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Opranmzanus — paspabotuuk: [BIIOY MO «MpkyTckuil TEXHHKyM TpaHCHOpTa U
CTPOUTENILCTBAY

Pazpabotunk AmOpocoBa Enena BmagumupoBHa, mpernogaBaTtellb NepBOM KBaTH(PUKALMOHHOM

KaTeropmuu

PaccMoTtpeHa u 0J100peHa Ha 3aceJaHuU

ALK
ITporokon Ne 10 ot 29.05.2025 .


https://www.consultant.ru/document/cons_doc_LAW_452080/
https://www.consultant.ru/document/cons_doc_LAW_452080/
https://www.consultant.ru/document/cons_doc_LAW_452080/
https://www.consultant.ru/document/cons_doc_LAW_452080/

COZEPXXAHUE

. TIACTIOPT PABOYEM ITPOI'PAMMBI YUYEBHOM JUCIIUTIJIMHBI

. CTPYKTYPA U COJEP)KAHUE YUYEBHOU JUCIIUITJIMHBI

. YCJIOBUA PEAJIM3ALIMN ITPOI'PAMMBI IUCLHUIIJIMHDBI

. KOHTPOJIb 1 OIIEHKA PE3VJIbTATOB OCBOEHUMA JUCHUITIINMHBI

. IIEPEUEHDb TEM UCCJIEAOBATEJIbCKUX ITPOEKTOB

CTp.

10

17

19

21



1 TACIIOPT PABOYEM NPOI'PAMMBbI YYEBHOM U CIHUILIMHBI

Xumus

1.1. MecTo IMCHMIVIMHBI B CTPYKTYPe OCHOBHOI 00pa3oBaTe/IbHOM NMPOrpaMMbI:

YyeOHas nucuuIInHa «XUMHS SIBISETCS 0053aTeIbHON YacThIO 00111e00pa30BaTEIIEHOTO
IIUKJIa OCHOBHOM 00pa3oBaTeabHON mporpamMMbl B cooTBeTcTBUH ¢ PI'OC 1o crenuaibHOCTH
15.02.10 MexaTpoHuKa U po0OOTOTEXHUKA (10 OTPACIAM).

1.2. Tlnanupyemble pe3y/abTaThl OCBOEHHUS THCUMIJIMHBI:

Oco00¢ 3Ha4YCHNE TUCIHUILIMHA UMEET MPH (OPMHUPOBAHUN U PA3BUTHH.
e OO0mMX KOMIIETEHIIHIA:

OK 01. Beibupats crioco0sI pemieHus 3a1a4 npohecCHOHATBLHON ASSTEIPHOCTA MPUMEHUTEIEHO
K pa3jIM4HbIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBpeMEHHBIC CPEJICTBA MTOMCKA, aHATIM3a U UHTEPIIPETAIluu HHHOpMAITUH
U WHQOpPMAIMOHHBIE TEXHOJOTMM IS BBIMOJHEHUS 3a4ad  NpodecCHoHAIbHON
JeSITeNIbHOCTH;

OK 03. IlmanupoBaThb M pealqM30BbIBATH COOCTBEHHOE MPOPECCHOHATBHOE W JMYHOCTHOE
pa3BuUTHE, MNPEANPHUHUMATENbCKYIO JAEATeNbHOCTh B Ipo(deccCHOHaNbHOW cdepe,
WCTIOJB30BaTh 3HAaHUS 1O (UHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX >KU3HEHHBIX
CUTYyalUsX;

OK 04. 3ddexTrBHO B3aMMOICHCTBOBATH U Pa0OTATh B KOJUIEKTUBE U KOMaH/JIC,

OK 05. OcyuiecTBiasTh yCTHYIO U INHUCbMEHHYIO KOMMYHHUKAIIMIO Ha T'OCYJAPCTBEHHOM S3BIKE
Poccuiickoit denepauuu c ydyeToM OCOOEHHOCTEH COLMANBHOIO M KYJBTYPHOTO
KOHTEKCTa;

OK 06. IlposiBniTh rpa’kJaHCKO-MATPUOTUYECKYIO MO3MUIIMIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJMLMOHHBIX OOIIEYEIOBEYECKHX LIEHHOCTEH, B TOM YHCIE C
Y4€TOM TapMOHHU3allMM  MEKHAIMOHAJbHBIX M  MEXKPEJIUTHO3HbIX OTHOIIEHUH,
INPUMEHSTh CTaHAaPThl AHTUKOPPYIIIMOHHOTO ITOBE/ICHUS;

OK 07. CopneiicTBOBaTh COXPAHEHUIO OKPY)KAIOIIEH CPEJlbl, PECYpPCOCOEPEKEHUIO, TPUMEHITh
3HaHUS 00 U3MEHEHUM KIMMAaTa, IPUHLUIBI OepexkIMBOro MPOU3BOACTBA, 3()(HEKTUBHO
JIEWCTBOBATh B UPE3BbIYANHBIX CUTYaLUsAX;

OK 08. Hcnosnb3oBaTh cpeacTtBa (pU3MUECKOW KyJIbTyphbl Ul COXPAHEHUS U YKPEIUICHUS
30pOBbsl B Tpolecce Mpo(eccCHOHATbHOM  JEATENIbHOCTH W MOJJIepKaHUS
HE00X0AUMOT0 YPOBHS (hU3MUECKON TOATrOTOBIEHHOCTH;

OK 09. Ilonp3oBaThCsi MNpOQEeCCHOHANBHONM JOKYMEHTallMell Ha TOCyJapCTBEHHOM U
MHOCTPAaHHOM $I3bIKAX.

e TIpodeccnoHanbHBIX KOMIIETECHIIUMA:

[IK 2.3. IIpoBOANTH KOHTPOJIH PAOOTOCIIOCOOHOCTH TTPOrPAMMHOTO O0ECIIEYEHUS IIEKTPOHHBIX
YCTPOMCTB yIIpaBiI€HUs, IPUBOJIOB U JATYUKOB MEXATPOHHBIX YCTPONCTB U CUCTEM.

[1K 2.4. BT 0TpabOTaBIIKME PECYPC WX BBIICANINE U3 CTPOST KOMIIOHEHTHI MEXaTPOHHBIX
YCTPOMCTB U CUCTEM.

I[IK 3.7. IlpoBoauth 00paOOTKYy JJaHHBIX, IMOJIYYEHHBIX C BHYTPEHHHX CHCTEM KOHTPOJIS
POOOTOTEXHUYECKUX CPEACTB U HABECHOTO 000PY/I0BAHUSI.

OcBoenue copepx aHus yIeOHON TUCITUTUINHBI « XUMUS 00€CTIeUNBACT TOCTIKEHUE
CTYJIEHTAMHM CJIEYIOLIUX PE3yJIbTaTOB:



O01mme KOMIeTeHIMHT

ILnanupyemsble pe3yJibTaThl 00y4eHHUs

Oo0mmue

I[]/ICIII/IHJII/IHapHI)Ie

OK 01 Boi6bupats
CIOCOOBI pelIeHus 3a/1a4
podeccruoHaIbHOM
NesITeTbHOCTH
[IPUMEHUTEIHHO

K Pa3JInIHBIM
KOHTEKCTaM

- TOTOBHOCTH K TPYY,
OCO3HAHHE IIEHHOCTH
MacTepcTBa, TPYAOTI00HE;

- TOTOBHOCTbh K aKTUBHOMN

e TeTbHOCTH
TEXHOJIOTMYECKOU U
COLMAJIBHOM
HaTPaBJICHHOCTH,
CHOCOOHOCTh HHUITUMPOBATH,
[TAHUPOBATH U
CaMOCTOSITEIILHO BBITIOHSTH
TaKyIo e TeIbHOCTD;

- IHTEPEC K Pa3ITUIHBIM
chepam npodeccuoHaIbHON
e TEIBHOCTH,

OBJajicHHE YHUBEPCATLHBIMU
Y4IeOHBIMH TTO3HABATEIIBHBIMU
MECTBUSIMU:

a) 0a30BbIC TIOTUICCKUE
elicTBUA:

- CaMOCTOSITEIIbHO
(hOopMyITHPOBATH U
AKTyaJIn3UpOBaTh MPOOIEMY,
paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABJIUBATh
CYIIECTBEHHBINA TPU3HAK WIIH
OCHOBAHUS JJIsl CDABHCHHS,
Ki1accupUKaIy 1
00001IeHUS;

- OTIPEICIIATh SN
esITEIbHOCTH, 33/1aBaTh
MapamMeTpsl U KPUTCPUHU HX
TOCTHKCHHUS;

