dbeneparbHOE TOCYAAPCTBEHHOE 00/ PKETHOE 00pa30BaTEIbHOE YUPEIKICHUE BBICIIIETO
o0Opa3oBaHUs

«MWUYYPUHCKHUI IT'OCYTAPCTBEHHBIN ATPAPHBI YHUBEPCUTET»

LeHTp-KOUIEIK NPUKIAIHBIX KBAIU(UKAIUI

YTBEPXIEHA YTBEPXIAIO
peneHneM y4eOHO-MEeTOAMYECKOTO [Ipencenarens yaueOHO-METOAMYECKOTO
COBETa YHHUBEPCUTETA COBETa YHUBEPCUTETA
(mporokon ot 18 anpesst 2024 1. Ne 8) C.B. ConoBbéB
«18» ampens 2024 r.

COﬂOBbéB Ceprem MoanucaHo u$pPOBON NOAMUCHIO:

ConoBbés Cepren Bnagummposuny

Bnagnmmnposuny Dara: 2024.08.14 13:15:39 +03'00'
PABOYASI IPOTPAMMA OBLIEOBPA30BATEJIBHOMI
YYEBHOM JUCLHUILIMHBI

OY .07 XUMUA

CrnenmansHocTh 35.02.16 DKcmutyaTaysi 1 pEMOHT CETbCKOXO03SHCTBEHHON TEXHUKH U
o0opyoBaHUsA

Muuypunck - 2024



COJEP)KAHUE

1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI

OBIIEOBPA30BATEJIBHOM JUCIUATLIAHBI 3
2. CTPYKTYPA M COJAEPKAHUE OBIIEOBPA30BATEJIBHO
JTACHUILIMHBI 13
3. YCJOBWUS PEAJW3ALINM TPOTPAMMBI
OBIIEOBPA30BATEJIBHOM JUCIUATLIAHBI 24

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBbHOM JUCIATLIUMHBI 29



1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIEOBPA3OBATEJBHOMU JUCHUILIAHBI «XUMUS»

PaGouast mporpamma y4eOHOM IuCHUIUIHHE « XUMUSD TpeAHa3HaAYeHa [ M3yYCHHS XUMUH B
LeHTpe-Kouteke npukinagaelx kBammpukamnii ®I'BOY BO Muuypunckuit ['AY, peamusyromem
00pa3oBaTeIbHY0 MPOrpaMMy CpeAHEro oOIero o0pa3oBaHWS B IpeielaX OCBOCHUS OCHOBHOM
npodeccruoHanbHoi 00pasosatensHoll nporpammbl CITO Ha 6a3ze OCHOBHOTO 00MLIEro 00pa3oBaHus MPU
MOATOTOBKE KajapoB 1o creruansioctr 35.02.16 Dkcrmyaranust 1 peMOHT CEITbCKOXO03SMCTBEHHOM
TEXHHUKHU ¥ 000PYJOBaHUS

Pabouass mporpamma paspaborana Ha ocHoBe TpeboBanuii PI'OC cpeanero oOimero
o0Opa3oBaHMs, MPEABIBISEMBIX K CTPYKTYpE, COACPKAHHUIO M Pe3yJabTaTaM OCBOCHHUS y4eOHOU
JTUCIIUIUTMHBL «XHUMHS», B COOTBETCTBUHU ¢ PeKOMEHIausIMH 10 pealiu3aiuy CPEeTHETO OOIIEero
oOpa3oBaHMsi B  TpeJeliax  OCBOEHHS  oOpa3oBaTeNbHOM  MpOrpamMMbl  CPETHETO
npodeccnoHaTbHOTO 00pa3zoBaHus (MUCHMO JlemapraMeHTa TOCYJapCTBEHHOW IIOJUTHKH B

chepe cpemHero mnpodeccruoHaIbHOTO 00pa3oBaHus M TIpodeccHoHambHOro oOyueHus or 1
mapta 2023 r. N 05-592).

1.1.MecTto  AMCUMILIMHBI B CTPYKType OCHOBHOM npodgeccHOHATbHOM
o0pa3oBaTeIbHON NPOTrPaAMMBbI

O6u1eo0pazoBaTenbHast JUCIUILTHHA «Xumush» SIBISIETCS 00s13aTebHO Y9ACTHIO
o0meoOpazoBaTensHOr0 muKIa obpa3oBarenbHON mporpammbel CIIO B cootBerctBum ¢ ®PI'OC mo
cnermanpioct  35.02.16 DOkcruryaranusi W PEeMOHT  CEIbCKOXO3SMCTBEHHOW TEXHUKUH U
obopymoBaHus

1.2, Ileau u njiaHupyeMble pe3yJIbTAThI 0CBOEHUSI IUCUUILINHBI:
1.2.1. Iean o0meodpa3oBaTe/bHOMH TUCHUILINHBI

Henp aucrumiuHbl «XUMHS»: CHOPMYJIUPOBATh Yy CTYAEHTOB XHMHYECKOH COCTaBIAIOLICH
€CTECTBEHHO-HAYYHOM KapTHHBI MHMpa KaK OCHOBBI NPUHSATHS pELIEHUH B KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYaIUsIX, OTBETCTBEHHOT'O MIOBEJEHUS B IPUPOJHON CpELIE.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOCHHSI 0011e00pPa30BaTeIbHON JUCHMIIMHBI B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue JUCHUIUIMHA UMeeT NpH (popmupoBanuu u pa3sutuu OK.



Kox u HaumeHnoBaHue
hopMHUpyeMBIX
KOMIIETEHIIUHN

[limanupyembie pe3ysibTaTbl OCBOCHUS TUCLIUIIIINHBI

OO6mmme

I[I/ICHI/IHJ'H/IHapHBIC

OK 0l. BsiOupats
CHIOCOOBI pelieHus 3a1a4
npodeCCHOHATLHON
JeSATEIIbHOCTH
MPUMEHUTEIIBHO K
Pa3IMYHBIM KOHTCKCTAM;

B gactn TPYAOBOI'O BOCIIMTAHUA:
- TOTOBHOCTb K TpyAy, OCO3HAHUC LICHHOCTU MAaCTCPCTBA,

TPYIOJTFOOHE;

- TOTOBHOCTh K aKTUBHOMN JEeSTEIbHOCTH
TEXHOJIOTUYECKOM W  COLMAIBHOW  HANpaBJICHHOCTH,
CHOCOOHOCTh UHUIMHPOBATH, TUTAHUPOBATH u

CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS;
- WHTEpeC K pas3nuyHeiM cdepaMm mpodeccruoHaTIbHON
NESITEIbHOCTH,

Osnanenue YHHUBEPCATbHBIMU y4eOHBIMH
MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENIbHO (POPMYJIHPOBATh U aAKTyaJlU3HPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBNWBaTh  CYHIECTBEHHBIH  TMPU3HAK WU
OCHOBaHUS IS  CpaBHCHHS, KiIacCUQUKANMA U
00001IeHHS;

- OMPEACIATH IENN JEATEIBHOCTH, 33/IaBaTh IMapaMeTPhI
U KPUTEPUU UX JOCTUKCHHUS,

- BBIABJIATH 3aKOHOMEPHOCTH H TPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh, OICHUBATH
COOTBETCTBUE pE3yJIbTATOB IIENSIM, OLIEHUBATh PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KpEAaTHMBHOE MBIIUICHUE TIPH pPEIICHUU
JKU3HEHHBIX TTPOOIIEM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAQJETh HaBBIKAMU Y4YEOHO-MCCIEAOBATEIBCKON |
MPOEKTHON  JEATENBHOCTH, HaBBIKAMHU  pa3pelieHus

- BIAAETb CHUCTEMOW XHMHUYECKHUX 3HaAHHM, KOTopas
BKJIIOYAET: OCHOBOIOJATalOIIUE MOHATUS (XMMHYECKHUN
JJIEMEHT, aTOM, JJIEKTPOHHAs 00oyiouka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTAIM  aTOMOB, HMOH,  MOJEKYJa,
BaJICHTHOCTb, ANEKTPOOTPHUIIATETILHOCTb, CTETEHb
OKHUCJIEHUS, XUMHUYECKas CBfA3b, MOJIb, MOJIIpHas Macca,
MOJISIpHBIA 00BEM, YIIEPOAHBIA CKeleT, (HYHKIMOHATbHAS
rpynna, pajaukan, HW30MepHsi, MU30MEphbl, OMOJOIMYECKHM
psn, TOMOJIOTH, YIII€BOJOPOIbI, KHUCIIOPOJI- u
a30TCoNepKAINEe COCTUHECHUsS, OMOJOTHMYECKH aAKTHUBHBIC
BemiecTBa (YrJieBOAbI, KUPHI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS,
KPUCTAJUIMYECKAs peIIeTKa, THIbl XUMUYECKUX peakuuit

(OKI/ICHI/ITCHBHO-BOCCTaHOBI/ITeJ'II)HI)Ie, 9K30- u
OHAOTCPMHUYCCKUC, PCAKIIHUU HOHHOI'O O6MeHa), pacTBop,
OJICKTPOJIUTHI, HEOJICKTPOJINUTEI, SJICKTPOJIUTHYICCKAA

JUcCOLManus, OKHUCIMTENINb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PEeaKiiuu, XUMUYECKOE PAaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOpUST XUMHUYECKOTO CTPOEHUS OPraHuYecKUX
BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUUYECKON
auccoumranuu, nepuoanueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, (PAKTOJIOTHUECKUE CBEIACHHS O
CBOMCTBAX, COCTaBe, MOJTYy4YECHU N u 0Oe30macHOM
HCIIOJIb30BaHUH Ba)KHEHIITNX HEOPraHUYECKHUX n
OPTraHWYECKUX BEIIECTB B OBITY ©  TPAKTUYECKON
JIeSITEILHOCTH YEJIOBEKa;

- YMETh BBISBIATH XapaKTEPHbIC MPHU3HAKA U B3aUMOCBS3b
W3YYEHHBIX TOHATHM, NPUMEHITh COOTBETCTBYIOIHE




npo0Jem;

- BBIABIATH  TNPUYHHHO-CICJACTBCHHBIC  CBS3HM U
aKTyaJIM3MpOBaTh 3aJlady, BBIABUIATh THIIOTE3y €€
peIlleHus], HaXOIUTh apryMEHTHl JUIS JOKa3aTelbCTBa
CBOMX YTBEPI)KICHHH, 3a/JaBaTh IMapaMeTpbl U KPUTCPUHU
peleHus;

- aHAJM3UPOBATH IOJIYYCHHBIC B XOJ€ PEIICHHS 3aJa4d
pe3yNbTaThl, KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTb,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- YMETh TEPEHOCHTH 3HAHWS B II03HABATCIBHYIO W
NPAaKTUYECKYIO O0JIACTH KU3HEICATCIILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIIBHTaTh HOBBIC HJCH, NpeIjiaraTh OPUTHHAIBHBIC
MOJIXOJIbI U PELICHHUS;

- CIIOCOOHOCTh MX HCIIOJIb30BaHHUS B IO3HABATCIBHOM H
COILIMAJILHOM MPAKTUKE

NOHATUS  NpPU  ONMCAHUM  CTPOCHHSI U CBOICTB
HEOPraHUYECKUX M  OpPraHMYecKUX BELIECTB M  HX
IPEBPAILCHNI; BBISBIISTh B3aUMOCBSI3b XMMUYECKUX 3HAHUUI
C MOHATUSAMU U NPECTABIECHUSAMU JAPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- yYMETb HCIOJb30BaTh HAUMEHOBAHUS XUMHUYECKHUX
COCIMHEHUI MEXIYHAPOAHOIO COK03a TEOPETHYECKOW U
MPUKJIAJHON XUMHUU U TPUBUAIbHBIE HA3BAHUS Ba)KHEHIIMX
BellecTB  (dTWUJIEH,  aleTWIeH, [JHIepuH,  (eHo,
(dbopmanbaerua, yKCycHasi KUCIOTa, TJIMIUH, YrapHbBIA Tas,
VIJEKHUCIIbIA Ta3, aMMHUAK, TallleHas W3BECTb, HerauieHas
U3BECTh, NMUTHEBAsI COIa U JPYTUX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX W OPraHUYECKHUX BEUIECTB, YpPaBHEHUS
XUMHUYECKUX PEAKIUI, OOBSICHATHh UX CMBICI; TOJATBEPKIAaTh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOIIMMHU  O3KCIIEPUMEHTAMM M 3aIllUCAMU
YpaBHEHUN XUMUYECKUX PEaAKIUH;

- YMeThb YCTaHaBIMBaTh MNPUHAIEKHOCTh H3YUYEHHBIX
HEOPraHUYECKUX u OpPraHMYECKUX BELIECTB K
ONpejesieHHbIM  KjaccaM M TpyNmnaM  COEAMHEHUH,
XapaKTepu30BaTh MX COCTaB M BaXXHEWIINE CBOWCTBA;
ONpeAensiTh BUAbl XHUMHUYECKUX CBs3€ll (KOBaJeHTHas,
VOHHA, METaJIIINYEeCcKas, BOJOPOJHAs), THUIIBI
KPUCTAJNINYECKUX PEIIETOK BEIECTB; KiIaccu(UIupoBaTh
XUMHUUYECKHUE PEAKIINH;

- chopmHupoBaTh NPEACTABICHUA: O MaTepUAIbHOM
€IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U TI03HABAEMOCTH
SBJIEHUN MPUPOJIBI; O MECTE€ U 3HAYEHUU XUMHUHU B CHCTEME
€CTECTBEHHBIX HayK M €€ pOJIi B 00eCreueHNH YCTOWYMBOIO
pa3BUTHUS ~ YEJIOBEUYECTBa! B peumieHMH  TpobieM
9KOJIOTUYECKOM, SHEPTeTHUECKOM 1 MUILEBON Oe30MaCHOCTH,
B Ppa3BUTHUM MEAUIMHBI, CO3JAHMM HOBBIX MAaTEpUANIOB,
HOBBIX HCTOYHUKOB SHEPIuH, B o0ecreyeHnu




palMOHAIBHOIO IPUPOAONOIb30BAHUA, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI M OOLICH KyIbTyphl YelOBeKa, a TaKkKe
9KOJIOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOI Cpee;

- BJIAJeThb CHCTEMOW XHMHYECKHUX 3HAHHMH, KoTopas
BKJIIOYAET: OCHOBOIIOJIATAIOIINE TTOHATHS (JOMTOJTHUTEIBHO K
cucTeMe MOHATHH 0a30BOr0 ypOBHS) - H30TOIbI, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHME aToMma, rHOpHIn3anus aTOMHBIX
opOuTaineii, xumudeckas cBsi3b ("o " u "m", KpaTHBIE CBSI3N),
MOJISIpHAst

