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PaGouas mporpaMma y4eOHOW MHCIMIUIMHBL «XHMUL paspaboTaHa Ha OCHOBE
tpeGosanuit ®I'OC cpenuero obumero o0pasoBaHus OT 17.05.2012 r. Ned413 (c u3M. OT
27.12.2023 r.), ®emepanbHOl 00pa3oBAaTENBHON MPOTPAMMBL  CPEIHETO o611ero
oGpasoanms oT 18.05.2023 Ne371, PI'OC CIIO ¢ yueToM IOoTy4aeMOH CIIeIUalbHOCTH
36.02.01 Berepunapus ot 23.11.2020 Ne657 (pea. ot 03.07.2024) (3aperucTpupoBaHO
5 Mumtocte Poccmm 21.12.2020 Ne 61609), mpumepHod paboueidl MPOrpaMMBbl
06111606 pa30BaTEIEHON TUCIUILTHHBL «XUAMHUD) 115 [100, yrBepxnerHol COBETOM 110
OllEHKe  cojeplkaHWs M KauecTBa  IPUMEPHBIX pabounx  Iporpamm
06111e06pa30BaTENbHOr0 U COLMAIBHO-TYMaHUTAPHOTO  IHKJIOB CpeIHETO
npodeccuonansHoro obpasosanust MPTIO (ITpotoxon Ne 14 ot «30» BOAOPs 2022 1)
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1. HOACHUTEJIBHAA 3AIIMCKA

1.1. MecT0 JMCHMIUIMHBI B CTPYKType OCHOBHOH mNpo¢ecCHOHATbHOM
00pa3oBaTe/IbHOI MPOrPaMMBbI

O6mieoOpazoBaTenbHas yuyeOHast MUCHUIIIMHA «XUMUS» ABISIETCS 00s3aTeNIbHON
4acThl0 00111€00pa30BaTENbHOrO UKIIA 00Pa30BaTENbHOW MPOrpaMMbl B COOTBETCTBUU C
®I'OC CIIO no cneunanbHocT 36.02.01 Berepunapus.

VYyeOHast qucuuIuinHa « XUMUsS» BXOJIUT B NMPEAMETHYI0 o0nacth «EctecTBeHHO-
HAy4YHBIE TIPEIMETHI» U U3y4aeTCs Ha YTIyOJEHHOM ypOBHE.

CornacHo yuebnomy 1iany [IIICC3 no cnenuanbroctr 36.02.01 Berepunapus
yueOHas Harpy3ka OV/[.12 «Xumusa» coctaBiger 132 yaca, BKIIOYas MPAKTUYCCKHUE H
nabopatopHbie 3aHATUsA 84 yaca. [IpomexyrodHas aTTectamus IpoBOAUTCS B 1 cemecTpe
B (popMe dK3aMeHa, BO 2 cemecTpe B (hopme IK3aMEeHa.

1.2. Ileab ocBOEHHUSI Y4eOHOH TMCHUIIMHBI

@opMUPOBAHUE Y CTYAECHTOB XMMHYECKON COCTABIAIOIIECH €CTECTBEHHO-HAYYHOU
KapTHHBI MUpPAa KAK OCHOBBI NMPUHATUSA PELICHUN B >KU3HEHHBIX M IPOU3BOJCTBEHHBIX
CUTyalUsIX, OTBETCTBEHHOI' O ITOBEICHMS B IPUPOIHON Cpere.

3agaun TUCLUIUINHBI:

1) chopmupoBarh NOHMMAHUE 3aKOHOMEPHOCTEM NPOTEKAHUS XUMHUYECKUX
MPOLIECCOB M SIBJIEHUW B OKPYXAKOUIEH CpeAe, LEJIOCTHOM HAYYHOW KapTUHBI MUDA,
B3aMMOCBSI3U U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS POBOAUTH PACUETHI 10 XUMUYECKUM (POpPMYJIaM U ypaBHEHUSIM
XUMHYECKUX PEAKIMM, IJIAaHUPOBATh W HHTEPIPETHPOBATH PE3YJIBTATHl XMMHYECKUX
DKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM MPOBEACHUS XUMHUYECKHX JKCIEPUMEHTAIbHbBIX
UCCJIEIOBaHUM € COOJIIOJIGHUEM TMpaBUil OE30MacHOro OOpallleHHs C BEIECTBAMHU U
71a00paTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUS aHAIM3UPOBATH, OLICHUBATh, MPOBEPITH HA JTOCTOBEPHOCTH U
0000111aTh HHPOPMAIUIO XUMUYECKOTO XapaKTepa U3 pa3IMYHbIX UCTOUHHUKOB;

5) copmupoBaTh yMEHHsI TPOrHO3UPOBATH MOCIEACTBHUS CBOCH AESITENbHOCTU U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOIACTBEHHBIX MTPOIIECCOB;

6) chopMHpOBaTH MOHMMAHUE 3HAYMMOCTH JOCTH)KEHHA XUMUYECKOHM HAyKH H
TEXHOJIOTMH JIsl pa3BUTHS COLIMAJIbHON U IPOU3BOACTBEHHOM cdep.



2. IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOT'PAMMBI

2.1. [InanupyeMble pe3yJbTaThbl 0OCBOeHHS TUCHUILINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue AUCIUIUIMHA HMMeeT MpU (HOPMUPOBAHMM, PA3BUTUU OOLIUX KOMIETEHIMH M NpodeccruoHaIbHBIX

KOMIIECTEHIIHIA.
Kon n Il1anupyemMble pe3yJabTaThl 0CBOEHHS THCHUNIHHBI
HAUMEHOBaHHE
(popmupyembIx Oo6mue JAucuunimHapHbie
KOMIIeTECHIM I

OK 01. BeiOupats
CIIOCOOBI penIeHUS
3amay
npodeccHoHaTBHOM
JeSITeTLHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCHUTAHMS:

- TOTOBHOCTb K TPYly, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTb K aKTUBHOM JI€SITEILHOCTH
TEXHOJOTUYECKOW U COLIMATIBHON HAIIPABJICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATDH U
CaMOCTOSITEJIbHO BBHITIOJHATH TaKyIO JCSTEIBHOCTD;

- HIHTEpPEC K pa3Iu4HbIM cepaM mpodeccuoHanbHOM
e TeTLHOCTH,

OBiaeHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU
NMO03HABATEJbHBIMU 1€HCTBUAMM:

a) 0a30BbIe JIOTHYECKHE IeliCTBUS:

- CaMOCTOSITETILHO (POPMYJIMPOBATH U aKTYaTU3UPOBATH
nmpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN NIPU3HAK WIIN
OCHOBAHUS JJIs CPABHEHUSI, KIIAaCCU(PUKALIUU U
0000IICHMUS;

- ONPE/ICIIATh 1NN JeATEIbHOCTH, 3a/1aBaTh MapaMeTpPhl
Y KPUTEPUU UX JTOCTHXKCHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHUSI B
paccMaTpUBaEMbIX SBJICHUSX;

- BIQJIETh CUCTEMON XUMUYECKUX 3HAHUM, KOTOPask BKJIIOYACT:
OCHOBOTOJIAraloIIne NOHATUS (XUMUYECKHUI 3JIEMEHT, aTOM,
AJIEKTPOHHAs 000JI0UKa aTOMa, S-, P-, d-3JIeKTPOHHBIC OPOUTAITN
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD,
CTETNEHb OKUCIICHUS, XUMUYECKas CBsI3b, MOJIb, MOJISIPHAsS Macca,
MOJIAPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, (QYHKIIMOHAIbHAS TPYIINa,
paauKa, u30Mepus, K30MEpbl, TOMOJIOTUYECKUN Psifl, TOMOJIOTH,
YII€BOAOPOABI, KUCIOPOI- U a30TCOJAEPKAILNE COSAMHEHUS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YIIIEBOIBL, )KUPHI, OCIKH),
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCTMHEHUS, KPUCTAJUTMYECKASI PEIIETKA, TUITBI XUMUYECKUX
peakuuii (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC, IK30- U
SHIO0TEPMHUUYECKHE, PEAKIIMH HOHHOTO 0OMEHa), pacTBOD,
3JE€KTPOJIUTHI, HEAJEKTPOJIUTHI, JIEKTPOIUTHYECKAS
JTUCCOIUAITNS, OKUCTUTEIb, BOCCTAHOBUTEIH, CKOPOCTh
XUMHYECKON peakIu, XHMHYECKOE PABHOBECHE), TECOPUU U
3aKOHBI (T€OpHUsl XUMHUYECKOIO CTPOCHHSI OpraHUUECKHUX BEIIECTB
A.M. bytneposa, Teopust 3NEKTPOJIUTUUECKON TUCCOLUALINH,
nepuoanueckuii 3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUMN S3bIK XUMHH,
(bakTosornueckue CBeJeHMs O CBOMCTBAX, COCTABE, MOJIyYEHUU U
0€30MacHOM HCIIOIH30BAHUH BAKHEHIIINX HEOPTAHUICCKUX U
OpPraHMYECKUX BEIIECTB B OBITY U NPAKTHYECKON AESITeIbHOCTU




- BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBATh
COOTBCTCTBHEC PEIYJILTATOB LCIIAAM, OLICHUBAThL PUCKHU
MOCJICICTBHI JIeATEIbHOCTH;

- pa3BUBATh KPCATUBHOC MBIINIJICHUC TP PCIICHHUU
KU3HECHHBIX MPOOJIEM

0) 0a30BbIe HcCAed0BaATEIbCKUE TeHCTBUA:

- BJIaJICTh HaBBIKAMH y4EOHO-HUCCIIEOBATEILCKON 1
HpOCKTHOfI ACATCIIbHOCTH, HABbIKaAMHU Pa3pCUICHUA
pooiewm;

- BBIABJIATHh IPUYIUHHO-CIICACTBCHHBIC CBA3U U
aKTyaJM3UpOBaTh 3aJ1a4uy, BEIIBUTATh THUIIOTE3Y €€
pEIICHHS, HAaXOAUTh apPryMEHTHI JIJIS JIOKAa3aTelIbCTBA
CBOUX YTBEPXKICHUH, 3a1aBaTh [TapaMEeTPbl U KPUTEPUU
pEIICHHUS;

- AHAJIM3UPOBATDH MMOJIYYCHHBIC B XOAC PCHICHUS 3a1a4n
pe3yJbTaThl, KPUTHYCCKH OIICHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHUC B HOBBIX
YCIIOBUSX;

- YMCThb ICPCHOCUTDH 3HAHUSA B [IO3HABATCIIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEICATCIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUI'aTbh HOBBIC UACH, IpCAjiaraTb OpUrnHaJIbHbIC
MOJIXOJIbI M PEIICHUS;

- CITOCOOHOCTh UX WCIOJIb30BAaHUS B TTO3HABATEIBHON H
COILIMAJILHOM TTPAKTHKE

YEIIOBEKa;
- YMETb BBISIBIIATh XapaKTE€pPHbIC MPU3HAKUA U B3aUMOCBS3b
W3YYCHHBIX TOHATUNA, TPUMEHSATH COOTBETCTBYIOIINE MOHITHS TIPU
OMHICAHUU CTPOCHHUS U CBOWCTB HEOPTAHMUECKUX U OPTaHUYECKUX
BEIIECTB U UX MPEBPAIlICHUN; BBISIBISITh B3aUMOCBSI3b XUMHUECKHUX
3HaHUM C MOHATHAMU U TIPEICTABICHUSIMU IPYTUX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

- YMETb UCIOJIb30BaTh HANMEHOBAHUS XUMHUYECKUX COCTMHEHUN
MEKIYHAPOAHOTO COI03a TEOPETUUECKON U MPUKIAAHON XUMUU U
TPUBUAIILHBIC HA3BAHUS BAXXHEHIITNX BEIIECTB (ITUJICH, allCTHIICH,
rmuepuH, GeHon, GopManbaerui, YKCyCHas KHCIIOTa, TIIUIUH,
yrapHblil ra3, yrieKuciblil ra3, aMMHuak, raleHasi u3BeCTb,
HeranieHasi U3BeCTh, MUThEBAs COAa U JIPYTUX), COCTABIATD
(hopMyJIBI HEOPTAHHMYECKUX U OPTAaHMYECKHUX BEIIECTB, YPaBHEHUS
XUMHYECKHUX PEaKIHii, 00BACHATH UX CMBICI; TIOJITBEPKIAThH
XapaKTEepHbIC XUMUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMH 3KCIEPUMEHTAMU U 3aMKUCSIMU ypaBHEHU
XUMUYECKUX PEAKIINN;

- YMETh yCTaHaBJIUBATh MIPUHAIICKHOCTh U3YUEHHBIX
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB K ONMPEACICHHBIM
KJIaccaM M rpyIIiaM COSMHEHUN, XapaKTepru30BaTh X COCTaB U
BKHEUIIIE CBOMCTBA; ONPEACIIATh BUIBl XUMHUYCCKUX CBS3CH
(KoBasieHTHAs, MOHHAS, METAJUIMYECKAsI, BOJIOPOIHAS ), TUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIacCU(PHUITUPOBATh
XUMUYECKHUE PEAKIINH;

- chopMUpOBATH IPEICTABICHUS: O MAaTEPUATILHOM €IUHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBJICHUN TIPUPOIBL; O
MeCTe U 3HAYCHUH XUMHUHU B CHCTEME €CTECTBCHHBIX HAYK H €€
pOJK B 00ECTICYCHUN YCTOMYUBOTO PAa3BUTHSI UEIIOBEUECTBA: B
pelIeHny mpooOIeM HKOJIOTHYECKOM, SHEPrETHUECKON U MUIIEBOM
0€30MacHOCTH, B pa3BUTUU MEIUIIMHBI, CO3/TAaHUHA HOBBIX
MaTepHanoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECTICUCHUN
paloHAIBHOTO MPUPOIOIIONIH30BaHUSA, B POPMUPOBAHUHT
MHPOBO33PEHHUS U O0IIEH KyIbTYphl HETIOBEKA, a TAKKe
IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U
MPUPOJTHOM CpEJIE;




- BIAJCTh CUCTEMOM XMMHYECKHUX 3HAHUH, KOTOPast BKIIOYALT:
OCHOBOIOJIararIye NOHATHS (JIONOJHUTEIBHO K CUCTEME
MOHATHI 0230BOT0 YPOBHSI) - H30TOIBI, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHUE aTOMa, THOPUIN3AIUS aTOMHBIX
opOuranei, xumuaeckas csasb ("F " u ", kpaTHbIE CBA3M),
MOJISIpHAsI KOHIIEHTPAIUs, CTPYKTYpHas (opMyIa, H30MEpHsI
(cTpyKkTypHasi, reoMeTpuuecKas (LIMC-TpaHC-U30MEPHsI ), TUIIBI
XUMHAYECKHX peakiuii (roMo- H TeTepOreHHbIe, 00OpaTHMEbIC U
HEoOpaTUMBbIE), PACTBOPHI (MICTUHHBIE, JUCTIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb JUCCOLMALIUNY, SJIEKTPOIN3, KPEKUHT,
PUGOPMHUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHYECKUE 3HAHUS, JIeXKalllle B OCHOBE IOHUMaHUs
PUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBICHHA,
COBpPEMEHHBIE MTPE/ICTABICHUS O CTPOCHHUH BEILIECTBA HA ATOMHOM,
MOJICKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX; IIPEACTABICHUS O
MEeXaHU3MaxX XUMHUECKHUX PEaKIHii, TEPMOJAMHAMUYECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHUS, 0 XUMHUUECKOM
PaBHOBECHH, TUCIIEPCHBIX CUCTEMAX, (PAaKTOJIOTUUECKHE CBE/ICHUS
0 CBOWCTBaX, COCTaBe, MOJYYCHUH U OE30M1aCHOM UCTIOIb30BAHUH
BaYKHEHIIINX HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOH IeATEIIbHOCTH YEJIOBEKA; OOIINX HAyYHBIX
MIPUHIIUIIAX XUMUYECKOTO MPOU3BOJICTBA (Ha IpUMeEpe
IIPOM3BOJICTBA CEPHOI KUCIIOTHI, aMMHaKa, METaHOJIA,
nepepaboTKu HEPTH);

- YMETh MPOBOJMUTDH PACUYETHI [0 XUMUYECKUM (hopMynam u
YpaBHEHUSAM XUMHUECKHX PEAKIHI ¢ UCMOIb30BaHUEM
(bu3nYeCcKUX BETUYNH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOIINX BEIIEeCTBA C KOJIUYECTBEHHON
CTOPOHBI: PACUETHI IO HAXOXKACHUIO XUMUIECKOH (POPMYIIBI
BEIIIECTBA; pacyeThl Macchl (00beMa, KOJIMUYECTBA BEILIECTBA)
MIPOJYKTA PeaKkluy, €CJIU OJJHO U3 UCXOJHBIX BEIIECTB JaHO B
BH/JIE PACTBOPA C ONPEAEIEHHON MAacCOBOM J0JI€ paCTBOPEHHOTO
BEIIECTBA WU IaHO B U30BITKE (MMEET MIPUMECH); PacUeThl
MaccoBOM WM 00bEMHOM JJOJM BbIX0/1a IPOYKTA PEAKIINY;
pacyeTsl TerIoBoro 3¢ hexra peakiuii, 00beMHBIX OTHOIIEHUN
ra3os;




- YMETb BBISBIISTH XapaKTEePHbBIE MPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX TTOHITHH, TPUMEHSTH COOTBETCTBYIOIIHNE MTOHSITHS IPU
OMHCAaHUU CTPOCHHS U CBONCTB HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB M UX MPEBPAIICHUN; BBISIBISTh B3aUMOCBSI3b XHMHUECKHUX
3HAHWUU C TOHATUSAMHU U TPEJCTABICHUAMHU APYTUX MPEAMETOB IS
0oJiee OCO3HAHHOTO MOHUMAaHUS 1 O0BSICHEHUS CYIITHOCTH
MaTepHUaTBLHOTO EIUHCTBA MHUPA; UCTIOIB30BaTh CHCTEMHBIE
XUMHUYCCKHE 3HAHUS TSI OOBSICHEHUS ¥ IIPOTHO3UPOBAHUS
SIBIICHUH, IMEIOIIUX €CTECTBEHHOHAYYHYIO IPUPOY;

- YMETh HCIIOJIb30BaTh HANMEHOBAHUS XUMHUECKUX COCTUHEHUH
MEXYHAPOJAHOTO COI03a TEOPETUUECKOM U MPUKIaJHONW XUMUH U
TpUBHAJIbHbIE HA3BAaHUS BEIIECTB, OTHOCSAIINXCS K U3YYEHHBIM
KJIacCaM OPTaHUYECKUX U HEOPTAHUUYECKUX COCAMHECHU;
UCIOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY ISl COCTaBIIEHUS (GOpMYIT
HEOPraHMYECKHX BEIIECTB, MOJEKYISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpPAIIIEHHBIX U CKEJIETHBIX) (opMyI
OpPraHMYECKHX BEIIECTB; COCTABIATH YPABHEHUS XUMUYECKUX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIX PEAKIUil TOCPEACTBOM COCTABICHUS
ANEKTPOHHOI0 OanaHca 3TUX peaKlUii; peakuii HOHHOro 0OMeHa
ITyTEM COCTABIICHUS UX IMOJIHBIX U COKPAIIICHHBIX HOHHBIX
YpaBHEHUH; peaKkluid TUIpoIn3a, peaKkiui
KOMILIEKCOO0pa3oBaHus (Ha MpUMEPE THIPOKCOKOMILIEKCOB
[IMHKA U aJIFOMHHHS); TOATBEPKIATh XapaKTEPHbIE XUMUYECKHUE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMHU U
3aMUCSIMH YPAaBHEHUN XUMUYECKUX PEaKni;

