPraHUYECKUX COSAMHEHUH 110
TPUBHAIBHON MM MEXIyHApOAHOH CHCTEMAaTH4YEeCKON HOMEHKIAType. Perenue npakTuko-
OpPUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/laHU HA CBOMCTBA OPIraHUYECKUX COEAMHEHUN OTIENIbHbIX
KJIACCOB»

JIaGoparophas pabota «IIpeBpaiieHnst OpraHnYeCcKuX BEIIECTB IIPH HATpeBaHUNU".
[Tonmyyenue 3TuI€HA U U3yYEHHUE €r0 CBOWCTB. MoieMpoBaHuE MOJIEKYJI M XUMHUECKUX
IIPEBPALICHUI HAa IpUMEpE 3TaHa, STUJICHA, alleTHIICHA U JIp»

Tema 4.3 buooprannueckue coequnenus. [Ipumenenue u 6uojaorudeckasi poib yrieBoJaoB. OKHCIeHUE OK1,
Nnentunduxanus YIJIEBOJIOB - HCTOYHUK SHEPTHH KUBBIX OpraHu3MoB. O01acTy MPUMEHEHUSI aMUHOKHUCIIOT. OK2,
OpraHuYyecKux [IpeBparenus O6enkoB nuiy B opranusme. buonornueckue GpyHkiuu 6enkoB. buonornyeckue OK4,
BellecTB, HX ¢dbyHKIMY xUpoB. Posb opraHnyeckoil XMMHUK B PEeLICHUH MPoOIeM MUILEeBOI 0e30MmacHOCTH OKS5,
3HAYeHHE U Ponb opranmyeckoit XumMun B peiieHud mpo0aeM IHEPreTUYeCKOr 0€30MacHOCTH, B pa3BUTHH OK7
npuMeHeHHE B MEIUIIMHBI, CO3/IaHUU HOBBIX MAaTEPHUAaIOB, HOBBIX HICTOYHHKOB SHEPTUH (aJIbTEPHATUBHBIE HCTOYHUKH
OBITOBOI U sHepruu). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3Mbl OPraHUUYECKHUX BEIIECTB OTIEIbHBIX
NMPOM3BOICTBEHHOM | KJIacCOB (YIJIEBOJOPO/IbI, CIIUPTHI, (PEHOIIBI, XJTOPOpPraHUYECKHe MPOU3BOIHBIE, aJIbAETHIBI U JIP.),
AeATeJIbHOCTH CMBICJI TTOKa3aTeNsl IPeaeIbHO JOMYCTUMOM KOHIIEHTPALUH.
4eJIOBeKa

JlabopaTtopHas padora: "UnenTuduxaiys opraHndecKux COeAMHEHUN OTIEIbHBIX KJIacCOB"

Wnentudukaius opraHndecKux COeTMHEHUN OTJENbHBIX KIACCOB (Ha MPUMEpPE albAECTUIOB,

Kpaxmasia, YKCyCHOW KHCIIOTbI, O€JIKOB U T.II.) C UCIOJIb30BaHUEM UX (PU3UKO-XMMHUECKUX CBOMCTB U

XapaKTepHBIX KAUeCTBEHHBIX peakiuil. [lenatypauus Oenka npu HarpeBaHuu. L[BeTHBIE peakiinu