KOHILIGHTpalusi,  CTpyKTypHas  (opmyna,  u3oMepus
(cTpykTypHasi, reomeTrpuyeckass (LMC-TpaHC-U30MEPHUS),
TUIBl XUMHYECKUX peakuuid (roMo- U TeTepOreHHbIE,
oOparuMble ¥ HeoOpaTUMbIE), pacTBOpPbl (MCTUHHBIE,
JMCIIEPCHBIE  CUCTEMbI), KPHCTAUIOTHAPAThl, CTEMEHb
JIICCOIMALINY, AJIEKTPOJIN3, KPEKUHT, pUGOPMHUHT); TEOPHH
U 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HAHMUA,
JeXalmye B OCHOBE TIOHMMAaHHMA TNPUYMHHOCTH H
CUCTEMHOCTH  XUMHUYECKHMX  SBJICHMH, COBpPEMEHHBIE
MPEJCTaBICHUS O CTPOSHWHM BEIIECTBA HAa ATOMHOM,
MOJIEKYJISIPHOM u Ha/IMOJIEKYJIIPHOM YPOBHSIX;
MPEJICTaBICHUS O MEXaHW3MaxX XHUMHUYECKHX PpEaKIIHid,
TEPMOJIMHAMUYECKUX U KHHETMYECKUX 3aKOHOMEPHOCTAX MX
MPOTEKaHHUsI, O XHUMHUYECKOM DPAaBHOBECHH, JUCIIEPCHBIX
cucremMax, (DaKTONOTMYEeCKHE CBEIEHUs O CBOWCTBAX,
coCTaBe, TIOJNYYEHHHM H OE30MacHOM HCIOJIh30BAHUU
BOXHEUIIMX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B
OBITY W TIPAKTHYECKOW MAEATEIHHOCTH YEIIOBEKa; OOIIMX
Hay4YHBIX MpPHUHLIUIAX XHWMHYECKOTO TIpOU3BOACTBA (Ha
mpUMepe TPOU3BOACTBA CEPHOH KHCIOTHI, aMMHaKa,
MeTaHoJ1a, nepepaboTku He(hTH);

- YMETh TMPOBOIMTH pacyeThl M0 XUMHYECKHM (popMmynam U
YpaBHEHHMSIM XHMHYECKHUX PEAKIMH C HCIOJIb30BaHUEM




¢u3nyeckux BeNMYMH (Macchl, 00beMa ra3oB, KOJINYECTBA
BEILIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: PacyeThl M0 HAXOXKAECHUIO XUMHUECKONH (HOpMYIIbI
BEIIIECTBA; pacyeThl Macchl (00bEeMa, KOJIMYECTBA BEIECTBA)
IPOAYKTa PEAKLIMHU, €CIM OJJHO M3 MUCXOJHBIX BEILECTB JaHO
B BHUJE pacTBOpa C ONPEHEICHHOM MacCOBOM [JOJIEH
pPacTBOPEHHOI'0 BELIECTBa MM JAaHO B M30BITKE (HMMeEeT
MIPUMECH); PacYeThl MAaCCOBOM MJIM OOBEMHOM JIOJU BBIXO/1A
IPOAYKTa pEeaKiMK; pacueTsl TeIIOBOro 3pdexra peaxiuid,
00BEMHBIX OTHOILIEHUH ra3oB;

- YMETb BBISBIIATh XapaKTEpPHbIC NMPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX IOHATHUH, TNPUMEHATH  COOTBETCTBYIOLIUE
HNOHATUS  NPU  ONMCAHUU  CTPOEHUSI U CBOWCTB
HEOPraHWYECKUX M  OpraHMYeCKMX BEUIECTB M  HUX
IPEBPALLCHUI; BBISBIIATh B3AUMOCBSA3b XUMUYECKHX

3HAHUW C TIOHATUSAMU M NPEACTABICHUSMHU  JIPYTHX
npeaMeTroB A 0ojee  OCO3HAHHOIO IMOHMMAaHUS U
OOBSICHEHUS] CYIIHOCTH MAaTepUalbHOIO €IMHCTBA MHpA;
UCIIONB30BaTh  CHUCTEMHBIE XHMUYECKHME 3HAHHA A
OOBSICHEHUS! W TPOTHO3UPOBAHUS SBJICHHUM, HMMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- yMeTb UCHOJb30BaTh HAWMEHOBAHUS  XUMHUYECKHUX
COECIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOW U
MPUKJIAJHON XUMHUU M TPUBUAIbHBIE HAa3BAaHUS BEIECTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KJlaccaM OpraHH4ecKuX u
HEOPraHUYECKUX COEIMHEHUI; UCIOIb30BaTh XMUMHUYECKYIO
CUMBOJIMKY JUIS COCTaBJI€HUS (OPMYN HEOPraHWYECKHX
BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX M  CKEJEeTHBIX) (OpMya OpraHUYECKHX
BEIIECTB; COCTABJATh YPaBHEHHS] XUMHUYECKHX pEeaKIuil H
pacKpbIBaTh ux CYIIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUN TMOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOrO OajlaHca 3THX peakluid; peakuuid HOHHOIO




oOMeHa IyTeM COCTaBJICHHUS UX MOJHBIX M COKPALIECHHBIX
HOHHBIX ypaBHEHUM; pPEaKUMW TUAPOIM3a, pPEAKLUN
KOMIUIEKCO00pa3oBaHus (Ha MpuMepe rUAPOKCOKOMILIIEKCOB
LMHKA W  QJIIOMUHUA); [OATBEPXKAATh  XapaKTEpHbIC
XUMUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
SKCIEPUMEHTAMH U 3allUCAMH YpPaBHEHUH XUMHUYECKHX
pEeaKnii;

- yMeTh  KIacCHU(UIMPOBAThH  HEOPraHUYECKUE U
OpraHMYEeCKHE  BEUIECTBA M  XMMHUYECKHE  PEaKlMH,
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHHUS W KPUTEPHUH IS
KIacCU(UKAUU  U3y4aeMbIX XUMHYECKHX OOBEKTOB;
XapaKkTePU30BaTh COCTAB U BAKHEUIIIME CBOMCTBA BEILIECTB,
NpUHALIeKAIMX K ONpPEIeJeHHbIM KjlaccaM U TIpynnam
COCIMHEHUI (IPOCTHIC BEIIECTBA, OKCHJBI, THUIPOKCHUIBI,
COJIU; YIJIEBOAOPOJbI, MPOCThIE 3(DUPBI, CIHUPTHI, (EHOIBI,
QIBJACTU/IBI, KETOHBI, KapOOHOBBIE KHUCJIOTHI, CIIOKHbBIC
3(UpBL, KUPBI, YIIEBOIbl, AMUHBI, aMUHOKHUCIOTHI, OCIKH);
MPUMEHATHh 3HAHUS O COCTAB€ M CBOWCTBAX BEIIECTB IS
SKCIEPUMEHTAIbHOM TMPOBEPKH THUIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH IMPOTEKaHUs XUMWYECKHX pPEAKUUNd U
MPOTHO3UPOBAHUSI BOBMOYKHOCTEHN UX

OCYIIECTBIICHUS,

- YMETh MOJTBEPKAaTh Ha KOHKPETHBIX MPUMEPAX XaApPAKTEp
3aBUCHMOCTH PEAKIIMOHHOW CIOCOOHOCTH OpPraHUYeCKHX
COEMHEHUI OT KPaTHOCTH M TUMAa KOBaleHTHOH cBsi3u ("o "
n "n'"), B3aMMHOIO BJIMSIHMSI aTOMOB M TpyNIl aTOMOB B
MOJIEKYJaX; a Takke OT OCOOCHHOCTeH peanu3aiuu
Pa3IUYHBIX MEXaHU3MOB MPOTEKAHMS PEAKITUH;

- YMETh XapaKTEepPU30BaATh JJIEKTPOHHOE CTPOCHUE aTOMOB (B
OCHOBHOM ¥ BO30Y)XJICHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 3JIeMeHTOB | - 4 mepuonoB Ilepmoanueckoit
cuctemsl /.. MenaeneeBa n ux BajJeHTHbIE BO3MOYKHOCTH,

nan

ucnoib3ys noustus "s", "p", "d-snekTpoHHBIE" OpOMTANH,




OHEPIr€TUYCCKHUEC  YPOBHH; OOBACHATH 3aKOHOMECPHOCTH
HW3MEHEHHS CBOMCTB XMMHYECKHUX JJIEMEHTOB U o6pa3yeMHx
MU COC,Z[I/IHCHI/Iﬁ 110 I€pruogaM M Irpymniam;

OK 02. Hcmonp3oBarh
COBPEMEHHBIC CPEJICTBA

MOWCKA,  aHalW3a U
HUHTEPIpETAINN
uHpopMauu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUU TSt
BBITTOJIHEHUS 3a1a4
npodeccHnoHATEHOM

B 065acTi IEeHHOCTH HAYYHOTO TIO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Ppa3BHUTHS
HAayKd M OOIIECTBEHHON IPaKTUKH, OCHOBAHHOIO Ha
JUAJIOTE KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHHWE SI3BIKOBOM H  YUTATEIbCKOMN
KyJIbTYypbl KakK CpEICTBA B3aUMOJCHCTBUA  MEXKIY
JIIOJIbMU U TIO3HAHUS MUDPA;

- OCO3HAaHHWE UEHHOCTHM HAYYHOM  JEeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh MIPOCKTHYIO i
HCCJIEI0BATENBCKYIO JEATEIbHOCTh MHAUBUIYAIIBHO U B
Tpy1Ie;

OsgnageHue YHUBEPCAIbHBIMU
MMO3HABATEJIbHBEIMU JACHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BIAJCTh HAaBBIKAMU TIOJY4YCHHUS HHPOPMAIMU U3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYILIECTBIATh IOWUCK, AaHajiu3, CHCTEMATHU3aUHI |
WHTEPIIPETAINIO HHPOPMAITUHN PA3IUYHBIX BUIOB U (POPM
MIPEJCTABIICHUS;

- CO3/1aBaTh TEKCTHl B PA3NIUYHBIX (hopMarax ¢ y4yeTom
Ha3HaueHWsT WHOpMAIMM © TEIEBOM  ayJaUTOpHH,
BbIOMpas ONTUMAalIbHYIO (GOpMy TMpEACTaBICHUS U
BHU3yaIu3aluu;

- OLICHHBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
uH(popMaIu, ee COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-
ATUYECKUM HOpMam;
- HCIOJIb30BaTh
KOMMYHUKAIIMOHHBIX

yueOHBIMU

cpeactBa  MHGOPMALMOHHBIX U
TEXHOJIOTHI B pelIeHnn

- yMeTb IUJIJAHUPOBaTh M  BBINOJHATH XUMHYECKUUH
JKCIIEPUMEHT (IIPEeBPALECHUSI OPraHMYECKUX BEIIECTB IMPU
HarpeBaHuM, MOJYYECHUE ITUJICHA U U3yYEHUE €r0 CBOMCTB,
KayeCTBEHHbIC PEaKLUU Ha aJIbJIETH/Ibl, KpaxMaJj, YKCYCHYIO
KHUCIIOTY; JeHarypanus OCIKOB MPH HArpeBaHUU, I[BETHBIC
peakiuu OEIKOB; MPOBOAUTH PEAKIUHM HOHHOTO OOMEHa,
OTPENEATh CpPely BOJHBIX pPAacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHHS; peliaTh AKCIEPUMEHTAJbHbBIC 3aa4H I10
teMam "Metamiel" u "Hemeramibl") B COOTBETCTBUU C
paBWJIaMH TEXHUKHA OE30MACHOCTH TIIPH OOpaIICHUH C
BEIIECTBAMHU u 1a00paTOPHBIM o0opyoBaHuEM;
MPEACTABISATh PE3YNbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopMe 3amuicu YpaBHEHHH COOTBETCTBYIOUIMX pEaKUUd U
(hopmynupoBaTh BHIBOJIBI HA OCHOBE STHUX PE3YyJIbTATOB;

- yYMeTh AaHAIM3UPOBaTh XHMMHUYECKYI0 HWH(GOpPMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopMaluu, cetb UHTEpHET u Apyrue);

- BIAJCTh OCHOBHBIMM METOJAMH HAYy4YHOTO TIO3HAHUS
BEILECTB U

XUMHUYECKHUX SIBJICHUI (HabmroieHue,
SKCHEPUMEHT, MOJEIHPOBAHNUE);

- YMETh MPOBOJUTH PACUEThI N0 XUMHUYECKUM (PopMysiaMm U
YPaBHEHUSIM XUMHUYECKUX PEaKUUid ¢ UCIOIb30BAHUEM
(GU3UYECKUX BETWYWH, XapaKTEpHU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa (HOpPMalbHBIC
yCIOBUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XUMMUYECKUE 3HAHUS JI MPUHSTHS PEIICHU B
KOHKPETHBIX  KU3HCHHBIX  CHUTYyallMsX, CBS3aHHBIX C
BEILIECTBAMH M X MPUMEHEHUEM,;

U3MEpEHUeE,




KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHH3allMOHHBIX
3ala4 ¢ CcoONroficHHEeM TpeOOBaHWI  SPrOHOMUKH,
TEXHUKUA O€30IacCHOCTH, THTHEHBI, PecypcocOepexeHus,
MPABOBBIX M 3THUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0€30I1aCHOCTH;

- BJQJETh HABBIKAMHU DACIIO3HABAHUS W  3AIIUTHI
uHpopmanuu, HH(pOpMaAITMOHHOM 0e30IacHOCTH
JUYHOCTH,

- yYMETh CaMOCTOSATEIBHO IJIAHUPOBaTh M IPOBOJIUTH
XUMHUUYECKUN SKCIIEPUMEHT (TIOJIy4EHHUE U N3YUEHHE CBONCTB
HEOPraHWYECKUX M OPTraHUYECKUX BEUIECTB, KaYECTBEHHbIC
peakuuu  YIJIEBOJOPOJOB  PA3IMYHBIX  KJIACCOB W
KHCIJIOPOJCOIECPKAIINX OPraHUYECKUX BEIIECTB, pELICHUE
JKCIEPUMEHTAIBHBIX 3a1a4 o pPacro3HaBaHUIO
HEOPraHUYECKUX U OPraHNYECKHUX BEIIECTB) C COOIMIOACHUEM
npaBuia  0e30macHOro  OOpamieHus C  BEIIeCTBAMU U
nabopaTopHbIM  000pyZOBaHHEM, (OPMYIUPOBATH IIENIU
UCCIICIOBAaHMSA, TPEAOCTABIATh B  PAa3IU4HON  (hopme
pe3yNbTaThl 3KCIEPUMEHTA, aHATU3UPOBATh U OLICHUBATh UX
JIOCTOBEPHOCTH;

- YMEeTb  OCYILECTBIIATh  IICJICHANPABICHHBIA  ITOUCK
XUMAYECKOH HMH(POPMAUU B Pa3IMYHBIX HMCTOYHHKAX
(HayuHas ¥ yueOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoil uH(opManuu, cetb HWHTepHEeT U HApyrue),
KPUTHYECKH aHAM3UPOBATh XHUMHUYECKYI0 HHGOpMAIHIO,
nepepadbaTbiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBHUH C
HOCTaBJIEHHON yueOHOM 3aiaueii;

- BJIAZIETh CUCTEMOW 3HAHMI O METOAAaX HAy4YHOTO MO3HAHUs
SIBJICHUH TIPUPOABI, UCIIOJIB3yEMBIX B €CTECTBEHHBIX HAyKax
u YMEHUSMH IIPUMEHSATH 9TH 3HAHUSA pu
OKCIIEPUMEHTAIBHOM  HCCIEAOBAaHUM  BEIIECTB U A
OOBSICHEHUS! XMMMYECKUX SBJICHMM, HMEIOIIUX MECTO B
IpUPOAE IPAKTUYECKOM JEATENBbHOCTH 4YEJIOBEKa U B
MOBCEIHEBHOMN JKU3HH;