- YMETh KJIacCU(UIMPOBATH HEOPTaHMUECKUE U OPTAaHUIECKHE
BEIIECTBA U XUMHUECKHE PEaKIIUU, CAMOCTOSATEIHHO BEIOUPATh
OCHOBAHUS ¥ KPUTEPUH IS KIIACCHU(PHUKAINY H3ydaeMbIX
XUMHUYECKUX 00BEKTOB; XapaKTEepPHU30BaTh COCTAB U BaXKHEHIINE
CBOWCTBA BEIIECTB, MPUHAJICKAIINX K ONPEACIICHHBIM KJIaccaM U
rpynmnaM CoeAMHEHU (TIPOCThIE BEIIECTBA, OKCHU/IbI, THAPOKCUIBI,
COJIU; YTJIEBOAOPOIbI, IPOCThIE APUPHI, CIIUPTHI, PEHOJIBI,
aJbJIeTU]Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CII0OKHBIE dPHUPHI,
YKHPBI, YTIICBOJIbI, AMUHBI, aMUHOKHUCIIOTBI, OCIIKH ); TPUMCHSITh
3HAHMS O COCTaBE M CBOMCTBAX BEIECTB JJIsl DKCIIEPHUMEHTAIBLHOM




IIPOBEPKH T'MIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHHS
XUMHUYECKHUX PEaKIUi U IPOrHO3UPOBAHUS BO3MOKHOCTEN UX
OCYILECTBIICHHUS;

- YMETb MOATBEPKAATh HA KOHKPETHBIX IPUMEPAX XapaKTep
3aBHCUMOCTH PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX
COEIMHEHNH OT KPaTHOCTH U TuIa KoBanenTHow cssu ("TF " u
"""), B3aUMHOTO BJIMSTHUSI aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaX; a
TaK)Xe 0T 0OCOOEHHOCTEN peaan3aluy pa3INYHbIX MEXaHU3MOB
IIPOTEKAHUS PEaKLn;

- YMETb XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YXJI€HHOM COCTOSIHUM) U MOHOB XUMUYECKHUX
aneMeHToB | - 4 nepuonos Ilepuoanyeckoii cuctemsr .M.
MenzeneeBa 1 UX BaJI€HTHbIE BO3MOXHOCTH, UCIIONIb3Ys TOHATHS
"s", "p", "d-anekTpoHHbIE" OpOUTAITH, SHEPIETHYCCKHE YPOBHHU;
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKUX
9JIEMEHTOB M 00pa3yeMbIX UMU COEJUHEHUI 110 IEpHOAAM U

rpynmnam;

OK 02. Ucnonbs3oBaTh
COBpPEMEHHBIE
CpeIcTBa IOUCKa,
aHanM3a u
HWHTEPIIPETAIIHH
uHpopManuu, 1
nH(pOpMaAIIMOHHBIE
TEXHOJIOTHH TS
BBITTOJIHEHUS 33,149
npodeccruoHanbHON
JeSITeTLHOCTH

B o0s1acTH HEHHOCTH HAYYHOI 0 MO3HAHUS:

- ¢(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOILIECTBEHHOM MPAKTUKU, OCHOBAHHOT'O Ha
JUasiore KyJnbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B IIOJUKYJIBTYPHOM MHPE;

- COBEpLIEHCTBOBAHHE A3BIKOBOM M YATATEIbCKOU
KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS MEXKIY
JIIOJIbMU U TI03HAHUS MUDA;

- OCO3HAHME LIEHHOCTHU HAyYHOU JEATEIBHOCTH,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U
HCCIIEI0BATENIbCKYIO ACSTEIBHOCTh HHAUBUYAIbHO U B
rpynne;

Ogiagenne yHMBepCaJbHBIMU Y4eOHBIMH
MO3HABATEJIbHBIMHU NeHCTBHAMM:

B) padora ¢ nHpopmManueii:

- BJIaJIeTh HaBbIKaMM IIOJy4YeHHs HHPOPMALMU U3
HCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIIATh MIOUCK, aHAJIN3, CHCTEMATU3ALUI0 U

- YMETb IJIAHUPOBATH U BBIIOJIHATH XMMHUUECKUM SKCIIEPUMEHT
(mpeBpalleHns: OpraHuYeCKUX BELIECTB IIPU HArPEBaHUH,
MOJIy4YEHHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE
peaKIy Ha ajbAeru/Ibl, Kpaxmall, YKCYCHYIO KUCIIOTY;
JeHaTypanus OEITKOB IPH HAIPEBaHHH, IIBETHBIC PEAKIIUU OEJIKOB;
MIPOBOJUTH PEAKIIMA HOHHOI'O OOMEHA, ONIPEENIATh CPEaY BOAHBIX
pacTBOpPOB, KAaU€CTBEHHBIE peaKkluu Ha cylibdat-, kapOoHaT- U
XJIOpU/1-aHUOHBI, HA KATHOH aMMOHMS; pelaTh
AKCTIEPUMEHTAIbHBIE 33/1a4u 110 TeMaM "MeTamibl" u
"HemeTamibl") B COOTBETCTBUM € PABUIIAMU TEXHUKHU
0€30MacHOCTH MPH OOPAIEHUH C BELIECTBAMHU U J1a0OPaTOPHBIM
000pyI0BaHUEM; NIPE/ICTABIIATH PE3YIbTaThl XUMHYECKOTO
HKCIEPUMEHTA B ()OPME 3aIUCU YPABHEHHI COOTBETCTBYIOILUX
peaxiuii 1 GopMyJIMPOBaTh BHIBOJBI HA OCHOBE 3TUX PE3y/IbTATOB;
- YMEThb aHAJIU3UPOBATh XUMUYECKYI0 HH(POPMALINIO, ITOITY4aeM YO
U3 Pa3HbIX UCTOYHUKOB (CPEICTB MAacCOBOI HMH(pOpMAINH, CETh
Wurtepuer u npyrue);

- BJIaJIETh OCHOBHBIMHU METOZaMH Hay4HOI'O [TI0O3HAHUS BEIIECTB U
XMMUYECKHX sIBJIICHUH (HaOIt01eHue, H3MEpEHUE, SKCIICPUMEHT,
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WHTEPIPETAINIO HHPOPMAIIMU PA3TUYHBIX BHIIOB U
(dbopM TIpeICTaBICHMS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX (OpMATAX C yICTOM
Ha3HAYCHUS MHPOPMAIUH U [IEJICBON ayTUTOPHH,
BBIOMpAst ONTUMANIbHYIO (hOPMY MTPEICTABICHUS U
BH3YaJIH3aIiH;

- OIICHUBATh JOCTOBEPHOCTH, IETUTUMHOCTD
nH(pOPMAIINHY, €€ COOTBETCTBHE ITPABOBBIM M MOPAJILHO-
ATHUYECKHM HOPMaM;

- ACTIOJIb30BATh CPEJICTBA HHPOPMAIIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3aIIMOHHBIX
3aza4 ¢ coOmroeHreM TpeOoBaHU SPrOHOMUKH,
TEXHUKH 0€30MMacHOCTH, TUTUEHBI, PeCYpCOCOepeKeHHUS,
MIPABOBBIX U ATHYECKUX HOPM, HOPM MH(OPMAIIHOHHOM
0€e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3AIUTHI
nHpopmanuu, nHOOPMAITMOHHONU 0€30MMaCHOCTH
JTUYHOCTH;

MOJIETUPOBaHUE);

- YMETh MPOBOJUTH PACUYCTHI IO XUMHUYECKAM (HOpMYyIJIaM U
YpaBHEHUSM XUMHUYECKUX PEAKIUN ¢ UCTIOIb30BaHUEM
(bU3NIECKUX BETUYNH, XapaKTEPU3YIOIINX BEUIECTBA C
KOJIMUYECTBEHHOW CTOPOHBI: Macchl, 00bemMa (HOpMaIbHbBIE
YCIJIOBUS1) Fa30B, KOJIMYECTBA BEIIECTBA; UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JUISI IPUHATHS PEIICHUH B KOHKPETHBIX
KU3HECHHBIX CHTYAIIHSIX, CBI3aHHBIX C BENICCTBAMH U UX
MIPUMEHEHHEM;

- YMETh CAMOCTOSITENILHO TUIAHUPOBATH U TIPOBOANTH XUMUYECCKHNA
AKCIIEPUMEHT (MOyYeHUE U U3YyUCHHE CBOMCTB HEOPTAHUYECKUX U
OpPraHMYECKUX BEIIECTB, KAUYECTBEHHbIE PEAKIIUU YIIIE€BOJOPOIOB
Pa3IUYHBIX KJIACCOB U KHCIOPOICOACPIKAIIUX OPraHUIEeCKIX
BEIIECTB, PEIICHUE HKCIIEPUMEHTAIbHBIX 3334 I10
pacno3HaBaHUIO HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB) C
cOOJTI0JICHHEM TPABIIT O€3011aCHOTO OOpAIICHUS C BEIIECTBAMHU U
1abopaTOpHBIM 000pyI0BaHUEM, (POPMYIIUPOBATH LIEIH
UCCIIeI0OBaHUs, IPEAOCTABIISITh B Pa3IMUHON (popMe pe3ynbTaThl
9KCIIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

- YMETb OCYILECTBIIATH LIeJICHAPABICHHBIA MOUCK XUMUYECKOM
nH(pOpMaIIUY B PA3IMYHBIX HCTOYHUKAX (HAYYHAS U y4eOHO-
Hay4yHas JIUTepaTypa, CpelicTBa MacCoBOM MHGOpPMAIINH, CETh
WuTepHeT u 1pyrue), KpUTHYECKH aHATN3UPOBATh XUMHUYECKYIO
uH(popMalInIo, epepadaThiBaTh €€ U UCIIOIB30BaTh B
COOTBETCTBHUU C MOCTABJIICHHON yueOHOI 3a1auei;

- BJIaJIETh CUCTEMOW 3HaHUN O METO/IaX HAYYHOTO MO3HAHUS
SIBJICHU TIPUPO/IBI, UCTIONIE3YEMBIX B €CTECTBEHHBIX HAyKaX U
YMEHHUSIMH MPUMEHSTh 3T 3HAHUSA MIPH SKCIIEPUMEHTAIBHOM
WCCIIEZIOBAaHUH BEIIECTB U JUIsl OOBSICHEHUSI XUMUYECKUX SBIICHHM,
HMMEIOIIUX MECTO B MPUPOJE MPAKTUIECKON AeSATEIbHOCTH
YeJIOBEKA 1 B ITIOBCEIHECBHOM KHU3HMU,

OK 04. Db dexTuBHO
B3aMMOCHCTBOBATH 1
paboTtath B
KOJUICKTUBE U
KOMaHJIe

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOIIPEIEIICHUIO;

-OBJIa/ICHUE HaBbIKaMU y4eOHO-HCCIIe0BATEIbCKOM,
MPOEKTHOU U COLIMAJIbLHOM JEATEIbHOCTH;

- YMETb IJIAHUPOBATH U BBIITOJIHATE XMMUYECKUH DKCIIEPUMEHT
(npeBpallleHUss OpraHUYECKHUX BEIIECTB IIPU HArpeBaHUH,
IIOJIy4EHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIC
peaKkIuu Ha aJIbIETUbl, KpaxMall, YKCYCHYIO KHCIIOTY;
JieHaTypauus OeJIKOB IPU HarpEeBaHHUM, LIBETHbIC PEAKIIMU OEIIKOB,
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OBJ1aieHHe YHUBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH
JeHCTBUSIMM:

0) COBMeCTHAsI J1eSITeJIbHOCTD .

- IOHUMATh U UCTIOIB30BATh MMPEUMYIIECTBA KOMaHTHOM
Y UHIUBUYJIBHON PaOOTHI;

- IPUHUMATH 1I€JIM COBMECTHOM JESATEIHLHOCTH,
OpPraHU30BbIBaTh U KOOPAUHUPOBATH JICUCTBUS MO €€
JIOCTHKEHHIO: COCTABIISITh TUIAH JEUCTBHM,
pacnpenensaTh pojv ¢ y4eTOM MHEHUM Y4aCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PabOTHI;

- KOOPJAMHUPOBATH U BBITOJHATH PaOOTY B YCIOBHUSIX
peasbHOTO, BUPTYAJIBLHOTO M1 KOMOMHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYLIECTBJISITh TO3UTUBHOE CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYALUSIX, TPOSIBIISATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBiaieHHe YHUBEPCAJbHBIMH PeryJsiTUBHBIMU
JelCTBUSAIMU:

) NIPUHATHE ce0sl U APYTUX JH/Ieii:

- MPUHUMATh MOTUBBI U API'yMEHTHI IPYTUX JIFOAEH MpU
aHaJIN3€ Pe3yJIbTATOB JEATEIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO APYIUX JIOJCH HA
OIIIMOKH;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIUN
JIPYToro 4eyi0oBeKa;

MIPOBOJUTH PEAKIIMA HOHHOI'O OOMEHA, ONIPEENIATh CPEAY BOAHBIX
pPacTBOpOB, KAUECTBEHHBIEC PEAKIINY Ha CyIb(aT-, KapOOHAT- U
XJIOpU/I-aHUOHBI, HA KATHOH aMMOHMS; pelaTh
SKCTIEpUMEHTAIIbHBIE 33/1a4u 110 TeMaM "MeTamibl" u
"HemeTanmnsl") B COOTBETCTBUU C MPABUIIAMU TEXHUKU
0€30IaCHOCTH TTPpH OOPAIIEHUHN C BEIECTBAMH M J1a00paTOPHBIM
000py0BaHUEM; NIPEJICTABIISATH PE3YIbTAThl XUMUYECKOTO
AKCIIEpUMEHTA B (JOPME 3aIMCH YPABHEHHH COOTBETCTBYIOIINX
peaxiuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3y/IbTaTOB;
-yMETb CaMOCTOSTEBHO IUTAHUPOBATH W IPOBOIUTH XUMHUIECCKHMA
HKCHEPUMEHT (TIOJTy4YeHHE U U3yYeHHE CBOMCTB HEOPTaHUUECKUX U
OpPraHUYECKHX BEILIECTB, KAUECTBECHHbIE PEAKIIMH YIIIEBOIOPOI0OB
Pa3IMYHBIX KJIACCOB M KHCIOPOACOACPIKAIINX OPraHUYECKUX
BEIIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
pacro3HaBaHUIO HEOPraHUYECKUX U OPTaHUUECKUX BEIIECTB) C
cOOJII0JICHHEM TPABIIT O€301IaCHOTO OOpAIEHUs C BEIIECTBAMH U
1abopaTOpHBIM 000pyI0BaHUEM, (POPMYIIUPOBATH LIEIH
HCCIIEIOBAHMSL, IPEJOCTABIIATE B Pa3IMYHON (OpMe pe3ysbTaThl
HKCHEPUMEHTA, aHATU3UPOBATH M OLICHUBATH UX JIOCTOBEPHOCTH;

OK 07.
CopelicTBOBaThH
COXPaHEHHIO
OKpY’Kalollen cpesl,
pecypcocOepeKeHHIO,
MPUMEHSATH 3HaHUS 00
W3MEHEHHUH KJIMMaTa,

B 00nacTH 3K0JI0rH4ecKoro BOCIUTAHMUS:

- ¢(hOPMHUPOBAHHOCTD HKOJIOTMUECKOMN KYJIBbTYpHI,
MMOHMMAHHE BIUSHUS COLUATbHO-IPKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOLHON U COLUAIBHOU
Cpelbl, OCO3HAaHUE IJ100aIbHOT0 Xapakrepa
HKOJIOTUYECKUX MPO0IIeM;

- IUTAHUPOBAHKE U OCYIIECTBIICHUE JEHCTBUI B

- chopMUPOBATH IPEICTABICHUS: O XUMUYECKON COCTABJISIOMIEH
€CTeCTBEHHOHAYYHON KapTHHBI MUPA, POJIH XUMHUH B IO3HAHUU
SIBIIGHUN TPUPOJIbl, B (GOPMUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHATHHONH TPAMOTHOCTH, HEOOXOIUMOM 11t
pelIeHUs MPaKTUUYECKUX 33a]]a4 U HKOJIOTHYeCKH 00OCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0pPOBBIO U IPUPOHOM Cpeae;

- YMETb CO0JII01aTh MPaBHIIa SKOJOTUUYECKH 11eTIecO00pa3HOTo

MIPUHIUIIBI OKpY>KaloIllei cpejie Ha OCHOBE 3HAHUS Leeit MOBEICHUS B OBITY U TPYAOBOH JESITEILHOCTU B IEISIX
OepexIIBOro YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA; COXPAHEHHUS CBOETO 370POBbsI U OKPYXKAIOILIEeH NMPUPOIHON CPeIbl;
MIPOU3BOICTBA, AKTUBHOE HETIPUATUE EUCTBUM, MPUHOCSIINX BpPE] YUUTHIBATH ONTACHOCTH BO3JICHCTBUSI HA KUBBIC OPTaHU3MBI

3¢ dhexTUBHO OKpY:Karolle cpene; OIpe/ICNICHHBIX BEIIECTB, IOHUMasl CMBICII TOKAa3aTelsl
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elcTBOBAaTh B
YpE3BBIYANHBIX
CUTYaLMIX

- YMEHHE MMPOTHO3MPOBATH HEOIarONPHUSATHBIC
3KOJIOTUYECKHUE MOCIEACTBUA MPEANTPHUHUMAECMbBIX
JICCTBUH, IPENOTBPAILATh UX;

- pacIIMPEHUE OMBITA ACATEIBHOCTH 3KOJIOTMYECKOMN
HanpaBJICHHOCTH;

- OBJIAJICHUE HABBIKAMH Y4€OHO-MCCIIEI0BATEIbCKOM,
MPOEKTHOU U COLIMATIbHOM AEATENbHOCTH;

IIPEIEIbHON JOIYCTUMOM KOHLIEHTPALIVH;

- YMETb IIPOTHO3UPOBATh, AHAIM3UPOBATh U OLICHUBATh C MO3ULUN
9KOJIOTUYECKOI 0€301MacHOCTH MOCIIeACTBUS OBITOBON U
MIPOU3BOJCTBEHHOM JESATEIBHOCTH YEJIOBEKA, CBA3aHHOM C
nepepabOTKOM BeleCTB; UCIOIb30BATh MOTYUYEHHbIC 3HAHUSA 115
MIPUHSATHS TPAMOTHBIX PEIICHUH MPOOIJIEM B CUTYaIHSIX,
CBSA3aHHBIX C XUMUEH;

- YMETh OCO3HABaTh ONIACHOCTh BO3/JCHCTBHSI HA JKMBbBIE
OpraHU3MbI OIIPEIEICHHBIX BEIECTB, IOHUMAasl CMBICT
ITOKa3aTels IPeIeIbHON TONyCTUMONW KOHIIEHTPALlUH, U
MOSICHATH HAa IPUMEPAX CIIOCOOBI YMEHBIICHUS U
IIPEIOTBPALLEHUS MX BPEIHOTO BO3ACUCTBUSA HA OPTaHU3M
YEJI0BEKA.

IIK 1.1. Kontposb
CaHUTAPHOTO U
300TrMTHEHHYECKOTO
COCTOSTHUSI OOBEKTOB
JKNUBOTHOBOJACTBA U
KOPMOB.

IIK 1.2
IIpoBenenue
BETEPUHAPHO-
CaHUTapHBIX
MEpOIPUATUH IS
MIPEAYIPEKICHUS
BO3HUKHOBEHUS
Oone3Hen
KUBOTHBIX.

IIK 1.3.

