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Pabouas mporpamma yueoHou aucuuminabl OOY J1.07 Xumus pazpadorana
Ha OCHOBE TPEOOBAHMIA:

—  ®DenepaliIbHOTO  TOCYIApCTBEHHOrO  00pa30BaTENbHOrO  CTaHAapTa
cpeaHero o0IIero 00pa3oBaHus;

— @enepaIbHOTO TOCYJAPCTBEHHOTO OOpa30BaTENbHOTO CTaHAapTa IO
CIICIMAIBHOCTH  cpeaHero  npodeccuoHalbHOro  oopazoBanus  31.02.02
AKYIIIEpCKOE JIEJIO;

— Ilonoxxenuit GpenepanbHOl OCHOBHOU 0011€00pa30BaTENbHON MTPOTPAMMBI
cpenHero o0miero oopa3oBaHus ¢ y4€TOM MOJIy4aeMOM CIIeIMAIbHOCTH;

— IlpumepHoit paboueil mnporpamMmbl 0011€00pa30BATENbHON YueOHOI
JUCHUTITMHBL XUMHUS 17151 TPO(PECCUOHANIBHBIX 00pa30BaTENIbHBIX OPraHU3aLNA;

— IIporpammel Boctiutanust ' BIIOY «Tpoutikuii METUIIMHCKUN KOJUIEIIK.

CocraButens: Komepas TatbsHa BJ'IaI[I/IMI/IpOBHa, npenogaBaTciib BBICIICH

KBaJIM()MKAIIMOHHOW KaTeropuu
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1. ObIIAA XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJBHOU JUCIHUIIJIMHBI OOY /. 07 XUMMUA

1.1. MecT0 IUCUMIVIMHBI B  CTPYKType mnpodeccHOHAILHOM
oOpa3oBareabHoii nporpammsbl CIIO:

Oo6meobpazoBatenpHas  auciuumaa  OOVYJI.07  Xumus — sBisercs
00s13aTeIbHOM  4YacThio  00IIe00pa3oBaTEILHOIO  IHMKJIAa  00pa3oBaTelbHON
nporpammbl B cooTBeTcTBUM ¢ PI'OC CIIO no cneumansHoct 31.02.02

AKy1epckoe 1eo.

1.2. lean u muiaHupyembie pe3yJibTaThl 0CBOEHUS] TUCIIANIMHBI

1.2.1. Heab AuCUMILIHHBI

Conepxanue mporpammbl o0meodpazoBarensHoi puctumminabl OOV J1.07
XuMusl HanpaBj€HO HAa JOCTHXKEHUE PE3YIbTATOB €€ U3yUYEHUSI B COOTBETCTBUHU C
tpedoBanusiMu ®I'OC COO c¢ yderoMm mnpodeccuoHaaIbHON HaAINPaBICHHOCTH
dI'OC CIIO.

N3yuyenne aucuumimHbl OOV (.07 Xumus HampaBieHO Ha JOCTUKECHUE
CIICIYIOIINX LeJIeH:

- (GhopMHUpOBaHNE CHUCTEMBl XMMHYECKHX 3HAHUN KaK BaKHEWIEH COCTaB-
JSFOIIEN €CTECTBEHHO-HAYYHOM KAPTUHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KIIFOYe-
BbIE MOHATUA, QyHIAMEHTAIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA HAy-
KW, YCBOCHHE M MOHUMAHWE CYITHOCTH JOCTYIMHBIX O00OOIEHWN MHPOBO33pPEHYE-
CKOT'0 XapakTepa, O3HAKOMJIEHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBJICHUS,

— (dhopMHUpOBaHNE U PA3BUTHE MPECTABICHUN O HAYYHBIX METOAAX MO3HAHUS
BEIECTB ¥ XUMHYECKUX PEAKIUH, HEOOXOMUMBIX TSl IPHUOOPETCHHS] YMEHUHN OpH-
€HTUPOBATBCSI B MHUPE BEIIECTB W XWMHYECKHUX SBJICHUN, HMEIOLIUX MECTO

B [IPUPOJE, B IPAKTUYECKON U IOBCEIHEBHOU JKU3HU;



— pa3BUTHE YMEHUH U CIOCOOOB NEATEIHHOCTH, CBSA3aHHBIX C HAOIIOJACHHUEM
U 00BSCHEHUEM XUMHUYECKOTO IKCIIEPUMEHTA, COOII0IEHUEM TIPAaBHIT 0€30TIaCHOTO
oOparreHus ¢ BeIecTBaMHu.

Hoctwxkenue  nenu  u3ydenus  aucuumimasl - OOY.07  Xumwus
obecreunBaeTCs pernieHueM CIIeIYIONUX 3a7a4:
1) chopmupoBaTh TOHMMaHWE 3aKOHOMEPHOCTEW MPOTEKAHUS XUMHUUYECKHUX
MIPOIIECCOB U SIBJICHUM B OKPYXAIOIICH cpelie, a TakKe MX CBS3b C IEJIOCTHOW Ha-
YYHOU KapTUHON MUpPA U IPYTUMHU €CTECTBEHHBIMU HAYKAMU;
2)  pa3BUTh YMEHHS COCTaBISATH (DOPMYIBI HEOPTaHMYECKHX U OPTraHUYECKUX
BEIECTB, YPABHCHHSI XUMUUYECKUX PEAKIUN, OOBSCHATh WX CMBICI, UHTEPIPETH-
pOBaTh Pe3yJIbTaThl XUMHUECKUX IKCTICPUMEHTOB,
3)  cdopMupoBaTh HABBIKM MPOBEIEHUS MPOCTEHIINX XUMHUYECKUX DKCIEpH-
MEHTAJbHBIX MCCIIEIOBAHUN C COOJIFOICHHEM TpaBuil 0€301acHOTO OOpaIieHus C
BEIIeCTBaMH U J1a00paTOPHBIM 000PYIOBaHHEM;
4)  pa3BUTb YMEHHUS HAaXOJUTh, aHATM3UPOBATH U HCIIOIH30BATh WHGOPMAITUIO
XUMHUYECKOTO XapakTepa U3 pa3aIudHbIX HHPOPMAIMOHHBIX HCTOYHUKOB, BKITIOUAs
y4eOHYIO TUTEPATypPy, HAyUHbIE MMyOJIMKAIIMA U HHTEPHET-PECyPCHI;
5)  chopmupoBaTh YMEHHUS MPOTHO3UPOBATH TOCIEIACTBUS CBOEH NESITEIHHOCTH
Y XUMUYECKUX MPUPOTHBIX, OBITOBBIX M TIPOMU3BOICTBEHHBIX MPOIECCOB, YUNTHIBAS
BO3MOJKHBIE 9KOJIOTUYECKHE U COIIMATILHBIC BO3ICHCTBUS;
6) chopMupoBaTh MOHUMAHWE 3HAYUMOCTH JOCTIKCHUNW XUMHYECKOW HAyKU
Y TEXHOJIOTUH JUISI Pa3BUTHS COIMAIBLHON M MPOU3BOJICTBEHHOUN cdep ¢ yMEHHEM

IPUBOIUTH MPUMEPHI UX MPUMEHEHHUS B PA3IMUHBIX chepax KU3HU.



1.2.2. Ilianupyemblie pe3yJbTaThbl OCBOCHUS 0011e00pa30BaTeIbHOM JUCHUILIMHBI HA ocHOBe TpeboBaHuii ®I'OC
COO, ®I'OC CIIO ¢ y4éToM nosy4yaemMou CrienuaJbHOCTH

Kox u HaumeHnoBanue
(popmupyembIx
KOMIIeTeHIN I

IInanupyemsble pe3yJibTaThbl 0CBOCHHS M CUMIIIMHBI

JINYHOCTHBIE U MeETalNpeaAMETHBIC

IIpenmeTHbIe

OK 01. Beibupatp
CIOCOOBI perieHus
3ama4y
npodecCHOHAIbHON
JeSITeIbHOCTH
PUMEHHUTEIBHO K
Pa3TUYHBIM
KOHTEKCTaM.

JIM4HOCTHBIE pe3y/IbTaThl A0JKHBI OTPAKATH B
4yacTu:
TPYAOBOI0 BOCIIMTAHMSA:

TOTOBHOCTb K TPYAY,
TepCTBa, TPyAOII00ue;
TOTOBHOCTh K aKTHBHOW JEATEIHHOCTU TEXHOJIO-
TUYECKOM M COLMAJIbHOM HAIpPaBICHHOCTH, CIIO-
COOHOCTh WHUIIMMPOBATh, IUIAHUPOBATH M CaMO-
CTOSATEIBHO BBIMOJIHATH TAKYIO NESTEIbHOCTD;
MHTEpEC K pa3IuuHbBIM cdepaM HpodeccuoHab-
HOW JESITeThHOCTH, YMEHHE COBEpIIATh OCO3HAH-
HBII BeIOOp Oyaymied mpodeccuu W peaan30BbI-
BaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
TOTOBHOCTh M CIOCOOHOCTHh K OOpa30BaHHUIO U ca-
MOOOPa30BaHUIO HA MPOTSKEHUH BCEH KUBHU.

OCO3HAaHHEC LCHHOCTHU MacC-

MertanpeaMeTHbIe pe3yabTAThI J0JIKHBI
0TPa’KaTh:

OBiageHne yHHMBepPCAJIbHBIMH Y4eOHBIMH
MO03HABATEJIbHBIMM el CTBUSIMU:

a) 0a30BbIe JJOTHYECKHE 1eHCTBUS:

CaMOCTOSITEIILHO (DOPMYJIUPOBATh M aKTYaJIU3HPO-
BaTh MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
yCTaHaBHI/IBaTB CyH_IeCTBeHHBII\/'I HpI/IBHaK UJIn oOcC-
HOBAHUA  OJId CpaBHeHI/Iﬂ, KHaCCI/Iq)I/IKaI_[I/II/I nu
0000IIICHHUS;

OHpe,Z[e.HSITB neian ACATCIAbHOCTH, 3aJaBaTbhb Hapa-
METPBI U KPUTEPUH UX JOCTHKECHUS,

JAucuMIuInHaApHbIE Pe3yJbTATHI U I0JZKHbI 0TPAKATh:

I1P6 01. chopMupoBaHHOCTH MIPEICTABICHUA: O XUMHUYECKOM
COCTABJISIIOLIEH €CTECTBEHHOHAYYHOU KAPTUHBI MUPA, POJIXA
XUMHH B IO3HAHUU SIBJICHUM MPUPO/BI, B POPMUPOBAHUU
MBIIUICHHS U KYTbTYPBI IMYHOCTH, €€ (PYHKIIMOHATHHON
IrPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHHs] TPAKTUYECKUX
3a71a4 ¥ 9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;

ITP0 02. BageHue cucTeMOl XMMHYECKHUX 3HAHUHM, KOTOPast
BKJIIOYAET: OCHOBOIIOJIAraolue MOHATUS (XUMUYECKUI
JJIEMEHT, aTOM, 3JIEKTPOHHAasi 000JI0UKa aroma, s-, p-, d-
ANEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
AIEKTPOOTPHULIATENIHBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHbII
ckener, GyHKIMOHANIbHAS TPYIINa, PauKall, H30Mepus,
M30MEpPbI, TOMOJIOTHYECKHM Psifl, TOMOJIOTH, YTJI€BOIOPO/IbI,
KHUCJIOPOA- M a30TCOEPIKAIINE COSAMHEHNUS, OMOIOTHUECKU
aKTUBHBIC BeIeCTBA (YTJIEBOIbI, XKUPBI, OCIIKH ), MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS, KpUCTANTNYECKasl pelieTka, TUIIbl XUMHUYECKUX
peakuuii (OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIE, IK30-U
SHJO0TEPMUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
AIEKTPOJIUTHI, HEANIEKTPOIUTHI, JJIEKTPOIUTHUECKAS
JYCCOLUAIMS, OKHCITUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PEeaKIUn, XMMUYECKOE PABHOBECHE), TEOPUH U
3aKOHBI (T€OpUS XUMHUYECKOTO CTPOCHHSI OPraHUYECKUX
BeniecTB A.M. bytnepoBa, TEOpHs 3IEKTPOIUTHUECKOM
auccounanuu, nepuoguyeckuit 3akon J[.M. MenneneeBa, 3aKkoH




BBISIBIISITh 3aKOHOMEPHOCTH U TIPOTUBOpPEYHS B
paccMaTpUBaEMbIX SBIICHHSIX;

BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh, OIICHUBATH
COOTBETCTBHE pE3yJbTAaTOB IEJSIM, OILICHUBATh
PHCKH TTOCIICACTBUH 1A TEITLHOCTH;

pa3BUBAaTh KPEATHUBHOE MBINUICHHE MPU PEIICHUU
KU3HEHHBIX TIPOOIIEM.

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIQ/ICTh HABBIKAMH Y4e€OHO-HCCIIEIOBATEILCKON H
MIPOCKTHOM JIEATEIIbHOCTH, HaBBIKAMHU pa3pelICHHS
npobiuem;

BBISIBJISTh TPHYUHHO-CIICICTBEHHBIC CBSI3W M aK-
TyaJIM3MpOBaTh 3aJady, BBIJIBHTaTh THUIIOTE3y €e
pelICHUA, HAXOAUThb ApPTYMCHTBI IJId JOKa3aTClIb-
CTBa CBOMX YTBEPXJICHHM, 3a]1aBaTh MapaMeTphl U
KPUTECPHUH PEIICHHUS,

aHAJIM3UPOBATH IMOJIYYCHHBIC B XOJC PEIICHUS 3a-
Jla4d pe3yNbTaThl, KPUTHUECKH OIICHUBATH MX JIOC-
TOBCPHOCTD, IPOTHO3UPOBATHL UBMCHCHHUEC B HOBBIX
YCIIOBUSAX;

YMCTb NCPCHOCUTH 3HAHUA B IMO3HABATCIIBHYIO U
MPAKTUIECKYIO 00JIACTH KU3HEIEATENHHOCTH;
YMETh MHTETPUPOBATH 3HAHHUS W3 PA3HBIX MPEI-
METHBIX 00J1acTeii;

BBLIBUT'aTb HOBBIC HWACHU, NpCjiaraTb OPUTHUHAIIb-
HBIC TOAXO0AbI U PCIICHUA

CTaBHUTb HpO6J’ICMBI " 3a1a4M, JOIMYyCKaroIne
AJIBTCPHATHBHBIC PCILICHHU.

COXPAaHEHHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHM S3BIK
XUMHH, (DAKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBE,
MOJIy4eHUHU U 0€30MacHOM HCIOJIb30BAHUN BaKHEHIIINX
HEOPTaHMYECKUX M OPTaHUYECKHX BEIIECTB B OBITY H
MIPAKTUYECKON JIEATEIbHOCTH YEJI0BEKA;

I1P6 03. copMHUpOBaHHOCTH YMEHHI BBISIBIISATh XapaKTEPHbIC
MIPU3HAKU ¥ B3aUMOCBS3b N3YUYECHHBIX IOHATHH, IPUMEHSTh
COOTBETCTBYIOIIME MOHATHS MPU OMUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKNX U OPraHUYECKHUX BEIECTB U UX
MpEBpAIICHUI; BBISBISATH B3aUMOCBA3b XUMUYECKUX 3HAHUM C
MOHATUSAMM U MPEACTABICHUSAMHU IPYTHUX €CTECTBEHHOHAYYHBIX
MPEAMETOB;

I1P6 04. chopMupoBaHHOCTH YMEHHI HCTIOIB30BaTh
HAaWMEHOBAHUS XUMUYECKUX COCIMHEHUN MEKTyHAPOIHOTO
COK03a TEOPETUYECKON U MPUKIIATHON XUMHUH U TPUBHAJIbHBIE
HA3BaHMsI BAKHEUIIINX BEIIECTB (ITHIICH, alleTUJICH, TJIMIICPHH,
denon, popmanbaerui, yKCycHasi KUCI0Ta, TIUINH, YTapHbIN
ra3, yriaeKUuciblil ra3, aMMHakx, raiieHasi U3BeCTb, HeralieHas
U3BECTb, MUTHEBAS COJA U IPYTHX), COCTABIATH (DOPMYIIbI
HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB, YPaBHEHUS
XUMHUYECKHUX PEaKIH, O0BSICHATh UX CMBICH; MOATBEPKAATh
XapaKTEepHbIE XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U 3aIIUCIMH YPABHEHUN
XUMHYECKUX PEAKIIUN;

I1P6 05. chopMupoBaHHOCTH YMEHHI YCTaHABIUBATH
MIPUHAJJICKHOCTh U3YYEHHBIX HEOPTaHUUECKUX U
OpPraHUYECKHX BELIECTB K OMPEACIICHHBIM KJIacCaM U rpyIIaM
COEAMHEHHH, XapaKTEPU30BaTh UX COCTAB U BAKHEUILINE
CBOWCTBA; ONPEAEIATh BUIbl XUMUYECKUX CBS3EH
(KoBasyieHTHAs, MOHHAS, METAJNTMYECKAst, BOJOPOAHAS ), TUIIbI
KPUCTAINTMYECKUX PELIETOK BEIIECTB; KJIacCU(PUIUPOBAThH
XUMUYECKUE PEAKIINH;

IIP6 07. chopMUpPOBAaHHOCTH, YMEHHI MPOBOJUTH PACUETHI IO




XUMHYECKUM (opMyJiaM U YPaBHEHHUSIM XUMUYECKUX PEaKIIHi
C WCMOJBh30BAaHUEM (PU3NYCCKUX BEIUYHH, XapaKTEPU3YIOIIHX
BelIeCTBA C KOJMYECTBEHHON CTOpPOHBI: Macchl, oObema
(HOpMasnbpHBIE  YCIIOBUsI) Tra30B, KOJMYECTBAa BEILECTBA;
UCIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS JUISl IPUHSITHS
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C
BELIECTBAMU U WX MPUMEHEHHEM.

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPEICTBA
MIOUCKA, aHaJIh3a U
UHTEPIpETAINN
UHpOpPMALIUHU U
nH(pOpMaIMOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32124
pohecCHOHATBLHOM
NEeSITETTHHOCTH.

JInuHOCTHBIE pe3yabTaThl JOJIKHBI OTPAXKATDH B

4yacTu:

HeHHOCTH HAYYHOI'0 NO3HAHHUS:

— c(opMUPOBAaHHOCT MMPOBO33PEHHS, COOTBETCT-
BYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIIECTBEHHOW MPAKTUKU, OCHOBAaHHOTO Ha Jna-
Jore KyJabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBO-
€ro MecTa B MOJIUKYJIbTYPHOM MUDE;

— COBEpIICHCTBOBAHUE SA3BIKOBOM M YHTATENbCKOU
KYJIBTYpbl KaK CPEICTBAa B3aUMOACHUCTBUS MEXIY
JIOJbMU U TT03HAHUS MUPA;

— OCO3HaHWE LIEHHOCTH HAy4HOM AEATeNbHOCTH, Io-
TOBHOCTb OCYLIECTBIIATh IPOEKTHYIO U UCCIIE10Ba-
TEIbCKYIO JEATENbHOCTh WHAMBUIYaJbHO U B
rpymnie.

MertanpeaMeTHbIe pe3yabTAThI J0JIKHBI

0TPa’KaTh:

OBiageHne yHMBepPCAJIbHBIMH Y4eOHBIMH

NO03HABATEJIbHBIMM e CTBUSIMU:

B) paboTta ¢ nHopManmeii:

— BIQJIETh HAaBbIKAMM TMOJy4eHUs HHGPOpMaALUM M3
HUCTOYHUKOB DAa3HBIX THIIOB, CAaMOCTOSITEIBHO
OCYILLECTBIIATh MOUCK, AHAIN3, CUCTEMATH3ALMIO U
MHTEpIpeTannio HHPOPMALIUU PA3TUYHBIX BHJIOB U
dbopM TpeIcTaBICHHUS,

— CO037aBaTh TEKCThl B pa3lIM4HbIX (opmarax ¢ yue-

JucuuninHapHbie (MpeAMeTHbIE) Pe3yJabTAThl H T0JKHBI
0TPaXKaTh:

ITP0 06. BaseHHE OCHOBHBIMU METOAAMM HAy4YHOT'O MO3HAHMUS
BELIECTB U XUMUYECKUX SIBJICHUH (Ha0t01eHne, U3MEPEHNe,
9KCIIEPUMEHT, MOJIEJIMPOBAHUE);

I1P6 07. chopmMupoBaHHOCTH YMEHHI MPOBOAUTH PACUETHI 11O
XUMHYECKUM (pOopMyraM U ypaBHEHUSIM XUMHUYECKUX PEaKIIHii
C UCTIOJIb30BaHUEM (PU3UUECKUX BEIMYMH, XapaKTEPU3YIOLIUX
BEIIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJbHBIE YCIIOBUS) Ta30B, KOJIMUYECTBA BEIIIECTRA,;
MCIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JJISI IPUHSTUS
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM;

I1P6 08. chopmMupoBaHHOCTH YMEHH TNIAHUPOBATH U
BBITIONHATh XUMAYECKUH IKCIIEPUMEHT (TIpeBpaIleHus
OpPraHMYECKUX BEIIECTB IPU HarPEBAHUU, TIOJTyYEHUE ITUIICHA
U U3YYEHHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIMY Ha
aJbJIETU/Ibl, KpaxMall, yKCYCHYIO KUCIIOTY; JeHaTypalus
O€JIKOB MPH HAarpEBaHMM, IIBETHbBIC PEAKIIUU OEIIKOB;
MIPOBOAUTH PEAKIIUU HOHHOTO OOMEHa, ONPEAeIATh CPEeIy
BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIINH HA CyNbpat-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS;, pelliaTh
AKCIEpPUMEHTAIIbHBIC 33/1a4M 110 TeMaM "Metamibl" u
"Hemertanmasl'") B COOTBETCTBUY C MPABHIIAMH TEXHUKH
0€30MacHOCTH MTpU OOPALICHUH C BELIECTBAMU U
71a00paTOPHBIM 000pPYI0BaHUEM; MIPEACTABIATH PE3YIbTAThI




TOM Ha3Ha4eHWs MH(OpPMALUU U LEIEeBOW ayIuTO-
pHH, BHIOMpast ONTUMANIBHYIO (OpMY IpeICcTaBie-
HUS 1 BU3YaJIU3alAHN;

— OICHMBATh JIOCTOBEPHOCTh, JIETUTUMHOCTb WH-
¢dbopmanuu, ee COOTBETCTBUE MPABOBBIM U MOPAJb-
HO-3TUYECKUM HOPMaM;

BJIaJACTH HaBbIKaMU pacrio3HaBaHUA u 3alllUThI
uHopmarnuy,  WHGOPMANMOHHONW  0€30MacHOCTH
JTUYHOCTH.

XHUMHAYECKOTO 3KCIIEPHUMEHTa B (hopMe 3amucu ypaBHECHHI
COOTBETCTBYIOIIUX peaKuii U GOPMyTUPOBATEH BBIBOJIBI HA
OCHOBE ATHX PE3yJIbTaTOB;

I1P6 09. chopmMupoBaHHOCTH YMEHHSI aHATHU3UPOBATH
XUMHAYECKYIO0 HHPOPMAIINIO, TIOTYIaeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpeACcTB MaccoBOM nHpopmanmu, ceTh IHTepHET

U IpYTHE).

OK 04.

D¢ dexTnBHO
B3alMOJICHCTBOBATEL U
paboTaTh B KOJIJICKTUBE
¥ KOMaH/IC.

JInYHOCTHBIE Pe3yJbTATHI J0JKHBI OTPAKATDH B

YacTH:

rPaskIaHCKOTr0 BOCTIMTAHUS:

— TOTOBHOCTH BECTH COBMCCTHYIO ACATCIIBHOCTL B
WHTEpecax rpakJaHCKOTO O0IIeCTBa;

— yMEHHE B3aWMOJICHCTBOBATH C COIMAIBLHBIMU WH-
CTUTYTaMH B COOTBETCTBHH C UX (PYHKITUSIMH U Ha-
3HAYCHHUCM.

MeTtanpeamMeTHble pe3yabTaThl 10JKHbI

O0TPaKATH:

OBJiaieHNe YHUBEPCATbHBIMU

KOMMYHUKATHBHBIMU /1€l CTBUSIMH:

0) coBMecTHAas1 1esITeIbHOCTb!

— IIOHHUMATh U HCIIOJIB30BaTh HpGI/IMYH_IeCTBa KO-
MaHJTHOM ¥ MHAWBUIYaTbHON PaOOTHI,

— HpI/IHI/IMaTI: neian COBMGCTHOﬁ ACATCIIbHOCTH, Op-
TaHNU30BbBIBATH U KOOpI[I/IHI/IpOBaTB I[CﬁCTBHSI 10 €€
JOCTHUKEHHIO: COCTaBJATh IJIaH JIEUCTBUIM, pac-
IpEACNATh POJU C Yy4ETOM MHEHHMM YYaCTHHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU pabOTHI;

— KOOPJMHHUPOBATH U BBIMOIHATH PaOOTY B YCIOBUAX
peanbHOro, BUPTYaJIbHOTO M KOMOWHHPOBAHHOTO
B3aMMOJEHCTBUS;

— OCYH_IGCTBJISITB IIO3UTUBHOC CTpaTequecxoe II0OBC-

JAucnunimmHapHblie (MpeaMeTHbIe) pe3yabTAThl U 10JIKHbI

0TpPakKaTh:
IIP6 08. cdhopmMupoBaHHOCTP yMEHHH IUJIAHUPOBATh U
BBIIIOJHATD ~ XMMHUYECKUH  DKCIEPUMEHT  (IpEeBpalleHUs

OpPraHMYECKUX BEUIECTB NPU HATPEBAHMH, MOTYUCHHE TUIICHA
U H3Y4EHHME €ro CBOWMCTB, KauyeCTBEHHbIE pEaKIMU Ha
aNbJIETUIbl, KpaxMal, YKCYCHYIO KHUCJIOTY; JAeHaTypauus
OCJIKOB TMpH HarpeBaHUM, I[BETHBIC pEaKIUH  OCJIKOB;
MPOBOAUTHh PEAKIIMK HOHHOTO OOMEHa, OMpeleNsiTh Cpexy
BOJHBIX PAaCTBOPOB, KAYECTBEHHBIC PEAKIUU Ha Cynbdar-,
KapOOHAT- U XJIOPUJ-aHHOHBI, HA KAaTHOH aMMOHHS; pellarh
AKCIEpUMEHTAJIbHBIE 3afaud 1o TeMaMm "Metamnsl" u
"Hemerannel') B COOTBETCTBUM C TPAaBWIAMH TEXHUKH
0e30macHOCTM  Tpu  oOpamleHMH C  BEUIeCTBAMH U
1ab0opaTopHbBIM  000PYAOBAHUEM; MPEACTABIATh PE3YJIbTAThI
XUMHAYECKOTO JKCHepUMEeHTa B (oOpMe 3alucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii u (GopMynaHpoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB.
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JICHUE B PA3JIUYHBIX CHUTYAIUsX, MPOSIBIATH TBOP-
94eCTBO ¥ BOOOpaxkeHHe, ObITh HMHUITUATHBHBIM.

OBJaieHNe YHUBEPCAJTbHBIMHU PeryJIATHBHBIMHU

JEeHCTBUSIMM:

I) IPUHATHE ce0sl U IPYTUX JIIOJei:

— TPUHAMATh MOTUBBI U apTyMEHTBHI JIPYTUX JIIOJAEH
MIPU aHAJIM3€ PE3YJIbTATOB JEATEIbHOCTH;

— TIpU3HABaTh CBOE MPABO W MPABO APYTHX JIIOJCH Ha
OIIINOKH;

— Ppa3BUBaTh CIIOCOOHOCThH MOHUMATh MHUP C IMO3HUIIUN
JPYToro 4eIoBeKa.

OK 07. CopeiicTBOBaTH
COXPAHECHHIO
OKpY>Kalolleu cpeibl,
pecypcocOepeKeHUI0
MPUMEHSATH 3HAHUS 00
W3MEHEHUH KIIMMarTa,
MPUHIIMIIBI
OepexKIIMBOTO
IIPOU3BO/JICTBA,

3 PEeKTUBHO
JNIEUCTBOBATE B
YpE3BbIYANHBIX
CUTYaLUsX.

JIn4HOCTHBIE Pe3yJbTAThI J0JIKHBI OTPAKATH B

YacTu:

IKOJIOTNYeCKOr0 BOCTIMTAHUSA:

— cOPMUPOBAHHOCTh IKOJOTUYECKOU KYIBTYPHI,
MOHMMAaHHUE BIMSHUS COLUATBLHO-IKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHME MPUPOJHON M COLUab-
HOM cpezabl, OCO3HAHUE TJI00AIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

— IUIAHUPOBAHHUE U OCYIIECTBJICHUE JACHCTBUU B OK-
py’Xarolei cpefie Ha OCHOBE 3HAHMS LIeJIEH yCTOM-
YUBOTO Pa3BUTHS YEJIOBEUYECTBA;

— AKTHUBHOE HENpUITHE JEHUCTBUH,
BpEIl OKPYXaIOIIEH cpeae;

— yYMEHHE TPOTHO3HPOBATH HEOIATOMPHSITHBIE KO-
JIOTUYECKHE  TOCIEACTBUSA  MPEANPUHHUMAEMBIX
NEUCTBUM, IPEOTBPALIATh HX;

— paclIIMpEHUE OMbITA JACSITEIBHOCTU YKOJIOTHYECKOMN
HaIpaBJIEHHOCTH.

