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PABOYAS ITIPOTPAMMA YYEBHOM JUCHUILIAHBI
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Pabouas nporpamma y4eOnoii mucuuminasl OO/ly.12 Xumus pazpabotaHa Ha OCHOBE
TpeboBanuii PeneparbHOro rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEIHEro 00IIero
o0Opa3oBaHMs YTBEP)KIEHHOTO NpHUKazoM MuHHCTEpCcTBa 0OpazoBaHus U Hayku Poccuiickoit
Oenepanun ot 17 wmas 2012r.Ne 413 (B nelictByromeid penakiuu), DenepanpHoit
o0pa3oBaTeNpHON MIporpaMmbl CpeAHero oOmero oOpa3oBaHMs, YTBEPHKIEHHOM MpHUKAa30M
Munnpocsenienusi Poccun ot 18 mast 2023r. Ne 371, ¢ ydyerom tpebGoBanuii denepanbHOro
TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTA CPEAHEr0 MPO(PECCHOHATBLHOTO 00pa3OBaHHS
no crenuanbHocTy 34.02.01 CectpuHCckoe /1€10, YTBEPKIEHHOIO IpUKa3oM MUHIIPOCBELIECHUS
Poccun ot 4 nrons 2022 r. Ne 527, 3apeructpupoBan B MunucrepctBe roctuuuu Poccuiickoit
denepauun 29 wmions 2022 roma, perucTpalMOHHBI HOoMep 69452, mpumepHOW HPOTPaMMBI
001eo0pa3oBaTeIbHOM y4eOHOM TUCHMIUIMHBI «XHUMHUSA», peKoMeHaoBaHHON dDenepanbHbIM
rOCy/IapCTBEHHBIM OIOJIKETHBIM 00pa30BaTEIbHBIM YUpEKIECHUEM JOTIOTHUTETILHOTO
npodeccuonanbHoro  obpazoBanusi «MHCTUTYT pa3BUTHS MPOGECCHOHATBLHOTO 00pa30BaHUs»
(®I'bOY AIIO «MPIIO») B kauecTBe MPUMEPHOM MPOTPaMMBI C YYETOM IpPO(hecCHOHATHLHOU
HAIMpPaBJIEHHOCTH MPOTPaMM CPEAHETO MPOPECCHOHATBHOIO 00pa3oBaHus, peaJn3yeMblX Ha 0aze
OCHOBHOTO 00I11er0 00pa30BaHMs C MOTYUYEHHUEM CPEIHEro 0011ero 0opa3oBaHusl.

Pa3zpaGorumk: Xaiikuna Jlrogmuina AsekceeBHa, mpenojaBarenb XuMuM McrpuHckoro
¢unmana ['BIIOY MO «KpacHoropckuil KoJieak» NnepBoi KBaIU(pUKALMOHHON KaTeropuu,
KaH/1.TeXH.HayK

PACCMOTPEHA U COI'JTACOBAHA PACCMOTPEHA U YTBEPXKJIEHA

Ha 3acenannu MeToauueckoro o0bIUHEHUS Ha 3acenanuu nenaroruyeckoro coBera
I'BITIOY MO «KpacHOropckuit KOJiemx» I'BITOY MO «KpacHOropckuil KOJIIemaK»
ot 16.04.2025r. IIporoxomn Ne 1 ot 17.04.2025r. IIporoxosn Ne 2

Hay4uHo-MeToIM4eCKUM COBETOM
I'BIIOY MO «KpacHOTOPCKHI KOJIIEIK
ot 18.04.2025r. ITpoTtokon Ne 1



1. O0mas xapakTepucTuka pado4eit nporpamMmsl 0011e00pa3oBaTeIbHON IMCHUTIINHBI
«Xumus»

1.1. MecTo IMCHUIJIMHBI B CTPYKTYype 00pa30BaTeIbHON MPOrpaMMbl

Oo6meoOpa3oBaTenbHas JUCHUIUIMHA «XHUMHUS» SBISETCS 00SM3aTEIBHONW YacThIO
00111e00pa30BaTeNILHOTO IMKJIAa 00pa3oBaTeIbHON Mporpammsl B coorBercTBuu ¢ ®I'OC CIIO
no crienrainbHocTu 34.02.01 CectpuHCcKoE Aeo.

1.2. lenu u nu1aHupyeMble pe3yJibTaThbl 0CBOEHUS TUCIUILINHBI:

1.2.1. Heau u 3a1a4u 0011€00pa3oBaTeIbHOM TUCHUILIAHBI:
Copepxanne MporpaMMbl 00111e00pa30BaTEILHON TUCIUTUTHHBI « XUMUSD» HAIIPABICHO HA

JIOCTMKEHUE CIEAYIOUIUX LeJIeH:

—(opMupoBaHHE CHCTEMbl XUMHMUYECKUX 3HAHUH Kak BaKHEHIIed cocTaBistomen
€CTECTBEHHO-HAYyYHON KapTUHbl MHpa, B OCHOBE KOTOpPOM JI€KaT KIIIOUEBbIE IOHSITHS,
(dyHIaMEeHTaJIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE U TIOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C
UCTOpUEHN MX PAa3BUTHUS U CTAHOBJICHUS;

—(popMUpPOBaHHE U Pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHYECKHX PEaKIii, HEOOXOIUMBIX Il MPUOOPETCHUsT YMEHHI OPUEHTUPOBATHCS B MHPE
BELIECTB u XUMHUYECKHUX SIBJICHUH, UMEIOLINX MECTO
B IIPUPOJIE, B MPAKTUYECKOM U IOBCEAHEBHOM KU3HM;

—pa3BUTHE YMEHUH W CIOCOOOB  JEATETBHOCTH, CBS3aHHBIX C  HaOIIOJEHUEM
U 00BSICHEHUEM XUMHUYECKOTO SKCIIEPUMEHTa, COOTI0IEHUEM TTPaBUII 0€301acHOTO OOpaleHHS
C BEILIECTBAMH.

3aga4yu AUCHMILVINHBI:

1) chopMHpoBaTh  IOHMMAHHME  3aKOHOMEPHOCTEH  MPOTEKaHHS
XUMHYECKHUX TPOLIECCOB U SIBJICHUM B OKpYXaroLIeW cpele, a TakKe UX CBA3b C LIEJTOCTHOU
Hay4YyHOW KapTUHOW MUpa U JPYTMMHU €CTECTBEHHBIMU HayKaMH;

2) pa3BUTh YMEHUS COCTaBJIATH (OPMYJbl HEOPTraHUYECKUX U OPraHMYECKUX
BEIIECTB, YpPAaBHEHUS XHMHUUYECKUX peakUui, OOBACHATh MX CMBICI, HHTEPIPETUPOBATH
Pe3yNbTaThl XUMUYECKHX IKCIIEPUMEHTOB,

3) copMHpOBaThH HaBbIKU IIPOBEICHUS IPOCTENIINX XUMHYECKHUX
HKCIEPUMEHTAIBHBIX HCCIEOBAHUN C COOJIOAEHUEM TMpaBMJl OE30MaCHOTO OOpalleHUs C
BEIIIECTBAMHU U JIAOOPaTOPHBIM 000PYIOBAHUEM;

4) pa3BUTh yMEHUS HaXOIUTh, AHAJIM3UPOBATh M HCIIOJB30BaTh HH(POPMAIIUIO
XUMHUYECKOTO XapakTepa W3 Pa3IMYHbIX MH()OPMAIMOHHBIX MCTOYHHKOB, BKJIIOYas y4eOHYIO
JUTEpaTypy, HayyHble MyOIMKAMU U UHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS IPOTHOZMPOBATh MOCJIEJICTBUS CBOEH AESATENILHOCTH U
XUMHUYECKHX MPUPOJHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIECCOB, YUUTHIBAsI BO3MOKHBIE
9KOJIOTHYECKHE U COLMaIbHbIE BO3CHCTBHS;

6) copMHpOBaTh TMOHMMAHHE 3HAYUMOCTH JIOCTH)KEHUH XHMHYECKOM HayKH
U TEXHOJIOTHH Ul Pa3BUTHs COLMAIBHON M NMPOU3BOACTBEHHOU cep ¢ yMEHHEM MPUBOJIUTH
IPUMEPBI UX IPUMEHEHUS B Pa3IMYHbIX cepax KU3HU.

1.2.2. Ilnanupyembie pe3yJbTaThl 0CBOEHHUS 00111e00pa30BaTe/IbLHONH TUCHUIIIUHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne TUCIUILUINHA UMeeT npu popmupoBanuu u pazsutuu OK u I1K.



Konx n nHaumenoBanme
¢dopmMupyeMbIX KOMIIETEHUN I

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O6mme!

JMcuunIMHAPHbIE?

OK 01. Beibupats crioco0s
pelIeHHs 3a1a4
po(hecCHOHATTLHOM
NESITeIbHOCTH MIPUMEHUTEIHHO K
pa3IM4YHBIM KOHTEKCTaM

JIMYHOCTHBIE Pe3yJIbTAThI 10/KHbI 0TPAKATH B

YJacTH:

TPYAOBOI'0 BOCIIMTAHUS:

— TOTOBHOCTb K TpyAYy, OCO3HAaHHE LEHHOCTH
MacTepcTBa, TPYI0I00ue;

— TOTOBHOCTb K  aKTUBHOM  JIEATCIBLHOCTH
TEXHOJIOTHYCCKOM u COITMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHHUIIUUPOBATH,
IUIAHUPOBaTh M CaMOCTOSITEJIbHO BBINOJHATH
TAKYIO JESATENBHOCTb;

— UHTepec K pa3IMYHbIM chepam
NpopeCCUOHAIIBHONW  JICITENIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp  Oymymieit

npoecCuu W peaiu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUTAHBI;
— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHHIO U

caMO00pa30BaHUI0 Ha TMPOTSDKEHUU  BCe
KHU3HH.
METaﬂpeIIMeTHl)Ie pe3yJabTaThbl J0J/KHbI
0TpaKaTh:

OBiaieHUe YHHBEPCAJIBHBIMH Y4e0HBIMH

NMO3HABATEJIbHBIMU 1eHCTBUAMM:

a) 0a3oBble JOruvyecKue AeiicTBUA.

—  CaMOCTOSITENIBHO dbopMynupoBaTh u
aKTyaJIM3UpPOBATh MPOOJIEMY, pacCCMaTPUBATh €€

JucuuIIinHaApHbIe Pe3yJbTaThl U 10JIKHBI OTPAKaTh:

I1P6 01. chopmMupoBaHHOCTH MPEICTABICHUN: O XUMHYECKOM
COCTaBJIAIOLIEH €CTEeCTBEHHOHAYYHON KapTHUHBI MUPA, POJIU
XVUMHH B IO3HAHUU SBJICHUN MIPUPOJBI, B POPMUPOBAHUHU
MBIIIEHUS] U KYJIbTYPbI JINYHOCTH, €€ (PYHKIIMOHAILHOM
IPaMOTHOCTH, HEOOXOIUMOM JIJIsl peIIeHUs] MPAKTUYECKUX 33a]a4 U
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3710POBBIO U
MIPUPOIHON cpefe;

ITP6 02. BageHue cucteMol XMMHUYECKUX 3HAHUM, KOTopas
BKJIIOYAET: OCHOBOMOJIAraroIiye NOHATHs (XUMUYECKUN 3JIEMEHT,
aToM, 3JICKTPOHHAsE 000JI0YKa aTOMa, S-, p-, d-3JIEKTPOHHBIC
opOUTaNIM aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTbD,
ANIEKTPOOTPHULIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKas
CBS13b, MOJIb, MOJISIPHASI Macca, MOJIIPHBII 00beM, yriaepoJHbII
CKeJleT, (PyHKUMOHAJIbHAs TPYIIa, PauKall, U30MEpHsl, U30MEPHI,
TOMOJIOTHYECKUH PsIZT, TOMOJIOTH, YIJIEBOAOPOIBI, KUCIOPOI- U
a30TcojepkKalliue COeTUHEHNUS, OMOJIOTUYECKU aKTUBHBIE
BeIIecTBa (YIJIeBOAbI, XKUPbI, OETIKN), MOHOMED, MTOJIUMED,
CTPYKTYpPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE CO€AMHEHNUS,
KPUCTAIITNYECKAsl pEIIeTKa, TUITBI XUMHUECKUX PeaKIInii
(OKHCITUTENIbHO-BOCCTAHOBUTEBHBIE, IK30-1 SHJ0TEPMHUUECKHE,
peaKkIu HOHHOTO 0OMEHa), pacTBOP, IEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOIUTHYECKAs! TUCCOLUALINS, OKHCIIUTENb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON pEaKIIuu, XUMUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XMMUYECKOTO CTPOCHHUS

1 O6ume pesysbTaThl OCYIIECTBISIOTCSA B COOTBETCTBUHU C JIMYHOCTHBIMU H METAIpeAMeTHbIMU pesyiibratamu ®TOC COO (Tpukas Muno6phayku Poccun ot 17.05.2012 Ne 413 (penaxius
o1 27.12.2023 1.), B GOpMUPOBAHUU KOTOPHIX YIaCTBYET 00IIe00pa3oBaTeIbHAs TUCITUILIAHA.
2 JIMcHMIIMHAPHBIE PE3YNIbTAaThl OCYIIECTBIISIOTCS B COOTBETCTBHH C TPEOOBAHMSIMH K IIPEIMETHBIM pe3yibTataM 6a3oBoro yposas (ITP6), yeranosrenasimu @TOC COO (Tlpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakmust ot 27.12.2023 1.), ¢ cOXpaHEHHEM HCXOTHOM HyMepaIluu.




BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBCHHBIN MPH3HAK WM
OCHOBAHHUsS Ui CPaBHEHHS, KJIaCCH(PHUKAIMUA U
00001IEeHHS;

ONPENeNIATh LEMH JICATCILHOCTH, 3a/1aBaTh
mapaMeTphl U KPUTEPUHU MX JTOCTHKCHHUS,
BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paCCManI/IBaeMBIX SIBJICHHUAX

BHOCHUTH KOppCKTI/IBI)I B JACATCIIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJbTATOB IIEIIAM,
OLICHUBATH pI/ICKI/I HOCJ’ICIICTBI/II;’I JACATCIIbHOCTH,
pa3BI/IBaTI) eraTI/IBHOC MBIIIIJICHHUEC HpI/I
PEILICHUH KU3HEHHBIX POOIIEM.