[IpoBenenue
Berepunapho-
CaHUTAPHBIX
MEpONPUATHH B
YCIIOBHSX
CHeMalIn3UPOBaHHbBIX

B yacTu TpyA10BOro BOCHUTAHMS:

- TOTOBHOCTb K TPYly, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYIOIIO0HE;

- TOTOBHOCTb K aKTUBHOM JI€SITEILHOCTH
TEXHOJOTUYECKOW U COLIMAIbHON HAINPABICHHOCTH,
CIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATDH U
CaMOCTOSITEJIbHO BBITIOJHATH TAKYyIO €SI TEIIBHOCTD;

- HIHTEpPEC K pa3Iu4HbIM cepaM mpodeccuoHanbHOM
e TeTLHOCTH,

OBiaeHHe YHUBEPCAJIbHBIMHU Y4eOHBIMU
NMO03HABATEJbHBIMU 1€HCTBUAMM:

a) 0a30BbIe JIOTHYECKHE IEHCTBHSI:

- CaMOCTOSITETILHO (POPMYJIMPOBATH U aKTYaTU3UPOBATH
nmpo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN NIPU3HAK WIIN
OCHOBAHUS JJIs CPABHEHUSI, KIIAaCCU(PUKALIUU U
0000IICHMUS;

- ONPE/ICIIATh 1NN JeATEIbHOCTH, 3a/1aBaTh MapaMeTpPhl
Y KPUTEPUH UX JTOCTHKCHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHUSI B
paccMaTpUBaEMbIX SBJICHUSX;

- BIQJIETh CUCTEMON XUMUYECKUX 3HAHUM, KOTOPask BKJIIOYACT:
OCHOBOTOJIAralone NOHATUS (XUMUYECKHH 3JIEMEHT, aTOM,
AJIEKTPOHHAs 000JI0UKa aTOMa, S-, P-, d-3JIeKTPOHHBIC OPOUTAITN
aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, AIEKTPOOTPULIATEIbHOCTD,
CTETNEHb OKUCIICHUS, XUMUYECKas CBsI3b, MOJIb, MOJISIPHAsS Macca,
MOJIAPHBINA 00BEM, YTIIEPOIHBIN CKeeT, QYHKIIMOHAbHAS TPYIINa,
paauKa, u30Mepus, K30MEpbl, TOMOJIOTUYECKUN Psifl, TOMOJIOTH,
YII€BOAOPOABI, KUCIOPOI- U a30TCOJAEPKAILNE COSAMHEHUS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YIIIEBOIBI, JKUPHI, OCIIKH),
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE
COCTMHECHUS, KPUCTALTNYECKAS PEIICTKA, THIThl XUMUYECKUX
peakuuii (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC, IK30- U
SHIO0TEPMHUUYECKHE, PEAKIIMH HOHHOTO 0OMEHa), pacTBOD,
3JIEKTPOJIUTHI, HEAJIEKTPOIIUTHI, JIEKTPOIUTHYECKAS
JTUCCOIUAITNS, OKUCTUTEIb, BOCCTAHOBUTEIH, CKOPOCTh
XUMUYECKON peaKlnu, XUMUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI (T€OpHUsl XUMHUYECKOIO CTPOCHHSI OpraHUUECKHUX BEIIECTB
A.M. bytneposa, Teopust 3NEKTPOJIUTUUECKON TUCCOLUALINH,
nepuoanueckuii 3akon .M. MenneneeBa, 3aK0OH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUMN S3bIK XUMHH,
(bakTosornueckue CBEJeHHs O CBOMCTBAX, COCTAaBE, OJIyYEHUU U
0€30MacHOM HCIIOIH30BAHUH BAKHEHIIINX HEOPTAHUICCKUX U
OpPraHMYECKUX BEIIECTB B OBITY U NPAKTUUECKOMN IEATEIbHOCTU
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SKUBOTHOBOIYECKUX
XO3AUCTB.

- BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBATh
COOTBCTCTBHEC PEIYJILTATOB LCIIAAM, OLICHUBAThL PUCKHU
MOCJICICTBHI JIeATEIbHOCTH;

- pa3dBUBAaTh KPCATUBHOC MBIINIJICHUC TP PCIICHUN
KU3HECHHBIX MPOOJIEM

0) 0a30BbIe HcCAed0BaATEIbCKUE TeHCTBUA:

- BJIaJICTh HaBBIKAMH Y4EOHO-HUCCIIEOBATEILCKON 1
HpOCKTHOfI ACATCIIbHOCTH, HABbIKaAMHU Pa3pCUICHUA
pooiewm;

- BBIABJIATHh IPUYIUHHO-CIICACTBCHHBIC CBA3U U
aKTyaJM3UpOBaTh 3aJ1a4uy, BEIIBUTATh THUIIOTE3Y €€
pElICHHS, HAaXOAUTh apryMEHTHI JIJIS JIOKAa3aTelIbCTBA
CBOUX YTBEpXKACHUH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU
pEIICHHUS;

- AHAJIM3UPOBATDH MMOJIYYCHHBIC B XOAC PCHICHUS 3a1a4n
pe3yJbTaThl, KPUTHYCCKH OIICHUBATH UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHUC B HOBBIX
YCIIOBUSX;

- YMCThb IICPCHOCUTH 3HAHUS B IIO3HABATCIIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEICATCIIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIIBUI'aTbh HOBBIC UACH, IpCAjiaraTb OpUrnHaJIbHbIC
MOJIXOJIbI M PEIICHUS;

- CITOCOOHOCTH UX HCIOJIb30BAHUS B MO3HABATEIHHON U
COILIMAJILHOM TTPAKTHKE

YEIIOBEKa;
- YMETb BBISIBIIATh XapaKTE€pPHbIC MPU3HAKUA U B3aUMOCBS3b
W3YYECHHBIX OHSITHUA, TPUMEHSTh COOTBETCTBYIOIINE MOHITHS IPU
OMHICAHUU CTPOCHHUS U CBOWCTB HEOPTAHMUECKUX U OPTaHUYECKUX
BEIIECTB U UX MPEBPAIlICHUN; BBISIBISITh B3aUMOCBSI3b XUMHUECKHUX
3HaHUM C MOHATUSAMU U TIPEACTABICHUSIMU IPYTUX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

- YMETb UCIIOJIh30BaTh HANMEHOBAHUS XUMHUYECKUX COCTMHCHUM
MEKIYHAPOAHOTO COI03a TEOPETUUECKON U MPUKIAAHON XUMUU U
TPUBUAIILHBIC HA3BAHUS BAXXHEHIITNX BEIIECTB (ITUJICH, allCTHIICH,
rmuepuH, GeHo, GopManbaeru, YKCyCHast KUCIIOTa, TIIUIUH,
yrapHblil ra3, yrieKuciblil ra3, aMMHuak, raleHasi u3BeCTb,
HeraiieHasi U3BeCTh, TUThEBAs COAA U JPYTUX), COCTABIATH
(hopMyJIBI HEOPTAHHMYECKUX U OPTAaHMYECKHUX BEIIECTB, YPaBHEHUS
XUMHYECKHUX PEaKIHii, 00BACHATH UX CMBICI; TIOJITBEPKIAThH
XapaKTEepHbIC XUMUYECKHE CBOKMCTBA BEIIECTB
COOTBETCTBYIOIIUMH 3KCIEPUMEHTAMU U 3aMKUCSIMU ypaBHEHU
XUMUYECKUX PEAKIINN;

- YMETh yCTaHaBJIUBATh MIPUHAIICKHOCTh U3YUEHHBIX
HEOPraHMYECKUX U OPTaHUYECKHUX BEIIECTB K ONMPEACICHHBIM
KJIaccaM M rpyIIiaM COeUHEHUMN, XapaKTepru30BaTh UX COCTaB U
BKHEUIIIE CBOMCTBA; ONPEACIIATh BUIBl XUMHUYCCKUX CBS3CH
(KoBasieHTHAs, MOHHAS, METAJUTMYECKAsI, BOJOPOIHAS ), TUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIacCU(PHUITUPOBATh
XUMUYECKHUE PEAKIINH;

- chopMUpOBATH IPEICTABICHUS: O MAaTEPUATILHOM €IUHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUHN TIPUPOIBL; O
MeCTe U 3HAYCHUH XUMHUHU B CHCTEME €CTECTBCHHBIX HAYK H €€
pOJK B 00ECTICYCHUN YCTOMYUBOTO PAa3BUTHSI UEIIOBEUECTBA: B
pelIeHny mpooOIeM HKOJIOTHYECKOM, SHEPrETHUECKON U MUIIEBOM
0€30MacHOCTH, B pa3BUTUN MEIUIIMHBI, CO3IaHIUH HOBBIX
MaTepHanoB, HOBBIX HICTOYHUKOB SHEPTUH, B 00ECTICUCHUN
palMoHAIBHOTO MPUPOIOIIONIH30BaAHUSA, B POPMUPOBAHUHT
MHPOBO33PEHHUS U O0IIEH KyIbTYphl HETIOBEKA, a TAKKe
IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U
MPUPOJTHOM CpEJIE;
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- BIAJCTh CUCTEMON XUMUYECKIX 3HAHUN, KOTOPasi BKIIOYAET:
OCHOBOIOJIararIye NOHATHS (JIONOJHUTEIBHO K CUCTEME
MOHSITHI 6230BOT0 YPOBHS) - U30TOIBI, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHUE aTOMa, THOPUIN3AIUS aTOMHBIX
opOuranei, xumuaeckas csasb ("F " u ", kpaTHbIE CBA3M),
MOJIIpHasi KOHIIEHTpalus, CTPYKTypHas (popmyna, n30MepHst
(cTpyKkTypHasi, reoMeTpuuecKas (LIMC-TpaHC-U30MEPHsI ), TUIIBI
XUMHAYECKHUX peakiuii (roMo- U TeTepOreHHbIE, 00OpaTHMEBIEC U
HEoOpaTUMBbIE), PACTBOPHI (MICTUHHBIE, JUCTIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENIEHb JUCCOLUAIIUNH, SJIEKTPOIN3, KPEKUHT,
PUGOPMHUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHYECKUE 3HAHUS, JIeXKalllle B OCHOBE IOHUMaHUs
PUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBICHHM,
COBpPEMEHHBIE MTPE/ICTABICHUS O CTPOCHHUH BEILIECTBA HA ATOMHOM,
MOJICKYJISIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX; TIPEACTABICHHS O
MEeXaHU3MaxX XUMHUECKHUX PEaKIHii, TEPMOJAMHAMUYECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHUS, 0 XUMUYECKOM
PaBHOBECHH, TUCIIEPCHBIX CUCTEMAX, (PAaKTOJIOTUUECKHE CBE/ICHUS
0 CBOWCTBaX, COCTaBe, MOJYYCHUH U OE30M1aCHOM UCTIOIb30BAHUH
BaYKHEHIIINX HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOH IeATEIIbHOCTH YEJIOBEKA; OOIINX HAyYHBIX
MIPUHIIMIIAX XUMUYECKOT0 MPOU3BOJICTBA (HA IIpUMeEpe
IIPOM3BOJICTBA CEPHOI KUCIIOTHI, aMMHaKa, METaHOJIA,
nepepaboTKu HEPTH);

- YMETh MPOBOJMUTDH PACUYETHI [0 XUMUYECKUM (hopMynam u
YpaBHEHUSAM XUMHUYECKHUX PEAKINI ¢ UCMOIb30BaHUEM
(bu3nYeCcKUX BETUYNH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOIINX BEIIeCTBA C KOINYECTBEHHOMN
CTOPOHBI: PACUETHI IO HAXOXKACHUIO XUMUIECKOH (POPMYIIBI
BEIIIECTBA; pacyeThl Macchl (00beMa, KOJIMUYECTBA BEILIECTBA)
MIPOJYKTA peaKkluu, €CJIU OJJHO U3 UCXOJHBIX BEIIECTB JaHO B
BH/JIE PACTBOPA C ONPEAEIEHHON MAacCOBOM J0JI€ paCTBOPEHHOTO
BELIECTBA WU 1aHO B U30BITKE (MMEET IPUMECH); PaCUEThI
MaccoBOM WM 00bEMHOM JJOJM BbIX0/1a IPOYKTA PEAKIINY;
pacyeTsI TerIoBoro 3¢ dexra peakiuil, 00beMHBIX OTHOIIICHUN
ra3os;
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- YMETb BBISBIISTH XapaKTEePHbBIE MPU3HAKU U B3aUMOCBSI3b
W3YYCHHBIX TTOHSITHIA, TPAUMEHSTh COOTBETCTBYIOIINE MTOHSITHSI TIPU
OMHCAaHUU CTPOCHHS U CBONCTB HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIECTB M UX MPEBPAIICHUN; BBISIBISTh B3aUMOCBSI3b XHMHUECKHUX
3HAHWUU C IOHATUAMHU U TPECTABICHUAMHU APYTUX MPEAMETOB IS
0oJiee OCO3HAHHOTO MOHUMAaHUS 1 O0BSICHEHUS CYIITHOCTH
MaTepHaTbLHOTO EIUHCTBA MHUPA; UCTIOIB30BATh CHCTEMHEIE
XUMHUYCCKHE 3HAHUS TSI OOBSICHEHUS ¥ IIPOTHO3UPOBAHUS
SBJICHUH, UMEIOIIUX €CTECTBCHHOHAYUHYIO IIPUPO.Y;

- YMETh HCIIOJIb30BaTh HANMEHOBAHUS XUMHUECKUX COCTUHEHUI
MEXYHAPOJAHOTO COI03a TEOPETUUECKOM U MPUKIaJHONW XUMUH U
TpPUBHAJIbHbIE Ha3BAaHUS BEIIECTB, OTHOCSIIMXCS K U3YYEHHBIM
KJIacCaM OPTaHUYECKUX U HEOPTAHUUYECKUX COCAMHECHU;
UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTaBICHUSI POPMYIT
HEOPraHMYECKHX BEIIECTB, MOJEKYISPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpPAIIIEHHBIX U CKEJIETHBIX) (opMyI
OpPraHMYECKUX BEIIECTB; COCTABISATh YPABHEHUS XUMUYECKUX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBHTEJIbHBIX PEAKIUil TOCPEACTBOM COCTABICHUS
ANEKTPOHHOI0 OanaHca 3TUX peaKInii; peakuii HOHHOro 0OMeHa
ITyTEM COCTABIICHUS UX IMOJIHBIX U COKPAIIICHHBIX HOHHBIX
YpaBHEHUH; peaKkuid TUpoJIn3a, peakiui
KOMILIEKCOO0pa3oBaHus (Ha MpUMEPE THIPOKCOKOMILIEKCOB
[IMHKA U aJIFOMHHHS); TOATBEPKIATh XapaKTEPHbIE XUMUYECKHUE
CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH IKCIIEPUMEHTAMH U
3aMUCSIMH YPAaBHEHUN XUMUYECKUX PEaKni;

- YMETh KJIacCU(UIIMPOBATH HEOPTaHMUECKUE U OPTaHUIECKHE
BEIIECTBA U XUMHUECKHE PEaKIIUU, CAMOCTOSATEIHHO BEIOUPATh
OCHOBAHUS ¥ KPUTEPUH IS KIIACCHU(PHUKAINY H3ydaeMbIX
XUMHUYECKUX 00BEKTOB; XapaKTepPU30BaTh COCTAB U BaKHEHIINE
CBOWCTBA BEIIECTB, MPUHAJICKAIINX K ONPEACIICHHBIM KJIaccaM U
rpynmnaM coeAMHEeHU (TIPOCThIE BEIIECTBA, OKCHUIBI, THAPOKCHUIBI,
COJIU; YTJIEBOAOPOIbI, IPOCThIE APUPHI, CIIUPTHI, PEHOJIBI,
aJbJIeTU]IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIE IPUPHI,
YKHPBI, YTIICBOJIbI, AMUHBI, aMUHOKHUCIIOTBI, OCIIKH ); TPUMCHSITh
3HAHMS O COCTaBE M CBOWCTBAX BEIIECTB JJIsl KCIIEPUMEHTATbHON
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IIPOBEPKH T'MIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKaHHS
XUMHUYECKHUX PEaKIUi U IPOrHO3UPOBAHUS BO3MOKHOCTEN UX
OCYILECTBIICHHUS;

- YMETb MOATBEPKAATh HA KOHKPETHBIX IPUMEPAX XapaKTep
3aBHCUMOCTH PEaKIMOHHON CIIOCOOHOCTH OPTaHUYECKUX
COEIMHEHNUH OT KPaTHOCTH ¥ Tura KosaneaTHow cssu ("F " u
"""), B3aUMHOTO BJIMSTHUSI aTOMOB U I'PYIIIT aTOMOB B MOJIEKYJIaX; a
TaK)Xe 0T 0COOEHHOCTEN peann3aluy pa3IMuHbIX MEXaHU3MOB
IIPOTEKAHUS PEaKLn;

- YMETb XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUM) U HOHOB XUMUYECKHUX
aneMeHToB | - 4 nepuonos Ilepuoanyeckoii cuctemsr .M.
MenzeneeBa 1 UX BaJI€HTHbIE BO3MOXHOCTH, UCIIONIb3Ys TOHATHS
"s", "p", "d-anekTpoHHbIE" OpOUTAITH, SHEPIETHYCCKHE YPOBHHU;
OOBSICHATH 32aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
9JIEMEHTOB M 00pa3yeMbIX UMU COEJUHEHUI 110 IEpHOAAM U

rpynmnam;
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2.2, H.]IaanyeMble JUIHOCTHBIC PE3YyJIbTAThI P€AJIN3allMU NMPOrpaMMbI

BOCIIMTAaHUA
Kon JInuHOCTHBIE pe3yJbTaThl HPOrPaAaMMbl BOCIIMTAHHUS
JIMYHOCTHBIX
pe3yJIbTaToB
peaauzanuu
NPOrpamMMsbl
BOCIIMTAHUS
I'pa:xknanckoe BocnuTaHue
001a1aTh OMBITOM IPAXKAAHCKOM COIMAIBHO 3HAUUMOM J1€ATEIbHOCTH (B
JIP 06 YYEHUYECKOM CaMOYIIPaBICHHUH, BOJIOHTEPCKOM JIBUKEHUU, IKOJIOTHUECKUX,
BOCHHO-NIATPUOTUYECKUX U APYrue 00beAMHEHUX, aKIHIX, IPorpaMMax)
ITaTproTHyeckoe BOCIUTAHHE
IPOSIBIIATH IE€ATEIbHOE IEHHOCTHOE OTHOIIEHNUE K UICTOPUUECKOMY U KYJIBTYPHOMY
JIP 09 HAcJeIMI CBOEro M JApyrux HaponoB Poccuum, Tpamunusm, Ipa3aHUKaM,
naMsATHUKaM HapoA0B, IPOXKHUBAKOLIMX B poAHON cTpaHe — Poccun
JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE
MPOSIBJISATH YBaKEHHUE K KHU3HH U JIOCTOMHCTBY KaXK/I0TO YeJIOBEKa, CBOOO/IE
MHUPOBO33PEHYECKOT0 BIOOPA U CAMOOIIPEAEIICHHS], K IPEACTABUTENAM PA3TUUHBIX
JIP 13 THUYECKUX TPYIII, pEIUTruii HapoaoB Poccun, HX HallMOHAJILHOMY JOCTOUHCTBY U

PENUTHO3HBIM UYBCTBAM C YYETOM COOJIOACHHSI KOHCTUTYLIMOHHBIX MPaB U CBOOO
BCEX rpakJaaH

duznueckoe BOCIIMTAHHE, (])opanOBalme KYJbTYPHbI 310POBbHA U IMOIIUOHAJTBHOI'O

0J1aronoJyqust

JIP 21

MOHUMAOIINK U BBIPAKAIOMINM B MPAKTUYECKON AESITENbHOCTA LIEHHOCTD KU3HU,
3J10pOBbsl U OE€30M1aCHOCTH, 3HAYEHHE JTUUYHBIX YCUIUM B COXpaHEHUHU U
YKPEIUIEHUU CBOETO 3/10POBbs U 3[I0POBbsI IPYTUX JIFOAEH

