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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
OBIIEOBPA30OBATEJBHOU JUCHUILIAHBI «XUMUS»

Pabouast mporpamma y4eOHOW NUCHUIUIHHE «XHUMHS» IMpEIHA3HAuUCHA ISl M3y4CHUS
XUMUH B IEHTpE-KOJUIepKe NMpUKiIaaHbiXx kBanudpukamuii ®I'BOY BO Muuypunckuit 'AY,
peanmsyronieM 00pa3oBaTebHYI0 MPOrpaMMy CpeaHero ooOmiero oOpa3oBaHUs B Mpeaenax
OCBOCHHMSI OCHOBHOW mpodeccHoHanbHOM oOpa3oBaTenbHOM mnporpamMbl CIIO Ha 0Oase
OCHOBHOTO 00mIero o0pa3oBaHusi MPU MOATOTOBKE KaapoB 1o crenuanbHocT 35.02.05
ArpoHomus

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero oOriero
o0Opa3oBaHMs, MPEABIBISEMBIX K CTPYKTYpE, COAEPKAHUIO U Pe3yibTaTaM OCBOCHHUsS y4eOHOM
JTUCIUIUTAHBI «XHUMHS», B COOTBETCTBUU ¢ PeKOMEHIAIMsIMU 10 pealiu3aiuy CPEeTHETO OOIIero
oOpa3oBaHMsi B  TpeJeliax  OCBOEHMS  oOpa3oBaTeNbHOM  MpOrpaMMbl  CPETHETO
npodeccHOHaTBbHOTO 00pa3zoBanus (muchMO JlemapTramMeHTa TroCylapCTBEHHOW TIIONHUTHKU B
chepe cpemHero mnpodeccuoHAIBHOTO 00pa3oBaHus W MPO(EecCHOHATBLHOTO 00ydeHus ot 1
mapta 2023 r. N 05-592).

1.1.MecTto  AMCUHMILIMHBI B CTPYKType OCHOBHOWM npodgeccHOHATbHOM
o0pa3oBaTeIbHOM NPOTrPaAMMBbI

OO6meoOpa3oBarenbHas AUCHUIUIMHA «XHUMHs»  SIBIAETCS  00S3aT€NbHOM  YacThIO
o0mieoOpa3oBarenabHOro 1ukIia odpazoBarensHoi mporpamMmMel CI1O B cootBercTBUM ¢ ®I'OC no
cnenuanbHocTd 35.02.05 ArpoHomust.

1.2. Ileau v nJIaHUpPyeMble Pe3yJIbTAThI OCBOECHUS TN CIUIJINHbBI:

1.2.1. Ilean o0meodpa3oBaTeJbHOM TUCHUTLINHBI

Hens gucrunauael «XuMUs»: cHOPMYIHpPOBATh Yy CTYJAECHTOB XHMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHbI MHpa KaK OCHOBBI TPUHSATHS pEUICHUH B >KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO TTOBEACHUS B IPUPOTHOM CpeIe.

1.2.2. Tlnanupyemblie pe3yabTaThl OCBOEHHS O001e00pPa30BaTEIbHON JAUCHUILUIMHBI B

coorBercTBHH ¢ PI'OC CIIO u Ha ocnoBe PT'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA UMeeT Npu popMupoBanuu U pa3sutuu OK.



Kox u HaumeHnoBaHue
hopMHUpyeMBIX
KOMIIETEHIIUHN

[imanupyembie pe3ysibTaTbl OCBOCHUS JUCLIUIUIMHBI

OO6mmme

I[I/ICHI/IHJ'H/IHapHBIC

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

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

TPYIOJTFOOHE;

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

CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIIbHOCTD;
- MHTEpeC K pa3myHbiM chepam mnpodeccrnoHaIbHON
NeSITeIbHOCTH,

OBnajieHue YHHUBEPCATbHBIMU y4eOHBIMH
MI03HABATEIbHBIMU JCHCTBHUSIMH:

a) 6a30BBIC JTIOTUYECKHUE ICUCTBUS:

- CaMOCTOSITENILHO (OPMYJIMPOBATh U aAKTYaJIU3HPOBATH
po0JieMy, 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 JEATEIBHOCThH, OIICHUBATH
COOTBETCTBUE pE3yJIbTATOB IIENSIM, OLIEHUBATh PHUCKU
MMOCJICICTBUI NEATCILHOCTH;

- pa3BUBaTh KpEAaTHMBHOE MBIIUICHUE TIPH pPEIICHUU
JKU3HEHHBIX TTPOOIIEM

0) 60a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIAQJETh HaBBIKAMU Y4YEOHO-MCCIIEAOBATEIBCKON |
MPOEKTHON  JEATENBHOCTH, HaBBIKAMH  pa3pelieHus

- BIAAETb CHUCTEMOW XHMHUYECKHUX 3HaAHHM, KOTopas
BKJIIOYAET: OCHOBOIOJIATAIOIIME MOHATHS (XUMHUYECKHM
3JIEMEHT, aTOM, JJIEKTpOHHas o0ojioyka aroma, s-, p-, d-
JJIEKTPOHHBIE ~ OpOMTAIM  aTOMOB, HMOH,  MOJEKYJa,
BaJICHTHOCTb, ANEKTPOOTPHUIIATETILHOCTb, CTETEHb
OKHUCJIEHUS, XUMHUYECKas CBfA3b, MOJIb, MOJIIpHas Macca,
MOJISIpHBIA 00BEM, YIIEPOAHBIA CKeJeT, (QYHKIHMOHANbHAs
rpynna, pajavkain, H30MepHs, M30MEphbl, TOMOJIOTMYECKUN
psn, TOMOJIOTH, YIII€BOJOPOIbI, KHUCIIOPOJI- u
a30TCoNepKAINEe COCTUHECHUsS, OMOJOTHMYECKH aAKTHUBHBIC
BemiecTBa (YrJieBOAbI, KUPHI, OENKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS,
KPUCTAJIMYECKAsh peIleTKa, THUIbl XHUMHYECKUX peakluit

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

JUcCOLManus, OKHUCIMTENINb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON PeaKlul, XUMUYECKOE paBHOBECHE), TEOPUU U
3aKOHBI (TE€OpUS XUMHUYECKOTO CTPOEHHUS OPraHuYecKuX
BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTUUYECKON
auccoumranuu, nepuoanueckui 3akoH J[.M. Menneneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUU, (AKTOJIOTHUECKUE CBEACHHUS O
CBOMCTBAX, COCTaBe, MOJTYy4YECHU N u 0e301macHOM
HCIIOJIb30BaHUH Ba)KHEHIITNX HEOPraHUYECKHUX n
OPTraHWYECKUX BEIIECTB B OBITY ©  TPAKTUYECKON
JIeSITEILHOCTH YEJIOBEKa;

- YMETh BBISBIATH XapaKTEPHbIC MPHU3HAKA U B3aUMOCBS3b
W3YYECHHBIX TOHATHN, NPUMEHATbh COOTBETCTBYIOLIHE




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 XOJE PEIICHUS 3aJIa4yM
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, NpeIiaraTh OPUTHHAIBHBIC
MOJIXOJIbI U PELICHHUS;

- CIIOCOOHOCTh MX HCIIOJIb30BaHHUS B IO3HABATCIBHOM H
COILIMAJILHOM MPAKTUKE

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

- yYMETb HCIOJb30BaTh HAUMEHOBAHUS XUMHUYECKHUX
COCIMHEHUI MEXIYHAPOAHOIO COK03a TEOPETHYECKOW U
MPUKJIAJHON XMMUU U TPUBUAIbHBIE HA3BAHUS Ba)KHEHIIMX
BellecTB  (dTWUJIEH,  aleTWIeH, [JHIepuH,  (eHo,
(dbopmanbaerua, yKCycHasi KUCIOTa, TJIMIUH, YrapHbBIA Tas,
VIJEKHUCIIbIA Ta3, aMMHUAK, TallleHas W3BECTb, HerauieHas
U3BECTh, NMUTHEBAsI COAA U JPYTUX), COCTABIATH (HOPMYIBI
HEOPraHWYECKUX W OPraHUYECKUX 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, BOJIOPOJIHAS), THUIIBI
KPUCTAININYECKUX PEIIETOK BEIlIeCTB; KiacCu(UIUpOBATH
XUMHUUYECKHUE PEAKIINH;

- chopmHupoBaTh NPEACTABICHUA: O MaTepUAIbHOM
€IMHCTBE MHpPA, 3aKOHOMEPHOCTAX U TI03HABAEMOCTH
SBJIEHUN MPUPOJIBI; O MECTE€ U 3HAYEHUU XUMHUHU B CHCTEME
€CTECTBEHHBIX HayK U €€ POJIi B 00eCIIeYeHUH YCTOMYNBOTO
pa3BUTHUS ~ YEJIOBEUYECTBa! B peumieHHMH  mpobieM
9KOJIOTUYECKOM, SHEPTeTHUECKOM 1 MUILEBON Oe30MaCHOCTH,
B Ppa3BUTHUM MEAUIMHBI, CO3JAHMM HOBBIX MAaTEpUANIOB,
HOBBIX HCTOYHUKOB SHEPIuH, B o0ecreyeHnu




palMOHAIBHOIO IPUPOAONOIb30BAHUA, B (POPMUPOBAHUU
MHUPOBO33pPEHUSI M OOLIEH KyNbTyphl 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 COCTOSIHUE aToMma, TMOpHIN3alus 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 U HeoOpaTUMbIE), pacTBOpPbl (MCTUHHBIE,
JMCIIEPCHBIE  CUCTEMbI), KPHCTAUIOTHAPAThl, CTEMEHb
JIICCOIMALINY, AJIEKTPOJIN3, KPEKUHT, pUGOPMHUHT); TEOPHH
U 3aKOHbI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKUE 3HAHMUA,
JeXalmye B OCHOBE IIOHMMAaHHMA  TNPUYUHHOCTH |
CUCTEMHOCTH  XUMHUYECKHX  SIBJICHMH,  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 pPABHOBECHH, JUCIEPCHBIX
cucremMax, (DaKToNOrHYecKHe CBEIEHUs O CBOWCTBAX,
coCTaBe, TIOJNYYEHHHM H OE30MacHOM HCIOJIh30BAHUU
BOXHEUIIMX HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB B
OBITY W TIPAKTHYECKOW MAEATEIHHOCTH YEIIOBEKa; OOIIMX
Hay4YHbIX MPUHIUIAX XHWMHYECKOTrOo IPOU3BOACTBA (Ha
mpUMepe TPOU3BOACTBA CEPHOH KHUCIOTHl, 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 KOJTMYECTBEHHOU
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'O BELIECTBA MM JAaHO B M30BITKE (UMeeT
MIPUMECH); PacYeThl MACCOBOM MJIM OOBEMHOM /10NN BBIXOAA
IPOAYKTa pEeaKiMK; pacueTsl TeIIOBOro 3pdexra peaxiuid,
00BEMHBIX OTHOILIEHUH ra3oB;

- YMETb BBISBIIATh XapaKTEpPHbIC NMPU3HAKU U B3aUMOCBSI3b
U3YYEHHBIX MOHATHUH, TNPUMEHATH COOTBETCTBYIOILKE
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 MAaTepUaibHOIO E€IUHCTBA MHPA;
UCIIOJB30BaTh  CHUCTEMHBIE XUMUYECKUE 3HAaHUA UL
OOBSICHEHUS! W TPOTHO3UPOBAHUS SBJICHHUM, HMMEIOIINX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

- yMeTb UCHOJb30BaTh HAWMEHOBAHUS  XUMHUYECKHUX
COECIUHEHUI MEXIYHAPOJHOIO COK3a TEOPETUYECKOW U
MPUKJIAJHON XUMHUM M TPUBHAIbHBIC HAa3BAaHUS BEILECTB,
OTHOCSIIIIUXCS K M3YYEHHBIM KJlaccaM OpPraHWYeCKHX U
HEOPraHUYECKUX COEIMHEHUI; UCIOIb30BaTh XMUMHUYECKYIO
CUMBOJIMKY JUIS COCTaBJI€HUS (OPMYN HEOPraHWYECKHX
BEIIECTB, MOJIEKYJSPHBIX M CTPYKTYPHBIX (pa3BepHYTHIX,
COKpAIlEHHBIX M  CKEJEeTHbIX) (OpMyT OpraHMYECKUX
BEIIECTB; COCTABJIATh YPABHEHMS] XUMHUYECKHX DPEaKIUil u
pacKpbIBaTh ux CYIIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKUUN TMOCPEICTBOM COCTaBJICHUS
JIEKTPOHHOrO OajlaHca 3THX peakluid; peakuuid HOHHOIO




oOMeHa IyTeM COCTaBJICHHUS UX MOJHBIX M COKPALIECHHBIX
WOHHBIX YpaBHEHUM; pEakUM¥ TUAPOIU3a, PEaKUuu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB
LMHKA W  QJIIOMUHUA); [OATBEPXKAATh  XapaKTEpHbIC
XUMUYECKHE  CBOMCTBA  BEIIECTB  COOTBETCTBYIOLIMMU
SKCIEPUMEHTAMH U 3allUCAMH YpPaBHEHUH XUMHUYECKHX
pEeaKnii;