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIJICTh HABBIKAMHU y4eOHO-HCCIIE0BATENLCKOM
U TPOCKTHOW  JCATEIBHOCTH,  HAaBBIKAMH
paspernieHus mpooem;

BBIABJIATE MNPHYMHHO-CICACTBCHHBIC CBA3U U
AKTyaJIMU3UpOBaTh 3a/la4y, BBIABUI'aTb T'MIIOTE3Y
€e pelleHHs, HaXOIUTh AapryMEHTHl IS
JI0Ka3aTeJIbCTBA CBOUX YTBEPIKICHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,
aHAIIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUs
3aaa4u pe3yibTaTbl, KPUTUUCCKHU OLUCHHUBATH HUX
JOCTOBEPHOCTH, MPOTHO3UPOBATh W3MEHEHUE B
HOBBIX YCJIIOBUSX;

YMETb NEPEHOCUTD 3HAHHWA B ITO3HABATCIIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH,

yMeTb HHTETPUPOBATh 3HAHHUS W3 Pa3HBIX
MPEAMETHBIX 00JIacTeH;
BBIABUTATh HOBBIC nuaeu, npe;maraTL

OPHUT'MHAJIBHBIC MMOAXOAbI U PCUHICHU A,
CTaBUTb HpO6JICMI>I n 3aJadyr, OOIIYCKAroIIUc
AJIbTCPHATUBHBIC PCIICHU .

opranndeckux Bemniects A.M. bytiepoBa, Teopus
ANEKTPOJIUTUYECKON JUCCOLMALNH, IEpHOIUYECKuid 3akoH [[. 1.
MenieneeBa, 3aKOH COXpaHEHHs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUI SI3BIK XUMUH, (DAKTOIOTUYECKHUE CBEICHUS O
CBOMWCTBAX, COCTaBe, MOJIYYEHUU 1 O€3011aCHOM HCII0JIb30BaHUU
BOXHEUIIINX HEOPTAaHUYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOHN EATEIIbHOCTH YEJIOBEKa;

ITP6 03. copMHUpOBaHHOCTH YMEHHH BBISABIISATH XapaKTEPHbIC
HPU3HAKU U B3aUMOCBS3b U3YUEHHBIX NOHATUH, IPUMEHSTh
COOTBETCTBYIOILIME IOHATHS IIPH ONTUCAHUU CTPOEHUS U CBOWCTB
HEOPraHMYECKUX U OPraHMYECKUX BEIECTB U UX MpEeBpalleHU;
BBISIBJISITH B3aUMOCBSI3b XUMUUECKHUX 3HAHUH C MOHATHSAMU U
IPEJCTaBICHUAMU IPYTHX €CTECTBEHHOHAYUHBIX IIPEIMETOB;
I1P6 04. chopMHUpOBaHHOCTH YMEHHIA UCTIONH30BATh
HalMEHOBAHUSA XMMUYECKUX COCIMHEHUN MEXTyHAPOIHOTO
CO103a TEOPETUYECKOM U MPUKIIAHON XUMHUU U TPUBUAJIbHBIC
Ha3BaHUS BaKHEMIINX BEIECTB (ITUJICH, alleTUJICH, TIMLEPHH,
dbenon, popmanbaerul, yKCycHast KUCIO0Ta, TJIMINH, YTapHbIH Ta3,
YTJIIEKUCIBIN Ta3, aMMUAK, rallleHasi U3BECThb, HETAIICHAsl U3BECTbD,
MUTHEBAs COJA U IPYTHX), COCTABIATH (POPMYIIbl HEOPraHUUECKUX
Y OPraHUYECKUX BEILECTB, YPABHEHMSI XUMUYECKUX PEAKIIUA,
OOBSACHATH UX CMBICI; IOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE
CBOICTBA BELLIECTB COOTBETCTBYIOIUMHU IKCIIEPUMEHTAMU U
3alMUCSAMU YPAaBHEHUN XUMHUYECKUX PEaKIINA;

I1P6 05. copMHUpOBaHHOCTH YMEHHH yCTaHABINBATh
MPUHAJJIEKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB K OIPEEICHHBIM KJIacCaM U IpyIIaM COEIMHEHNH,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIINE CBOMCTBA; ONPEENsITh
BU/Ibl XUMHYECKHX CBSI3€H (KOBaJIEHTHAsl, MOHHAS,
MeTaJIJIN4ecKast, BOAOPOIHAS ), TUIIBI KPUCTAIITHYECKUX PELIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEAKIIUH;

ITP6 07. chopmMrpoBaHHOCTHh YMEHUH MTPOBOJAUTH PACUETHI 10
XUMUYECKUM (POpMyJIaM U YPaBHEHUSM XUMHUECKUX PEAKLIUH C
UCTOJIb30BaHUEM (PU3MUECKUX BEJINYMH, XapaKTEPU3YIOLIUX
BEIIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMaJbHBIE YCIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA,
MCII0JIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHATHUSA
peLIeHUH B KOHKPETHBIX XKH3HEHHbIX CUTYaLUsX, CBI3aHHBIX C




BCIICCTBAMH U UX IIPUMEHCHUCM.

OK 02. Mcnonb3oBaTh
COBPEMECHHBIC CPE/ICTBA MTOKCKA,
aHaJIM3a U UHTEPIIPETAIIUN
uHpopmanuu u
UH(POPMAIIMOHHBIC TEXHOJOTHH
JUTSL BBITIOJIHEHUS 32144
po(hecCHOHATTLHOM
JeSITeIIbHOCTH

JINYHOCTHBIE pe3yJbTaThl JOJ/KHBI OTPAKaTh B
yacTu:
IHEHHOCTU HAYYHOI'0O IIO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33pEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAYKU M OOIIECTBEHHOW MPaKTHUKH,
OCHOBAHHOTO Ha TMaore KYJbTYD,
CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B
MOJMKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHHE SI3bIKOBOM U UHTATEIBCKOU
KyJIbTypbl KaK CpEACTBAa B3aUMOJIECHCTBUS
MEK]Y JIIOJIbMU U TTIO3HAHUS MUPA;

OCO3HAaHME IIEHHOCTH HAy4YHOH AEATEIBHOCTH,
TOTOBHOCTHh  OCYIIECTBISITH  MPOEKTHYID H
HCCIIEIOBATENBCKYIO eITEeTLHOCTD
VHIUBUIYAIBHO U B IPYIIIIE.

MertanpeameTHble pe3yJbTaThl J0JAKHbBI
OTpaXKaTh:

OsgiaieHHe YHUBEPCAJILHBIMU Y4eOHbIMH
NMO3HABATEJIbHBIMH JeHCTBUSIMU:

B) padoTa ¢ unopmaumeii:

BJIAZICTh HABbIKAMU IMOJIYUYCHUA I/IH(bOpMaI_[I/II/I nus3
HUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATCIBHO

OCYILIECTBIIATh TMIOUCK, aHaIn3,
CUCTEMATU3ALINIO " MHTEPIIPETALHIO
nH(pOpMallUK  pa3WYHBIX BHJIOB U (opMm
IIPE/ICTaBIICHMUS;

co3JlaBaTh TEKCTbl B Pa3lMYHBIX (opmarax c
Y4eTOM Ha3Ha4YeHWs: WHPOpPMAIMKA W IIEIEeBOM
ayIUTOpUH, BBIOMpas ONTHMAIBHYIO (GOpMY
IPEACTAaBICHNS M BU3yaITH3allUH;

OLICHMBAaTh  JIOCTOBEPHOCTb,  JISTUTHMHOCTb
uHpOpMallUU, €€ COOTBETCTBHE IPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

BJIAJICTh HAaBBIKAMM PACIIO3HABAHUS M 3aIUTHI

JucuuniauHapHble (IpeAMeTHbIE) pe3yJbTaThl H J0/KHBI
OTPa’kKaTh:

ITP0 06. BiasgeHHEe OCHOBHBIMU METOAAMH Hay4YHOT'O MIO3HAHUS
BEIIECTB U XMMMUYECKHX SIBIEHUH (HaOI0eHne, N3MEpEHNe,
AKCIIEPUMEHT, MOJICTIMPOBAHUE);

ITP6 07. copMHUpPOBaHHOCTh YMEHHUI IPOBOJIUTH PACUETHI 110
XUMUYECKUM (POpMYJIaM U YPaBHEHUSIM XUMHUECKUX PEAKIUH C
UCIOJIb30BaHUEM (PU3MUECKUX BEIUYHMH, XapaKTEPU3YIOLINX
BELIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMaJbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEILIECTBA;
UCTIOJIb30BaTh CHCTEMHBIC XUMHUECKUE 3HAHUS JIJIsl IPHHSTUS
pelIeHU B KOHKPETHBIX dKU3HEHHBIX CUTYaLUsAX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

ITP6 08. copMHUpOBaHHOCTh YMEHHI IIIAHUPOBATH U BBIIIOJIHSATD
XUMHUYECKHH SKCIIEPUMEHT (IIPEBPAIICHUs] OpraHUUYECKUX
BEUIECTB [IPY HArPEBaHUM, MTOJIyY€HNE ITUJIEHA U U3YyYEHHE €r0
CBOICTB, KAUECTBEHHBIEC PEAKIINH HA aJIbJIETH/IbI, Kpaxmall,
YKCYCHYIO KHCJIOTY; A€HaTypauus OeJIKOB PH HarpeBaHUH,
L[BETHBIE peaKkuu OEJIKOB; IPOBOJAUTH PEAKI[MH HOHHOTO 0OMEHa,
OTpeNieNATh CPeAy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU Ha
cynbdart-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS;
pelaTh SKCIEPUMEHTaIbHbIE 3a7auu 110 TeMaM "MeTaisl" u
"HemeTanbl") B COOTBETCTBUH C TIPaBUIIAMU TEXHUKU
0e30macHOCTH NpU OOPAILEHNH C BELIECTBAMH U J1a00paTOpHBIM
000pyI0BaHNEM; IPEJICTABIATH PE3YJIbTaThl XUMUYECKOTO
HKCIIEpUMEHTa B (JOpPME 3aMUCH YPaBHEHHH COOTBETCTBYIOIIUX
peaxkuuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;
I1P6 09. cpopMHUpPOBaHHOCTH YMEHHSI aHAIU3UPOBAThH
XUMHUYECKYIO HH(OPMALINIO, MTOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB
(cpenctB MaccoBoit nH(popMaru, cetb IHTepHeT U Ipyrue).




nHpopMmanuu, HHGOPMAITMOHHON 0€30MacHOCTH
JTUYHOCTH.

OK 04. D¢ddexTuBHO
B3aMMO/ICHCTBOBATH U PadOTATh B
KOJIJICKTHBE U KOMaH/1e

JInuHOCTHBIE pe3yJIbTaThl J0JIKHBI OTPAKATDH B

YacTH:

IrPaKIAHCKOT0 BOCIIMTAHMSA:

— TOTOBHOCTbH BECTH COBMECTHYIO AEATEIbHOCTH B
MHTEpeCcax rpa’kAaHCKOro 0OLIEeCTBa;

— YMEHHE B3aUMOJACHCTBOBATH C COLMAJIbHBIMU
WHCTUTYTAaMH B COOTBETCTBUH C MX (PYHKIIUSIMH
Y Ha3HAYCHUEM.

MertanpeameTHble pe3yJabTaThl J0JIAKHbBI

OTPaXaTh:

Osgi1aieHHe YHUBepPCAJIbHBIMHU

KOMMYHUKATHBHBIMH CHICTBUAMM:

0) coBMecTHas 1eSITeJIbHOCTD.

— TIOHMMaTh U HCIIOJIb30BAaTh IPEUMYIIECTBA
KOMAaHTHOW ¥ MHAMBUyalbHOIN paboThI;

— TPUHUAMATh LEIM COBMECTHOM JAEATEIbHOCTH,
OpPraHMU30BBIBATh U KOOPJAWHUPOBATH JIEHCTBUS
0 €€ JOCTH)KCHHIO: COCTAaBJIATH  IUIaH
JNEUCTBUM, pacHpelensaTs pOId C  y4eTOM
MHEHMH YYaCTHHUKOB OOCYXIaTh pe3yibTaThl
COBMECTHOH paboThI;

— KOOpPAWHHPOBATh W BBHINOJHATH pabOTy B
YCIOBUSIX ~ PEalbHOr0,  BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— OCYIIECTBJIATH IO3WTUBHOE CTPATETHYECKOe
MTOBEJICHHUE B PA3IMYHBIX CUTYAIUAX, IPOSIBIIATH
TBOPYECTBO n BOOOpakeHue, OBITh
MHUIINATABHEIM.

OsgilaieHHe YHUBEPCAJBHBIMHU PEryassTHBHBIMH

JeHCTBUSAMU:

r) IPUHATHE ce0s1 ¥ IPYTUX JIdei:

— TIpPUHHMATh MOTHUBBI M AapryMEHTBhl JPYIHX
monen pu aHams3e pE3yJIbTaTOB
NEeATEIbHOCTH;

— IPU3HABATh CBOE IPABO U IPABO APYTUX JIIOJAEU

JAucuumimHapHble (IpeAMeTHbIE) Pe3yJbTAThl U 10JKHbI
0TPaXKATh:

I1P6 08. chopmupoBaHHOCTH YMEHHUIA IIJIAHUPOBATH U BBITIOIHSTH
XUMHUYECKUN SKCIIEPUMEHT (IIPEBPAICHHS] OPraHUYEeCKUX
BELIECTB [IPY HArPEBaHUM, [TOJIyY€HNE ITUJICHA U U3YyYEHHE €r0
CBOIICTB, KQUECTBEHHBIC PEAKIINHU HA aJIbJICTH/IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY; IeHaTypalusi O€JIKOB IIpU HarpeBaHuUH,
[[BETHBIE PeaKIuu OEJIKOB; IPOBOAUTH PEAKIIMNH HOHHOTO OOMEHa,
ONPEEIATh CPEly BOJHBIX PaCTBOPOB, KAUECTBEHHbIE PEAKIIUU Ha
cynbhar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha KATHOH aMMOHMUS;
pemaTh SKCrepuMeHTaIbHbIe 3a1a4u 110 Temam "Mertamis" u
"Hemertamisl'") B COOTBETCTBUY C TIPABUIIAMH TEXHUKH
0€30MacHOCTH IIPHU 0OpAIlEHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000pyOBaHNEM; IPEJICTABIATH PE3YIbTaThl XUMUYECKOTO
SKCIIEPUMEHTa B (hOpMeE 3alKCH yPaBHEHUI COOTBETCTBYIOLIUX
peakiuit 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB.




Ha OIIHOKH;
— pa3BUBaTh CIIOCOOHOCTh IOHMMATh MHUpP C
MTO3UIUH JIPYTOro YEJIOBEKA.