MeTtanpeameTHble pe3yJabTaThl JOJIAKHBI

OTPaAKATH:

OBJ1aleHHe YHUBEPCAJIbHBIMH YUeOHbIMU

NMO3HABATEJIbHBIMU ACHCTBUAMM:

IMPHUHOCAIINX

JAucuumimHapHbie (MpeAMeTHbIE) Pe3yJbTAThI U J0JKHBI
0TpPakKaTh:

I1P6 01. chopmMupoBaHHOCTH NIPEICTABICHUA: O XUMHUYECKOM
COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KAPTUHBI MUPaA, POJIX
XUMHH B IO3HAHUU SIBJICHUM MPUPO/BI, B POPMUPOBAHUU
MBIIUICHHS U KYIbTYPBI IMYHOCTH, €€ (PYHKIIMOHATBHON
IrPaMOTHOCTH, HEOOXOIUMOM JIJIs1 peleHHs] MPAKTUYECKUX
3a/1a4 ¥ HKOJIOTHYECKA 000OCHOBAHHOTO OTHOIIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIP6 10. chopmupoBaHHOCTH YMEHHI COONIONATH IMpaBUIIA
OKOJIOTUYECKH IIeJIeCOO0pa3HOr0 TOBEIAEHUS B OBITY U
TPYZIOBOM JEATEIbHOCTH B LIEJIAX COXPAHEHUSI CBOETO 310POBBS
U OKpYXalollled MNPUPOJHON Cpelbl; YYUTHIBATh OMACHOCTH
BO3JICUCTBUSI Ha KUBbIE OPTraHU3MbI OINpPEICIICHHBIX BEIIECTB,
MOHMMAasi CMBICJI TIOKa3arens MpeAeiabHOM  JIOMYCTUMOMU
KOHIICHTPALIUU.
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B) pabdoTa ¢ uHpopmanueii:

UCIIONIb30BAaTh  CpelIcTBa  MH(DOPMANMOHHBIX U
KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTUH B  pElICHUU
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX "
OpTaHU3AIMOHHBIX 33/1a4 C COOJII0ICHIEM TPeOOBaHMIA
ODPrOHOMUKH, TEXHUKH OE30MacHOCTH, THUTUEHBI,
pecypcocOepexeHusi, TpaBOBbIX M 3TUYECKUX HOPM,
HOPM HH(OPMAIIMOHHON 0€30MaCHOCTH.

OcBoenue nporpammsel 061eoopazoBaTenbHon qucuuianHel OOY J1.07 Xumus HanpaBiieHO Ha GOpMHUPOBAHUE Yy 00yUYaIOIIUXCS
AJIEMEHTOB CJIECIYIONINX MPOPECCUOHAIBHBIX KOMIETEHIUI

TIK 1.2. ObecrieunBaTh COONIOICHUE CAHUTAPHO- SMUACMHOIOTMYECKUX TIPABHI M1 HOPMATUBOB MEAUIIMHCKOW OpraHU3aIiy, B
TOM YHCJIC aKyIIEPCKO-THHEKOJIOTHYECKOTO MPOMUIIS 10 BUTY AEATEILHOCTH.

[IK 4.2. Oxa3pIBaTh MEAULMHCKYIO TOMOIIb B SKCTPEHHOH (popMe IpU COCTOSHUSX, MPEACTABIAIONUX YIPO3y KH3HHU, B TOM
YHUCJIE BO BPEMsI CAMOIIPOU3BOJIbHBIX HEOCIOKHEHHBIX POJIaX U B MOCIEPOAOBBIN MTEPUOI.
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2. CTPYKTYPA U COAEP/KAHHUE

OBIIEOBPA3OBATEJIbHOM JUCHUILJIMHBI OOY/I. 07 XUMUSI

2.1. O0beM JUCHUILJIMHBI U BUbI Y4eOHO# padoThI

O0bem
Bun yueOHoii padoThI

B yacax
O0bém o0pa3oBaTeIbHON MPOrPAMMBI U CHMILIMHBI 144
B TOM YHCJIE:
OcHoBHoOE coaep:xaHue 86
B T.4.
TEOPETUYECKOE 00yUCHHE 44
MPAKTUYECKUE 3aHATHUS 26
71abopaTOpHBIEC 3aHATUS 8
KOHTPOJIbHBbIE padoThI 8
IIpodeccuoHaANTBHO-OPUEHTHPOBAHHOE COACPKAHME 48
(comepxaHue MPUKJIATHOTO MOTYJIA)
B TOM YHCJIE:
TEOPETUYECKOE 00yUCHHE 14
MPAKTUYECKUE 3aHATHUS 22
71ab0opaTOpHBIE 3aHATUS 12
IIpomexyTouHast arrecTanus (IK3aMeH) 10
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2.2. TemaTu4yecKuii IVIAH U COIEPKAHNE TUCIUTIIHHBI

HaumeHoBaHue Conep:xkanue y4ye0HOro Mmarepuasa (0CHOBHOe M MPO(ecCHOHAILHO OpHeHTHPOBaHHOG)l, O0bém | DopMupyembie
pa3iesIoB M TeM JIa0OpaTOpPHBIE U MPAKTHYECKHE 3aHATHS, IPUKJIAAHONH MOAYJIb YacoB | KOMIIETeHUHH
1 2 3 4
ConepxaHue y4eOHOro Marepuaja 86
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHH 20
Tema 1.1. Conep:xxaHue y4eOHOro Marepuaja 2 OK 01
OcCHOBHBIE XUMHYECKHE | X UMUUECKUIT d7IeMEHT. ATOM. SIpo aToMa, M30TOMBI. DIEKTPOHHAS 000JI0UKA.
TIOHATHUSA Y 3aKOHBI, DHepreTuYeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTAINH, S-, P-, d- 3eMeHTh. OCOOEHHOCTH |
CTPOCHUC aTOMOB pacrpeenieHust SJIEKTPOHOB TI0 OPOUTAJISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB.
XMMHYICCKHUX OnextpoHHas KoOH(puUrypauus aromMmoB. OCHOBHbIE XUMHUYECKUE 3aKOHbI
SIICMCHTOB IIpakTHyeckue 3aHATHSA
IMpakTnyeckas padora Nel. «OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMUHU U PACUETHI IO
YPaBHEHHSIM XUMHUYECKHX PEaKIUil».
OTtHocuTeNnbHBIE aTOMHAs M MOJIEKYJIsipHast Macchl. MounsipHast macca. KonnuecTBo BeliecTsa. 1
MaccoBast 107151 BemiecTBa. 3akoH ABoraapo. MomsipHblil 00beM razoB. OTHOCHTEIbHAS
IJIOTHOCTD ra30B. PacueTsl Mo ypaBHEHUSAM XUMUYECKHUX PEAKIIMI ¢ HCIOIB30BaHUEM MacCOBOM
JI0JIM BENIECTBA, 00beMa (HOpMaJIbHbIE YCIOBUS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Conep:xxaHue y4eOHOro MaTepuaja 2 OK 01
Iepnoauyeckuii 3akoH | [lpakTHyecKkne 3aHATHS OK 02
u Ilepuommaeckas IIpakTuyeckas padora Ne2. «3ydeHne nepuoauyecKux 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3U NK 1.2.
CHCTCMA XUMHUYECKUX | co cTpOCHHEM aTOMOB).
snementos /1. 1. [epuonnueckas cucreMa XuUMHUecKuX dneMenToB .M. MenneneeBa. CBA3b EPHOIMIECKOTO
Menneneesa, UX CBA3L  |3akoma u [leprouyueckoii CMCTEMbI XMMHUYECKUX 3JIEMEHTOB ¢ COBPEMEHHOM Teopuell CTpoeHus
C COBpCMCHHOU aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUECKUX JIEMEHTOB, 00pa3yeMbIX UMH b

TEOPUEU CTPOCHUS
aTOMOB

MPOCTHIX U CIIOXKHBIX BELIECTB MO rpynmnam u neproaam llepuoamyeckoi cucteMbl. 3HaUeHUE
MEPUOINYECKOT0 3aKOHA U CUCTEMBI XMMUUYECKUX 3i1eMeHTOB [[.1. MeHnneneeBa B pa3BUTHUU
HAYKH.

Y cTaHOBIEHUE CBSA3U MEXKIY CTPOCHUEM aTOMOB XMMUYECKUX 3JIEMEHTOB U MEPUOINYECKUM
N3MEHEHHEM CBOMCTB XMMHYECKHX 3JIEMEHTOB H NX COSIMHCHUMN B COOTBETCTBHU C
nosioxkeHueM Ilepuonnueckoi cucreMsl. Penienue npakTuko-OpueHTHPOBAHHBIX




14

TEOPETHUYECKUX 3aJaHU Ha XapaKTepHU3aIUI0O XUMUYECKHUX IeMEHTOB «MeTtamutnaeckue /
HEMETAJUTMYECKUE CBOMCTBA XUMUYECKHUX JIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B IEPUOJUYECKON CUCTEME XUMUYECKHX dT1eMeHTOoB 1. 1.
MenneneeBa

Tema 1.3.

Crpoenue BelecTsa u
pupoaa XUMUYECKOMN
cBsi3u. MHOTOOOpa3ue
BEIIECTB

Conep:xxanue y4e0OHOro MmaTepuaJja

Crtpoenue BemiecTBa. XMMHUUYECKas CBsA3b. BUIbI XUMHUUECKOM CBsI3U (KOBaJICHTHAS
HEMOoJISIpHAast ¥ TOJIsIpHAst, MOHHAs, MEeTaJITNuecKas). MexaHu3Mbl 00pa30BaHMs KOBaJIEHTHON
XUMUYECKOHN CBsI3U (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN ). BomopoaHas cBsi3b. BaeHTHOCTS.
9HeKTpOOTpI/IHaTe.HBHOCTB. Crenenn okucieHnsa. MOHBI: KATHOHBI U aHUOHEI

IlpakTnyeckue 3aHATHS

IIpakTnyeckas padora Ned. «CTpoeHuE BelIeCTBA U MPUPOJA XUMUUYECKOUN CBA3W.
JleMoHCTpanust MOIeTiel KPUCTAJUIMYECKUX PEIIETOK: MOHHOM (XJIOPH HATPHUS), AaTOMHOM
(rpadut 1 anmasz), MOJICKYJIAPHOM (YTJIEKUCIIBINA Ta3, HOM), METAJUTMUYECKOU (HaTpUi, MarHui,
Menb). Perienne mpakTHYeCcKuX 3aJjaHuil Ha COCTAaBIICHUE SIIEKTPOHHO-Tpaduueckux GopmMy
3J1eMEHTOB 1—4 epnoaoB

OK 01

Tema 1.4.
Knaccudukanus,
¥ HOMEHKJIaTypa
HEOPTaHHYECKUX
BEILIECTB

ConepxaHue y4eOHOro Marepuasa

Knaccugukanus Heopranndeckux Bemiects. HoMeHkIaTypa HeOpraHu4ecKux BEILECTB
(oKcuapBl, THAPOKCUIBI, KUCTIOTHI, COJIM). BemecTBa MONEKYASIPHOTO U HEMOJIEKYIISIPHOTO
CTpOEHUs. ArperatHble COCTOSIHUSA BelecTBa. Kpucramimdyeckue 1 aMop(HbIE BEIIECTBA.
3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAJUIMYECKHUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHasi, HOHHAsA, METAININYECcKas). 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOU pPEIIETKH

IIpakTnyeckue 3aHsATHS

IIpakTnueckas padora Ne4. «HomeHKIaTypa HEOPraHMUYECKHUX BEIIECTBY.

Pemienne npakTuyeckux 3aJaHui Mo Kiaccu(UKaluu, HOMEHKIIATYpe U XUMHUYECKUM
dopMynaM HEOpraHMYECKUX BEIIECTB PA3IMYHBIX KJIacCOB (YrapHbIN Ta3, yrJIeKUCIbIi ras,
aMMMaK, ralleHas U3BeCTh, HeralleHas U3BeCTb, MUThEBAs COJAa U APYTUX): HA3BaHUs BEIIECTB
no mexxayHapoanoit (MFOITAK) unu TpuBHaIbHON HOMEHKIIATYpE U COCTaBlICHHE (hOPMYJIbI
XMMHYECKHX BEILECTB, ONpeEIeHNE IPUHAUIEKHOCTH K Kiaccy. [louck nadopmaruu mno
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (opMyiaaM. AHATU3 XUMUYECKOH
nH(}pOpMaInH, OJIy9aeMOU U3 Pa3HbIX HCTOYHUKOB (CPEJCTB MacCOBOM MH(MOpPMAINH, CETh
WurepHer u apyrue)

OK 01
OK 02

Tema 1.5.

Conep:xxanue y4eOHOro MmaTepuaJja

OK 01
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THnBl XUMHYECKUX
peaKuuit

Xumuueckas peakius. Kiaccudukanus v THITBI XUMUYECKUX PEAKIIUi B HEOPTaHUYECKON U
OpPraHMYECKON XUMUU. 3aKOHBI COXPAaHEHMSI MACChI BEILIECTBA, COXPAHEHUS U IPEBPAIECHUS
SHEPTUH NMPU XUMUYECKUX peakuusix. OKUCINTENbHO-BOCCTAHOBUTENbHbIE PEaKIIUU
(ypaBHeHI/ISI OKHUCJICHUA-BOCCTAHOBIICHUA, CTCIICHb OKUCJICHUSA, OKUCIUTCIIb 1 BOCCTaAaHOBHUTCIIb,
MIPOLIECCHI OKUCIIEHUSI U BOCCTAHOBJICHHUSI, BAKHEHIIINE OKUCIUTENN U BOCCTAHOBUTEIH, METO/T
ANEKTPOHHOTO OallaHca, SJCKTPOIN3 PACTBOPOB U PACIUIABOB BEIIECTB, OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIE PEAKIINH B IPUPOJE, TPOU3BOIACTBEHHBIX MPOIIECCaX U
KU3HECACATCIBbHOCTU OpFaHI/ISMOB)

JlabopaTopHble 3aHATHS

JlaGoparopHasi padora Nel. «TUnbl XUMHUUYECKUX PEAKIIUII».

HccnenoBanue TUIOB (10 COCTaBY U KOJMYECTBY UCXOAHBIX U 00pa3ylOIIKUXCs BEIIECTB) U
IIPU3HAKOB XUMHUUECKUX peakuuid. CocTaBlieHNE ypaBHEHUH peaklUii COEIMHEHUS,
pa3ioKeHus, 3aMellleHrs, OOMeHa, B T.4. peaK[uil TOPEHUs, OKUCICHUSA-BOCCTAHOBICHHUS.
CocraBiieHrEe U ypaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOIOM
3JIEKTPOHHOTO OanaHca. PacueTHple 3a/1aun HAa HAXOXKJEHUE OTHOCUTEILHON MOJIEKYIISIPHOM
MAacChl, ONIPEAEIEHNE MACCOBOM 10JIM XMMHUYECKHUX 3JIEMEHTOB B CJI0’KHOM BEILLIECTBE

OK 02

Tema 1.6.

CKOpOCTh XMMHUYECKUX
peakuuii. XuMH4YECKOE
paBHOBecHE

Conepxanue yueOHOro Marepuasa

CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (PAKTOPOB: MPUPO/IbI PEATUPYIOIIUX
BEIIECTB, KOHLIEHTPALUH PEArupPYyIOLIUX BELIECTB, TEMIIEPATYPBI U IIJIOIIAIN PEAKLIUOHHON
noBepxHoCTU. TerioBble 3P(EKTH XUMHUUECKUX PEAKLU: 3K30- U SHAOTEPMHUUECKUE
peaxin. ObpaTumMele peakunu. XuMu4eckoe papHoBecHe. DaKkTopbl, BIUSIOMINE Ha
COCTOSIHUE XMMHUYECKOT0 PaBHOBECHSI (KOHLIEHTPALIUS PeareHTOB WM IIPOJYKTOB PEaKLny,
nasieHue, temneparypa). [puniun Jle llatense

IIpakTnyeckue 3aHATHS

IIpakTuyeckasi padora NeS. «BnusHue paznudHbix (aKTOPOB HA CKOPOCTh XUMHUYECKON
peaKIum».