6enkoB. BO3HMKHOBEHNE aHATTUTUYECKOIO CUTHAJIa CTOUKH 3PEHUS XMMHUECKUX MPOIIECCOB IPU

MIPOTEKAHUN KaYECTBEHHON PEaKIINH, O3BOJISIONIEN HACHTU(DUIINPOBATD MIPEIJIOKEHHBIE

OpPraHUYECKUE BEIIECTBA»
Paznen 5 CxopocTh XMMHYECKUX peakiuii. XuMu4ecKkoe paBHoBecHe.
Tema 5.1 CKopocThb peakiiu, ee 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOIBI PEarupyIOIINX BEUIECTB, OK1,
Ckopoctb KOHIIEHTPALlUU PEAarupyroluX BEMIECTB, TEMIEPATYPHI U IO PEAKIIMOHHON MOBEPXHOCTH. OK2,
XHUMHYECKHX TemnoBbie 23(HEKTH XUMUUECKUX PEAKIMA. DK30- U SHAOTCPMUUYECKUE, PEAKIIUH. OK4,
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peaxkuuii. O6paruMocTh peakiuii. XUMHUYECKOE pPABHOBECHE M €70 CMEIICHHE MO ACHCTBUEM Pa3TuIHBIX OKS5,
Xumnyeckoe (akTOpOB (KOHLIEHTPAIMS PEareHTOB MU MPOIYKTOB PEaKUH, JaBJICHUE, TEMIIEpaTypa) JUIs OK7
paBHOBecCHeE. CO3/1aHHs ONTHMAJIBHBIX YCIOBHM MPOTEKAHUs XUMHUECKUX nponeccoB. IIpunnun Jle [larense.
[Tpaktuyeckoe 3anstue Ne 10 «Pemenue npakTHKO-OpUEHTUPOBAHHBIX 33aJJaHUN Ha aHATU3 (PaKTOPOB,
BIIUSIOIUX HA U3MEHEHUE CKOPOCTU XMMHYECKON PEAaKIIMHU, B T.4. C [IO3ULNN IKOJIOTUYECKU
11€J1ec000pa3HOr0 NOBEJCHUS B OBITY M TPYAOBOM JACATEIBHOCTH B IIEIISIX COXPAHEHHS CBOETO
310pPOBbS U OKPY’KAIOLIEH IPUPOIHOU CPENBIY.
[IpakTnueckoe 3ansatue Ne 11 «PemieHne npakTUKO-OpUEHTHPOBAHHBIX 33JaHUI HAa IPUMEHEHNE
npuHnmna Jle-Illarense s HAX0KAESHUS HANPABICHHUs CMELICHNS PABHOBECHSI XUMUYECKONW PEaKIUU
U aHaIu3 (aKTOPOB, BIUSIOIIMX Ha CMELUIEHHE XUMUYECKOT0 PaBHOBECHSI»
Pa3znen 6 PactBOpsI
Tema 6.1 PacTtBOpenue kak ¢pu3nko-xumMmuueckuii mpomecc. PactBopbl. CriocoObl MPUTOTOBJICHUST PAaCTBOPOB. OK1,
IlonsiTue o PactBopumMocTs. MaccoBast 10J11 pacTBOPEHHOr 0 BenlecTBa. CMBICI ITOKa3aTesl PEAeIbHO OK2,
pacTBopax JOMyCTUMON KOHLIEHTPAIMH U €T0 UCIIOIh30BAHUE B OIICHKE IKOJIOTUYECKON 0€30MacHOCTH. OK3,
[IpaBuia 5K0JIOrMYECKHU 11eJ1ecO00pa3HOro MOBEACHUS B ObITY U TPYAOBOW AEATENBHOCTH B LIEIAX OK4,
COXpaHEHUs CBOETO 370POBbS U OKPYKAIOIIEH PUPOIHOM CPENIbl; OIIACHOCTh BO3ACUCTBUS HA KUBBIE OKS5,
OpPTraHMU3MBI ONPEJECIICHHBIX BELIECTB. OK7
[IpaxTuueckoe 3ansatue Ne 12 «PelieHne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a1aHUN Ha
PacTBOPBI, UCNOJIb3yeMble B OBITOBOM U MPOU3BOACTBEHHON JEATEIbHOCTH YEIOBEKa.
Tema 6.2 JlabopaTtopHas pabota «[IpuroroBieHue pacTBOpOB».
Hccnenopanune [TpuroroBneHue pacTBOPOB 3aJaHHOH (MaccoBOM, %) KOHIIEHTpaluu (C IPaKTHKO-
PacTBOpoOB OpPUEHTUPOBAHHBIMU BOIPOCAMM) U OIIPEIETICHUE CPE/Ibl BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB.
Paszpen 7 [IpaxTuueckue 3ansaTus: «PacnosHaBanue U Kiaccu(GUUUPOBaHNE KOHCTPYKLIMOHHBIX U CBIPBEBBIX OK1,
IIpodeccuonanbHasl| MOIMMEPHBIX, METAUIMUECKNX U KEPAMUYECKUX MAaTEPUAJIOB, IPUMEHSIEMBIX B IIPOU3BOJICTBE 110 OK2,
HATIPABJIEHHOCTb B | MAapKHUPOBKE, BHEIIHEMY BH]y, IPOUCXOKICHHIO, CBOMCTBAM, COCTaBy, HA3HAYEHHIO U CIIOCO0Y OK3,
XHUMHUH MIPUTOTOBJIEHUS. OK4,
OrmpesenieHrne TBEPAOCTH MaTEPUATIOBY OKS,
OK7,
I1K3.5
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OKI,
OK2,
OKS5,
OK7,
I1K3.5
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3. YCJIOBMS PEAJIN3ALIMM TPOTPAMMBI YYUEBHOM
JUCHUILIAHBI