JIP 23

BBIpaXXaTh Ha MIPAKTUKE YCTAHOBKY Ha 3JI0POBBI 00pa3 )KU3HU (340pOBOE
MUTaHue, COOJII0ICHUE TUTHUEHBI, PEXKUM 3aHATUN U OTIIBIXA, PETYIISIPHYIO
(U3HYECKYIO AaKTUBHOCTD), CTPEMUTHCS K (PU3HUECKOMY COBEPIICHCTBOBAHHUIO,
COOJTFOTAFOIINI M MpONaraHAuPYIOIIHi 0€30MacHBIA U 3I0POBBIA 00pa3 )KU3HU

JIP 24

HPOSBIISITH CO3HATEIHHOE U 000CHOBAHHOE HEIPHUATHE BPEIHBIX MPUBBIYEK
(KypeHusi, ynoTpeOIeHus alKoroJisi, HAPKOTUKOB, JTFOOBIX (POPM 3aBUCUMOCTEN),
JIeCTPYKTUBHOTO TTOBEJICHHS B 001IecTBE U IM(POBOI cpelie, MOHUMaHUE UX Bpeaa
JUIs (PU3UYECKOTO M ICUXUYECKOTO 370POBBSI

TpynoBoe BocnuTanue

JIP 30

BBIpQXAaTh OCO3HAHHYI0 TOTOBHOCTh K TOJYYCHHIO MPO(PECCHOHATHHOTO
o0pa3oBaHus, K HEMPEPHIBHOMY OOpa30BaHUIO B TEYCHHE >KU3HH KaK YCJIOBHIO
YCHEIIHON MPOQECCHOHATBHOM U 00IIECTBEHHON NeATETbHOCTH

IKOJOrnYecKoe BOCIIUTAHHE

JIP 33

J€EMOHCTPUPOBATH B MOBEJEHUN CPOPMHUPOBAHHOCTD IKOJIOTUYECKOM KYIbTYPhI Ha
OCHOBE MTOHMMAaHUS BIUSHUSA COLMATBLHO-3KOHOMUYECKHUX MIPOLIECCOB HA MPUPO.Y,
B TOM YHCJI€ Ha IJ100albHOM YPOBHE, OTBETCTBEHHOCTD 3a JIEUCTBHUS B IPUPOIHOM

cpene

JIP 34

BBIPAXAaTh JCITEIbHOE HENPUITHE ACUCTBUM, IPUHOCAILKX BPEI IPUPOAE

JIP 35

MPUMEHSTH 3HAHUSI €CTECTBEHHBIX U COLMATBHBIX HAYK ISl pa3yMHOTO,
OepexIIMBOTO MPUPOIOTIOIH30BAHMS B OBITY, 0OIIECTBEHHOM MPOCTPAHCTBE

JIP 36

MMETh U Pa3BUBATh OIbBIT IKOJIOTHYECKH HAMPABIEHHOMN, IPUPOIOOXPAHHOM,
pecypcocoOeperaroiiei 1esTeIbHOCTH, YIaCTBYIOIINN B €r0 MPHOOpETEHNUN
JPYTUMU JHOJbMHU
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HeHHOCTI/I HAYYHOI'O INTO3HAHUA

JIP 37

ACATCIIBbHO BbIPpAXXaTh MO3HABATCIIbHBIC MHTCPECHI B PA3HBIX MPECIMCTHBIX o0macTIx
C y‘IéTOM CBOUX MHTCPCCOB, CHOCO6HOCTCI>’I, ,HOCTH)KCHHP’I

JIP 38

O6J'Ia,I[aTI> NpeaACTaBJICHUEM O COBpCMeHHOﬁ Haquoﬁ KapTUHC MHpa,
JOCTMIKCHUAX HAYKU U TCXHUKH, APTYMCHTUPOBAHHO BbIPAKAaTh ITIOHUMAHUEC
3HAYCHHUA HAYKU B )KU3HU pOCCI/II>’ICKOF0 O6H.I€CTBa, o0ecreYeHnH ero
6€3OH3CHOCTI/I, T'YMAaHUTApHOM, COMAJIbHO-OKOHOMHWYCCKOM Pa3BUTUHU Poccun

JIP 40

pa3BUBaTh U NPUMEHATh HaBbIKM HAOJIOCHNS, HAKOIUIEHUS M CUCTEMAaTH3aIlH
(aKTOB, OCMBICIICHHS OTIBITA B €CTECTBEHHO-HAYUYHOU M T'yMaHUTapHOU 00JIacTIX
IIO3HAHUS, HCCIIEI0BATENbCKON AESITEIbHOCTH
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3. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI

3.1. O0beM JUCHUIIMHBI U BHABI y4eOHOH padoThI

Bup yueOHoOM padoThI Oovem 6
yacax

O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI IMCUHUILTHHBI 132
B T.4.
1. OcHOBHOE coep:kaHMe 91
TEOpEeTUYECKOe 00yUeHUE 31
NPAKTUYECKUE 3aHIATHUS 32
Ja00opaTOpHBIC 3aHATHUS 18
KOHTPOJIbHBIE Pa0OTHI 10
2. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJePKaHHe (COAepKaHHe 29
NPUKJIATHOTO MOIYJIA)
TEeOpeTUYecKoe 00ydeHue 3)
NPAKTUYECKUE 3aHIATHUS 16
1abopaTopHBIC 3aHATHS 8
IlpomeskyTouHasi aTTecTanus (3K3aMeH) 12
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3.2. TeMaTu4ecKHil IVIaH U COAEPKAHME IUCUUILIMHBI «XUMHA»

HaumenoBanue Conep:kanue yuyeOHOro Marepuasia (OCHOBHOE M NMPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | Dopmupyembie
pa3/1eJi0B U TeM J1a0opaToOpHbIe U MPAKTHYeCKHE 3aHATHS, MPUKJIATHONH MOIYJIb 4acoB | KOMIETEHIHHU

OcHOBHOe colep:KaHue 91
Pa3znes 1. OcHOBBI CTPOEHHS BellleCTBa 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue atomoB | Teopernueckoe 00ydenue 2 JIP 06
XAMAHCCKHAX CoBpeMeHHas MOJIENIb CTPOEHHS aToMa. DJIEKTPOHHAs KoHpurypaius aroMma. Kinaccupuxanus JIP 37
SJICMCHTOB XHMHYECKHUX DJIEMEHTOB (S-, P-, d-251eMeHThI). BasieHTHBIE 211eKTPOHBI. BaleHTHOCTE. DIIEeKTpOHHAS JIP 40
fipupona NPHUPOJIa XUMHUYECKOM CBA3H. DIEKTPOOTPHIATEILHOCTE. KOBalleHTHAsI CBSI3b, €€ PA3HOBUIHOCTH U )
XUMHUHCCKON CBA3N | \jexapu3mMbl 0Opa3oBanus (OOMEHHBIN M JOHOPHO-aKIENTOPHBIH). MoHHas cBA3b. MeTanueckas CBs3b.

Bonoponnas cBs3b. MexMOIIeKyIsIpHbIE B3aUMOJEHCTBUSA.

W30TO1BI, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUE aTOMa, THOPHIN3aIIHsI aTOMHBIX OpOUTaIeH.

IIpakTHYeckune 3aHATHS 2

Pemenue npakTHYeCKUX 3aJJaHUH Ha COCTABIICHUE DJIEKTPOHHO-TpaduIecKux (Hopmyt aieMeHToB 1-4

MIEPUOJIOB.

Pemenue 3agannii Ha KCIIOJIL30BAHUE XUMUYECKON CUMBOJIMKY Y Ha3BAHUUN COEMHEHHI 110 2

HOMEHKJIATYpe MEXIYHAPOJIHOTO COI03a TEOPETHUECKOM 1 MPUKIAHON XUMUU U TPUBUAIBHBIX

Ha3BaHWH JUTSI COCTABJICHUS XUMHYECKHUX (POPMYJI IBYXaTOMHBIX COSTUHEHHUH (OKCUIOB, CYITb(HUIOB,

TUAPUAOB U T.I1.) ¥ IPYTHX HEOPTAHUYECKUX COSAMHEHHI OT/IEITbHBIX KIIACCOB.
Tema 1.2. OcHOBHOe coep:KaHue 2 OK 01
Hepuonmaeckuit TeopeTHueckoe 00y4eHme OK 02
3aKoH 1 Tabnua IMpakTHyeckue 3aHATHS 2 TP 09
J.1. Menneneera

[Tepuoanueckas cucremMa xumuueckux 3iueMeHToB .M. Menneneesa. ®U3nYeCcKuil CMbICIT

[Tepuoanueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKUX

AJIEMEHTOB, 00Pa3yeMbIX MU IMPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKCHHEM

XUMHUYECKOro aneMenTa B [lepuonnyeckoil cucreme. MuUpoBO33peHUECKOE M HayYHOE 3HAUCHUE 9

[Tepuonnueckoro 3akona [{.1. Menneneesa. [Iporunossr JI.11. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHUX 3JIEMEHTOB.

Pemmenue IMMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTHICCKUX 3aI[aHI/II71 Ha XapaKTCpU3aluo XUMHYCCKUX
neMeHTOB «MeTalandeckue / HeMeTaNTHYeCKHEe CBOKWCTBA, DJIEKTPOOTPULIATENBHOCTh U CPOJCTBO K
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3JIEKTPOHY XMMHUYECKUX IJIEMEHTOB B COOTBETCTBHE C UX DJICKTPOHHBIM CTPOCHUEM U MOJOKEHUEM B
MEPUOJIUYECKOM CUCTEME XUMUYECKUX 3iieMeHTOB JI.1. MenneneeBay.

Pa3pnen 2. XumMuyeckue peakunu

12

Tema 2.1. Turms!
XUMHUYECKHUX
peaxkuuii

OcHoBHOe cofep:kaHue

Teopernyeckoe o0yueHue

Knaccudukanuus 1 THIIBI XUMHUYECKUX PEAKIMNA C y4aCTHEM HEOPTaHUYECKUX BEIECTB.
KonnuectBeHHble OTHOIIEHHS B XUMUH. OCHOBHBIE KOJIMUYECTBEHHBIE 3AKOHBI B XUMUU U PACUETHI 110
YpaBHEHUSAM XUMHUYECKUX peakiuii. Mosb Kak eJMHMIIA KOJUYecTBa BelecTBa. MolisipHas Macca.
3aKOHBI COXPaHEHUSI MacChl U SHEPruu. 3akoH ABoraapo. MossipHelil 00beM razoB. OTHOCUTEIbHAS
IUIOTHOCTD I'a30B.

Peaknun koMIuiekcooOpa3oBaHUs ¢ y4aCTHEM HEOPTraHMYECKHUX BEIIECTB (Ha MpUMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U AJIFOMUHMUS).

[MpakTHyeckune 3aHATHS

CocraBieHue ypaBHEHUI peakliuii COeIMHEHUS, pa3IoKeHNUs, 3aMeleHNs, 0OMeHa. Y paBHEHUS
peakiuii TOpeHusi, HOHHOTO 0OMEeHa, OKUCICHHUSI-BOCCTAHOBIICHHS.

PacueT KonM4eCcTBEHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U NPOAYKTOB peakiuu. Pacuet
KOJIMUYECTBEHHBIX XapaKTEPUCTUK MIPOYKTa PEAKIIMH COEIMHEHUS, €CJIN OJJTHO U3 BEILLECTB IaHO B
M30BITKE W/UIU COAEPKUT MpuMecH. Pacuer maccoBoit miin 00beMHOMN JJOJU BBIXO/1a MPOAYKTa PEaKINU
COEJIMHEHUS OT TEOPETHUECKU BO3MOKHOT0. PacueT 00beMHBIX OTHOIIEHUI ra3oB. PacueT macchl
(00BeM, KOJTMYECTBO BEIIECTBA) MPOAYKTA PEAKIIUH, €CJIM OJHO U3 BEIIECTB JaHO B BUJIE PACTBOpA C
ONPEAEICHHON MacCOBOM J0JIEH pAaCTBOPEHHOI'0 BEILIECTBA.

VYpaBHeHUs OKHUCTEHUsI-BoccTaHOBNIEHUsA. CTeneHp okucieHusi. OKUCIUTETh U BOCCTAHOBUTED.
OKHCIIUTEIBHO-BOCCTAaHOBUTENBLHEIE p€aKkuuu B IIpUpoOaAC, NPpOU3BOJACTBCHHLIX IMPOLECCAX U
KHU3HEAEATEIILHOCTH OpraHu3MoB. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIN MOTEHIIMAI CPEIBI.
CocraBieHue 1 YpaBHHUBAHUEC OKHUCIHUTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ MCTOAOM 3JICKTPOHHOT'O
Oananca. TunuyHble HEOPTAHUYECKUE OKUCITUTENN U BOCCTAHOBUTENHU. DJIEKTPOJIU3 PACTBOPOB U
pacIuIaBoOB COJIEH.

OK 01
JIP 37
JIP 40

Tema 2.2.
DIIEKTPOJIUTHYECKAS
Jucconuanusa nu
WOHHBIN 0OMEH

OcHoBHOe coepxkaHue

TeopeTnueckoe o0yueHue

TeopI/IH BHeKTPOJIHTI/I‘{eCKOﬁ Jucconuanuu. PeaKI_II/II/I HoHHOTO 00MeHa. CocTaBieHHE peaKquI HOHHOI'O
oOMeHa IMMyTEM COCTABJICHHUA UX ITOJIHBIX U COKPAIICHHBIX MOHHBIX ypaBHeHI/If/'I.

FI/II[pOJ'II/I?) coJieil. 3HaueHue ruapoJuns3a B OMOJIOrnYeCKUX OOMEHHBIX npouneccax. HpI/IMeHeHI/Ie
TUApOJin3a B IPOMBIIIJICHHOCTH.

OK 01
JIP 33
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JlabopaTopHble 3aHATHSI 2

JlaGopaTopHas pabota «Peakuuu ruipoan3a.

HccnenoBanue cpeasl pacTBOPOB colield, 00pa30BaHHBIX CHJIBHBIMU U CIaOBIMH TPOTOJIUTAMH, U HX 2

PEaKIyii ¢ paCTBOPAMH MIETIOYH U KapOoHaTa HaTpusi. COCTaBIIEHUE PEAKIMIA THAPOIN3a COJICH.
KonTpoabnas

CrtpoeHue BelecTBa U XUMUICCKUE PEAKIUH. 2
pabora 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPraHUYECKUX BelllecTB 22
Tema 3.1. OcHoBHOe coepxkaHue 6 OK 01
Knaccuguxarms, Teopernueckoe odyueHune 2 OK 02
HOMEHICTaTypa 1 [IpenMer Heopranuyeckoit xumuu. BzaumocBs3bp Heoprannueckux Bemects. Knaccuduxarms TP 37
CTpocHHC HEOpTaHWYeCcKuX BemecTB. [IpocThie U cioxHbIe BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB
HeOpTaHiHeckix (oKcuabl, THAPOKCUIBI, KUCIOTHI, co). HoMeHKIaTypa 1 Ha3BaHHE HEOPraHMUYECKUX BEIIECTB UCXOSA
petects 13 UX XUMHUYECKOH (POPMYIIBI MITH COCTABJICHUE XUMUIECKOH (HOpMyIIBl UCXO/Is U3 Ha3BaHHS BEIIECTBA

0 MEXYHapOJIHOM MM TPUBUAIbHOW HOMEHKJIATYype.

MesxMomneKyasipHbIe B3auMoneicTBrs. Kprcrammoruaparsl. ArperaTHble COCTOSTHHSI BEIIECTBA. 2

Kpucrammmueckue u amopdHble BemiecTBa. THITBI KPUCTAIUTMYECKUX PELIETOK (aTOMHAs!, MOJIEKYJIsIpHAs,

MOHHAsI, METAJTMYECKas ). 3aBUCUMOCTh (PH3MUECKUX CBOMCTB BEIIECTBA OT TUTIA KPUCTAIUTMIECKON

pemetku. [IpuurHbEI MHOr0OOpasus BEIIECTB.

CoBpeMeHHbBIE TIPEACTABICHUS O CTPOCHUH TBEPIBIX, KXUIKHX W Ta3000pa3HbIX BemecTB. JKuakne

KPUCTAJLIIBL.

[MpakTH4yeckune 3aHATHS 4

Pemenne 3amau Ha pacueT MaccoBOM 0y (MacChl) XUMHUYECKOTO dJIeMEHTa (COSAMHEHUS) B MOJICKYIIe

(cmecm).

Pemenne npakTHueckux 3aJaHURl MO KiIacCHUPUKAIMM, HOMEHKIAType M XHMHUYECKUM QopMmyiaam

HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (Ha3bIBATh U COCTABIATH (POPMYIIBI X MIMUYECKHX BEIIECTB, 4

OTIpeeIATh IPUHAJICKHOCTD K KJIaccy).

Hctounnku xumuueckoil nHpopmanuu (HaydHas ¥ ydeOHO-Hay4yHasi JUTEpaTypa, CpeICTBa MacCOBOU

uHpopmanuu, cetb MutepHer u apyrue). Ilouck uHdopmanmu mo HazBaHHUSM, HIEHTU(PUKATOpPAM,

CTPYKTYPHBIM (hopMyJIaMm.
Tema 3.2. ®uszuko- | OcHOBHOE conepxkaHHue 10 OK 01
XMMHYCCKHE Teopernyeckoe 00yueHne 4 OK 02
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CBOWCTBA Mertamel. O6mue puU3NYecKue U XUMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOJydeHUs. 3HAYeHUE JIP 35
HEOPraHUICCKUX METAJIJIOB U HEMETAJIJIOB B IPUPOJIE U KU3HEIEITEIIbHOCTHU YeJI0BeKa U opraHu3MoB. Koppo3us meTanios: JIP 36
BCILECTB BUJIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

Hewmeramner. O6mmme Gpu3nieckue 1 XUMHYECKIE CBOMCTBA HEMETAUIOB. THUIHMYHBIC CBOWCTBA METAJIOB

IY— YII rpynmn. Knaccudukanus u HOMEeHKIAaTypa COeAMHEHUNH HeMeTauioB. KpyroBopoTsl OMOTeHHBIX

3JIEMEHTOB B IPUPOJE.

XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEIIECTB (OKCHAO0B, THIPOKCHUIOB, KUCIIOT,

coJiel 1 JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB, BOJAOPOIHBIX COEAUHEHUH,

BBICHINX OKCHJIOB U TUAPOKCHJIOB.

IIpakTHYeckHe 3aHATHA

CocraBiieHHE ypaBHEHMI XMMHUYECKHX PEAKIMi C y4aCTUEM HIPOCThIX U CIOXHBIX HEOPTraHUYECKHX

BEIIECTB: OKCUIOB METAJIJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JEMEHTOB; HEOPIaHMYECKHUX KHCIIOT,

OCHOBaHUH M aM(QOTEPHBIX THAPOKCUIOB, HEOPTAHUYECKUX COJICH, XapaKTEPHU3YIOIUX UX CBOWCTBA.

Pemienne npakTUKO-OPMEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUMM Ha CBOMCTBA M  IIOJy4YEHHUE

HEOPraHUYECKHUX BEIECTB.

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota «CBOWCTBa METAIJIOB U HEMETAIIIOBY.

UccnenoBanme (¢u3nueckux W XUMHUYECKHX CBONCTB METANIOB U HeMeTawioB. PemieHue

JKCIEPUMEHTAIBHBIX 33Jad II0 CBOMCTBAM XUMHYECKMM CBOMCTBAM METAJUIOB M HEMETAUIOB, IIO

pacro3HaBaHUIO U MOJIYYCHHUIO COETMHEHUI METAJJIOB U HEMETAJUIOB.
Tema 3.3. OcHOBHOe coepkaHue OK 01
IIpousBozcTso Teoperuyeckoe odyueHue OK 02
HEOPTaHIHECKHX OOme mpeacTaBiIeHNs O MPOMBIIUICHHBIX COC00ax MOMYYeHUS XUMHUECKUX BEIIECTB (Ha MpHMepe JIP 13
BEILIECTB. 3HAUCHUE JIP 21

U IPUMEHEHUE B
OBITY U Ha
IPOU3BOJICTBE

IPOU3BOJICTBA AaMMHAKa, CEPHON KHCIIOTHI).