Pemenne npakTHKO-OpUEHTHUPOBAHHBIX 331aHUN Ha aHATU3 (DAaKTOPOB, BIUSIONINX Ha
M3MEHEHUE CKOPOCTH XUMUYECKON peakuu. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKluu OT
IMPUCYTCTBHS KaTaIU3aTopa Ha MPUMEPE pasziioKeHUs MEPOKCHUIA BOJIOPOIA C TIOMOIIbIO
JAUOKCHUJIa Mapratiia U KaTajla3bl. Pemienue MPAaKTUKO-OPUCHTHPOBAHHBIX 3aHaHHﬁ Ha
npuMmeHnenue npunuumna Jle-lllatenbe 1uist HAX0XKICHUS HANPaBICHUS CMELICHHS pAaBHOBECHS
XUMHUYECKON peakluy U aHaIu3 (aKTOPOB, BIMUAIONINX Ha CMEIIEHUE XUMHYECKOTO
paBHOBECHS

OK 01
OK 02
IIK 1.2.
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JlabopaTopHble 3aHATHS

JlabopaTopnasi pabora Ne2. «/3yueHue 3aBUCMMOCTH CKOPOCTH XUMUYECKOW PEAKIIUU OT
KOHIIEHTPALMU pEarupyroliyux BELIECTB U TEMIIEPATYPbI».

«OnpenenenHue 3aBUCUMOCTH CKOPOCTH pPeaKLMK OT TeMueparypbi». MccienoBanue
3aBUCUMOCTH CKOPOCTH PEaKLIMU OT TeMIepaTypsl. Pacuer sHeprum akTUBallMK PeaKLuU

Tema 1.7.

PactBopsI, TEOpUs
BIIEKTPOJIUTHYECKON
JIUCCOIUAIIAA U MOHHBIN
oOMeH

Conep:xxanue y4e0OHOro MmaTepuaJja

PactBopsl. Buasl pacTBOPOB 10 COEPKAHUIO PACTBOPEHHOIO BellecTBa. PacTBOpUMOCTS.
ITonsTe o nucnepcHbIX cuctemMax. MICTMHHBIE M KOJUIOUIHBIE PACTBOPLL. MaccoBas 1o
BellecTBa B pactBope. [lonsTie o Bogopoanom nokazatene (pH) pactBopa.
OnexrponuTHyeckas qucconuanus. CHIbHbIE U ¢1a0ble JIEKTPOJINTHI, HEANEKTPOIHUTHI.
Peakiiun noHHoro oomMeHa

OK 01
OK 02
OK 04
OK 07
IIK 1.2.
IIK 4.2.

KonTpoasnas padora 1

CrtpoeHue BelecTBa M XuMHUYecKHe peakuuu (mo pasaenay 1)

Pasznen 2. Heopranuueckasi Xumusi

18

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Copep:xxanue y4e0HOro MmaTepuaja

10

Mertaiuel. [Tonoxxenne meraninoB B [lepronnueckoi cucteMe XuMUYECKUX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. O0mme Gpuznyeckue
CBOMCTBA METAITIOB. CIIaBbl METAJIOB. DJIEKTPOXUMUYECKUI PSJT HAIPSHKEHUH METAIIIOB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAINIOB (HATPHl, Kaluii, KalbIMil, MarHUM, aTIOMUHUM,
IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX coeTuHEeHH. O01IMe CroCOObI MOTyYeHUs] METAIITIOB.
[TpuMeHeHne METaIITIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxenne Hemeramios B [leproaudeckoil cucTemMe XMMUYECKUX 3JIEMEHTOB
JI.11. MenneneeBa u 0COOGHHOCTH CTpOEHUST aTOMOB. DU3HUECKHE CBOMCTBA HEMETAILIIOB.
AnoTponus HEMETAIUIOB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa). XuMHYECKHE
CBOWCTBA Y MPUMEHECHHE BAKHEUIIINX HEMETAJIIOB (TAJIOT€HOB, Cephl, a30Ta, Gpocdopa,
yriaepoaa v KpeMHUs) U UX COeAMHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KUCIOT,
BOJIOPOAHBIX coeMHEeHM). [I[puMeHeHne BaXKHEUIIINX HEMETAJNIOB U UX COCIMHEHUM

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, THIPOKCHIOB,
KHCJIOT, cojiel u Ap.). ['eHeTnyeckas cBsi3b HEOPraHMYECKUX BEIIECTB, MPUHAJIEKAIINX K
Pa3IMYHBIM KjaccaM. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOJIOPOIHBIX
CO€JIMHEHMH, BBICIIUX OKCUIOB U TUJIPOKCHUIOB

IIpakTnyeckue 3aHATHS

OK 01
OK 02
OK 04
IIK 1.2.
IIK 4.2.




17

IIpakTnyeckas padora Ne6. «DU3NKO-XMMUYECKUE CBOMCTBA HEOPIraHUYECKUX BEILIECTBY.
CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLIUI C y4aCTUEM IPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAIJIOB U HEMETAJJIOB; OKCH/IOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPTAaHUYECKUX KHCIIOT, OCHOBAaHUM U aM(OTEPHBIX THAPOKCHUIIOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérsl Macchl BeniecTBa Win 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE UIIH
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, PaCUEThl MacChl (00bEMA, KOJIMUECTBA
BELIECTBA) IPOJYKTOB PEAKLIUH, €CIIU OJHO U3 BELECTB UMEET IpUMeECH. Perienne npakTuko-
OpPUEHTUPOBAHHBIX 33JaHUI HA CBOMCTBA, COCTaB, MOJyuYeHUE U 0€30IaCHOE UCTIOIb30BaHUE
BKHEHUIIMX HEOPTraHWYECKHUX BEIIECTB B OBITY U MPO(ECCHOHATBHOMN NeSITEIbHOCTH YeJIOBEKa

JlabopaTropHble 3aHATHSA

JlabopaTopHas padora Ne3. «CBoiicTBa METAIJIOB U HEMETAJIIOBY.

UccnenoBanmne GU3NYECKUX M XUMUUECKUX CBOWCTB METAJIJIOB M HEMETAILIOB. Perienne
BKCHepI/IMeHTa.HBHBIX 3a1a4 I10 CBOﬁCTBaM XUMHUUYCCKHUM CBOﬁCTBaM MCTaAJJIOB U HEMCTAJIIIOB,
10 PaCIO3HABAHUIO ¥ MOJYYEHUIO COCTMHEHU METAJIIOB M HEMETAJIJIOB

Tema 2.2. Coaepixkanue yueOHOro MaTepuajia OK 01
Unentuduxanms IpakTHyeckue 3aHATHSA OK 02
HCOPraHH9CCKUX [MpakTuueckas padora Ne7. «KauecTBeHHbIE XUMUYECKUE PEAKLINH, XapAKTEPHBIE TS OK 04
BCHICCTB o0OHapyKEHHSI HEOPTraHUIECKHUX BEIICCTB (KATHOHOB U aHHOHOB).

CocraBieHue ypaBHEHUH peakiuii oOHapyxeHust KaTHoHOB I-VI rpymnm u aHHOHOB, B T.4. B

MOJIEKYJIIpHOM ¥ MOHHOU (hopmax. Peakniun oOHapyXKeHHUSI HEOPTaHWYECKUX BEIECTB B

peaTbHBIX 00BEKTAX OKPYIKAIOIIEH Cpeibl
Tema 2.3. Conep:kanue y4eOHOIro MaTepuasa OK 01
[IpouzBoacTBo OO01ue npeacTaBIeHUs O MPOMBIIIEHHBIX CIIOCO0aX MOTYYSHHs] XUMUYECKUX BEUIECTB (Ha OK 07
HEOPraHMYECKUX pUMepe MPOM3BOJICTBA aMMHUAKa, CEPHOM KUCIOThI). UepHast U IIBETHASI METAJLUTyPIHSL.

BEILECTB. 3HAUCHHE
Y IPUMEHEHHUE B OBITY
U Ha MPOU3BOJICTBE

[TpakTryeckoe MPUMEHEHHUE ICKTPOIN3A ISl MOTyYSHHSI HISTOYHBIX, IIET0YHO3EMENbHBIX
MeTasIoB 1 amoMuHus. CTEKIIO ¥ CHIIMKATHAS IPOMBIIIEHHOCTb. [Ipobiema oTx010B 1
0OOYHBIX MMPOJYKTOB

I[IpakTuyeckue 3aHATHS

IpakTnyeckas padora Ne8. «Heopranndeckast XuMus B COBPEMEHHOM MHUPE.

Pemrenne npakTuKo-OpUEHTUPOBAHHBIX 33JaHUN O POJIM HEOPTAHUYECKOW XUMUHU B Pa3BUTUU
MEIULUHBI, CO3JaHUN HOBBIX MAaTE€pPHUajIOB (B CTPOUTEILCTBE U AP. OTPACIIAX
ITPOMBIIIJIEHHOCTH ), HOBBIX MICTOYHUKOB 3HEPIUH (aJIbTEPHATUBHBIE HCTOYHUKHU SHEPTHUHN) B
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perieHruu mTPo0IeM IKOJIOTHIECKOM, SHEPTETHUECKOM U MUIIEBON 0€30MaCHOCTH

KonTtpoabHnas padora 2

CBolicTBa HEOPraHMYEeCKUX BellecTB (10 pa3aesy 2)

Pa3nen 3. Teopernueckue 0CHOBBI OPraHU4YeCKOH XUMHUH

Tema 3.1.
Knaccudukanus,
CTpOCHHE

¥ HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

ConepxaHue y4eOHOro Marepuasa

IIpenMeT OpraHUYeCKO XUMHUU: €€ BOSHUKHOBCHHE, PA3BUTUE U 3HAYECHUE B ITOJTYYCHUH HOBBIX
BELIECTB U MaTepuaioB. Teopus cTpoeHus: oprannueckux coeaunennii A.M. bytieposa, eé
OCHOBHBIE 110J10’keHUs. CTpYKTypHBIE (POPMYIIBI OpraHMYeCcKuX BemecTs. ['oMosorus,
n3oMepus. XUMHUUYECKas CBA3b B OPraHUYECKUX COCIMHEHUAX: KPATHBIE CBSI3H, G- U T-CBS3U.
IIpencraBnenue o knaccuuKaluy opraHMuecKux BemecTB. HomeHkiaTypa opraHndeckux
COEMHEHMI (CUCTEMAaTHUYECKasl) U TPUBUAIbHBIC HA3BAHUS BAKHENIINX MPEACTaBUTENECH
KJIACCOB OPraHU4YECKNX BEUIECTB

IIpakTnyeckue 3aHATHS

IIpakTnueckas padora Ne9. «HomeHknarypa opraHM4eCKUX BELIECTBY.

O3zHakoMJieHHe ¢ 00pa3laMi OpraHWYeCKUX BEIECTB U MaTeprajlaMy Ha UX OCHOBE,
MO/JICIIMPOBAHUE MOJICKYJI OPTaHUYECKUX BEIIECTB, HAOIIOIEHUE U ONTMCaHHE
JIEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILIEHUIO0 OPraHUYECKUX BEIIECTB MPU HArPEBAHUU
(mnaBnenue, oOyrnuBanue u ropeHue). CocTaBIeHHE MOHBIX U COKPAIICHHBIX CTPYKTYPHBIX
(dbopMyI1 OpraHMYECKHUX BEIIECTB OT/IEIbHBIX KJIACCOB, UCIOJIb3Ys UX HA3BAHUS 110
CUCTEeMaTUYECKOW U TPUBHAILHON HOMEHKIIATYpe (3THIICH, alleTUJICH, MIIUIEPHH, (DEHOJI,
dhopmanibieTu ], YKCyCHasi KUCJI0Ta, TIIMIKH). PacueTsl npocTeiinieit popMyIipl opraHudecKon
MOJIEKYJIbI, HICXOJIsl U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Pasznen 4. Yriesoaopoanbt

14

Tema 4.1.
YrneBonopoasl U X
HPUPOIHBIE HCTOYHUKH

Conep:xxanue y4e0OHOro MmaTepuaJja

10

[IpenenbHbie yraeBoAOPOAbI (AJIKAHbI): COCTAB U CTPOCHHUE, TOMOJIOTHUECKUH psia. MeTaH u
3TaH: COCTaB, CTPOCHUE, PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakluy 3aMEIeHHS U
TOpEeHHs ), HAXOXKJIEHUE B IPUPO/JIE, NOJYUCHHUE U IPUMEHEHHE

HenpenenbHbie yraeBogOPOIb! (aTKEHBI, a7TKAAUCHBI, ATKUHBI).

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psl. DTUIICH U MPOMHIICH: COCTaB, CTPOCHHE,
¢bu3nvecKre 1 XUMHYECKUE CBOMCTBA (PEaKIy THIPUPOBAHUS, TAJIOTEHUPOBAHNS,
ruaparanun, OKUCJICHUA U HOJ'II/IMepI/IBaI_[I/II/I) MOJIY4YCHHUC U IPUMCHCHHUC.

Ankanuensl: OyragueH-1,3 u MmetunoyragueH-1,3, XuMHIeCKoe CTPOCHHUE, CBOMCTBA (peaKITus

OK 01
OK 02
OK 04
IIK 1.2.
IIK 4.2.
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MOJIMMEPH3AIINH ), TMPUMEHEHHE (JIJI1 CHHTE3a MPUPOTHOTO U CHHTETUYECKOTO KaydyKa 1
PE3UHBI).

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYCCKUN Pl AIICTHIICH: COCTaB,
XHUMHYECKOE CTpOeHHe, (PU3NUECKHE U XUMHUECKUE CBOMCTBA (peaKIuy THIPHUPOBAHNS,
raJIOTeHUPOBAHMS, TUIpATAI[UU TOPEHUS ), IOTyYCHHUE U TPUMEHEHHUE (MCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJIs1 CBAPKU M PE3KH METAJJIOB)

ApomaTudeckue yriaeBoaopo bl (apensl). benzon u Tomyon: cocras, ctpoeHue, GU3NIECKue U

XMMHUYECKHE CBOICTBA (peaKMy TaJOreHUPOBAaHUS U HUTPOBAHMUS ), IIOJyYEHUE U IPUMEHEHHUE.

Tokcu4HOCTH apeHoB (BIusiHUE O€H30J1a Ha OpraHu3M uejoBeka). ['eHeTndeckas CBsI3b MEXIY
YTIEBOIOPOAAMH, TPUHAJICIKAITIME K Pa3IMYHBIM KJIaCCaM.

[IpupoHbIE HICTOYHUKH YTIIEBOIOPOI0B. [IprpoaHbIii ra3 u nonyTHble HedTsHBIC Ta3bl. HedTh
u e€ mpoucxoxaenue. Crioco0sl mepepadboTKu HeTH: IeperoHKa, KpeKUHT (TEPMUYECKHM,
KaTAIUTUYECKHH ), muposn3. [IpoaykTel nepepaboTku HePTH, MX TPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH YToJIb M IPOIYKTHI €r0 NepepaboTKu

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YTJIEBOJAOPOIOB

Conep:kanue y4eOHOIro MaTepuasa

JlabopaTopHble 3aHATHS

JlaGoparopHasi padora Ne4. «CBoiicTBa yrieBOJOPOIOBY.