OK 07. CopeiicTBOBaTh
COXPAHEHHIO OKPYKAOIICH
CpeJibl, peCypcoCcOepeIKEHHIO,
NPUMEHATh 3HaHHUSI 00 U3MECHEHUH
KJIMMATa, IPUHIIUIIBI
OepexITMBOTrO MPOU3BOJICTBA,

3¢ (eKTHBHO JACHCTBOBATH B
YpPE3BBIYANHBIX CHUTYAIUSIX

JInuHOCTHBIE pe3yJIbTaThl JOJAKHBI 0TPAXKATH B

4yacTu:

IKOJOTHYECKOr0 BOCTIMTAHUSA:

— c(hopMHUPOBAHHOCTH HKOJIOTUYECKON KYIBTYPHI,
IIOHUMAaHHe BIIMSIHUSA COLMAJIBHO-
SKOHOMMYECKHUX IIPOLECCOB HAa COCTOSIHHME
IPUPOJHOM M COLMAIBHOM Cpenbl, OCO3HAHUE
1J100aJIbHOTO Xapakrepa 9KOJIOTMUYECKUX
npo0OJem;

— IUJJAaHMPOBAaHUE U OCYILIECTBICHHE IEHCTBUI B
OKpYJKalollled Cpelle Ha OCHOBE 3HAHUs LieJIed
YCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

— AaKTHUBHOE HENpHsTHE NeHCTBUH, NPUHOCAIIMX
BpEIl OKPYXAIOIIEH Cpeae;

— YMEHHE [POTHO3UPOBaTh HEOIAroNpHUSTHHIC
JKOJIOTUYECKHE IIOCJIEICTBUS
MPEANPUHUMAEMBIX JEHCTBUN, MPENOTBPAIATH
UX;

— paclIMpeHHe OIbITA JeATEIbHOCTH

9KOJIOTMYECKOH HAIpPaBICHHOCTH.
MeTtanpeamMeTHbie pe3yJabTaThl JOJTAKHBI
0TPa’KaTh:
OsiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NMO3HABATEJIbHbIMU 1eHiCTBUAMM:
B) padorta ¢ nndopmManmeii:
— HCIIONIB30BaTh CPEACTBa WH(GOPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJOTHMIl B pEIICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHM3aIlMOHHBIX 33/a4 C  COOJIIo/IeHuEM
TpeOoBaHUi 3PrOHOMUKH, TEXHUKHU

0€30MIaCHOCTH, THTHEHBI, pecypcocOepexeHus,
IPaBOBBIX W OTHYECKHX  HOPM, HOPM
UH(OPMALIMOHHOM 0€30MaCHOCTH.

JAucuuminHapHble (IpeAMeTHbIE) Pe3yJabTAThI U 10JKHbI
0TpPakKaTh:

I1P6 01. chopMupOBaHHOCTH MPEICTABICHHUI: O XUMUYECKOM
COCTAaBJISIIOLLEH €CTECTBEHHOHAYYHOU KapTUHBI MUpPa, POJIU
XUMHWH B IO3HAHUU SBJICHUIA TPUPOJIBI, B POPMUPOBAHUHT
MBIIUICHHS U KYJIbTYPbI JINYHOCTH, €€ (PYHKINOHATBHOM
rPaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUs TPAKTUYECKHUX 3a/1a4 U
HKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U
MIPUPOAHON CpelE;

I1P6 10. chopmMupoBaHHOCTH YMEHUN COOMIOAATH MTPaBUIIA
9KOJIOTHYECKH TEJIECO00Pa3HOTO MOBEACHHSI B OBITY M TPYJIOBOH
JIEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 3JJ0POBbsS U
OKPYKaIOIIEe NPUPOIHON CPEIbl; YUUTHIBATH OMMACHOCTh
BO3JICUCTBUS Ha )KMBbIE OPTaHU3MBbI ONPECIICHHBIX BEIIECTB,
MMOHUMasi CMBICTT TOKA3aTeIIs MPEIEIbHON TOIMYCTUMOMN
KOHIIEHTpALUU.




- yMeHue 0OBIBaTh M MCIOJIB30BaTh WHPOPMAIIUIO
B cepe npodeccHoHATBHON NIeATeIbHOCTH;

- YMEHHUE UCTIOJIb30BaTh cpencTBa
UH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B peleHuH  NpodecCHOHATBHBIX
3a/ay;

- yMeHHE  BJAJeTh  HaBBIKAMH  y4eOHO-
UCCIICIOBATEIbCKOW  JICATENIBHOCTH,  HaBBIKAMH
paspenieHus npooiem;

-  YMCHHUC BBIBJIATH HNPUYUHHO-CICACTBCHHBIC
CBS3M W AaKTyaJM3UpOBaTh 3a/iadyy, BbBIJIBHUIaTh
THUIIOTE3Yy €€ PpCUICHUA, HAXOAWUTb ApPryMCHTBI JIA
JI0Ka3aTejIbCTBa CBOUX YTBEPXKICHUMU, 3a]1aBaTh
[apaMeTpbl U KPUTCPUU PEILCHUS;

- aHAJIM3HMPOBATH TIOJYYCHHBIC B XOJE PEUICHHS
3ala4r pPE3YyJIbTaTbl, KPUTUUYCCKH OLCHHUBATHL HX
JIOCTOBEPHOCTh, TMPOTHO3HPOBATh H3MEHEHHE B
HOBBIX YCJIOBHX;

- YMECHHUE TEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U
MPAKTUYCCKYIO oOJactu KU3HEACATCIIBHOCTH,

- yMEHHE WHTETPUPOBATh 3HAHUS W3 pPa3HbIX
MpEAMETHBIX 0bOJlacTei

- yMETh TNPUMEHATH IIOJyYEHHBbIE 3HAHUSA i1 OOBICHEHHS
XUMHUYCCKUX HBJIGHI/Iﬁ, mponeccos, BO3HUKAKIINX B
MPAKTUYECKOW JEATeTbHOCTH M JJIA NPUHATHA S(PPEKTUBHBIX
peLIeHui;

- chopMHUpOBaTH YMEHUS pacKkpbIBaTh
OCHOBOIIOJIAraroluX XUMAYECKUX TEOPUI;

- chopMuUpOBaTH YMEHHUS pPaCKpbIBaTh OCHOBOIIOJIATAFOIINE
XUMHUYCCKHUC 3aKOHBI, 'PAHUIBI UX TPUMCHUMOCTH;,

- HAHTEPOPETUPOBATH  ATUYECKHUE  aCHEKThl  COBPEMEHHBIX
HUCCIICAOBAHNUM B XMMUU;

- paccMarpuBarh IJIOOAIBHBICE  JKOJOTHYECKHE  IMPOOIEMBI
COBPEMEHHOCTH M C(HOPMHPOBATh 1O OTHOIICHHUIO K HHM
COOCTBEHHYIO MO3UIIUIO

COACPpIKAaHNE

[IK 1.2. ObecnieunBaTh
0e30macHyto
OKpY’KaloIIyIo cpeny

-yMEHHE TPHUMEHSTh TOJTYYCHHBIC 3HAHUS IS
OOBSICHEHUS! XMMUYECKHUX SIBJICHUH, MPOILIECCOB,
BO3HHUKAIOIINUX B MPAKTHUECKOW JEATENLHOCTH U
JUTS TPUHATHS 9 (DEKTUBHBIX pEIIeHUIH;

- yMeHue  J00BIBaTh M  HCHOJb30BATH
uHpopmanuio B chepe mpodeccuoHaTbHON

JIeATEIIbHOCTH;

-ChopmupoBaTh YMEHUSA pacKpbIBaTh coaepKaHue
OCHOBOITOJIArarOIIIUX XUMHUYCCKUX TeOpHﬁ;

-paccMaTpuBaTh  TJIO0AJbHBIE  DKOJIOTUYECKHUE  MPOOIIEMBI
COBPEMEHHOCTH ¥ C(HOPMHPOBATH IO OTHOUICHHIO K HHUM
COOCTBEHHYIO MO3HUIIUIO;

-ChopMuUpOBaTh YMEHHS COOJIOJAaTh MEpPhl  aCeNTUKH U
AQHTUCENTHKY, TPUHIUAIBI WHIUBUAYATLHOW W3OJSAIMHA  TIPH

BBITTOJIHEHUH MEIUIIUHCKUX BMEIIATEIbCTB;
-ChhopMupoBaTh yMEHHUS COONIONATh NpaBWiIa OOpalleHus ¢
MEIUIMHCKUMH OTXO/IaMH.




[IK 2.2.Mcnonb3oBaTh B paboTe
Memunuackne
UH()OPMAIIMOHHBIC CHCTEMBI U
MH()OPMAITMOHHO -
TEJIEKOMMYHUKAIIMOHHYIO CETh
«HHTepHeT

-c()OPMUPOBAHHOCTH  YMEHHIT OCYIECTBIIATH -MHTEPNPETUPOBATh  OTHYECKME  aCHEKThl  COBPEMEHHBIX
IeJICHAIPABJICHHBIN TOMCK XUMHYECKOM MCCIIEIOBAHUIN B XUMHH;

MH(pOPMALMHU B PA3IMYHBIX HCTOYHUKAX (HAy4HAs | -yMEThb HWHTErPUPOBATH 3HAHWS M3 Pa3HBIX  [PEIMETHBIX
Y y4yeOHO-Hay4Hasl JIMTepaTypa, CpeAcTBa obracreit;

MaccoBol uHpopmanuy,  cetb  MHTEpHET u -CopMHpOBaTE  YMEHHSI ~ PACKPBIBATH  OCHOBOIIOJIATAOIINE

JpyTUE), KPUTUIECKH aHATU3UPOBATH XUMUYIECKYIO
uH(popMaInio, iepepadaThiBaTh €€
HCIIOJIB30BAaTh B COOTBETCTBHUU C ITIOCTABIECHHOM
yaeOHOM 3amaueit

XUMHUYCCKHNEC 3aKOHBI, I'PAHUILIBI UX TPUMCHUMOCTH.

B pe3ynbrare n3ydeHus AUCHHUILTUHBL Yy 00ydarotierocs 0yayT (GOpMHUPOBATHCS CISAYIONINE JIMYHOCTHBIC PE3YIbTATHI:

Ne
n/n

HanpagsJiienne
AeSITeIbHOCTH

JINYHOCTHBIE pe3yabTaThbl

1

I'paxxnanckoe BociuTaHue

- OCO3HaHMs 00yJaroIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, yBaKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

- IPEJCTABIEHUS O COIMAIBHBIX HOPMax M MPAaBUIJIaX MEXKJIMYHOCTHBIX OTHOIIEHUN B KOJUIEKTUBE;

- TOTOBHOCTH K COBMECTHOM TBOPUECKOW JEATEIbHOCTH IPU CO3/IaHUH Y4EOHBIX IPOEKTOB, PEIIEHUH YUeOHbIX U
[I0O3HABATEJIbHBIX 3a/1a4, BHIITOJTHEHUN XUMUYECKUX DKCIIEPUMEHTOB;

- CIOCOOHOCTU MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUSI, JJOTMKY M apTyMEHThI APYTUX MPU aHaJIU3e
pa3IUYHbIX BUIOB y4eOHON AEATEIbHOCTH;

[TatpuoTnueckoe
BOCITUTAaHUE

- [ICHHOCTHOI'O OTHOILIEHUS K UICTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEYECTBEHHOW XUMUH;

- YBaXX€HHMsI K MPOIIecCy TBOPUECTBA B 0OJACTH TEOPUU U MPAKTUUYECKOTO MPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO,
YTO JOCTH)KEHUSI HAYKU €CTh PE3YJIbTaT AJTUTENbHBIX HAOMI0eHIH, KPONOTIMBBIX AKCIEPUMEHTATbHBIX IOUCKOB,
ITOCTOSITHHOTO TPY/1a YYEHBIX U IIPAKTUKOB;

- HHTepeca U M03HaBaTeNIbHBIX MOTHBOB B MOJIYYEHUH U MOCTEIYIONEM aHAINn3e HHPOPMAIIUU O TIepeTIOBBIX
JOCTUKEHHSIX COBPEMEHHOMN OTEUECTBEHHOU XUMUU;

JlyXOBHO-HPaBCTBEHHOE
BOCIIUTaHHE

- HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEIACHUS;
- CIIOCOOHOCTH OIEHUBATh CUTYAIlMH, CBI3aHHBIE C XUMUUYECKUMHU SBJICHUSIMHU, U TPUHUMATh OCO3HAHHBIC
pelIeHNs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

- TOTOBHOCTH OIICHUBATh CBOE MOBECHUE U MOCTYIIKH CBOMX TOBApHUILEH C MO3UIINNA HPABCTBEHHBIX U MTPABOBBIX
HOPM U OCO3HaHUE MOCIEICTBUN ATUX MOCTYIIKOB;

KynbTypa 310poBbs

- IOHUMAaHUA HeHHOCTeﬁ 3J0pPOBOI0 1 0e30I1acHOro 06pa3a KH3HHU, HGOGXOI[I/IMOCTI/I OTBCTCTBCHHOI'O OTHOILICHU A




K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/10POBbIO;

- coOroIeHus paBMI1 6€30I1aCHOTO OOpaIleHHs ¢ BEIIECTBAMHU B OBITY, IIOBCEIHEBHOW )KU3HU U B TPYAOBOM
NeSTeIbHOCTH;

- MIOHUMaHUS LIEHHOCTH MPaBHJI HHANBUAYAJIHHOTO M KOJUIEKTUBHOTO OE€30MIACHOTO MOBEICHUS B CUTYaIUsX,
YIPOKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

- OCO3HAHUS MMOCIIEACTBUN U HETIPHUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHHS AIKOT OIS, HAPKOTUKOB, KYpeHH);

TpynoBoe BocriuTanue - KOMMYHHKaTHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEA0BATEIIBCKOMN NeITEIbHOCTH, OOIIECTBEHHO OJIC3HOM,
TBOPUYECKOH U IPYTUX BUJAX NESATEIBHOCTH;

- YCTAaHOBKH Ha aKTHUBHOC Y4aCTHC B PCUHICHUHN IIPAKTUYCCKUX 3ada4d COHH&HBHOﬁ HAIpaBJICHHOCTHU (B paMKax
CBOETO KJIacca, IIKOJIbI);

- HHTepeca K MPaKTHYECKOMY W3YUEHUIO podeccuii pa3iuyHOro poja, B TOM YHCJIe Ha OCHOBE IPUMEHEHHUS
MNpCAMETHBIX 3HAHUH 110 XUMHU,

- YBaXEHHUsI K TPYY, JIOJSM TPyAa U pe3yiabTaTaM TPYJOBOU AESITEIbHOCTH;

- TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIAMBUAYAIbHON TpaeKTopuu oOpa3zoBaHus, Oyayiiel mpodeccuu u
peanu3anuy COOCTBEHHBIX KU3HEHHBIX IIAHOB ¢ y4ETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUH,
HMHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

DKOJIOTHYECKOE BOCIIUTAHUE | - DKOJIOTHYECKH I[€JI€CO00Pa3HOTO OTHOIIEHUS K MMPUPO/JIe, KaK UICTOYHUKY CYIIECTBOBaHUS KU3HU Ha 3eMIIC;

- IOHUMaHUS TII00ATTBHOTO XapaKTepa SKOJIOTUUECKHUX MPoOIIeM, BIUSHUS SKOHOMUYECKUX MTPOIIECCOB Ha
COCTOSIHHAE MPUPOJTHOMN U COIMATILHON CPEJIbI;

- OCO3HaHMS HEOOXOIMMOCTH UCIOJIB30BAHUS JTOCTHKEHUM XUMUH JIJIs1 PEIIEHUS BOIIPOCOB PAllMOHATIBHOTO
MIPUPOAOIIOIB30BAHMUS;