3.1. MarepuajbHO-TEXHHYECKOE OCHAILIEHUE

JItst peanuzanuu mporpaMmbl MPOPECCUOHATBHOTO MOTYJIS MPEyCMOTPEHBI
CJIEAYIONINE CIIEIUATbHBIC TOMEIIICHUS:

KaOuner xumumn u 0HoJ10run

Pabouee MecTo nipenogaBarens (CTOd, CTY)

PabGouune Mecta cTyneHTOB (11apTa, CTyJ)

Oo6opynosanue: 11K ¢ mporpaMmMHBIM 0O€eCTICUEHHEM,
MYJIbTUMEIUANPOEKTOP, IKpaH, IPUHTEP, BUPTYyaJIbHAs Ta00OpaTOPUS.

Harnsano-wmoctpatuBable  cpeAcTBa oOydeHHs (yueOHbIE ILJIaKaThl,
y4eOHO-HaTJISTHbIE TTOCOOMS)

Harnsano-ummoctpatuBHbie cpeicTBa 00yueHust (yueOHbIe TTaKaThI).

Junaktuyeckue cpecTBa 0O0ydeHHUs.

DJIEKTPOHHBIE Cpe/ICTBA OOYUCHUS (PIEKTPOHHBIE AUCKU, TPE3CHTAIIUN).

DKpaHHO-3BYKOBBIE CpeICTBAa 00yueHUs (BUACODUITBMBI)..

3.2. Uu¢popmanuoHHoe odecneyeHrue peau3auu NporpaMmmMmbl
OcCHOBHBbIEC HCTOYHUKH:

1. I'abpuensn, O.C.. Xumumsa. 10 kmacc 0OazoBblii : Yueonuk / O.C.
['abpuenssu — Mocksa : Ilpocsemenne, 2022. — 194 c. — ISBN 978-5-09-
099538-2. — URL: https://book.ru/book/951287 (mara obpamenus: 12.02.2024).
— TeKCT : 2JIEKTPOHHBIMN.

2. INa6puensa, O.C.. Xumus. 11 knacc. bazoseiit ypoBens : Yueonuk / O.C.
["a6puensn, U.I'. Octpoymos, C.A. CnagkoB — Mocksa : [Ipocsemienue, 2023, —
128 c¢. — ISBN 978-5-09-103623-7. — URL: https://book.ru/book/951379 (nmarta
obpamenus: 12.02.2024). — TekcT : 2IEKTPOHHBIN.

JlonoJIHUTe IbHbIe HCTOYHUKU:

3. Epoxun 0. M., KoBanea . b. Xumus myist mpodeccuii U crienuaibHOCTEH

TEXHUYECKOTO U €CTECTBEHHO-HAYYHOT0 npoduiiei. - M.: Akagemus, 2017

4. Taopuensn O.C. Xumwus. Ilpaktukym. VYuebOHoe mnocobme. — M.:
Axanemus, 2017
5. Taopuensn O.C. Xumwus. Ilpaktukym. VYuebHoe mnocobme. — M.:

Axanemus, 2015

6. Mabpuensa O.C. Xumus g npodeccuil U CenuanTbHOCTEH TEXHUYECKOTO
npoduis: - M.: Axkanemus, 2010

7.Tabpuensa O.C. Xumus B TecTax, 3agadax WU YHOPOKHCHHSIX: Y4eOHOE
nocooue gua CIIO. - M.: Akanemus, 2013

8. IN'abpuensn O.C. Xumus: Kaura ajisa npenogaBaTens: yaeOHO-METOIUIECKOE
rmocobue. — M.: Akanemus, 2012

9. l'a6puensn O.C. Xumus: nmocodbue 11 moarotroBku Kk EI'D: yue6. mocobue /
O.C. I'abpuensu, N.I'. Octpoymos, C.A. Craakos. — M.: 2011