TpuBuanbHas 1 MEeXIyHApOIHAs HOMEHKJIATYpa, XUMHUYECKUE CBOMCTBA, CIIOCOOBI OTYYECHUS
yraeBoaopoaoB. MoenrpoBaHue MOJIEKYJ M XUMUYECKUX MTPEBPALIEHUI YTIiIeBOAOPOI0B (Ha
NpuMEpe 3TaHa, 3TUJICHA, allCTUIICHA U I[p) U TaJIOrCHONIPOU3BOJHBIX. KauecTBeHnunie pCaknuun
YTJIEBOJIOPOIOB PA3JIMYHBIX KJIacCOB (0OecIiBeYMBaHNE OPOMHON MU HOTHOM BOJBI, PacTBOpa
MepMaHraHaTa Kallvs, B3aUMOJCHCTBHE alleTUIICHA C aMMHAYHBIM PACTBOPOM OKCHJa cepedpa
(1)), kauecTBeHHOE OOHAPYKEHHE YIJIEPO/Ia U BOJOPOIa B OPTaHUICCKUX BEIIECTBAX.
[Tony4yenue 3TusIeHa U3 3TaHOJA B 1a0OPATOPUU U U3YUYEHHUE €T0 (PU3NYECKUX U XUMUYECKHX
cBoricTB. CocTaBiieHUE peaKkyii MPUCOCIMHEHUS U OKUCIIEHUS HAa TpUMepe dTuieHa. Pemenue
pacyUeTHBIX 33724 C UCTOJIb30BAHUEM TNIOTHOCTH ra30B IO BOJAOPOY U BO3AYXY

OK 02
OK 04

KonrtpoabHnas padora 3

Teopus cTpoeHHs OPraHUYECKHX COeIMHEHNI. YTIeB0oA0POoabI (10 pa3aenam 3 u 4)

Pasnen 5. Kuciopoaocoaep:kamme opranHnyecKue coeInHeHust

18

Tema 5.1.
Cnuptel. Genon

Conep:kanue y4eOHOro MaTepuasa

[IpenenbHBIC OTHOATOMHBIC CIIUPTHI (METAHOJ M 3TAHOJ): CTpOeHUE, (U3NIECKUE U
XUMHUYECKHUE CBOMCTBA (PEaKIMK C AKTUBHBIMU METaJUIAMH, TaJlOT€HOBOI0OPOIaMU, TOPEHUE),
npuMeHeHrne. BoopoHbIe CBSI3M MEXKTy MOJIEKYJIaMU CTIUPTOB. DU3HOIOTHYECKOE IeHCTBUE
METaHOJIa M ATAHOJIAa Ha OPTraHU3M YEIIOBEKa.

OK 01
OK 07
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MHoroaroMHble COIUPTHI (3TUJICHIVIMKOIb U TIIMIEPUH): CTPOEHUE, PU3NYECKIE U XUMHUYECKHE
CBOMCTBa (B3aUMOJICHCTBHE CO MIETOYHBIMH METAJIIAMHU, KAaUeCTBEHHAs! peaKlus Ha
MHOT0aTOMHBIE CIUPTHI). PU3HONIOrHUECKOe IeHCTBUE HAa OpraHu3M yesoBeka. [Ipumenenue
IVINLEPUHA U ATUJICHTJIUKOJISL.

®enoin. CtpoeHne MOJICKYJIbI, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (peHOoIa. TOKCHYHOCTh
¢denona, ero puznonornyeckoe eicTBUE Ha OpraHu3M 4enoBeka. [lpumenenue gpenona

Tema 5.2.
AJBLIETUIBL.

KapOoHOBBIE KHUCITOTHI.

CrnoxHuble 3¢upbl

Conep:kanue y4eOHOro MaTepuasa

Anpaeruanl U KeTOHBI ((popManibaerul, aeTaibAeTuI, alleToH): CTpoeHue, (PU3NUeCKHue U
XMMHYECKHE CBOICTBA (peaKuu OKHCIIEHUS M BOCCTAHOBJICHHU S, KaUECTBEHHbBIE PEAKIINHN),
II0JIyYE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeiebHbIE KAPOOHOBBIE KUCIOTHI (MypaBbHHASI U YKCYCHAs KMCIIOTHI):
cTpoeHue, (pU3nYecKre 1 XUMHUUECKUE CBOMCTBA (00IIMe CBOMCTBA KUCIIOT, PEaKIIHs
sTepudukanyn), noaydeHue u npumeHenne. CreapuHoBas U OJIEMHOBAsI KUCIOTHI KaK
MIPEICTABUTENH BBICIIUX KapOOHOBBIX KUCIOT. MblJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CroxHble 3(UpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maposnn3 cinoxxHbix 3¢gpupos. XKupsl.
IM'maponus xupos. [Ipumenenue xupoB. brosiorudyeckast pojb KUpPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrineBoanl

Coaep:xaHue y4eOHOIro MaTepuaJia

VYrieBobl: cocTaB, KitacCupUKaIUs yriaeBoA0B (MOHO-, TU- M MoJucaxapu/bl). [ mroko3a —
MPOCTEHIIINIT MOHOCAXapHU: OCOOCHHOCTH CTPOCHUS MOJIEKYIIbI, PU3NIECKUE K XUMUIECKIE
CBOICTBA TUIIOKO3bI (B3auMoielicTBre ¢ ruapokcuaom menu (II), okuciaeHne aMMuagyHbIM
pactBopoM okcuza cepedpa (1), BocctaHOBIEHUE, OPOKEHUE TITFOKO3bI), HAX0XKICHUE B
MpUpPO/JIe, TPUMEHEHHUE TIIOKO3bI, OMOJIOTHYECKast POJIb B KU3HEACITCIIBHOCTH OpraHu3Ma
yenoseka. orocunres. @pykTo3a Kak H30Mep TITIOKO3BI.

Jucaxapupl: caxapo3a, MajibTo3a. BoccTaHaBIMBAOIIME W HEBOCCTAHABIMBAIOIINE
nucaxapubl. 'maponus qucaxapuioB. Haxoxxaenue B mpupo/ie ¥ NpUMEHEHHE.
[Tonucaxapuasl: Kpaxmall, TIIMKOTEH U 1eJuTi0103a. CTpoeHHEe MaKpOMOJIEKYJI Kpaxmaia,
[JIMKOTEHA U LEJUTI0NI03bl. DU3nuecKre CBOMCTBA Kpaxmasa U UEJUTI0I03bl. XUMUYECKUE
CBOMCTBA KpaxMaJia: THAPOJIN3, KAYECTBEHHAS PEaKIUsl C MOJ0M. XMMUYECKUE CBOMCTBA
[[EJUTIONIO3BI: THAPOIIN3, ToydeHue 3(pupoB merutrono3bl. [ToHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK)

OK 01
OK 02
OK 04

Tema 5.4.
Dusuko-xuMUYeCKue

Conep:xanue yueOHOro MaTepuasa

IIpakTHYecKHe 3aHATHSA

OK 01
OK 02
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CBOMCTBaA
KHCJIOPOJI0COIEPKAIINX
OPTraHUYECKUX
COCIMHEHU I

IMpakTnyeckas padora Nel(. «HomeHkiaTypa KMCIOPOIOCOAEPKAIIUX OPTAHUYECKUX
COCIIMHECHUI.

TpuBHnanbHas U MEXIyHapoIHAsi HOMEHKIIaTypa, XUMUYECKUE CBOWCTBA, CIIOCOOBI MOTyUYESHHS
CIUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3PHUPOB, AJIbJETUAOB U KeTOHOB. CocTaBieHue
CXEM peakIuil (B TOM YUCIIE MO NMPEAJIOKEHHBIM LIETIOUKaM MpPEeBpalleHu ), XapaKTepU3yIOIINX
XMMHUYECKHE CBOICTBA KUCIOPOAOCOAEPKALTUX OPraHMUYECKUX COETUHEHUN

IIpakTuyeckasi padora Nell. «Xumudeckue u GU3NIECKHAE CBOMCTBA KUCIOPOI0COICPIKAIINX
OPTaHUYECKUX COSAMHCHUS.

[IpoBenenue, HaOMIOACHNE U ONKMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CITUPTOB,
KaueCTBEHHBIEC PEAKIIMHU OJJHOATOMHBIX CHUPTOB (OKHCIeHUE yTaHoia okcuom meau (1D)),
MHOT'OaTOMHBIX CIIUPTOB (B3aUMOIeHCTBHE IHIeprHa ¢ ruapokcuaom menu (1)), anmpaeruaon
(oxucnenne aMMuadHbIM pactBopoM okcua cepedpa(l) u ruapoxcunom meau (II),
B3aUMOJICHCTBHE KpaxMaya ¢ HOJI0M), U3yUeHHUE CBOMCTB PACTBOPA YKCYCHON KHCIIOTHI.
[TpakTHveckoe NpUMEHEHUE YTHIICHTIUKOIIS, TIulepuHa, ¢peHona. [[pumenenue
dbopManbaeruaa, aleTanbIeruaa, yKCyCHol KUCIoThl. Pelenne skcnepuMeHTalbHbIX 3a/1a4 110
W3YYCHHUIO (PU3UKO-XUMUYECKUX CBOMCTB KHUCIOPOJOCOACPKANIUX OPraHUIECKIX COCTMHEHUN

OK 04

Pa3znen 6. A3oTocoaep:xanme OpraHudecKue coeInHeHus

=)

Tema 6.1.
AMMWHEL.
AMMHOKHCIIOTEHI.
benku

Conep:kanue y4eOHOIro MaTepuasa

AMWHBI: METHJIAMUH — IPOCTEUILINN MPEACTAaBUTENb AMUHOB: COCTaB, XUMHUECKOE CTPOCHHE,
(dbU3UYECKre U XUMUYECKUE CBOMCTBA, HAXOXKIECHUE B TIPUPO/IE.

AMUHOKHCTIOTHI KaK aM(pOTEepHBIC OpraHrYecKue coequHeHus. Du3ndeckne 1 XUMHIECKUE
CBOICTBa aMUHOKHCJIOT (Ha MpUMepe TIIMIHHA). bronornueckoe 3HaueHne aMMHOKHUCIIOT.
IlenTtuam!.

benku xak mpupoaabie mosmmMepshl. [lepBudnasi, BTOpuYHasi U TPETHYHAS CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: TUAPOIIN3, ICHATYPAIIHS, KAUECTBCHHBIC PEAKIINH Ha OCIIKH

IIpakTnyeckue 3aHsATHS

IIpakTnueckas padora Nel2. «CBoiicTBa a30TOCOAEPKAIIMX OPIrAHUUECKUX COSAUHEHUI.
dusnueckue U XMMUYECKHE CBOMCTBA aMUHOB (PEakLUU C KUCIOTaMU U TOPEHMS) U
aMHMHOKUCIIOT (Ha puMepe riauiuaa). Habmoaenue u onrcanue 1eMOHCTPAIIMOHHBIX OIBITOB:
JieHaTypauus OeJIKOB IPU HarpeBaHUM, IIBETHBIE PEAKIIMH OEIIKOB

OK 01
OK 02
OK 04

Pa3nen 7. BEICOKOMOJIEKY /IS PHbIE COCAUHEHNUSA

N

Tema 7.1.
ITnactMmaccsl.

Conep:kanue y4eOHOro MaTepuasa

£ ™S

IIpakTnyeckue 3aHsATHS

OK 01
OK 02
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Kayuyku. Bonokna

IIpakTuyeckasi padora Nel3. «CunHTe3, aHaTU3 U KJIACCU(PUKAIIHS BEICOKOMOJIEKYISIPHBIX
COEAUHEHUIN»

OcCHOBHbIE OHATHSA XUMHH BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENIEHb ITOJIMMEPU3aLIUU, CPEAHSS MOJIEKysipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOJIMMEPH3aIUs U MOJIUKOHICHCAIIHSL.
O3nakomiieHHEe ¢ 00pa3lamMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC, Kay4yKOB:
IJ1aCTMACChI (MOJUATUIIEH, TOJIUIPOIHIIEH, MTOIUBUHIIXJIOPH, IIOJUCTUPOI); HATYPAJIbHBIA U
CHHTETHYECKUE KaydyKku (OyTaareHOBBIN, XJTOPOIPEHOBBIM U U30NPEHOBBIN); BOJIOKHA
(HaTypanbHBIE (XJIOMOK, IIEPCTh, MENK), HCKYCCTBEHHBIE (alI€TaTHOE BOJIOKHO, BICK032),
CUHTETUYECKUE (KAPOH U JIABCaH)

IpakTuyeckas padora Nel4. «['eHeTnueckas CBA3b MEXIY KJIaCCaMU OPraHUYECKUX
COCIIMHECHUIN.

Pemrenne nenovek nmpeBpalieHnil Ha TeHETUYECKYIO CBSI3b MEXKy KJIaCCaMU OPraHUYECKHUX
COCIMHEHMH C COCTABICHUEM Ha3BaHUN OPraHUYECKUX COCIMHEHUM 110 TPUBUAIBLHON WIH
MEKIYHAPOJHOM CHUCTEMaTHYECKON HOMEHKIaType. Perenue pacyeTHbIX 3a/1a4 1Mo
YPaBHEHMSIM peakluii C y4aCTHUEM OPTraHMUYECKUX BEIIECTB

OK 04
IIK 1.2.
IIK 4.2.

KonTposabHnas padora 4

CTpyKTypa M CBOHCTBA OPraHMYeCKHUX BelecTn (1Mo pasaenam S5-7)

IIpodeccuoHaIBLHO OpH

CHTHPOBAHHOE COo/iep:KaHue (CofAepKaHue NPUKJIATHOT0 MOAYJIA)

48

Pasznen 8. Xumusi B ObITY M IPOU3BOJACTBEHHOM €ITEJIbHOCTH YeJI0BeKa

12

Tema 8.1.
Oprannyeckue BeUIecTBa
B )KU3HEESITEIbHOCTH
YeJI0BEeKa.
[IpousBoACTBO U
PUMEHEHUE
OpPraHMYECKUX BEIIECTB
B [IPOMBILIJIEHHOCTH

Conep:kanue y4eOHOro MaTepuasia

[IpaBuma 5K0JIOTUYECKH 11€1eCO00pPa3HOr0 NOBECHUS B OBITY M TPYAOBOM JESITEIHHOCTH B
LEJISIX COXPAHEHUS CBOETO 37J0POBBS M OKPYXKAIOLIEH MPUPOTHON Cpelibl, ONAaCHOCTh
BO3/ICUCTBUS HA )KUBBIC OPraHU3MbI OPraHMUECKUX BEIIECTB OTACIbHBIX KIIACCOB
(yrieBogopo/ibl, COUPTHI, (PEHOIBI, XJTOPOPraHUYECKUE IPOU3BOAHBIE, ANTBIETUIBI U JIP.),
1oKa3aresb MPeebHO JOMYCTUMON KOHIIEHTPAIIMH U €r0 UCIIOJIb30BaHHUE.
buooprannueckue coequnenus. [Ipumenenne u 6uoaorudeckasi poib yrieBooB. OKucieHue
YTJIEBOAOB — UCTOYHUK SHEPTUHU KHUBBIX OpraHu3MoB. O0IacTH NPUMEHEHHUS aMUHOKHUCIIOT.
[TpeBparienus O0enkoB nuiy B opranusme. buonornueckue pynkunu 6enkos. buonornueckue
¢yHKIMY XUpOB. Pojb opranndeckoit XuMUK B peIeHUH IpoOIeM MUIEeBOi 6e301MacHOCTH.
HyxnenHoBbie KHCIOTHI: cocTaB U cTpoeHue. CTpoeHne Hyki1eoTH10B. CocTaB HyKJIEHMHOBBIX
kucnot (JJHK, PHK). Ponb HyKJI€MHOBBIX KHCIIOT B )KU3HECATEIILHOCTH OPTaHU3MOB

IIpakTHYecKkHne 3aHATHA

IIpakTnueckas padora NelS. «IIpon3BoACTBO M NPUMEHEHUE OPTAHUYECKUX BELLIECTB B

OK 01
OK 02
OK 04
OK 07
IIK 1.2.
IIK 4.2.
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ITPOMBIIITICHHOCTH.