OK 04. DddextuHo
B3aUMOJICUCTBOBAaTL U
paboTaTh B KOJJIEKTHUBE
1 KOMaH/ge;

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITENILHOCTU M
CaMOOIIPEIETIEHUIO;

-OBJIQJICHHE  HaBBIKAMU  Yy4eOHO-HCCIIEe0BATENbCKOMH,
MIPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

OBnajgeHue  YHHUBEPCAIbHBIMA  KOMMYHUKATHUBHBIMH
NEUCTBUSIMU:

0) coBMeCTHasl IS TEIbHOCTD:

- yMeTh IUIAHUPOBAaTh U  BBIIOJHATH  XUMHYECKHUM
SKCTIEPUMEHT (TMPEeBpaIeHUsT OPTAHHMYECKUX BEIIECTB IPHU
HAarpeBaHuu,

MOJy4YeHUe OSTWJIEHa W M3Y4YEHHE €ro  CBOWCTB,
Ka4eCTBEHHBIE PEAaKIUU Ha albIETUIbl, KpAXMaJl, YKCYCHYIO
KHUCJIOTY; JeHaTypalus OEIKOB MpH HarpeBaHWU, IBETHHIC
peakiuu OENKOB; MPOBOAMWTH PEAKIMU HOHHOTO OOMEHa,
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- IOHUMaTh W HMCIOJB30BaTh MPEHMYIIECTBA KOMaHIHOMN
Y MHIUBHUIYAJILHON pabOTHI,

- TpUHUMATh II€JIM  COBMECTHOH  JI€ATEIHLHOCTH,
OpPraHW30BBIBATh M KOOPJAMHHPOBATH JICHCTBUS IO €€
JIOCTVDKCHHIO: COCTABIIAThH IIJIaH JICHCTBHM, PacIpeeisTh
poIM C yYETOM MHEHUW YyYaCTHHKOB OOCYXKIaTh
pe3ynbTaThl COBMECTHON PabOTHI;

- KOOPJIMHUPOBATH U BBINOJHITH PabOTy B YCIOBHUSIX
pealbHOTO,  BUPTY&JIBHOTO W KOMOMHHPOBAHHOIO
B3aUMOJCHCTBUS;

- OCYUIIECTBIIATH MO3UTUBHOE CTPATETHUECKOE MOBEICHUE
B Pa3IMYHBIX CHUTYyallUsAX, HPOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OsgnajgcHue VHHUBEPCATHHBIMU PETYISITHBHBIMU
NENCTBUSIMU:

T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTHX JIIOJEH Mpu
aHaJIN3e PE3yJIbTATOB JICATEIIHHOCTH;

- MPU3HaBaTh CBOE MPaBO U TMPaBO JAPYTUX IJojed Ha
OIINOKH;

- pa3BHBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUU
JIPYTOro 4e0BeKa;

ONpeNeNIATh Cpelly BOJHBIX PpAacTBOPOB, KadeCTBEHHbIE
peakuu Ha cyinbdar-, KapOOHAT- M XJIOPHA-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelaTh SKCIEpUMEHTAbHbIE 3aJau 110
temam "Metamnsl" u "Hemeramibl") B COOTBETCTBHM C
IpaBWIAMU TEXHUKM O€30IaCHOCTH NpU OOpallleHuH C
BEIIECTBAMHU u 71a00paTOPHBIM 000pyZI0BaHUEM;
NPEACTaBIATh PEe3yJbTaTbl XMMHYECKOTO 3KCIIEPHUMEHTa B
(dbopMe 3ammcu YpaBHEHHI COOTBETCTBYIOIIMX PEAKIUU U
(hopMyIMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;
-yMETh  CaMOCTOSITENIbHO  IUTAHUPOBAaTh W MPOBOAHTH
XUMHUYECKUH SKCIIEPUMEHT (IOJIy4YeHUe U U3y4eHHUEe CBOWCTB
HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB, Ka4eCTBEHHBIE
peakuuyd  yIJIEBOAOPOAOB  Pa3jIMYHbIX  KJIACCOB U
KHCJIOPOJICO/IEPIKAINX OPTraHMYECKMX BEIIECTB, PELICHUE
9KCHEPUMEHTATbHBIX 3a1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB) C COOIIOIEHUEM
npaBwi1 Oe3omacHoro oOpalleHuss C BelleCTBaMU U
nabopaTopHbIM  00OpyZoBaHUEM, (OPMYIUPOBATH IIEIH
UCCIIeIOBaHMs, TPEAOCTaBIATh B  PAa3IM4YHOM  (opme
pe3yIabTaThl SKCIIEPHUMEHTA, AaHATM3UPOBATh U OI[CHUBAThH UX
JIOCTOBEPHOCTb;

OK 07. CoxelicTBOBaTH

COXpaHEHHIO
OKpy)XamIlei  cpeaspl,
pecypcocOepekeHHnIo,
MPUMEHITh 3HAHHUS 00
W3MCHCHHUU KIIUMaTa,
MIPUHIIUITEI OEPEekKITUBOTO
MIPOU3BOJICTBA,

3P PEKTUBHO
JIECTBOBATH B
Ype3BBIYAITHBIX

B o6nacTu 5K010rn4eckoro BOCHUTAHUA:
- c(hOpMHpPOBAHHOCTb  3KOJOTHYECKOW  KYJIBTYpBHI,

IIOHUMaHue BIIMSIHUSA COLMAIIBHO-3KOHOMUYECKUX
MPOLECCOB HAa COCTOSIHUE NPUPOJHOM U COLMAIBHOMN
Cpensl, OCO3HaHUe r1106aIbHOTO Xapakrepa

9KOJIOTHYECKUX MPooIIem;

- IUIAaHMPOBAaHME M  OCYLIECTBIIEHHWE [JEHCTBUH B
OKpYKalIllel cpeJe Ha OCHOBE 3HAHUA  Leneu
YCTOMYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBHUM, NPHUHOCAIIUX Bpex
OKPYXKarolleH CpeJie;

- chopMupoBaTh  NpPEACTABICHHUA: O  XMUMHUYECKOH
COCTaBJISIIOLIEH €CTECTBEHHOHAyYHOW KapTHHBI MHpA, POJIU
XMMUU B TO3HAHUU SIBJICHUH NPHUPOIBI, B (HOPMUPOBAHUU
MBIIIJIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (YHKIUOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOM JUIsl pelieHus] MPaKTHUYECKUX
3aad M DKOJOTUYECKH OOOCHOBAaHHOTO OTHONICHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHON CpeE;

- YMETb co0nroaaTh IpaBuIIa HKOJIOTUYECKU
1[e1Ieco00pa3HOro  MOBEJACHHUS B OBITY M TPYIOBOH
NESTeIbHOCTH B LEISIX COXPAaHEHUS CBOEro 3/I0pOBbS U
OKpY)Kalollleld NPUPOJHON CpeAbl; YYUTHIBATh ONACHOCTh
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CUTyallMsX,

- yMeHHUe MIPOTHO3UPOBATH HeOIaronpusITHhIC
DKOJIOTHYCCKHUE MOCJEICTBUS MpeANPUHUMAEMbBIX
JIEUCTBUI, IPEIOTBPALIATh HX;

- paclIMpeHuEe OmbITa ACATEIBHOCTH 3KOJIOTHYECKOMN
HaIpaBJICHHOCTH;

- OBJIAJICHUE HaBbIKaMHU Y4eOHO-HCCIEI0BATEIBCKOM,
MIPOCKTHOM M COIMATIBLHOM eI TEIIbHOCTH;

BO3JICHCTBHS HAa JKMBBIE OpPraHU3MbI  OIPEIEICHHBIX
BEILIECTB, TOHUMAasi CMBICI TIOKa3aTelis MpeaesibHON
JIOITYCTUMOM

KOHIICHTPALINH;

- YMETh MPOTHO3UPOBATh, AHAIM3UPOBATh M OIICHUBATH C
MO3UIUA  DKOJIOTMYECKOH  OE30IMacHOCTH  ITOCICACTBHS
OBITOBOH ¥ TIPOM3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH ¢ TepepadOTKOM  BEIIECTB; HCIOJIb30BaTh
MOJyYeHHbIE 3HAHUS AJI1 NPUHATHUS TPAMOTHBIX pPelIeHUM
po0JIeM B CUTYAIIUSIX, CBI3aHHBIX C XUMHUECH;

- YMETh OCO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha >KHUBbBIC
OpraHU3Mbl OIPEICICHHBIX BEIIECTB, IMOHUMAs CMBICI
noKasaTtensi TpPeesbHON JOMyCTUMON KOHIEHTpaluu, U
MOSICHATh Ha TMpUMEpax CIOCOObl  YMEHBIICHUS U
MPEIOTBPAICHUS MX BPEIHOTO BO3JEHCTBHUS HAa OPTraHHU3M
yeJIoBeKa.
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2. CTPYKTYPA U COAEPKAHUE OEIJ_[EOEPA3OBATEJII)HOI71 JACHUITINHBI
«XHUMMS»
2.1. O0beM QMCHUIIMHBI U BUABI Y4eOHOM padoThI

Bup yyeOHoii paboThI O6beM B ak. yacax
O0bem 00pa3oBaTeIbHON NPOrPaMMbl T CHHUILIHHBI 72

B T.4.

OcCHOBHOE coJIep:KaHue 45

B T.4..

TEOPETUYECKOE 00yUEeHUE 27
MIPAKTUYCCKHUE 3aHATUS 18

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJlepKaHUe(CoIepPKAHNE

NMPUKJIATHOTO0 MOJYJIA) !

BT. 4.

TEOpPETHYECKOe 00yUEeHNE 7

NPAaKTHYECKHE 3aHITUS -

WHJIUBHUIyJIbHBIN IPOCKT na
KOHCYJIbTallu1 2

[TpomesxyTouHas aTTecTanus B IEPBOM CeMeCTpe B (hopMe IK3aMeHa 18
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2.2. TeMmaTnyecKMii IJIAH U COJEPKAHME JUCHMIIHHBI

HaumeHnoBaHue pa3ae/ioB U TeM Coaepxxanue yueOHOro Mmareprasa (0CHOBHOe U NpodeccHOHAIBHO- O0bem ®opmupyemble
OPHEHTHPOBAHHOE) M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOAY./I1b aK.4acoB KOMIIeTEHIIUH
1 2 3 4
OcHOBHOE CcOJIep)KaHNE 45
Pazgen 1.0cHOBBI CTpOCHUS BELIECTBA 6
Tema 1.1.Ctpoenu atoMoB | OCHOBHOE COJIepKaHHE 4 OK 01
XUMHUYECKUX JJIEMEHTOB M npupoja | TeopeTudeckoe oOydeHue 2
XUMHYECKOHU CBSA3U CoBpeMeHHasE MOJIENIb CTPOCHHS aTOMa. ODIJIEKTPOHHAss KOH(UTypalus aTtoma. 2
Krnaccudukanuss XUMHUYECKUX 3JIEMEHTOB (s-, P-, d-amemenTtbl). BaneHTHbIe
NEKTPOHBI. BasleHTHOCTb. DJEKTpOHHAs MNpUpOJa XUMHUYECKOH  CBS3H.
DIEeKTPOOTPULIATETbHOCTD.
KoBasienTHast cBsi3b, €€ PA3HOBUIHOCTH M MEXaHU3MbI 00pa3oBaHus (OOMEHHBII
U JIOHOpHO-aKuenTopHselid). MoHHast cBs3b. Mertamnyeckas cBsi3b. Bogoponnas
CBSI3b. MEXMOJIEKYISIPHBIE B3aUMOJICHCTBUA.
W3oTombl, OCHOBHOE U BO30YXKIEHHOE COCTOSIHHE aroma, THOpUIAN3aIus]
ATOMHBIX OpOUTAJICH.
[IpakTrueckue 3aHATHs 2
IIpakTnueckas padora Ne 1. Pemienne npakTu4eckux 3aaHuidl Ha COCTaBIIEHUE 2
JIEKTPOHHO-TpadpuuecKkux Hopmyi 371eMeHTOB 1—4 nepuoaos.
Tema 1.2. [lepnoanueckuii 3akoH U | OCHOBHOE COJIEpKaHUE 2 OK 01
tabnuua J[.1. Menneneesa Teopernueckoe oOyueHue 2 OK 02
[lepuonnueckas cucremMa xumudyeckux dneMmeHtoB JI.M. Menneneesa.
@usnueckut  cmbicn  [lepmogmueckoro  3akona  J[.MI.  Menneneesa.
3aKOHOMEPHOCTH HU3MEHEHHs CBOWCTB XHMHUYECKUX 3JIEMEHTOB, 00pa3zyeMbIX
MMH TPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUM C IMOJIOXKEHHUEM
XuMHUecKkoro syeMeHTta B Ilepumonmueckoil cucteme. MupoBo33peHUYeCKOEe U
Hay4Hoe 3HaudeHue Ilepunonnueckoro 3akona /.M. Menneneesa. IIpornossr /.M.
MenpeneeBa. OTKpBITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.
Paznien 2. XumMnueckue peakiuuu 6
Tema 2.1. Tunel xumudeckux | OCHOBHOE COJEp/KaHHE 3 OK 01
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peakuuii Teopernueckoe oOydeHHE
Knaccuukanuss 1 THIBI XMMHYECKHX PEAKIUi C y4acTHEM HEOpPraHMYeCKUX 1
BemiecTB. KonuuecTBeHHbIE OTHOIIEHUS B XUMUU. OCHOBHBIE KOJIWYECTBEHHbBIC
3aKOHBI B XMMUHU U pacyeThl 110 YpaBHEHUSAM XUMHUYECKUX peakuui. Moib kak
eIMHMIIa KOJIMYEeCTBa BellecTBa. MoJsipHas Macca.
3aKOHBI COXpPAaHEHMsI MACChl M 3HEPruu. 3akoH ABoraapo. MoisipHbIi 00BeM
ra3zoB. OTHOCHUTENbHAS TUIOTHOCTh T'a30B.
Peakiuu xomriekcooOpa3oBaHusl C y4yaCTHEM HEOPraHMYECKHUX BeIIeCTB (Ha
puUMepe THIPOKCOKOMIUIEKCOB [IMHKA U ATFOMHHHS).
[IpakTueckue 3aHsATHS 2
IIpakTuyeckas padora Ne 2. YpaBHEHUS OKUCIICHUSA-BOCCTaHOBICHHS. CTeleHb 2
OKUCJICHUS. Oxucnurens u BOCCTaHOBUTEb. OxuciauTensHo-
BOCCTAHOBUTEJIbHBIE PEAKUUU B IPUPOJE, MPOU3BOACTBEHHBIX Ipoleccax U
KHU3HEJCATEIIbHOCTH OpPTaHU3MOB. OKHCITUTENbHO-BOCCTAHOBUTEIBHBIM
noreHuuan  cpeapl.  CocTaBieHME M YpaBHUBaHUE  OKUCIMTEIbHO-
BOCCTAaHOBUTENIBHBIX PEAKIHUA METOJOM JJIEKTPOHHOro OanaHca. TunuyHbe
HEOpPraHUYECKUE OKUCIUTENM U BOCCTAHOBUTENM. OJIEKTPOJU3 PACTBOPOB U
pacIuIaBoB COJIEH.
Tema 2.2. Dnekrponutndeckas | OCHOBHOE COJEp>KaHUE 3 OK 01
JMCCOLMAIUS U HOHHBIA OOMEH Teopernueckoe oOyueHue 1
Teopus dSIEKTPONUTHYECKOW aucconvanuu. Peakuum HMOHHOrO oOOMeEHa. 1
CocraBieHue peakiiii MOHHOTO OOMEHa IyTeM COCTaBICHHMsS HUX IOJHBIX U
COKpALIEHHBIX HOHHBIX YpaBHEHUI.
I'maponus conell. 3HaueHUe TUAPOIU3A B OMOIOTHYECKHX OOMEHHBIX MPOIECcCax.
[IpumeHeHne ruiposn3a B IPOMBIIIJIEHHOCTH.
[IpakTnueckue 3aHATHS 2
IIpakTuyeckas padora Ne 3. «Peakuuu ruposmsa. 2
HccnenoBanue cpenbl pacTBOPOB coJied, 00pa30BaHHBIX CUJIBHBIMH M CIaObIMU
MPOTOJINTAMH, U HMX pEaKUMi C pacTBOpaMHu ILIENOYM W KapOoHaTa HaTpus.
CocTraBiieHHE peaKIMil THAPOIIN3A COJIEH.
Paznen 3. Ctpoenue u cBOMCTBAa HEOPraHUYECKUX BEUIECTB 10
Tema 3.1. Knaccudukamnus, | OcHOBHOE coziep KaHne 4 OK 01
HOMEHKJIaTypa u crpoenue | Teoperudeckoe o0ydueHuUe 2 OK 02
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HCOPraHN4YCCKUX BCIICCTB