‘-IepHa;I M IOBCTHAA MCTAJUIyprus. HpaKTI/I‘-IGCKOG IMPUMCHCHUC BJICKTPOJIN3a IJIA MOJIYYCHUS ICIIOYHBIX,
IIEJIOYHO3EMENIFHBIX METAIJIOB M amfoMUHNS. CTEKIIO0 M CHITMKATHAs TPOMBIILICHHOCTb.

[Ipo6siemMa 0TX0/10B U TOOOYHBIX NPOJTYKTOB.

IIpakTHYeckHe 3aHATHA

Pemrenne mpakTHKO-OpUEHTHPOBAHHBIX 3aJaHUI O PO HEOPTAaHMYECKOM XMMUU B Pa3BUTHU MEIUITUHBI,
CO3JaHHNH HOBBIX MaTepI/IaJ'IOB (B CTpOI/ITCJ'IBCTBe nu I[p. OTpaCJ'ISIX HpOMI)IIHJ'IeHHOCTI/I), HOBBIX UICTOYHHUKOB
SHEPTHH (ATbTePHATUBHBIE HCTOYHUKH SHEPTUH) B PEHICHUHU MPOOIEM 3KOJIOTMYECKOM, YDHEPTreTHIECKON
M TIUIIEBOI 0€30MaCHOCTH.
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Kontpoabnasn
pabora 2

CsoiicTBa HCOPTraHNYCCKUX BCIICCTB.

Pasgea 4.

Crpoenne u CBOMCTBA OPraHN4eCKUX BellecTB

21

Tema 4.1.
Knaccudukamms,
CTpPOCHHUE U
HOMEHKJIaTypa
OpTraHUYECKHUX
BEIIIECTB

OcHoBHOe cofep:kaHue

TeopeTnyeckoe 00yueHue

[Ipeamer opranndeckoi XumMuu. B3anMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.

XUMUYECKOE CTPOCHHE KaK MOPSAOK COECJUHEHHUS aTOMOB B MOJIEKYJIE COIJIACHO MX BaJCHTHOCTH.
OCHOBHBIE TOJIOKEHUS TEOPUH XUMHUUECKOIO0 CTPOEHMsI opraHuueckux coeauHeHuil A.M. Bbytieposa.
VYraeponHblii CKeleT OpraHu4eckod MoJekyiabl. MoJeKkyssipHble W CTPYKTYpHbIE (pa3BepHYTHIE,
COKpAIlleHHbIE) XUMHYECKUEe (POpMYNbl. 3aBHCHMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO CTPOCHHS
Mosekya. M3oMmepust U nzomepsl (CTpYKTypHas, reomMerpuueckas (Luc-TpaHc-uzomepusi). KpatHocthb
XUMHUYECKON CBS3U.

Ilonstne o ¢yHkuMOHaNbHON rpymnme. [IpuHUUNBI KiIacCUPUKALMKM OPraHUMYECKUX COEIUHEHHH.
MexayHapoaHasi HOMEHKJIATypa U IPUHIIMIIBI HOMEHKJIATYPbI OPraHUYECKUX COCIUHEHUM.

IIpakTHYeckHe 3aHATHA

Homenknatypa oOpraHMuYecKMX COEJUHEHMH OTIENbHBIX KIJIACCOB (HACBHILIEHHBIE, HEHACBHIIICHHBIE U
apoMaTUYeCKHE YIIeBOJOPOAbI, CIIUPTHI, (PEHOJBI, albJeTU/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocrtaBieHre MOJMHBIX U COKPALICHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHMYECKHX BEIECTB OTAEIbHBIX
KJIACCOB, MCTIONB3Ys MX Ha3BaHUs MO CUCTEMaTHYeCKON HOMEHKIaType. PacueTsl npocreiimiei popmynb
OpPraHMYeCKOI MOJICKYIIbI, HCXO/ISI U3 3JIEMEHTHOTrO cocTaBa (B %).

OK 01
JIP 09

Tema 4.2. CBolicTBa
OpraHUYEeCKUX
COCIUHEHUN

OcHOBHOe coep:kaHue

TeopeTnueckoe 00yueHue

OU3UKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COEIWHEHUN OTHENIbHBIX KJIAccoB (0COOEHHOCTH
KJ1accU(hUKALMU U HOMEHKJIATyphl BHYTPHU KJIacca; TOMOJIOTHUYECKUM psaa U obmmas Gopmyna; nzomepus;
(bu3nyecKue CBOMCTBA; XUMUYECKHE CBOMCTBA; CIOCOOBI MOJTYUECHHUS):

— TpenaesibHbIE YIIIeBOJOpoabl. ['opeHHe MeTaHa Kak OJIMH W3 OCHOBHBIX HCTOYHHUKOB TeIia B
IPOMBIIUIEHHOCTH U ObITy. CBOICTBAa MPHUPOAHBIX YIJIEBOJOPOJIOB, HAXOXACHHWE B MPHUPOJE H
NPUMEHEHUE aJTKAHOB;

— HCIPCACIIbHBIC U aPOMATHUUCCKUC YTITICBOAOPOIbI. HOHI/IMepI/ISaHI/IH OTHUJICHA KaK OCHOBHOC HAIIPaBJICHUC
€ro UCroJIb30BaHUA. FOpeHI/IG AlCTUJICHA KaK NICTOYHUK BBICOKOTEMIICPATYPHOTO INIAaMCHU AJId CBApPKU U
PE3KHU MCTAJIJIOB,

— KHUCJIOPOACOJEpKAINE COCIUHEHUS (COUPTHI U MPOCTblie 3(PUPHL, (EHOIBI, albJIETUABl U KETOHBI,
KapOOHOBBIC KHCIIOTHl M MX MPOM3BOAHBIE). [IpakTHdeckoe MPUMEHEHHUE YTHIICHTIUKOJS, TIIHIEPUHA,

OK 01
OK 02
JIP 35
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¢dbenona. [lpumenenue hopmanbaeruaa, aneTaibIeTHaa, YKCYCHOM KUCIOTH. MblIa Kak COJIM BBICIIMX
KapOOHOBBIX KUCJIOT. MoIOIHEe CBOWCTBA MbLIA;

— a30TcoacpKammne COCANHCHHNA (aMI/IHBI Hn aMHHOKHUCJIOTHI, 6eJ'IKI/I).

Knaccupukanmuss um  0cOOEHHOCTHM OpraHMYecKHX peakuuid. PeakinuonHble 1eHTphl. Panukansl.
IlepBoHaYaJIbHBIE MTOHATHUS O TUIAX U MEXAHU3MaX OPraHUYECKUX PEaKIUil.

IIpakTH4YecKkue 3aHATUA

Pemenue nenodex npespaiieHnii Ha TEHETUYECKYIO CBSA3b MEXKIY KJaCCaMH OPraHMYECKUX COENMHEHUN
C COCTAaBJICHUEM Ha3BaHUHI OPraHUYECKUX COCIUHEHUN 10 TPUBUAIBHON UIIU MEXIYHAPOIHOU
CHUCTEMAaTHYECKON HOMEHKJIAType. Penienre pacueTHBIX 3a7a4 110 ypaBHEHUAM PEAKLUM ¢ y4aCTHEM
OpraHUYECKHUX BEIECTB.

JlabopaTopHble 3aHATHS

JlaboparopHas pabota «[lomyueHue sTuIeHa U U3YUYEHUE €TI0 CBOMCTBY.

[Tomyuenue 3TUIeHA U3 3TaHOJIA B Ta0OPATOPUU M U3yUYCHHE €T0 (PH3UIECKIX U XUMUIECKUX CBOMCTB.
CocraBrieHue peaxiuii mpucoeUHEHHUS U OKUCIICHHS Ha TpUMepe 3TujieHa. Penenne pacueTHbIX 3a1a4
C MCIOJIb30BAaHUEM INIOTHOCTH a30B IO BOAOPOY U BO3AYXY.

Tema 4.3.
Oprannueckue
BEILECTBA B
KU3HEIEATEIIBHOCTH
YEJI0BEKa.
[IponusBoacTBO M
IIPUMEHEHHE
OPraHUYECKHUX
BEILECTB B
IIPOMBIIIJICHHOCTH

OcHoBHOe cofepxkaHue

Teopernyeckoe o0yueHue

buooprannueckue coenunenus. Ilpumenenune u Ouonoruyeckas poib yriaeBogoB. OkucieHue
VIJIEBOJOB — UCTOYHHK OSHEPrUM JKUBBIX OpraHu3MoB. OO0macTd NpPUMEHEHUS aMHHOKHCIIOT.
[IpeBparenust 6enkoB nuiy B opranusme. buonornyeckue Gpynkunu 6enkos. buonorunueckue pyHkimu
JKUPOB. PONb OpraHrueckoil XMMUU B pEIICHUH MPOOJIEM IMUIIEBOW 0€30TTaCHOCTH.

HyxnenHoBble KHCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HyKJIeoTu0B. COCTaB HYKJIEHMHOBBIX KHCIIOT
(JHK, PHK). Posiib HyKJIEHHOBBIX KUCIIOT B KU3HEAESATEILHOCTH OPTAaHIU3MOB.

[Tpou3BOACTBO OpraHUYECKUX BEUIECTB: MPOU3BOJICTBO METaHOIA, iepepaboTka HedTu. [lomudTuneH kak
KPYIMHOTOHHQ)KHBI TPOJIYKT XHMHUYECKOTO Tmpom3BojicTBa. [Ipumenenue stwiena. [IpowsBoicTso u
MIPUMEHEHUE KayyyKa U PEe3UHBI.

CuHTEeTHYECKHE W HCKYCCTBEHHBIC BOJIOKHA, WX CTPOCHHE, CBOMCTBA. [IpakTHueckoe HMCIOJIb30BaHUE
BOJIOKOH. CHHTETHYECKHE TUICHKH: H30JIALUSA [ MPOBOAOB, MEMOpaHBI I ONPECHEHHUS BOJIBI,
3alllMTHBIE IUICHKU JJIs aBTOMOOWIIEH, IUIACTBIpH, XUPYprudyeckue moBs3ku. HoBble TexHoIOrHH
JaJTbHENIIIETO COBEPILIEHCTBOBAHUS TIOJIMMEPHBIX MAaTEPUAIOB.

Ponb opranmveckoit XuMuM B pelieHuH MPo0JIeM dIHEPreTHYECKON O€30IacCHOCTH, B Pa3BUTHH
MEJIULIMHBI, CO3JAHUN HOBBIX MaTEPHAJIOB, HOBBIX UCTOUHUKOB YHEPTUH (aIbTEPHATUBHBIE HCTOYHUKHU
SHEPTHH).

OK 01
OK 02
JIP 13
JIP 23
JIP 24

25




IIpakTHyeckune 3aHATHSA

Pemenne IMMPAKTUKO-OPUCHTUPOBAHHBIX SaI[aHHfI 10 COCTABJICHHUIO XUMHNYCCKHNX peaKuHﬁ, OTpaxaromux

XMMHUYECKYIO aKTUBHOCTh OPIraHUYECKUX COCIMHEHUH B pa3IMYHbIX cpefax (MPUPOIHBIX, 2

OHMOJIOTHIECKHX, TEXHOTEHHBIX).
KonTpoabnas C . 5
paGoTa 3 TPYKTypa U CBOWCTBA OPraHMYECKUX BEIIECTB.
Paznea 5. Kunernuyeckue u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XHMUYECKHX PeaKIuid 12
Tema 5.1. OcHoBHOe coepxkaHue 4 OK 01
Kunernyeckue Teopernueckoe odyueHune 2 OK 02
3AKOHOMEPHOCTH Xumnueckue peakuuu. Kiaccudukanus xuMu4eckux peakuuii: no ¢pa3oBoMy cOCTaBy (FOMOTEHHbBIE U
MPOTCRAHIA reTepPOTeHHBIE), IT0 UCTIOJIB30BAHMIO KaTaM3aTopa (KaTaIUTHIECKHE i HEKATATUTHYECKHE).
XUMHHCCIX CKOpOCTh peakiy, €€ 3aBHUCHUMOCTb OT pa3iM4yHbIX (AKTOPOB: MPUPOIBI PEATUPYIOIIUX BEIIECTB,
peaKiu KOHIEHTPAlLlMU pearupyroumx BelecTs, TeMieparypsl (mpasuio Bant-I'odpda), miomany peakiuoHHON 2

MIOBEPXHOCTH, HAJTMYUS KaTanu3aropa. Pojib KaTaau3aTopoB B IPUPO/IE U TPOMBIIILIEHHOM ITPOU3BO/ICTBE.

OHeprusi akTuBalMU. AKTHBHpPOBaHHBIM KomIulekc. Karamuzatopel u katanus. Ponb kaTaam3aTopoB B

IIPUPOJIE U NPOMBIIIIJIEHHOM ITPOU3BOJICTBE.

JlabopaTopHble 3aHATHS 2

N3yueHne 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEAKIMH OT KOHIIEHTPAIMH PEarupyromIuX BEUIECTB H

TeMIIepaTyphbl.

JlabopaTopHasi paboTa Ha BEIOOD:

1. JlaboparopHas pabora «OrmpeneneHue 3aBUCUMOCTH CKOPOCTH pPEAKIMU OT KOHILIEHTPAIUH

pearupyromux BemecTB». lMccinenoBaHue 3aBUCMMOCTH CKOPOCTH pEAaKIUM OT KOHLEHTPAlHH. 2

OmnpeneneHre KOHCTAaHTBI CKOPOCTH PEAKIIMU TpaprUuecKUM METOIOM.

2. JlaGopatopHass pabota «OrmnpeaeneHue 3aBUCUMOCTH CKOPOCTH pEaKIMH OT TeMIepaTyphi».

HccnenoBanue 3aBHCUMOCTH CKOPOCTH PEAKIIMU OT TeMIIEpaTypsl. Pacuer sHeprun akTHBALUU peakluy.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha aHaiu3 (AKTOPOB, BIMSIONMX Ha H3MEHEHUE

CKOPOCTH XMMHYECKOW PEAKIUU.
Tema 5.2. OcHoBHOe coaep:kaHue 6
TepmoaMHAMIYECKH | Teopernueckoe 00yUeHHe 2 OK 01
© 3AKOHOMCPHOCTH Kiaccudukarnms XuMHIeCKUX peakiyii: Mo TerioBoMy 3GHeKTy (IK30TepMUUECKHIE, SHIOTEPMHUECKHE), OK 02
EE;LG;(:;P;( no oOparumoctu (oOpatumbele M HeoOpatumble). TemaoBbie APHEKTH XUMHUECKUX PEaKLUH. 2 JIP 36

Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh PEAKIHMi. XUMHUYECKOE PaBHOBECHE M €T0 CMEIEHNE TO]T
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PEaKITHiA. JeHCTBUEM pa3IMYHBIX (aKTOPOB (KOHIICHTPAIMS PEareHTOB MM TPOJYKTOB PEaKIMH, JaBJICHUE,
PaBHOBecue TeMIiepaTypa) Ui CO3aHUs ONTHMAIBHBIX YCIOBUH MPOTEKAHUS XUMHUECKUX MPOIIECCOB.
XUMHYECKHIX OHsATHE 00 HHTANBNHUMU M SHTpormu. DHeprus [mO6ca. 3akon ['ecca m cienctBust u3 Hero. Poib
I1 0 C) ['m66ca. 3 r P
peakuui CMEIlIEHHs] pAaBHOBECHsI B TEXHOJIOTHYECKUX MTPOIECCAX.
IIpakTHyeckne 3aHATHS 2
[Mpunnun Jle [larenve. BrusHue paznmmyHbix (aKTOPOB HAa H3MEHEHHWE DPABHOBECHS XUMHUYECKHX
pEaKLHid.
3aKOH JIEWCTBYIOIIMX MacC M KOHCTaHTa XHMHYECKOTrO paBHOBecHsa. PacueTbl paBHOBECHBIX
KOHIICHTPALIMI pearupyromux BEIeCTB U MPOIYKTOB peakiuil. PacueTs! TemoBoro 3gpdexra peakium. 2
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHWid Ha TmpuMeHeHue npuHiuna Jle-lllarense s
HaXOJKICHHUS HAIIPABJICHUSI CMEIICHUS PABHOBECHS XUMHUECKOM pEaKkIy 1 aHaIu3 (JaKTOPOB, BIHMSIOIINX
Ha CMEIIEHNE XUMUYECKOTO PABHOBECHSI.
JlabopaTopHble 3aHATHSI 2
JlaGopatopHasi pabora «V3ydeHne BIUSHHA PA3IUYHBIX (PAKTOPOB HA CMEIIEHHE XHWMHUYECKOTO
paBHOBECHSI.
HccnenoBanue BIMSHUS W3MEHEHUS KOHIIGHTPAIMM BEIIECTB, PEAKIMU Cpelbl M TeMIIepaTyphl Ha 2
CMEIICHHEe XUMHYeCKoro paBHOBecHs. CpaBHEHHE TMIOJNYUYEHHBIX PE3yJIbTaTOB C TEOPETUYECKH
IIPOTHO3MPYEMBIMH Ha OCHOBE npuHimna Jle [latense.
KonTpoabnas .
CKOpOCTh XMMHUYECKOH peakiui 1 XUMUIECKOE paBHOBECHE. 2
pabora 4
Pa3nea 6. JucnepcHble CUCTEMBI 10
Tema 6.1. OcHoBHOe coep:kaHue 4 OK 01
Hucnepcrbie Teopernueckoe odyueHune 2 OK 02
CHUCTEMBI U (PaKTOPHI OK 07
" Hucnepcusie cuctemsbl. Komnmouaueie cuctemsl. IcTUHHBIE pacTBOPHI.
HX YCTOMYMBOCTH N JIP 33
PactBopenue kak ¢uzmko-xumuueckuit mpoiecc. PactBopbl. CriocoObl MPUTOTOBIEHUS PacTBOPOB. TP 34
PactBopumMocTh. MaccoBasi 10y pacTBOpeHHOTo BemiecTBa. [IpenenbHo A0mycTUMbIe KOHIIEHTPALUU U TP 35
UX HCII0JIb30BaHUE B OLIEHKE 3KOJOTUYECKON O€30MaCHOCTH. 2 1P 36
Knaccudukanus nucnepcHbix cucteM no coctaBy. CTpoeHue M (GakTopbl YCTOHUHMBOCTH JTMCHIEPCHBIX
cucreM. Pacrio3HaBaHMe UCTHHHBIX PAaCTBOPOB, KOJUIOMIHBIX PAaCTBOPOB M TPYOOTUCIIEPCHBIX CHCTEM.
Crpoenne munemisl. PaccenBaHue cBeTa NIpU MPOXOXKIECHHMM CBETOBOTO IydKa uepe3 ONTHYECKH
HeoaHOpOoAHYIO cpeny (dbdexra Tungans).
IpakTHyeckune 3aHATHS 2
Pemrenue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB. 2
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Pemrenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA JUCIIEPCHBIE CUCTEMBI, HCIIOIb3YEMBIE B
OBITOBOM M TMPOU3BOJICTBEHHOH JEATENBHOCTH YEJIOBEKa, C MO3MLUH 3KOJOrMYecKol Oe30MacHOCTH
MIOCJICJICTBUI U I'PaMOTHBIX PEIICHUN Tp0o06JieM, CBI3aHHBIX C XUMHUEH.