- yMeTh  KIacCH(UIMPOBATH  HEOPraHWYECKUEe U
OpraHMYEeCKHE  BEUIECTBA M  XUMHUYECKHE  PEAKLUH,
CaMOCTOSITEJIbHO BBIOMpATh OCHOBAHHUS W KPUTEPHUH IS
KIacCU(UKAUU  U3y4aeMbIX XUMHYECKHX OOBEKTOB;
XapaKkTePU30BaTh COCTAB U BAKHEUIIIME CBOMCTBA BEILIECTB,
NpUHALIeKAIMX K ONpPEIeJeHHbIM KjlaccaM U TIpynnam
COCIMHEHUH (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 TPOBEPKH THIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH IPOTEKaHUS XUMHYECKHX 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 MPOTEKAHUS PEAKITUH;

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

HUCIIONB3YS MOHSATHA ''S", , "d-3nexTpoHHBIE" OpOUTATH
9




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

OK 02. Hcmonp3oBarh
COBPEMEHHBIC CPEJICTBA

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

B 065acTi IEeHHOCTH HAYYHOTO TIO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKd M OOIIECTBEHHON IPaKTUKH, OCHOBAHHOIO Ha
JIMajore KyJibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHHWE SI3BIKOBOM H  YUTATEIbCKOMN
KyJIbTYypbl KakK CpEICTBA B3aUMOJCHCTBUA  MEXKIY
JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAaHHWE UEHHOCTHM HAYYHOM  JEeATEIbHOCTH,
TOTOBHOCTh OCYIIECTBIISITh MIPOCKTHYIO i
HCCIIEI0BATENbCKYIO JEATEIbHOCTh MHAUBUIYAIIBHO U B
Tpy1Ie;

OsgnageHue YHUBEPCAIbHBIMU
MMO3HABATEJIbHBEIMU JACHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

- BIAJCTh HABBIKAMU TIOJYYCHHS HHPOPMALUH U3
HCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIbHO
OCYILECTBJIATh TOWUCK, aHaldu3, CHUCTEMATHU3aUHI0 U
WHTEPIIPETAINIO HHPOPMAITUHN PA3IUYHBIX BUIOB U (POPM
MIPEJCTABIICHUS;

- CO3/1aBaTh TEKCTHl B PA3NIUYHBIX (hopMarax ¢ y4yeTom
Ha3HaueHWsT WHOpMAMU ¥ I1EJIEBOM  ayAuTOpHH,
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 (IIPEeBpAILEHUSI OPTraHUYECKUX BEIIECTB MpU
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,
OTPENIEATh Cpely BOJIHBIX PAacTBOPOB, KaueCTBEHHbBIC
peakiuu Ha cynbdar-, kapOOHAT- M XJIOPUI-aHUOHBI, Ha
KaTMOH aMMOHHS; peuiaTh 3KCIIEPUMEHTAJIbHbIC 3a7a4M I10
teMam "Metamiel" u "Hemeramibl") B COOTBETCTBUU C
paBWJIaMH TEXHUKHA OE30MACHOCTH TIIPH OOpaIICHUH C
BEIIECTBAMHU u 1a00paTOPHBIM o0opyaoBaHUEM;
MPEACTABISATh PE3YNbTaThl XUMHUYECKOTO HKCIIEPUMEHTa B
dbopMe 3amuicu YpaBHEHHMH COOTBETCTBYIOIIMX PEAKIUN U
(hopmynupoBaTh BHIBOJIBI HA OCHOBE STHUX PE3YyJIbTATOB;

- yYMeTh AaHAIM3UPOBaTh XHMMHUYECKYI0 HWH(GOpPMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOM
uHpopMaluu, cetb UHTEpHET u Apyrue);

- BIAJCTh OCHOBHBIMM METOJAMH HAYy4YHOTO TIO3HAHUS
BEILECTB U

XUMHUYECKUX SIBJICHUI (HabmroieHue,
SKCHEPUMEHT, MOJEIHPOBAHNUE);

- YMETh MPOBOJUTH PACUEThI N0 XUMHUYECKUM (PopMysiaMm U
YpaBHEHUSIM XUMHUYECKHX PEaKUUid C HCIOIb30BAHUEM
(GU3UYECKUX BETWYWH, XapaKTEpHU3YIOIIMX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHBIC
yCIOBUSI) Ta30B, KOJMYECTBAa BEIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XUMMUYECKUE 3HAHUS JI MPUHSTHS PEIICHU B
KOHKPETHBIX  KU3HCHHBIX  CHUTYyaIUsX, CBS3aHHBIX C
BEILIECTBAMH M X MPUMEHEHUEM,;

U3MEpEHUe,




KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPraHH3aIMOHHBIX
3ala4 ¢ CcoONroficHHEeM TpeOOBaHWI  SPrOHOMUKH,
TEXHUKHA O0€30MacHOCTH, THTHUEHBI, PEeCypcocOepekeHus,
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 (I10JIyYE€HUE U U3YUYEHHUE CBOMCTB
HEOPraHWYECKUX M OPTraHUYECKUX BEUIECTB, KaYECTBEHHbIC
peakuuu  YIJIEBOJOPOJOB  PA3IMYHBIX  KJIACCOB W
KHCIJIOPOJCOIECPKAIINX OPraHUYECKUX BEIIECTB, pELICHUE
JKCIEPUMEHTAIBHBIX 3a1a4 1o pPacro3HaBaHUIO
HEOPraHUYECKUX U OPraHMYeCKHUX BEIIECTB) C COOII0IEHUEM
npaBuia  0e30macHOro  OOpamieHus C  BEIIeCTBAMU U
nabopaTopHbIM  000pyZOBaHHEM, (OPMYIUPOBATH IIENIU
UCCIICIOBAaHMSA, TPEAOCTABIATh B  PAa3IU4HON  (hopme
pe3yNbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATH MX
JIOCTOBEPHOCTH;

- YMeThb OCYIIECTBJIATh  LICJICHANPABICHHBIA  IOHMCK
XUMAYECKOH HMH(POPMAUU B Pa3IMYHBIX HMCTOYHHKAX
(HayuHas ¥ yueOHO-Hay4yHas JHUTepaTypa, CpelacTBa
MaccoBoil uH(opManuu, cetb HWHTepHEeT U HApyrue),
KPUTHYECKH AaHAU3UPOBATh XUMHUYECKYI0 HH(POpPMAIHIO,
nepepadbaTbiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBHUH C
HOCTaBJIEHHON yueOHOH 3aaayeii;

- BJIAZIETh CUCTEMOW 3HAHMI O METOAAaX HAy4YHOTO MO3HAHUs
SIBJICHUH TIPUPOABI, UCIIOJIB3yEMBIX B €CTECTBEHHBIX HAyKax
u YMEHUSMH IIPUMEHSATH 9TH 3HAHUSA pu
OKCIIEPUMEHTAIBHOM ~ HCCIEAOBAaHUU  BEILECTB M JJIA
OOBSICHEHUS! XMMMYECKUX SBJICHMM, HMEIOIIUX MECTO B
IPUPOAE IPAKTUYECKOW JECATENBbHOCTH 4YEJIOBEKa U B
MOBCEIHEBHOMN JKU3HH;

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

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITENILHOCTU M
CaMOOITPEETIEHHUIO;

-OBJIQJICHHE  HaBBIKAMU  Yy4eOHO-HCCIIEe0BATENbCKOMH,
MPOEKTHOM U COLIMAIbHOM AEATEIbHOCTH;

OBnajgeHue  YHHUBEPCAIbHBIMA  KOMMYHUKATHUBHBIMH
NEUCTBUSIMU:

0) coBMeCTHasl IS TEIbHOCTD:

- yMeTh IUIAHUPOBAaTh U  BBIIOJHATH XUMHUYECKHMI
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; MPOBOAWTH PEaKIMd HOHHOTO OOMeEHa,
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- IOHUMaTh W HMCIOJB30BaTh MPEHMYIIECTBA KOMaHIHOMN
Y MHIUBHUIYaJIbHOW PabOTHI;

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

- KOOPJIMHUPOBATh U BBINONHITH PaObOTy B YCIOBHSX
pealbHOTO,  BUPTY&JIBHOTO W KOMOMHHPOBAHHOIO
B3aUMOJCHCTBUS;

- OCYUIECTBIIAATH 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 JPYTHX JOJEH MpHu
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€30IIaCHOCTM HpU OOpalleHuu ¢
BEIIECTBAMHU u 71a00paTOPHBIM 000pyZI0BaHUEM;
NPEACTaBIATh PEe3yJbTaTbl XMMHYECKOTO 3KCIIEPHUMEHTa B
(dbopMe 3ammcu YpaBHEHHI COOTBETCTBYIOIIMX PEAKIUU U
(hopMyIMpPOBATH BBIBOABI HA OCHOBE 3THX PE3YJIbTATOB;
-yMETh  CaMOCTOSITENIbHO IUTAHUPOBaTh W MPOBOJIUTH
XUMHUYECKUH SKCIIEPUMEHT (IIOJIy4YeHUe 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 BELIECTB) C COOIMIOACHUEM
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(hopMHpPOBAaHHOCTH  SKOJOTMYECKOH  KYJIbTYpHI,

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 YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JEHUCTBHUM, NPHUHOCAIIUX Bpex
OKPYXKarolleH CpeJie;

- chopMupoBaTh  NpPEACTABICHHUA: O  XMUMHUYECKOH
COCTaBJISIIOLIEH €CTECTBEHHOHAyYHOW KapTHHBI MHpA, POJIU
XMMUU B TO3HAHUU SIBJICHUH NPHUPOIBI, B (HOPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (HYHKIHMOHAIHHOU
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
NEeSTEIbHOCTH B LEISX COXPAaHEHUS CBOETr0 3/I0pOBbS H
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 NPOTHO3WPOBATh, AHAIM3UPOBATh M OIICHUBATH C
MO3UIUA  DKOJIOTMYECKOM  OE30IMacHOCTH  IOCIEACTBHUS
OBITOBOH ¥ TIPOM3BOJICTBEHHOM JEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH ¢ TepepadOTKOM  BEIIECTB; HCIOJIb30BaTh
MOJyYeHHbIE 3HAHUS AJI1 NPUHATHUS TPAMOTHBIX pPelIeHUM
po0JIeM B CUTYAIIUSIX, CBI3aHHBIX C XUMHUECH;

- YMETh OCO3HaBaTh OMACHOCTb BO3JICHCTBUS Ha >KHUBBIC
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 COAEP) KAHHUE OBH_IEOBPA3OBATEJILH0171 JUCIHHUITINHBI
«XHUMMUSA»
2.1. O0beM qUCHUIIMHBI U BHAbI YUeOHOI 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 00yUeHUE 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. TemaTuyeckuil 1J1aH U COAEPKaHUE TUCITUTIIMHBI