[Ipeamer HeopraHudecko XuMUHU. B3anMOCBSI3b HEOPraHWYECKHUX BELIECTB.
Knaccudukanuss Heopranmueckux BemiecTB. IIpocTble M CIOXKHBIE BEIIECTBA.
OcHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHABI, THIPOKCH/IbI, KUCIOTHI, COJIN).
Homenknarypa M Ha3BaHHME HEOPraHMYECKHUX BELIECTB HUCXOAS U3 HX
XUMHYECKON (OpMysbl MM COCTAaBJIEHUE XUMHYECKOH (OpMyJbl HCXOAs U3
Ha3BaHMsI BELLIECTBA 110 MEX1yHAPOIHON WIN TPUBHAIBHOW HOMEHKIATYPE.
MexmolieKyJsipHble  B3auMoJiecTBUA.  Kpucramimoruaparsl.  ArperaTHble
cocTosiHusl BemecTBa. Kpucrammmdyeckue W aMop¢HbIe BemecTBa. THIBI
KPUCTAINTNYECKUX PEUIETOK (aTOMHAasi, MOJIEKYJISIpHAsl, HIOHHAs, METaJITNYecKasi).
3aBUCUMOCTh (U3NYECKUX CBOWCTB BEMIECTBA OT THIA KPHCTAITMYECKON
pemietku. [IpuunHbl MHOrooOpa3us BEIIEeCTB.

CoBpeMeHHBIE TPEICTABICHUS O CTPOSHUH TBEPIBIX, KUAKUX M Ta3000pa3HbBIX
BewecTB. JKukue KpucTauibl.

[IpakTrueckue 3aHsATHS 2

IIpakTuyeckasi padora Ne 4. Pemenue 3agad Ha pacyeT MacCOBOH 10U 2

(Macchl) XUMUYECKOIO 2JIEMEHTA (COEIMHEHNUS) B MOJIEKYJIe (CMeCH).
Tema 3.2. ®@usuko-xumuueckue | OCHOBHOE COAEpKAHUE 4 OK 01
CBOICTBa Heopranndeckux | Teoperndyeckoe 00ydyeHue 2 OK 02
BEIIECTB Mertannel. O0mue ¢uzndecKkue U XUMUYECKHe CBOMCTBa MeTauioB. CrocoObl 2

MOJIydeHUsl.  3Hau€HUWE  METAJJIOB M  HEMEeTaJuUIOB B  NpPUpOJEe U

KU3HEJCATEIIBHOCTH 4eJIOoBeKa W opraHu3MoB. Kopposus MeTamioB: BUAbI

KOppO3H1H, CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UH.

Hemerannel. OOmme ¢usnyeckne M XMMHUYECKHE CBOMCTBA HEMETaJUIOB.

Tunuuneie cBoiictBa MetamioB IY—  YII rpynn. Knaccudukauus u

HOMEHKJIaTypa COeJUHEHUN HemeTaioB. KpyroBopoTel OMOTEHHBIX 3J€MEHTOB

B IIPUPOJIE.

XVMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEUIECTB (OKCHIOB,

THIPOKCUIOB, KHUCIOT, COJIEH M JAp.). 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB

IIPOCTBIX BEIECTB, BOAOPOAHBIX COEANHEHNH, BBICIINX OKCUIOB U I'MJIPOKCHJIOB.

[IpakTrueckue 3aHsATHS 2

IIpakTnyeckas padora Ne 5 «CBoiicTBa METAJIJIOB U HEMETAIIJIOBY. 2

I/ICCJ’IG}IOB&HI/IG (bHSH‘—IeCKI/IX U XHMHYSCKHX CBOMCTB METAJNIOB M HEMETAJJIOB.
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Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4d I10 CBOMCTBAM XHMHYECKHM CBOMCTBaM
MCTAJUIOB, II0 PpacCllO3HAaBaHWIKO W IIOJYUYCHHIO COCOUHCHHH METallIOB U
HEMCTAJJIOB.

Tema 3.3. [IpouzBoacTBO
HEOPraHUYecKuX BEIIIECTB.
3HaueHue U NIPUMEHEHUE B OBITY U
Ha MPOU3BOJICTBE

OCHOBHOE coJiepKaHuE

Teopernueckoe obydyeHue

N

OOmue mpencTaBiICHHs] O MPOMBIIIICHHBIX CIOC00aX TOMYyYEHHUS XUMHUYECKUX
BelIECTB (Ha MpUMEpe MPOU3BOACTBA aMMHUAKa, CEPHOI KUCIIOTHI).

Uepnast u usetrHass metautyprus. [Ipaktrudeckoe npuMeHEHUE AJIEKTPOIU3a st
MOJIYYEHUS LIEJIOYHBIX, [IEJIOYHO3EMEIbHBIX METAJUIOB U amtoMuHusd. CTEeKIIO U
CUJIMKATHASI POMBIIIJICHHOCT.

[IpoGiema 0TX0/10B U MOOOYHBIX MPOAYKTOB.

OK 01
OK 02

Pasnen 4. CtpoeHue u CBOMCTBA OPraHUYECKUX BELIECTB

Tema 4.1. Knaccudukanmus,
CTpOCHHE u HOMEHKJIaTypa
OpPTaHUYECKUX BEUICCTB

OCHOBHOE coJiepKaHue

TeOpeTI/I‘leCKOG 06yquI/Ie

[Ipenmer oprannyeckoil XuMun. B3auMOCBsI3b HEOPraHUYECKUX U OPTaHUYECKHUX
BEILIECTB.

XUMHUYECKOE CTPOCHHE KaK MOPAIOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO
WX BaJEHTHOCTH. OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUYECKOIO CTPOECHUS
Opranvveckux  coeauHeHuii A.M. bymiepoBa.  YIiepoaHbId  CKeEJET
OpraHMYECKON MoOJNeKyNnbl. MOJeKynspHble U CTPYKTYpHbIE (pa3BepHYTHIE,
COKpaIlleHHbIE) XUMHUYeCKue (QopMyIsbl. 3aBUCUMOCTh CBOWCTB BEIIECTB OT
XUMHYECKOTO CTpoeHus Molekyn. W3omepuss u wu30Mepsl (CTPYKTypHas,
reoMeTrpuueckas (Iuc-Tpanc-uzomepusi). KpaTHocTh XUMHUUECKON CBSI3H.
[lonsTne o  QyHkumoHanbHOM  rpynme. [IpuHIUOBL  KIacCHU(pUKAIIUU
OpraHWYECKUX COEIUWHEHUU. MexayHaponHas HOMEHKJIATypa W TPUHIUIIBI
HOMEHKJIATYpbl OPTaHUYECKUX COCTUHEHUI.

NN

OK 01

HpaKTI/I‘{CCKI/Ie 3aHATUA

IIpakTuuyeckass padora Ne 6. HomeHknarypa OpraHM4ecKHX COEIMHEHHM
OTJENbHBIX KJAaccOB  (HACBILIEHHbIE, HEHACBIIEHHbIE W apOMATUYECKHE
YTJIEBOAOPO/BI, CHUPTHI, (PEHOIBI, ANbAETUIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U
np.) CocraBineHue TMOJHBIX UM COKpAIIEHHBIX CTPYKTYPHBIX  (QopMys
OpPraHMYECKHUX BEUIECTB OTAENIBHBIX KJIACCOB, HUCIOJNB3YyS HX Ha3BaHUA 110
CHUCTEMaTUYECKOM  HOMEHKJIAType. PacueTsl npocreimend  GopmyIibr
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OpPraHMYECKO MOJIEKYJIIbI, UCXOJS U3 dJIEMEHTHOro coctana (B %).

Tema 4.2. CBoiicTBa OpraHMYECKUX
COETUHEHUN

OcCHOBHOE coJiepKaHuE

Teopernueckoe obyyeHue

DU3UKO-XMMHYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHUM OTIEIBbHBIX KJIACCOB
(ocobeHHocTH  KiIaccMPUKAMK W HOMEHKJIATyphl ~ BHYTPH  KJacca,
TOMOJIOTHUECKUH psAn U obmas ¢opmyna; usomepus; (HU3MYECKHe CBOICTBA;
XUMHUYECKHUE CBOKMCTBA; CIIOCOOBI MOTYUCHUS ):

— TpeleNbHbIe YriaeBoAOpoJbl. ['opeHue MeraHa Kak OJWMH K3 OCHOBHBIX
HMCTOYHUKOB TeIUIa B MPOMBINUIICHHOCTH U ObITy. CBOicTBa MNPUPOIHBIX
YIII€BOJOPOOB, HAXOXKICHUE B MPUPOJIC U TPUMEHEHUE ATKAHOB;

— HempeAeNbHbIE W apoMaTU4YecKue YriieBoAoponsl. [lomumepusamus sTuineHa
Kak OCHOBHO€ HAIpaBJICHUE €ro HCIOJb30BaHMs. [OpeHue aleTuiieHa Kak
VCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKH U PE3KH METAJIIOB;

— KHCIIOpOJCOAEpKAllue COeAUHEHHUs (CIUPTBI U TMPOCThie APUpbI, (HEHOIbI,
AJIbACTUABI U KETOHBI, Kap6OHOBI>Ie KHUCJIOTBI U UX HpOI/ISBOI[HI)Ie). HpaKTI/I‘IGCKOC
MIPUMEHEHHE STUJIEHTIIUKOJIA, [JIMLIEPUHA, ¢denona. [Ipumenenue
(dbopManbaerua, alneTanbIeruia, YKCyCHON KUCIOTh. MbUIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCIOT. MOIOIIHE CBOWCTBA MbLJIa;

— a30TCOJ/IEpXKAIINE COSTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccudukanus u 0cOOEHHOCTH OpraHuYecKuX peakiuil. PeakimoHHbIe IEHTPBHI.
Papukanel. IlepBoHayanbHble MOHATHS O THUMAX W MEXaHU3MAaX OPraHUYECKUX
peaKuui.

[IpakTyeckue 3aHsATHS

IIpakTnueckass padora Ne 7. «[lomyueHne MeTaHa M M3y4eHHE €rO CBOMCTB
(ropeHue, oT-HOIlIEHWE K OpOMHON BOJE M pacTBOpPY IEepMaHIaHaTa Kaud),
HOMEHKJIATypa aJKaHOB)

OK 01
OK 02

Tewma 4.3. Opranuueckue BeliecTBa
B JKU3HENEATCITLHOCTH 4YEJIOBEKa.

OCHOBHOE coJepKaHuE

Teopernueckoe obydyeHue

OK 01
OK 02
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[IpousBoactBO |

IIPUMCECHCHUEC

OpPraHu4CCKux BCIICCTB B

IMPOMBIINIJICHHOCTH

buooprannueckue coenunenus. [lpumenenue u Guonsoruyeckasi posib yrieBoI0B.
OxucneHue yrieBojoB — MCTOYHMK 3HEPIUM KUBBIX OpraHusmon. Obsactu
MpUMEHEHUsT aMHUHOKHCIOT. [IpeBpamieHusi OelIKOB MHUIIM B OpraHu3Me.
buonornueckne ¢ynkuuu OenkoB. buonorumdeckue QyHkuuu xupos. Ponb
OpraHMYECKO XMMUU B peUICHUH MPOOJIeM MUIIEBON 0€3011aCHOCTH.
HyxknennoBbie KUCIOTHI: cocTaB U crpoeHue. CtpoeHue HykieoTuaoB. CoctaB
nykiaenHoBbix  kucinotr (JJHK, PHK). Ponp HyKJIEMHOBBIX KHCIOT B
KHU3HEJEATEIIbHOCTH OPraHUu3MOB.

[Tpon3BOICTBO OpraHMYECKUX BEIECTB: MPOU3BOJICTBO METaHOJa, mepepaboTka
Heptu. [lommdTHieH Kak  KPYNHOTOHHAXXHBIM  MPOIYKT  XUMHUYECKOTO
npou3BoAcTBa. IIpumenenue stuiieHa. [Ipou3BoACTBO U MpUMEHEHUE KaydyKa U
PE3UHBI.

CuHTeTHYECKHE U HUCKYCCTBEHHbIE BOJIOKHA, HMX CTPOEHHE, CBOIWCTBA.
[IpakTueckoe ncnob30BaHNe BOJIOKOH. CHHTETUUECKUE MJICHKU: W30JISLMS 11
MPOBOJIOB, MeMOpaHbl /JJisi ONPECHEHHUS BOMbI, 3alIUTHBIC TIUICHKHA s
aBTOMOOWJIEH, IUIACTBIpU, XHUpPypruueckue MoBa3ku. HoBble TexHOIOrUU
JAbHENIIEro COBEPILICHCTBOBAHUS TOJIUMEPHBIX MATEPUAJIOB.

Ponp  opranuueckol XMMHHM B pEIIEHHMH NpOOJIEM  SHEPreTH4ecKon
0€30IaCHOCTH, B Pa3BUTUU MEAMLUHBI, CO3/aHUM HOBBIX MaTEpUaloOB, HOBBIX
VMCTOYHUKOB SHEPIHH (AIbTEPHATUBHBIE HCTOYHUKHU SHEPTHHN).

Pazgen 5. Kunernueckue u TCPMOJAUHAMHNYCCKUC 3aKOHOMCPHOCTHU IMPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

Tema 5.1. Kunernueckue

3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUN

MPOTCKAHUA

OcCHOBHOE coJiepKaHue

TCOPCTI/I‘leCKOG 06yquI/Ie

Xumuueckue peakiuu. Knaccupukaius XUMHUYECKUX peakiuil: mo ¢azoBoMy
cocTaBy (IFOMOTEHHbIE M T€TE€pPOreHHBIE), MO HCHOJIb30BAHUIO KaTaau3aTopa
(KaTaJIMTUYECKUE U HEKATaJTUTHUECKUE).