10. Epoxun HO.M., Kopanesa M. b. Xumus npna mnpodeccuit u
CIEIHUAIBHOCTEN TEXHUYECKOTO U €CTECTBEHHO Hay4dHOTO npoduieit. — M.: 2014
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11. Epoxun FO.M. Xumus: 3agaun u ynpaxuenusd. — M.: 2014
12, Epoxun HKO.M. COOpHUK TECTOBBIX 3aJlaHU MO XUMUU. — M.:
Axanemus, 2014
NuTepHeT-pecypesbl:
13. UudopmanimoHHO — CIpaBOYHBIE MaTepUabl «XUMUS». DIEKTPOHHBIH
pecypc. @opma gocryma: http://www.chimia.ru. Jlara ooparmienus: 12.02.2024
14. Onumnuana «Ilokopu BopoObEBBI ropbl». IaeKTpoHHBIN pecypc. Dopma
nocryna: pvg.mk.ru. [lata oopamenns: 12.11.2024
15. «Xumus. OOpa3oBaTENbHBIA CAUT AJI IIKOJBHUKOBY». ODJIEKTPOHHBIM
pecypc. @opma goctyna: hemi.wallst.ru. [ata o6pamenns: 12.11.2024
16. OOpazoBaTenbHBIN CAUT JI IIKOJBHUKOB.  DJIEKTPOHHBIN pecypc.
®opma goctyna:www.alhimikov.net. /lata obpamenus: 12.11.2024
17. DnextpoHHas OMOJMOTEKA MO XUMHUHU. DJEKTPOHHBIM pecypc. Dopma
noctyna: chem.msu.su. Jlata o6pamenus: 12.11.2024
18. Untepuer-uznanue juist yuutenei « EctecTBeHHbIE HAYKM». DIEKTPOHHBIH
pecypc. @opma gocryma: Www.enauki.ru. Jara oopamenus: 12.11.2024
19. Meroaunueckas razera "l[lepBoe ceHTAOps". DeKTpOHHBIN pecype. Popma
noctyna: 1september.ru. [laTta oopamenns: 12.11.2024
20. Kypnan «XuMmusa B mIKoJe». OIEKTpOoHHBI pecypc. Dopma gocryna:
hvsh.ru 12.11.2024
«XUMUS U KH3HBY. DIEKTpOHHBIH pecypc. @opma moctyma: Www.hij.ru/.
JlaTta ob6pamenns: 12.11.2024
21. DIeKTpOHHBIA JKypHAI «XUMHKH W XUMUS». DJIEKTPOHHBIA pecypc.
d®opma poctyna: chemistry-chemists.com/index.html. Jara oOpamieHus:
12.11.2024
22. Tlopran QyHgameHTampHOr0 XMMHU4Yeckoro oOpazoBanust ChemNet.
Xumuueckass uHGOpMaIlMOHHas ceTh: Hayka, oOpa3oBaHue, TEXHOJOTHUHU.
DnekTpoHHbIH pecypc: http://www.chemnet.ru Jlara ooparuenus: 12.11.2024
23. Tazera «Xumus» u cauT s yuutens «S way Ha ypoK XUMHUN»
DnekTpoHHbIA pecypc: http://him.1september.ru Jlata oopamenus: 12.11.2024
24. Enwnas xomekuus [IOP: DOnextponnbiii pecypc. Jlata oOparieHus:
12.02.2024
[IpenMeTHast KoJeKusl «XUMUs». DINEKTPOHHBIN pecypc. Popma gocTyna:
http://school-collection.edu.ru/collection/chemistry. lata oopamienus: 12.11.2024
25. 3aHumarenpHas XUMHUS. OJEKTpOHHbI pecypc. dopma pocryma:
http://home.uic.tula.ru/~zanchem Jlata oopamenus: 12.11.2024
26. Xumus: Marepuansl «Bukunenun» — CBOOOJHON SHIIMKIONEIUU.
DnekTpoHHbIH pecypc. Popma moctyma:  http://ru.wikipedia.org/wiki/ ara
obOpamenus: 12.11.2024
27. Xumus Ui BCeX: WJUTIOCTPUPOBAHHBIE MaTepuaibl 1O OOIIeH,
OpraHUYECKON U HEOPraHMYECKON XUMHUU. DNEKTPOHHBIN pecypc. Dopma nocryna:
http://school-sector.relarn.ru/nsm /lata oopamenwus: 12.11.2024
28. DnekTpoHHass OMOJIMOTEKA MO XUMUU U TEXHUKE. DIEKTPOHHBIN pecypc.
dopwma mocryna: http://rushim.ru/books/books.htm Jlata oopamenws: 12.11.2024
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI
KoHTposb 1 olieHKa pe3yiabTaToB OOYUYEHHS! OCYIIECTBIISIETCS MPENOJABATENEM B
IPOLIECCE NMPOBEACHUS MPAKTUUECKUX 3aHATUHN U TaOOPaTOPHBIX paboT, TECTUPOBAHUS,
a TaKKe BBINOJIHEHUS OOYYalOIMMUCA WHAWBUIYAIbHBIX 3aJaHUN, IPOEKTOB,
uccienoBaHuil. Pe3ynbTaThl OOy4YeHMs ONPEAENAIOT, YTO OOYyYaroluecs JOJDKHBI
3HaTh, IOHUMATh U JIEMOHCTPUPOBATH 10 3aBEPLICHUH U3YYCHUSA JUCLUIUIAHBI.