HaumenoBanue pa3ienoB u Tem Copepxanne yaeOHOro MaTepuaia (OCHOBHOE U MPOECCHOHATHHO- O6bem dopmMmupyembie
OpPUEHTUPOBAHHOE) U MPAKTUYECKUE 3aHATHUS, IPUKIATHON MOy aKk.gyacoB | oOmue
KOMITETCHIIUH
1 2 3 4
OcHOBHOE COJIep KaHNe 45
Paznenl.OcHOBBI CTpOEHUSI BELIECTBA 6
Tema 1.1.Ctpoenu atomMoB | OCHOBHOE COJIepKaHNE 4 OK 01
XMMHMUYECKHX 3JIEMEHTOB U IIpupoaa | TeopeTndeckoe oOydeHue 2
XUMHUYECKON CBSI3H CoBpeMeHHass MOJENb CTPOCHHSI aToMa. OIEKTPOHHAas KOH(UTrypalus aroma. 2
Krnaccudukanuss XUMHYECKHX DJIEMEHTOB (s-, P-, O-amementsi). BanieHTHBIC
3JEKTPOHbL.  BaneHTHOCTh.  DNEKTpOHHAass  NOpUpPOAA  XUMHUYECKOW  CBSI3U.
DNEeKTPOOTPULIATETLHOCTb.
KoBanentHast cBsi3b, €€ pa3HOBUIHOCTH M MEXaHU3Mbl 00pa3oBaHUs (OOMEHHBIN U
JIOHOpHO-aKUenTopHbIi). MloHHas cBA3b. Meramnndeckas cBsi3b. BogoponHas cBA3b.
MexMONeKyIIpHbIE B3AUMOICHCTBHUS.
W3oTonbl, 0OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, T'MOpUIM3alusi aTOMHBIX
opburaneil.
[IpakTryeckue 3aHsATHS 2
IIpakTuyeckass pad6ora Ne 1. PemieHne npakTUuecKMX 3aJaHUM HAa COCTAaBJICHHE 2
AIEKTPOHHO-TpaPUUIECKUX GOPMYIT dJIEMEHTOB 1—4 TIeproI0B.
Tema 1.2. Ilepuoanueckuii 3akoH U | OCHOBHOE COJIEp>KaHUE 2 OK 01
tabnuna JI.1. Menpeneesa Teoperudeckoe 00ydeHne 2 OK 02
[Tepuonnueckas cucreMa xumuyeckux 3nemeHToB .M. MenaeneeBa. duznueckuii
cmbica Ilepuonnueckoro 3akona J[.M. MenaeneeBa. 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB B
COOTBETCTBUM C IOJIOXKEHMEM XMMHMUYECKOro 3jieMeHTa B llepmonnueckoil cucreme.
MupoBo33peHueckoe ¢ HayyHoe 3HaudeHue Ilepuommueckoro 3akona J[.U.
MenpeneeBa. Ilpornossr .M. MenneneeBa. OTKpbITHE HOBBIX XHMHUYECKUX
JJIEMEHTOB.
Paznen 2. Xumunueckue peakuuu 6

14




Tema 2.1. Tunbr xumudeckux | OCHOBHOE COJIEpKaHHUE 3 OK 01
peakuui Teopernueckoe oOyueHue 1

Knaccubukanus u TUOBl XMUMHYECKHUX pPEAKIUN C y4yaCTHEM HEOPraHMYECKUX 1

BemiecTB. KonmuecTBeHHbIe OTHOWICHHST B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE

3aKOHBl B XMMHUHU W pacueThl MO YpPaBHEHHUSIM XHMHUYECKHUX peakiuil. Moib Kak

€MHHIIAa KOJIMYEeCTBa BellecTBa. MossipHas Macca.

3aKOHBI COXPAHEHHUSI MAacChl U PHEPTUU. 3aKOH ABoraapo. MosIpHBIE 00bEM Ta3oB.

OTHOCHTENbHAS TUIOTHOCTD T'a30B.

Peakunu koMmIuiekcooOpa3oBaHUsI C y4acTHEM HEOPraHMYECKHX BellecTB (Ha

pUMepe THAPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHHUSA).

[IpakTrueckue 3aHsATHS 2

IIpakTnyeckas padora Ne 2. YpaBHEHUS OKHUCICHUS-BOCCTaHOBIEHHS. CTeneHb 2

okucnerus. OKHCIUTEIb M BOCCTAHOBUTENb. OKHUCIMTEIHHO-BOCCTAHOBUTEIHHBIE

peakuuu B TPHPOJAE, TPOU3BOACTBEHHBIX TMpoOIeccax U IKU3HEACATEIbHOCTH

opranu3MoB. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIN MOTeHIIMAN cpebl. CocTaBieHnEe U

ypaBHUBAHHUE OKHUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METOAOM JJIEKTPOHHOTO

OanaHca. TUNMYHbIE HEOPraHUYECKUE OKUCIUTEIN U BOCCTAHOBHUTENIU. DJIEKTPOJIN3

PacTBOPOB M PACILIABOB COJIEH.
Tema 2.2. Dnekrponutudeckas | OCHOBHOE COJEp>KaHUE 3 OK 01
JMCCOLMAIUS U HOHHBIA OOMEH Teopernueckoe oOyueHue 1

Teopus >nekTponuTHYECKOM Arcconnanuu. Peaknun nonHoro oomena. CocraBieHue 1

peaKIuii HOHHOrOo OOMEeHa MyTeM COCTaBJICHUS UX MOJHBIX M COKPAIIEHHBIX MOHHBIX

YPaBHEHUM.

I'maponus coneil. 3HaueHMe TMApPoNM3a B OMOJIOTMYECKUX OOMEHHBIX IMpolieccax.

[TpumMeHerne Tuaposn3a B MPOMBIIIEHHOCTH.

[TpakTuueckue 3aHATHS 2

IpakTuyeckas padora Ne 3. «Peakuuu ruposmsa. 2

HccnenoBanue cpenpl pacTBOPOB COJeH, OOpa30BaHHBIX CHUJIBHBIMH U CIa0BIMHU

MPOTOJMTAMH, W WX pEaKIWid C pacTBOpaMH MIeOYd W KapOOHaTa HaTpHs.

CocraBieHue peakiuii TuAposII3a coie.
Pasnen 3. CtpoeHue u cBOMCTBA HEOPraHNYECKUX BELIECTB 10
Tema 3.1. Knaccudukamnus, | OcHOBHOE coniep kaHne 4 OK 01
HOMEHKJIaTypa u crpoenue | Teoperndeckoe o0ydeHuUe 2 OK 02
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HCOPraHN4YCCKUX BCIICCTB

IIpenmMer HeopraHudeckod XuMHUHU. B3auMMOCBA3bP HEOPraHMYECKHX BEILECTB.
Knaccuukanuss HeopraHMYecKuX BemlecTB. lIpocTele M CIOXKHBIE BEIIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BEUIECTB (OKCHUABI, TMAPOKCH]IBL, KUCIOTHI, COJIN).
HomeHkiiarypa ¥ Ha3BaHHE HEOPraHMYECKUX BELIECTB MCXOS M3 UX XUMHUYECKON
(GopMyJbl WM COCTABICHHE XUMHUYECKOM (OPMyINbl UCXOAsS M3 Ha3BaHUs BEILECTBA
10 MEXIYHApPOIHOHN WM TPUBUAIILHON HOMEHKIIATYpE.

Me:xmonexyisapHble B3auMoaencTsud. Kpucramoruaparsl. ArperaTHble COCTOSIHUS
BemecTBa. Kpucramummyeckue M amMopgHbIE BEmIEeCTBA. THIBI KPUCTAUTUYECKUX
peleToKk (aToMHasi, MOJIEKYJspHasi, HOHHAs, MeTauIndyecKas). 3aBUCUMOCTh
(GU3NYECKUX CBOICTB BEIIECTBA OT THUMA KPUCTALIMYECKOW pemeTku. [IpudauHbl
MHOTr000pa3usi BeIEeCTB.

CoBpeMeHHbIE MPEJCTaBICHUSI O CTPOCHUM TBEPIBIX, XUAKUX M Ta3000pa3HbIX
BewecTB. JKnaknue KpucTamibl.

[IpakTrueckue 3aHsATHS 2

IIpakTuyeckasi padora Ne 4. Pemenue 3ajiady Ha pacyeT MacCOBOW JOJU (Macchl) 2

XUMHUYECKOTO 3JIeMEHTA (COSTMHEHHUS ) B MOJIEKYJIE (CMECH).
Tema 3.2. ®@usuko-xumuueckue | OCHOBHOE COAEpKAHUE 4 OK 01
CBOICTBa Heopranndeckux | Teoperndyeckoe 00ydyeHue 2 OK 02
BEIIECTB Mertamnel. O6mue Qu3uyeckrue M XUMHUYECKHE CBOMcTBa MeTauioB. CrocoObl 2

MOJTyYeHHs. 3HAYCHHWE METaVIOB M HEMETAJUIOB B NPUPOAC U KHU3IHENEATEIHHOCTH

YeJoBeKa W opraHu3MoB. Koppo3us MeTayuioB: BUABI KOPPO3UH, CIOCOOBI 3alUThHI

METAJIJIOB OT KOPPO3HH.

Hemerannel. O6mue ¢puszndyeckrue U XMMHUYECKUE CBOMCTBA HEMETAJUIOB. THIHMYHbBIE

cBoiictBa metauioB [Y— YII rpynn. Knaccudukanus u HoMeHKIaTypa COeIUHEHHM

HemeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPHPOJIE.

XUMHUECKUE CBOIMCTBA OCHOBHBIX KIJIACCOB HEOPTAaHMYECKMX BEIIECTB (OKCHIIOB,

THJIPOKCUOB, KHCIOT, coJied M JAp.). 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB

MIPOCTHIX BEIIECTB, BOAOPOIHBIX COCAMHEHUH, BEICITIX OKCHIIOB U TUAPOKCHIIOB.

[TpakTudeckue 3aHATHS 2

IIpakTuyeckasi padora Ne 5 «CBolicTBa METAJIJIOB M HEMETAIIIOBY. 2

HccnenoBanne Qu3MYeckKuXx W XUMHUYECKUX CBOWCTB METAUIOB M HEMETAJIOB.
Pemienue 5skcrneprMEHTaIbHBIX 3aJa4 [0 CBOWCTBAM XHMHUYECKUM CBOMCTBaM
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MCTAJIJIOB, ITO PACIIO3HABAHUIO U ITOJTYYCHUIO COGI[I/IHCHI/Iﬁ MCTaAJIJIOB 1 HEMETAJIJIOB.

Tema 3.3. [IpouzBoacTBO

OcCHOBHOE coJiepKaHuE

HCOPTraHN4YCCKUX BCIIICCTB.

Teopernueckoe o6ydyeHue

N

3HaueHue U NIPUMEHEHUE B OBITY U
Ha MPOU3BOJICTBE

OOmue mnpeacTaBIeHUS O MPOMBIIUIICHHBIX CHOCO0aX TMONYYCHUS XUMHUYECKUX
BelIECTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOI KUCIIOTHI).

Uepnasts u 1uBetHas metautyprus. lIpakTuyeckoe mpuUMEHEHUE 3JIEKTPOJu3a s
MOJIyYEHHUsl UIEJIOYHBIX, MIEIOYHO3EMENbHBIX METauIoB U amoMuHus. CTeKIo u
CUJIMKATHAsI IPOMBIILJICHHOCTbD.

[TpoGiema 0TX0/10B U MOOOYHBIX MPOAYKTOB.

OK 01
OK 02

Pasnen 4. CtpoeHue u cBoiCTBa opra

HHUYCCKUX BCIICCTB

Tema 4.1. Knaccudukanmus,

OcCHOBHOE coJiepKaHue

CTPOCHHUC nu HOMCHKIJIaTypa

TeOpeTI/I‘leCKOG 06yquI/Ie

OpPraHn4€CKuX BCUICCTB

[Ipenmer oprannyeckoil XuMun. B3auMoCBsI3b HEOPraHUYECKUX U OPTaHUYECKHUX
BEILIECTB.

XUMHUYECKOE CTPOCHUE KaK MOPSAIOK COCAUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJIECHTHOCTU. OCHOBHBIE MOJIO)KEHUSI TEOPUU XUMUYECKOTO CTPOEHUSI OPraHUYECKUX
coenunennii A.M. byrtnepoBa. YTriepoaHbIil CKeJIET OPraHUYEeCKON MOJICKYJIIBI.
MornekynsipHble W CTPYKTypHbIe (pa3BepHYTHIE, COKpAIICHHBIE) XUMUYECKUE
dbopmynbl. 3aBUCHMOCTh CBOMCTB BEHIECTB OT XHMHYECKOTO CTPOCHHUS MOJIEKYI.
N3omepust u u3zoMepbl (CTpYKTypHasi, TreoMeTpuueckas (LHUC-TpaHC-U30MEPHUS).
KpatHOCTE XMMUYECKOH CBS3H.

[Tonstue o ¢ynkumoHaneHo#l rpynme. [TpuHIMIBI KiIaccupUKAIIMU OPTraHUYECKHUX
coeAuHEeHn. MexayHapoaHass HOMEHKJIATypa W MPUHIMIBI  HOMEHKJIATypbl
OPraHUYEeCKUX COCINHEHUH.