- BBISIBJISTH 3aKOHOMEPHOCTH
1 IPOTHUBOPEYHS B
paccMaTpUBaEeMBbIX SBJICHUSX;
- BHOCUTH KOPPEKTHBHI B
NesITeTbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3yIHTATOB
[IeJISIM, OLICHUBATh PUCKH
[MOCIICJICTBHUI JIEATETHHOCTH;
- pa3BUBATh KPEATUBHOE
MBIIJICHUE TIPU PEIICHUH
PKU3HEHHBIX TIPOOJIEM

0) 0a3oBbIC
MCCIICIOBATEIILCKUE
IEVICTBUS:

- BJIaJICTh HaBbIKAMH y4eOHO-

YMETh Ha3bIBAaTh BEILIECTBA 110
TPUBUAIILHOM WJIM MEKTyHAPOTHOM
HOMEHKJIATYPE;

YMETb ONPEIEIATh: BAJICHTHOCTh U
CTENEHb OKUCIECHUS XUMUYECKHUX
PJIEMEHTOB, THI XUMHUYECKOU CBSI3H B
COEJIMHEHUSX, 3aps HOHA, XapaKTep
Cpeabl B BOJHBIX PACTBOPAX HE
OpraHUYECKUX U OPTraHUUYECKUX
COEIMHEHUH, OKUCIIUTEIb U
BOCCTAHOBUTEIb, IPUHAIIIEKHOCTH
BEILIECTB K Pa3HbIM KJaccam
HEOPraHMYECKUX U OPTaHUYECKUX
COeTUHCHUI;

YMETh XapaKTEePU30BaTh: SJIEMEHTHI
MaJIbIX [IEPUOJIOB 10 UX MOJIOKEHUIO B
[Iepnonnueckoii cucreme J[.1.
Menpeneesa; o0e XUMUYECKUE
CBOICTBAa METaJNIOB, HEMETAJLIOB,
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX U
OpraHUYECKUX COCITMHEHH; CTPOCHUE
1 XUMUYECKHUE CBOMCTBA U3yUYEHHBIX
HEOPraHMYECKUX U OPTaHUYECKUX
COCIMHCHU;

YMETh OOBSICHITH: 3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUSI, MPUPOTY XUMHUECKOM
CBs131 (MOHHOW KOBAJICHTHOM,
METAJUTMYECKOM M BOJIOPOTHOM),
3aBUCUMOCTb CKOPOCTH XUMUYECKON
[PEAKINH ¥ MOJI0KEHUE XUMUYECKOTO
[PaBHOBECHS OT Pa3IUYHBIX (PAKTOPOB;
YMETb BBITIOJIHATh XUMUYECKHUI
PKCIEPUMEHT: MO PAaClIO3HABAHUIO
BOKHEUIIINX HEOPTAaHUIECKUX U
OpPraHUYECKUX COCTMHEHUM;

YMETb MTPOBOJIUTh: CAMOCTOSTEIbHBIN
MOVCK XUMUYECKOW NH(OpMALIUU C
MCII0JIb30BAHUEM Pa3JINYHBIX
MCTOYHUKOB (HAY4YHO-TOIYJISIPHBIX
M3/1aHUH, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB MHTepHETa); UCIIOJIB30BATH
KOMITBFOTEPHBIE TEXHOJIOTHH JIJIS
00pabOTKU U Mepeaud XUMUYEeCKOH
nH(pOpMalMU U €€ MPeICTaBICHUS B
pa3uyHbIX (opMax;

YMETb CBSI3bIBATh: U3yUYEHHBII
MaTepuai co CBOer
podeccroHaIbHOM IS TENbHOCTHIO;




M CCIIEI0BATENBCKON U
[MPOEKTHOM e TETbHOCTH,
HaBbIKAMU PA3PEILICHUS
poOiieM;

- BBIIBJISITH IPUYUHHO-
CJIEZICTBEHHBIE CBSI3U U
AKTyaJIU3UpOBaTh 33/1a4y,
BBIJIBUT'aTh TUIIOTE3Y €€
[pELLICHUS, HAXOAUTh
QpPTyYMEHTBI IS
T0KA3aTeJIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh
[apaMeTpbl U KpUTEPUU
[peLeHus;

- AHAJIM3UPOBATH NOJYYEHHbIE
B XOJI€ PELICHUS 3a1a4l
[pE3yJIbTaThl, KPUTUYECKHU
OLICHUBATh UX
TOCTOBEPHOCTb,
[IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX yCJIOBUSIX;

-- YMETh IEPEHOCUTDH 3HAHUS
B [103HABATEIBHYIO U
MPaKTHYECKYIO0 00JacTH
PKU3HEEATEIbHOCTH;

- YMETb UHTEIPUPOBATH
3HAHUS U3 PA3HBIX
MpeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIC HJICH,
npeasiaraTb OpUruHaIbHbIC
[MOXO/Ibl U PELICHUS;

U CIIOCOOHOCTH UX
HCTOJIb30BAaHUS B
[103HABATEJIbHOU U
COLIMAJIbHON ITPAKTHUKE

YMETh HCII0JIb30BaTh IPUOOPETEHHBIE
3HAHUS U YMEHHMSI B IPAKTUUECKOM
NESTENBHOCTH U TOBCETHEBHOM
PKU3HU:

YMETh OOBSICHATH XUMUYECKUE
SIBJICHUS, IPOUCXOJISIIUE B IPUPOJIE,
OBITY M Ha IPOU3BOICTBE;

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CpPE/ICTBA
[oKCKa, aHaJIu3a 1
MHTEPIIPETALIH
nH(pOopMaLny, U
H(pOpMaIMOHHbBIE
TEXHOJIOTUH TSI
BBIMIOJTHEHUS 327124
pogeccroHaIbLHOM
NesITeTbHOCTH

B 001acTtu IEHHOCTH
HAYYHOTO MMO3HAHUS:
-chopMHUpPOBAaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHS HAyKU U
00IIECTBEHHON MPAKTHUKH,
OCHOBAHHOTO Ha JUAJIOre
KYJIBTYp, CHOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B
MOJUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHNE
SI3BIKOBOM 1 UMTATEILCKOM
KyJIbTYPBI KaK CpeicTBa
B3aMMOJICHCTBUS MEKIY

JIFOJbMH U TIO3HAHHWA MUpaA,

YMCTI) BJIaAACTH CI/ICTCMOI\/JI XUMHUYCCKUX
3HAHMI, KOTOPask BKJIIOYAET:
OCHOBOIIOJIATAOIIUE TIOHATHUS
(XMMHUYECKHUH DJIEMEHT, aTOM,
HJIEKTPOHHAs 000JI04Ka aToma, S-, p-,d-
HIIEKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYIIa.

YMETb OTPEIeISATh BAJICHTHOCTD,
PIEKTPOOTPULATENBHOCTD, CTEIIEHb
OKHUCJICHUS, XUMUYECKasi CBSI3b, MOJIb,
MOJIIPHYIO Maccy, MOJISIPHBII 00beM.

YMETH OIIPCACIATH TOMOJIOTHYECKHUI
pAa, TOMOJIOTH, YIJIeBOAOPOIHI,
KHCJIOPOJ- XU a30TCOACPKAIIUC




- OCO3HAHHE [IEHHOCTH
HAay4YHOU JEATEeIIbHOCTH,
TOTOBHOCTH OCYIIECTBIISAT
[TPOEKTHYIO U
MICCIIeIOBATEIBCKYIO

eI TeTbHOCTh
WHINBUAYATIbHO U B TPYIIIIE.
OBJtajicHHe YHUBEPCATHLHBIMU
Y49eOHBIMU TTO3HABATEIIBHBIMU
MECTBUSIMU:

B) pabota ¢ nHpopMaIuei:

- BJIaJIETh HaBBIKAMH
MOJTy4eHUsT HH(OPMAIIUU U3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENILHO
OCYIIIECTBIIATH TIOUCK, aHAJIH3,
CUCTEMATH3AIHIO U
WHTEPIPETANNIO0 UHPOPMAIIUY]
[pa3TUYHBIX BUIOB U (HhOpM
NpeICTaBICHHS;

- CO371aBaTh TEKCTHI B
pa3IMYHBIX popmarax ¢
y9eTOM Ha3HA4YCHUs
UH(OPMAIIUH | 1IEJICBOM
ayTUTOPUH, BEIOHpAst
ONTUMAIIEHYIO (hOpMY
MpPEICTABICHUS U
BU3yaJTU3aIIH;

- OIICHUBATH JOCTOBEPHOCTD,
JIETUTUMHOCTh MH(OpMAIINH,
€€ COOTBETCTBHE IMPABOBBIM U
MOPaJIbHO-ITHYECKUM
HOpMaM;

- HCTIOJIb30BaTh CPEICTBA
H(OPMaLIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B pEIICHUHN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpTraHU3aI[MOHHBIX 33724 C
coOJIroIeHreM TpeOOBaHUI
PPrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, THTHEHEI,
pecypcocOepexeHus,
MPABOBBIX U AITHYECKUX HOPM,
HOPM MH(OPMAITMOHHON
0€30MaCHOCTH;

- BIIAJICTh HAaBBIKAMU
[pacTio3HABaHUS U 3alUTHI
nHpOpMaIny,
nH()OPMAITMOHHON
0€30MaCHOCTH JTUYHOCTH

COCAMHCHUA.