CKOpOCTh peakluH, €€ 3aBUCHUMOCTb OT PAa3JIMYHbIX (PAKTOPOB: MPUPOJIBI
pearupymomux BEIIECTB, KOHIIEHTPALlUA PEarupyroIX BEUIECTB, TEMIIEPATYpPhI
(mpaBusio  Baut-I'odda), miomany peakuOHHOW TOBEPXHOCTH, HAINYUA
Katasn3aTopa. Ponp  KaTanu3aTopoB B NPUPOJE M NPOMBIIUIEHHOM
IIPOU3BOJCTBE.

OHeprusi aKTUBALMHM. AKTHUBHPOBAHHBIM KOMIUIEKC. KaranmsaTtopsl M KaTayins.
Ponp xaranu3atopoB B IPUPOAE U IPOMBIIIJIEHHOM IIPOU3BOJICTBE.

NININ| W

OK 01
OK 02
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Tema 5.2. Tepmomunamuueckue | OCHOBHOE COJIEpKaHHUE 1 OK 01
3aKOHOMEPHOCTH MPOTEKAHUSA OK 02
XUMHUYECKUX peakuuil. PaBHoBecue Teopernieckoe 0dyuenye " L
XHMUUCCKIX PeaKiuii Knaccudukanuss  XMMHUYECKHX  peakuuii: 1o  TermioBoMy 3 dexty 1

(9K30TEpMHUYECKHE, DHIOTEPMUYECKHE), IO oOpaTUMocTH (OOpaTHUMble U

HeoOpaTtumblie). TernoBbie dQ(PEKTH XUMUYECKUX peakiuil. TepMOXuMHYECKUE

ypaBHeHUsA. OOpaTuMOCTh peakuuil. XUMUYECKOE PaBHOBECHE U €0 CMEILEHUE

oA JACWCTBUEM pa3NUYHbIX (AKTOPOB (KOHLIEHTpALUS pPEareHTOB HIIU

[IPOJAYKTOB pEaKLUH, JABJIEHUE, TEeMIlepaTypa) JUIsl CO3/1aHus ONTHUMAJIbHBIX

YCIOBUH MPOTEKAHUS XUMUYECKUX MPOLIECCOB.

[Tonsarue 06 sHTaNBNMK U SHTpOoNHH. DHeprus [ m66ca. 3akon ['ecca u cnencTBus

u3 Hero. Ponb cMelieHus: paBHOBECHS B TEXHOJOTHYECKHX Mpoiieccax. [Ipunnun

Jle Ilarenve. Bnmsnue paznuuHbix (HaKTOPOB HA HM3MEHEHHWE pPaBHOBECHUS

XUMHUYECKHUX PEaKIIHi.
Paznen 6. JlucniepcHbie CUCTEMBI 3
Tema 6.1. JucniepcHbie cuctembl U | OCHOBHOE COJIEpKAHUE 1 OK 01
(aKkTOpPHI MX YCTONYUBOCTH Teopernueckoe oOyueHue 1 OK 02

Hucnepcusie cucrteMsl. Kommonansie cucteMbl. ICTUHHBIE pacTBOPBI. 1 OK 07

PactBopenne kak ¢uzmko-xumuueckuit mpouecc. PactBopsl.  CriocoObl

MIPUTOTOBJIEHUsI PacTBOpPOB. PacTBopuMocTh. MaccoBast 10151 pacTBOPEHHOTO

BeulecTBa. lIpeaenbHO J0ONMycTUMbIE KOHILIEHTpPAlMM M WX HCHOJIb30BaHUE B

OLIEHKE PKOJIOrMYeCcKol 6€30MacHOCTH.

Knaccudpukanusa nucnepcHbIx cucreM no coctaBy. CTpoeHue U (HaKTOpPbI

YCTOWYMBOCTU JIUCIIEPCHBIX CHCTEM. Pacno3HaBaHME HWCTUHHBIX PAaCTBOPOB,

KOJUIOM/IHBIX PacTBOPOB U TIpyboaucrnepcHbIX cucteM. CTpoeHHEe MUIEIUIbL.

PaccenBanue cBera mpu MNPOXOXKICHUU CBETOBOIO IydyKa 4Yepe3 ONTHYECKU

HEeOAHOPOAHYIO cpeny (dddexra Tunmams).
Tema 6.2. UccnenoBanue cBoilcTB | OCHOBHOE COJIEpKAHUE 2 OK 01
IOUCIEPCHBIX  CUCTeM Uil uX | [IpakTudeckue 3aHATHS 2 OK 02
UIECHTHUKAKH IIpakTuuyeckas padora Ne8. «VccienoBaHue TUCTIEPCHBIX CHCTEM. 2

HpI/II‘OTOBJ'IeHI/Ie U H3Y4YCHUC CBOICTB JUCIICPCHBIX CHUCTEM PpPa3sHBIX BHIOB!:
CYCIICH31H, SMYJIbCUH, KOJUIOUJHOT'O paCTBOpPA. CpaBHeHI/IC CBOMCTB HCTUHHBIX U
KOJUJIOMJTHBIX PACTBOPOB, BHIABJICHUEC OCHOBHBIX paSHI/I‘II/IfI MCXKIY HUMMU.
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Pa3z[en 7. KagecTBeHHEIE pe€aKknu O6H3py>KCHI/I5[ HCOPIraHNYCCKUX U OPraHNn4CCKUX BEIICCTB

3

Tema 7.1. Oo6napyxenue | OCHOBHOE COJIepIKaHUE 1 OK 01
HEOpraHMYeCKUX  KaTMOHOB U | TeopeTnueckoe o0yueHue 1 OK 02
aQHHOHOB KayecTBeHHBIE XMMHUYECKHE PpEAKIUH, XapakTepHble s OOHApYKEHHS 1

HEOpPraHMYECKUX BellecTB (KaTHOHOB U aHMOHOB). CocTaBiieHHWE ypaBHEHUI

peakuii oOHapykeHus! KaTHOHOB [-VI rpynm 1 aHHOHOB, B T.4. B MOJICKYJISIPHOM

Y MOHHOM popMax.

Peakuuum oOHapyKeHHsS HEOPTaHMYECKUX BEIIECTB B pEAIbHBIX OOBEKTax

OKpYKaroIen Cpebl.
Tema 7.2. OOHapyxeHue OcHOBHOE coJIep KaHNe 2 OK 01
OpPraHUYECKUX BEILECTB IIpakTHyeckune 3aHATHA 2 OK 02
OTACJIBHBIX KJIACCOB C IIpakTHyeckas pa6ora Ne9. KauecTBeHHbIE XHMMHYECKHE pEaKIUH, 2
MCIOJIb30BAHNEM KaYCCTBCHHBIX XapakTepHble JUIS  OOHApPYXEHHS OTACIBHBIX  KJIACCOB  OPraHMYECKUX
peaxuun COCIUHEHMI:  (EHOJOB, aNbJETHIOB, KpaxMmayia, yKCYCHOM  KHUCIIOTHI,

AMUHOKHCIIOT U Jp.

Jlenarypanus GeJlKOB NPU HATPEBAHUH, [[BETHBIC PEAKI[UU OEIKOB.

CocraBieHre Ka4eCTBEHHBIX PEaKIUi 0OHAPYKEHHSI OPTaHMUECKUX COeTMHEHUN

OTJIENBHBIX KJIACCOB.
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOT0 MOAYJIsl) 7
Paznen 8. Xumus B ObITY M TPOU3BOICTBEHHOH JIEATEILHOCTH YEJIOBEKA 1
Tema 8.1. Xumusa B ObiTy u | OCHOBHOE COJIep)KaHUE 1 OK 01
IIPOU3BOJACTBEHHON JeATENbHOCTH | TeopeTndyeckoe 00yvueHue 1 OK 02
YyeJIoBeKa DKkojoruveckas 0€30MacHOCTh IOCIEICTBUN OBITOBOM W TPOW3BOJACTBEHHOM 1 OK 04

NesITeIbHOCTH YeJIOBEKa, CBsI3aHHasl ¢ IepepabOoTKOM BElIeCTB. OK 07
Paznen 9.1. MccnenoBanne u XuMHUECKUN aHANIN3 00BbEKTOB Orochepsl 6
Tema 9.1.1. OcHoBbI | OCHOBHOE COJIEpKaHKE 1 OK 01
nabopaTopHOM MPAKTHKU B | Teopernueckoe oOyueHue 1
npodeccuoHanbHbIX J1a00opaTOPHUSIX

JlaGopatopHasi mocyga M XHUMHYECKHe peakTuBbl. OCHOBHBIE J1a0OpaTOpHBIE 1

onepanuu. JlaGopaTtopHoe obGopynoBanue. TexHuka 0€30MacHOCTH W TpaBUiIA

paboTsl (OBeIeHNs1) B TaOOPaTOPHH.
Tema 9.1.2. Xumunueckuii ananu3 | OCHOBHOE coJiep)KaHUe 2 OK 01
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po0 BOJIBI

Teopetuueckoe o0y4yeHue

OK 02
OK 07

Knaccudukanus mpo0 BOIbI 10 BUIY ¥ HA3HAYCHHUIO, HCXOJIS U3 €€ XMMHYECKOTO
cocraBa. OpraHoJIeITUYECKUE CBOMCTBA (3amax, MPO3pPavHOCTh, IIBETHOCTD,
MYTHOCTB) BOZbI. KHCIIOTHOCTh M IIEIOYHOCTH BOJbI. PH cpenbl m MeToNbI ee
onpexaeneHus. JKecTKocTh BOABI U METOJBI e¢ ompezeneHus. CylmHOCTh MeToaa
TUTPOBAHUS.

Bunber sxecTtkocTH BOIBI (BpEeMEHHAass W MOCTOsiHHAs). JKEeCTKOCTh BOIBI Kak
MPUYMHA BBINAJCHUS OCAIKOB HJIM OOPa30BaHMs COJCOTIOKEHHUH, HMMEIOIINX
MECTO B OBITY U Ha IPOU3BOJICTBE.

CocraB CoJIeH, BBI3BIBAIOIIMX IKECTKOCTh BOJBI. XHMHYECKHE ITPOIIECCHI,
YCTPAHSIONINE  JKECTKOCTh  BOJBI.  YPaBHEHUS  XHMHUYCCKHUX  PCaAKIIH,
WUTIOCTPUPYIOIIUX TPOIECChl, MPOUCXOIAIINE IMPH YCTPAHCHHU IKECTKOCTH.
YcTpaHeHne BPEMEHHOH >KECTKOCTH OBITOBBIMH W XHMHYECKUMH CIIOCOOAMH.
CrniocoObl ycTpaHeHHs TOCTOSITHHON KECTKOCTH.

Tema 9.1.3. XumMuueckuii
KOHTPOJIb ~ KauecTBa  IMPOJYKTOB
MUTAHUS

OcHoOBHOE coJiepKaHue

Teoperuueckoe o0yueHue

KauecTBeHHBII XMMHMYECKMH COCTaB MpPOAYKTOB IHUTaHusA. Bemecrsa,
¢danbcupuIUpyromye MPOAYKTbl MHUTAHMUS, W BEIIECTBA, 3arps3HAIOLINE
NpOAYKTbl NUTaHuA. OmnpeneseHue 3arpsA3HSIOIIMX XUMHUYECKMX BEIIECTB B
MPOAYKTaxX IHUTaHUSA, OIPEAEIICHHE BEUIECTB, HE 3asBICHHBIX B COCTaBE
IIPOAYKTOB NuTaHusA. OpraHu4eckue U HEOPraHUYECKUE BEIIECTBA, BXOAAIIUE B
COCTaB MPOAYKTOB ITUTAHUS.

OK 01
OK 02
OK 07

Tema 9.1.4. XuMuueckuii aHain3
po0 MOYBHI

OcHoBHOE coaepkaHue

TCOpCTI/I‘-ICCKOC 06y‘~ICHI/IC

Knaccudukanms mous 1o BULy ¥ HA3HAYEHUIO, UCXO/IS M3 XUMUYECKOTO COCTaBa.
WNnentudukanus mpoObl MOYBBI MO €€ XUMHUYECKOMY COCTaBy, OIHMCaHUE
BO3MOKHOCTEH €€ MPUMEHEHUSI.

TpeboBanusi K KauyecTBY TIOYBHI pa3MYHOTO Ha3HaueHus. OmnucaHue
OCOOCHHOCTEH WCIOJIL30BAaHMS IIOYB B 3aBUCHMOCTH OT THIIOB, CIOCOOBI
YIIY4IICHHs] Ka4eCTBA MOYB B 3aBUCUMOCTH OT HA3HAYCHUS.

OK 01
OK 02
OK 07
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OOnactu HCHONB30BaHUSA OPraHUYECKUX YAOOPEHMH B 3aBUCUMOCTH OT
KayecTBEHHOro cocraBa. OnucaHne OpraHnvdeckux yA0OpeHHid U X MPUMEHEHHE
B 3aBUCUMOCTH OT COCTaBa I10YBbI U €€ Pa3HOBHIHOCTH.

Tema 9.1.5. UccnenoBanue OcHoBHOE coJiepKkaHne 1 OK 01
00beKTOB OroCheph! Teopernueckoe oOyueHue 1 OK 02
OK 04
XHUMHYECKUH COCTaB KOMIIOHEHTOB OUOCc(hephl: 3eMHON KOPBI, THAPOCHEPHI, 1 OK 07
aTMoc(epsl 1 OPraHUYECKOTO BEIIECTBA
[TpoMexxyTouHast ATTECTALHUSA 110 JUCIUILIHHE (9K3aMEH) 18
Bcero 72
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3. YCJIOBUS PEAJIU3AIIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
JNCHUIIVIMHBI
3.1. TpeOoBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0

Peanuzanust mporpamMmbl AMCUMIUIMHBL TpeOyeT Hamuyus ydyeOHOW mabopaTopuu
ka0.Nel6/16a.

OcHaleHHOCTh:

1) HOYTOYK, KOMIbBIOTEP, MYJIbTUMEAUNHBIA MPOEKTOP, FKPaH, CTOJN KOMIIbIOTEPHBI,
npuHTEp Ja3epHbli, MOV, rpadonpoekTop, XuUMHUYECKas MHUKporadbopaTopus, TUGPOBOM
KOJUIEKIIMM, HaOOpbl pEaKkTHBOB, XUMHUYECKass IOCYyJa, JIEMOHCTPAllMOHHBIN

XUMUH,

MHUKPOCKOII,

XUMHYECKUN CTOJI, IKAa(bl, CTEH Ibl, AUCTUILISATOP U APYroe 000pyI0BaHHE.