- AKTUBHOI'O HENPUATHUS IEUCTBUN, IPUHOCSIINX BPEA OKPYKAOLIEN IPUPOJAHOMN Cpelie, YMEHUS ITPOTHO3UPOBATH
HEeOJIaronpusATHBIE YKOJIOTUYECKUE TTOCIIEICTBUS MTPEANPUHIMAEMBIX JEHCTBUI U MIPEIOTBPAIIATh UX;

- HAJIMYMS PA3BUTOIO 3KOJIOTMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIBTYPBI, ONBITA IEATEIBHOCTH
AKOJIOTUYECKOW HAIIPaBIEHHOCTH, YMEHHSI PYKOBOJCTBOBATHCS MU B MO3HABATENbHON, KOMMYHUKATUBHOW U
COIMAIPHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO TIPOTUBOCTOSITH HICOJIOTHN XeMopoOuw;

IlenHOCTH HAy4YHOTO - chopMHpPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U

MTO3HAHMS 0OIIeCTBEHHOM MPAKTUKH;

- MIOHUMAaHUS CIICIU(PHUKN XUMHUU KaK HayKd, OCO3HAaHUs e€ PO B (POPMUPOBAHUH PALlMOHATILHOTO HAYYHOTO
MBILUICHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBICHHU 00 OKPY’KAIOIIEM MUpPE KaK O €AMHCTBE MPUPO/IBI U YETOBEKa,
B IIO3HAHUU NMPHUPOIHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MPOOJIeM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

- yOexIEHHOCTH B 0COOO0H 3HAUMMOCTH XUMHH JJIsi COBPEMEHHOW IIUBUIIM3AIMH: B €€ TyMaHUCTUYECKON

HAIpPAaBJIEHHOCTH U Ba)XHOW POJIM B CO3JJaHUH HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpHBI, PEILIEHUU TT100aIbHbBIX




pobJIeM YCTOMUMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, SHEPIETHYECKOM, MMUIIEBON M IKOJIOTUIECKOM
0€30MaCHOCTH, B Pa3BUTUHU MEIHUIIMHBI, 00ECIIEYCHUN YCIOBUH YCIIEITHOTO TPYy/a U AKOJIOTHYECKH KOM(OpTHOH
’KU3HU Ka)KI0TO WICHA O0IECTBa;

- €CTECTBEHHO-HAYYHOU I'PaMOTHOCTHU: IIOHUMAaHHUs CYIIIHOCTH METOJOB IIO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CHOCOOHOCTH MCIIOIB30BaTh MOJydyaeMble 3HAHUS JJIS aHAIU3a U OOBSICHEHUS SIBIICHHMA
OKpY’KaloIIero MUpa 1 MPOUCXOAALIMX B HEM U3MEHEHUH, yMEHUs /1e]1aTh 00OCHOBAHHBIE 3aKIIIOYEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO MOJYYEHUs JOCTOBEPHBIX

BBIBOJIOB;

- CIOCOOHOCTU CAMOCTOSITENILHO UCIOJIb30BAaTh XUMHUECKUE 3HAHUS AJIS pelIeHUs IPOOIIeM B peallbHbIX
KU3HEHHBIX CUTYallHsIX;

- HHTEPECa K IMO3HAHUIO U UCCIIEA0BATEIBCKON JEATEIBHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HENPEPBIBHOMY 00Pa30BaHUIO M caMOOOPAa30BaHUIO, K AKTUBHOMY IOJIy4E€HUIO
HOBBIX 3HAHUI 110 XUMUU B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTAMU;

- HHTepeca K 0COOEHHOCTSM Tpy/Jia B pa3IuyHbIX chepax MpodhecCHOHaTbHON AeATeNbHOCTH.




2. CTpyKTYypa M cojiep:kaHue 001eo0pa3oBaTeIbHOM JUCHUILINHBI

2.1. O6beM IMCUMIIMHBI M BBl Y4e0HOI padoThl

Buna yueoHoii padoTbi

O0BeM B yacax

O0bem oOpa3oBaTe/IbHOM NPOrPaMMbl JMCHUIIIMHBI 144
B T.4.

OcHOBHOE cojieprKaHue 88
BT. 4.

TEOpEeTUIECKOoe 00yUeHHe 28
MPaKTUYECKHUE 3aHITH 42
B T.4. KOHTPOJIbHBIE PaOOTHI 10
1a00paTOpPHBIE 3aHATHS 18
IIpodeccuoHaIbLHO OPUEHTHPOBAHHOE COIeP:KAHIE 38
BT. 4..

TEOpEeTUIEeCKoe 00yUeHre 4
[PAKTAYECKUE 3aHATHS 22
1ab0paTOpPHBIE 3aHATHS 12
IIpome:xkyTouHast arrecTanus (3K3aMeH) 6
CamocrosiTeJibHasi padoTa 10
KoncyabTanumn 2




2.2. TemaTu4yecKHi NJIAH U COIePKAHUE TUCITUTITHHBI

HaumenoBanue Copnepxxanue yueOHOro marepuaJia (0CHOBHOe U PodeccHOHATBLHO O0bem ®opmupyembie
pa3iesioB U TeM OPHEHTHPOBAHHOE), 1A00PATOPHbIE M PAKTHYECKUE 3aHATHA 4acoB KOMIIETeHIIHH
1 2 3 4
OcHoBHoOE cojiep:KaHHe 88
Pa3znen 1. OcHOBBI CTPOEHHS BelllecTBA 6
Tema 1.1. OcHoBHoOE coep:kaHue 4 OK 01
CrpoeHne atomoB Teopernueckoe o0yyenue 2
XUMHYECKUX CoBpemeHHass MoOJeNIb CTPOGHUs aToMa. OJEKTpOHHas KOHQUrypauus aToma.
DJIEMEHTOB ¥ Npuposa |Kiaccudukanusi XAMUYECKUX JIEMEHTOB (S-, P-, d-251eMeHThI). BajeHTHBIC 3JICKTPOHBI.
XUMHUYECKOM CBSI3U BaneHTHOCTh. DNEKTpOHHAS MPHUPOAA XUMHUECKOM CBSA3U. DJEKTPOOTPHULATEIBHOCTb.
KoBaneHtHast cBsi3b, €€ pPa3HOBUJHOCTH M MEXaHU3Mbl 00pazoBaHusl (OOMEHHBIN U )
JIOHOPHO-AaKIENTOpHbIN). MoHHast CBsi3b. MeTaymmuyeckas cBsi3b. BomopoaHas CBsi3b.
MexMOJIeKyIISIpHbIE B3aUMOACHCTBUSA.
M30TONBI, OCHOBHOE M BO30Y)XJIEHHOE COCTOSHHME aToMa, TMOpuAM3alUs aTOMHBIX
opbOuranei.
IIpakTnyeckune 3aHATHS 2
Pemienue mpakTHyecKMX 3a/laHUil HA COCTaBJIEHUE 3JIEKTPOHHO-Tpadudeckux (hopmyn
371eMeHTOB 1—4 nepuo/oB.
Pemrenue 3amanuii Ha UCIIOJIL30BaHNE XUMUYESCKON CUMBOJIMKH Y Ha3BaHUU COCTUHECHUN
II0 HOMEHKJIaType MEXIYHapOJHOI'O COK3a TEOPETUYECKOW M NPUKIATHOW XUMHUH U 2
TPUBHAJIBHBIX HA3BaHWUW ISl COCTAaBJIEHUS XHMHUYECKUX (QOPMYN JBYXaTOMHBIX
COeUHEHUI (OKCHUIOB, CYJIb(PHUIOB, TUIPUIOB U T.M.) U JIPYTHMX HEOPraHUYECKUX
COEIMHEHMH OT/IEIbHBIX KJIACCOB.
Tema 1.2. OcHoBHoOe cofiep:kaHue 2 OK 01
Ilepuonnuecknii I[IpakTnyeckue 3aHATHS 2 OK 02
3akoH u Tabauna J1.1.
[lepuonuueckas cucrema xumudeckux sgaemeHToB JI.M. MenneneeBa. duznmyeckuii 9

Menneneena

cmbicn [lepumonmueckoro 3axona /JI.JI. MenpaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS




CBOWCTB XMMHYECKUX HJIEMEHTOB, 00pa3yeMbIX MMU HPOCTBIX M CJIOXHBIX BEIECTB B
COOTBETCTBUHM C IIOJIOKEHHEM XUMHUYECKOro ayiemeHra B Ilepmoauueckoil cucreme.
MupoBo33peHueckoe U HayqHoe 3HadyeHue [lepuonnueckoro 3axkona .M. Menaeneesa.
IIpornosst .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX IEMEHTOB.

Pemenne nmpakTMKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUN HA XapaKTEpU3aLUIO
XUMHUYECKHX  JIEMEHTOB  «MeTtajuinyeckue /  HEMeTalIM4ecKue  CBOMCTBA,
EKTPOOTPULIATEILHOCTE M CPOJICTBO K DJJIEKTPOHY XHMMMUYECKHX DJJIEMEHTOB B
COOTBETCTBHE C UX JJIEKTPOHHBIM CTPOCHUEM U IIOJIOKEHUEM B IEPUOIUYECKON CUCTEME
xuMHu4deckux aemenToB /(.M. Menneneesay.

Paznen 2. Xumunueckue peakuuu 12
Tema 2.1. Tursl OcHoBHOE coiep:kaHue 6 OK 01
XUMHYECKHUX peakiuii | Teoperuueckoe odyueHue 2
Krnaccudukanys u TUIBI XUMUYECKUX PEAaKUUN C yJacTHEM HEOPraHMYECKHUX BEIECTB.
KonnuecTBennsie oTHOIIEHHS B XUMUU. OCHOBHBIE KOTMYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl TO YpaBHEHHSIM XHMHUYECKHUX peakiuil. Monb Kak eIMHHIa KOJUYeCTBa
BemecTBa. MolsipHas Macca. 3aKOHBI COXPAHEHHS MAcChl M SHEPTUU. 3aKOoH ABOTaApPO. 2
Monsipabiii 00beM ra3oB. OTHOCHTENbHAS TIOTHOCTD Ta30B.
Peakiuu komruiekcooOpa3oBaHus C ydyacTHEM HEOPraHMYECKUX BEIIEeCTB (Ha IpUMepe
THIPOKCOKOMITJIEKCOB IIMHKA U AJIFOMUHUSA).
IIpakTHYecKue 3aHATUSA 4
CocraBnenrue ypaBHEHHH pEaKIMi COCIUHEHHMS, Pa3JIOKCHHS, 3aMeleHus, oOMeHa.
VYpaBHeHUsI peaklnii TOPEHUs, HOHHOTO 0OMEeHa, OKUCIIEHUS-BOCCTAHOBJICHUS.
Pacyer KOMMYECTBEHHBIX XapaKTEPUCTUK HMCXOMHBIX BEIIECTB U MPOIYKTOB pEaKIIUU.
Pacuer konu4ecTBEHHBIX XapaKTEPUCTUK MPOIYKTa PEaKUU COEUHEHHUS, €CIU OJIHO U3 5

BEIIECTB JIAHO B M30OBITKE W/WIM COJIEPKUT MpUMecu. PacueT maccoBoil umm o0beMHOI
JIONTU BBIXOJ]A MPOJYKTA PEAKIMU COSAMHEHHS] OT TEOPETHUECKH BO3MOKHOTO. Pacuer
00BEMHBIX OTHOIIIEHUH Ta30B. PacyeT Macchl (00beM, KOJIMUECTBO BEIIECTBA) MPOAYKTA

peaKIuu, €clii OJIHO M3 BEIISCTB JaHO B BHJE pPacTBOpa C OIPEICICHHOW MacCOBOM




,I[OJ'IGIZ PaCTBOPCHHOI'O BCIICCTBA.

ypaBHeHI/ISI OKHUCJICHUS-BOCCTaHOBJICHHS. (CreneHb okucieHus. OKUCIUTEIbL U
BOCCTAHOBHUTCIIb. OKHCIUTEIIEHO-BOCCTAHOBUTECIBLHEIC pe€aKkuuu B mpuponuc,
MMPOU3BOJCTBCHHLIX IIpOLECCAX M KHU3HCACATCIBHOCTH OPIaHU3MOB. OKHCIIUTEIIBHO-

BOCCTAHOBUTEJbHBIN MoTeHInan cpeapl. COCTaBIeHNEe U YpaBHUBAHUE OKHUCIUTEIBHO- 2
BOCCTAHOBUTENBHBIX ~ PEAKIM  METOIOM  JJIEKTpOHHOro ©OamaHca. Tumuunble
HEOpPraHUYECKNE OKUCIIUTEIN U BOCCTAHOBUTENH. DJIEKTPOIN3 PACTBOPOB U PacCIlIaBOB
COJIECH.
Tema 2.2. OcHoOBHOE coJep:xaHue 4 OK 01
DIEKTPOIMTHIECKAs Teoperuueckoe o0yueHue 2
Aucconranus v Teopust JIEKTPOIUTHYECKON aucconmanuu. Peakiuun nonnoro oomena. CocraBiieHHE
HOHHBIIT 0OMEH peakuuii MOHHOro oOMEHa IYTEM COCTaBJIEHMSI MX IOJHBIX M COKPAIIECHHBIX HOHHBIX
YpaBHEHUIA. 2
['unponu3 coneil. 3HayeHWe THAPOIU3a B OHMONOTMYECKMX OOMEHHBIX MpOIIeccax.
[IpuMeHeHre ruaponn3a B MPOMBILIUIEHHOCTH.
JlabopaTopHble 3aHATHS 2
JlaGopaTtopHast paboTta «Peakiuu ruaponmnsa.
HccnenoBanue cpeasl pacTBOPOB coyiel, OOpa3OBaHHBIX CHJIBHBIMH M CIa0BIMU 5
MPOTOJIUTAMH, U UX PEaKIUii C pacCTBOpAMHU IIeJI0YH U kapOoHata HaTpus. CocTaBieHue
peaKkuuii TuIpoIIn3a Coe.
KonrtpouabHnasi pa6ora
1 CrpoeHue BelecTBa 1 XUMUYECKUE PEAKIUH. 2
Paznen 3. CTpoeHue U CBOMCTBA HEOPraHMYECKUX BellecTB 20
Tema 3.1. OcHoBHOeE coiep:xaHue 6 OK 01
Knaccupuranms, Teoperuveckoe oGyuenne 2 OK 02
HOMCHKJIaTypa 1 [Ipenmer HeOpraHum4eckol  XUMHHM. B3anMMOCBS3p  HEOPraHMYECKHX  BEILECTB.
CTPOCHHC Knaccudukanus Heopranndeckux BemiecTs. [IpocTrie u cinoxHbie BemecTBa. OCHOBHBIE 2
HCOPTaHMYICCKUX KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, conn). HoMeHnkmarypa u




BCIIICCTB

Ha3BaHUE HEOPraHMYECKUX BEUIECTB HCXOAS M3 HUX XUMHUYECKOW (OPMYIBI HIU
COCTaBIICHHME XHMHYECKOW (OpPMYJIbI HCXOAS W3 Ha3BaHHWS  BEIIeCTBA 110
MEXIYHAPOAHOU UM TPUBUAIBHOM HOMEHKJIATYPE.