st bopmupoBaHus,

KOHTPOJII W OLEHKH pPE3yJbTaTOB OCBOCHUS Y4YEOHOMU

JUCUUIUIMHBI MCHOJB3YETCd CUCTEMA OLEHOYHBIX MEPOINPUATUN, MPEACTABISIOIIAs
co00H KOMIUIEKC Y4E€OHBIX MEPONPUATHMA, COTJTACOBAHHBIX C pe3yJbTaTaMu O0y4eHUs
u chopmynupoBaHHeix ¢ yderom DPI'OC COO (mpeameTHbIE pe3yiabTaThl IO

mucuuiuinie) u @I'oC CII0.

4. KOHTpOJIL H OLICHKA PE3YJIbTATOB 0OCBOCHUA NHCHUIIJIUHBI

Oo0masi/npodeccuoHaabHas
KOMIIeTEeHIUA

Paszngen/Tema

Tun OLI€HOYHBIX
MepONpHUATHH

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
poheCCUOHATILHOM JIeATSIILHOCTH
MPUMEHHUTEIHHO K Pa3IMYHbIM
KOHTEKCTaM

Pazgen 1. Temnr 1.1., 1.2.
Paszpen 2. Temsr 2.1., 2.2.
Pazgen 3. Temnr 3.1., 3.2.,
3.3.

Pazgen 4. Temn1 4.1.,4.2.,
4.3.

Paszgen 5. Temnr 5.1.
Pazgen 6. Temn! 6.1., 6.2.
Pazgen 7.

- YCTHBIH OIIpOC;

- (ppoHTaNTBHBIN OMIPOC;

- OLICHKAa KOHTPOJIBHBIX
pabor;

- HaOJII0IEHUE 32 XOJA0M
BBITIOJTHEHUS JTA0OPATOPHBIX
pabor;

- OIICHKA BBIMOJTHEHHUS
1abopaTOPHBIX padoT;

- OIICHKA MPAKTHYECKUX
paboTt (pemeHust
KaueCTBEHHBIX, PACUETHBIX,
poeCCUOHATBHO
OpUEHTUPOBAHHBIX 3a71a4);

- OIICHKA TECTOBKIX 3aJIaHUM;
- OIICHKA BBIMOJTHEHHUS
JOMalIHUX CaMOCTOATCIbHBIX
pabor;

- HAaOJIFOIEHYE U OIIEHKAa
pelieHus Keiic-3aaay;

- HAOJIFOIEHYE U OIIEHKAa
JIEJIOBOU UIPBI;

- 324€T

OK 02. Mcnonp30oBaTh
COBpEMEHHBIE CPEJICTBA MTOKCKA,
aHallM3a U UHTEPIIPETalun
nH(popMaluy U HTHPOPMAIIMOHHBIE
TEXHOJIOTHH ISl BBITTOTHEHUS
3a/1a4 mpoeccHoHaTbHON
JeSATeNbHOCTH

Pazgen 1. Temnr 1.1., 1.2.
Pazpen 2. Temsr 2.1., 2.2.
Pazgen 3. Temnr 3.1., 3.2.,
3.3.