[Tpou3BoacTBO MeTaHoIa, iepepaboTka HepTH. [lonUAITHIIEH KaK KPYITHOTOHHAXHBIN MPOIYKT
XUMHMYECKOro npousoacTsa. [Ipumenenue stunena. IIpon3BoaCcTBO M IPUMEHEHUE KaydyKa U
pe3nHbl. CHHTETUYECKUE U UCKYCCTBEHHBIE BOJIOKHA, X CTPOEHUE, cBOMCTBA. [IpakTnueckoe
UCIOJIb30BaHUE BOJIOKOH. CUHTETHUYECKHE IUIEHKU: U30JIALUS IS IPOBOIOB, MEMOpPaHbI JUIsl
OIIPECHEHUS BObI, 3AIIUTHBIC IJICHKH 1 aBTOMOOMIIEH, IJIACThIPH, XUPYPTUUECKHE MOBSI3KU.
HoBple TEXHONOIMH JalbHEUIIETO COBEPILICHCTBOBAHNUS OJUMEPHBIX MAaTEPHAIIOB

Tema 8.2.

Xumudaeckue
TEXHOJIOTHH

B IIOBCEIHEBHOMI

U poeccuoHaNbHOM
eITEILHOCTH YeJIoBeKa

Conep:kanue y4eOHOIro MaTepuasa

Posb xumun B 00ecrieueHuN 3KOJIOTUIECKON, JHEPTETUYECKON U MUIIIEBON OE30MacHOCTH,
Pa3BUTUU MEIUIMHBI, CO3IaHUHA HOBBIX MaTEpUAJIOB (B 3aBHCIMOCTH OT BH/IA
po¢eCCUOHATBHON JIEATETLHOCTH ), HOBBIX HCTOYHUKOB SHEPTHUH (JTbTEPHATUBHBIC HCTOUYHUKH
sHeprun). [loHsATHE 0 HAYYHBIX METOAX MO3HAHMS BEIIECTB U XUMHUYECKUX PEaKIIUH.
[IpeacraBnerus: 06 0OMMX HAYYHBIX MPUHIIMIIAX TPOMBIIUICHHOTO MOTYUYEeHUS BAXKHEHIITHX
BelIeCcTB (Ha MpUMepax MPOU3BOJICTBA AMMHAKA, CEPHOM KHCIIOTHI, METAHOIIA).

UYenoBek B MUpE BEIIECTB, MATEPUAIOB U XMMHUYECKUX PEAKLIMI: XUMUSI K 3JJ0POBbE YEJIOBEKA:
mpaBmIa 0€30MaCHOTO UCTIOIH30BAHUS JICKAPCTBEHHBIX MPENapaToB, OBITOBON XUMUHU B
MOBCEJHEBHOM JKM3HU. BbITOBasi XUMHYECKasi TPAMOTHOCTh

IIpakTHYeckue 3aHATHSA

IIpakTnueckas padora Nel6. Nel7. «IIpumeHeHHEe XMMHUYECKHUX BELIECTB U TEXHOJIOTHH €
ydaeToM Oynyrieit mpodeccHoHaIbHON ACSTEIHHOCTHY.

Pemienue keiic-3a7a4 o TeMam: MUIIEBBIE MPOTYKTHI, OCHOBBI PALIMOHATIBHOTO ITUTAHUS,
Ba)KHEHIINE CTPOUTENIbHbIE U KOHCTPYKLIMOHHBIE MaTepUaIbl, CETbCKOX03SIIICTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KEPAMHKa, MaTEPHAIIbI ISl SJICKTPOHUKH, HAHOMATEPHUAIIBI,
TEKCTUJIbHBIE BOJIOKHA, ICTOYHUKHU YHEPIUU, OPTaHUUYECKHE U MUHEpaIbHbIE YI00pEeHHUS,
JIEKapCTBEHHBIE M KOCMETUYECKHUE TIPETapaThl, ObITOBASI XHUMUSI, MATEPHAIBI U3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3ammra: [IpeacraBieHne pe3ynbTaToB pelleHus Keifc-3a1au B (hopMe MUHU-TOKIaa
(momyckaeTcs UCTOIb30BaHNe rpadMIECKUX U MTPE3EHTAIIMOHHBIX MaTEPUAJIOB)

OK 01
OK 02
OK 04
OK 07
IIK 1.2.
IIK 4.2.

Pa3nen 9. UccnenoBanue 1 XUMHYECKHI aHAJM3 00beKTOB OMochepbl
Pasznen 9.1. UccaenoBanue u XuMHUYeCKUil aHAJIN3 00beKTOB OHoC(hepbl

36

Tema 9.1.1.
OcCHOBBI JTaOOpaTOPHOM

Conep:kanue y4eOHOIro MaTepuasa

JlaGopaTopHble 3aHATUSA

OK 01
IIK 1.2.
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NPaKTUKA B
npodecCHOHATBHBIX
nabopaTopusax

JlabopaTopHas padora NeS5. «OcHOBBI Ta0OPAaTOPHOM MPAKTHKN».

JlaboparopHas mocyza u XuMHU4ecKre peakTuBbl. OCHOBHBIC JTA0OPATOPHBIC OTIEPAIUH.
Jlabopatopnoe obopynoBanue. TexHrKa 0€301IaCHOCTH U TIPaBUiIa padOTHI (TTOBEICHMS) B
nabopaTtopuu

IIpakTHYeckue 3aHATHSA

IMpakTuyeckas padora Nel8. Ne19. Ne2(.

«KCTIepUMEHTANIbHAS XUMHUSI: pacueThl, aHAJIN3 JJAHHBIX U MPEICTaBICHUE PE3YIbTATOBY.
BrinonHeHne TUITOBBIX PAcYETOB MO TEMATUKE SKCIIEPUMEHTA (BBIXOJI MPOAYKTA PEaKIuy,
Macca HaBeckH, 00beM pacTBoputelisi). O0paboTKa TaHHBIX, aHAJIN3 U OL[CHKA UX
JOCTOBEPHOCTH (BBIUHUCIICHUE CPEAHETO 3HAUCHUS IKCIIEPUMEHTAIbHBIX TaHHBIX,
norpentHocTH). [IpeacTaBieHne pe3yabTaToB SKCIIEPUMEHTA B pa3InuHO# ¢opme (Tadimia,
rpaduK, OTYET, JOKJIAMA, IPE3CHTAIINs)

IIK 4.2.

Tema 9.1.2.
XUMHAYECKUN aHaIN3
po0 BOJIBI

Conepxanue yueOHOro Marepuaja

Kinaccudukamnus mpo6 BoabI O BUAY M HA3HAYCHUIO, HCXOS U3 €€ XUMUYECKOTO COCTaRBa.
OpranonenTuyeckre CBOMCTBA (3amax, Ipo3payHOCTb, IBETHOCTb, MyTHOCTb) BOJBI.
KucnornocTs u menodnocts Bobl. pH cpenbl u MeTobl ee onpenenenus. JKecTkocTh BOIBI U
METOAbI €€ OHpeI[eJIeHI/ISI. CYH_IHOCTB METOoAa TI/ITpOBaHI/ISI.

Bu bl skecTKOCTH BO/IBI (BpeMeHHAs U TTOCTOsTHHAS ). JKECTKOCTh BOJIBI KaK IPUYMHA BBITIAICHUS
0OCaIKOB UJIN O6paBOBaHI/I$I COHGOTHOX(CHHﬁ, UMCHOIIINX MECTO B 6BITy 1 Ha HpOI/I3BO,Z[CTBe.
Cocras cosieil, BbI3bIBAIOIINX KECTKOCTh BOJIbl. XUMUYECKHE MPOIIECCHI, YCTPAHSIOIINE
JKECTKOCTb BOJIbl. Y PaBHEHMSI XUMUYECKUX PEAKIUH, WIITIOCTPUPYIOIIMX IIPOLIECCHI,
MIPOMCXOSIINE TIPU YCTPAHCHHUH KECTKOCTH. Y CTpaHEHNE BPEMEHHOMN KECTKOCTH OBITOBBIMHU U
XUMHAYECKHMHU criocobamu. CriocoObl yCTpaHEeHUs! TOCTOSIHHON )KECTKOCTH

IIpakTHYeckue 3aHATHSA

IpakTnyeckas padora Ne21. «KoH1ieHTpanus pacTBOPOBY».

CriocoObI BEIpaKEHUST KOHIICHTPAIIUU PaCTBOPOB: MaccoBast OJIsi PACTBOPEHHOTO BEIIECTBA,
MOJIIpHas ¥ MOJIsUTbHAsA KOHIEHTpauu. Tutp pactBopa. Pemenue npakTuko-
OPHUCHTHPOBAHHBIX TCOPECTUYCCKUX 3aHaHHﬁ Ha pacycT KOHI_IGHTpaI_II/Iﬁ 3arpA3HAOIINX BCIICCTB
Y WX CpaBHEHHE C MpeeabHO nonycTuMbiMu KoHIeHTpanmsmu (I1J1K)

JlabGopaTopHble 3aHATUSA

JlabopaTopHas padora Ne6. «/ccneqoBaHne XMMHYIECKOTO COCTaBa MPoO BOJBI».
«O4ncTKa BOJIBI OT 3arpsi3sHEHU. Mcnonb30BaHle METOAOB (DMIIBTPOBAHUS U aICOPOLIMU ISt

OK 01
OK 02
OK 07
IIK 1.2.
I1IK 4.2.
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OTIEIICHHSI 3arPS3HCHUH B HCCIIeyeMor TIpo0e BoIbl. BRIOOp METO1a OYMCTKH B 3aBUCUMOCTH
oT BUja 3arpsizHeHus. CpaBHeHHE YPEKTUBHOCTH PA3TUYHBIX METOI0B OYUCTKU BOJIBI B
Pa3HBIX YCIOBUSX (B JIaOOPATOPHH, B JOMAIITHUX M MOJIEBBIX YCIOBHSIX).

Tema 9.1.3. Coaepixkanue yueOHOro MaTepuajia OK 01
XUMHYECKHH KOHTPOMIb | KauecTBEHHBII XHMHUUCCKHIT COCTAB IPOAYKTOB MUTaHHs. Bemtecta, hanscudurmpyomue OK 02
Ka1eCTBa MPOAYKTOB MPOIYKTHI TUTAHUS, U BEIIECTBA, 3arPSI3HAIONINE TPOAYKTHI UuTanus. OnpenencHue OK 07
HMUTaHUSA 3arps3HSIOIINX XUMUYECKUX BEIIECTB B MPOAYKTAX MUTAHUS, ONPEAECIEHNUE BEIECTB, HE HIK 1.2.

3asIBJICHHBIX B COCTAaBE MPOJYKTOB MUTAHUSI. 1K 4.2.

IIpakTuyeckue 3aHATHS

IpakTnyeckas padora Ne22. «OpraHudecKkrie U HEOPraHUYECKHE BEIIECTBA, BXOIAIINE B

COCTaB MPOJYKTOB MTUTAHUS.

Omnpenenenue coctaBa 01101 HA COJEP)KAHUE MAKPO U MUKPOAJIeMeHTOB. M3ydyeHue

NPEUIOKEHHBIX MPeroiaBaTesieM O/ Ha MpeIMeT XUMHUYECKOTO COCTaBa, ONpeeeHue

J0JIEH OT CYTOYHOM HOPMBI MaKpO ¥ MHUKPOAJIEMEHTOB B YKa3aHHOM OJII0jIe.

Pemmennie npakTHKO-OPUEHTUPOBAHHBIX 33144 110 KyJWHAPHON TeMAaTHKE PA3IUYHBIX TUIIOB

JlabopaTopHble 3aHATHS

JlaGoparopHas padora Ne7. «MccnenoBanre XMMUYECKOTO COCTaBa MPOYKTOB MUTAHUS».

«HccnenoBanue MpoayKTOB MUTAHUS HA HATMYUE YTIIEBOAOBY. MccnenoBanrne MOJIOUYHBIX

MIPOJYKTOB Ha HaJIM4yMe kpaxmaina. MccienoBanye npolyKTOB Ha HAJTMYUE TIIOKO3bI
Tema 9.1.4. Coaepixkanue yueOHOro MaTepuajia OK 01
XUMUYCCKUI aHATTH3 Kiaccudukanus mous 1o BUy U Ha3HAYCHHIO, UCXO/I U3 XUMHUUECKOTO COCTaBa. OK 02
mpo6 MOYBEI Wnentudukanys npoOsl MOYBHI 110 €€ XMMUYECKOMY COCTaBYy, OIMCaHHE BO3MOXKHOCTEH ee OK 07

npuMeHeHus. TpeGoBaHusI K KaUeCTBY MOYBBI Pa3IM4YHOro HazHaueHus. Onucanue gi 4113

0c00EHHOCTEH NCIIOIB30BAHUS TIOYB B 3aBUCUMOCTH OT THUIIOB, CIOCOOBI YIyUIIIEHUS KaueCTBa
II0YB B 3aBUCUMOCTH OT Ha3HAYECHHS.

OO6nacTu UCTIOIB30BaHMS OPTAaHUYECKUX YAOOPEHHH B 3aBUCUMOCTH OT KaYeCTBEHHOTO
cocraBa. Onycanue opraHM4YecKuX yJoOpeHHU U X MPUMEHEHHE B 3aBUCMOCTH OT COCTaBa
IIOYBHI U €€ PA3HOBHIHOCTH

I[IpakTuyeckue 3aHATHS
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IpakTuyeckas padora Ne23. «CocTaB, Ha3HaYCHUE U TPUMEHEHUE MUHEPATbHBIX
yIIOOpeHUID».

Ob6nacTn Ha3HaUeHUs (IPUMEHEHUs1) MOYBBI, UCXO/S U3 KAYECTBEHHOTO M KOJTMYECTBEHHOTO
cocTaBa. AHanus HOpMaTHBHOﬁ JOKYMCHTAIUU. Pons HCOPTraHNYCCKUX BCIICCTB B KAYCCTBC
MUHEpaTbHBIX YIOOpEeHUH, yyduuTene mouBbl. CocTaB MUHEPAIBHBIX yIOOPEHUI U UX
MNPUMCHCHUC B 3aBUCUMOCTHU OT COCTaBa IMMOYBbLI U €€ pa3HOBUIHOCTH. BzanmocBs3n cocTaBa
ynoOpeHui U UX BIMSHMS Ha BET€TaTHBHbBIE CBOWCTBA U TUIOJAOHOIIEHUE PaCTEHUI

JlaGopaTopHble 3aHATHSA

JlaGopaTopuas padora Ne8. «/ccnenoBanne XMMUYECKOTO COCTaBa MPOO MOYBBDY.
«Onpenenenue pH BoTHO!N BBITSKKH MTOYBBI, €€ KMCIIOTHOCTH U IeI04YHOCTHY. MccnenoBanue
BOJHBIX BBITSKEK 00pa3I[0B FOTOBBIX MOUBEHHBIX CMeCe (1J1 pa3HbIX THUIIOB PaCTEHUN).
Omnpenenenre pH mouBsl ¢ HCMOIB30BAaHUEM HHIUKATOPOB. OIICHKA TUIIOB TIOYB B
MPEACTABICHHBIX 00pasnax (CHIbHOKHUCIIAs, KUCTas, ClIab0KuCTas, HeHTpalibHasl, MEeJ0YHas )

Tema 9.1.5.
Hccnenosanne 00bLEKTOB
ouocdepsl

Conep:xxanue y4eOHOro MmaTepuaJja

10

Y4eOHO0-HCcCIe10BaTEIbCKII MMPOEKT B 00JIACTH HccenoBaHus 00beKTOB 6uochepsl. O630p
TEM y4eOHO-HCCIIeI0BATEIhCKIX POCKTOB. AJITOPUTM BBITIOJTHEHUs TipoekTa. OnpeneneHne
mpoOJIeMbI HcceIoBaHus. MeTo bl TorcKa, aHanu3a U 00padoTKu HH(POPMAIIMH O TIPOCKTE B
pa3IMYHBIX UCTOYHUKAX

IIpakTuyeckue 3aHATHS

IIpakTuyeckas padora Ne 24, «MccnenoBanue 00bEKTOB OMOCHEPHI C yIETOM
npodeccroHaNbHOM HANIPaBICHHOCTHY

O6ocHOBaHME aKTyaJIbHOCTH BHIOpaHHOM TeMbl. BrisiBieHne npobieMsl uccienoBanus. Beibop
00BEKTOB M METOJIOB MccienoBanus. [loctanoBka menel u 3amay uccienoBanus. OnpenencHue
npoaykTa ucciaegoBanusi. OnpeneneHre 3TanoB U COCTABIICHUE JIaHA UCCIIEI0OBAHMUS.