YMETh pa3iInyaTh KJIACChl
OpraHMYECKUX BEIIECTB: aJIKaHbI,
QJIKEHBI, AJIKMHBI, ApOMATHYECKHE
YTJIEBOAOPObI, CIIUPTHI,
OMOJIOTNYEeCKH aKTUBHBIE BEILECTBA
(YryieBoAbl, )KUPBI, OETIKHN).

yMETb CBOOOJIHO OIIEPHPOBATH
[TOHATHAMM: XUMUYECKUX IIEMEHTOB,
CTPOCHHEM ATOMOB AJIEKTPOHHOU
KOH(UTypaIy aTOMOB.

YMETb OIIpeNEsITh MOHOMED,
[10JINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTaJIJINYECKasl pelieTKa, TUIIbI
XMMUYECKHX peakluil (OKUCIUTEIbHO
BOCCTaHOBUTEJbHBIE, 3K30- U
HHI0TEPMHUECKUE, PEAKIIUA HOHHOT'O
oOMeHa), pacTBOP, HIIEKTPOJIUTH,
HEAJIEKTPOJINTHI, SJIEKTPOTUTHYECKAS
CCOLMalUs, OKHCITUTENb,
BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peaKIK, XUMHUUECKOe
[paBHOBECHE), TEOPUU U 3aKOHBI
(TeopHst XUMUYECKOTO CTPOEHUS
OpPraHUYECKHX BEIIECTB
A.M.byTtneposa, Teopus
HIIEKTPOIMTUYECKOHN TUCCOLUALINY,
[EPUOINYECKUN 3aKOH
J1.11.MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XUMHUH,
(haKTOJIOTHUECKUE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJIYYEHUH U
0€30MacCHOM HCII0Ib30BaHUH
Ba)KHEHIINX HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB B OBITY U
[IPAKTUYECKOU NeATEIbHOCTH
YEJIOBEKA;




OK 04 DddexTrBHO
B3aMOJEHCTBOBAThL U
paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITEIBHOCTH U
CaMOOTPE/ICTICHUIO;
-OBJIa/ICHUE HaBbIKaMU
y4eOHO-UCCIICI0BATEIIbCKOM,
[MPOEKTHOM M COIMaIbHOM
NesATeTbHOCTH;

OBjasieHne yHUBEPCATbHBIMU
KOMMYHHUKATHBHBIMU
MECTBUSIMU:

0) COBMECTHas JCSITCIBHOCTD:
- IOHUMATh U UCTIOJIB30BATh
[MPEUMYILIECTBA KOMAaHIHOU U
MHIMBUAYaTbHON pabOoThI;

- IPUHUMATD TSN
COBMECTHOH JICATEILHOCTH,
OpraHU30BBIBATH U
KOOPAMHHUPOBATH IEUCTBUS IO
€€ JTOCTH)KEHHUIO: COCTABIISATh
IUIaH JIeHCTBHI,
pacupeseNsiTh POJU C Y4ETOM
MHEHUI Y4aCTHUKOB
00CyX)IaTh pe3yJIbTaTh
COBMECTHOM paloThI;

- KOOPAUHUPOBATH U
BBITIOTHSTH PabOTy B
YCIIOBHSIX PEabHOTO,
BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO
B3aMMOJICICTBHS;

- OCYIIECTBIISITH TO3UTUBHOE
CTpaTeruueckoe MoBeIeHUE B
[Pa3TUYHBIX CUTYAIHSX,
[IPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
MHUIUATHBHBIM.

OBjasieHne YHUBEPCATbHBIMU
PETYJISITUBHBIMU JICHCTBUSMU:
) IPUHSATHE ce0s U IPYTUX
IO JICH:

- IPUHUMATh MOTHUBBI U
ApryMEHTHI IPYTUX JIIOeH
[IpH aHaJIN3€e PE3yIbTaTOB
NesATebHOCTH;

- IPU3HABaTh CBOE MIPAaBO U
[IpaBO APYIUX JIKOJAEH Ha
OIINOKH;

- pa3BUBaTh CIOCOOHOCTH
MOHUMAaTh MUP C TO3UIUH

YMCTb OIICPHUPOBATH NOHATUAMMU:
IUCIICPCHBIC CUCTEMBI, paCTBOPHBI
PaACTBOPCHUC

YMETh ONEPUPOBATH OHITUSIMU:
KHCJIOTBI, COJTH, OKCHIBI, IIEI0YN

YMETH paClio3HaBaTh KJIIACChI
OPraHN4YCCKUX BCIICCTB U
HCOPIraHMYCCKUX BCIICCTB.

YMETh ONEPUPOBATH MOHATHIMHU:

YMETh BBITIOJIHATH J1a00paTOpHbIE
OTIBITHI U TIPAKTUYECKUE PaOOTHI

YMETb UCII0JIb30BATh XapaKTCPHbIE
[TPU3HAKU U B3aHUMOCBS3b H3yUYEHHBIX
[TOHATUMN, IPUMEHSATD
COOTBETCTBYIOILNE IIOHATHSA ITPU
ONMCAHUU CTPOCHHUS U CBOWCTB
HEOPraHMYECKUX U OPTaHUYECKUX
BEILLECTB U UX IIPEBPALLECHUN;
BBISIBJISITH B3aUMOCBSI3b XMMHUYECKHUX
3HAHUU C IIOHATUIAMU U
[IPEICTABICHUSIMH IPYTUX
ECTECTBEHHOHAYYHBIX IIPEIMETOB.

YMETb UCII0JI30BATh HAUMEHOBAHMUS
XUMUYECKHUX COECTMHEHUI
MEKyHapOJHOTO COK03a
TEOPETUYECKON U MPUKIIATHON XUMHUH
11 TPUBHAJIbHBIE HA3BAHUS BAKHEHIINX
BEIIECTB (ITUJIEH, alleTHIIEH,
riuiepuH, Genon, popManbIeruasl
YKCyCHasi KUCJIOTa, IJIMIHAH, YTapHbII
ras, yrieKHCIblid ra3, aMMHUaK,
ralleHas U3BeCTb, HETALICHAs U3BECTD,
[IUTHEBAs COJIAa U IPYTUX), COCTABIISTh
(bopMyIbl HEOPraHUYECKUX U
OpraHUYECKHX BEIECTB, YPABHEHUS
XMMUYECKHX peakLuil, OOBsACHITh UX
CMBICJI; IOATBEPXKAATh XapaKTEpPHbIE
XMMHUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOLIMMU SKCIIEPUMEHTAMHU
1 3aIIACSIMUA YPAaBHEHUN XUMHUYECKUX
[pEaKLHA.

IPYroro 4yejoBeKa




OK 07 CogeiicTBOBaTh
COXpaHEHHIO
OKpY’KalolIen Cpesl,
[pecypcocOepexeHHIO,
[IPUMEHSATH 3HaHUS 00
M3MEHEHUU KIuMarTa,
[IPUHIIUIIBI OEPEKITUBOTO
[IPOM3BO/ICTBA,

b hekTHBHO AeiicTBOBATH
B UpE3BbIYAHBIX
CUTYaIUX

- HE IPUHUMATD JEUCTBUS,
MIPUHOCSIITNE BPE/T
OKpYKarolleu cpee;

- YMETh MPOTHO3UPOBATH
HeOIaronpusiTHbIC
PKOJIOTMYECKUE MOCIIEACTBUS
MpeanTpUHIMAEMBbIX
EeCTBUM, IPEIOTBPAILATh
VX

- pacIIUpHUTh OMBIT
NEeSITEIILHOCTH DKOJIOTHYECKOM
HaIPaBJICHHOCTH;

- pa3pabaThIBaTh IIaH
[perIeHus MpoOIeMbl C Y4eTOM
QHaJTN3a UMEIOIINXCS
MaTepHaTbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIIATD
[[€JICHATIPABJICHHBIN MOUCK
MepeHoca CpecTB U CIOCcOO0B
eiCTBUA B
npodecCHOHANBHYIO CPEeay;

- YMETb MEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U
MPaKTUIECKYI0 00IacTH
PKU3HEICSTEIbHOCTH;

- IpeJIaraTh HOBBIE MPOEKTHI,
OILICHUBAThH UJCH C MO3UIIUU
HOBU3HBI, OpPUTUHATILHOCTH,
MPaKTHYECKON 3HAYNMOCTH;

- 1aBaTh OLIEHKY HOBBIM
CUTYalUsM, BHOCUTh
KOPPEKTUBHI B ACSATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE
[PE3yJIbTATOB IEISIM

YMETh BJIaJI€Th OCHOBHBIMU METOIaMHU
HayYHOTO MMO3HAHUS BEIIECTB U
XUMUYCCKHX SIBJICHUH (HAOIIOACHUE,
M3MEPEHHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE).