NN D>

OK 01

HpaKTI/I‘leCKI/IC 3aHATUA

IIpaktuueckass padora Ne 6. HomeHnknarypa OpraHM4ecKUX COEIMHEHUI
OTIENbHBIX  KJAaccOB  (HACHIIIEHHbIE, HEHACHIIIEHHbIE M  apoMaTHuYecKue
YTJI€BOAOPOAbI, CIIUPTHI, (DEHOIIBI, aIbJAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHEe TIOJNHBIX W COKpPAIEHHBIX CTPYKTYPHBIX (OPMYIT OpTraHUYEeCKUX
BEIIECTB OTACJIBbHBIX KIACCOB, MCIOJB3ysd HMX Ha3BaHUA [0 CUCTEMATUYECKON
HOMeHKIatype. PacueTsl mpocteiimeld popMyibl OpraHUUYEeCKOH MOJIEKYJIbI, UCXOs
M3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2. CBolicTBa OpraHNMYECKHUX

OcHOBHOE coJiep>KaHue

OK 01
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COETUHEHUN

Teopernueckoe obydyeHue

OU3UKO-XMMUYECKHE CBOMCTBA OPraHUYECKUX COEAUHEHHUN OTACIBHBIX KJIAacCOB
(ocobeHHOCTH KiacCHU(pUKAIIMM ¥ HOMEHKJIATYphl BHYTPH KJacca; TOMOJOTHYECKHI
psan u obmast dopmyia; u3oMepus; GU3NYECKUE CBOWCTBA; XMMHYECKHE CBOMCTBA;
CIOCOOBI MOJTYYCHHUS ):

— MpeaenbHbIe yriaeBoAopoabl. ['opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHKOB
TeIUIa B TPOMBIIUIEHHOCTH H ObITy. CBOIiCTBa NPHUPOAHBIX YIIIEBOAOPOJIOB,
HaxO0>KJICHUE B MPUPOJIC U TPUMEHEHHUE ATKAHOB;

— HeTpeAeNbHbIe U apoMaTHYeCKHue YriieBoAopojsl. llommmepusanus 3TuiieHa Kak
OCHOBHOE€ HAallpaBJICHHE €ro HCIMOJb30BaHMsA. ['opeHue ameTwieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIs1 CBAPKHU M PE3KH METAJLIOB;

— KHUCIJIOPOJICOJIEpKAIIUE COeNWHEHHsT (COUPTBI W TpOCTbie 3(Gupbl, (HeHosl,
aJIbJIETU/IBl U KETOHBI, KapOOHOBBIE KHUCIOTHI U HUX HPOM3BOJHBIE). IIpakThueckoe
MPUMEHCHHUE STUICHIJIMKONS, ThulepuHa, (enona. [Ipumenenue (opmanbaeruna,
aleTanbJerua, yKCyCHOM KUCIOThl. Mblla KaK COJM BBICIIMX KapOOHOBBIX KHCIIOT.
Mororre cBOMCTBA MbBIIA;

— a30TCOoJiep KALIME COSMHEHNUS (aMUHBI 1 aMUHOKHCIIOTBI, O€JIKH).

Knaccudukanusi 1 0cCOOCGHHOCTH OpPTaHMYECKHX peakiuil. PeakiuoHHbIC MEHTPHI.
Pamukanel. IlepBoHavyanbHble MOHATUA O THUIIAX M MEXaHU3MaX OPraHUYECKHUX
peaKkuuid.

[IpakTyeckue 3aHsATHS

IIpaktnueckass padora Ne 7. «llonydyeHne meraHa M M3y4eHHE €rO CBOMCTB
(ropeHue, oT-HOLIEHHME K OpOMHOM BOJE M pPAcTBOpPY IME€pMaHraHara Kajus),
HOMEHKJIATypa aJKaHOB)

OK 02

Tema 4.3. Opranuueckue BelecTBa
B JKU3HEAEATENbHOCTH YeJIOBEKa.

OcCHOBHOE coJiepKaHue

Teopernueckoe obydyeHue

OK 01
OK 02
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HpOI/I?)BOI[CTBO u IIPUMCECHCHUEC
OpPraHu4CCKux BCIICCTB B
IMPOMBIINIJICHHOCTH

buooprannueckue coenunenus. [Ipumenenue u OuosOrMyeckas poiib YrIEBOJIOB.
OxucneHwe yrieBoJOB — UCTOYHUK DJHEPIHMH KHUBBIX oOpraHu3moB. OoOnactu
MpUMEHEHUsT aMUHOKHUCIOT. [IpeBpamienust OelKOoB MUIIM B  OpraHu3Me.
buonornueckne Qynknum OenkoB. buonormyeckue GyHKIMU KUpoB. Poib
OpraHMYECKO XMMUU B peUICHUH MPOOJIeM MUIIEBON 0€3011aCHOCTH.

HyxnenHoBble KHCIOTBI: cocTaB M crpoeHue. CrtpoeHue HykineoTuaoB. Cocras
nykiaenHoBbix  kuciotr  (JHK, PHK). Pomp  HyKJIEMHOBBIX  KHCIOT B
KU3HEICSITEIIbBHOCTH OPTraHU3MOB.

[Ipou3BOICTBO OpraHMYECKUX BEIIECTB: IPOU3BOJCTBO METaHONA, MepepadoTka
HedTu. [Tomud THIIEH KaK KPYIMHOTOHHAXHBIA MPOIYKT XUMHUYECKOTO MPOU3BOJICTRA.
[Ipumenenue stmiieHa. [Ipon3BoACTBO U MpUMEHEHUE KayuyyKa U PE3UHBI.
CunTeTHYeCcKHe U UCKYCCTBEHHBIE BOJIOKHA, UX CTPOEHHE, cBOWCTBaA. [IpakTHieckoe
WCIIOJIb30BaHNWE BOJOKOH. CHHTETHYECKHE TUICHKHM: U30JSALUS MAJi1 MPOBOJIOB,
MeMOpaHBbI JUIsl ONIPECHEHUS BOJIbI, 3alIUTHBIC IJICHKH IS aBTOMOOMJIEH, MJIACTBIPH,
XUpyprudeckre mNoBs3kH. HoBbIE TEXHOJIOTHMU JAIbHEWIIEro COBEPIIECHCTBOBAHUS
MOJIMMEPHBIX MaTEPUATIOB.

Ponb opranunyeckoil XuMuu B pelIeHUH MPOOJIeM SHEPreTHUECKON 0e30MacHOCTH, B
Pa3BUTHH MEIUITMHBI, CO3JJaHHHM HOBBIX MAaTEPUAIOB, HOBBIX MCTOYHUKOB JHEPTUU
(ampTEepHATHBHBIEC HICTOYHUKH YHEPTUN).

Paspnen 5. Kunernueckue u TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX PEaKII

Tema 5.1. Kunetnueckue
3aKOHOMEPHOCTHU MIPOTEKAHUS
XUMUYECKUX PEaKIU

OcHOBHOE coaepKaHuE

Teopernueckoe obyueHue

Xumnueckue peakiuu. Krnaccupukanus XUMHUYECKHX peakuuid: 1mo ¢a3zoBoMy
coctaBy (FOMOT€HHbIE M TE€TepOTEHHbIE), IO UCHOJIb30BAHUIO KaTanau3aTopa
(KaTaJUTUYECKHE U HEKATATUTHYECKUE).

CkopocTh peaklvd, €€ 3aBUCHUMOCTh OT Ppa3IMYHBIX (DAKTOPOB: MPUPOJIBI
pearupyoomux BeUIECTB, KOHIEHTPAlMM pPEArupyrOLIMX BEIIECTB, TEMIIEPATYPbI
(npaBuno  Baut-T'odda), mnmomaan peakHMOHHONM  NOBEPXHOCTH, HAJIWYHS
Karaiau3aropa. Poip kaTann3aTopoB B IPUPOJE U MPOMBILUIEHHOM IIPOU3BOJICTBE.
OHeprusi akTuBalMU. AKTUBMPOBAaHHBIN KomIulekc. KarammsaTtopel u kataims. Pons
KaTaJnu3aToOpOB B IPUPOJE U MPOMBIIIJIEHHOM ITPOU3BOJICTBE.

NININIW

OK 01
OK 02

Tema 5.2. TepmonnHamuyeckue

OcHOBHOE coaepkaHue

OK 01
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3aKOHOMEPHOCTH nporekanus | TeopeTuueckoe oOydeHne 1 OK 02
XUMHUYECKHUX peakuui. PapHoBecue | Kitaccupukanusi XUMHUYECKHX PEAKIIHA: 10 TerioBoMy 3P QekTy (IK30TepMHUUYECKHE, 1
XUMHUYECKUX PEAKITU SHJOTEPMUUYECKHE), IO oOparuMocTu (0oOpaTtuMble W HeoOpatumbie). TerioBbie
3¢ dekThl XUMHUYECKUX peakiuil. Tepmoxummueckue ypaBHeHUs. OOpaTUMOCTh
peakuuii. XUMHUYECKOE PaBHOBECHE U €r0 CMEUICHHE MOJ ACWCTBUEM pPAa3IUYHBIX
(akTopoB (KOHIIGHTpAlHMs PEareHTOB WJIM TPOAYKTOB pEaKlHUd, JIaBICHHE,
TeMIeparypa) A1 CO3JaHUSl ONTHUMAJBHBIX YCIOBHUH NPOTEKAaHUS XHUMHUYECKHUX
IIPOLIECCOB.
[TonsTre 00 sHTaNbIMK U SHTponUH. JHeprus ['u60ca. 3akon ['ecca u cnencTBus u3
Hero. Posb cMmenieHus paBHOBECHS B TEXHOJOTMYECKHX mpoueccax. [Ipunuun Jle
[Mlatenbe. BausHue pa3znuuHbix (AKTOPOB HAa M3MEHEHHE PABHOBECHUS XMMHUYECKUX
peaKuuid.
Paznen 6. JluciepcHbie CUCTEMBI 3
Tema 6.1. Jucniepcubie cuctemsl U | OCHOBHOE COJIEpKAHUE 1 OK 01
(akTOphI UX YCTOMYHUBOCTH Teopernueckoe obydyeHue 1 OK 02
Hucnepcubie cuctembl. Koymongaeie cuctemsl. VICTHHHBIE pacTBOPHI. 1 OK 07
PactBopenne  kak  (usuko-xumuueckuii  mporecc.  PactBopel.  CrocoObl
MPUTOTOBJIEHUSI PAcTBOpPOB. PacTBopumocTth. MaccoBas 10Jif  pPacTBOPEHHOTO
BemiecTBa. [IpenenbHO AOMyCTHMBbIE KOHIIEHTPALMM M UX UCIOJIL30BAaHUE B OIICHKE
9KOJIOTMYECKOM 0€3011aCHOCTH.
Knaccubpukanus nucnepcHbix cucteM 1o coctaBy. CtpoeHue U GakTOpbI
YCTOWYMBOCTA JUCHEPCHBIX CHUCTEM. Paclo3HaBaHWE WCTUHHBIX PAaCTBOPOB,
KOJUIOMJHBIX pPAacTBOpPOB U TpyOoaucnepcHbix cucteM. CTpoeHHe MHUIIETUIBL.
PaccenBanue cBera mpM TPOXOXKIEHWU CBETOBOTO TIydyka dYepe3 ONTHYECKHU
HEOJHOPOAHYIO cpeny (3ddexra Tunaans).
Tema 6.2. WccnenoBanne cBOMCTB | OCHOBHOE COJIEpIKAHKE 2 OK 01
IOUCIIEPCHBIX — cucTeM il uX | [IpakTuyeckue 3aHATUS 2 OK 02
UJIEHTU(DUKAIIIK IIpakTnyeckas padora Ne8. «lccrenoBanue TUCTIEPCHBIX CUCTEM). 2
[IpuroToBieHne W W3yYEHHWE CBOWCTB JUCICPCHBIX CHCTEM pa3HBIX BHJIOB:
CYCIICH3UH, AMYJIbCUH, KOJUIOUIHOTO pacTBopa. CpaBHEHHE CBOWCTB HMCTUHHBIX H
KOJUIOMIHBIX PACTBOPOB, BHISIBJICHHE OCHOBHBIX PA3IMUUN MKy HUMHU.
Pasznen 7. KauecTBeHHbIE peakiinyd 0OHAPYKEHHS] HEOPTaHUYECKUX U OPTraHUYECKUX BEIECTB 3
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Tema 7.1. Oo6napyxenue | OCHOBHOE COJIEp)KaHHE 1 OK 01
HEOpPraHWYeCKUX  KaTUOHOB U | Teopernyeckoe oOy4eHHE 1 OK 02
aHUOHOB KauecTBeHHBIE  XMMHYECKHE  pEaKIUH, XapakTepHble [  OOHApyKEHHUs 1

HEOpPraHUYECKUX BEUIECTB (KaTMOHOB U aHMOHOB). CocTaBlieHUE ypaBHEHUHN peakuuil

oOHapyxeHHs KaTHOHOB [-VI rpymnm u aHWOHOB, B T.4. B MOJICKYJISIPHOM U MOHHOM

dhopmax.