Pazgen 4. Temn1 4.1., 4.2.,
4.3.

Pazgen 5. Temsr 5.1.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7.

- YCTHBIH OIIpOC;

- (ppoHTANBHBIN OMpOC;

- OIICHKA KOHTPOJIbHBIX
pabor;

- HaOJII0ZICHKE 32 XOJI0OM
BBITTOJTHEHUS JTA00PaTOPHBIX
pabor;

- OIICHKA BBITTOJIHEHUS
n1a00paTOpHBIX PadoT;

- OIIEHKA MPAKTHYECKUX paboT
(peleHus Ka4eCTBEHHBIX,
pacyeTHBIX, MPO(hEeCCHOHATLHO
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OPHUEHTHPOBAHHBIX 3a71a4);

- OIICHKA TECTOBBIX 3aJaHUIT;
- OLICHKA BBITTOJTHEHUS
JIOMAIIHUX CAMOCTOSITEIbHBIX
pabor;

- HaOJI0/IeHUE U OLIEHKa
peleHus Keic-3a1ay;

- HaOJI0/IeHUE U OLIEHKa
JIEJIOBOU UIPBI;

- 3a4€T

OK 03. [lmanupoBats 1
pean30BBIBATH COOCTBEHHOE
poeCCUOHATIBHOE W TMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIILCKYIO
JeSITEIILHOCTh B
npodeccuoHanbHOU chepe,
WCIIOJIb30BaTh 3HAHUS T10
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHUsX

Pazgen 2. Temnr 2.1., 2.2.
Pasnen 3. Temnr 3.1., 3.2., 3.3.
Pazgen 7.

- YCTHBIH OIIPOC;

- (pOHTATBHBIN OIPOC;

- OLICHKAa KOHTPOJILHBIX padoT;
- HaOJI0IeHUE 32 XO0M
BBITTOJIHEHUS TA00PaTOPHBIX
pabor;

- OLIEHKA BBIITOJTHEHHS
71a00paTOPHBIX padoT;

- OLIEHKA MPAaKTUIECKUX padoT
(penieHus KaueCTBEHHBIX,
pacyeTHbIX, MPodecCHoHATEHO
OpUEHTUPOBAHHBIX 3a71a4);

- OIICHKA TECTOBBIX 3aJaHHU;

- OLIEHKA BBIITOJTHEHHS
JIOMAIITHUX CaMOCTOSITEIbHBIX
pabor;

- HaOJIr0/IeHUE U OLIEHKa
peleHus Keic-3amag;

- HaOJIr0/IeHUE U OLIEHKa
JIEJIOBOU HUTPBI;

- 324€T

OK 04. DdpdexTuBHO
B3aMMOJIEHCTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

Pazgen 1. Temsr 1.1., 1.2.
Pazgen 2. Temsr 2.1., 2.2.
Paznen 3. Temnr 3.1., 3.2., 3.3.
Paznen 4. Temn1 4.1.,4.2., 4.3.
Paznen 5. Temer 5.1.

Pazgen 6. Temsr 6.1., 6.2.
Paznen 7.

- YCTHBIN OIIPOC;

- (hpoHTATBHBIN OTIPOC;

- OIICHKA KOHTPOJILHBIX padoT;
- HaOI0IeHUE 32 XO0M
BBITIOJTHEHUS JTA00PaTOPHBIX
pabor;

- OIICHKA BBITTOJIHEHUS
1abopaTOPHBIX padoT;

- OIICHKA MPAKTUYECKUX paboT
(pemeHns Ka4eCTBEHHBIX,
pacueTHBIX, MPOPECCHOHATHHO
OpUEHTUPOBAHHBIX 33]1a4);

- OIICHKA T€CTOBBIX 3aJ[aHHIA;

- OIICHKA BBITTOJTHCHUS
JIOMAIITHUX CaMOCTOSITEIBHBIX
pabor;

- HaOJIIOIEHUE U OIICHKA
pelieHus Keiic-3a1ay;

- Ha0JIIOIEHUE U OLICHKA
JIeJIOBOU UI'PBI;

- 3a4€T
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OK 05. OcyiecTBisiTh YCTHYIO U
MMCbMEHHYI0 KOMMYHHUKAITUIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiuu ¢ yueTtom
O0COOCHHOCTEH COIMAIBHOTO U
KYJIbTYPHOT'O KOHTEKCTa

Pazgen 1. Temnr 1.1., 1.2.
Paszgen 2. Temsr 2.1., 2.2.