Tema 6.2. OCHOBHOE cOep/KAHUE 4 OK 01
HccfeﬂOBaHHe JlaGopaTopHblie 3aHATHSI 4 OK 02
CBOICTB JIP 36
JlaGopatopHas pabota «IIpurorosiaeHue pacTBOPOB».
HCIIEPCHBIX CUCTEM N o
A p [IpuroroBneHne pacTBOPOB 3alaHHON (MOJIIPHOM) KOHLEHTpaluuu (C MPaKTHUKO-OPHUEHTHUPOBAHHBIMU 2
TS X
g BOIIPOCAMH ), OTIPEIETICHUE CPeJibl BOJHBIX PACTBOPOB.
UaeHTU(DUKAITIN
JlabopaTtopHas pabota «lccnenoBanue TUCIIEPCHBIX CUCTEM).
[lpuroToBneHne M HM3y4eHUE CBOWMCTB JUCIEPCHBIX CHCTEM Pa3HBIX BUIOB: CYCIIEH3UH, IMYJIbCHUH, 9
KOJUTOMJTHOTO pacTtBopa. CpaBHEHHE CBOMCTB MCTUHHBIX U KOJUIOMJIHBIX PACTBOPOB, BBISBICHUE
OCHOBHBIX Pa3JIM4Uil MEKITY HUMHU.
Kontpoabnas
JlucnepcHble CUCTEMBI. 2
pa6ora 5
Pazgen 7. KauyecTBeHHbIe peakui 00HAPY KEHHS HEOPraHMYeCKUX M OPraHMYecKHX BellecTB 8
Tema 7.1. OcHoBHOe cofepxkaHue 4 OK 01
Obnapysenne IpaKkTHYeCKHe 3aHATHSI 2 OK 02
HEOPraHUYECKUX JIP 35
ATIOHOB 1 AHIOHO KauecTBeHHBIE XMMHUECKHE PEAKIIUH, XapaKTepHbIE 111 OOHAPYKEHHSI HEOPraHUYECKUX BELIECTB
KaTHOHOB U aHUOHOB . o
(xaToHOB M aHnOHOB). CocTaBieHNE YpaBHEHUH peakiuii oOHapyxeHust kKatnoHoB [-VI rpynm u 5
AQHUOHOB, B T.4. B MOJICKYJISIPHON ¥ HIOHHOM (popmax.
Peakiiuy 0OHapy)KeHUs] HEOPraHMYECKUX BEIIECTB B peasIbHBIX 00BEKTaX OKPYXKAIOMICH CPEIbl.
JlabopaTopHble 3aHATHS 2
OObHapyxeHue HeOpraHWYeCKUX BellecTB (kKaTuoHOB [-VI rpymnm uin aHMOHOB) € UCIIOJIB30BaHHUEM
Ka4eCTBEHHBIX aHAIUTHUECKUX PEAKIINH.
JlaGopaTopHast paboTa Ha BEIOOD:
1. JIaboparopHas paboTa « AHAIUTUYECKUE peakuy KaTuoHoB [-VI rpynm».
IIpoBeeHne KaueCTBEHHBIX PEAKLUI, HCIOIb3YEMBIX JIJIsl OOHapYKeHUsl KaTHOHOB | rpynmsl (kamus, 9

HaTpus, MarHus, aMMoHusl), Il rpynnsl Ha npumepe 6apus, [II rpynmnel — cBununa, IV rpynmnst —
AIFOMUHMS,

V rpynnsl — xene3a (11 u II), VI rpynnel — Hukens. Onucanve HabM0JaeMBbIX SIBICHUN U COCTaBJICHHE
XUMHUUYECKHUX PEAKIHM.

2. JJabopatopHasi paboTa « AHATUTUYECKUE PEAKITH AHUOHOB).
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[IpoBeneHne KaueCTBEHHBIX PEAKIUi, NCTIONB3yEeMbIX NI OOHApyKeHUsI aHHOHOB: KapOoHara, pocdara,
cynedarta, cynbduaa, HUTpaTa, xjaopuaa u ap. Onrcanue HabIIOJAEMBIX SBICHHUA U COCTABICHHUE
XUMHYECKHX PEAKIN.

Tema 7.2. OCHOBHOE colepKaHue 4 OK 01
Obnapyxenue IpakTHYECKHE 3aHATHS 2 OK 02
OpraHUYEeCKUX JIP 24
KauyecTBeHHBIE XUMUYECKHE PEAKLIMH, XapaKTepHBbIE IJIs1 OOHAPYKEHUS OTAEIbHBIX KJIACCOB
BEIIECTB OTACIbHBIX N o
I'i:co . & OpPTaHUYECKHUX COCTMHEHHI: ()EHOJIOB, abJIETH/IOB, KpaxMalla, YKCYCHOW KUCIOTHI, aMUHOKHCIIOT | JIp. 9
KJI B
Jlenatypauus 6€IKOB IPH HarpEeBaHHUM, IIBETHBIE PEAKLIUU OEJIKOB.
UCIIOJIb30BaHUEM N .
CocTaBJeHHEe KaUeCTBEHHBIX PeaKINii OOHAPYKCHHUSI OPraHUYECKHUX COCTMHEHNHN OTACIHHBIX KIACCOB.
Ka4eCTBEHHBIX
peaKiii JlaGopaTopHble 3aHATHS 2
OOHapyxeHue OpraHMYeCKUX COCAMHEHUH OT/IEIbHBIX KJIaCCOB.
JlaGopaTopHast paboTa Ha BEIOOD:
1. JTaGoparophas pabota «KauecTBeHHbIE peaKIIMK Ha OT/IEJIbHbIE KJIACChl OPraHUYECKHX BEILIECTBY.
[IpoBenenne KauyecTBEHHBIX PEaKIUil, UCIIOIb3yEMBbIX AJI1 OOHAPYKEHUS] OPTraHUYECKUX BEIIECTB
pa3IMYHBIX KJIAcCOB: (PEHOJIOB, aIbJIETHI0B, KpaxMalla, YKCYCHOU KUCIIOThI, aMUHOKHCIIOT, OSJIKOB U JIp.
Onucanue HaOII01aEMBbIX SIBICHUI U COCTaBJIEHUE XUMUYECKUBIX PEAKIUI U/HUIH CXEM. 9
2. JIaboparopHas pabota «KauecTBeHHBIH aHAIN3 OPraHUYECKUX COSAMHEHUH MO ()yHKIMOHAIBLHBIM
rpymmam».
[IpoBeeHne KaueCTBEHHBIX PEAKLUH, HCIIOIB3YEMBIX JUIsl PACTIO3HABAHUS OPTraHUYECKHUX BEIECTB
OTJIEbHBIX KJIACCOB MO (DYHKIIMOHATIBHBIM IPYIIaM: Ha IPUMEPE aMUHOKHUCIIOT U KapOOHOBBIX KUCIIOT,
CHHUPTOB U (PEHOJIOB, ATBJIETHIOB U KeTOHOB. Onrcanue Ha0JIt0JaeMbIX SBJICHUN M COCTABICHUE
XUMHUYECKHUX PEaKIMi W/UIH CXEM.
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAEPKAHUE TPUKJIATHOIO MOIYJIA) 41
Pa3znea 8. Xumusi B ObITY M IPOU3BOICTBEHHOM /1eSITEJILHOCTH Ye10BeKa 4 OK 01
Tema 8.1. OCHOBHOe coflepKaHne 4 OK 02
OK 04
Xumus B OBITY i I[IpakTuueckue 3ansrus 4
MMPOU3BOJICTBEHHOM OK 07
NesTeNbHOCTH Dxonoruyeckas 6€30MacHOCTb MOCIEACTBUI OBITOBOM U TPOU3BOJCTBEHHON ACSATEIILHOCTH YEIIOBEKA, 9 IIK1.1
YeITOBEKA. CBsI3aHHas C epepadbOTKOM 136eme0TB; MIOWCK ¥ aHAJIN3 XUMHYECKON I/IH(i)O}jiMaI_[I/II/I U3 Pa3ITUYHBIX
O6ecrednBanyie UCTOYHHUKOB (Hay4Has U ydeOHO-Hay4yHas IUTEpaTypa, CpeCTBA MaCCOBOM HH(POPMAIINH, CETh
yXoy1 3a cobakamy ¢ | IHTEPHET 1 IpYTHE).
P —— Keiicol (¢ yueTom (Eyz[ymen npodeccruoHanbHON z{eﬂTenULHocm) H% aHa3 nH(pOopMaIHU O 9
HEOBXOIAMELX IPOHM3BOJICTBEHHOM JEATETLHOCTH YETIOBEKA, CBA3aHHOW C mepepaboTKON U MOTy4YeHHEM BEIIECTB, a
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CpeICTB U
WHBEHTAps

TaKXke ¢ IKOJOrMuecKoi 6e30macHocThi0. O0ecneunBaTh yX0/ 3a KUBOTHBIMH C UCIIOIb30BAHUEM
HEOOXOAMMBIX CPEICTB U MHBEHTApSI.
3amura keiica: [IpencraBieHue pe3yabTaToOB pellleHUs KeCOB (BBICTYIIJIEHUE C TPE3EHTAINei)

Pasznen 9. UcciienoBanue 1 XuMHYeCKHil aHAJIN3 00beKTOB Ouochepnl

Tema 9.1 OcHOBEI
nabopaTopHOM
NPaKTUKU B
po¢eCcCHOHATBHBIX
nabopaTopHsx

OcHoBHoOe coepkaHue

JlabopaTopHble 3aHsATHS

JlaGopatopHas padota «OCHOBBI JIAOOPATOPHOM MPAKTUKI.
JlaGopaTopHas ocyJa 1 XuMrU4eckue peakTuBbl. OCHOBHBIE JabopaTopHbIe onepanuu. JlabopaTopHoe
obopynoBanue. TexHrKa 0€30MaCHOCTH M MpaBmiia paboTHI (MOBEICHHS) B Ja0OOPATOPHUH.

IIpakTHyeckune 3aHATHSA

BeimoHeHEe THIIOBBIX pacdyeToB IO TEMATHKE HKCIIEPUMEHTA (BBIXO MPOAYKTA PEaKIiH, Macca
HaBECKH, 00BEM PACTBOPUTEIS).

OO0paboTka TaHHBIX, aHAJIN3 U OLIEHKA UX JOCTOBEPHOCTH (BBIYHUCIICHUE CPEHETO 3HAYCHUS
HKCHEPUMEHTAJIBHBIX JAHHBIX, TOTPELIHOCTH).

[IpencraBieHue pe3ynbTaToOB 3KCHEPUMEHTa B pa3iauyHONl gopme (Talbnuma, rpaguk, oT4eT, JOKIAN,
Mpe3eHTalysl). KOHTPOJIb CAHUTAPHBIX M 300IMTHEHMYECKHX MapaMeTpoB B IKMBOTHOBOIYECKHX U
NTHIIEBOTYECKUX TTOMEIICHUSX;

- IPOBEPKE CAHUTAPHOI'O COCTOSIHUS MACTOUII U MECT BOJIOTIOS JKUBOTHBIX;

- KOHTPOJIE CAaHUTAPHBIX MTOKa3aTeNIeH pa3IMYHBIX BUIOB KOPMOB ISl )KUBOTHBIX;

- oTOOpe MaTepuaia Juis J1abopaTOpHBIX HCCIeIOBAHU;

- TIPOBEPKE CPEACTB U TPAHCHOPTHPOBKH >KUBOTHBIX Ha MPEIMET COOTBETCTBHS BETEPHHAPHO-
CaHUTaPHBIM

paBUJIaMm;

- WHAWBUYAJIbHOM 3aIIUTHl U THTHEHUYECKHX HOPM PaOOTHUKAMHU, 3aHATHIMU B 5KHBOTHOBOJICTBE.

OK 01
IIK1.3

Tema 9.2.
XUMHYECKHUH aHaIn3
po0 BOBI TS
KOPMJICHUS
’KHBOTHBIX

OcHOBHOe coep:kaHue

TeopeTnueckoe 00yueHue

Krnaccugukanus npo6 Bobl 10 BUAY U Ha3HAUEHUIO, UCXOS U3 €€ XMMHUYECKOI'0 COCTaBa.
OpraHosienTHYECKHE CBOMCTBA (3amax, Ipo3padyHOCTb, IBETHOCTh, MYTHOCTb) BOJIbl. KHCIIOTHOCTD 1
11eJI0YHOCTh BoABL. pH cpenbl u MeTonbl ee onpeneneHus. JKecTKocTb BOABI U METOABI €€ ONpeIeICHM.
CyImHOCTh METO/1a TUTPOBAHUS.

Bugpl sxecTkocTH BOJbI (BpeMEHHAs U MOCTOsIHHAS). JKECTKOCTh BOJIbI KaK IPUYMHA BbINAJCHHUS OCAKOB
WM 00pa30BaHUs COJICOTIONKESHUN, MMEIOIIMX MECTO B OBITY M Ha POU3BOICTBE.

OK 01
OK 02
OK 07
IIK 1.1
IIK 1.2
IIK1.3
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CocraB coJeit, BBI3BIBAIONINX JKECTKOCTh BOJIbI. XUMHYECKHE TTPOIIECCHI, YCTPAHSIOMIHNE )KECTKOCTh
BOJIbl. YpaBHEHUSI XUMUUYECKUX PEAKIIMHI, MIUTIOCTPUPYIOLIUX MPOLECCHI, MPOUCXOIAIINE TPU
YCTPAHECHHH JKECTKOCTH. Y CTpaHEHUE BPEMEHHOM )KECTKOCTH OBITOBBIMH U XUMHUYECKIUMH CIIOCOOaMHU.
CrniocoObl ycTpaHeHUS TTOCTOSTHHOM K€CTKOCTH.

-MCTIOJIb30BaTh CPE/ICTBA MHIUBUIYATHHOM 3aIUTHl PpAOOTHUKAMHU B YCIOBUAX CIENUATU3UPOBAHHBIX
YKUBOTHOBO/IUECKHUX XO3SMCTB;

-110J1b30BAThCS] TEXHUYECKUMH CPEACTBAMU U METOJaMH JIJIsl POBEACHHS CTEPUIIN3ALIMU B YCIOBUAX
CIIELUATTM3UPOBAHHBIX )KUBOTHOBOIUECKUX XO3SMUCTB;

-TOTOBUTH paboure pacTBOPHI CPEJICTB MPOBEACHHS BETEpUHAPHO-CAHUTAPHBIX MEPOTIPUSATHII COTrTIaCHO
WHCTPYKIIUSM U HACTABIICHUSM C COOIOICHUEM TIPABHII OE30MMACHOCTH B YCIOBUSX
CHeIHaIN3UPOBAHHBIX

YKUBOTHOBOIUECKUX XO3SMCTB;

IIpakTHYecKkHe 3aHATHA

CriocoObI BEIpaKeHHS KOHIIEHTPAIIMU PacTBOPOB: MAaCcCOBast JI0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHAS
Y MOJISITbHASI KOHIIEHTpaluu. TUTp pactBopa. Perienune npakTHKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX
3a/IaHUH Ha pacyeT KOHIIEHTPAIUH 3arpsI3HSAIONIMX BEIIECTB U UX CPaBHEHHUE C TPEIETBHO
nonyctuMbiMy KoHLeHTpanusamu (T1J1K).

JlabopaTopHble 3aHATHS

HccnenoBanne XMMUYECKOT'O COCTaBa MpooO BOJBI.

JlabopaTopHast paboTa Ha BEIOOD:

1. JTaboparopHas pabota «O4HCTKa BOJBI OT 3arps3HEHUIN.

Hcnonp3oBanue MeTo10B (GUIBTPOBAHUS U aCOPOLIUH TSI OT/IEJICHUS 3aTPSA3HEHHNA B ICCIIETyeMOit
po6e Bosibl. BeIOOp MeTO/1a OUYMCTKH B 3aBUCUMOCTH OT BuAa 3arpa3HeHus. CpaBHeHHE 3G GEKTUBHOCTH
pa3IMYHBIX METOJOB OYUCTKH BOJIBI B Pa3HBIX YCIOBUSX (B JIa0OpaTOpUH, B JOMAITHUX U TIOJEBBIX
YCIOBUSIX).

2. JJabopartopnas padota «Omnpenenenre pH BOAbI U €€ KUCIOTHOCTH.

Omnpenenenue pH cpezbl ¢ MOMOIIBIO YHUBEPCATIBHOIO HHAUKATOPA. Mcrnonp30BaHre TUTPOBAHUS IS
oTpeieIeHus1 KUCIOTHOCTU. Orpenienenue o01eil KUCIOTHOCTH BOJIBI, pacdeT CBOOOTHON KUCIOTHOCTH.
Onpenenenue ob1iel 1 cBOO6OAHOM menoyHocTH. CocTaBiIeHUE YPaBHEHUH peakIyii, MPOTEKAIOIINX
IIPU OIIPENIETICHUN KUCIOTHOCTH/ IEJI0YHOCTU P00 BOJbI. Y CTAHOBIEHHUE CIIOCOOOB UCIIOIb30BAHUS
UCCIIEZIOBAaHHBIX MTPOO BOJIBI B KHU3HEIEATEILHOCTH YEJIOBEKA, HA OCHOBE MOJYYEHHBIX TaHHBIX O
COCTaBe.

3. JJaboparopHas paboTa «OnpeaesneHue >KeCTKOCTH BOABI U CHOCOObI €€ YCTPAaHSHHUSY.
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Crioco0OsI yCTpaHEeHHs BCEX BUOB JKECTKOCTH B 3aBUCHMOCTH OT COCTaBa COJIeH )KeCTKOCTH. Pemenne
SKCHEPUMEHTAIBHOMN 3a/1a4d Ha BBISIBJIEHUE BPEMEHHOM M MOCTOSIHHOM KECTKOCTH BOJibl. OlleHKa
BEPOATHOCTHU YCTPAHCHUA BCEX BUAOB XECTKOCTH B JOMAIIHHUX YCJIOBUSX.

Tema 9.3.
XUMUYeCKUH
KOHTPOJIb KaueCTBa
MMUTATEIbHBIX
BCIIECTB

OcHoBHOe coepxkaHue

TeopeTnueckoe odyueHue

KauecTBeHHBII XMMHUECKHI COCTAaB MPOIYKTOB MUTaHUs. BeriecTsa, haabCupUIMpPYIONIIe MPOIyKThI
MATaHUS, U BEIIECTBA, 3arPsA3HSIONINE TPOYKTHI MuTaHus. OnpeneneHne 3arpsa3HsoNIX XUMAYECKIX
BEILIECTB B MPOAYKTAaX MUTAHUS, ONPEIEIICHUE BEIIECTB, HE 3asIBJIEHHBIX B COCTAaBE MPOJIYKTOB MUTAHUS.

IIpakTH4yeckue 3aHATHSA

Opranudeckue 1 HEOpraHMUECKHe BEIECTBA, BXOISALINE B COCTaB MPOAYKTOB nuTanus. OnpeneiaeHue
cocTaBa OJII0/1 HA COJEpIKAaHUE MAKPO M MUKPO3JIEMEHTOB. V3ydueHne mpeIyioKEHHBIX MPEenoiaBaTeaeM
0JIr011 HA TIPEIMET XMMHUECKOI0 COCTaBa, ONpeesICHUE 0JIeH OT CyTOYHONH HOPMBI MaKkpo U
MHUKPORJIEMEHTOB B YKa3aHHOM OJTI0I€.

Penienne npakTHKO-OpUEHTHPOBAHHBIX 3a/1a4 10 KYJIMHAPHON TeMAaTHKe Pa3JIMYHbIX TUIIOB.

JlabopaTopHble 3aHATHS

HccnenoBanue XUMUYECKOTO COCTaBa MPOIYKTOB MATAHUSI.