Peakuuu oOHapyXeHHS HEOPraHUYECKUX BEUIECTB B  pealbHBIX OO0OBEKTax

OKPYKaroIlEe Cpeibl.
Tema 7.2. OOHapyxeHue OCHOBHOE coJIep>KaHNe 2 OK 01
OpPraHMYeCKHX BEIIECTB IIpakTHYecKHE 3aAHATHSA 2 OK 02
OTIENBHBIX KJIACCOB C IIpakTuyeckas padora NeQ. KayecTBeHHBIE XUMHUYECKUE PEAKINH, XapaKTEPHBIC 2
MCIOJIb30BAHNEM KaYCCTBCHHBIX Uit oOHapyXeHHsl OTAEIbHBIX KJIAaCCOB OPraHUYECKHX COEIUHEHMI: (HEeHOIIOB,
peaKHI/Iﬁ aJIbJICTUIOB, Kpaxmaia, chyCHoﬁ KHCJIOTBI, aMUHOKHCIIOT U JP.

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

CocraBieHnE Ka4eCTBEHHBIX pEaKIUil OOHAPYXKEHHS OPTaHWYECKHX COCAMHEHUI

OTJICNbHBIX KJIACCOB.
IIpodeccnonaIbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIATHOTI0 MOLYJIsl) 7
Pasznen 8. Xumust B ObITY ¥ MPOU3BOJICTBEHHOM NIESTENHHOCTH YEIOBEKa 1
Tema 8.1. Xumusa B ObiTy u | OCHOBHOE COJIep)KaHUE 1 OK 01
IIPOU3BOJACTBEHHON JeATeNbHOCTH | TeopeTndyeckoe o0yvueHue 1 OK 02
YyeJIoBeKa DKkojoruveckas 0e30MacHOCTh ITOCIICJACTBUH OBITOBOM W MPOM3BOJICTBEHHOM 1 OK 04

NesITeIbHOCTH YeJIOBEKa, CBsI3aHHasl ¢ IepepabdOoTKO BElIeCTB. OK 07
Paznen 9.1. MccrnenoBanne u XuMHUECKUN aHANIN3 00bEKTOB Orochepsl 6
Tema 9.1.1. OcHoBbl | OCHOBHOE COJIep )KaHNE 1 OK 01
nabopatopHoit MPAKTHKU B | Teopernueckoe oOyueHue 1
npodeccuoHanbHbIX J1a00opaTOPHUSIX

JlaboparopHass mocyna ¥ XuUMHUYeckHe peakTuBbl. (OCHOBHBIE TabOpaTOpHBIE 1

onepanuu. Jlaboparoproe obopynoBanue. TexHrka 6€30MaCHOCTH M MPaBHIa padOThI

(moBeneHMs1) B 1abOPATOPHH.
Tema 9.1.2. Xumunyecknil aHanu3 | OCHOBHOE COAEpP/KaHNE 2 OK 01
npob Boze! Teopernueckoe oOydeHue 2 85 83
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Knaccudukanus npo0d BOABI MO BHAY W HAa3HAYCHUIO, UCXOAS M3 €€ XUMHYECKOTO
cocraBa. OpraHoJIeITUYECKUE CBOMCTBAa (3amax, MpPO3payHOCTb, I[BETHOCTD,
MYTHOCTh) BOZBI. KHCIOTHOCTP M IIEIOYHOCTH BOJBL. pH cpembl M MeTOnnl ee
ompenaeneHusi. JKecTKOCTh BOABI M METOABI e¢ ompereneHus. CyIHOCTh MeToaa
TUTPOBAHUS.

Bunel sxecTkocTH BOJbI (BpEMEHHas U NOCTOsIHHAs). JKecTKOCTh BOJbI KaK MpUYMHA
BBINIQJICHUS OCAJIKOB MJIM O0Pa30BaHUS COJICOTIIOKCHHM, UMEIOIIMX MECTO B OBITY H
Ha TIPOU3BOJICTBE.

CocraB cojeii, BBI3BIBAIOIINX JKECTKOCTh BOABL. XHWMHYECKHE ITPOIIECCHI,
YCTpaHﬂIOHII/Ie KECTKOCTb BOIEbI. ypaBHeHI/Ifl XUMHUYCCKUX peaKqu/'I,
WUTIOCTPUPYIOIIUX ~ TPOLECChl, MPOUCXOJIINE TPU YCTPAHEHUH IHKECTKOCTH.
VYcerpanenue BpPEMEHHOM IKECTKOCTH OBITOBBIMH M XUMHUYECKUMH CIIOCOOAMH.
CrniocoObl ycTpaHeHHs TOCTOSITHHON KECTKOCTH.

Tewma 9.1.3. Xumuueckuit OcHoOBHOE coJiep>KaHNe OK 01
KOHTPOJIb ~ KayecTBa IPOAYKTOB TeopeTnaeckoe obydcHpe OK 02
MUTAHUS OK 07

KauecTBeHHBIH ~ XMMHMYECKMH  COCTaB  NOPOAYKTOB  NHUTaHus.  Beliectsa,

¢danbcupuIUpyomye NpOAYKThl NMUTAHUS, U BEIIECTBA, 3arps3HSAIONIME MPOTYKTHI

nutanus. OnpeneneHue 3arpA3HAOIIMX XUMUUECKHX BEIIECTB B IPOJYKTaX MUTaHUS,

OnpejiefieHue BEIIECTB, HE 3asiBJICHHBIX B COCTaB€ MPOAYKTOB IHUTAHUS.

Oprannyeckrue W HEOPraHMYECKHUE BEILECTBA, BXOMAIIME B COCTaB IPOIYKTOB

MUTaHUSL.
Tema 9.1.4. Xumunueckuii ananus | OCHOBHOE COAEpKaHUE OK 01
po0 MOYBHI OK 02

Teopernueckoe oOyueHue OK 07

Knaccudukanus noys mo BHAY M Ha3HAUYEHHIO, UCXOJS U3 XMMHUYECKOTO COCTaBa.
WNnentudpukanuss npoObl TMOYBBI MO €€ XUMHUYECKOMY COCTaBy, OIMCAaHUE
BO3MOKHOCTEH €€ MPUMEHEHUSI.

TpeboBanust K KauecTBY MOYBBI Pa3IMYHOrO HazHaueHus. Omnucanue ocoOeHHOCTEH
WCIOJIb30BaHHUS MOYB B 3aBUCHMOCTH OT THUIIOB, CIOCOOBI YIIYYILIEHUS! KaueCTBa M0YB
B 3aBUCHMOCTH OT Ha3HAYECHHS.

OO6nacTH  HCMONB30BAaHUSI  OPraHUYECKUX  yAOOpeHMH B 3aBUCHUMOCTH  OT
KayecTBEHHOro cocraBa. OnucaHue OpraHMYecKuX yAO0OpeHMH M MX NMPUMEHEHHE B
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3aBUCHUMOCTH OT COCTaBa IIOYBEI U €€ PAa3HOBUIHOCTH.

Tema 9.1.5. UccnenoBanue OcHoBHOE coJiepKkaHne 1 OK 01
00beKTOB OroCheph! Teopernueckoe oOyueHue 1 OK 02
OK 04
XUMUYECKUH COCTaB KOMIIOHEHTOB OMOCQEphI: 3¢MHOM KOPBI, THIPOChEpHI, 1 OK 07
aTMOC(epbl 1 OPraHHYECKOTO BENIECTBA
[TpoMesxyTouHas aTTeCTalus 10 JUCLIUILTHHE (9K3aMCH) 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.

OcHallleHHOCTD:

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.

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
[IpeseHTanuu:



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. Dupsl, monyyeHue, HEKOTOPbIE CBOMCTBA.

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,
YuebHbie TaOIHIIBI

1. KomrmutekT Tabnun «OpraHu4YecKue BEIIeCcTBay.

2. KommuiekT TabuuIl 1o HEOpraHu4ecKon XUMUH.

3. Kommekr Tabnun « X¥MHS B CEIILCKOM XO3SUCTBEY

PEKOMEHAYEMAS JIUTEPATYPA

OcHOBHbIE HCTOYHUKH:

1. Xumus: yuebuuk mis CI1O / FO. A. Jle6enes, I'. H. ®anees, A. M. Tony6es, B. H. [llanosai;
nox oomr. pex. I'. H. @aneeBa. — 2-e usg., mepepad. u qom. — M. : U3garensctBo FOpaiirt, 2021.
— 427 ¢. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-9916-7723-3.
https://www.biblio-online.ru/book/AB861C8C-4E44-4DA4-A2B6-47170C3740DB
JlomoJiHuTeIbHbIEe HCTOYHUKH:

1.I'munka, H. JI. 3agaun u ynpaxxkHeHus no oOmel xumuu: yued.-npakt. nocoodue g CIIO / H.
JI. T'nunka; mox pen. B. A. TlonkoBa, A. B. babkoBa. — 14-e uzn. — M.: U3znatensctBo FOpaiit,
2020. — 236 c. — (IIpodeccronansnoe odpazosanue). — ISBN 978-5-9916-6390-8.
2.0neitnukoB, H. H. Xumus. AnroputMmsl pemenus 3agad ¥ TecTsl: yueOHoe nocodue st CI1O /
H. H. Oneiiaukos, I'. I1. MypaBbeBa. — 3-e u3a., uctp. u gon. — M. : M3narensctBo FOpaiir,
2020. — 249 c. — (ITpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4.
https://www.biblio-online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

3.Cmapsirul, C. H. Heoprannueckast xumust. Ilpaktukym: yue6.-npakt. nocodue ans CIIO / C.

H. Cmapeirun, H. JI. barnasen, U. B. [aitnakoBa. — M. : U3natensctBo HOpaiit, 2020. — 414
c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03577-3.
https://www.biblio-online.ru/book/DA158284-5FE7-4917-941A-208F04251BDE

4. Tynukun, E. . Xumus B cenbckom xozsiicte: yueOHnoe nocodue ans CIIO / E. U. Tynuku.
— 2-e w31, ucnp. u jgon. — M.: U3mparensctBo KOpaiit, 2021. — 184 ¢. — (IIpodeccronanbroe
obpaszopanue). — ISBN 978-5-534-04160-6.
https://www.biblio-online.ru/book/17F100A8-2C41-4920-875C-1BB44A9AAF8D

5.JIeBuukuit, M.M. Jlo6po moxkanoBaTh B XuMHIO!. [DNeKTpOHHBIN pecypc] — DNEeKTpOoH. JaH.
— M. : WMsparensctBo "JlaGopatopus 3Hanmit", 2019. — 199 c¢. — Pexum npocryma:
http://e.lanbook.com/book/50532
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3.2.1 UudopMmannoHHble U HU(PPOBbIE TEXHOJOTHMH (IPOrpaMMHOe obeclieyeHne,
coBpeMeHHbIe npodeccuoHaNbHbIE 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbBIE
cHCTeMbl)

VYuebHasg aucHMIUIMHA (MOIYJb) TMPEIyCMaTpPUBAaET OCBOCHHWE HMH(DPOPMAIIMOHHBIX H
UGPOBBIX TEXHOJIOTUH. Peann3anus quppoBbIX TEXHOIOTUN B 00pa30BaTEIbHOM IIPOCTPAHCTBE
ABIISICTCA OJHOM W3 BaXHEHIIMX 1eJei oOpa3oBaHUs, NalOUIed BO3MOXXHOCTh pa3BUBATh
KOHKYPEHTOCIIOCOOHBIE KadyecTBa O0ydYaroIuxcs Kak OyAylMX BBICOKOKBAJIM(HUIMPOBAHHBIX
CIELIMAJIUCTOB.

[MudpoBble TEXHOJIOIMH NPEAYCMATPUBAIOT PA3BUTHE HAaBBIKOB 3()(PEKTUBHOrO peleHUs
3a7ad  IpOo(ECCHOHATIBHOTO, COIMAIBHOTO, JIMYHOCTHOTO XapakTepa ¢ HCIOIb30BaHUEM
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 U CO3JaBaTh HH(GOPMAIMIO C TIOMOILIBIO IM(PPOBBIX YCTPOHCTB M CETEBBIX
TexHosioruii. dopmupoBaHue HUPPOBOKH KOMIETEHTHOCTH Ipejnojaraet paboTy C JaHHBIMHU,
BJIa/ICHUE UHCTPYMEHTAMH ISl KOMMYHHUKAIMU.