YMETh POBOAMUTH PACUETHI 10
XUMAYECKHM (hOopMyJIaM U
YPaBHEHUSM XMMUYECKHX peakLuii ¢
MCIIOJIb30BaHUEM (U3UYECKUX
BEJIMYMH, XapaKTePU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEILECTBA; UCIIOIb30BATh
CHCTEMHBIC XUMHUYECKUE 3HAHUS IS
[IPUHATHUS PEIICHU B KOHKPETHBIX
PKM3HEHHBIX CUTYAIUAX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM.

YMETb OIIEPUPOBATH XMMHYECKON
nH(popMale, oayyaeMon 13
Pa3HBIX HCTOYHHUKOB (CPE/ICTB
MaccoBOM MH(OpPMaIINHU, CETh
IHTEpHET U IpyTHe).

coOur01aTh MPaBUiIa SKOJIOTHYECKU
11e71eCO00Pa3HOro MOBEACHUS B OBITY U
TPYJLOBOM AESATEIBHOCTH B LIENSX
COXpaHEHHUs CBOETO 3710pOBBS U
OKpYKarollel IPUPOIHON CPeIbl;
YUUTBIBATH OITACHOCTH BO3JCHCTBHS HA
PKUBBIC OPraHU3MBbI OIPEIEICHHBIX
BEILIECTB, IOHUMAasl CMBICJ IIOKa3aTels
[pEIEIbHON IOy CTUMOU
KOHLICHTPALIHH.




[TpakTrueckas peanusanys LEIU U 3a1a4 BOCIIUTaHUS OCYILECTBISAETCS B paMKax
CJICIYIOIINX HAMpaBICHUH BOCTIUTATENFHON pabOTh TeXHUKYMa. KaXkjoe u3 HUX MpeICTaBICHO
B COOTBETCTBYIOLIEM MOJYJIE.

Mopyns 1. ['paxknancko-nmaTpruoTHUYECKOE

Monyns 2 IIpodeccuonanbHo-opueHTHpYOLIee (pa3BUTHE Kapbepbl)
Moaynb 3 DKoJIoru4eckoe

Monyns 4 CopTuBHOE U 30pOBbecOeperatoriee

Monynb 5 CTyaeH4ecKoe caMOyIIpaBJICHNE

Monyns 6 KyneTypHO-TBOpUECKOE

Monyns 7 busHec-opueHTupytoliee (MOJI0AKHOE TPeANPUHUMATEIBCTBO)
Monyns 8 [IpaBoBO€ HampaBieHuE

VVVYVVVVYY

1.3. Kosin4ecTBO 4aCOB HA OCBOEHHE MPOrpaMMbl U CHMUILIUHBI:
O06Bem obpazoBatenbHOI porpammsl 80 4acoB.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIUILIVNHBI

2.1. O0beM y4yeOHOI TUCHUILUIMHBI U BUAbI Y4eOHOM padoThl

Buj yueOHoii padoThl

Oovem uacoe

YueOHasi HAarpy3Ka o0yyarouerocs (Bcero) 80
B TOM 4YHCJIE!
TEOPETHUECKOE 00yUEHNE 48
71a00paTOPHBIE/TIPAKTUUECKHIE 3aHATUS 30
13 HUX NpoQecCHOHATbHO-NIPODUIbHBIC 3aHATHUS 6
Koncynpramuu 3ammra HHAXBUAIYAIBHOTO MMPOEKTA 2
POMEXKYTOUYHAs aTTecTtanus B hopme nudGepeHIMpoBaHHOTO 3aUeTa 2
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2.2. TemaTnueckuii IJIaH U co/iep:KaHNe y4eOHON AU CHMIIIMHBI

Xumus
HaumeHoBaHue Conep:xaHue y4eOHOro MaTepuajia, CamMOCTOsSITeJIbHAsA padoTa 00yyauuxcs Oo6bem | Peanusyembl
pa3/1esioB U TeM 4acoB € MOyJIH
PIIB/¢dopmu
pyembie OK
MK
1 2 3 4
Pa3znen 1. O0mas HeopraHuueckas XUMHs
BBenenne 1-2 ‘ 2
Tema 1.1. Copepxanue yaeOHOro MaTepuaJia 4 2
OcHoBHBIE 3-4 | OcHOBHbIE MOHATHSI XUMHH. 2 M2
MOHATHE U BemectBo. Atom. Monekyna. Xumuueckuii aneMeHnT. KonndectBo BemecTBa. [IpocTeie n OKl1
3aKOHBI CIIOJKHBIE BellecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBINA COCTAB BEIIECTB. XUMUYECKUE IIK 1.1
3Haku U Hopmysibl. OTHOCHUTEIBHBIE ATOMHASI M MOJICKYJISIPHAS] MACCHI JIP4,J1P6
5-6 | OcHOBHbIE 3aKOHBI XMMHHU. 2
AJTOTpOTHBIE MOTM(UKAIIMHA XUMHYSCKHX BemecTB. CTeXHOMETpHsI
Tema 1.2. Coaep:xanue yueOHOro MaTepuaJia 4 2
Ilepnonnueckuit | 7-8 | Ilepmoauyeckuii 3axon /I. . Menaeneena. 2 M1
3aKOH U Ortxkpsite . 1. Menneneessim llepnonnueckoro 3akoHa. [lepuonndeckuil 3aKoH B OK1
nepuoauYecKas dbopmynuposke . 1. Menzaeneena. [IK1.2
cucremMa [lepronnyeckas TabIMIIa XMMUYECKHUX 3JIEMEHTOB — TpaduuecKkoe 0ToOpakeHue JIP6
JA.N.MeHpenees a neproauueckoro 3akona. CTpyKTypa nepruoandeckoi TabauIbl: MeproAbl (Mable U
OosbiKe), rpynimsl (ri1aBHas ¥ modoyHast). CTpoeHue aroma u nepuoandeckuit 3akon 2. U.
MenneneeBa. AToM — ciioXHas 4yacTuna. Sapo (mIpoTOHBI U HEUTPOHBI) M AJIEKTPOHHAS
oboouka. M3oronsl. CTpoeHUE 3MEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB MaJIbIX
neprnoioB. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000JI0UYEK aTOMOB JIEMEHTOB OOJIBIITNX
nepruo10B (MepexoHbIX 1eMeHTOB). [ToHsATHE 00 OpOUTaNIX: S-, P- U d-opOuTany.
DneKTPOHHBIE KOH(MUTYpAIIMM ATOMOB XUMHYECKHX DJIEMEHTOB.
9-10 | JI.p 1. MoaesmpoBaH#e MOCTPOEHUSA 2
Tema 1.3. Copnepxanue yaeOHOro MaTepuasa 8 2
Crpoenne 11-12 | Tunbl xuMHYeckoii cBsizu. KoBajieHTHast xXuMu4yeckas cBsizb. MoHHasi XumMHyecKkast 2 M5
BelecTsa cBs3b. MeTajsinyeckasi CBf3b. OK5




MexaHu3M 00pa3oBaHMs KOBAJIEHTHOHN CBS3M (OOMEHHBII U JOHOPHO-aKIENTOPHBIN).