JlaGopaTopHast paboTa Ha BEIOOD:

1. JlaboparopHas pabota «OOHapyKEHUE HUTPATOB B MPOYKTAX MUTAHUS.

HccnenoBanue MaTepraioB MOJYKOJIHYECTBEHHBIM METOOM OIPEIEIICHUS] HUTPATOB C UCIIOJIb30BAaHUEM
nudeHnIaMrHa (KOPHETIOAbI OBOIIEH, JTMCThS M KOYePBIXKKA KaIyCThl, IUIOAbI PPYKTOB). AHAIIN3
YPOBHS 3arpsi3HEHUSI HUTPATaMH 110 HHTEHCUBHOCTH OKPAIIMBaHUS MPOTYKTOB PEAKIUH.

2. JJaboparopnas padota «MccnegoBanue NpoIyKTOB MUTAHUS HA HAJTUYHUE YTIIEBOJOBY.

HccnenoBanue MOJIOYHBIX MTPOAYKTOB HA HAJIMYKE Kpaxmaia. MccinenoBanue MpoyKTOB Ha HAJTUINE
TJIFOKO3BI.

OK 01
OK 02
OK 07
IIK 1.2
IIK 1.1
IIK 1.3

Tema 9.4.
HccnenoBanme
00BEKTOB OHOChEPHI

OcHoBHOe cofepxkaHue

TeopeTnueckoe 00yueHue

Y4eOHo-uccae10BaTENIbCKUN MTPOCKT B 00IaCTH UCCIIEI0BaHM 00BEKTOB Onochepsl. O030p Tem
y4eOHO-HCCIIeIOBATEIBCKHUX MMPOEKTOB. AJITOPUTM BBINOJIHEHHS MTpoekTa. OnpeaeneHue mpoodaemMsl
ucclieoBaHust. MeToIbl oKCcKa, aHamu3a 1 00paboTKH HHPOPMAIIUU O TIPOCKTE B PA3ITUYHBIX
VUCTOYHHMKAX.

IIpakTHYecKkHe 3aHATHA

O6ocHOBaHME aKTyaJIbHOCTH BEIOpaHHOM TeMbl. BrisiBnenue npobiaemsbl uccienopanus. Beioop 00beKkToB
U MeTooB uccienoBaHus. IlocraHoBka nenel W 3agay ucciaenoBaHus. OnpenesieHue MpOoJyKTa

OK 01
OK 02
OK 04
OK 07
IIK 1.3
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uccienoBanus. OnpeneneHne 3TaloB U COCTaBJICHHME IUIaHA HCCieloBaHus. BrImonaHeHHe JeueOHbIX
Ha3HAYEHUH M0 YKa3aHUIO U M0 pyKOBOJCTBOM BETEPHUHAPHBIX CIEIIMAINUCTOB.

3amura npoexkra: IlpencraBieHue pe3yabTaTOB BBIMNOJHEHUS Y4€OHO-HCCIIEI0BATENbCKUX MPOEKTOB
(BBICTYIUIEHHUE C ITPE3CHTAINEeH).

JlaGopaTopHble 3aHATHS 2
HccnenoBanne NpeAsIoKEHHOTO OOBEKTa Ha KHUCIOTHOCTb, IIEJIOYHOCTh, XUMHUYECKHUH COCTaB
(3arpsA3HUTENHN, MaKpO- U MUKpPO3JIeMeHThl). OO0paboTKa pe3yabTaToB uccienoBanus. OLUeHKa KauecTBa 2
HCCIIEAYEMOI0 00BEKTa, HCXOS M3 Pe3yIbTaTOB XUMHUECKOTO aHAJIN3A.
IIpome:xxyToOuHas aTTecTALMSA MO AUCHHUILINHE (IK3AMEH) 12
Bcero 132
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3. YCJIOBUSA PEAJIMBALIUAU ITPOT'PAMMBI JUCHUAIIIMHBI

3.1. TpeOoBaHMS K MUHMMAJIBHOMY MaTePHAIbLHO-TEXHUYECKOMY 00eceuYeHHu 0

Jns  peanuzanuu  OporpaMMmbl JUCHMIUIMHBI  TPEITYCMOTPEHbI  CIEAYIOIINE
cHeuanbHbIe MOMEIIEHUS: YYeOHbIM KAOMHET XUMUHU U HAJIMYUEe y4eOHOH XUMUYECKON
J1abopaTopum.

OOopynoBanue y4eOHOro kab0uHera (HarjsigHele 1ocoOus): HAOOPbI
HIapOCTEP/KHEBBIX MOJIENEN MOJIEKYJ, MOAEIH KPUCTAJUIMYECKUX PEIIETOK, KOJUIEKIIUU
MPOCTHIX U CJIOKHBIX BEIIECTB W/WIIN KOJUIEKI[UU MOJIUMEPOB; KOJIJIEKIIHUS TOPHBIX MTOPOJ
¥ MUHEpaJIoB, Tabnuia MennaeneeBa, yueOHbIe GUIBLMBI, IU(PPOBBIE 00pa30BaTEIbLHbIE
pECYpCHI.

Texunueckue  cpeacrBa  O0y4deHHMsi:  KOMIIBIOTEp C  yCTpOMCTBaMHU
BOCIIPOU3BEEHUS 3ByKa, IPUHTEP, MYJIbTUMEINA-IIPOECKTOP C SKPAHOM.

O6opynoBanue JgadopaTopud U PpadoYUX MeCT JAOOpaTOpUM: MEH3YPKH,
MUTETKU-KANEeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYTbl, MPEAMETHbIC U TMOKPOBHBIC
CTEKJIa, TJIAHIIETHI JIJIS KaleNbHBIX peakiui, (uibTpoBalibHAs Oymara, MpOMBIBAJIKH,
CTEKJISIHHbIE IPOOUPKU, PE3UHOBBIE POOKHU, (POHAPUKH, HAOOpP PEAKTUBOB, CTEKIISIHHBIE
MAaJI0YKH, MITATUBBI IJIs1 TPOOUPOK; MEPHBIE IUIUHIPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKHU
nenurensHble nuauHapudeckue (50- 100 mut), cTynku ¢ necTukoM, ¢paphopoBbie YaIIKH,
MUHIETH, (UIBTPHl OyMakHbIC, BaTa, MapJsi, YacOBBIE CTEKJA, DSJIEKTPOIUIUTKH,
nabopaTOpHBIE IITATUBBI, CIUPTOBBIE TOPENKH, CIIMYKH, MPUOOP IS MOIYyYSHHUS Ta30B
(w1 mpoOupka ¢ razo0TBOJHOM TPYOKOi), AepKaTenu Ajig MPOOUPOK, CKISIHKU s
XpaHEHUs PEaKTHBOB, pa3JaTOUYHbIC JOTKHU; XuMHuueckue ctakansl (50, 100 u 200 mn);
HIrnaTeNy; TMHUEThI; TUTeNIbHBIC UMb, CEKYHAOMEPHI (TaliMephl), MEPHbBIE MPOOUPKU
(ma 10-20 mur) u mepabie KoObI (25, 50, 100 u 200 M), BoasHas 6aHs (MM TEPMOCTAT),
CTEKJIIHHBIC MMAJIOYKH; KOHWYEecKHe KoiObl s TuTpoBanus (50 wu 100 wmm);
WHIMKAaTOPHbIE MOJOCKU s onpeaenenus pH u crtangapTHas MHAMKATOpHAs IIKaia;
YHUBEpCAIbHBIA MHIUKATOP; nuneTku Ha 1, 10, 50 mut (umu qo3atopet Ha 1, 5 u 10 M),
OIOpETKH JJIsl TATPOBaHUs, MeauIMHCKKe mmpuiibl Ha 100-150 mi, nabopaTopHbie u/unu
aHanmuTHueckue Bechl, pH-MeTpsl, cymmibHBIA mKadp, U Op. JabopaTopHOE
o0opyI0BaHUE.

4.2. MudopmanmnonHoe odecneveHne peajn3anuu NporpaMmmMbl
Jlnst  peanmusarnuu  mporpamMMbl  OMOMMOTEUHBIH  (QoH — 0Opa3oBaTENBHOU

OpraHu3allud  HMMEET IeyaTHble W JJIEKTPOHHbIE  00pa3oBaTelbHbIE U
MH(OPMAIMOHHBIE PECYPCHI.
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OcHOBHBIE NeYATHBbIE U3TaAHUSA

1. Tabpuensu O.C. Xumus. 10 knace. Yrnyonennsiit yposens: yaeOnuk / O. C.
["a6puensn, 1. I'. Octpoymos, C. A. Cnankos. - [Ipocsemenune, 2022. — 399

2. Xumus. 11 knacc. Yrioyonenssiii ypoBenb: yueOnuk / O. C. I'abpuensan, 1. I'.
Octpoymos, C. A. Crankos, A. H. JIéekuH. - [Ipocsemenue, 2022. — 432

BJICKTIJOHHBIG H3JaHusA

1. DneKTpOHHBIN y4eOHO-METOANICCKUN KOMITIEKC «XAMHUSI JJIsI
npodecCHOHANIbHBIX 00pa3oBaTeIbHbBIX opranu3amnuii: O0pa3oBaTelbHO-U31ATEIbCKUN
neHTp «Axagemus», 2019. Pexxum nocryma: https://elearning.academia-moscow.ru/

2. Xumus - 10 xnacc - Poccuiickas 35ieKTpoHHas 1mikosia. Pesxxum moctyma:
https://resh.edu.ru/

3. Xumus - 11 kmace - Poccwuiickast 3eKTpoHHAs MIKoia. PexuM moctyna:
https://resh.edu.ru/

4. Xumus 10 knacc - Menuanopran. [loptan o0pa3oBaTenbHbIX U1 METOJUYECKUX
Mennamarepuanon. Pexxum nocrymna:
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11

5. Xumus 11 knacc - Meauanoptain. [lopran o0pa3oBaTenbHbIX U METOAMYECKUX
MeauaMaTrepuaioB. Pexum qocryna:
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIHHUIIJIMHBI

KoHTponb 1 olleHKa pe3yibTaTOB 00YUYEHHUsI OCYIIECTBIISIETCS MPENoiaBaTesieM B
MpOIIECCE MPOBEACHUS MTPAKTUUECKUX 3aHITUI U Ja00paTOPHBIX padO0T, TECTUPOBAHUS, A
TAaK)K€  BBIIOJIHEHHUS  OOYYAIOIIMMHUCS  WHIUBUIYAIbHBIX  3aJaHUM, TPOEKTOB,
uccienoBaHuil. Pe3ynbTarsl 00ydeHUsT ONPEACIISIIOT, YTO 00yUYaroIuecs AOMKHbI 3HATH,
MMOHUMATh U IEMOHCTPUPOBATH MO 3aBEPLUICHUH U3YYEHUS TUCLUILIUHBI.

Jlns  dopMupoBaHUs, KOHTPOJISI M OIEHKH pPE3yJbTaTOB OCBOCHUS Y4eOHOMU
JUCUUIUIMHBIL HUCIIOJIB3YETCAd CHUCTEMa OLIEHOYHBIX MEPOIPUATHI, MPEACTaBIISIONIAs
co00#1 KOMILJIEKC y4eOHBIX MEPONPUATUH, COTJTACOBAaHHBIX C pPe3yJibTaTaMU OOy4YEeHUS U

chopmynupoBanHbiX ¢ yaetoM @I'OC COO (mpeaMeTHbIe Pe3yIbTaThl IO TUCITUTUTHHE)

u ©1'0C CIIO.

Ne Mony.ts / Paszen / PesyabTaT 00yuenus OueHoyHbIC MepONIPUATHS OK
Tema
| |OcHoBHOI MOaYJIb
1 |Pa3gea 1. OcHoBbl |DopmyJMpoBaTh 6a30BbIe
CTPOeHMs BelleCTBAa |MOHATHSA M 3aKOHbI XUMHUH

1.1 |Crpoenue aToMOB CocTaBiATh XMMHUYECKHE 1. Tect «CtpoeHue aToMOB OK 01
XUMHYECKUX (hopMysIBI COeTUHEHUH B XUMHYECKHUX JIEMEHTOB U JIP 06
AJIEMEHTOB M MPUPOJIA |COOTBETCTBHH CO CTENEHBIO |ITPUPOJA XUMUYECKOMN CBA3U. JIP 37
XUMHYECKOU CBS3U OKHUCJICHUSI XUMUYECKHUX 2. 3ajauu Ha COCTaBIIEHUE JIP40

3JIEMEHTOB, UCXOIS U3 XUMHUYECKUX (POPMYIT

BaJICHTHOCTH U JIByXaTOMHBIX CO€JJTUHEHUH

JIEKTPOOTPHULIATENIBHOCTH  |(OKCHAOB, CYIb(UI0B, THAPUIOB
U T.IL.).

1.2 |Ilepuoamueckuit XapakTepHu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE OK 01
3aKoH 1 Tabmuua J[. M. | XxuMndeckue 37€MEHTHI B TEOPETUYECKUE 3aJaHUs Ha OK 02
Menpeneea COOTBETCTBHUHM C UX xapakrepuzanuto xumuueckux  |[JIP 09

MIOJIOKEHHUEM B aneMeHToB: «MeTtamnyeckue /
MEePUONYECKON CUCTEME HEMeTaJJINYeCKHe CBOMCTBA,
XUMHUYECKHX 3JIEMEHTOB 3JEKTPOOTPHULATENLHOCTD U
J.1. MenneneeBa CPOJICTBO K DJIEKTPOHY
XMUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHUE C UX AIEKTPOHHBIM
CTPOEHHUEM U IIOJIOKEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHYECKHX d1eMeHToB J[.1.
MenneneeBay.
2 |Pa3men 2. CocraBisath ypaBHenusi 1 |KonrpoJsbHas pabora
Xumunueckue CXeMbl XUMHYECKHX «CTpoeHue BelecTBa U
peakuuu peakumi XUMHYECKHe PeaKkun»
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Monyas / Paspeda /
Tema

PesyabTaT 00yueHus

OueHo4YHbIe MepPONIPUATHS

OK

2.1

Tumnel XUMHYECKUX
peaxkuun

CocTaBnaTh peakuuu
COEIIMHEHUs, Pa3TI0OKEHUS,
oOMeHa, 3aMelIeHHs,
OKHCIIUTETHHO-
BOCCTaHOBHUTEIIHHBIC
peaKiuy U peakiuu
KOMILIEKCOOOpa3oBaHus (Ha
npuMepe
THJIPOKCOKOMITIICKCOB
QTIOMUHUS U [IUHKA) C
y4acTHEM HEOPTraHUYEeCKUX
BEIIECTB

1. 3amaun Ha cocTaBICHUE
YPaBHEHUH PEAKLUN:

— COCJIMHCHUS, 3aMCIIICHHS,
pazyioxeHusi, 0OMEeHa U peaKIuii
C y4acTHeM KOMILUIEKCHBIX
COEIMHEHUH (Ha mpuMepe
TUAPOKCOKOMIUICKCOB JTFOMUHUS
Y IIUHKA);

— OKHCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKLIU C
HCII0JIb30BaHUEM METOIa
JMEKTPOHHOTO OanaHca;

— C y4acTHEeM KOMIUIEKCHBIX
COeIMHEHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB ITUHKA U
AJTFOMUHHUS).

2. 3amauu Ha pacyet
KOJIMYECTBEHHBIX XapaKTEPUCTHK
MPOJIYKTa PEaKIIMA COSTMHEHNS,
MacCOBOM MJIM 00BEMHOM JT0JIH
BBIXO0J1a MTPOJYKTA PEAKIIUU
COCIMHEHUS OT TEOPETHUECKHU
BO3MOKHOT0; 00BEMHBIX
OTHOIIICHUH I'a30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BEIIECTB U MPOAYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA) MPOAYKTA
peaKIuu, ecJii OJHO U3 BEIIECTB
JIaHO B BUJIE pacTBOpa C
OnpeAeIeHHON MacCOBOM noJei
pPacTBOPEHHOTO BEIIECTRA.

OK 01
JIP 37
JIP 40

2.2

DJEKTPOIUTHYECKAS
JIMCCOIMAIUS U
WOHHBIH 00OMEH

CocTaBisiTh ypaBHEHUS
XUMHUYECKHUX PEAKINU
MOHHOTO 0OMEHa ¢ yJacTuem
HEOPraHMYECKHX BEILECTB

1. 3amaHus Ha COCTaBJIICHUE
MOJICKYJIIPHBIX U HOHHBIX
pEaKLHii C y4aCTHEM OKCHJIOB,
KHUCJIOT, OCHOBAHUH U COJIEH,
VMOHHBIX PEAKLUNN TUAPOIN3a
COJIEH, YCTAHOBJIEHUE U3MEHEHUS
KUCJIOTHOCTH CPEBI.

2. JJaboparopHas paboTa
«Peakuuu rugpoamnzar.

OK 01
JIP 33
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Mopyas / Paznen /
Tema

PesyabTaT 00yueHus

OueHo4YHbIe MepPONIPUATHS

OK

Paznen 3. Ctpoenne
U CBOMCTBA
HEOpPraHu4ecKHuX
BellleCTB

HccaenoBath cTpoeHue U
CBOMCTBA HEOPraHMYECKHUX
BelllecTB

KonTpoabnas padora
«CBOHCTBa HEOPraHUYECKHUX
BeleCTB

3.1

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYeCKUX
BEILIECTB

Knaccudunumposats
HEOPraHWYeCKUE BEIIECTBA B
COOTBETCTBHUH C HX
CTPOCHUEM

1. Tect «HomeHnknatypa u
Ha3BaHUE HEOPTraHUYECKHUX
BEILECTB UCXOS U3 UX
XUMHUYECKON (OPMYIIbI TN
COCTaBJICHUE XUMHUYECKON
(bOpMYITBI UCXO/IS U3 HA3BAHUS
BEILECTBA 10 MEXIAYHAPOIHOMN
WY TPUBUAIIBHON
HOMEHKJIAType».

2. 3aga4ym Ha pacyeT MacCOBOM
J10J11 (MacChl) XUMUYECKOTO
3JeMeHTa (COeIMHEHMS) B
MOJIEKyJIe (CMecH).

3. IIpakTrueckue 3aJaHus 1o
KJIacCU(PUKAIIMHA, HOMEHKIIaType
U XUMUYECKUM (opMyiaM
HEOPTraHUYECKHUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3alaHus Ha
ONpeAeIeHUE XUMHYECKOM
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOMN
CBSI3U U TUIIA KPUCTATNINYECKOU
PEIIETKY.

OK 01
JIP 37

3.2

Du3NKO-XUMHYECKIE
CBOICTBa
HEOPraHUYECKUX
BEIIIECTB

YcraHaBIMBaTh
3aBUCHUMOCTB (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHMYECKUX BEIIECTB OT
CTPOEHHUsI ATOMOB U
MOJIEKYJI, a TaK)Ke THUIIA
KPUCTAJUIMYECKOMN PELIETKH

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOMCTB OKCHUIOB,
KHCIIOT, OCHOBaHHIA,
aM(OTepHBIX THAPOKCHIIOB U
coJieii».

2. 3a1aHUS Ha COCTABJICHUE
YPaBHEHUN XUMHUYECKUX
peaKkIMii ¢ y4acTHEM MPOCTHIX U
CJIO’KHBIX HEOPTaHHMYECKUX
BEIISCTB: OKCUJIOB METAJIJIOB,
HEMETaJJIOB U aM(POTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBaHMI U

OK 01
OK 02
JIP 35
JIP 36
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Monyas / Paspeda /

Ne PesyabTaT 00yueHus OueHoyHbie MEepONPUATHS OK
Tema

aM(pOTEPHBIX THIPOKCHIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIIHUX UX CBOMCTBA
U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHNs Ha
CBOICTBA U MOJIy4EHUE
HEOPraHUYECKHX BEILECTB.
4. JIaboparopnas pabota
«CBolicTBa METAJNIOB U
HEMETAIIJIOBY.