MexmornexyispHble B3aumozeicTsus. KpucrtamnoruapaTel. ArperatHble COCTOSHUS
BemlecTBa. Kpucramumyeckue n amopdHsle BeecTBa. TUIBI KPUCTAIIMYECKUX PEILIETOK
(aToMHas1, MOJIEKYJIsSIpHAsl, HIOHHAsA, METaJNIN4ecKas). 3aBUCUMOCTh (PU3UYECKUX CBOWCTB
BEIIECTBA OT TUIIA KPUCTAJUITMYECKON perieTky. [IpununHbl MHOrooOpa3us BeLeCTB.
CoBpeMeHHbIE IPECTABICHUS O CTPOCHUH TBEP/IBIX, XKHUJIKUX U Ta3000pa3HbIX BELLECTB.
XKunkue KkpucTaibl.

IIpakTH4yecKkue 3aHATHS

Pemienne 3amay Ha pacdyeT MaccoBOW J0iM  (MAacchl) XHMHYECKOTO 3JIEMEHTa
(coemuHeHHUsI) B MOJIEKYIIE (CMECH).

Pemenne mpakTHuecKkux 3aJaHW MO KiIacCH(UKAIMN, HOMEHKIATYpe M XUMHUYECKUM
dbopMynaM HEOpPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIACCOB (HA3bIBAaTh M COCTABIATH
(bopMyITBI XUMHUYECKUX BEIIECTB, ONPEACIATh MPHHAUICKHOCTH K KIIACCY).

Hctounukn xuMudeckod HH(opManuu (HaydHas M y4dyeOHO-HayyHas JUTeparypa,
cpencTBa mMaccoBod mHpopmanuu, cetb MuTepHer u apyrue). Ilouck mnpopmaiuu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (OpMYIaM.

Tema 3.2. dusnko-
XHUMHYECKHE CBOMCTBA
HEOPraHNUYECKHUX
BEIIIECTB

OcHoBHOE CoJIepKaHue

Teoperuyeckoe o0yueHue

Mertamnbel. O6mue ¢usnueckue W XUMHYECKHe CBoilcTBa MeTauioB. (CrocoOsl
MOJIy4eHHUsl. 3HAaYeHHEe METAJIOB U HEMETAJUIOB B NPUPOJE U KUZHEIESITENbHOCTH
yenoBeKka U opraHu3moB. Kopposusi mMeTamioB: BUIBI KOPPO3HM, CIIOCOOBI 3aIIUTHI
METAJIJIOB OT KOPPO3HH.

Hemerannbl. O0mue gusnyeckue U XMMHUYECKHE CBOMCTBA HEMETAJIOB. THMHUYHBIE
cBoiictBa metaiioB 1Y— Yl rpynn. Knaccudukanus m HOMEHKIaTypa COEAMHEHUI
HemeTaoB. KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IIPHPO/IE.

OK 01
OK 02




XHWMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHU[OB,
TUJIPOKCHUJIOB, KUCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB IIPOCTHIX
BELIECTB, BOJAOPOJHBIX COEAMHEHUH, BBICHINX OKCUA0B U TUIPOKCHIOB.

IpakTuyeckue 3aHATHS

CocraBiieHHE ypaBHEHUM XUMHUYECKMX DPEAKIMH C Y4aCTHEM IPOCTBIX M CIOXKHBIX
HEOPraHMYEeCKUX BELIECTB: OKCHUJOB METAJIJIOB, HEMETANIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBAaHMHA U aM(OTEPHBIX THAPOKCHUIOB, HEOPraHUYECKHX
COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

PemeHne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA M
II0JIy4E€HUE HEOPTraHUYECKHUX BEILIECTB.

JlabGopaTropHble 3aHATHS

JlaboparopHas pabota «CBoiCTBa METAIJIOB U HEMETAILIIOBY.

HccnenoBanmne pu3NYecKuX U XUMUYECKUX CBOWCTB METAJNIOB U HEMETAIJIOB. PelieHne
OKCIIEPUMEHTAJIBHBIX 3a/1ad 10 CBOMCTBAM XWMHUYECKHM CBOWCTBAM METAIJIOB H
HEMETAJUIOB, 10 PACTIO3HABAHUIO U MOJYYEHUIO COEIMHEHUI METAIIJIOB U HEMETAJIJIOB.

Tema 3.3.
IIpoussoncTeo
HEOPraHUYECKUX
BEIIECTB. 3HAUYEHUE U
MIPUMEHEHHE B OBITY U
Ha TPOU3BOJICTBE

OcHoBHOE CoJIepKaHue

TEOPETI/I‘ICCKOQ oﬁy'{elme

OO01ue npeacTaBIeHUs O MPOMBIIIJIEHHBIX CIIOCO0aX MOTYYEHHUs] XMMHUUECKUX BELIECTB
(Ha mpuMepe IPOU3BOJCTBA AMMHAKa, CEPHON KHUCIIOTHI).

UYepnass u 1BeTHas MeTautyprus. llpakThueckoe mnpuMeHEHHE 3JIEKTposn3a IS
MIOJIyYEHHUS] IIEJOYHBIX, IIEIOYHO3EMEIbHBIX METAUIOB W amoMuHuA. Crekio u
CHJIMKATHAsI TPOMBIIIIIEHHOCTb.

[Tpobnema 0TX00B ¥ MOOOYHBIX MPOAYKTOB.

IpakTuyeckue 3aHATUSA

Pemienue mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM O POJIM HEOPraHWMYECKOM XUMHH B
Pa3BUTUU MEIUIIMHBI, CO3JaHUN HOBBIX MAaTE€pUaJIOB (B CTPOUTEIHCTBE M JP. OTPACIAX
MIPOMBIIIJIEHHOCTH), HOBBIX HCTOYHHKOB SHEPruu (ajibTepHATHUBHBIE HMCTOYHUKHU
SHEPTUHM) B PEHICHUH MPOOJEeM DKOJIOTHYECKOH, HSHEPreTHUECKOW U  TIHIIEBOMN

OK 01
OK 02




0€30I1aCHOCTH.

KonTtpouabnasi pa6ora

) CBolicTBa HEOPraHMYECKUX BEIIECTB. 2
Pa3nen 4. CTpoeHue U CBOICTBA OPraHUYeCKHX BellecTB 20
Tema 4.1. OcHoBHoOE coep:kaHue 4 OK 01
Knaccupuxanus, Teoperuueckoe o0yueHue 2
CTPOCHHUE 1 [Ipeamer opranndeckoil XuMuHU. B3auMOCBA3b HEOPIrAHMYECKUX U OPTAHUYECKUX
HOMEHKJIaTypa BEIIECTB.
OPraHN4eCKUX BEUICCTB | X UMUYECKOE CTPOEHUE KaK MOPSAJ0K COCAMHEHHS aTOMOB B MOJIEKYJE COIVIACHO HX
BAJIEGHTHOCTU. OCHOBHBIE TOJIOKEHUSI TEOPUU XHMHUYECKOTO CTPOCHHSI OPraHMYECKHUX
coenuHennii A.M. bBytiepoBa. VYruepoAHbIA CKEJIET OPraHUYECKOW MOJIEKYJIbI.
MonekynsipHble U CTPYKTYpHBIE (pa3BepHYThIE, COKpPAIICHHbIE) XUMHUECKUE (HOPMYIIBI. 9
3aBHCHUMOCTh CBOMCTB BEILECTB OT XMMHYECKOIO CTpOEHMsS Mouiekyn. M3omepus u
n3oMepbl  (CTpyKTypHas, TeomeTpuyeckas (uuc-tpanc-uzomepus). KparHocTb
XUMHYECKOM CBSI3H.
[lonste o ¢QynkunoHanbHoi rpynne. I[lpuHIMNBI KinaccuUKaMM OpPraHUYECKUX
coequHeHnil. MexnyHapoaHas HOMEHKJIarypa M NPUHIOUIBI  HOMEHKJIATYpbI
OpPraHUYECKUX COCITUHEHHH.
IIpakTnyeckune 3aHsATHSA 2
HomeHnknarypa OpraHM4YecKMX COEIMHEHMHA OTAEIbHBIX KJIACCOB (HACBHIIICHHBIE,
HEHACBIILIEHHbIE M apOMaTHUYECKUE YIIIEBOJOPOJbI, CHHUPTHI, (EHONIBI, aabAETH]IBI,
KETOHbI, KapOOHOBble KHCIOTBI W JAp.) CocTaBleHHE TMOJHBIX M COKpAIIEHHBIX 5
CTPYKTYPHBIX (OPMYJ OpPraHMYECKHX BEIIECTB OTJIENbHBIX KIJIACCOB, HCHOJB3YS HX
Ha3BaHMsI 10 CHUCTeMAaTU4YecKOll HomeHkiarype. Pacuersl mpocreiimieir (opMyiisl
OpPraHUYeCKON MOJICKYJIbI, HCXO/IS M3 SJIEMEHTHOTO cocTaBa (B %0).
Tema 4.2. CBoiicTBa OcHoBHoOE cojiep:kaHHue 8 OK 01
OpPraHH4ICCKUX Teoperuueckoe o0yueHue 4 OK 02




COEIMHEHUHN

@U3NKO-XMMHUYECKHE CBOMCTBA OPraHMYECKUX COCIMHEHMM OTHEIbHBIX KJIACCOB
(ocobeHHOCTH KiTacCU(UKAIIMM 1 HOMEHKJIATYphl BHYTPU KJ1acca; TOMOJIOTUYECKUN psifl
u oOmras Gopmyra; nzomepusi; HU3NYecKre CBONCTBA; XUMHUYECKUE CBOWCTBA; CIIOCOOBI
IIOJTyYEHHUs):

— NPCACIIbHBIC YTJICBOJAOPOBI. FOpeHI/Ie METaHa KaK OJHWH W3 OCHOBHBIX HMCTOYHHKOB
TCIUIa B IPOMBIINUICHHOCTH U 6BITy. CaoiicTBa IIPpUPOAHBIX  YIUVICBOAOPOIOB,
HaXO0XJACHUC B IPUPOAC U NTPUMCHCHUEC AJIKAHOB,

— HCIPCACIIbHBIC W apOMATHYCCKUC YITICBOAOPOIBI. HOJII/IMepI/ISaL[I/IH OTHJICHA KakK
OCHOBHOC HAIIpaBJICHUEC C€r0 HCIIOJIL30BaHUA. FOpCHI/Ie allCTHUJICHA KaK HWCTOYHHK
BBICOKOTCMIICPATYPHOT'O IINIAMCHU AJId CBAPKHW U PE3KU MCTAJIJIOB;

— KHUCJIOPOCOICPIKAIINE COCTUHEHNUS (CITUPTHI U MPOCTHIE APHUPHI, PEHOIIBI, aTbICTH/IbI
U KETOHbI, KapOOHOBBIE KHUCIOTHl M HUX Mpou3BOJHBIE). I[IpakTHueckoe mpuMeHeHHe
STUJICHIJIMKOJS, ThuiepuHa, ¢eHona. Ilpumenenue ¢dopmanpiaeruaa, ameranbaeruia,
YKCYCHOM KHMCIOTBI. Mblja KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. Moromue cBoiicTBa
MBLIA;

— a30TcoJIep KaIIue COSAMHEHUS (AaMUHBI 1 aMUHOKHUCIIOTBI, OCIIKH).

KJ'IaCCI/I(bI/IKaI_II/IH U OCOOCHHOCTH OpTraHU4YCCKUX peaKI.[HfI. PeaknimonHbIe LHCHTPBI.
Paguxansl. HepBOHaHaJ'IBHbIC TOHATHUA O THUITIAX U MEXAaHU3MAX OPraHUYICCKUX peaKuHﬁ.

IIpakTHYecKue 3aHATUS

Pemenue nenoyek npeBpanieHuii Ha TEHETUYECKYIO CBSI3b MEXKIY KllacCaMH
OPraHMYEeCKUX COEIUHEHHI C COCTABIICHUEM HAa3BaHUI OPraHUYECKUX COCTMHEHUH 110
TPUBHUAIBHOM WJIM MEXKIYHAPOJAHOM CUCTEMATUYECKOW HOMEHKIIAaType. Perenue
pacUETHBIX 33/1a4 10 YPaBHEHUSIM PEAKIMI C yYaCTUEM OPraHUYECKUX BEILIECTB.

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota «Ilomydenne sTuaeHa U U3y4eHnue ero CBOMCTBY.

[lonydyenue sTuneHa U3 3TaHOJa B JIAOOpATOPUU U H3yYeHHE €ro (U3MYEecKuX u
XUMHYECKHUX cBOMCTB. CocTaBlieHHE peaKI_[I/IfI MPUCOCANHCHUS 1 OKHUCJICHUS Ha ITPUMCEPC
STHIIEeHA. Pellenne pacueTHBIX 3a/1ad ¢ UCIIOJIb30BAHUEM IIJIOTHOCTH Ta30B MO BOJOPOAY




U BO3/YXY.

Tema 4.3.
Opranunueckue
BEILIECTBA B
KU3ZHEJCSITEIbHOCTU
YeJioBeKa.
[IpousBoacTBo 1
MIPUMEHEHHE
OpraHUYECKUX BEIIECTB
B IIPOMBIIIJIEHHOCTH

OcHoBHoOe coiep:kaHue

Teopernyeckoe odyueHue

buoopranunueckue coenuHeHus. [lpumeHeHne u OuoNOruyeckas poJib YIJIEBOJOB.
OxuciieHue YrieBOJOB — WCTOYHHMK OJHEPTUU IKHUBBIX opranuzMoB. OOxactu
IIPUMEHEHUsI ~ aMUHOKHUCIIOT. [lpeBpamieHuss OenKkoB NMIMM B OpraHu3Me.
buonornueckne QyHknum OenkoB. buonorumueckwe QyHKIMM KHpoB. Poib
OpPraHUYECKOM XMMHHU B PELICHUH MPOoOJIeM IMHILEBONH OE30MaCHOCTH.

HyxnenHoBble KucaoThl: coctaB U crpoeHue. CrtpoeHue HykieoTunoB. CocTas
nykinenHoBbIx kucnot (JJHK, PHK). Ponb HyKJI€MHOBBIX KUCIOT B )KU3HEIEATEIILHOCTH
OpPraHU3MOB.

ITpon3BoACTBO OPraHUYECKUX BELIECTB: MPOU3BOJACTBO METaHOA, IepepadoTka HedTu.
[TonuaTHneH Kak KPYMHOTOHHAQXKHBIM  NMPOIYKT XMMHUYECKOTO  IPOU3BOJICTBA.
[Ipumenenue stmiieHa. IIpon3BoACTBO U MpUMEHEHUE KaydyKa U PE3UHBI.
CuHTeTHYeCKHEe U HMCKYCCTBEHHBIE BOJIOKHA, MX CTpOeHME, cBoicTBa. IIpakTHueckoe
UCIOJIb30BaHNE BOJOKOH. CUHTETHUECKHUE MICHKH: 30U UIS TPOBOIOB, MEMOpaHBI
JUIE  ONpPECHEHWsI BOJblL, 3allUTHBIE TIJICHKM I aBTOMOOMJIEH, IUIacTBIpH,
XUpYprudeckue TMoBsA3KU. HoBbIE TEXHOJIOIMM JAJIBHEHIIET0 COBEPIIEHCTBOBAHUS
MIOJINMEPHBIX MATEPHAJIOB.