[IK1.5

DIIEeKTpOoOTpULATENBLHOCTh. KOBaneHTHBIE MMOJISIPHAS M HEMOJIsIpHAas CBA3U. KpaTHOCTH JIP4
KOBaJICHTHOM CBsI3U. MOJIEKYJISIpHBIE U aTOMHBIE KpUCTAJIINYECKUE perieTki. CBolcTBa
BEIIECTB C MOJIEKYJISIPHBIMU M ATOMHBIMU KPUCTAJUTMUECKUMH perieTkamMu MloHHast
XUMHYecKast cBs3b. KaTHOHBI, X 00pa3oBaHMe U3 aTOMOB B pe3yJbTaTe Mpolecca
OKHCIIeHHUs. AHMOHBI, UX 00pa30BaHKE U3 aTOMOB B pe3yJIbTaTe Ipolecca
BOCCTaHOBJIEHUS. MIOHHAas CBA3b, KaK CBSI3b MEXy KATHOHAMHU U AaHMOHAMHU 32 CUET
JIEKTpOCTaTUYeCKOro NpuTshKkeHus. Kiaccuukalius HOHOB: 1O cOCTaBy, 3HAKy 3apsja,
HAJIMYMIO THAPATHOM 000s10uky. IOHHBIE KpUcTaunyeckue pemeTki. CBOMCTBA BEIIeCTB
C MOHHBIM TUIIOM KpPHUCTAJIIMUECKOM pemeTkn MeTamundeckast cBa3b. Metamndeckas
KpUCTaJIIIN4ecKast
peleTKa 1 MeTaJulnyeckasi XuMu4eckast cBsi3b. Pu3nueckue cBOMCTBa METAJIIOB
13-14 | YncTrble BemecTBa U CMECH. 2 M3
[Tonstue o cmecu BeuiecTB. ['oMoreHHsle U rereporeHHsle cMecu. CoctaB cMecen. OK4
Jucniepcubie cuctembl. [loHsTHE 0 MUcTiepcHOM cucteme. JlucniepcHas daza u I1K1.3,IT1K1.5
nucrniepcroHHas cpena. Knaccudukarus aucrnepcHbIx cucteM. [IoHATHE 0 KOJUTOMIHBIX JIP6
cUCTEMax U MaccoBasl JOJM KOMIOHEHTOB CMECH, MacCOBast Ol MpUMeEceH.
15-16 | JL.p 2. IlpuroToBieHue cycnieH3uH Kap0oOHATa KaJbLUUs B Bojie 2
17-18 | JL.p 3. Pemienue 3a1a4 no teme «UucThie BelecTBa H CMeCH» 2
Tema 1.4. Copepxanue yueOHOro MaTepuasia 6 2
Bopna. 19-20 | Boaa: PactBopsbl. PacTBopenue. 2 M5
PacTBOpBI. Bopna kak pactBoputens. PactBopumocTs BenecTB. HacbleHHbIe, HEHACHIIIEHHbIE, OK7
DJIEKTPOJIHTHYE MIEPECHIICHHbIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, )KUJKOCTEH U TBEPIIbIX I1K1.2,I1K1.3
cKas BEIIECTB OT Pa3INUHBIX (PAKTOPOB. JIP7
AUcCOLMALMS. MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA
21-23 | JL.p 4. llpuroroBjieHHe pacTBOpa 3aJaHHOI KoHIeHTpauuu. OnpeeneHue KavyecTBa 2
aHTudpu3a. npodeccHoHAIBLHO-NPOPUIbHOE 3aHATHE
23-24 | JL.p 5. Pemienue 3a1a4 no teme «Bojaa. Pacrpopul. PacTBopeHue». 2
Tema 1.5. Coaep:xaHue y4eOHOro MaTepHuaJia 2 2
Knaceupukauusa | 24-25 | Kucjorbl, 0CHOBaHHS, COJIH, OKCH/IbI HX CBOICTBA. 2 M4,0K7
HEOPraHu4ecKHuXx Kucnotsl, ocHOBaHMS, COJIM KaK 3JIEKTPOIUTHI, UX KiIaccu(UKaIUs 110 pa3IndHbIM I1K1.1,I1K1.5
COeJMHEHHUI N UX IpU3HaKaM. XMMHYECKHE CBOMCTBA B CBETE TEOPUU JIEKTPOJIUTHUECKON TUCCOLUALINN. JIP6
CBOlicTBA
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Tema 1.6. Copnepxanue yueOHOro MaTepnasa 4 2
XumMuueckue 26-27 | Knaccupukanusi XdMUYEeCKUX PeaKIuii. 2 M5
peaKknuu Peakiuu coenuHeHus, pa3noxkeHus, 3aMelieHus, oomeHa. Katanutuueckue peakiuu. OK9
OOpatumMble 1 HeOOpaTUMBbIEe peaklnu. [ OMOreHHbIE U TeTePOreHHbIE PEAKLIUH. I1K1.7,11K2.1
DK30TEpMUYECKHE U SHAOTEPMUYECKHE peakiun. TermnoBoi 3¢ hekT XuMuaeckux JIP4
peakuuii. TepMOXUMUYECKUE YPABHEHHUS.
28-29 | OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIHH. 2
Crenenb okucienus. OKUCIUTENb U BOCCTaHOBIIEHHE. BoccTaHOBUTENb M OKHUCIICHUE.
MeToa 31eKTpOHHOr0 OanaHca AJIsl COCTABICHHS YPaBHEHHH OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKLUi
Tema 1.7. Coaep:xanue yueOHOro MaTepuaJia 12 2
MeTauibl 30-31 | MeTaJjuibl. 2 M6
HEMeTaJLIbI Oco0eHHOCTH CTPOEHUS aTOMOB UM KpucTaioB. Pu3nyeckre CBOCTBa METAJIIOB. OK10
Kiaccudukarus MeTamioB 1Mo pa3IMuHbIM MpU3HaAKaM. XUMHYECKHE CBOMCTBA METAJLIOB. IIK1.2,TIK1.3
DIEKTPOXUMHUYECKUH psiji HApsDKeHUH MeTamioB. Meramtorepmus. O0mpe crioco0s JIP4
nosrydeHus MetasuioB. [Tonsitue o metasmypruu. CrutaBbl YepHBIE U IIBETHBIE.
31-32 | HemeTaJuIbl. 2 M2
OcobeHHocTH cTpoeHHUst aTOMOB. HemeTasiisl — mpocThie BelecTBa. 3aBUCUMOCTh OK7
CBOICTB raJlor€HOB OT UX MojoxeHus B [lepnonnyeckoil cucteme 1 HEMETaJIOB B IIK1.3
3aBUCHMOCTH OT HX IOJIOKEHUS B PSIAY IEKTPOOTPULIATEIBHOCTH. JIP6
33-34 | JL.p 6. 3akajika M OTIYCK CTAJIM. 2
35-36 | JI.p 7. IlosryyeHne, coOMpaHue U pacno3HaBaHue ra3oB. 2
37-38 | JL.p 8. PemieHue 3KkcnepuMeHTAIbHBIX 32/1a4 0 TeMe MeTajlibl. 2
39-40 | JI.p 9. Pemienue 3xkcniepuMeHTAJIBHBIX 327124 10 Teme HemeTa/Libl. 2
Pa3zpnen 2. Oprannyeckasi XUMHS.
Tema 2.1. Copnepxanue yueOHOro MaTepuasia 4 2
OcHoBHBIE 41-42 | Ilpeamet opranuveckoii xumuu. Teopusi cTpoeHUsi OpraHuYecKUX coeTHHeHU A. M. 2 M7
MOHATHS Byraeposa. OKI11
OpraHu4ecKoi IIpupoaHble, NCKYCCTBEHHBIE M CUHTETUYECKHE OpraHudecKue BellecTBa. CpaBHEHUE ITK1.5,11K2.1
XMMHH U TeOpUs OpPraHMYECKUX BEIIECTB C HEOpraHWnYecKuMH. BaleHTHOCTh. XMMHUECKOe CTPOeHHE KaK JIP4
CTpOeHMs MOPSAJIOK COETUHEHMSI aTOMOB B MOJIEKYJIbI IO BaJIECHTHOCTHU. Teopus cTpoeHus
OpraHUYecKuX oprannueckux coequHenuit A.M. bBytiepoBa. OcCHOBHBIE MTOJIOKEHUS TEOPUU
coeIuHeHMit XHUMHUYECKOTO CTpoeHus. M3oMepust U n3oMepbl. XUMHYECKHe (POpMyYIIbI U MOAETH

MOJICKYJI B OpFaHquCKOﬁ XHMMHH. KJ'IaCCI/I(bI/IKaI_[I/IH OpraHHU4YCCKHX BCIICCTB.
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Knaccudukanus BemecTs Mo CTpOSHHUIO YIIIEPOTHOTO CKeJleTa U HATMUHIO
(YHKIIMOHAJIBHBIX TPYIIL. [ 'OMOJIOTH ¥ TOMOJIOTHSI.