3.3 |IIpousBoncTBO OO6ocHOBBIBaTh 3HaueHue U  |[IpakTUKO-OPHEHTUPOBAHHbIE OK 01
HEOPraHUYECKUX MIPUMEHEHHE 3a1aHUS TIO COCTABIIEHUIO OK 02
BELIECTB. 3HAUEHNE U |HEOPraHUYECKUX BELIECTB B |XUMUYECKUX PEAKLUH C JIP 13
pUMEHEeHHE B ObITY U |OBITOBOH H y4acCTHEM HEOPraHUYECKUX JIP 21
Ha IPOU3BO/ICTBE IIPOU3BOJCTBEHHOM BELIECTB, UCIIOJIb3YEMBIX JJIS UX

JesITeIbHOCTH YEJIOBEKA UX |MIEHTHU(UKALNU U
(hUBUKO-XUMHYECKUMU MIPOMBIIIUICHHBIX CTIOCOOOB
CBOMCTBaMH MIOJTyYEHHS.
4 |Pa3nea 4. Ctpoenue |HUccienoBatb ctpoeHue u |KoHTposibHas padora
U CBOMCTBA CBOMCTBa opranuveckux |«CTpoeHue H CBOlicTBa
OpPraHu4YecKux BelIeCTB OPraHN4YeCKHX BelecTB
BelIeCTB

4.1 |Knaccudukanus, Knaccudunuponats 1. 3aganus Ha COCTaBICHUE OK 01
CTPOCHUE U OpraHUYeCKHE BEIIECTBA B |HA3BAHUN OPraHUYECKHUX JIP 09
HOMEHKJIaTypa COOTBETCTBHUHM C UX COEJIMHEHUH 10 TPUBHUAIBLHOU
OpraHUYECKHUX CTPOEHUEM WJIM MEXITYHapOAHON
BEIIECTB CHUCTEMaTHYECKOU

HOMEHKJIaType.

2. 3angaHusl HA COCTABIICHUE
HOJHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX (OopMyI
OpPraHMYECKHX BEIIECTB
OTJENbHBIX KJIACCOB.

3. 3ajaun Ha omnpezeIeHue
npocreiien GopmMyIbl
OpraHMYECKOil MOJIEKYIIH,
MCXOJISl U3 JIEMEHTHOT'O COCTaBa

(B %).
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Monyas / Paspeda /

Ne PesyabTaT 00yueHus OueHoyHbie MEepONPUATHS OK
Tema

4.2 |CgoiicTBa YcTanaBnuBath 1. 3amanus Ha cocTaBlIeHUE OK 01
OpraHUYeCKHUX 3aBUCUMOCTh (PU3UKO- YPaBHEHUN XUMHYECKUX OK 02
COEIUHEHNN XUMHUYECKUX CBOMCTB peaKUHii ¢ yyacTueM JIP 35

OpPraHMYECKUX BEIIECTB OT |OpraHUYECKHUX BEIIECTB Ha

CTPOEHUS MOJIEKYJI OCHOBaHUU MX COCTaBa U
CTPOEHHUS.
2. 3agaHus HAa COCTABJICHHE
ypaBHEHUN XUMHUYECKUX
peaKuui, WIITIOCTPUPYIOIIHNX
XMMHYECKHE CBOMCTBA C YYETOM
MEXAHU3MOB IIPOTEKAHMSI
JAHHBIX peaKLUil u
TCHETHUYECKOH CBSI3U
OpraHMYECKHX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTHble 3a1auu 10
YpaBHEHUSIM PEaKIuii ¢
y4acTUEM OPTaHUYECKUX
BELIECTB.
4. Jlaboparopnas paboTa
«Ilomy4yenue sTuieHa U
U3Yy4EHHUE €ro CBOMCTBY.

4.3 |Oprannveckue Ob6ocHoBbIBaTh 3HaUeHUe U  |[IpakTHKO-OpUEHTHPOBAHHBIE OK 01
BELIECTBA B MIPUMEHEHNUE OPraHUYECKUX |3a/laHus IO COCTABIICHUIO OK 02
JKU3HENEATEIFHOCTH | BEIIECTB B OBITOBOM U XUMHYECKHUX PEAKIUN C JIP 13
4eJI0BEKA. IIPOU3BOJCTBEHHOU Y4acTUEM OPTaHUYECKUX JIP 23
[TpousBoacTBO U JESITEIbHOCTH YEJIOBEKa UX |BEILECTB, UCTONb3yeMbIX /i ux |JIP 24
IIPUMEHEHNE (bU3UKO-XUMUYECKUMU uACHTU(UKAIY B OBITY U
OpraHUYECKUX CBOMCTBaMHU IPOMBIIIIEHHOCTH.

BELIECTB B
MPOMBIIIIEHHOCTH

5 |Pa3pgea 5. HccnenoBars paBHoBecue |KonTposbHasi padora
Kunernueckue u U CKOPOCTh XUMHYeCcKHX |«CKOpOCTh XHMHYECKOI
TepMOJAMHAMMYECKHe | peaKkuii PeaKkuuu U XUMHU4YecKoe
3aKOHOMEPHOCTH paBHOBecHEe»
NPOTEKAHUSA
XUMHYECKHX
peakuuii

5.1 |Kunernueckue UccnenoBath BiusiHuE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH KOHLIEHTPaLUHU BBIOOD: OK 02
IIPOTEKAHUS pearupyomux BeIecTB 1
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Mopyas / Paznen /
Tema

PesyabTaT 00yueHus

OueHo4YHbIe MepPONIPUATHS

OK

XUMHYECKHX PEaKLUi

TEeMIIepaTypbl Ha CKOPOCTh
XUMHUYECKHUX PEaKIIHii

— «OnpeneneHue 3aBUCUMOCTU
CKOPOCTHU PEaKLUHU OT
KOHIICHTPAIIUU pearupyromux
BEIIECCTBY;

— «OnpeneneHue 3aBUCUMOCTU
CKOPOCTH PEaKLUHU OT
TEMIEPATYPBI».

2. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUIECKHE 3aJaHus Ha
aHanu3 aKkTOPOB, BIUSIOIINX HA
U3MEHEHHE CKOPOCTH
XMUMHUYECKON peakiu.

5.2

TepmonnHamuueckue
3aKOHOMEPHOCTHU
MPOTEKaHUs
XUMUYECKUX PEAKLIUMN.
PaBHOBecue
XUMHYECKHX PEaKIni

Hccnenosats BInsHNAE
M3MEHEHUs KOHLIEHTPALlUH
BEILECTB, PEAKIIMK CPEbl U
TEMIIEpATyphl HA CMELICHUE
XUMHUYECKOIO0 PaBHOBECHS

1. 3agaun Ha pacyeTsl TEMIOBBIX
3 PEKTOB XUMUIECKUX PEAKITUN
U OIIpe/IeJICHUE TUIIA PEAKIINH
(o terutoBoMy 3¢ (eKTy: IK30- U
SHAOTEPMHUECKHUE).

2. [IpakTUKO-OpUEHTUPOBAHHBIE
3a/laHusl Ha IPUMEHEHUE
npuHiuna Jle [latense mus
HAXO0KJICHUS HATIPABIICHUS
CMEIIICHHS PaBHOBECHS
XUMUYECKON PEaKIIMK U aHAIIN3
(bhakTOpOB, BIMSIONIUX HA
CMEIIEHUE XUMHUECKOT 0
paBHOBECHS.

3. JlTabopaTtopHas pabota
«M3ydeHne BIUSHUS PA3TUIHBIX
(aKTOpOB Ha CMEIICHUE
XUMUYECKOT'O PABHOBECHSI.

OK 01
OK 02
JIP 36

Pa3pea 6.
JAucnepcHbie
CHCTEMBI

HccienoBarh qucnepcHble
CHCTEeMbI

KonTtpoabsnas padora no teme
«/lucnepcHble CHCTEMbI»

6.1

JucnepcHble CUCTEMBI
U (aKTOPHI UX
YCTONYMBOCTH

PaznmmuaTte ncTUHHBIE
PacTBOPHI, KOJUIOUIHBIC
pacTBOpPHI U
IrpyOOIUCTIEPCHBIE CUCTEMBI
Ha OCHOBE XMMHYECKOTO
IKCTIEPUMEHTA

1. 3apaum Ha IPUTOTOBIIEHUE
pacTBOpOB.

2. [IpakTHUKO-OpUEHTUPOBAHHBIE
pacyeTHbIe 33/1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCTIOJIb3YeMbIC B OBITOBON U
MIPOU3BOICTBEHHOMN
JeSITEIbHOCTH YeJIOBEKa.

OK 01
OK 02
JIP 33
JIP 34
JIP 35
JIP 36
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Monyas / Paspeda /

Ne PesyabTaT 00yueHus OueHoyHbie MEepONPUATHS OK
Tema

6.2 |UccnenoBanue HccnenoBath prsuko- JlaGoparophas pabota (Ha OK 01
CBOMCTB JUCIIEPCHBIX |XUMHUYECKHE CBOWCTBA BBIOOD): JIP 36
CUCTEM pa3IUYHbIX BUJOB — IlpuroroBieHue pacTBOPOB;

JUCTIEPCHBIX CUCTEM — HccnenoBanne qucnepcHbIX
CUCTEM.
7 |Pa3zmen 7. HcciienoBaTh CBOICTBA
KauecTBeHHBIC OPraHHYeCcKuX u
peakumuu HEOpPraHu4ecKux BellecTs
o0HapyKeHHUs € HCIOJIb30BaHNEM
OpPraHu4YecKux Ka4YeCTBEHHBIX peaKkui
HEOPraHu4ecKuX
BeIEeCTB

7.1 |OGHapyxeHue HccnenoBath kauecTBeHHble |1. JlabopaTopHas padorta (Ha OK 01
HEOPTraHUYECKUX peaKIy HEOPraHUIECKUX  |BBIOOD): OK 2
KaTUOHOB M aHHOHOB |BELIECTB — AHaNUTHYECKUE PeaKluu JIP 35

KaTuoHOB [-VI rpym;

— AHaNIUTHYECKUE PeaKLUu
AQHUOHOB.

2. IlpakTrueckue 3aJJaHus Ha
COCTaBJICHUE YPaBHECHUU
peakuuii 0OHapYKEHHUS KAaTHOHOB
I-VI rpynm u aHHOHOB, B T.4. B
MOJIEKYJISIPHOM ¥ HIOHHOU
dbopmax.

7.2 |OOHapyxeHHe HccnenoBath kauectBeHHbIC | 1. JlTabopartopHas paboTa (Ha OK 01
OpraHUYECKUX peaKkIy OpraHu4eCKux BBIOOD): OK 02
BEIIECTB OTACIBHBIX |COSIUHEHUN OTAEIBLHBIX — KauecTBeHHbIE peakiuy Ha JIP 24
KJIACCOB C KJIacCOB OTJIeIbHBIE KIacChl
HCIIOJIb30BaHUEM OpraHMYECKHX BEIIECTB;

KaYeCTBEHHBIX — KauecTBeHHbII1 aHamu3
peakiuit OpPraHUYECKHX COCIMHEHUH MO
(G YHKIIMOHATBHBIM TPYIIIIaM.
2. IlpakTrueckue 3aJlaHus Ha
COCTaBJIEHUE KaY€CTBEHHBIX
peaxiuii 0OHapy>KEHHS
OpPTraHUYECKHUX COCTMHEHUH.
Il [IlpukaaaHoii MoayIb
8 [Paspmex 8. OuenuBath nocjeacTeus |3ammura keiica (¢ ydeTom

Xumus B ObITY H
NMPOU3BOACTBEHHOM

OBITOBOM U
MPOM3BOJACTBEHHOM

Oyayueii npodgeccuoHaJIbHOM
AesITeJIbHOCTH)
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Monyas / Paspeda /

Ne PesyabTaT 00yueHus OueHoyHbie MEepONPUATHS OK
Tema
AeITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa C
YeJ10BeKa MO3HIHI IKOJIOTHYeCKOM
0e30macHOCTH
Xumus B ObITY U OrneHrBaTh MOCICACTBUS Keiic (¢ yuetom Oyymeit OK 01
MIPOU3BOJICTBEHHOW  |OBITOBOI H pohecCHOHATEHOM OK 02
NEeSITEILHOCTH MIPOU3BOACTBEHHOMN JEeSITETbLHOCTH ) OK 04
YeJIoBeKa NESATENIBHOCTH YesloBeKka ¢ | Bo3MoXkHbBIE TEMBI KEHCOB: OK 07
HO3UIIMH DKOJIOTHUECKOH 1. IloTennenue knumarTa u
0€30MacHOCTH BBICBOOO’KIEHIE Ta30BbIX
TU/IPATOB CO JIHA OKEeaHa.
2. bynymue Matepuansl st
aBua-, MalINHO- U
puOOPOCTPOCHHUS.
3. HoBble MaTepuansl 1uist
COJIHEYHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX MPEernapaToB.
9.1 |Pa3nen 9.1. HNuTepnpeTnpoBath 3amuTa y4eoHo-
HccnenoBanue u XMMHYeCKHe MpPolecchl U |HCCIe10BATeIbCKOI0 MPOeKTa
XMMUYeCKHid aHAJIN3 |fiBJIeHNus B Onocdepe (c yuerom Oyayiuei
00beKTOB OHochepsl npogeccnoHaJIbLHOM
JAeAITeJIbHOCTH)
9.1.1|OcHoBBI Beimonasite nonueii muka - | 1. JlabopaTopHas pabora OK 01
nabopaTtopHoOi AKCIEPUMEHTATBHOTO «OCHOBBI TabOpaTOPHOU K 1.1
IIPaKTUKU B HCCIIEA0BaHUsA C IIPaKTUKK. K 1.2
npodeCCUOHANBHBIX  |COOIOACHNUEM MPaBUII 2. Tunossle pacueTsl 110 K 1.3
naboparopusx 0€30MacHOro OOpAaIlEHHUs C | TeMaTHKE SKCIIEPUMEHTA.

BEIIECTBAMH U
1a60paTOPHBIM
o0opynoBaHueM

3. 3aga4yy Ha BEIUHCIICHUE
CpEeIHEro 3HAUCHUS
SKCIICPUMCHTAJIBHBIX JTaHHBIX,
MOTPEUTHOCTH.

4. IlpencraBneHue pe3ynbTaToB
SKCIIEPUMEHTA B PA3JIMYHON
dbopwme (Tabauna, rpaduk, OTYET,
TOKJIa, pe3eHTAIus).
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Monyas / Paspeda /

Ne PesyabTaT 00yueHus OueHoyHbie MEepONPUATHS OK
Tema
9.1.2| Xumnueckwii ananu3 |WccnenoBats xumudeckuii |1, Tect «CBolicTBa U cocTaB OK 01
po0 BOABI IS cocTaB Mpod BOJbI BOZbD. OK 02
MIPUTOTOBJICHUS 2. 3aganne «Xumnueckui coctas |OK 07
MTUTAHMS )KUBOTHBIM BOJIbI, TUTI BOJBI U criocoObl ee  TTK 1.1
IpUMEHEHUs» (C K 1.2
ucnoiap3oBanueM HopmatuBHbix (1K 1.3
JTOKYMEHTOB).
3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
COCTaB BOJIBI M CIIOCOOBI
BBIPAXCHHSI KOHLIEHTPAILIUI, U
nepecyeT KOHIEHTPAIHii (C
HCIIOJIb30BaHNEM HOPMATHUBHBIX
JIOKYMEHTOB).
4. JlTaboparopnas paboTa Ha
BBIOOD:
— OuucTka BOAbI OT
3arpsI3HEHU;
— Onpenenenne pH Boabl 1 ee
KHCJIOTHOCTH;
— Omnpenenenne KeCTKOCTU BOJIbI
U CTIIOCOOBI €€ yCTpaHEHHUSI.
9.1.3| Xumuaeckwid Uccnenosats xumuueckuid | 1. Tect «Oprannueckue u OK 01
KOHTpPOJIb Ka4eCTBA  |COCTaB IPOAYKTOB IMIUTAaHHs |HEOPraHMYECKHUE BEIIECTBA, OK 02
MUTAHUS )KUBOTHBIX BXOJIsI11IME B cocTaB npoaykroB |OK 07
MIATAHUS. K 1.1
2. Ilpaktuxko-opuentupoBanubie |I[1K 1.2
3aJjaHus IO KYJIMHAPHOM IIK 1.3
TEMaTHKeE. IK 2.7

3. JJaboparopHas pabota (Ha
BBIOOD):

— OOHapyXeHne HUTPATOB B
HPOIYKTaX MUTaHHS;

— HccnenoBanue npoayKTOB
MUTAHUS HA HAJIUYKE YIIIEBOJIOB
(Myka, TBOpOT, MOJIOKO, HOT'YpT)
Ha HaJINYUE yIIICBOJOB
(kpaxmai, IJII0K03a, caxapo3a).
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Monyas / Paspeda /

Ne PesyabTaT 00yueHus OueHoyHbie MEepONPUATHS OK
Tema
9.1.5|UccnenoBanue HccnenoBaTh XUMHYECKHH | Y4eOHO-MCCIIE0BATEIbCKUN OK 01
00BEKTOB OMOChepsl  |cocTaB 00BEKTOB OHOCheEphl |TPoeKT B 0baacTu uccnaenoBanus |OK 02
Ha IIpUMeEpe MPOAYKTOB 00BbeKTOB OHOChepHI. OK 04
MTUTAHUS, BOJBI M IOYBBI Bo3MOKHBIE TEMBI IPOEKTOB: OK 07
1. UccnenoBanue cocraBa K 1.1
MUHEpaJIbHOU BOJBI U [IK 1.2
PEKOMEH/IAIINH TI0 €€ IIK 1.3

UCIIOJIb30BaHHUIO.

2. UccnenoBanue
pa3pyLIAOLIErO 1EUCTBUA
IPUPOJTHOM BOJIBI HA
CTPOUTENIbHBIC MaTEePHAIIBI.

3. CocraBiieHue MpoeKTa
[IBETHHUKA/OTOpOj1a/caia B
3aBUCHUMOCTH OT COCTaBa
MPOAHATU3UPOBAHHBIX TTOYB.

4. CocraBieHue
cOaTaHCUPOBAHHOT'O MEHIO Ha
JIeHb (HEeEIN0) B 3aBUCUMOCTH OT
CoJIep KaHUsI XUMHUYECKHX MaKpO
¥ MUKPOAJIEMEHTOB B TIPOAYKTAX
MUTAHUSL.

5. UccnenoBanue kadecTBa
MMUTHLEBOM BO/IBI.

6. UccnenoBanue npod
BOJIONTPOBOIHOM BOJIbI HA
peIMeT YCTPaHEHUs KECTKOCTH.
7. YcTpaHEHHE )KECTKOCTH BOJIbI
B CEJIbCKOXO3I1CTBEHHOMN
JESTEIBHOCTH.
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JUCT UBMEHEHUWHA U JONMOJIHEHUM, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

No HU3MCHCHUA, 1aTa BHCCCHUA N3MCHCHMU S, Ne CTpaHHIbl C UKSMCHCHUCM

BbLJIO CTAJIO

OcHoBaHHUE:

HOI[HI/ICI;- Jna BHCCIICTI'O N3MCHCHMU A
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bapayeBa Asina baroeBHa
IIpenogaBare b AUCHMILIHHBI

Xumus

I'ocynapcrBenHoe 0101xeTHOE MpodeccuoHaIbHOE 00pa3oBaTeIbHOE
YUYpe:KIeHne
«byparckuii arpapHabiid koJ/uiexk um. M.H.EpOanoBa»

PABOYAS IPOTPAMMA YYEBHOU JAUCIHUAITVIMHBI
Xumus

«O01meo0pasoBaTeJbHBIN UKD
NMporpaMMbl MOJATOTOBKY CIEIIHAIMCTOB CPeHEro 3BeHa
Mo CHenuaaIbHOCTH
36.02.01 Berepunapus