3.2.2 Dy1eKTPOHHO-0UOIMOTEYHbIEe CUCTEMBI M 0a3bI JAHHBIX

1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 03.04.2024
Ne 6/u (CereBas snekTpoHHast OMOINOTEKA)

2. baza paHHBIX 31eKTpOHHBIX HHPOpManuoHHbX pecypcoB ®I'BHY HHCXB (morosop
Mo OOECHeUeHUI0 JIoCTyna K 3JeKTpoHHBIM HH(opMmamnuoHHbM pecypcam OI'BHY ITHCXb
gepes trepmuHan ynanennoro goctyna (TY ®T'BHY LTHCXE) ot 09.04.2024 Ne 05-YT/2024)

3. DnexkTpoHHas OubnuoreyHas cucrema «HarumonansHslii 1M poBoil pecypc «PykoHT»:
Komnekmuu «ba3ossiii MaccuB» u «Komoc-c. Cenbckoe xo3siictBoy (https://rucont.ru/) (morosop
Ha OKa3aHUe YCIYT 0 MpeoCcTaBiIeHHI0 A0cTyma oT 26.04.2024 Ne 1901/BI122)

4. 000 «dnexrporHoe usnarenscTo FOPAMTy (https://urait.ru/) (OroBop Ha OKa3aHHe
yCIyr Mo TPeAOoCTaBICHHIO JocTyna K oOpaszoBaTenbHoi minaTgopme OOO «DnekTpoHHOE
m3matensctBo FOPAMTY ot 07.05.2024 Ne 6555)

5. DnekrpoHHO-OuOnMoTeynas cucrema «BepHanckuity  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCTIOB30BaHue MpousBeaeH oT 26.03.2020 Ne 14/20/25)

6. baza manabix HOB «HarmonanbHas siekTpoHHas Oubnmoreka» (https://rusneb.ru/)
(moroBop o moakmtoueHun k HOb u npenocrasnenuu nocrymna k oosekram HOb ot 01.08.2018
Ne 101/HDOB/4712)

7. CornamieHue O COTPYAHHYECTBE IO OKa3aHUIO OMOIMOTEYHO-MH(OPMALMOHHBIX U
COLIMOKYIBTYPHBIX YCAYT TMOJb30BATENsIM YHHUBEPCUTETa W3 YHCIAa WHBAIUAOB IO 3PEHHUIO,
CIa0OBUISIINX, WHBAIHUIOB JPYIHX KAaTErOpHi C OTpaHHMYEHHBIM JOCTYIIOM K HH(OpMAaIuH,
JUI, UMEIOUIMX TPYAHOCTH C uTeHueM MockoneyaTHoro Ttekcta TOI'BYK «TamboBckas
obnacTHas YHUBEpCaIbHas Hay4JHas onbmmoTeKa UM. A.C. [TymxuHa»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

3.2.3 UndopMmannoHHble CIPABOYHBbIE CHCTEMBbI
1. CnpaBounas npaBoBasi cucreMa Koncynerantlmroc (10roBOp MOCTaBKH, afanTalud 1
conpoBoAeHUs FK3eMIusIpoB cucteM Koncynprantllnroc ot 11.03.2024 Ne 11921 /13900/2C)
2. DnexTpoHHBIM nepuoanueckuid cnpaBoyHuk «Cucrema I'APAHT» (moroBop Ha
YCIYTH 10 conpoBokaeHu0 oT 15.01.2024 Ne 194-01/2024)

3.2.4. CoBpemeHHbIe MpodeccHoHANbHBIE 0a3bl JAHHbBIX
1. ba3a paHHBIX HOPMAaTHBHO-IIPABOBBIX aKTOB WH(OPMalMOHHO-00pa30BaTeIbHOM
nporpammsl «PocmeTony (norosop ot 15.08.2023 Ne 542/2023)
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2. baza pmannbix Hayunoit snmektponHoit 6mbmuorexkn eLIBRARY.RU — poccuiickuii
MH()OPMANIMOHHO-aHAIUTHYECKUIT TIOpTall B OO0NAacTH HAyKH, TEXHOJOTHH, METUIUHBI U
obpasosanus - https://elibrary.ru/

3. Ilopran oTKphITHIX AaHHBIX Poccuiickoit @enepanuu - https://data.gov.ru/
4. OrtkpoeiThie naHHble  DenepanbHOM  CITYKOBI

https://rosstat.gov.ru/opendata

FOCY,HapCTBCHHOfI CTaTUCTHUKHU -

3.2.5. JIulleH3HOHHOE U CBOOOHO PACIPOCTPaHsieMOe POrpaMMHOe ol0ecriedeHune, B TOM
YHCJIe 0Te4eCTBEHHOT0 MPOU3BOJICTBA

N4 HaumenoBanue | Pazpabotu | JlocTymHo Ccpuika Ha Enunblii peectp PexBu3uThI
uk [10 CThb poccuiickux mporpamm s 9BM | nmoareepxaa
(mpaBo0oOJI | (JIULIEH3HO u bJ] (mpu Hanm4uum) OIIIETO
aJaTeb) HHOE, JIOKYMEHTa
CBOOOJTHO (npu
pacrpoctp HaJTUYHH)
aHseMoe)
1 Microsoft Microsoft | Jluuenzuo - Jlunensus
Windows, Corporatio HHOE oT
Office n 04.06.2015
Professional Ne 65291651
CPOK
JIEUCTBUS:
OecCpovYHO
2 | AHTHBHUpYCHOE AO JInnensuo | https://reestr.digital.gov.ru/reestr/3 | Cybnuuensn
nporpammuoe | «Jlabopat HHOE 66574/?sphrase_id=415165 OHHBIN
obecrnieueHne opus JIOTOBOP C
Kaspersky Kacnepck 000
Endpoint oro» «Codrexcy
Security nist | (Poccus) oT
OusHeca 24.10.2023
Ne 6/H, cpok
JIEUCTBHUA: C
22.11.2023
1o
22.11.2024
3| MoitOduc 000 JIuuensuo | https://reestr.digital.gov.ru/reestr/3 | Kontpaxkr ¢
CrannapThslii - | «HoBbie HHOE 01631/?sphrase_id=2698444 000
OducHsrit ERISE «PyOukon»
MakKeT TEXHOJIOTH oT
Uit paboThI C n» 24.04.2019
nokymentamu | (Poccus) Ne
Y MIOYTOMU 0364100000
(myoffice.ru) 819000012
CpOK
NIEUCTBUS:
06eccpouHO
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OducHsrit AO «P7» | Jluuensuo | https://reestr.digital.gov.ru/reestr/3 | Kontpakr ¢
MaKeT HHOE 06668/?sphrase_id=4435041 000
«P7-Oducy «CodTreke»
(meckrormHas oT
BepCHs) 24.10.2023
Ne
0364100000
823000007
CpOK
JIEUCTBUS:
0eccpovHO
OmnepanroHHast 000 JIunensuo | https://reestr.digital.gov.ru/reestr/3 | Konrpakr ¢
cucrema «AinbT | "bazanbT HHOE 03262/?sphrase_id=4435015 000
O6pazoBanue» | cBOOOIHO «Coprekc»
e oT
nporpamMm 24.10.2023
HOE Ne
obecrieyeH 0364100000
ne" 823000007
CpOK
JIEUCTBUS:
0ecCpovHO
[TporpamMmHas AO Jlunensuo | https://reestr.digital.gov.ru/reestr/3 | JlutieH3sunonu
cucTeMa Uil | «AHTHILIA HHOE 03350/?sphrase_id=2698186 Bl JIOTOBOP
0oOHapyXKeHUS TuaT» c AO
TEKCTOBBIX (Poccus) «AHTHIUTarK
3aMMCTBOBaHMI ar» oT
B y4eOHBIX U 23.05.2024
HAy4HBIX Ne 8151,
paboTax CpOK
«AHTHILIaruaT JIICUCTBU: C
BY3» 23.05.2024
(https://docs.an o
tiplagiaus.ru) 22.05.2025
Acrobat Adobe | CBoGoxHO - -
Reader Systems | pacmpoctp
- POCMOTP aHseMoe
JIOKyMEHTOB
PDF, DjVU
Foxit Reader Foxit CB00OIHO - -
- mpocmotp | Corporatio | pacipoctp
JIOKyMEHTOB n aHsieMoe
PDF, DjVU

3.2.6. Pecypchl nHGOPMALMOHHO-TEJIeKOMMYHUKANIMOHHOM ceTn «AHTepHET»

CDTOwiki: 6a3a 3Hanuit o 1udposoii Tpanchopmarun https://cdto.wiki/
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NN E

3.2.7. llm¢ppoBbie HHCTPYMEHTHI, IPUMeHsieMble B 00pa3oBaTeIbHOM Npolecce
LMS-mrardopma Moodle
Buptyansnas nocka Mupo: miro.com
Bupryansnas gocka SBoard https://sboard.online
Bupryansnas nocka Padlet: https://ru.padlet.com
O6maunbie cepuchl: Anaekc./luck, O61ako Mail.ru
Cepsucsl onpocoB: Sugexc.®opmbr, MyQuiz
Cepsucel Buacocsssu: Suaekc. Tenemoct, Webinar.ru
CepBuc  coBMecTHOM paboTBl Hag mpoekramMu Uit HeOompmmx  rpynn  Trello
http://www.trello.com

3.2.8. HHu¢poBble TEXHOJOTHMH, IPUMEHsSIeMble IPU U3YYEHU U TUCHUIIIMHBI

Ne [{udpoBbie TEXHOTOTHH Bunst yue6HOI paboThl, BBIOIHIEMbIE C
MpUMEHEHUEM U(PPOBOI TEXHOJIOTUU
OO0J1auHbIE TEXHOJIOTUU WHnuBuayanbHble 3aaHUS
Bonpmme nanubie NuauBuyanbHble 3a1aHUS
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4. KOHTPOJIb U OUEHKA PE3YJIbTATOB OCBOEHHS1
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KoHTpons W oOmeHKa pe3yabTaToB OOyUYEHHsI OCYIIECTBISICTCS TpenojaBaTeieM B
MpoLecce MPOBEICHUs MPAKTUUECKUX 3aHIATUI U J1a00PaTOPHBIX PadOT, TECTUPOBAHMSI, a TAKKE
BBITIOTHEHUS  OOYYAIOIIMMHUCS  WHAMBUIYAJIbHBIX  3aJaHWid, TPOCKTOB, HCCIICIOBAHMIA.
Pe3ynbratel 00yueHHMs OMNpenesisioT, uYTo oOydaromuecs MJOJDKHBI 3HATh, IOHUMATh U
JEMOHCTPUPOBATH IO 3aBEPUICHUN U3YUCHUS AUCIUTUIMHBI.

s hopMupoBaHusi, KOHTPOJISL U OLEHKU Pe3yIbTaTOB OCBOCHUS YUeOHOM TUCIUILINHBI
HCIIOJIb3YETCSI CUCTEMA OLIEHOYHBIX MEPOINPHUSATHH, TIPEICTABIIAIONIAT COO0N KOMILUIEKC YIeOHBIX
MEpPOIPUATHI, COTJIAaCOBAHHBIX C pe3yibTaTaMu OOydeHHs U CHOPMYIHPOBAHHBIX C YYETOM

®I'OC COO (mpenmetHsbie pe3yapTaThl o qucuuiuinae) u @I'OC CIIO.

Ne Moayas / Paznen / Pe3yabTaT 00y4yeHus OueHovHbIe OK
Tema MEpPONPUSTHS

I OCHOBHOM MOAYJIb

1 Pa3znen 1. OcHOBBI DopMyIMpPOBATH
CTpOeHMS BelllecTBa | 0a30Bble MOHATHA U

3aKOHbI XUMHH

11 CrpoeHue aToMOB CocraBmsars xumuueckue | 1. Tect «Ctpoenue OK 01
XUMHUYECKHX (bOopMyIIbI COEIMHEHHUI B | aTOMOB XMMHUYECKHUX
AJIEMEHTOB U MPUPOAA | COOTBETCTBUHU CO AJIEMEHTOB U MPUPOAA
XUMHUYECKOH CBSI3U CTETIEHbIO OKHUCIICHUS XUMUYECKOH CBSI3U.

XUMHYECKHX DJIIEMEHTOB, | 2. 3aga4un Ha

UCXOJS U3 BAJIGHTHOCTH U | COCTABIICHUE

ANIEKTPOOTPHULATETLHOCTU | XUMUYECKHUX (HOPMYIT
JIByXaTOMHBIX
coelMHeHuH (OKCUJIOB,
Cynb(QHIOB, THIPUIOB U
T.IL.).

1.2 [Teprognueckuii XapakTepHu3oBaTh ITpaxTHko- OK 01
3aKoH U Tabnmuna .M. | XumMuueckue 3JIeMEHThl B | OpPUEHTUPOBAHHBIE OK 02
Menneneesa COOTBETCTBUU C UX TEOPETUYECKUE 3a/1aHUS

MIOJIO)KEHHUEM B Ha XapaKTepu3aliio

NEPUOANYECKON CUCTEME | XMMHUYECKHUX DJIEMEHTOB:

XUMHUYECKHX AJIEMEHTOB | «Mertaminueckue /

JI.1. MenneneeBa HEMETALUINYECKHUE
CBOMCTBA,
AIIEKTPOOTPHULIATEILHOCTD
U CPOJICTBO K DJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB
B COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM
U TIOJIO’KEHUEM B
MIEPUOUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
JI.1. MeHnaeneeBa.