Pasnen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Temre1 4.1.,4.2.,4.3.

Pasnen 5. Temsr 5.1.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7.

- YCTHBIH OIIPOC;
- (pOHTATBHBIN OIPOC;

- OLIEHKA KOHTPOJIBHBIX PadoT;
- Ha0JI0IeHUE 32 XO0M
BBITTOJIHEHUS TA00PaTOPHBIX
pabor;

- OLIEHKA BBIITOJTHEHUS
71a00paTOPHBIX padoT;

- OLIEHKA MPAKTUYECKUX padoT
(penieHus KaueCTBEHHBIX,
pacyeTHbIX, MPo(hecCHOHATBHO
OpUEHTUPOBAHHBIX 3a71a4);

- OLICHKA TECTOBBIX 3aJ[aHHIA;

- OLICHKA BBIITOJTHEHHS
JIOMAIITHUX CaMOCTOSITEIbHBIX
pabor;

- HaOII0IeHNE U OlIEHKa
peleHus Keic-3anag;

- HaOII0IeHUE U OlIEHKa
JIEJIOBOU HUIPBI;

- 3a4€T

OK 07. CopnelicTBOBaTh
COXPaHEHHUIO OKPYKaroLeH Cpeibl,
pecypcocOepekeHHI0, TPUMEHSTh
3HaHUs 00 U3MEHEHHUH KJIMMarTa,
MIPUHIIMUITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIEHCTBOBATh B YPE3BbIYANHBIX
CUTYaIHSIX

Pasgen 1. Temsr 1.1., 1.2.
Pazgen 2. Temnr 2.1., 2.2.

Paznen 3. Temnr 3.1., 3.2., 3.3.
Pasnen 4. Temr1 4.1.,4.2., 4.3.

Pa3zgen 5. Temnr 5.1.
Pazgen 6. Temnr 6.1., 6.2.
Pazgen 7.

- YCTHBIN OIIPOC;

- (hpoHTaIBLHBIN OTIPOC;

- OLIEHKA KOHTPOJIBHBIX PadoT;

- Ha0JIt0IeHUE 32 XOJ0M
BBITIOJTHEHUS J1A00PaTOPHBIX
pabor;

- OIICHKA BBITTOJIHEHUS
mabopaTOPHBIX padoT;

- OIICHKA MPAKTUYECKUX paboT
(pemeHns Ka4eCTBEHHBIX,
pacueTHBIX, MPOPECCHOHATHHO
OpPUEHTUPOBAHHBIX 3a71a4);

- OIICHKA TECTOBBIX 3aJIaHHIA;
- OIICHKA BBITTOJIHEHUS
JIOMAIITHUX CaMOCTOSITEIBHBIX
pador;

- Ha0JIIOIEHUE U OIICHKA
pelieHus Keiic-3a1ay;

- HaOJIIOIEHUE U OIICHKA
JIEJIOBOU HUIPBI;

- 3a4€T

I1K 3.5.
DopmHpoBaTh
BHU3YaJlIbHYIO U
MPE3EHTALlMOHHYIO
4acTH IIPOEKTa
MH(}OpMallOHHON
MOJIENH 3aHUs

Paznen 7

- YCTHBIN OIIPOC;

- (hpOHTAIBLHBIN OTIPOC;

- OLIEHKa MPAaKTUYECKUX padoT
(pemeHns Ka4eCTBEHHBIX,
pacueTHbIX, NPOPECCHOHATBHO
OpUEHTUPOBAHHBIX 3a71a4);

- OIICHKA TECTOBBIX 3aJaHH;

- OLICHKA BBIIIOJIHEHUS
JIOMAIIHUX CAMOCTOSITEIbHBIX
pabor;
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- HaOJIIOIEHUE U OLICHKA
peleHus Keic-3a1ay;

- HaOJIFOICHHE M OLIEHKA
JIETIOBOM UTPBI;

- 324ET
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