43-44 | Knaccudukanusi peakuuii B OpraHu4eckoi XuMHH. 2
Peakuuu npucoeauHeHus (TUpUpOBaHUsl, TAIOTEHUPOBAHUS, THAPOraJIOreHUPOBAHUS,
ruapaTaiuu). Peakuuu otuierieHus (1eruipupoBaHus, 1€rHIporaloreHUpoOBaHus,
neruaparauun). Peakimu 3amenenus. Peakiuu nzoMepusaimi.
Tema 2.2. Coaep:xanue yueOHOro MaTepuaJia 12 2
Yraesogopoan! | 45-46 | AjKaHBI. 2 M5
U UX PUPOJHbIE AJKaHBI: TOMOJIOTMYECKUH Psijl, ©30MEPHS U HOMEHKJIATypa aJIKaHOB. XMUMHUYECKHE OK3
HCTOYHUKH CBOICTBA aJIKaHOB (METaHa, 3TaHa): TOPEHUE, 3aMEIICHUE, PA3JIOKEHUE, IETHIPUPOBAaHUE. I1K1.3,I1K2.1
47-48 | AnkeHbl. AJIKHHBI. 2 JIP6,J1P4
OTuieH, ero nojlyuyeHue (JIeruIpupoBaHUEM 3TaHa, JEMNOJUMEPU3aLUEN TOIUATUIIEHA).
['omonornueckuii psia, U30MepHsi, HOMEHKIIATypa ajJlKeHOB. XUMHUYECKHE CBOMCTBA
STUJICHA: TOPEHUE, KAaUeCTBEHHBIE peakiuu (oOeciBeunBaHue OPOMHOM BOJIBI U pacTBOpa
IIepMaHIraHaTa Kajus), TuapaTanus, nonumepusanus. [Ipumenenue sTuieHa Ha OCHOBE
CBONCTB.
Anxusbl. AuetuieH. XUMUYECKHUE CBOKMCTBA ALIETUIIEHA: TOPEHHE, OECCIIBEUNBAHNE
OpOMHOI1 BOJIbI, IPUCOETUHEHNE XJIOPOBOIOpOIa U TuapaTanys. [[pumeHenne aneruiena
Ha OCHOBE CBOMCTB. MexKKIIaccoBasi M30Mepus ¢ aJIKaIueHAMU
49-50 | JL.p 10. JlueHbl M KAYUYKH. 2
51-52 | Apenbl. 2
Benzon. Xumudeckue cBoiicTBa O€H30Ia: TOPEHUE, PEAKIINU 3aMETECHHS
(ranorenupoBaHue, HUTpoBaHue). [Ipumenenne 6eH3071a HA OCHOBE CBOWMCTB
53-54 | HedTb 1 nonyTHbII HedTsAHOI ra3. 2
55-56 | JI.p 11. Onpeaenenue kayecTBa 0eH3UHOB ((PPaKIMOHHBIN COCTaB, CO/lep:KaHUe 2
KHUCJIOT M 1ej04eil). npodeccuoHaJIbLHO-IPO(PUIbHOE 3aHATHE
Tema 2.3. Coaep:xanue yueOHOro MaTepHuaJia 10 2
Kucnopoacopep | 57-58 | Cnmprol. ®enoJr. 2 M4
JKamue I'unpoxcunbHas rpynna kak ¢GyHKIHMoHadbHas. [IoHsTHE 0 peeNbHBIX 0THOATOMHBIX OK7
OpraHuv4ecKue cnupTax. XUMHUYECKHE CBOMCTBA 3TaHOJA: B3aUMOJIEHCTBHE C HATpueM, 00pa3oBaHue I1K1.1,ITIK1.5
COeIMHEeHHUA MIPOCTBIX U CJIOKHBIX 3(UPOB, OKUCIIEHUE B albAerul. [[puMeHeHe 3TaHo1a Ha OCHOBE JIP11

CBOMCTB. [ TMIIEpUH KaK IpeICTaBUTEIb MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakuus
Ha MHOTOAaTOMHBIE CIIUPTHI. [I[puMeHeHue raumepuHa.

®enon. Puznyeckre U XUMUIECKUE CBOWCTBA ¢eHoNa. B3anMHoe BIMsHUE aTOMOB B
MoJIeKyJie peHoJa: B3auMOJIEHCTBUE C TUAPOKCUIOM HATPUsl U a30THOM KUCIOTOM.
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59-60

Auabaernabl. KapOoHoBbIe KMCTIOTBI.

[TonsiTre 06 anpaernaax AnbAeTHaHAS TPyIa Kak GyHKIHOHATbHAsA. DOpMabIerua 1
€r0 CBOMCTBA: OKUCIIEHUE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTAHOBIIEHHE B
COOTBETCTBYIOIUHN ciupT. [lonyyeHue anpaeruioB OKUCIEHUEM COOTBETCTBYIOLINX
criuptoB. [Ipumenenmne Gpopmanbaeruia Ha OCHOBE €T0 CBOMCTB.

Kap6onossie kucnotsl. [TonsiTHe 0 kKapOoHOBBIX KHcI0oTax. KapOokcuiabpHas rpyra Kak
¢byHKIIMOHATBHAS. [ OMOIOTHYeCKHiA s/ TPEeIeTbHBIX OJJHOOCHOBHBIX KApOOHOBBIX
kucnot. [Tomyuenne kapOOHOBBIX KUCIOT OKUCICHUEM alIbIETUI0B. XUMUYECKUE
CBOMCTBA YKCYCHOU KHUCTIOTHI: OOIIHE CBOMCTBA ¢ MUHEPATLHBIMUA KHUCIIOTAMU U PEaAKIIHS
stepudukanuu. [[puMeHeHre YKCyCHOM KHCIIOTHI HA OCHOBE CBOMCTB. BhICIINE XUpHBIE
KHMCJIOTBI Ha IpUMEpE NaJIbMUTHHOBOM U CTEAPUHOBOM.

61-62

CaoxHble 3QUPBHI U JKUPHI.

ITonmyuenue cnoxHbIx 3¢hupoB peakuueil srepupukanuu. CraoxHble 3(UpPbI B IPUPOJIE, UX
3Ha4yeHue. [Ipumenenue ciI0KHbIX 23(UPOB HA OCHOBE CBOUCTB. JKUPBI KaK CIIOKHBIE
s¢upsl. Knaccudukanus sxupoB. XuMu4eckre CBONCTBA KUPOB: TUAPOIIU3 U
TUAPUPOBAHUE KUIAKUX KUPOB. I[puMeHeHne )KUPOB Ha OCHOBE CBOMCTB. MbLia.

63-64

YraeBoasl.

VYrneBosl, MX K1accupUKAIM: MOHOCaXapuabl (I1t0K03a, GpyKTO3a), Tucaxapusl
(caxapo3a) u monucaxapuabl (Kpaxmai U 1eurio3a). [ 1roko3a —BemecTBo ¢
JIBOWCTBEHHOH (PyHKIIMEH — alibIeruaocnupT. XMMHYECKUE CBOMCTBA TIIIOKO3BI:
OKHCJIEHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COPOUT, CIIUPTOBOE OpOKEHHE.
[IpMeHeHMe TIII0KO3bl HA OCHOBE CBOWCTB. 3HAaUEHHUE YIJIEBOAOB B KUBOW IIPUPOJIE U
KU3HU 4eoBeKa. [IoHsaTre o peakuusax MOJMKOHACHCAUY U THAPOJIA3a Ha IPUMEpe
B3aUMOIIPEBpALLCHMI: [ TTII0K03a — noJIMCaxapu.

65-66

JL.p 12. Onpenesienne Ka4ecTB MaceJ (TeMIepaTypa 3acTbIBAHNS).
npodeccuoHAJIbHO-NPOPUIIbHOE 3aHATHE

Tema
2.4.A30T0C0€EP
JKalme
opraHnyeckKue
COCJUHCHHS.
IHonumepsl

Conep:kanue y4e0OHOro MaTepuaJia

12

2

67-68

AMHUHBI.

[Tonsitne 06 amuHax. Anudarnueckue aMUHbI, UX KI1acCU(pUKAIUS U HOMEHKIIATYpa.
AHWINH, KaK opranndeckoe ocHoBanue. [lonyuenne anunuHa u3 HUTPoOEH30a.
[IpuMeHeHne aHWIMHA Ha OCHOBE CBOMCTB

69-70

AMHMHOKHCJIOTHI.

AMMHOKHUCIIOTHI KaK aM(OTepHbIe, 11 YyHKIIMOHATBHBIE OPraHUUECKUE COSIUHEHHUS.
XUMHYECKUE CBOMCTBA aMUHOKHCIIOT: B3aMMOJICUCTBHE CO MIEI0YaMH, KUCJIOTAMH B IPYT
¢ Apyrom (peakuus nojaukoHaeHcanuu). [lentuanas cBsA3b M MOJUNETITUIBL.

M2
OK3
I1K1.3,I1IK1.6
JIP4,J]1P6
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[IpumeHeHue.