2 Paspean 2. CocraBasath ypaBHenus | Tect «CTpoenue
Xumuyeckue H CXeMbl XHMHYECKHX BellecTBA U
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peaKkIuu

peaxuuii

XUMHYECCKHE PCAKIITNN

2.1

THIIBI XUMHUYECKUX
peakuuii

CocraBisTh peakuuu
COEIMHEHUS,
pa3ioxeHus, o0OMeHa,
3aMeleHus,
OKHCITUTEIHHO-
BOCCTaHOBUTEJIbHbBIE
PEaKIMU U peaKIiuu
KOMILIEKCO0Opa30BaHus
(na mpumepe
T'HJIPOKCOKOMILJIEKCOB
ATIOMUHHUS U [IUHKA) C
y4acTUeM
HEOPraHNUYECKUX
BEIIECTB

1. 3agaun Ha
COCTaBJICHUE YpPaBHEHMI
peaKkuuii:

— COeTMHEHMUS,
3aMeIICHMUS, Pa3I0KEHUS,
oOMeHa M peakIui ¢
Y4aCTHUEM KOMILUIEKCHBIX
coelMHEeHUN (Ha mpumepe
THJIPOKCOKOMITJICKCOB
ATIOMHUHHUS U IUHKA);

— OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIbHBIX
peakuuii ¢
UCIIOJIb30BaHUEM METO/Ia
JIEKTPOHHOTO OaJlaHCa;
— C y4acTueMm
KOMIUTCKCHBIX
coelMHEeHUN (Ha mpuMepe
THJIPOKCOKOMITJICKCOB
[IMHKA U aIFOMUHUSA).

2. 3agaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOITYKTa
PEaKIuu COSMHECHHUS,
MacCOBOM WJIH 00bEMHOM
JTONTM BBIXO/1a MIPOJYKTa
PEaKIIUU COSTMHCHHS OT
TEOPETUYECKU
BO3MOXKHOT'0; 00bEMHBIX
OTHOIIIEHUH Ta30B,;
KOJTMYECTBEHHBIX
XapaKTePUCTHUK
HCXOJHBIX BEIIECTB U
MPOJYKTOB PEAKIUY;
Macchl (00BeM,
KOJIMYECTBO BEIIECTBA)
MIPOYKTA PEAKIIUH, CCITU
OJIHO W3 BEIIECTB JaHO B
BHJIE pacTBOpA C
OIIPEAETEHHON MAaCCOBOM
JIOJIEN PaCTBOPEHHOTO
BEIIIECTBA.

OK 01

2.2

DIIEKTPOIUTHYECKAS
JUCCOoIMalus U
WOHHBIN 0OMEH

CocTaBiATh ypaBHEHUS
XUMHUYECKHX PEaKIuu
MOHHOT'O OOMEHa C
ydacTHeM
HEOpPraHUYECKUX
BELIECTB

1. 3amanus Ha
COCTaBJICHHUE
MOJICKYJISIPHBIX
MOHHBIX peaKkluii ¢
Y49aCTHEM OKCHJIOB,
KHCIIOT, OCHOBAHUH U
COJIEH, MOHHBIX PEaKIIHil
TUAPOJIA3a COJIEH,

OK 01
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YCTaHOBJICHHE
HU3MCHCHUA KUCIIOTHOCTH
Cpelbl.

2. Ilpaktuueckas pabora
«Peakiu ruipoInsay.

Pa3nen 3. Ctpoenne
H CBOMCTBA
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb cTrpoenue
U CBOICTBA
HEOPraHH4YeCcKUX
BellleCTB

Tect «CBOMCTBA
HEOpPraHUYecKHX
BeIeCTB»

3.1

Knaccudukanms,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKUX
BEILICCTB

Knaccugunuponartsb
HEOpraHUYECKHe
BEIIECTBA B
COOTBETCTBUH C UX
CTPOCHUEM

1. Tect «HomenknaTypa
Y Ha3BaHUE
HEOPraHMYECKUX
BEIIIECTB UCXOJS U3 UX
XUMUYECKOH (POpMYIIBI
WIN COCTaBJICHUE
XUMUYECKOH (POpPMYIIBI
UCXO0/1 U3 Ha3BaHMs
BEIIIECTBA I10
MEXyHApPOAHOMN UK
TPUBHAIIBHON
HOMEHKJIaType».

2. 3ajaum Ha pacuer
MacCcoOBOH 071U (Macchl)
XHUMHYECKOTO 2JIEMEHTA
(coenuHeHus) B
MOJIEKYJIe (CMecH).

3. IIpakTnueckue
3aJlaHus TI0
KIlaccupUKaIuy,
HOMEHKJIAType |
XUMUYECKUM (opMysaM
HEOPTraHMYECKUX
BEIIIECTB Pa3IMUHBIX
KJIACCOB.

4. IlpakTueckue
3aJJaHMs Ha OTNPECTICHHE
XMMUYECKOH aKTUBHOCTH
BEIIECTB B 3aBUCHMOCTH
BUJIa XUMUYECKOH CBSI3U
Y TUIIA KPACTAJUTMYECKOU
pEIEeTKH.

OK 01

3.3

IIponsBoacTBO
HEOPTraHUYECKHUX
BEIleCTB. 3HAYCHHUE U
MPUMEHEHUE B OBITY U
Ha TIPOU3BOJICTBE

O00CHOBBIBATH 3HAYEHHE
U TIpPUMEHEHUE
HEOPTaHHYECKUX
BEIIECTB B OBITOBOI U
MPOU3BOJACTBEHHOMN
JIeITEIIbHOCTH YeI0BEKa
X (PU3UKO-XUMUIECCKUMHU
CBOMCTBaMH

[IpakTuko-
OPHEHTHPOBAaHHbIC
3a1aHUs IO COCTABIICHUIO
XMMHUYECKHX PEaKiui ¢
y4JacTuem
HEOPraHUYECKUX
BEIIECTB, UCIOIB3YEMbIX
JUISL MX UICHTH(QHUKALIH
U TIPOMBIIIJICHHBIX
CHOCOOOB MOJTyYEHHS.

OK 01
OK 02
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Pasznea 4. Ctpoenue
M CBOMCTBA
OpPraHuYecKux
BelECTB

HccaenoBatb cTpoeHue
H CBOIiCTBa
OpPraHMYecKuX BelecTB

Tect «CTpoeHue u
CBOMCTBA
OPraHHYecKNX
BelIeCTB)»

4.1

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKHUX
BEIIIECTB

Knaccudunuposats
OpraHMYECKHE BEUleCTBa
B COOTBETCTBUU C UX
CTPOEHUEM

1. 3amanus "Ha
COCTaBJICHHE Ha3BaHHUI
OpraHUYECKUX
COCIUHEHHI I10
TPUBHUAIBLHON WJIH
MEXIYHAPOAHOU
CHCTEMaTHUYEeCKOM
HOMEHKJIaType.

2. 3agaHusa Ha
COCTaBJICHHUE ITOJHBIX U
COKpAaIICHHBIX
CTPYKTYPHBIX (hopMyI1
OpraHUYECKHUX BEIECTB
OTJICIIBHBIX KJIACCOB.

3. 3agaun Ha
omnpeeneHne
npocreiiei GopmyIbt
OPraHUYEeCKOU
MOJIEKYJIbI, HCXOS U3
AJIEMEHTHOTO cOCTaBa (B

%).

OK 01

4.2

CaoiicTBa
OpraHUYECKUX
COeTMHEHNN

YcranaBauBaTh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKHX CBOMCTB
OPraHUYECKHUX BEIIECTB
OT CTPOCHUSI MOJIEKYJ

1. 3ananus Ha
COCTaBJICHUE YPAaBHEHHI
XUMHYECKHUX PEAKLIUN ¢
Y4aCTHEM OPTaHUYECKUX
BEILIECTB HA OCHOBaHUU
HX COCTaBa U CTPOCHMUS.
2. 3ajaHus Ha
COCTaBJICHUE YPAaBHEHMI
XAMHYECKHUX PEAKIUH,
WJUTFOCTPUPYIOLIUX
XAMHYECKHE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MPOTEKAHUS JTAHHBIX
peaKuuii U FeHETUYECKOU
CBSI3U OPTaHUYECKHUX
BEILECTB Pa3HbIX
KJIaCCOB.

3. PacueTHsble 3a1aun 1o
YPaBHEHUSIM PEAKIIUM C
Y4aCTHEM OPTraHUYECKUX
BEIIIECTB.

4. Ilpaktuyeckas pabota
«IlonyueHue mMeTaHa u
H3YUYCHHUC CTO CBOMCTBY.

OK 01
OK 02

4.3

Oprannueckue
BEII[ECTBA B

OO0OOCHOBBIBATH 3HAYCHUE
Y IPUMEHEHUE

[IpakTuko-
OPUEHTUPOBAHHBIE

OK 01
OK 02
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KU3HEACATEIbHOCTH OpPraHMYECKHX BEIIECTB B | 3aJJaHUS 110 COCTABIICHUIO
YeJIOBEKa. OBITOBOM U XMMHUYECKUX PEAKIUH C
ITponsBoacTso n IIPOU3BOJCTBEHHON y4acTUEM OPTaHUYECKUX
IPUMEHEHNE JIESITEJIBHOCTH YEJIOBEKA | BEILLECTB, UCIIOJIb3yEMbIX
OpPraHMYECKHUX UX (PU3MKO-XUMHUECKUMHU | ISl UX UJIEHTU(UKALY B
BEIIECTB B CBOICcTBaMH OBITY U
IIPOMBIIITICHHOCTH ITPOMBIIIJICHHOCTH.

S) Pazpeua 5. HUccnenoBarb Tect «Cropocthb
Kunernueckue u pPaBHOBeCHEe U CKOPOCTh | XUHMHMYECKOH peakuuu 1
TepMOAMHAMHMYECKHE | XMMHYECKHX peaknui XHMHYecKoe
3aKOHOMEPHOCTH paBHOBecHe»

NPOTeKAHUS
XHMHYECKHX
peakuuit

51 Kunetnueckue HccnenoBaTh BIMsIHUE 1. IlpakTuxo- OK 01
3aKOHOMEPHOCTH KOHIICHTPallUX OPHUEHTUPOBAHHBIC OK 02
IIPOTEKAHHUS pearupyroummx BEIECTB U | TEOPETUYECKUE 3aJaHUS
XUMHUYECKHUX PEAKIU | TeMIepaTyphl Ha Ha aHanu3 (pakTopos,

CKOPOCTb XUMHUYECKUX BIIUSAIOLIUX Ha
peakuuit U3MEHEHUE CKOPOCTHU
XMMHUYECKON pEaKlIUu.

5.2 Tepmonnnamuueckue | MccnenoBars BiusiHue 1. 3anaun Ha pacyeTsl OK 01
3aKOHOMEPHOCTHU M3MEHEHUS TEII0BbIX 3((HeKToB OK 02
IPOTEKAHUS KOHIIEHTPALlUU BEIIECTB, | XUMMHUYECKUX PEaKLMN U
XUMHUYECKHUX PEAKIMN. | PEaKLUHU Cpeabl U OIpEeCIICHUE TUIIA
PaBHoBecue TEMIIEpaTypbl Ha peaxuuu (1o TeII0BOMY
XUMHUYECKHX Peakluil | cMelleHne XUMU4ecKkoro | addexry: sk30- u

paBHOBeCHUS SHJOTEPMUYECKHUE).
2. IIpakTuko-
OpUEHTUPOBAHHBIE
3aJlaHus Ha IPUMEHEHHE
npuHuuna Jle [aTense
JUTSI HAXOKICHUSI
HaIpaBJICHUS] CMEILEHUs
pPaBHOBECHSI XUMUYECKON
peaxkuuu u
aHaIu3 (paKToOpOB,
BIIUSIIOLIUX HA CMEILIEHUE
XUMHUYECKOTO
paBHOBECHS.

6 Pazneu 6. HccnenoBars Tect o Teme
JlucnepcHbie AMCIIEPCHbIE CUCTEMbI «/lucnepcHble
CHCTEeMBbI CHCTEMBbD»

6.1 Hucnepcubie cucteMbl | Paznmuuath HCTUHHBIE 1. 3amaun Ha OK 01
U (aKTOpbI UX pPacTBOPBI, KOJUIOUHBIE IIPUTOTOBJICHUE OK 02
YCTOWUYNBOCTH pacTBOpPHI U pacTBOpOB.

rpy0oaucnepcHbie 2. IlpakTuko-
CUCTEMBI Ha OCHOBE OpUEHTUPOBAHHBIE
XUMHUYECKOTO pacueTHbIE 3a/laHUs Ha
HKCIIEPUMEHTA JUCIIEPCHBIE CUCTEMBI,

HCIIOJIb3YCMBIC B
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OBITOBOM U
MPOU3BOJACTBEHHOMN
JIEATEIbHOCTH YEJIOBEKA.