Ponb opranuueckoil XMMHUHM B PEUICHUU NPOOJIEM 3HEPreTMYecKoi O0e30macHOCTH, B
Pa3BUTUM MEAMIIMHBI, CO3JJaHUM HOBBIX MaTEpUajOB, HOBBIX HCTOYHHMKOB SHEPIHH
(anmpTEpHATUBHBIE HCTOYHUKU YHEPTUN).

IIpakTHYecKue 3aHATUSA

Pemenne mnpakTUKO-OPMEHTHPOBAHHBIX 3aJaHUN IO COCTABICHHUIO XUMHUYECKUX
peakuuii, OTPAKAIOUMX XUMHYECKYI0 AaKTHUBHOCTb OPIaHMYECKUX COCIUHEHUN B
Pa3IMyYHbIX cpefax (MPUPOIHBIX, OMOJOTHYECKUX, TEXHOT€HHBIX ).

KonTpoabHass padora

3

CtpyKTypa 1 CBOWCTBAa OPraHMUYECKUX BEILLIECTB.

OK 01
OK 02




Kunernueckue n TEPMOANHAMHUYECCKHUEC 3AKOHOMEPHOCTH IPOTEKAHUA XUMHYECCKUX

Pasnea 5. . 12

peakumuu
Tema 5.1. OcHoBHoE cojiep:KaHHue 4 OK 01
Kunernueckue Teopernueckoe o0yyenue 2 OK 02
3aKOHOMCPHOCTH Xumunyeckue peaknuu. Kinaccudukanus XMMHYECKUX peakuuil: mo (pa3oBoMy cocTaBy
NpOTEKaHNUA (roMOTeHHBIE U TeTepOreHHBIE), M0 HCIOIb30BAHUIO KaTajau3aTopa (KaTaIUTUYECKUE U
XUMHMYCCKHUX PEAKUUH | HekaTaTUTHYECKHE).

CkopocThb peakluu, €€ 3aBUCUMOCTb OT Pa3JInYHbIX (PaKTOPOB: MPUPO/Ibl pEATUPYIOIIUX

BELIECTB, KOHLEHTPALMU pEarupyrolux BeIIeCTB, TemIeparypsl (mpaBuwio Bant- 2

lodbda), mmomamm peakMOHHONW TIOBEPXHOCTH, HAIWYMS —KaTaiu3aropa. Poub

KaTaJIN3aTOPOB B IIPUPOJIE U IMPOMBIIIEHHOM IIPOU3BOJCTBE.

OHeprusi akTUBaluu. AKTUBUPOBaHHBIA KoMmiuiekc. Kartanuzaropsl u karanus. Ponb

KaTaJau3aTOpPOB B PUPOE U MPOMBILIJIEHHOM ITPOU3BO/CTBE.

JlabopaTopHble 3aHATHS 2

N3ydyeHne 3aBUCUMOCTM CKOPOCTH XHMMHUYECKOW PpEAaKUMM OT KOHLEHTPALUHU

pearupyromux BEUECTB U TEMIIEPATYpHI.

JIaGoparopHas paboTa Ha BBIOOD:

1. JlaGoparophas pabota «OmpeneneHue 3aBHCUMOCTH CKOPOCTH pEaKIHU OT

KOHLEHTpPALUM pEarupyrolmmx BeulecTs». MccienoBanue 3aBUCUMOCTH CKOPOCTH

peaknuu oT KoHIeHTparun. OnpeaeneHne KOHCTAHThI CKOPOCTH PeaKluu rpaduuecKum 5

METOJIOM.

2. Jlaboparopnas pabora «OmpeseneHne 3aBUCUMOCTH CKOPOCTH PEAaKIUU OT

TeMreparypsl». McciaenoBaHue 3aBUCHMOCTH CKOPOCTH PEAaKIMU OT TEMIIEpaTyphl.

Pacuer sHeprum akTuBauuy peaKLyH.

Pemennie mpakTUKO-OPHEHTUPOBAHHBIX 3aJlaHUN HAa aHANMHU3 (PAKTOPOB, BIMUSIONIMX Ha

U3MEHEHUE CKOPOCTU XMMUYECKOU peaKLnu.
Tema 5.2. OcHoBHoE coiep:kaHue 6
Tepmonnnamnyeckne | TeopeTnueckoe o0ydeHune 2 OK 01




3aKOHOMEPHOCTH Knaccuukanuss XMMHUYECKUX PEAKIMU: MO TemIoBoMy 3(PQeKTy (9K30TepMUYECKHUE, OK 02
IIPOTEKAHUS SHIOTEPMHUYECKHE), MO0 oOparumMoctu (oOpatumble U HeoOpatumeie). TemoBbie
XUMHAYECKHX peakuuil. |[3(dexrsr xumuueckux peakumid. Tepmoxumudeckue ypaBHeHHs. OOpaTUMOCTb
PaBHoBecue peakuuii. XUMHUYECKOE PABHOBECHME M €r0 CMEIICHUE MOJ JEHCTBUEM PA3JIUYHBIX
XUMHUYECKUX peakuuil |¢pakTopoB (KOHLEHTpALMs pPEareHTOB WJIM NPOAYKTOB  peakiiH, JaBJICHUE, 2
TeMIieparypa) Uil CO3/JaHUS ONTUMAIbHBIX YCIOBUH MPOTEKAHHS XUMHUYECKUX
MIPOIIECCOB.
[Tonatue o6 sHTambnMM U 3HTponuH. DHeprus ['mb6ca. 3akon I'ecca u ciaencTBus u3
Hero. Posib cMelenrst paBHOBECHS B TEXHOJIOTHYECKHX MpoIleccax.
IIpakTHYecKune 3aHITHUSI 2
[Mpunmun Jle llarense. Brnusnue pasnuyabix (PakTOpoB Ha U3MEHEHUE PABHOBECHS
XUMHUYECKUX PEaKIIUi.
3aKkOoH JEWCTBYIOIIMX MacC M KOHCTaHTa XUMHYECKOro paBHOBecus. Pacuersl
PaBHOBECHBIX KOHIUEHTPALUM pearupyrommrx BEIIECTB U MPOJYKTOB peakiuil. PacueTst 5
TETI0BOTO A (DeKTa peakIuu.
Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha NpHUMEHeHue npuHuuna Jle-
[laTenbe Ay HAX0XK/IEHUS HANPABJICHUS CMEIIEHNS PaBHOBECHS XMMHUUYECKON peakun
U aHaiau3 (aKTOPOB, BIUSIONIMX HAa CMEIEHHE XUMUYECKOTO paBHOBECHSI.
JlabopaTopHble 3aHATHS 2
JlaGopatopHast pabora «l3yueHue BIMAHUS pa3IMUHBIX (PAKTOPOB Ha CMELICHHE
XUMHUYECKOIO PABHOBECHUSD.
HccnenoBanne BIUSHUS HM3MEHEHHS] KOHILEHTPALMU BEIIECTB, pEaKUUU Cpeabl U 2
TEMIIEpaTypbl Ha CMEUIeHHE XHWMHUYecKoro paBHOBecus. CpaBHEHHE MOJyYEHHBIX
PE3YJIBTATOB C TEOPETUUECKN IIPOrHO3UPYEMBIMH Ha ocHOBe npuHuuna Jle [llarense.
KourposbHasa pabora .
4 CKOpoCTh XUMUYECKOM peakiuu U XUMHUECKOEe paBHOBECHE. 2
Paznen 6. JlucnepcHble CHCTEMbI 10
Tema 6.1. lucniepcunie | OcHOBHOE coep:KkaHue 4 OK 01




CHCTEMBI U (PaKTOPBI UX
YCTOMYMBOCTH

Teopernyeckoe o0yueHue

JucnepcHble cuctembl. Komonabie cucteMsl. MIcTHHHBIE pacTBOPBI.

PactBOpeHue kak gusnko-xumudeckuid mnpouecc. PactBopsl. CriocoObl MPUTOTOBIECHUS
pactBopoB. PactBopuMocTb. MaccoBast 101 pacTBOpeHHOro BemiectBa. IIpenenbHo
JONYCTUMbIE KOHIIEHTPAlMM M MX HCIOJb30BAaHUE B OLIEHKE SKOJOTMYECKON
0€30MaCHOCTH.

Knaccugukanus nucnepcHbix cucreM 1o cocraBy. CTpoeHue u (akTopbl yCTOHYMBOCTH
JUCIEPCHBIX cUCTEeM. Pacrno3HaBaHHe MCTUHHBIX PAaCTBOPOB, KOJUIOMIHBIX PACTBOPOB U
rpyboaucnepcHbix cucreM. CTpoeHne MuLesibl. PaccenBanue cBeTa pu NpOX0XKICHUU
CBETOBOI0 ITy4YKa Yepe3 ONTUYECKH HEOJHOPOAHYIO cpeny (3ddexra Tunnans).

HpaRanecmle 3AHATHA

Pemenue 3a1a4 Ha IPUTOTOBJIIEHUE PACTBOPOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JaHUN Ha AMCIIEPCHBIE CUCTEMBI,
UCTOJb3yeMble B OBITOBOM M IMPOM3BOJICTBEHHOM IESATEIbHOCTH YEJIOBEKa, ¢ MO3MLUI
9KOJIOTMYECKON 0€30MacHOCTH IMOCHEACTBUI M TIpaMOTHBIX pelIeHud mpoliem,
CBA3aHHBIX C XUMHEM.

OK 02
OK 07

Tema 6.2.
HccnenoBanue CBOUCTB
JUCIIEPCHBIX CUCTEM
TUTST IIX
UICHTH(UKAITAN

OcHoBHOE corep:xaHue

JlaGopaTopHbIe 3aHATHSA

JlaGoparopHas pabota «IIpuroroBieHne pacTBOPOBY.
[IpuroToBnenne pacTBOpPOB 3aJaHHOW (MOJIIPHOW) KOHIIGHTpamuu (C TMPaKTHUKO-
OpPUEHTUPOBAHHBIMU BOTIPOCAMH ), OTIPEACTICHUE CPEAbl BOIHBIX PACTBOPOB.

JlabopaTopHas pabota «VccnemoBanre AUCTIEPCHBIX CHCTEM.

[IpuroToBneHue u U3y4eHHe CBONCTB AUCIIEPCHBIX CHCTEM Pa3HBIX BUIOB: CYCIICH3HH,
AMYIBCUU, KOJJIOMTHOTO pacTBopa. CpaBHEHHE CBOWCTB MCTUHHBIX M KOJUIOMIHBIX
PacTBOPOB, BHISIBJICHHE OCHOBHBIX PA3JIMYUIl MEXKTY HUMH.

KonTtposabHnasi padora
5

JlucniepcHbIE CUCTEMBL.

OK 01
OK 02

Pasznen 7.

KayecTBeHHble peakuuum OOHAPY:KeHMSI HEOPraHMYeCKUX M OPraHMYecKHX




BeIIECTB

Tema 7.1. OcHoBHoOe coiep:kaHue OK 01
OOHapyxeHue IIpakTHyeckue 3aHATUS OK 02
HCOPTaHHICCKUX KauecTBeHHBIE =~ XMMHYECKHME  pEAKLUH,  XapakTepHble  JUIsi  OOHApyXEHHs
KaTHOHOB M aHUOHOB | yeopraHW4ecKUX BELIECTB (KaTMOHOB M aHMOHOB). CocCTaBiieHHE ypaBHEHUMN peakiMii

oOHapyxeHHst kKaTuoHoB |-V rpynn u aHHOHOB, B T.4. B MOJIEKYJIIPHOM U HMOHHOMN

dbopmax.

Peaknun oOHapyeHHs HEOPraHMYECKHX BEILECTB B PEAIbHBIX 00BEKTaX OKpY’Karolei

cpeapbl.

JlaGopaTopHbIe 3aHATHA

OObnapykeHne HEOpraHM4ecKuX BemecTB (KaTHOHOB |-VI rpynm wnu aHUMOHOB) ¢

HCIOJIb30BAHNEM KaueCTBEHHBIX aHAJTUTUYECKUX PEaKIUi.

JlabopaTopHas paboTa Ha BEIOOD:

1. JTabopaTopHas pabota «AHaTUTHYECKHUE peakui KaTHOHOB |-V rpymm».

IIpoBeieHne KaueCTBEHHBIX pEaKIMi, MCIOJIb3YeMbIX AJIsi OOHapYKEeHUs KaTHOHOB |

rpynnsl (Kauus, HaTpus, Marausi, aMmMoHus), |l rpynner Ha npumepe Oapus, |11 rpymmsr —

CBUHIIA, v IpyHIbI — ATFOMUHMUS,

V rpymmsr — xene3a (11 u 1), VI rpynmnet — Hukens. Onucanue HaOII0AaeMbIX SBICHHIMA

U COCTaBJICHHE XUMUYECKUX PEAKIIHH.

2. JJaboparopHas paboTa «AHAIUTHYECKUE PEAKIIUN AaHUOHOB.

IIpoBeeHne KavyeCTBEHHBIX pEAKIMid, HCHOJb3YEMBbIX JJIsi OOHApPYXKEHHsS aHUOHOB:

kapOoHata, ¢ocdara, cynbdarta, cynbpuaa, HUTpara, xjgopuga u np. Onucanue

HaOJTI0JTAEMBIX SBJICHUH U COCTABIICHNE XUMUYECKUX PEAKITUH.
Tema 7.2. OcHoBHoOe coiep:kaHue OK 01
OOHapyxeHue IpakTuyeckue 3aHATHS OK 02

OpraHU4YCCKUX BCILICCTB
OTACIBHBIX KJIACCOB C
HCITOJIB30BAHUEM

KauecTBeHHBIE XMMHUYECKHUE pEAKIMH, XapaKTEepHbIE IJIsI OOHAPYKEHUS OTIEIbHBIX
KJIACCOB OpPraHMYECKUX COEAMHEHMI: (DEHOJIOB, albJETHA0B, Kpaxmania, YKCYCHOM
KHUCJIOThI, aMUHOKHUCIIOT U JIp.




Ka4CCTBCHHBIX peaKuHﬁ

Jlenatypanius 6€JIKOB IIPU HAarpEBaHUU, LIBETHbIE PEaKI[uu OEJKOB.
CocraBneHHe Ka4yeCTBEHHBIX pEaKUUi OOHApYKEHHs OPraHW4eCKUX COCTUHEHUI
OTJIEJIbHBIX KJIACCOB.

JlaGopaTopHble 3aHATHSA 2

OO6Hapy)eHre OPraHNYEeCKUX COCTMHCHHUH OT/ICJIbHBIX KJIACCOB.