71-72 | JL.p 13. Beaku. PacTBopeHue 6ej1K0B B Boje. 2
73-74 | JL.p 14. lloammepsl. 2
75-76 | JL.p 15. Penienne 3KCiepMMEHTAJIBHBIX 32/1a4 HA HAEHTH(PUKANMIO OPraHUYeCKHX 2
COeIMHEHMIA.
77-78 | Audg3auer 2
KoncyabTanus 3amuuTa MHIMBUAYAJBHOIO MpoekTa 2
Bcero 80
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3.YCJOBUS PEAJIN3ALIMY YUYEBHOM JUCIIUILIVHBI.
3.1. TpeOoBaHMsA K MUHHUMAJIBHOMY MAaTE€PHAJIBbHO - TEXHHYECKOMY 00ecIe4eHUuI0

Peanuzauus nporpamMMel  yueOHOM JUCHUIUTMHBI TPEOYeT HANUYMS yueOHOro KabuHeTa XUMUs U
1abopaTopum.

Ob6opynoBanue yueOHOro KabuHeTa:

-ITocamouHBIX MECT 110 KOJMYECTBY O0yYarOLIUXCs,

-Crynbs,

- JIOCKa KJIacCHasl.

- pabouee MecTo MpernoiaBaTes.

[Ipubops! u ycTpoiicTBa

BrrTsoxHOM 1mKad

Orserymurenb

VY4eOHble HATIIAAHBIE TOCOOUS:

NeproandecKas CUCTEMa XUMUYECKUX IEMEHTOB

J.1. Menneneesa, psa HaIPsDKCHUM METAIIIOB; Psil 3JIEKTPOOTPULATEIBHOCTA METAILIOB,
Ta0JIMIIa PACTBOPUMOCTH COJIEH, KHCJIOT M OCHOBaHHM B BOJIE, IIJIAKATHI 10 XUMHUU ,
XMMHYECKasl IOCY1a, XUMUYECKUE PEAKTUBBI

KommuiekTsl yueOHO - HarssiIHbIX TOCOOMH 10 AUCHUIIINHE.

JelicTByo11asi HOPMaTUBHO - TEXHUYECKAsl JOKYMEHTALIHS:

[IpaBuna TexHUKN OE30MACHOCTH MpU padoTe B JaOOpaTOPHUHU.

3.2.AudopmanmonHoe odecriedyeHue 00ydeHust
Ilepeyenb pexoMeHAyeMbIX YUeOHBIX U31aHUI, HHTEPHET PeCypPCOB, 10NOJTHUTEIHLHON
JUTEepaTyphbl.
OcHOBHbIE HCTOYHHKH.

[Nabpuensu O.C. Xumusi: yue6. mis ctya. npod. yued. 3aeaenuti / O.C. 'abpuemnsn, UT.

OctpoymoB. — M., 2021.
JonoHuTEIbHbIE HCTOYHUKH

Ia6puensa O.C. Xumus: opran.xumust: yue6. ans 10 ki1. o6meodpazoBat. yupexaeHHi ¢
yriyout. uzydenuem xumuu / O.C. I'abpuensa, U.I'. Octpoymog, JI.A. KaprioBa — M., 2018.

Kyssmenxo H.E., Epemun B.B., [lonkos B.A. Kpatkuii kypc xumuun. — M., 2018.

[Tnuyruna I'.B. Xumus u noBceHeBHAS )KU3HB yeiaoBeka. — M., 2019.

Epoxun I0.M., ®ponos B.1. COopHuK 3a1a4 U yIIpa>KHEHUH IO XUMUHU (C AUJAKTUIECKUM
MaTepuaaoM): yued.mocodue A CTyJeHTOB cpelH. mpod. 3aBen. — M., 2022.

I'a6puemnsa O.C., JIpicoBa I'.I'. Xumus B TecTax, 3aadax ¥ yHIpaKHEHUSIX:

yue0.mocodue. —M., 2022.

I'a6puensa O.C., OctpoymoB W.I'. Xumus: yueOnuk. — M., 2022.

INa6puensn O.C., Octpoymos WN.I'., lopodeera .M. [Ipaktukym no obuieii,
HEOPTraHUYECKOM U OpraHnYecKor XUMuu: yued.mocodue. — M., 2021.

Jus npenoaasaresiei

INabpuenan O.C. Xumus nns npenoaasarens: yueoHo-MeToaudeckoe nocooue / O.C.
Iabpuensn, I'.I'. JIsicoBa — M., 2022.

lNa6puensiu O.C. Hacronpnas kaura yuntens xumun: 10 knace / OC. I'abpuensn, UT'.
OctpoymoB — M., 2020.

lNa6puensiu OC. HactonpHas kaura yuutenst xumun: 11 kmacc: B 2 4. / OC. IN'abpuensiy, I'.T'.
JIeicoBa, A.I'. BBeaenckas — M., 2020.

Apmanckuii E.A. MeTonuka oOy4eHUs] XUMHUH B KJlaccax ryMaHUTapHOTO npoduiiss — M.,

2021.
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Ky3nenosa H.E. OGyuenne xumMuu Ha ocHOBe MexnpenMeTHoi unrerpauu / H.E.
Kysnenosa, M.A. llaTanos. — M., 2022.
YepHobOenbckas I.M. Meronuka o0yueHuss XUMUH B cpesiHeit mkone. — M., 2020.

Ia6puensa O.C. Jlpicopa I'.I". Xumust 1u1st TpeniojaBaTelist: METOIUYECKOe mocooue. — M.,
2023.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS JUCIHUIIJINHBI
KoHTpoJib 1 olleHKa pe3yIbTaTOB OCBOCHUS YUEOHOUM TUCIUILTAHBI OCYIIECTBIISICTCS
MpernojaBaTesieM B POIECCe MPOBEICHUS MPAKTUUECKUX 3aHATHI U Ja00paTOpHBIX padoT,
TECTUPOBAHUS, @ TAK)KE BHITIOJHEHUS 00yUYaIOMUMHUCS UHAUBUIYAJIBHBIX 3a1aHUH, POCKTOB,

HCCIEeJOBaHUM.

Pe3yabTaThl 00y4yeHus
(ocBOCHHBIC YMEHHSs1, YCBOCHHbIC 3HAHUSA)

®opMbI U METOAbI KOHTPOJISI U OLIEHKH
pe3yJbTATOB 00yUeHUs

YMmenunsd:

Ha3bIBaTh: u3ydeHHble  BemiecTBa 1o | OLieHKa yMEHUI COCTaBJIEHMs MOJIEKYJISPHBIX

TPUBHAIILHOU WIH MEXIYHApOIHON | MU CTPYKTYPHBIX (OPMYJ M Ha3blBaTh MX IO

HOMEHKJIIATYpE; TPUBUAIILHOMN 15RI051 MEXKIYHAPOIHOMN
HOMEHKJIATYPE.

ONpeNeNATh:  BAJEHTHOCTb U cTeneHb | OueHka paboThl C TUIAKTHYECKUMU

OKHCJICHUS XUMHUYECKHX DJIEMEHTOB, THUI | €IMHHUIIAMM.

XUMUYECKOU CBSI3M B COCOUHEHUAX, 3apsal
HOHA, XapakTep Cpelnbl B BOAHBIX PacTBOPAX
HE OpraHUYEeCKHUX u OpraHUYECKUX
COCIMHEHUM, OKUCIIMTENIb U BOCCTAaHOBUTEIID,
IIPUHAJUIEKHOCTD BEIIECTB K Pa3HbIM KiaccaMm

TectupoBanue.

HCOPraHUYCCKHUX nu OpPraHu4eCKux

COCIUHEHUM;

XapaKTepU30BaTh: 3JIEMEHTHI Mmanbix | JlabopaTopHas pabora Ne 1
nepuoaoB 110 nux ITOJIOKCHUIO B

[Tepuonnueckon cucreme /.M. Menneneesa;
o0muye XWUMHUYECKHe CBONCTBA METAILIOB,
HEMETAJLJIOB, OCHOBHBIX KJIaCCOB
HCOPraHUYCCKHX n OpPraHu4eCKux
COCIMHEHUHN; CTPOEHUE U  XUMHUYECKHUE
CBOMCTBA HU3YYCHHBIX HCOPraHU4YCCKUX U
OpraHUYECKHUX COECIMHEHMUI;

OOBSACHATH: 3aBUCUMOCTb CBOWCTB BEILIECTB OT
UX COCTaBa U CTPOCHHUs, IPUPOLY XUMUUYECKOU
CBS3M (MOHHOM KOBAJIEHTHOM, METAJTIN4YECKON
U BOJOPOJHOM), 3aBUCUMOCTb CKOPOCTH
XUMUYECKOM  PEakUMH U IIOJIOKEHUE
XMMHMUYECKOTO PAaBHOBECHS OT Pa3iIU4YHBIX
(bakTopoB;

JlaGopaTtopHsbie paboTel Ne 2, 4, 5.