6.2 HccnenoBanue HccnenoBath pusmko- [TpakTuyeckas padora « | OK 01
CBOICTB IUCHEPCHBIX | XUMUYECKUE CBOWCTBA HccnenoBanue
CUCTEM Pa3IMYHBIX BUJIOB JIUCTIEPCHBIX CUCTEM.
JUCTIIEPCHBIX CUCTEM
7 Pazgea 7. HccaenoBars cBoOiicTBA
KauyecTBeHnHbIe OpPraHu4YecKux
peakiumn HEOPraHU4eCcKHX
00HapYyKeHUus BellecTB €
OpPraHMYecKux u HCNOJIb30BAHUEM
HEOpPraHu4ecKUuX KayeCcTBEHHbIX peakuuii
BellleCTB
7.1 ObnapyxeHue Hccnenosarhb 1. IlpakTrueckue OK 01
HEOPTraHUYECKHUX KaueCTBEHHBIC PEAKIIUU 3a/IaHMs HA COCTaBJICHUE
KaTHOHOB U aHUOHOB | HEOPTaHUYECKUX YpaBHEHUI peakiuit
BEILECTB 0OHapyXeHUsI KATHOHOB
I-VI rpynmn u aHHOHOB, B
T.4. B MOJICKYJISIDHOU H
HOHHOM (opMax.
7.2 Ob6napyxeHue Hccnenosath 1. Ilpaktuueckas padora | OK 01
OpraHHYECKUX KaueCTBEHHbBIE PEeaKIINH « KauecTBeHHnsie
BEII[ECTB OT/ACIbHBIX OpraHUYECKUX peaKkIMK Ha OTACIIbHBIC
KJIACCOB C COCITMHEHUH OTAENBHBIX | KJIACChl OPTaHMYECKUX
HCIIOJIb30BAaHUEM KJIaCCOB Bemects»
KaueCTBEHHBIX 2. IlpakTnueckue
peakiuit 3a/laHMs Ha COCTaBJIEHUE
KaueCTBEHHBIX peaKIui
OoOHapyXeHUs
OpraHUYECKUX
COEIMHECHU .
1] I[Ipukjagnoi MoayJib
8 Paznea 8. OunenuBarhb 3ammuTa keiica (¢
Xumus B ObITY U MocJieACTBUS OBITOBON | yueToMm Oyayluei
MPOM3BOJACTBEHHOMI U NIPOU3BOJACTBEHHOM npogeccCHOHAIBHON
NeSTeIbHOCTH NesiTeJIbHOCTH YeJI0BeKa | 1esITeJIbHOCTH)
YeJI0BeKa ¢ MO3ULIM I
IKOJIOTHYECKOM
0e30I1aCHOCTH
XuMmus B OBITY U OuenuBats nocnenctsus | Keiic (c yaerom oyaymieit | OK 01
MIPOU3BOACTBEHHOMN OBITOBOM U po¢eCCHOHATBHON OK 02
JIEeITEeIbHOCTU MIPOU3BOJACTBEHHOMN JIeSITeIIbHOCTH) OK 04
qeJIoBeKa NEITEILHOCTH YelIoBeKa ¢ | Bo3MOKHbBIE TEMBI OK 07
MO3ULUI SKOJIOTHYECKONU | KEMCOB:

0€e301acHOCTH

1. IToreruieHne KnMMara
1 BBICBOOOIKICHHE
ra30BbIX THAPATOB CO JTHA
OKeaHa.

2. byayire matepuanbl
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JUTSL aBHa-, MAIlIMHO- U
npUOOPOCTPOCHUSI.

3. HoBele maTepuansl ajist
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE

pacTUTEIbHBIX
MIpenapaToB.

9.1 Paznen 9.1. HNurepnperuposarb 3ammra yyeOHo-

HccnenoBanue u XHMHYecKHe Mpolecchl | HCCJIeJ0BATEIbCKOI0

XMMHYeCKHI aHAIN3 | U siBJIeHHs B Ouocepe | mpoekra (¢ yueTrom

00beKTOB OMochepnbl Oyaymei
npo¢eccuoHATBLHOI
JeATeJIbHOCTH)

9.11 | OcHoBHI BBITTOHATE TIOJIHBII 1. Tunoseie pacuersi o | OK 01
nabopatopHoit LUK TEeMaTHKe IKCIIEPUMEHTA.
NPaKTUKU B AKCIIEPUMEHTAJILHOTO 2. 3agaum Ha
npodeccuoHaNbHBIX UCCJIETOBAHMUS C BBIUHCIICHHE CPETHETO
nmabopaTopusax COOJTII0ICHUEM TTPABUIIT 3HAYCHUS

0e30macHOro oopamieHus: | SKCIEePUMEHTAIbHBIX
C BEIIECTBAMHU U JTAHHBIX, IOTPEIIHOCTH.
J1a00paTOPHBIM

000py1I0BaHEM

9.1.2 | XuMUUYECKHUI aHAIN3 Hccnenosath 1. Tect «CBoOMCTBa U OK 01

po0 BOJIbI XUMHUUYECKHUH cOCTaB NMpo0 | COCTaB BOJBD. OK 02
BOJIBI 2. 3aganue OK 07
«XMMHUYECKUNA COCTaB
BOJIbI, THUII BOJBI U
CIoCcoOBbI ee
IpUMEHEHUsD» (C
HCIIOJIb30BaHNUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).
3. ITpakTHko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUS
Ha COCTaB BOJIbI U
CHOCOOBI BBIPaKEHUS
KOHIEHTpalHui 1
IepecyeT KOHLEHTpaHi
(c ucomB30BaHUEM
HOPMAaTUBHBIX
JTOKYMEHTOB).

9.1.3 | Xumuueckuit Uccnenosarhb 1. Tect «Oprannueckue | OK 01
KOHTPOJIb Ka4eCTBA XUMHYECKHI COCTaB Y HEOpraHUYeCKue OK 02
MPOJYKTOB MTUTAHUS IPOAYKTOB MUTAHUS BELIECTBA, BXOAAIIUE B OK 07

COCTaB MPOJYKTOB
MIATaHUD.

2. IIpakTuko-
OPUEHTUPOBAHHBIE
3a/1aHMs 0 KYJIMHApPHOU
TEMATHKE.
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9.1.4 | XuMu4eCcKHIl aHAIN3 Uccnenosars 1. Tect 110 TEME OK 01
po0 MOYBHI XUMUYECKHUN COCTaB Mpo0 | «XMMHUYECKUH COCTaB OK 02
MOYBBI HEOPraHWYECKUX U OK 07
OpraHNYECKHUX
YAOOpEHUIN.
2. 3ananue
«B3aumocBs3b cocTaBa
MIOYBEHI, TUII TIOYBHI U €€
HA3HAYCHUSI.
9.15 | UccnenoBanue XUMHUYECKHIi COCTaB Y4ebHo- OK 01
00BeKTOB 6uOCchepsl KOMIIOHCHTOB OHOChEpBL: HCCIIEA0BATEIbCKUI OK 02
3eMHOM KOpHI, rnnpocq)epm, HpoeKT B O6HaCTI/I OK 04
armocdepr! u uccienoanms oo0bekToB | OK 07

OpTraHUYECKOro BEIIECCTBa

ouocdepsl.

Bo3MmoxkHBIE TEMBI
MIPOCKTOB:

1. MccnenoBanue cocraBa
MHHEPAIBHON BOJbI
PEKOMEH/IAIINH T10 €€
HCII0JIL30BaHUIO.

2. UccnenoBanue
pa3pyIlaoIIero
JIEUCTBUS MPUPOTHOMN
BOJIbI HA CTPOUTEIIbHBIC
MaTepHabl.

3. CocraBieHue npoeKTa
[[BETHUKa/0Oropoja/cana B
3aBUCHMOCTH OT COCTaBa
MPOaHATH3UPOBAHHBIX
ITOYB.

4. CocraBieHHe
cOaTaHCUPOBAHHOTO
MEHIO Ha JICHb (HEJIE0)
B 3aBUCUMOCTH OT
COJIepKaHUsl XUMHUECKUX
MakKpo u
MHUKPOIJIEMEHTOB B
MPOJYKTAX TTUTAHHUS.

5. UccnenoBanue
KadecTBa MATHLEBOM
BOJBI.

6. Uccnenosanue npod
BOJIOTPOBOJAHOM BOJIbI HA
MpEeAMET YCTpaHEHUS
JKECTKOCTH.

7. YcTpanenue
JKECTKOCTHU BOJIBI B
CENbCKOXO03SiICTBCHHOM
JIeITCIbHOCTH.
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Pabouas mporpamMma paszpaboTaHa Ha OCHOBe (penepallbHOTO TOCYIapPCTBEHHOIO
o0pa3oBaTenpHOr0 cTaHaapTa cpenHero oomero oopazosanus (OPI'OC COO), yTBep)ICHHOTO
npukazoM MuHuctepcTBa obpazoBaHusi U Hayku PD ot 17 mas 2012 r. Ne 413; mpukaza
MunucrepctBa npocsenienust PO or 12 asrycra 2022 r. Ne 732 «O BHeceHUMM U3MEHEHUH B
(benepanbHBIA TOCYAapCTBEHHBIM 00pa30oBaTeNbHBIA CTaHIAPT CPEIHEro O0IIero oopa3oBaHus,
YTBEPKICHHBIN MpUKa3oM MuHuCTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @enepanuu ot 17
Masg 2012 1. Ne413», B COOTBETCTBUU ¢ PexoMeHmanusMu 1Mo peanu3aldd CPETHEro OOIIero
oOpa3oBaHMsi B  TpeAelax  OCBOCHHS  OOpa3oBaTeNbHOH  MPOrpaMMbl  CPEIHEro
npodeccnoHanbHOro 0o0pazoBaHus (MUCbMO JlemapTaMeHTa TrOCyAapCTBEHHOH IOJIUTUKU B
chepe cpemHero mnpodeccHOHATBHOTO 00pa3oBaHus W TpodeccHoHANbHOro o0ydeHmst oT |
mapra 2023 r. N 05-592).

ABTOp:
Crpyxosa C.C., npenojaBareib LEHTpa — KOJUIEHKa IPUKIIaJHBIX KBAIN(UKAILUI
®I'bOY BO Muuypunckuii 'AY

Penenienr:
@ununmosa T.U. npenonaBaTens BrICIIEH KBATH()UKAIMOHHOW KaTErOpun
LeHTpa—Koyiemka npukinaaasix kpanudukanuiit ®I'bOY BO Muuypunckuii 'AY

IIporpamma paccmorpena Ha 3aceganuu LIMK o0rieoOpa3oBarenbHbIX AUCHUILIUH
npotokos Ne 11 ot «16» utona 2023 r.
IIporpamma paccMOTpeHa Ha 3aceJaHuu Y4eOHO-METOAMYECKOH KOMUCCUH LIEHTpa-KOJUIeKa

npukiaaHbeix kBanupukauuii @I'bOY BO Muuypunckuii 'AY

npotokost Ne 11 ot «17» urons 2023 r.

IIporpamma yTBepsKIeHa pelIeHneM Y4eOHO-METOAUYECKOIO COBETa YHUBEPCUTETA
npotokos NelO ot «22» utoHs 2023 r.

[Iporpamma nepepabotaHa u JlonojiHeHa B coOoTBeTCcTBUM ¢ Tpeboanusmu GT'OC COO
[Iporpamma paccmotpena Ha 3acenannu LIMK o0meo0pazoBaTenabHbIX TUCIUILIHH

npotokos Ne 9 ot «16» anpens 2024 .

[TporpammMa paccMOTpeHa Ha 3acelaHUN y4eOHO-METOANYECKON KOMUCCHH IIEHTPA-KOJIeKa
npuknaaneix ksaaudukanuit @I'50Y BO Muuypunckuii [AY

mpotokod Ne 9 ot «17» anpenst 2024 .

[Iporpamma yTBepkaeHa PemenreM Y4ueOHO-METOIUUECKOrO COBETa YHUBEPCUTETA
npotokon Ne 8 ot «18» anpens 2024 r.

Opurunan gomkeH xpanuthes B [IMK o0meo0pa3oBaTenbHBIX JUCIUTUIHH
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