Ilpe3eHTaUM:
1. 3aKOHBI ¥ OHATHUSA XUMUU. 16. MeTaiuisl.
2. Jluccoruarusi. 17. KucioTtHble 10XIH.
3. Yruepon. 18. Biusuue 3TaHoia.
4. Asor 19. AnKorois.
5. A3oTHas KucioTa 20. YKcycHast KUCIIOTa.
6. IIpon3BOACTBO aMMHUaKa 21. Ilonumepsl.
7. AmOMUHUI. 22. ®epMeHTHI.
8. XKeneso. 23. BuraMuHBbL.
9. Kak npuMupHuTh METAILTyprHIO C IPUPOION? 24. T'opMOHBI.
10. Cruprtsl, heHOITBI 25. Bona.
11. Anpneruanl, KETOHEI. 26. Ilonumepsl U BOJIOKHA
12. KapOoHOBBIE KUCIIOTHI. 27. YKcycHas KUcaoTa
13. Vrunesonsl. 28. XUMUS MMUIIH.
14. Amunoxkucnotsl. benkn. 29. Yto MBI mbeM? (XUMHUSI HAITUTKOB)
15. AmuHsbl. 30. Xumust BOKpYT Hac.
DJIeKTPOHHBbIE YPOKH H TeCThI (HA IUCKAX):
1. Ctpoenue atomos
2. THUITBI XMUMUYECKHX CBSI3EH.
3. Tlepuoauueckuii 3aKOH U CTPOEHHE aTOMA.
4., 3aK0HBI XUMHUH.
5. Okcumpl HEMETaIUIOB M METAIIIOB.
6. KucnoTsl, knaccudHKaius, TUCCOLUAIUSL.
7. CBOIiCTBa OCHOBAHHIA.
8. Coemunenus yriepoaa. MI3BeCTHIKOBBIE MOPObI, 3HAYEHHUE.
9. T'umc.
10. Oxcun xpemuns. Crekio.
11. MeramsL.
12. Meransl, pacipocTpaHeHue, MONydEHHE, CBOWCTBA.
13. Vraepon, annorponus.
14. Yronenas kucnora.
15. Cwmecn Bemects.
16. Ankansbl, roMonorudeckuii psj, CBONCTBA, IPUMEHEHHE.
17. Drunen — nenpenensHbIA yrieBogopo, crpoenue. CBOMCTBA.
18. MMonusTunen u gpyrue NIacTHKH.
19. AnerusieH u ero cBo¥cCTBA.

2) 2JIEKTPOHHBIC PECYPChI AUCIUILTHHBI




20. TIpupomHbie HCTOUYHUKH YIIIEBOJOPOIOB.

21. Vrons. HedTs 1 ee cBoiicTBa.

22. Criuptel. MeTason u stanoi. CBoiCTBa, 3HaYEHHE.

23. KapOOHOBBIE KHCIOTHI, 0COOEHHOCTH CBONCTB, JUCCOIUALIHS.
24. Mbina v 1eTepreHTsl.

25. Ddupsl, nonydeHue, HEKOTOPbIE CBOHCTBA.

26. JKupsl, cTpoeHue, CBOKHCTBa

27. CtpykTypsl GENKOB.

28. Kpaxman.

29. Llemmonosa.

30. Vraeponsl. I'moko3a. ®pykrosa. CTpyKTYphl OEJIKOB.
31. MynerumenuitHas oOydatoras mporpamMm «1C: Penerutop. Xumusy,

YueOHbIE TA0JINIIBI
1.Kommnekt Tabaui «OpraHn4ecKkue BeecTBa.
2. KommuiekT TabuIl 1o HEOpraHUIECKON XUMHH.
3. KommrexT Tabmui « XuMHS B CEILCKOM XO3SHCTBE)

PEKOMEHIAYEMAS JIMTEPATYPA

OcHOBHBIC HICTOYHHMKH

1. Xumus: yuebuuk mis CI1O / 1O. A. Jle6enes, I'. H. ®anees, A. M. T'ony6es, B. H. [llanosau;
oz obmr. pexa. I'. H. ®aneeBa. — 2-e uz ., nepepad. u gomn. — M. : I3parensctBo Opaiit, 2021.
— 427 ¢. — (ITpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-7723-3.
https://www.biblio-online.ru/book/AB861C8C-4E44-4DA4-A2B6-47170C3740DB
JlomoJiHuTeIbHbIEe HCTOYHUKH:

1.I'nunka, H. JI. 3anaun u ynpaxHenus no odmen xumuu: yueo.-npakt. nocodue miga CI1O / H.
JI. 'nunka; ox pex. B. A. Tlonkosa, A. B. babkoBa. — 14-e¢ uzn. — M.: U3gatensctBo FOpaiiT,
2020. — 236 c. — (IIpodeccronansnoe odpazosanue). — ISBN 978-5-9916-6390-8.
2.0neitnukoB, H. H. Xumus. AnroputMsl penieHus 3aa4 1 TecTol: yueOHoe nocodue ans CI10 /
H. H. Oneiinukos, I'. I1. MypaBbeBa. — 3-e u3a., uctp. u gon. — M. : U3natensctBo FOpaiir,
2020. — 249 c. — (IIpoeccuonansnoe odpazoBanue). — ISBN 978-5-9916-9665-4.
https://www.biblio-online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

3.Cmapeirul, C. H. Heoprannueckast xumus. [Ipaktukym: yue6.-npakt. nocodue ans CIIO / C.
H. Cmapeirun, H. JI. barnasen, U. B. [JaiinakoBa. — M. : U3narensctBo IOpaiit, 2020. — 414
c. — (ITpodeccunonansHoe odpazoBanue). — ISBN 978-5-534-03577-3.
https://www.biblio-online.ru/book/DA158284-5FE7-4917-941A-208F04251BDE

4. Tynukun, E. . Xumus B cenbckoM xo3siicte: yueOHoe nocodue mist CIIO / E. . TynukuH.

— 2-e u3a., ucnp. u gon. — M.: UzparensctBo KOpaiit, 2021. — 184 ¢. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-04160-6.
https://www.biblio-online.ru/book/17F100A8-2C41-4920-875C-1BB44A9AAF8D

5.JIesunkuii, M.M. Jlo6po moxanioBaTh B XUMHUIO!. [DIEeKTpOHHBIN pecypc] — DIEKTPOH. JaH.

Al

— M. : WUzparensctBo "JlaGopatopus 3Hanwmit", 2019. — 199 c. — Pexum pnocryna:
http://e.lanbook.com/book/50532
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3.2.1 UndopmanmoHHbie H HU(PPOBBIE TEXHOJIOTHH (IPOrpaMMHoOe odecrevyeHue,
cOBpeMEeHHbIe MPogecCHOHAIbHBIE 0a3bI IaHHBIX U HH(OPMAIIHOHHBIE CTIPABOYHbIE
cHCTeMbl)

VYuebHasg aucHMIUIMHA (MOIYJb) TMPEIyCMaTpPUBAaET OCBOCHHWE HMH(DPOPMAIIMOHHBIX H
UGPOBBIX TEXHOJIOTUH. Peann3anus quppoBbIX TEXHOIOTUN B 00pa30BaTEIbHOM IIPOCTPAHCTBE
ABIISICTCA OJHOM W3 BaXHEHIIMX weieid oOpa3oBaHus, Naromield BO3MOXHOCTh pa3BUBAThH
KOHKYPEHTOCIIOCOOHBIE KadyecTBa O0ydYaroIuxcs Kak OyAylMX BBICOKOKBAJIM(HUIMPOBAHHBIX
CIELIMAJIUCTOB.

[MudpoBble TEXHOJIOIMH NPEAYCMATPUBAIOT PA3BUTHE HAaBBIKOB 3()(PEKTUBHOrO peleHUs
3aJad  MpO(EeCCHOHATIBHOTO, COIMAIBHOTO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pa3UYHbIX BHUJOB KOMMYHUKALMOHHBIX TEXHOJOrMH. OcBoeHue HUQPOBBIX TEXHOJOTHH B
paMKax JaHHOW JUCHMIUIMHBI (MOZYJS) OPHEHTUPOBAHO HA CIIOCOOHOCTh O€30MacHO H
HQJIeKaIllUM  00pa3oM Iojy4yaTh JOCTYH, YIPaBIATh, HMHTErPUPOBATh, OOMEHUBATHCH,
OLIEHUBATh W CO3JaBaThb HH(GOPMAIMIO C TIOMOIIbIO IM(PPOBBIX YCTPOHCTB U CETEBBIX
TexHosioruii. dopmupoBaHue HUPPOBOKH KOMIETEHTHOCTH Ipejnojaraet paboTy C JaHHBIMHU,
BJIa/ICHUE UHCTPYMEHTAMH ISl KOMMYHHUKAIMU.

3.2.2 DJIeKTPOHHO-0U0JINOTEeYHbIE CUCTEMBI M 0a3bl JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha okazanue ycuyr ot 03.04.2024
Ne 6/u (CeteBast aneKTpoHHAs OMOINOTEKA)

2. baza nanubIX 35eKTpoHHBIX HH(MopMannoHHbIX pecypcoB ®I'BHY ITHCXb (morosop
0 O0ECIHEeUeHUI0 JI0CTyna K 3JEKTpOHHBIM HH(opMmanuoHHbIM pecypcam OI'BHY ITHCXb
yepes Tepmunan ynanennoro goctyna (TY ®I'BHY HHHCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnekrponHas 6nbnnoreuHas cucrema «HannonansHbIN 1HpPOBOIA pecypc «PykoHT»:
Komnekuu «ba3oBbiii MaccuB» u «Kosoc-c. Cenbekoe xo3siictBoy (https://rucont.ru/) (moroBop
Ha OKa3aHHUe yCIyT I0 MpeocTaBiIeHuto 1ocTymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnektpoHHOe M3aTenbcTBo FOPAMTY (https://urait.ru/) (1oroBop Ha oxa3anue
YCIIYT MO TPEAOCTaBICHUIO NOCTyma K oOpazoBaTenbHOUM MmnaTtdhopme OOO «DneKTpoHHOE
u3natenbctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnexkTpoHHO-OMOMMOTeUHas cucrtema «BepHamckuit»y  (https://vernadsky-lib.ru)
(moroBop Ha 6e3BO3ME3THOE UCIONIb30BaHUE Ipou3BeeHuit ot 26.03.2020 No 14/20/25)

6. baza mannbix HOB «HanumonanbHas snmexkTpoHHas OuOimoreka» (https://rusneb.ru/)
(orosop o nmonkmoueHun k HOb u npenocrasnennn nocryna k oobekram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornameHue O COTPYAHMYECTBE MO OKa3zaHUIO OMOIMOTEYHO-MH(OPMAIMOHHBIX U
COLIMOKYJIBTYPHBIX YCIYT MOJb30BaTeNIIM YHHUBEPCUTETa U3 4YKCIAa WHBAJIUAOB IO 3PEHHUIO,
CIIa0OBHUAAIINX, WHBAIUIOB IPYTUX KATerOpUd C OTpaHMYEHHBIM JOCTYNOM K HHpopmanmu,
JUIL, UMEIOUIMX TPYAHOCTU C uTeHueM IockoneyaTHoro Tekcta TOI'BYK «TamboBckas
obnacTHas yHUBEpCaTbHast Hay4YHas oubmoTeka uM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cormarienune o corpyaundectse ot 16.09.2021 Ne 6/mH)

3.2.3 UudopMmaniuoHHbIE CTIPABOYHbIE CUCTEMbI
1. CnpaBounas npaBoBas cuctema Koncynsrantlntoc (JoroBop mocTaBku, afanTaluu U
COTPOBOKACHNUS dK3eMIUIIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/3C)
2. DnexTpoHHBIM nepuoanueckuid cnpaBoyHMK «Cucrema I'APAHT» (moroBop Ha
ycayru 1o conpoBoxaenuio ot 15.01.2024 Ne 194-01/2024)
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3.2.4. CoBpemMeHHbI€e NPo(eccHoHATIbHBbIE 0a3bI JTAaHHBIX

1. ba3a naHHBIX HOPMATHUBHO-TIPABOBBIX AaKTOB HH(OPMAIIMOHHO-00pa30BaTEeIbHON
nporpammel «Pocmeron» (morosop ot 15.08.2023 Ne 542/2023)
2. ba3a nannbix Hayunoi snextponnoit 6ubmmorexku eLIBRARY.RU — poccuiickuii
WH(POPMAIIMOHHO-aHAIUTUYECKUH TIOPTal B OOJIACTH HAayKH, TEXHOJIOTUH, MEIWIIMHBI H
obpasoBanus - https://elibrary.ru/
3. Ilopran oTKpHITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/

4. OrtkpeiThie gaHHble DenepanbHOW  CIYKOBI

https://rosstat.gov.ru/opendata

rOCYy/IapCTBEHHOW CTATHUCTUKH -

3.2.5. JIuneH3HOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOorpaMMHoe obecrieyeHune, B TOM
YHcJie 0Te4eCTBEHHOr0 MPOU3BOJACTBA

No HaumenoBanue Paspabotunk HocTtynHocThb Ccobuika Ha Equnbiit PexBu3uTHI
1o (ULIEH3UOHHOE, | peecTp POCCUIICKUX MOATBEPKIAIOIIETO
(mpaBooOnamate CBOOOHO nporpamm a1 9BM JIOKyMeHTa (TIpu
JIB) pacmpoctpansiem | u B/] (mpu Hamuaum) HAJINYHN)
oe)
1 Microsoft Windows, Microsoft JIunensnonnoe - JIunensus
Office Professional Corporation ot 04.06.2015 Ne
65291651 cpoxk
JecTBHs: OECCPOUHO
2 AHTHBHPYCHOE AO JIuuensuonnoe | https://reestr.digital.g | CyGnuneH3noHHbIH
MPOrPaMMHOE «JTaboparopwust ov.ru/reestr/366574/? norosop ¢ 000
obecrieueHne Kacrniepckoro» sphrase_id=415165 «Codreke» ot
Kaspersky Endpoint (Poccust) 24.10.2023 Ne 6/H,
Security as OusHeca CPOK JICHCTBUSL: C
22.11.2023 o
22.11.2024
3 MoitOduc 000 «Hogsie JIunensuonnoe | https://reestr.digital.g Konrpakt ¢ 000
CraHJapTHBIH - obnauHble ov.ru/reestr/301631/? «PyOukon»
OducHblil maker TEXHOJIOTHUH» sphrase_id=2698444 ot 24.04.2019 Ne
JUIs1 paboTHI € (Poccus) 03641000008190000
JIOKyMEHTaMHU 12
W IIOYTOH CPOK JIEHCTBHUSL:
(myoffice.ru) 6eccpovHO
4 OducHblii maker AO «P7» JInuensuonHoe | https://reestr.digital.g Konrpakt ¢ OO0
«PT7-Oduc» ov.ru/reestr/306668/? «Codrekcy
(meckTormHasi BEpCHsi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpPOK JIeHCTBHUS:
OeccpodHo
5 OneparrioHHas OO0O "Bazansr | Jluuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucreMa «AJIbT cBoboIHOE ov.ru/reestr/303262/? «Cogrexcy
O6pazoBanue» IIPOTrpaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecnieyenune" 03641000008230000
07
CpOK JI€HCTBHUS:
OeccpodHo
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6 [MporpammHuas AO JIuuensuonHoe | https://reestr.digital.g JIuneH3MOHHBIN
crucTeMa IS «AHTUIIIATHAT ov.ru/reestr/303350/? norosop ¢ AO
OOHApyKEHHS (Poccus) sphrase_id=2698186 «AHTHILIATHATY OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aMMCTBOBaHUN B CPOK JIEUCTBHUSL: C
Y4IeOHBIX U HAyIHBIX 23.05.2024 no
pabotax 22.05.2025
«Antumnaruat BY3»
(https://docs.antiplagia
us.ru)
7 Acrobat Reader Adobe Systems CBo6oHO - -
- IPOCMOTP pactpocTpaHsieM
nokymeHToB PDF, oe
DjVU
8 Foxit Reader Foxit CB0OOHO - -
- IPOCMOTP Corporation pacmpocTpaHsieM
nokymeHnToB PDF, oe
DjVU
3.2.6. Pecypchbl nHpOPMALHMOHHO-TEIeKOMMYHUKANIMOHHOM ceTn « AHTEpHET»
1. CDTOwiki: 6a3a 3Hanuii mo uugposoii Tpanchopmanuu https://cdto.wiki/
3.2.7. lnppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa3oBaTeIbHOM Npolecce
1. LMS-mmarpopma Moodle
2. BuptyansHas nocka Mupo: miro.com
3. Buptyansnas nocka SBoard https://sboard.online
4. BupryansHas nocka Padlet: https://ru.padlet.com
5. Oo6maunsie cepsuchl: Anaekc.uck, O6nako Mail.ru
6. Cepsucsl onpocos: Suaexc.®opmbl, MyQuiz
7. Cepsucsl Buaeocss3u: Aunexc. Tenemoct, Webinar.ru
8. CepBuC COBMECTHOM paboOThl HaJx TMpoekTamMu i Hebosmpmmx rpymnn  Trello

http://www.trello.com

3.2.8. Lindposbie TeXHOI0TMHU, IPUMEHsIeMble IPH U3YYEeHUH AU CUMIIIMHbBI

Ne [{udpoBbie TEXHOIOTUH Bunsr yae6HOI pabOThI, BBIIOTHIEMBIE C
puUMeHeHneM U(PPOBOI TEXHOJIOTUN
1.| OOmayHble TEXHOIOTHU NuauBuayanbHbIE 3a1aHUS
2.| Bonpmme nqanaeie NuauBuayanbHbIE 3a1aHUS
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHbI

KonTtponb u oneHka pe3ynbTaToB OOY4YeHMsI OCYIIECTBISIETCS IpernojiaBaTeieM B
MIPOILIECCE MPOBEICHUS MPAKTHUECKUX 3aHITHIA U JTa0OPATOPHBIX PabOT, TECTUPOBAHMSI, a TAKKE
BBIMIOJTHEHUSI ~ OOYYaIOIIMMUCA  WHAMBUIYAJIbHBIX  3aJaHUi, TMPOEKTOB, HCCIECIOBAHUIA.
Pesynbratel 0Oy4YeHHS OMNpENeNisioT, YTO OOydJarommecs MJODKHBI 3HATh, IMOHUMATh U
JIEMOHCTPUPOBAThH 110 3aBEPILICHUN U3YUYEHUS JUCIUILTUHBL.

st hopMupoBaHwsi, KOHTPOJISI U OLEHKU PE3yIbTaTOB OCBOSHUS YUCOHOUM TUCIUTLINHBI
HCIIOJIb3YETCS] CUCTEMA OLIEHOYHBIX MEPOIPUATUH, PEICTABIIAIOMIAs COO0N KOMILIEKC Y4eOHBIX
MEPOIPHUATHIA, COTJIACOBAHHBIX C pe3yibTaraMud OOydeHUsS U CHOPMYIUPOBAHHBIX C YYETOM
OI'OC COO (mpeamerHbie pe3yabTathl o gucturuae) u GI'OC CIIO.

Ne Mopnyas / Pa3nea / PesyabTaT 00yuenus Ouenounsble OK
Tema MeponpHuATHS
| OCHOBHOMH MOYJIb
1 Pa3nes 1. OcHoBBbI ®opmyIMpoBaThH

CTPOCHUSA BEIIECTBA 0a30BbIe MOHATHA H
3aKOHbI XMUMHUH

11 CrpoeHue aToMOB CocraBnars xumuueckue | 1. Tect «Ctpoenue OK 01
XUMHUYECKHUX (bOopMyJIbl COEIMHEHUN B | aTOMOB XMMUYECKUX
9JIEMEHTOB M MPUPOJA | COOTBETCTBUH CO AIIEMEHTOB U MPUPOAA
XUMUYECKON CBSI3U CTEINEHbIO OKUCIICHHS XUMUYECKOUN CBSAZU».

XUMHUYECKUX DJIEMEHTOB, | 2. 3aja4yu Ha

MCXOJIS U3 BaJCHTHOCTH U | COCTABIICHUE
AIIEKTPOOTPHUIIATETFHOCTH | XUMUYECKHUX (HOpMYIT
JIBYXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynb(pUA0B, TUIPHUIOB U

T.IL.).

1.2 Ilepnonnueckuit XapakTepru3oBaTh IIpakTuko- OK 01
3aKkoH M Tabmuna J[.M. | XuMudeckue 3JIeMEHThl B | OPMEHTUPOBaHHbIE OK 02
Menneneesa COOTBETCTBUH C UX TEOPETUYECKHE 3a/1aHUS

MIOJIO)KEHHUEM B Ha XapaKTepHU3aL1io

nepnozmqecxoﬁ CHUCTEMCEC XUMHUYCCKUX DJICMECHTOB:
XUMHUYECKUX dJIEMEHTOB | «Mertammnyeckue /

J.N. Menneneena HEMETANIMYECKUE
CBOICTBA,
AIEKTPOOTPHUIATETHHOCTD
U CPOJICTBO K 3JIEKTPOHY
XUMHNYCECKHUX DJICMCHTOB
B COOTBETCTBHUE C UX
SJICKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
MIEPUOTUYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB
J.W. MennaeneeBay.

2 Paznea 2. CocraBasats ypaBuenusi | Tect «CTpoenne
XumMuueckne U CXEMBbI XUMHUYECCKHUX BelIeCTBa U
peaKkuuu peakuuii XMMHYeCKHe peaKuun
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2.1

Tune! XUMHYECKUX
peakuui

CocTaBisTh peakuu
COCIMHCHUS,
pasJiokeHus, oOMeHa,
3aMelIeHus,
OKHCITUTEILHO-
BOCCTAaHOBUTEIIbHBIC
PEaKIMK U PEaKIuu
KOMILJIEKCOOOpa30BaHus
(Ha mpumepe
TCHJIPOKCOKOMITJICKCOB
QITIOMUHUS ¥ IUHKA) C
y4acTHeM
HEOPraHMYECKUX
BEILIECTB

1. 3amaun Ha
COCTaBJICHUE YPAaBHEHUI
peaKuuii:

— COCOUHCHUS,
3aMEIICHHS, Pa3JIOKEHUS,
oOMeHa U peakiuii ¢
Y4aCTHEM KOMILJIEKCHBIX
coelMHEeHU! (Ha npumepe
TUAPOKCOKOMILICKCOB
QTIOMUHUS U [IUHKA);

— OKHCJIMTEIBHO-
BOCCTaHOBUTECIILHBIX
peakuuii ¢
HCIIOJIL30BAHUEM METOJIa
AJICKTPOHHOTO OajaHca;
— C yyacTuem
KOMIIIEKCHBIX
coelMHEeHUH (Ha mpumepe
TUAPOKCOKOMILICKCOB
[IMHKA ¥ AJIFOMUHUA).

2. 3ajauu Ha pacuer
KOJIMYSCTBCHHBIX
XapaKTePUCTHK MPOAYKTa
peaKInK COeTMHEHNS,
MacCcOBOM MU 00BEMHOM
JIOJIA BBIXO0J1a TIPOJIYKTA
pEeaKIK COETUHEHHUS OT
TEOPETHUECKH
BO3MOXKHOT'0; 00BEMHBIX
OTHOIIICHUH T'a30B;
KOJIMYECTBECHHBIX
XapaKTEePUCTHK
HCXOJHBIX BEILIECTB U
MPOJIYKTOB PEaKIIUH;
Macchl (00beM,
KOJIMYECTBO BEIIECTBA)
MPOJIYKTa PEaKIUu, €CIU
OJIHO M3 BEIISCTB JaHO B
BHJIC PacTBOpa C
OIIPEAETEHHON MAaCCOBOM
JI0JIEW PaCTBOPEHHOTO
BCIIECTBA.

OK 01

2.2

DNEKTPOTUTHYECKAS
IUCCOLMAINS U
WOHHBIA 0OMEH

CocCTaBsTh ypaBHCHHS
XUMHNYCCKUX peaKHI/II/I
HOHHOI'0 OOMeHa ¢
ydacTHeM
HEOPraHHUYECKUX
BEIIECTB

1. 3aganus Ha
COCTaBJICHHUE
MOJIEKYJISIPHBIX U
WMOHHBIX PEAKLHM C
y4acCTHUEM OKCHUJIOB,
KHCJIOT, OCHOBAHHI U
COJIEN, MOHHBIX PEAKLINI
TUJIPOJIN3a COJIEH,
YCTaHOBJICHUE

OK 01
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WU3MEHEHHS KACIOTHOCTH
Cpepbl.

2. [Ipaktrueckas pabora
«Peakuuu ruziponnsza.

Pasznea 3. Ctpoenne
M CBOlicTBa
HEOPraHu4YecKux
BelleCTB

HccaenoBathb cTpoeHue
M CBOiicTBa
HEOPraHM4YeCKHX
BeEILECTB

Tect «CBOMCTBA
HEOPraHU4eCKHX
BELIECTB»

3.1

Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudumnuposats
HEOPTraHUYECKHE
BEIIIECTBA B
COOTBETCTBHUU C UX
CTpPOEHUEM

1. Tect «Homenkiarypa
Y Ha3BaHUE
HEOPraHUYECKUX
BEILECTB UCXO/IS U3 UX
XUMHUYECKOH (OopMYIIBI
WJIU COCTABJICHHE
XUMHUYECKOH (hOpMYIIBI
MCXO/Isl U3 Ha3BaHUS
BEIIECTBA 110
MEKTYHApOAHON WU
TPUBHUAIBLHOU
HOMEHKJIAType».

2. 3ajauu Ha pacuer
MaccoBOM J0JIH (Macchl)
XMMHYECKOT0 3JIEMEHTa
(coenuHeHus) B
MOJIEKYJe (CMECH).

3. [IpakTuueckue
3a/1aHusl 10
KJaccuukanuu,
HOMEHKJIaType U
XUMUYECKUM (popMyTiam
HEOPraHUYECKUX
BEIIIECTB PA3IMYHBIX
KJIaCCOB.

4. TlpakTHaeckue
3a/1aHHsl Ha OTIpEEIICHHE
XUMHUYECKON aKTUBHOCTH
BEILECTB B 3aBUCHUMOCTHU
BUJa XUMHUYECKOU CBSI3U
Y TUIA KPUCTAJUTMYECKOU
PEIIeTKH.

OK 01

3.3

[IpousBoacreo
HEOPraHUYECKUX
BELIECTB. 3HAUYEHUE U
IIPUMEHEHUE B OBITY U
Ha MPOU3BO/ICTBE

O00CHOBBIBATH 3HAYEHHE
Y IpUMEHEHNE
HEOPraHUYECKHUX
BEIIECTB B OLITOBOH U
MIPOU3BOCTBEHHOMN
JIeATEIILHOCTH YeJIoBEKa
uX (PU3UKO-XUMUIECKIMHU
CBOMCTBaAMH

IIpakTuxo-
OpUEHTUPOBAHHBIE
3aJJaHUs 110 COCTABIICHUIO
XAMHYECKHUX PEAKIUi ¢
y4acTUEM
HEOPraHUYECKUX
BELIECTB, UCIIOJIb3YEMBIX
JUTSL UX UICHTU(DUKAIUN
Y TIPOMBIIIEHHBIX
Croco0O0B MOJIyYEHUSI.

OK 01
OK 02

Pasnen 4. Ctpoenne

HccaenoBarb cTpoeHue

Tect «CTpoenne u
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H CBOMCTBa
OpPraHMYecKux
BeIeCTB

H CBOMICTBa
OpPraHMYecKux BellecTB

CBOIiCcTBA
OPraHUuYecKnX
BELIECTB»

4.1

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKHUX
BEILICCTB

Knaccugunuponartpb
OpraHUYEeCKHE BEIeCTBA
B COOTBCTCTBHH C UX
CTPOCHUEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHMI
OpraHUYECKUX
COECIUHEHNHN 10
TPUBHAIIBHON WIH
MEKTYHapOAHOMN
CHCTEMAaTHYECKOM
HOMEHKJIaType.

2. 3agaHus Ha
COCTaBJICHHE MOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hopMyI
OpraHWYECKHUX BEIECTB
OTJIEJbHBIX KJIACCOB.

3. 3agaun Ha
omnpeeeHre
npocreiien GopmyIibl
OpraHUYEeCKOU
MOJIEKYJIbI, HICXOMS U3
AJIEMEHTHOTO COCTaBa (B
%).

OK 01

4.2

CaoiicTBa
OpTraHUYECKUX
COeIMHEHUN

YcranaBiuBaTh
3aBUCUMOCTH (PH3HUKO-
XHUMHYECKHUX CBOMCTB
OPraHUYEeCKHUX BEIIECTB
OT CTPOCHUS MOJIEKYJ

1. 3aganus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUX PEAKIUH C
y4aCTHEM OpPraHUYECKUX
BEILECTB HA OCHOBaHUU
MX COCTaBa M CTPOCHMUSI.
2. 3amaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUX PEaKLUM,
WJUTFOCTPHUPYIOLTUX
XUMHUYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
peaKkuuii U TeHETUYECKOU
CBSI3U OPTraHUYECKHUX
BEIIIECTB Pa3HBIX
KJIACCOB.

3. PacuerHble 3a1a4u 110
YpaBHEHUSAM PEAKIIHi C
y4acCTHEM OpPraHUYECKUX
BEILECTB.

4. IlpakTudeckast padota
((HOJ'Iy‘-IeHI/IC ME€TaHa u
W3Y4YEHHUE €r0 CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BEILIECTBA B
KU3HEJESATENIbHOCTH

OO60CHOBBIBATH 3HAUECHUE
Y IPUMEHEHUE
OpraHUYEeCKHUX BEIIECTB B

IIpakTuxo-
OPHUEHTUPOBAHHBIE
3aJ1aHMs 10 COCTABJICHUIO

OK 01
OK 02
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yeJIoBEKA. OBITOBOI U XAMHYECKHUX PEaKIUi ¢
[IpousBoncTBo 1 IIPOU3BOJICTBEHHOM Y4aCTHEM OPraHUYECKUX
pPUMEHEHUE JESITEIbHOCTH YEJIOBEKa | BEILECTB, UCIIOJIb3yEeMbIX
OpraHUYECKUX X (PU3UKO-XUMUYCCKUMU | JUISl UX UACHTU(UKAIINY B
BEIIIECTB B cBOiicTBaMH OBITY U
MIPOMBIIIUICHHOCTH IIPOMBIIIJIEHHOCTH.