BBITIOJTHATh XHUMHWUYECKHH OKCIICPUMCHT: II0
paciio3HaBaHUIO Ba)XKHEHIIINX HCOPTaHNYCCKUX
1 OPraHruvdCCKuX COC)IHHGHHﬁ;

JlaGopaTopHnas pa6ota Ne 3.

IIPOBOJMTB: CaMOCTOSITCIIBHBIN IIOUCK
XMUMHUYECKON MH(pOpPMAIMK C UCTIOIb30BAHUEM
Pa3IUYHBIX HICTOYHUKOB (Hay4HO-

MOMYJIIPHBIX M3/aHUM, KOMIBIOTEPHBIX 0a3
JaHHBIX, PeCypcoB MIHTepHETA); NCTIOIB30BATh
KOMIIBIOTEPHBIE TEXHOJIOTHH I 00paboTKH U
nepefayd XUMHUUYECKoW HWHpopmammum u ee
MPEICTABICHUS B PA3JIMYHBIX hopMax;

[IpoBepka U OlLieHKa pelIeHUs MPaKTUYECKUX
3anad. [IpoBepka u oreHKa pereHust y4eOHbIX
3azad.

CBSI3bIBATh: M3YYEHHBIM Marepuana cO CBOEH
po¢eCCUOHATBHON JIEATEIIbHOCTBIO;

OLICHKa paboThI C
CIMHUIAMH,  TEKYIIHE

TectupoBanue,
JUJAKTUYECKUMU
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3aueTHbIe PabOThI.

HCIIOJIb30BaTh MpuoOpeTeHHble 3HaHUs U | TectupoBaHue, OLICHKA paboTsI c

YMEHUS B MPAKTHUYECKON JESITENbHOCTH U | AUJAKTUYECKUMHM  €AMHHUIAMH,  TEKyLIue

TTOBCETHEBHON KU3HHU: 3a4eTHBIE PAOOTHI.

OOBSACHATH XUMHUYECKHE aBieHus, | TecTupoBaHue, OLICHKA paboTsI c

MPOUCXOJAIINE B TPUPOAE, OBITYy W Ha | IUJAKTUYCCKUMH  CIWHUIAMHU,  TEKYIIHe

MIPOU3BO/ICTBE; 3aueTHbIe PabOThHI

ONpeAeNsiTh  BO3MOXKHOCTH  NpOTeKaHus | TecTupoBaHue, OIICHKA paboTsI c

XUMUYECKUX TMPEBpAICHUH B PaA3JIMYHBIX | AUJAKTUYCCKUMH  C€IAMHHUIIAMHU,  TEKYIIUE

YCIIOBUSIX U OLICHKHU MX MOCIIEACTBUN; 3auéTHbIC PabOTHI.

oOpamareCs € TOPIOYMMH M TOKCUYHBIMHU | TecTupoBaHueE, OIICHKA paboTsI c

BEIIIECTBAMU TUJAKTUYECKUMHU  €UHUIIAMU,  TEKYIue
3auéTHbIC PabOTHI.

pacro3HaBaTh ~ BaxHedmue — xumuueckue | OueHka  pe3yJabTaTOB  CaMOCTOATENIbHOMN

IIOHATHUS: BEUICCTBO, XUMHAYECKUN JJIEMEHT,
aTOM, MOJICKYJIa, OTHOCHUTCJIIbHBIC aTOMHAasA U
MOJIEKYJISIpHAsl MaccChl, HOH, aJUIOTPOMHSI,
HU30TOIIbI, XMMHYCCKas CBsiA3b, BAJICHTHOCTD,
CTENeHb OKUCJIEHHMSI, PACTBOPBI, SJIEKTPOIUT U
HEOJICKTPOJIUT, OKHCJIUTCIIb )41
BOCCTAHOBUTEIb, TEIUIOBOHM A(pdekT peakuuu,
CKOpPOCTbh XUMHYECKOW PEAKLIUH.

paboTHI.
VYeTHBII o1poc

NPUMCHATH 3aKOHBI XUMHUM: IJId PCHICHHUA
HEHUSl 3a/1ay, HaXOXKJEHHS MacChl BELIECTB,
00BEMa pacTBOPOB; MACCOBOM JIOJIH.

Onenka  paboOTHI
eIMHHULIAMH.

C JANJAKTUYCCKUMU

TIPUMEHSTH; XUMUYECKHE CBSI3H, | Y CTHBIN OIPOC.

3JIEKTPOJIMTUYECKHE uccoLManuu, ctpoeHust | TectupoBaHue.

OPraHNUYEeCKHX 178 HEOPraHUYECKUX

COCJIMHCHUH;

MIPUMEHSATH BEIleCTBa n Marepuansl: | TectupoBanue, OIICHKA paboThI c
BaXHEHIITNX KJIaCCOB; HEOPraHWYECKUX | JUIAKTUYECKUMHU €IUHHUIIAMU

BEILIECTB U OPraHUYECKUX BEIIECTB. KaJbLMs,
OEH30J1, METaHOJ U TaHOJ, CI0XKHbIE YQUPHI,

KHUPBI, MbLJIa, MOHOCaXapuasl (TJIFOKO3a),
aucaxapunbl  (caxaposa),  MOJIMCAaXapHuabl
(xpaxman u LEJUTI0N03a), aHWIUH,
AMHWHOKUCJIOTHI, 6GJ'IKI/I, HCKYCCTBCHHBIC U
CUHTETHYECKHE BOJIOKHA, Kay4qyKH,
TTACTMACCHI,
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5. HEPEYEHb TEM UCCJIIEJOBATEJIBCKHUX ITPOEKTOB

B mupe koppo3uun MeTasuios.

B mupe nonumepos.

B yauBuTENIEHOM MUpPE KPUCTAILIOB.

B uém Bkyc xne6a?

Baxxneimmii mokazartesiab 3K0JIOrM4eCKOr0 COCTOSHHS MOYBHI - pH.
Benukas TaiiHa BOABI.

Benukuii yuensiit M.B. JlomoHOCOB.

Benukobpuranus B xxu3Hu U gestenbHoctd .M. Menneneesa.
Bunpr xumnueckon cBSA3H.

Buramun C u ero 31adueHue.

3HaKy Ha MUIIEBbIX yIAKOBKaX.

3HameHuTble HanUTKU. [Tnrocel u Mmunychel HanutkoB «llencu» u «Koka-Komnay,
«Cnpaitty u «®DaHrtay.

3yOHbIe acThI

W3 5x13HU TOJIMATUIIEHOBOTO MAKETA.

W3 gero coctout onexna. Bonokna.

N3yuaem cUIIMKATHI.

N3yueHne CBOWCTB IIAMITyHEH.

N3yueHue cekpeToB MPUTOTOBICHUS KIIEs.

N3ydenue cocraBa U CBOMCTB MUHEPAIHHOM BOJIBI.

N3ydenue cocraBa MOPOKEHOTO.

N3yuenue cnocoOHOCTH U AMHAMUKH HAKOTUICHUS TSKEITBIX METAJIJIOB JIEKAPCTBEHHBIMU
pacTeHusiMH (Ha IPUMEPE OJHOTO BUA JIEKAPCTBEHHBIX PACTEHUIN).
N3yuenne xapakTepUCTHK MOPOKEHOTO KaK MPOIYKTa TUTAHUSI.
WNHuaexchl MUIeBbix 100aBOK.

WNuaukaTopsl B OBITY.

WNHpaukaTopsl BOKpYT Hac.

3HaK{ Ha TMUIIEBBIX yIaKOBKaX.

3nameHuThie HaNUTKU. [lmtockl 1 MuHychl HanuTKOB «llencu» n «Koka-Komnay,
«Cnpaitty u «®DaHTtay.

3yOHBIC MACTHI

W3 5x13HU NOIMATUIIEHOBOTO MAKETA.

N3 gero cocrout onexnaa. BoyiokHna.

N3yvyaeM CHIIMKATHI.

N3ydeHne CBOWCTB IIAMITyHEH.

N3yueHne cekpeToB MPUTOTOBIEHUS KIIEs.

N3yueHne cocraBa U CBOWCTB MUHEPAIBHON BOJIBI.

N3yueHne coctaBa MOPOKEHOTO.

N3ydenne crmocoOHOCTH M TMHAMUKHA HAKOTUICHUS TSKEIIBIX METAIIJIOB JIEKAPCTBCHHBIMU
pacTeHHsIMH (Ha IpUMepe OJHOTO BUJA JIEKAPCTBEHHBIX PACTEHHI).
N3yueHue xapakTepuCTHK MOPOKEHOTO KaK MPOAYKTa MTUTAHUSI.
Nuaexcel numieBsix 100aBOK.

WNupukatopsl B OBITY.

WNHpaukaTopel BOKpYT Hac.
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