JlabGopaTopHas paboTa Ha BEIOOP:

1. JlaGoparopHas pabGora «KadecTBeHHbIE pEaKIMM HAa OTICIbHBIC  KIJIACCHI

OpPTraHUYECKUX BEIIECTBY.

[IpoBeneHne KaueCTBEHHBIX PEAKIUi, UCIIOJIB3YEMBIX JIJISI OOHAPYKEHUS OPraHUICCKIX

BEIIECTB PA3IMYHBIX KJIAcCOB: (DEHOJIOB, albJCTHIOB, Kpaxmalia, YKCYCHOW KHUCIIOTBI,

aMUHOKHCIIOT, OenkoB W Jap. Onucanue HAOMIOJAaEMbIX SIBIEHUW M COCTaBIICHUE

XUMUYECKUX PEAKIUN U/ U CXEM. 2

2. JlabopatopHas pabota «KadecTBeHHBIH aHATU3 OPraHUYECKUX COENUHEHUU M0

(GYHKIIMOHATBHBIM TPYIIIIaM).

[IpoBeneHne  Ka4eCTBEHHBIX  PEAKIMi, HUCHOMB3YeMBIX ISl  pacro3HaBaHUS

OpPraHWYECKUX BEIICCTB OTACIBHBIX KJIACCOB MO (PYHKIIMOHAIBHBIM TPYIIIaM: Ha

MpUMepe AMHHOKHCIOT ¥ KapOOHOBBIX KHCJIOT, CIIUPTOB W (DEHOJIOB, albICTHUIOB U

keToHOB. OmnrcaHue HAOIIOAACMBIX SIBJICHHH W COCTaBICHUE XHUMHYCCKHX PEaKITHMA

H/UJIA CXEM.
IIpogeccnoHaIbHO OPUEHTHPOBAHHOE CO/ICPKAHUE 38
p g Xumusi B ObITY H NMPOU3BOCTBEHHON /IeSITeIbHOCTH Mo cnemuanabHocTH 34.02.01 5 OK 01
AAELE. CecTpHHCKOE J1e10. OK 02
Tema 8.1. OCHOBHOE COJep/KaAHUe 6 OK 04
Xumus B ObITY U IpakTHyecKue 3aHATHS 6 OK 07
MPOU3BOJICTBCHHOM Dkonoruveckas 0e30MacHOCTh  MOCIEACTBHI  OBITOBOM W MPOU3BOACTBEHHOMN 4 IIK 1.2.
ACATCIIPHOCTH nestenbHOCTH 1O cnenuaabHocTH  34.02.01 CecTpuHCKOe JeJ10., CBSI3aHHAs C IIK 2.2.
yeaoBeKa

nepepaboTKOM BEHIECTB; MOUCK U aHAJIM3 XUMHYECKOW HMH(OpManuM U3 pa3IudHbIX
HUCTOYHUKOB (HaydyHas U ydeOHO-Hay4yHas JMTepaTypa, CpeICTBa MAacCOBOM




uHpopmanuu, ceth IHTepHET U ApyTue).

Keiice (¢ yuerom Oymyiei mpodeccuoHanbHOM AeITeIbHOCTH ) Ha aHAIM3 WH(OpMaIuu
O TPOW3BOACTBEHHOW JEATEIBHOCTH 4YeNIOBEKa, CBS3aHHOW ¢ mepepaboTKold U
MOJTyYEHHUEM BEIECTB, a TAKXKE C SKOJIOTUYECKOH 0€30MacHOCTHIO MO CHeUATBLHOCTH
34.02.01 CecTpunckoe jaeJio.

3ammra keiica: [IpencraBiieHue pe3ysibTaTOB pEIICHUS KEHCOB (BBICTYIUICHHE C
npe3enTtanuei) a1 cneunanbuocTu 34.02.01 CectpuHckoe e1o.

Pazgen 9.1. UccinenoBanue 4 XMMHYeCKHii aHATU3 00bEKTOB Onochepbl

32

Tema 9.1.1. OcHOBBI
nabopaTopHOr
MPAKTUKH B
podecCHOHATTBHBIX
nabopaTopusIx

OcHoOBHOe coJep:xaHue

JlaGopaTopHbIe 3aHATHSA

JlabopaTtopHas pabora «OCHOBBI TAOOPATOPHOU MPAKTUKHU B cnenuaibHocT 34.02.01
CecTpHHCKOE 1€J10».

JIaGoparopHas mocy/a 1 XuMU4eckne peakTuBbl. OCHOBHBIE JIAOOPATOPHBIE OTEPAITUH.
JIaboparopHoe obopynoBanue. TexHuka 0€30MacHOCTH U MpaBuiia paboThl (TOBEACHMS)
B 1aboparopuu no cnenuanabHocTH 34.02.01 CecTpunckoe aeo.

HpaKaneCKne 3AHATHUA

BrITlosTHEHUE THUTIOBBIX PACYETOB TIO0 TEMATHKE OJKCIEPUMEHTa (BBIXOJ MPOAYKTa
peakiuu, Macca HaBeCKH, 00beM pacTBopurtelisi) cnenuajabHoctu 34.02.01
Cectpunckoe neno. OO0paboTka JaHHBIX, aHAIW3 U OIEHKA HMX JOCTOBEPHOCTH
(BBIYMCIIEHUE CPEJHET0 3HAYCHHUS OKCIICPHUMEHTAIBHBIX JAHHBIX, ITOTPEIITHOCTH)
cnenuajJbHoCcTH 34.02.01 CecTpuHCKOE /1€J10.

[IpencraBienne pe3ynbTaTOB AKCIEPUMEHTa B pa3iuyHON ¢opme (Tabnuma, rpaduk,
OTYEeT, JOKIIaJ, pe3eHTarys) mo cnennaabHocTu 34.02.01 CecTpunckoe jaeo.

OK 01
IIK 1.2.
IIK 2.2.

Tema 9.1.2.
XUMHUYECKUN aHAITU3
po0 BOJIBI

OcHoBHoOE coaepkaHue

IIpakTuyeckue 3aHATUSA

Knaccudukanus npod BoAbl O BUIY U HA3HAYEHHIO, UCXOJ U3 €€ XUMHUYECKOTro
cocraBa. OpraHoyieNTHYECKUE CBOMCTBA (3amax, IPO3payHOCTh, LIBETHOCTh, MyTHOCTB)
BoAbl. KucinoTHOCTh M mienouHocTh BoAbl. pH cpeapl M MeToabl €€ OmpeneneHHs.

OK 01
OK 02
OK 07
IIK 1.2.
IIK 2.2.




JKecTkocTh BOBI M METOIBI €€ onpeeieHus. CyIHOCTh METO/1a THTPOBAHUS.

Bunbl jxecTkOCTH BOJBI (BpeMEHHash M IMOCTOsiHHAs). JKECTKOCTh BOJBI Kak MPUYMHA
BBITIQJICHUS OCAIKOB MJIM 00pa30BaHHUs COJICOTIOKEHUMN, HMEIOIUX MECTO B OBITY U Ha
npou3BoicTBE Mo cnenuaibHocTH 34.02.01 CecTpuHCcKoOe 1€J10.

CocraB coeil, BbI3bIBaOIIMX KECTKOCTh BOJbl. XMMUYECKHE IPOLECCHI, YCTPAHSIOINE
KECTKOCTh BOJIbI. YPAaBHEHUS XUMHUYCCKUX PEAKIHMH, WILTIOCTPUPYIOIIUX IPOIECCHI,
MPOUCXOJSIINE TPU YCTPAHEHHH KECTKOCTU. YCTpPaHEHHE BPEMEHHOH KECTKOCTH
OBITOBBIMU M XUMHYECKHMHU crioco0amu. CriocoObl yCTpaHEHUSs IIOCTOSHHOM JKECTKOCTH.
CriocoObl BBIp@KEHHUs KOHIIGHTPAIIMM PACTBOPOB: MaccoBas JOJS PACTBOPECHHOI'O
BEILIECTBA, MOJISIPHAsI U MOJISLIbHASL KOHLIEHTpauuu. Tutp pactsopa. Pemenne npaktuko-
OPHEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHMI Ha pacyeT KOHICHTPAIUH 3arps3HSIOIINX
BEIIECTB U HMX CPaBHEHHUE C TpeAeibHO JnomycTuMbiMu KoHueHTparmsmu (I[TK) mo
cnennanbHocTu 34.02.01 CecTpuHCcKoe 1el10.

JlaGopaTopHbIle 3aHATHSA

HccnemoBanne XUMHUYECKOTO cocTaBa TpoO Boawl ais cmenuaibHocTu 34.02.01
CecTpuHCKOE /1€J10.

JIaGoparopHas paboTa Ha BBIOOD:

1. JTabopatopnast pabota «O4UCTKa BOJBI OT 3arPSA3HEHUI.

Hcnonb3oBanrne MeTo/10B (DUIBTPOBAHUS U aACOPOLMU 7S OTACTCHUS 3arps3HEHU B
uccaeayeMor mpode Bonabl. BeIOOp MeToma OYMCTKH B 3aBUCHMOCTH OT BHJIA
3arpsi3HeHusi. CpaBHeHHe A(PGEKTUBHOCTH Pa3IUYHBIX METOJO0B OUYMCTKH BOABI B
pa3HBIX yCIOBUAX (B J1a0OpaTopwu, B JOMAIIHUX W TIOJEBBIX YCJIOBUAX) IJIf
cnennanabHocTu 34.02.01 CecTpuHCcKOe /1€J10.

2. JTabopaTopHas padora «Omnpenenenue pH BOJIbI 1 ee KUCIIOTHOCTI.

Onpenenenne pH cpeapl ¢ MOMOIIBIO YHUBEPCAIBHOTO MHAMKAaTOpa. Mcmonb3oBaHue
TATPOBAHHUS JIJIST OTIPEJICIICHUST KUCIIOTHOCTH. Onpe/ieieHne 001eld KUCIIOTHOCTH BOJIBI,
pacdeT cBOOOIHOHN KHCIOTHOCTH. OmpeneneHue oOIme W CBOOOMHOW IIEIOYHOCTH.
CocraBieHue ypaBHEHHH pEaKIMW, MPOTEKAIOUMX MPHU OMPEACTCHUN KHUCIOTHOCTH/




IIEIOYHOCTH TPOO BOJBI. Y CTAaHOBJIGHHWE CIOCOOOB WCIIOIB30BAHUS HCCIICIOBAHHBIX
po0 BOJIBI B KU3HEICATCILHOCTH YEJIOBEKA, HA OCHOBE TOJYYCHHBIX JAaHHBIX O COCTABE
1 cnennanabHocTu 34.02.01 CecTpunckoe 1eo.

3. JlJabopaTtopHas pabota «OnpeeseHne )KeCTKOCTH BOJIbI M CIIOCOOBI €€ YCTPaHSHHUSI.
CniocoObl ycTpaHEHHsSI BCEX BHIOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJICH
KECTKOCTHU. PelleHne 3KCIepUMEHTaIbHOW 3aJa4d Ha BBISIBICHHE BPEMEHHOW H
IIOCTOSIHHOM KECTKOCTH BOJBI. OneHka BEpOSITHOCTH YCTpPaHEHHUSI BCEX BHUJOB
KECTKOCTH B JOMAIIHUX YCIOBHX Il cnenuaibHocTu 34.02.01 CecTpuHckoe 1eJ10.

Tema

9.1.3. Xumunueckuit
KOHTPOJIb KaueCcTBa
MPOAYKTOB TTUTAHUS

OcHoBHOE coiepKaHue

Teopeaneclcoe oﬁyqe}me

KauecTBennslit XUMUYECKUI cOCTaB [IPOYKTOB [IUTAHMUSL. Bemecraa,
¢danbcupuIypyronye MNpoayKThl MUTAHUS, M BEIIECTBA, 3arpsA3HSIOIIME HPOIYKTHI
nutanus. OnpeneneHne 3arpsAa3HsIONMX XUMUYECKUX BEUIECTB B MPOAYKTAX MUTAHUS,
OIIpeJieJIEHNEe BEIIECTB, HE 3asABICHHBIX B COCTaBE MPOAYKTOB NHUTAaHUS A
cnenuagbHocTH 34.02.01 CecTpHHCKOE [1€J10.

IIpakTHYecKue 3aHATUSA

Opranuyeckre 1 HEOPraHUYECKHE BEIECTBA, BXOAAIINE B COCTaB MPOAYKTOB TUTAHUSL.
Pemienne mpakTHKO-OPUEHTHPOBAHHBIX  3a7ad Ha OMNpPEACICHHWE KaueCTBEHHOTO
XMMHYECKOTO  COCTaBa TPOAYKTOB THTaHWS sl cnemuaibHoctn  34.02.01
CecTpuHCKOE /1€J10.

JlaboparopHble 3aHATHS

HccnenoBanne XUMHYECKOTO COCTaBa MPOIYKTOB MUTAaHUS /Il CHENHATbHOCTH
34.02.01 CecTpuHckoe aeo.

JlabGopaTopHas paboTa Ha BEIOOD:

1. JJTaboparopnas pabota «OOHapykeHHUE HUTPATOB B IPOAYKTAX MUTAHUS.

Anamus YPOBHA 3arpsA3HCHUA HUTpaTaMH IO MHTCHCUBHOCTU OKpalllWBaHUSA MPOAYKTOB
peaknuu 15 cneuuanabHocT 34.02.01 CecTpuHckoe jeo.

2. JlaGoparopnas pabora «MccrmenoBaHWe TPOAYKTOB TUTAHWS HA HAJIAYHE
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yraeBojoBy.MccneqoBanie  MOJOYHBIX — MPOAYKTOB ~ HAa  HAJIMYHME  Kpaxmala.
HccnenoBanne MpOAYKTOB HA HAIWYHE TIIOKO3bI Ui cnenuaibHoctu 34.02.01
CecTpuHCKOE /1€J10.

Tema 9.1.4.
XUMHUYECKUN aHaAIN3
po0 MOYBHI

OcHoOBHOE coep:xaHue

Teopernyeckoe o0yueHue

Knaccudukanuss mous mo BUAY W HA3HAYCHHUIO, UCXOJAS M3 XMMHUYECKOTO COCTaBa.
Wnentudukanys mpoObl MOYBKI 10 €€ XUMHUUECKOMY COCTaBY, OIMCAHUE BO3MOYKHOCTEH
ee npuMeHeHus 1A cnenquaibHocTH 34.02.01 CecTpuHckoe aeino.

TpeGoBanust K KadecTBY IMOYBHI pa3IMYHOrO HaszHaueHHs. Omnucanue 0coOeHHOCTEH
HCIIOJBb30BaHUs II0YB B 3aBUCHUMOCTH OT THIIOB, CIOCOOBI YJIYULHICHUA Ka4eCTBa I10YB B
3aBUCUMOCTH OT Ha3HaueHHs s cnenuaibHocTH 34.02.01 CecTpuHCcKoOe /1€10.
OO6nacTy MCIIONIb30BAaHMSI OPraHUYECKUX YAOOPEHHIA B 3aBUCHMOCTH OT Kau€CTBEHHOTO
cocraBa. OnucaHue OpPraHUYECKUX YAOOpPEHHH M MX NPUMEHEHUE B 3aBUCUMOCTH OT
COCTaBa MOYBHI U €€ Pa3HOBHUIHOCTH.