3ammura npoexra: [IpencraBieHue pe3yabTaTOB BHIIIOJIHEHUS y4eOHO-UCCIIEI0BATEIbCKUX
MIPOEKTOB (BBICTYIUICHUE C MIPE3ECHTAINECH )

JlabopaTopHble 3aHATHS

JlabopaTopnasi padota Ne9. Nel(. «MccnenoBanue mpeiioxKeHHOr0 00bEeKTa Ha KUCIOTHOCTb,
HIEJIOYHOCTh, XUMUUECKHI COCTaB (3arpsiI3HUTENN, MAKPO- U MUKPOAJIEMEHTHI)».

O06paboTka pe3ynbTaToB HccnaenoBanus. OIeHKa Ka4ecTBa UCCIeTyeMOro 00beKTa, UCXOIS U3
pe3yNbTaTOB XUMUYECKOTO aHaIn3a

OK 01
OK 02
OK 04
OK 07
IIK 1.2.
I1IK 4.2.

IIpomesxkyTouHAast aTTecTAlMS MO TUCIHUILINHE (DK3aMEH)

10
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Bcero 144
B T.4.

OCHOBHOE cO/Iep:KaHue 86
B T.4.

TEOPETHYECKOE O0YUCHHE 44
MPAKTUYECKUE 3aAHATHUS 26
naboparopHbIe pabOTHI 8
KOHTPOJIbHBIE PAOOTHI 8
IIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COEPKAHME 48
B T.U.

TEOPETHYECKOE O0YUCHHE 14
IIPAKTUYECKUE 3aHATUS 22
1a00paTOPHBIE 3aHATHS 12
ITpoMe:xxyTOYHAS aTTECTALUA 10
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3. YCJIOBUA PEAJTU3AIIAHN ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJIbBHOU YYEBHOU TN CIIUIIJINHBI

3.1. TpeOoBaHus1 K MUHUMAJbHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecrneYeHn 1o

J1is peanu3anuy IporpaMMBbl TUCITUTUTHHBI TOJDKHBI OBITH TIPEyCMOTPEHBI
CIeAyIoNIUe CrielMaIbHbIC TOMEIICHUS: YICOHBINM KaOMHET XUMUH W/UIH yueOHOU
XUMHUYECKOH JTab0opaTopuu.

D¢ heKTUBHOCTH Mperno1aBaHus 001e00pa3oBaTEeIbHON JUCIIUTLIUHBI
«XuMUS 3aBUCUT OT HAIMYHUS COOTBETCTBYIOIIETO MaTEPUATbHO-TEXHUYECKOTO
OCHAIIECHHS. ITO OOBSICHIETCS OCOOEHHOCTSIMU AUCITUIUIMHBI, B IEPBYIO OYEPEb,
e€ SKCIIEpUMEHTAIBHBIM XapaKTepOM, IMUPOKUM CIIEKTPOM MTPUMEHEHHS U
MPAKTUYECKON 3HAUNMMOCTRI0. PeKoMeHTyeMoe MaTepHaIbHO-TEXHIYECKOE
obecrnieueHne KaOMHETa XUMUHU U XUMHUYECKOH JTaO0OpaTOPUH BKITFOYALT:
CHEIATM3UPOBAHHYIO MEOENIb U CUCTEMBI XPaHCHHsI, TEXHHUECKUE U
AJIEKTPOHHBIE CPENICTBA O0YUEHUS, JEMOHCTPAIIMOHHBIC YI€OHO-HATIISTHBIC
ocoOus, IEMOHCTPALIMOHHOE 000pYI0BaHUE U MPUOOPHI, Ta00paTOPHO-
TEXHOJIOTHYECKOe 000pyI0BaHKe, Ta00PATOPHYIO XUMHYECKYIO TIOCYY, MOICIN
(oOBeMHBIC U IIOCKHE), HATYpaJbHbIe 00BEKTHI (KOJUICKIIUA, XUMUUECKHE

peaKkTuBbl), 000pyI0BaHHUE JTaOOPAHTCKOM.

Cnenuajau3upoBaHHast MeOeib U CHCTEeMbl XPAHEHU

1 | Cron nabopaTOpHBIN AEMOHCTPAITMOHHBIN (C 3aIUTHBIM, XUMOCTOWKHM ¥ TEPMOCTONKHUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOM U OTBEAEHUEM BOJbl, CAHTEXHUKOM,
JIEKTPUYECKUMHU PO3ETKAMHU, aBTOMAaTaMU aBapUIHOTO OTKIJIIOUEHUS TOKA)

2 | Cron nabopaTopHbIi IEMOHCTPAIIMOHHBIN ¢ HAJCTPOUKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITHEM)

3 | Cron yueHHUYECKHH JIaOOPAaTOPHBINA, PETYITUPYEMBII TIO BBICOTE (C 3aIIUTHBIM,
XUMOCTOMKHM U TEPMOCTOWKHUM TIOKPBITHEM, PAKOBUHON, OOPTUKOM IO HAPYKHOMY
Kparo, TIOJIBOJIKOW U OTBEJICHUEM BOJIbI, U CAHTEXHUKOH )/CTON YICHHUCCKUI,
perynupyemslii o BbicoTe (MpuoOpeTaeTcs TOIbKO MPU HATUYUU CIEIUATIbLHOTO
71a060PaTOPHOTO OCTPOBHOTO CTOJA) (10 KOIUUECm8) 00yYaAouuxcs)

4 | Ctyn ydeHHUECKUH (1o Koauuecmasy 00y4aouuxcs)

9]

Orserymurenb

6 | Hocka knaccHasi/PenbcoBasi cucTema ¢ KJIAaCCHOW U MHTEPAKTUBHOMN JTOCKOM
(mporpaMMHOE 00€cTIeUeHHE, MPOEKTOP, KPETUICHUS B KOMIUICKTE)/HHTEPAKTUBHON
HaHeJbIo (MPOrpaMMHOE 00ecIieYeHUE B KOMIUIEKTE)

7 | Crox ¢ simukaMu 7151 XpaHeHUs1/TyMOO# (pabouee mecmo npenodasamenst)

8 | Kpecno oducHoe (pabouee mecmo npenooasamens)
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10

Cucrema (yCTpOWCTBO) JJIsSI 3aTEMHEHHUS OKOH

11

[Ikad BBITSHKHON MaHOPAMHBIT

12

[xad mist xpaHeHns y9eOHBIX TOCOOMIT

13

ArnTedka yHUBEpcallbHas I OKa3aHUs IEPBOW MEAUIIMHCKON TOMOLIN

Texuuueckue cpeacraa

MHuorodyHKIIMOHAIEHOE YCTPONCTBO/IPUHTED

WHTepakTUBHBIN MPOrpaMMHO-aNapaTHbIi KOMIUIEKC MOOMIBHBIN MM CTAI[MOHAPHBIH
(mporpamMMHOE 0bOecTieueHue, MPOSKTOP, KpeIyieHne B KOMIUIeKTe )/PenbcoBast cuctema ¢
KJIACCHOW M MHTEPAKTUBHOM JIOCKOM (ITpOorpaMMHOE 0OecrieueHue, MPOESKTOP, KPeIJICHHE
B KOMIUICKTE )/ MHTEPAKTUBHOMN TTaHEJbI0 (TpOorpaMMHOE 00eCTIeYeHIE B KOMITJIEKTE)

[lepconanbHBIN KOMITBIOTED C TepH(epreit/HOYTOYK (JIUIIEH3MOHHOE POTPaAMMHOE
obecrieueHne, 00pa3oBaTeIbHBIM KOHTCHT M CHCTEMA 3aIUTHI OT BPEJOHOCHOMH
uH(OopMaLuy, MPorpaMMHOE obecrieueHue i HudpoBoii 1aboparopuu, ¢
BO3MOKHOCTBIO OHJIAHH-0TPOCa)

DJIEKTPOHHbBIE CPeACTBA 00y4eHus!

DIeKTpOHHBIE cpeacTBa 00yueHus/IHTepakTHBHBIE TocoOus1/OHIaliH-KYPCHI (10
paszoenam pabouetl NPoOSpPaAMMbl)

JleMoHCTpauMOHHbIE Y4eOHO-HATJISAIHbIE TOCO0MSI

CJIOBapI/I, CIIPAaBOYHHKH, SHIOUKJIONICAN (I’lO XUMUHYECKUM HayKaM)

KoMIIIEKT NOPTPETOB BEIMKUX XUMHUKOB

[TocoOus HATIISIAHOM SKCIIO3UIINHA

AW —

Ilepronnueckas cucrema xumuueckux anemeHToB .M. MenneneeBa

CrnenuaJn3upoBaHHasi MedeJlb U CHCTEMbI XPaHEHUs JIsi XUMHYECKO# J1adopaTopuu

JlabopaTopHEIi OCTPOBHOM CTOJI (IBYXCTOPOHHUH, C 3aIIUTHBIM, XHMOCTOUKUM U
TEPMOCTOWKUM MOKPBITHEM, HAJICTOJIBEM, C ITOACBETKON U ANEKTPUUECKUMHU PO3ETKAMH,
MO/IBOJIKOM U OTBEJIEHUEM BOJIbl, U CAHTEXHUKOM)

Ctyn 1a00paTOPHBINA, PETYITUPYEMBII IO BBICOTE

Crox 1abopaTopHBI 1EMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOHKUM U TEPMOCTONKHUM
MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbl, CAHTEXHUKOM,
ANEKTPUUYECKUMHU PO3ETKAMM, aBTOMATAMH aBapUITHOTO OTKJIIOYEHUS TOKA)

Crox 1abopaTopHBIi TEMOHCTPAIIMOHHBIN ¢ HAACTPOUKOM (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITHEM)

Cron ¢ AuMKamMu Jis XpaHEeHus/TyMOO#

(o)

Kpecno oducnoe

-

Orserymurenb

JlemoHcTpanmonHoe 000py10BaHue M MPUOOPHI I KaOMHeTAa U J1a00paToOpuu

Becs! anextponsblie ¢ USB-nepexoaHukoM

CTOJIMK TOABEMHBIH

IlenTpudyra nemoHcTpalionHas

IIITaTuB 1EMOHCTPALIMOHHBIN

Amnmnapat JJ1s1 TPOBEJAEHUS XUMUYECKUX PEAKIIAN

Anmnapar Kunna

DBIUOMETP

I'openka yHusepcanbHas

O |Q|N| N[N |—

[TpuGop 115t UILTIOCTPALTIH 3aBUCUMOCTH CKOPOCTH XUMHUYECKUX PEAKLUi OT YCIOBHM
OKPYKaIOIe CpeIbl

10

Habop nnst anekrponusa JeMOHCTPAIMOHHBIN

11

[TpuGop AJIsT ONBITOB IO XMMHUU C DJIEKTPUUECKUM TOKOM (J1a00paTOPHBIIN)

12

[TpuGop 115t OKMCIIEHUS CIUPTA HaJl METHBIM KaTaJIU3aTOPOM
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13 | [Tpubop /1 OJTydeHUS TATIONI0ATKAHOB IEMOHCTPAIIHOHHBIH

14 | TIpuGop 115t MOJTydEeHHs] paCTBOPUMBIX BEIIIECTB B TBEPJIOM BHJIC

15 | YcranoBka i GUIBTPOBAHUS 1101 BAKYYMOM

16 | ITpuGop my1st onpeiesieHrsi CoOCTaBa BO3ayxa

17 | 'a30aHanu3aTop KUCIOpOia M TOKCHYHBIX ra30B ¢ IIM(PPOBON MHIMKAIMEH oKa3aTesen

18 | TIpuGop st MILTIOCTPAIIMK 3aKOHA COXPAHEHUST MAaCChl BEIICCTB

19 | YcraHoBka JiJ1sl IEPErOHKM BEILIECTB

20 | bapomerp-anepoun

21 | HabGop nmst u3ydeHus BOJOPOAHOM SHEPTCTUKHU

22 | pH-MeTpsl (OononnumenvHoe éapuamusHoe 0b6opyoosatie)
JlabopaTopHo-TexHOoJI0rH4YecKoe 000pya0BaHue 1/ KaOuHeTa U J1abopaTopuu

1 | IIpubop asist mOTydeHuUs TaloNI0aIKaHOB U CIIOKHBIX 3(hUpOB 1a00paTOpHBIN

2 | Konbonarpesarennb

3 | DIeKTpoIIMTKa

4 | bans koMOMHMpOBaHHAs JJabopaTopHast

5 | Bechl 115l ChITyYMX MaTEpUAIOB

6 | Ilpubop A moydeHus ra3oB

7 | CnuptoBka nabopartopHas

8 | MarnuTtHas Mmemanka

9 | Mukpockor 1iuhpoBoi ¢ pyKOBOJCTBOM IOJIH30BATEIsl U TOCOOMEM ISl yIalTuXCs

10 | HaGop st 94MCTKHA ONTHKA

11 | HaGop mocyas! [uist peakTHBOB

12 | HaGop mocyapl U IpUHAIIICKHOCTEHN T paObOTHI C MAJIBIMU KOJIMYECTBAMU BEIECTB

13 | HaGop npuHayIexKHOCTEH 11 MOHTa)Ka MPOCTEHIINX MPHOOPOB MO0 XUMHHU

14 | HaGop mocyapl U MpUHAAJICKHOCTEH 13 TIpormieHa (MUKporadbopaTopus)

JlabopaTopHasi xuMHUYecKas MOCyAa AJisl KaOMHeTa U JJa00opaToOpuu

1 | KoMIuiekT ko0 1eMOHCTPAIIMOHHBIX

2 | Habop npoOOK pe3nHOBBIX

3 | llepexon cTeKJIIHHBIN

4 | Ilpobupxka Bropra

5 | IIpobupka NByXKOJIEHHAs

6 | CoeqnMHUTEND CTEKISIHHBIN

7 | 3axum BUHTOBOM

8 | 3axxum Mopa

9 | lIInanr CHIMKOHOBBIN

10 | KoMIUIEKT CTEKISTHHOM MoCy bl Ha NUIH(ax TEMOHCTPAITMOHHBIN

11 | Jlo3upyroriee ycTpoicTBO (MEXaHUUYECKOE)