5 Pasznea 5. HccaenoBath Tect «CropocThb
Kunernyeckue u PaBHOBeCHE U CKOPOCTh | XMMHYECKOI peakiu u
TepMOAMHAMMYECKHE | XMMHYECKHX peaknuii XHMHYecKoe
3aKOHOMEPHOCTH paBHOBecHe»

NPOTEKAHUS
XHMHYECKHX
peaxuuii

5.1 Kunernueckue Uccnenosars BnusgHue 1. [IpakTuxo- OK 01
3aKOHOMEPHOCTHU KOHLIEHTPaLUHU OPUEHTHUPOBAHHBIE OK 02
IPOTEKAHUS pearupyroumx BeIEeCTB U | TEOPETUUECKUE 3a1aHUS
XUMHYECKHUX PEaKINi | TeMIepaTyphl Ha Ha aHanu3 (pakTopoB.,

CKOPOCTh XUMHUYECKUX BIIMSIOIINX Ha
peaxiuit M3MEHEHHE CKOPOCTH
XMMHYECKON PEaKInu.

5.2 Tepmonunamuueckue | MccnemoBaTh BIusHuE 1. 3amaun Ha pacueThbl OK 01
3aKOHOMEPHOCTH WU3MEHEHUS TEIUIOBBIX 3 (HEKTOB OK 02
MPOTEKAHUS KOHI[EHTPAIIUU BEIIECTB, | XUMHUYECKHUX PEaKIHii U
XUMHUUYECKHUX PEAKIMH. | peaKkIuu cpeabl U oInpezesieHue TUIa
PaBHOBecue TEeMIIEepaTyphl Ha peaxiuu (1o TeTI0BOMY
XUMHYECKHX PEaKIUil | CMEUIeHHe XUMUIeCKoTo | 3dekry: sk30- u

paBHOBECHUS HHJIOTEPMHUYECKHE).
2. [IpakTuko-
OPUEHTUPOBAHHBIE
3aJlaHUsl Ha IPUMEHEHHE
npuHuuna Jle [larense
JUTSL HAXOXKJICHU S
HaIpaBJIE€HUsI CMEUICHUS
PaBHOBECHS] XUMUYECKOM
peakuuu u
aHanu3 (pakTopos,
BIIMSAIOMIMX HA CMEIIEHUE
XUMHYECKOTO
paBHOBECHS.

6 Paznea 6. HccaenoBarh Tect mo Teme
JucnepcHbie AHUCIIEPCHBIE CHCTEMBI «/IncnepcHble
CHCTEMBI CHCTEMbD»

6.1 HucnepcHele cucreMsl | Paznuyars HCTUHHBIE 1. 3amaum Ha OK 01
U GaKkToOpbl UX PacTBOPBI, KOJUIOUHBIE IIPUTOTOBJIEHUE OK 02
YCTOMUYMBOCTHU pacTBOpHI U pacTBOpPOB.

rpydoaucrnepcHbie 2. [IpakTuko-
CUCTEMBI Ha OCHOBE OPUEHTUPOBAHHbBIE
XUMHUYECKOTO pacueTHbI€ 3aJlaHus Ha
IKCIIEPUMEHTA JUCIIEPCHBIE CUCTEMBI,

HCIIOJIb3YEMbBIC B
OBITOBOI U
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MPOU3BOJACTBEHHOM
JCATCIIBHOCTHU YCJIOBCKA.

6.2 HccnenoBanue UccnenoBath Gusuko- [TpakTnueckas padora « | OK 01
CBOMCTB JUCIIEPCHBIX | XMMHYECKUE CBOMCTBA Hccenenosanue
CUCTEM pa3IMYHbIX BUJOB JUCIIEPCHBIX CUCTEM.
JIUCTIEPCHBIX CUCTEM
7 Pasznea 7. HUccaenoBarh CBOICTBA
KauecTBeHHbIE OpPraHMYecKux u
peakuuu HEOPraHu4ecKux
00HapYy:KeHus BeIEeCTB ¢
OpPraHu4YecKux HCI0JIb30BAaHHEM
HEOPraHU4eCKHX Ka4eCTBEHHBIX peaKiui
BellleCTB
7.1 Ob6napyxeHue Hccenenosars 1. IlpakTuueckue OK 01
HEOPraHUYECKUX KaueCTBEHHbBIE PEeaKIINH 3aJlaHuUsl Ha COCTaBJICHUE
KaTHOHOB U aHUOHOB | HEOPTaHUYECKUX yYpaBHEHUU peakiuii
BEIIECTB 0oOHapyXeHHUsI KATHOHOB
I-VI rpynn u aHuoHOB, B
T.4. B MOJICKYJISIPHOM U
MOHHOM (opMax.
7.2 ObnapyxeHue Hccnenosarb 1. Ilpaktuueckas padora | OK 01
OpPTraHUYECKUX KaueCTBEHHBIC PEAKIIUU « KauectBenunsnie
BEIIECTB OT/AETbHBIX OpraHUYECKHUX peaxiuu Ha OTAETIbHbIC
KJIACCOB C COCIMHEHUH OTJEIBHBIX | KJIACChl OPraHUYECKUX
HCIIOJIb30BaHUEM KJIACCOB Bemect»
KaueCTBEHHBIX 2. IlpakTrueckue
peakumii 3a/laHHsI Ha COCTaBIICHUE
Ka4eCTBEHHBIX PEaKIUi
oOHapyKeHUs
OpraHUYECKUX
COCIMHEHUM.
1] IpuxkaaxHoit MoayJib
8 Pasznen 8. OnennBarThb 3ammuTa keiica (c
Xumus B ObITY U MocJieACTBUS ObITOBON | yueToMm Oyayuuei
MPOU3BOACTBEHHOI U MPOU3BO/JCTBEHHOI npodgeccHOHATbHOM
AeATeIbHOCTH AeAITeIbHOCTH YeJI0BeKa | 1eITeJIbHOCTH)
Ye10BeKa C MO3ULMIA
IKO0JIOrHYECKOMI
0€30MaCHOCTH
Xumus B ObITY U OuenuBath nocnencteus | Ketic (¢ yuetom Oyaymei | OK 01
MIPOU3BOJACTBEHHOMN OBITOBOM U npodeccHoHaNBHOM OK 02
JNeSITEIbHOCTH MPOU3BOJACTBEHHOMN JIeATETLHOCTH) OK 04
YeJioBeKa JIeATETbHOCTH YeNloBeKa ¢ | Bo3MokHbIE TEMBI OK 07
MO3UITNH DKOJIOTHUECKOH | KEeHCOB:

0€30IacHOCTH

1. IToTermienue Kkaumara
U BBICBOOOKIECHHE
ra3oBbIX THAPATOB CO JHA
OKeaHa.

2. bynymue matepuansl
I aBHa-, MAlIHO- U
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MPUOOPOCTPOCHUS.

3. HoBble maTepuaiibl ass
COJTHCUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pPacTUTENLHBIX
MIPEImapaToB.

9.1

Pa3pen 9.1.
HUccnenoBanue u
XUMHYECKHIi aHAIH3
00beKkTOB Onochepsl

NuTepnperupoBarh
XHMHUYecKHe MPouecchl
U siBJIeHUus1 B Ouocepe

3ammTa y4eOHO-
HCCJIeI0BATEIbCKOI0
npoekKTa (¢ y4eTom
Oyayuuei
npogdeccuoHaILHOM
AeSITeIbHOCTH)

9.11

OcHOBBI
1abopaTopHOi
MPAKTUKHU B
poeCCHOHAIBHBIX
n1abopaTopusx

BEITIONHATE ONMHEBINA
LUK
AKCIIEPUMEHTAIBHOTO
HCCIICIOBAHMS C
COOJTI0ICHUEM TTPABHIT
0e30macHOTo 0OpaIeHus
C BEIIECTBAMU U
71a00pPaTOPHBIM
000opynoBaHEM

1. TunoBbIe pacyeTsl 10
TEMaTHKE IKCIIEPUMEHTA.
2. 3amaun Ha
BBIYHCIICHHUE CPETHETO
3HAYEHUS
AKCIIEPUMEHTATBHBIX
JIAHHBIX, [IOIPEIITHOCTH.

OK 01

9.12

XUMHWYECKUH aHAIIN3
1po0 BOIBI

Uccnenosatn
XUMHUYECKUN COCTaB IPod
BOJIbI

1. Tect «CBolicTBa U
COCTaB BOJBI».

2. 3ananue
«XUMHYECKUH COCTAB
BOJIbI, THIT BOJIBI U
CIIOCOOBI €€
IIPUMEHEHUD (C
UCTOJIb30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

3. IIpakTuko-
OpPUEHTHPOBAaHHbIE
TEOPETUYECKHE 3aJaHHS
Ha COCTaB BOJIbI U
CIO0COOBI BBIPAKEHUS
KOHILICHTpalui 1
repecyeT KOHICHTPalun
(c ucnob30BaHUEM
HOPMAaTHUBHBIX
JIOKYMEHTOB).

OK 01
OK 02
OK 07

9.13

XUMHUYECKUN
KOHTPOJIb KaYECTBA
MPOAYKTOB MUTAHUSA

Uccnenosatn
XUMHYECKUI COCTaB
MPOAYKTOB MUTAHUS

1. Tect «Oprannueckue
Y HEOPTaHUYECKUE
BElIECTBA, BXOSIIHUE B
COCTaB MIPOJYKTOB
MUTAHUS.

2. IlpakTuko-
OpUEHTUPOBAHHBIE
3aJlaHus 110 KYJIMHApHOU
TEMaTHKE.

OK 01
OK 02
OK 07

9.14

XUMHYECKUHN aHAIIN3

HUccnenosatn

1. Tect 1o TEME

OK 01
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po0 MOYBHI XUMUYECKHH cOCTaB Mpod | «XUMUYECKUNA COCTaB OK 02
MIOYBBI HEOPraHUYECKUX U OK 07
OpPraHUYeCKUX
yIIoOpeHuit».
2. 3aganue
«B3auMocBs3b cocTaBa
MIOYBBI, THIT IOYBHI U €€
HA3HAYCHUSY.
9.1.5 | UccaenoBanue XuMHudeckuii cocTan YyebHo- OK 01
00BEKTOB Oroc(epsl | KOMIOHCHTOB OHOC(EpPBl: | pccne 0BaTeNbCKUi OK 02
3eMHOH KOPBI, THIPOCHEPHI, IIPOEKT B 00/1aCTH OK 04
arMocepet 1 uccnenosanus oobekto | OK 07

OpTraHNYCCKOro BCIICCTBA

ounocdepsl.

Bo3moxkHbBIE TEMBI
MIPOEKTOB:

1. UccnenoBanue cocraBa
MUHEPATHLHOU BOJBI 1
PEKOMEH/IAIUU T10 €€
UCIOJIb30BaHUIO.

2. UccnenoBanue
pa3pylIaroIero
JIEHCTBHS IPUPOAHOU
BOJIbI HA CTPOUTEIbHBIE
MaTepHuabl.

3. CocraBiieHHE NPOEKTA
[[BETHUKA/Oropoja/caua B
3aBHCHMOCTH OT COCTaBa
MIPOaHATH3UPOBAHHBIX
MOYB.

4. CocraBiieHue
cOanaHCUPOBAHHOTO
MEHIO Ha JIeHb (HEJENI0)
B 3aBHCHMOCTH OT
COJICPIKAHUS XUMHICCKHUX
Makpo u
MHUKPODJIEMEHTOB B
MPOJYKTAaX MUTAHHUS.

5. UccnenoBanue
KauecTBa MUThEBOU
BOJIBI.

6. UccrnenoBanue npod
BOJIOITPOBOJHOM BOJIbI HA
peIMeT YCTPaHEeHUS
KECTKOCTH.

7. YcrpaHnenue
KECTKOCTH BOJIBI B
CEIIbCKOXO03MCTBEHHOU
JIeATETLHOCTH.
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Pabouas mporpamMma paszpaboTraHa Ha OCHOBE (pelepallbHOTO TOCYIapPCTBEHHOIO
o0pa3oBaTenpHOr0 cTaHaapTa cpenHero oomero odpazosanus (OPI'OC COO), yTBepk)ICHHOTO
npukazoM MuHuctepcTBa obpazoBaHusi U Hayku PD ot 17 mas 2012 r. Ne 413; mpukaza
MunuctepctBa npocsenienust PO or 12 asrycra 2022 r. Ne 732 «O BHeceHUM U3MEHEHUH B
(benepanbHBI TOCYAapCTBEHHBIM 00pa30oBaTeNbHBIA CTaHIAPT CPEIHEr0o O0IIero oopa3oBaHus,
YTBEPKICHHBIN MpUKa3oM MuHuCTepcTBa 00pa3zoBanus u Hayku Poccuiickort @enepanuu ot 17
Masg 2012 1. Ne413», B COOTBETCTBHMU ¢ PexoMeHmanusMu 1Mo peanu3aldd CPEIHEro OOIIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOW  MPOrpaMMbl  CPEIHEro
npodeccuoHanbHOro 00pazoBaHus (MUCbMO JlemapTaMeHTa TroCyAapCTBEHHOH IOJIUTUKU B
chepe cpemHero mnpodeccHOHATBHOTO 00pa3oBaHus W TpodeccHoHaNbHOro o0ydeHmst oT |
mapra 2023 r. N 05-592).

ABTOp:
Crtpykosa C.C., mpenoaaBarens LEHTpa — KOJJIeaKa npukiIaanbix kBamudukanuii @I'6O0Y BO
Muuypunckuii [AY

Penensenr:
Owmmnmnosa T.W., mnpenojarBatens BbICHICH KBATU(PHUKAIIMOHHOW KAaTETOPHHM  IICHTPa—KOJUIeIKa
npuknanueix kBanudukanuit ®I'60Y BO Muuypunckuii [AY

[Iporpamma paccmoTpena Ha 3acenanuu [IMK o0mieo6pa3oBarenbHbIX IUCIUTUIMH
npotokod Ne 11 ot «16» nrons 2023 r.

IIporpamma paccMOTpeHa Ha 3aceJaHuU Y4eOHO-METOANYECKONH KOMUCCUH LIEHTPa-KOJUIeKa
npukiaaHbeix kBanupukauuii @I'bOY BO Muuypunckuit 'AY
npotokost Ne 11 ot «17» urons 2023 r.

[IporpaMMma yTBepk/ieHa peleHueM y4eOHO-METOANUECKOTI0 COBETa YHUBEPCUTETA
npotokos NelO ot «22» utoHs 2023 r.

ITporpamma nepepaboTtaHa 1 A0NOJIHEHA B cooTBeTcTBUHU ¢ TpeboaHusimMu ®I'OC COO
[Tporpamma paccmotpena Ha 3acenanunu LMK 061meo6pa3oBaTenbHBIX JUCITUTIIMH

npoTokod Ne 9 ot «16» anpens 2024 r.

[IporpaMmMa paccMOTpeHa Ha 3aCeIaHUN y4eOHO-METONYECKOW KOMUCCUH LIEHTpa-KOoJIIe1Ka
npukiaaabix kBanudukanuit ®I'bOY BO Muuypunckuii [AY

poTokoi Ne 9 ot «17» anpens 2024 r.

ITporpamma yTBepskaeHa Pemennem Y4ueOHO-METOANYECKOTO COBETa YHUBEPCUTETA
potokoi Ne 8 ot «18» anpens 2024 r.

Opurunan nomxeH xpanuthes B LIMK o0mieo6pa3oBarenbHbIX AUCHUIUIMH
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