12 | KoMruiekT u3nenuit u3 kepamuku, hapdopa u dasaca

13 | Komrutekt joxex GpaphopoBbix

14 | KommuiekT MepHBIX K010 Majgoro oorema

15 | KoMIIJIEeKT MEpHBIX KOJIO

16 | KOMIIeKT MEpHBIX UJIMHIPOB IJIACTUKOBBIX

17 | KOMIUIEKT MEPHBIX LIMJINHAPOB CTEKJISIHHBIX

18 | KOMIUIEKT BOPOHOK CTEKJISIHHBIX

19 | KommuiekT nuneTox

20 | KoMIIeKT cTakaHoOB MIACTUKOBBIX/CTEKJISTHHBIX

21 | KoMmiekT ctakaHOB XMMUYECKUX MEPHBIX

22 | KoMmoiiekT cTakaH4YUKOB A1 B3BEIINBAHUI

23 | KOMIUIEKT CTYIOK C MECTUKAMHU

24 | HaGop mmareneii
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25

Habop nunIIeTOB

26

Hab6op gamiex [letpu

27

TpyOka cTeksiHHas

28

DKCHUKATOP

29

Yamra kpucTa/IIM3alMOHHAS

30

I{umme! TUTEeTbHBIC

31

bropetka

32

[Tpobupka

33

banka oA pCaKTUBEI ITOJMUITUIICHOBAA

34

Bbanka moj peakTHBBI CTEKJISIHHAS U3 TEMHOTO CTEKJIA C MPUTEPTOI MPoOKOi

35

Habop ckJIIHOK JU1sl pacCTBOPOB PEaKTUBOB

36

[Tanmouka cTekyiIgHHas

37

[lIratuB s npoObUpox

38

KoMruiekT cpeacTs 1uist HHIUBUAYATbHOM 3alTUTHI

39

KomMiexT TepmMmomMeTpoB

40

CYH_II/IJ'II)Haﬂ MaHCJIb IJId IMOCYAbI

41

QunpTpoBanbHas OyMara/GuiabTpel OyMakHbIE (OONOIHUMENbHOE 8APUAMUBHOE
obopyodosanue)

Mopenu (00beMHBIE M INIOCKHE), HATYPaJIbHbIE 00bEKThI (KOJICKIIMH, XHMHYECKHe
peakTuBbI) 1 Ka0uHeTa U J1adopaTopuu

KoMmiekT mojenel KpucTalIM4ecKUX PeETOK

Moiesib MOJIKYJIbI OesKa

Habop 1u1s1 MogenupoBaHust CTPOEHUSI HEOPTaHUYECKUX BEIECTB

Habop a1 MoJienupoBaHust CTPOCHHS OPTaHUYECKUX BEIIECTB

Habop 11s1 MofienupoBaHusi CTPOEHHS aTOMOB U MOJIEKYJT

Habop 1111 MoienupoBaHust 3JIEKTPOHHOTO CTPOCHHUSI aTOMOB

KoMmmnekT xojuieknui

R0 A| NN [ B[R~

KoMIiiexkT XuMudeckux PCAKTUBOB

Ob6opyaoBanue JadOPAHTCKOI KaOUHETa XUMUM

CTo7 C sImmKaMu JUTsl XpaHEHU s/ TYMOOM

Kpecno oducnoe

Cton 1ab0paTOPHBIA MOCYHBIN

CYI_HI/IJIBHEUI MaHCJIb IJId MMOCYAbI

[xad mist xpaneHus y9eOHBIX TOCOOMIt

[xad mist XxpaHEHNUS XUMUYECKUX PEAKTHBOB

Hlkad s xpaHneHus 1a60paTOPHOM MOCYABI/TIPUOOPOB

RN N[ [W[N|—

[lIxad BBITSHKHON

O

JlaGopaHTCKUii CTOI

—
o

Crtyn 1a00paTOPHBINA, PETYITUPYEMBII IO BHICOTE

[a—
[a—

DNEKTPUYECKUH aKBaJAUCTUILIATOD

—_
[\

HIkad cymmapHbINH

—_
(O8]

Pe3nHOBBIE EpUATKH

—_
~

KommuiekT eprieid asist MbIThsl 1Ja00paTOPHOM MOCYABI
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3.2. UudopMmannonHoe od0ecnevyeHne peajn3auy NporpaMmmbl

3.2.1. OcHOBHBIE TeYATHBIC U3TAHUA

1. Xumus.10 kmace 6a3oBbiit ypoBeHs: yueOuuk O.C.I'abpuensn, U. T
Octpoymos, C. A. Cnankos.- 5-e uza. , crepeotur.- M.:IIpocsemenne,2023.-
128 c.: um.

2. Xumus.11 knacc 6a30BbIil ypoBeHb: yueOHuk O.C.I"'abpuensn, N.T.

Octpoymos, C.A. Cnaakos.- 5-€ usl. , crepeorun.- M.:IIpocsemenne,2023.-128
C.: M.

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE PECYPCHI:

1. http://www.studentlibrary.ru 9bC Koncynbrant ctynenta. Meaumuna
3npasooxpanenust CIIO.

2. www.college.ru/fizika (ITonrotoBka k EI'9).
3. Tpenaxep «O6mako 3nanuit». Xumus 10, 11 kmaccsl.
4. Iludposoit kypc «Xumus. YriayoseHHsit ypoenb» 10,11 kiacchl.

5. Xumusi. BuptyanbHbie 1a00paTOpHbIE U MPAKTUYECKUE PAOOTHI.

3.2.3. JlonoJIHUTEeJdbHbI€ HCTOYHUKMU:

1. T'abpuensa O.C.. JIpicoBa I'.I". Xumus.YueOuuk mst 10 k1. — M.
N3narensctBO «IIpocBemenuer, 2023.

2. T'abpuensn O.C.. JIsicoBa I'.I'. Xumus.Yuebnuk ais 11 k. — M.:
N3narensctBO «lIpocBemenney, 2023.

3. I'abpuensu O.C. Pabouas Terpaas. Jpoda, 2023.

4. T'abpuensu O.C.. JIvicoa I'.I".IIpoBepouHbIe 1 KOHTPOJIbHBIE PAOOTHI 110
xumui. [Ipocsenienue,2023.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIIEOBPA3OBATEJBHOU JUCIIUIT/INHBI

KoHTpoJib 1 o11eHKa pe3ysIbTaTOB OCBOEHUS 00111€00pa30BaTeNbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 JUCHUIINIMHAPHBIC PE3YJIbTAThI, HAIIPABJIICHHLIC

Ha (opMUpPOBaHKE OOMIMX U MPOPECCHOHATBHBIX KOMIIETEHIUH 110 pa3ienam u

TEMaM COJEpKaHus y4eOHOTO MaTepuaia.

Ob6mas/npodeccnonanbHas Pa3znen/Tema Tun oeHoYHbIX
KOMIIeTEeHIUsI MeponpusTHi
OK 01. BeiOupats criocoOsl Tema 1.1-1.7 TectupoBanue
pelieHus 3a1a4y Tema 2.1-2.3 YcTHbIN onpoc
npodeCcCHOHATBHON Tema 3.1 Pemenue pacu€THBIX 33124
NEITEILHOCTH Tema 4.1 HaOmronenue 3a xoxoMm
IPUMEHUTEIBHO K pa3ianuHbiM | Tema 5.1-5.4 BBITIOJTHEHUS TIPAKTHKO-
KOHTEKCTaM Tema 6.1 OpPUEHTUPOBAHHBIX 3aJaHUN
Tema 7.1 [IpencraBnenue pe3yabpTaToB
Tema 8.1, 8.2 IIPAKTUYECKUX U
Tema 9.1.1-9.1.5/9.2.1-9.2.5 | nabopaTopHbIX padboT
OK 02. Ucnonb3oBaTh Tema 1.2 IIpoBeneHne XUMHUYECKOTO
COBpPEMEHHBIE CPEACTBA Tema 1.4-1.7 AKCIEPUMEHTA
MOMCKa, aHalIN3a U Tema 2.1,2.2 Brinonsenue
uHTepnperanuu nHbopmanuu, | Tema 4.1, 4.2 KOHTPOJIBHBIX
U MH(OpMaIMOHHBIE Tema 5.2-5.4 pabot o
TEXHOJIOTHM )i BeinoyiHEHUsA | Tema 6.1 paszaenam AUCUUTUIMHBI
3a/1a4 npodeccuoHaIbHON Tema 7.1 O11eHKa CAaMOCTOSTEILHO
NEITEILHOCTH Tema 8.1, 8.2 BBIIOJIHEHHBIX 3aJaHuN
Tema 9.1.2-9.1.5/9.2.2-9.2.5 | 3ammra yuebHo-
OK 04. Tema 1.7 HUCCIIE0BATEILCKOTO
D peKTHBHO Tema 2.1,2.2 MpoeKTa (C y4eToM
B3aUMOJEHCTBOBATh U Tema 4.1, 4.2 Oynyueit
paboTath B KOJUICKTUBE U Tema 5.2-5.4 HpO(bGCCHOHaHBHOﬁ
KOMAaH/IE Tema 6.1 JESTETLHOCTH)
Tema 7.1 3amura penieHus Keic-3agau
Tewma 8.1, 8.2 (c yueTom Oymymiei
Tema 9.1.5/9.2.5 npogeccuoHaTbHON
OK 07. ConeicTBOBaThL Tema 1.7 NESTETLHOCTH)
COXPaHEHUIO OKPYKAIOLIEH Tema 2.3 Brimonnenue 3a/laHui
cpenbl, pecypcocoepexkenuto, | Tema 5.1 MIPOMEKYTOUYHON aTTeCTalluu
IPUMEHSATH 3HaHUS 00 Tema 8.1, 8.2 IIpencraBnenue YCTHBIX
W3MEHEHHMH KJINMAaTa, Tema 9.1.2-9.1.5/9.2.2-9.2.5 | cooOmieHnii ¢ mpe3eHTalneH,
MPUHIIUAIIEI OEPEKITUBOTO MOATOTOBJIEHHBIX o
MpOu3BOCTBA, 3P (HEKTUBHO MIEPEYHIO HMCTOYHHKOB,
JIEICTBOBAThH B UPE3BbIYaNHBIX PEKOMEHIOBAaHHBIX
CUTYaIUsIX IpernojaBaTesnem;
[IK 1.2. O6ecnieunBaTh IT-o/c 3amuTa TBOpUYECKHX pabdoT;
cOOJTI0ICHHE CAaHUTAPHO- Tema 1.2 3amuTa  MHIMBUIYAJIbHBIX
snuaeMuonornyeckux npasui | Tema 1.6-1.7 MIPOEKTOB,
Y HOpMaTuBOB MenuimHcko | Tema 2.1 Brimmonnenue u 3amura
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OpraHu3aliy, B TOM YHCIIEe
aKyLepcKo-
THHEKOJIOTUYECKOT0 Mpodus
10 BUAY JI€ATEIBHOCTH.

[IK 4.2. Oka3bIBaTh
MEUIUHCKYIO TOMOILb B
OKCTPEHHOH (popme npu
COCTOSIHUSIX,
NPEICTaBIAIOIINX YTPO3Y
KHU3HH, B TOM YHCIIE BO BpeMs
CaMOIPOM3BOJIbHBIX
HEOCJIO)KHEHHBIX pOJaX U B
MOCJIEPOIOBBIA MEPHUO/I.

Tema 4.1

Tema 7.1

Tema 8.1, 8.2
Tema 9.1.1-9.1.5

na0opaTOpHBIX padoT;
[IpencraBnenue pe3yabTaToB
MPAaKTUYECKHUX padoT;
Kontponbabie paboTHI;
Brimmonnenue 3amaHui
MPOMEKYTOUHOMN
aTTeCTalUu.
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JIMCT BHECEeHUsI U3MEHEHHUI U IONOJHEHU B pa00o4y10 nporpaMmy 001eo0pa3oBaTe/ibHOM IUCIUIIIMHBI
OOV . 07 Xumus

croeranbHOCTh 31.02.02 AKyriepckoe A€o

Paznen, Tema Coneprkannie, BHOCUMBIX U3MEHEHUI/OTTOTHEHUH OcHoBaHus 11d MecTto paccMOTpeHUs
BHECEHHUA
W3MEHEHUN/ TOIOTHEHU I

3acenanne [IMK IIpotokon Ne
oT 20 r.

3acenanne [IMK IIpotokon Ne
oT 20 r.

3acenanne [IMK IIpotokon Ne
oT 20 r.

3acenanue LIMK Ilpotokon Ne
OT 20 1.

3acenanue LIMK Ilpotokon Ne
OT 20 1.

3acenanue LIMK Ilpotokon Ne
OT 20 1.
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IHHOACHEHHUE

OO6pa3oBaTenbHasl mporpaMMa CpeIHero npodecCHoHaIbLHOTO 00pa3oBaHUs
€KErofHO OOHOBIISIETCS 00pa30BATENBbHON OpraHM3alMEd C Y4eTOM pPa3BUTHSA
HAYKH, TEXHUKH, KYJIbTYpPbl, JKOHOMHKH, TEXHOJIOTUI U COMATBHON chepbl
(cormacio 1.17, Ilpuxaz Munnpocsemenuss P® or 24.08.2022 N 762
«[lopsimok opraHu3anuy U OCYIIECTBICHUS 0Opa30BATEIbHON IESITEIHLHOCTH IO
00pa3oBaTebHBIM IPOrpaMMaM CPEIHET0 MPOPECCUOHATBHOTO 00Pa30BAHUN).

O®OPMJIEHUE JIMCTA JOMNOJHEHUI U UBMEHEHUI,
BHECEHHbBIX B PABOYYIO ITPOTPAMMY

Jluct v3MeHeHuN M JOMOJHEHHWM 3amojHSeTCs TOr/a, KOrja HeoO0XOIuMOo
BHECTU M3MEHEHUS B pabOUyI0 IPOrpaMmy.

N3menenus B pabouyro MporpaMMmy BHOCATCS B CITydasx:
—n3MeHeHuss OI'OC wnm Apyrux HOPMATHBHBIX JOKYMEHTOB, B TOM YHCIIE
BHYTPUKOJUIEIKHBIX;
—M3MeHeHUs1 TpeOoBaHUii paboToAaTeNiel K BhITYCKHUKAM;

Bce u3MeHeHus BHOCSTCSL B IEYATHBIE SK3EMIUISIPBI U 3JIEKTPOHHBIE BEPCUU
MPETOIaBATEIIEM.

OTBETCTBEHHOCTh 3a aKTyalIH3alui0 pabo4mX MpOTpaMM BO3JIAraeTcs Ha
MPEIOIaBaTEIA.

Pemenne o BHeceHUH W3MEHEHUW B pabOUyr0 MporpaMMy MPUHUMAETCS Ha
3acenanuu LIMK npu yrBepxkaenuun PIT u TII.

OTBETCTBEHHOCTh 3a OpraHM3alui0 padOThl MO aKTyalu3aluu padouyux
nporpamMm Hecet npenaceaarens [IMK.

N3menenus duxcupyrores (ohopmisitoTcs) Ha JIMcTe BHECEHHUS M3MEHEHUN
U TOIIOJIHEHUH.
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