HpaKaneCKne 3aAHATHUA

Obnactu HazHayeHus (MPUMEHEHMs) TIOYBBI, MCXOIS W3 KAYECTBEHHOTO U
KOJMYECTBEHHOTO cOCTaBa. AHAIU3 HOPMATUBHOM JOKYMEHTAIIMH ISl CHeHATbHOCTH
34.02.01 CecTpuHCcKOe 1€eJ10.

Ponb Heopranuuyeckux BEUIECTB B KAU€CTBE MHUHEPAIbHBIX YAOOpEHUH, yIydlIuTesen
IIOYBEI.

CocraB MHHEPAIbHBIX y,Z[O6pGHHI71 N UX IIPUMCHCHHUEC B 3aBUCUMOCTH OT COCTaBa IMOYBbI
U ee pa3HOBUIHOCTU. B3auMocBs3b cocTaBa yno0peHnii U UX BIUSHUS HAa BET€TaTHBHbIE
CBOWCTBA U TUIOJIOHOIICHNE PACTEHUH.

JlaboparopHble 3aHATHS

HccnenoBanre XUMHUYECKOTO COCTaBa Mpo0 MOYBBI.
JIaGoparopHas paboTa Ha BBIOOD:
L. JlaGoparopHas pabota «OOHapyKeHHE HEOPTaHUUECKHUX MTPUMECcE B IPOOax».

[TpuroroBnenne TpPoOBI TOYBBI IS  UCCICIOBAHHS  KUCIOTHOCTH/IIETOYHOCTH,
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HEOpraHMYecKux 3arps3HeHuil. OOHapyXeHHe XJIOpHA- U Cynb(}ar-mOHOB B Mpobde
nouBbl. CocTaBlieHHE ypaBHEHUH peakuuii oOHapyxeHus. CpaBHEHHE IOTYYEHHBIX
mokaszatejeii ¢ HOPMATHBHBIMH (CHPABOYHBIMH) 3HAYCHUSAMH JISl CHENUAIBLHOCTH
34.02.01 CecTpunckoe aeJio.

2. JTabopatopHas pabota «Onpenenenue pH BOIHON BBITSKKY MOYBBI, €€ KUCIOTHOCTH
U miesogHoCcTH» s cnenuaabHocT 34.02.01 CecTpuHcKoe 1eJ10.

HccnenoBanue BOAHBIX BBITSDKEK 00pa3IOB MOTOBBIX IMOYBEHHBIX CMECEH (MU pa3HBIX
TUNIOB pactenuii). Onpenencnue pH MOYBBI ¢ MCIIOJIb30BaHUEM MHIMKATOPOB. OlieHKa
TUTIOB TIOYB B IMPEJCTABICHHBIX OOpa3nax (CUIBHOKUCIAS, KHCTas, claboKuciasi,
HeHTpalibHAas, IIEI0YHAs).

Tema 9.1.5.
HccnenoBanune
00BEKTOB OHoCchepsl

OcHoBHOE CoIeprKaHue

IIpakTH4yeckue 3aHATHS

VY4ebHO-HcCIe10BaTeNIbCKUA POEKT B 00JIACTH HCCIEIOBaHUS OOBEKTOB Onochepsl.
O0630p TeM yuyeOHO-MCCIIEIOBATEIbCKUX IMPOEKTOB. AJTOPUTM BBINOJIHEHHUS IMPOEKTA.
Ompenenenue mnpoOIEeMbl HCCleOBaHUA. MeToabl TOWCKa, aHaiu3a M 00paboTKH
nH(pOpMaLlUd O TMPOEKTE B Pa3jIMYHbIX HMCTOYHMKAX A cnenuaiabHoctu 34.02.01
CecTpuHCKoOe J1€10.

O6ocHOBaHME aKTyaJbHOCTH BHIOPaHHOM TeMbl. BhisBIeHHE poOIeMbl UCCIEOBAHUS.
Br160op 00BbekTOB M MeTOI0B HccienoBaHus. [locTanoBKa 1eneil 1 3a1a4 UcCaeI0BaHuUs.
Omnpenenenue npoaykra ucciefoBanus. OmpeneneHHe 3TaroB M COCTAaBJICHHE IUIaHA
uccienoBanus s cnenuaabHocTH 34.02.01 CecTpunckoe aeno.

3ammra  mpoekrta:  [lpencraBieHue  pe3yiabTaTOB  BBINOJIHEHUS  y4eOHO-
UCCIIEI0BATENILCKUX MPOEKTOB (BBICTYIUICHHE C TMpEe3eHTalUel) Al CHeluaJbHOCTH
34.02.01 CecTpuHCKOE 1€J10.

JlaboparopHble 3aHATHS

HccnenoBanue mpeaioxkeHHOTO 00BbeKTa Ha KHCIOTHOCTH, MIEIOYHOCTh, XUMUYCCKUH
COCTaB (3arpsA3HUTENHM, MaKpo- ©  MHKpodneMeHThl). OO0paboTka pe3yJabTaToB
uccienoBanus. OIEHKa KayecTBa HCCIEAYEeMOT0 OOBEKTa, UCXOAS W3 Pe3yabTaTOB
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XUMHUYECKOTO aHamm3a Juis cnenuaibHocT 34.02.01 CecTpunckoe aelio.

Bcero yueOHbIX 3aHATHH 126
IIpomexxyTouHAst aATTECTALMSA 10 JUCHUIJIMHE (IK3aMEeH) 6
Koncyabranuu 2
CamocTrosiTesqibHasi padoTa B paMKax IK3aMeHAIlMOHHO cecCum 10
O0beM 00pa3oBaTeIbHOI MPOrpaMMbI 144




3. Yci10Bus peaju3aliy NporpaMMbl 001eo0pa3oBaTeIbHOM AU CIHUTIMHBI
3.1. Tpe6oBaHuS K MUHUMAJIBLHOMY MaTepHAJIbLHO-TEXHHYECKOMY 00ecnedeHn 10

Jns peanuzanuy nporpaMMbl IUCHUIUIMHBI MPETYCMOTPEHBI CIEAYIONUE MOMEUICHHUS:
y4eOHBIN KaOWHET XMMUH, BKIIIOYas YIeOHYI0 XUMHUYECKYIO JIa0OpaTOPHIO.

Oo6opynoBaHnue y4eOHOro kadmHeTa (HarsaHbIC TOCOOMS): HAOOPHI MIAPOCTEPIKHEBBIX
MoOJIeTIell MOJIEKYJ, MOJENIU KPUCTAIIMYECKUX PEHIeTOK, KOJUIEKIIMU MPOCTBIX M CIOKHBIX
BEUIECTB W/WJIM KOJUICKIIMH IOJIMMEPOB; KOJUIJICKLMS TOPHBIX TMOPOJ M MHUHEpajoB, Tabiuia
MenneneeBa, yueOHbie pritbMbI, IU(PPOBBIE 00pa30BaTEIBLHBIC PECYPCHI.

TexHuuyeckue cpeacTBa 00y4YeHHsI: KOMIBIOTEP C YCTPOHCTBaMU BOCHPOHM3BEACHUS
3ByKa, NPUHTEp, MYJIbTUMEIUA-TIPOCKTOP C OJKPAHOM, MYJIbTHMEIHWIHAs JOCKa, yKa3Ka-
IIPE3EHTEpP AJIs IPE3ECHTALMIM.

OO6opynoBanue Jiaboparopun U padoynx MecT JaOOpaTOPUM: MEH3YPKHU, MUIMETKHU-
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOTI, JIYIIbl, PEAMETHbIE U MOKPOBHBIE CTEKJIA, MIAHILIETHI
JUIS KamelbHBIX peakiuii, ¢unpTpoBaibHas Oymara, HMPOMBIBAJIKH, CTEKJISHHBIE MPOOUPKH,
pe3uHOBbIe TNPOOKH, (oHApUKH, HAOOp PEAKTUBOB, CTEKISHHBIC MAJOYKH, INTATHUBBI IS
MIPOOUPOK; MEPHBIE IIMIMHIPHI, BOPOHKU CTEKIISIHHBIE, BOPOHKH JCNUTENbHBIE IUINHIPHUECKUE
(50-100 mu), crynku ¢ mecTukoM, (aphopoBbie YAIIKH, MUHIETHI, (GUIBTPbI OyMa)KHbIC, BaTa,
MapJisi, 4YacoBBIE CTEKJIA, DSJICKTPOIUTUTKH, J1a0OpaTOpHBIC INTATUBBI, CIHPTOBBIE T'OPEIKH,
CIMYKH, IpUOOp Ul MOITYYEHHs Ta30B (MM MPOOUpKa ¢ ra300TBOJHON TPYOKOil), neprkaTenn
JUTSL IPOOUPOK, CKIISTHKH ISl XPAaHCHHSI PEaKTUBOB, Pa3/IaTOYHBIC JIOTKH; XUMHUYCCKUE CTAKAHBI
(50, 100 u 200 mu1); mmaTenu; MUHUETHI; TUT€NbHBIE UMb, CEKYHIOMEpPHI (TaliMepbl), MEPHBIE
npobupku (Ha 10-20 mu) u mepHbie konoObl (25, 50, 100 u 200 mu), BoasHas OaHs (WM
TEPMOCTAT), CTEKJISHHBIC MaJOYKW; KOHMYECKHWEe KoiObl ans tutpoBanus (50 u 100 mm);
WHJUKATOPHBIE TOJOCKH s ompeneinenuss pH u  cTanmapTHas WHAMKATOpHAs IIKania;
yHHUBEpCaTbHBINA HHANKATOP; munetku Ha 1, 10, 50 mu (wnu mo3atopst Ha 1, 5 u 10 mun), 6ropeTku
JUIS. TATPOBaHUS, MeAuIIMHCKHUE mmnpuipl Ha 100—-150 My, nabopaTtopHble W/MIM aHATUTUYECKHE
Bechl, pH-MeTphI, cymmibHBIN mKad, u JIp. 1adopaTopHOe 000pyI0BAHNE.

3.2. UudopmannoHHoe obecnieyeHne 00y4eHust
OcHoBHasi iMTEpaTypa

1. AndwunorenoBa, W. B. Xumusa: y4eOHHMK © TIPaAKTUKyM JJIS CPEIHETO
npodeccnonansHOoro 0Opazosanus / M. B. Audunorenosa, A. B. babkos, B. A.llonikoB. — 2-¢
u3 ., uctp. u gon. — Mocksa: M3narenscto FOpaiit, 2022 — 291 c.

2. llleronmuxuna, H. A. Obmas xumus: yaeonuk mist CITO / H. A. [leronuxuna, JI.B.
Munaesckas. — Cankr-IlerepOypr: Jlans, 2024 — 164 c.

3. Hukonbckuit, A.b. Xumusi:ydeOHUK U MPAKTUKYM ISl CPETHEro Mpo(heCCHOHATBLHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ uzjm.,niepepad. u jgom. — Mocksa:
N3narensctBo FOpaiit, 2022 — 507 c.

4. Xumust: yaeOHUK s cpenHero npodeccuonansuoro oopasosanus / FO. A.JleGenes, I
H. ®anees, A. M. I'ony6es, B. H. llanoBair; mox o6meit pexakiueii I'. H.daneesa. — 2-¢ u3g.,
nepepabd. u gon. — Mocksa: M3narensctBo FOpaiit, 2022 —431 c.

JlonoIHUTeIbHAS JIUTEpaTypa



1. Xumust. 10 kmace. YrinyOneHasii ypoBensb : yueOuux/ B.B. Epemun,H.E. Ky3pmenko,
B.U. Tepenun, A.A. Iposnos, B.B. JIynun; nox pen. B.B. Jlynuna. —M.: IIpocsemienue, 2022 —
446, [2] c.: ui.

2. Xwumua. 11 xmacc. VYruyOneHueni ypoenb : ydeOnuk/ B.B. Epemwun,H.E.
Ky3bmenko,A.A. [Ipo3nos,B.B. Jlynun; non pen.B.B. Jlynuna. [IpocBemmenue, 2022 — 478, [2]
C.: UL

3. Xumus. YrayoneHnnbiii ypoBerb. 10—11 kmaccel: pabouas mporpamma k auHuun Y MK
B.B. Jlynuna: ydye6Ho-meTonuueckoe nmocodoue / B.B. Epemun,A.A. JIpoznos, 1.B. Epemuna,
32.10. Kepumon. — M.: Jlpoda, 2023 — 324, [1] c.

4, Meroaudeckoe mocobme k yueOHuky B. B. Epemmna, H. E. Ky3smenko,B..
Tepenuna, A. A. [lpo3noBa u np. «Xumus. YriayOnaeHHbli ypoBeHby». 10 kmace B.B.Epemun,
A.A.lpo3znos, U.B.Epemuna. — M.: [Ipoda, 2023-339 c. : u.

5. Meroguueckoe nocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A.
A.Jlpo3nosa u ap. «Xumus. YrinyoneHusiid yposeub». 11 kiacc / B. B. Epemun, A.A.Jlpo3nos,
N.B. Epemuna, H.B. BonkoBa. — M.: [Ipoda, 2023 — 423 c. : u.

6. I'ycera, E. B. Xumus ansa CIIO: yue6HO-MeToanueckoe nocodue / E. B.I'ycea, M. P.
3uranmmna, J[. M. Kynukosa. — Kazanp: KHUTY, 2020 — 168 ¢. —ISBN 978-5-7882-2792-4.
— Texker: oamekrponHbld // JlaHb :  2yekTpoHHO-OMOnHMoTewHas cuctema. — URL:
https://e.lanbook.com/book/196096 (nmataobpamenus: 14.10.2022). — Pexum gocrtyma: uist
ABTOPH3. II0OJI30BATEIICH.

7.YepuukoBa, H. FO. Xumus B 10CTYnHOM H3JI0KEeHUU: ydeOHOe mocobue mis cro / H.
10. YepnaukoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlanb, 2022 — 316¢. — ISBN 978-5-
8114- 9500-9. — Texkct: anekTpoHHbIH // JIaHb: 31eKTpOHHO-OnbInoTeyHas cucrema. — URL:
https://e.lanbook.com/book/195532 (nmataoOpamenusi: 14.10.2022). — Pexum nocrtyma: s
aBTOPU3. M1OJIb30BATEIEH.

8. llleBuuibina, JI. B. Xumus: yueOnoe mocobue / JI. B. llleBuunpina, A. M. AnapueB. —
Hoocubupck: HI'TY, 2020 — 92 ¢. — ISBN 978-5-7782-3345-4. —TekcT: >MeKTpOHHBIH //
Jlanw: snextpoHHo-OmOMMoTeynas cuctema. — URL:https://e.lanbook.com/book/118505 (mara
obpamenusi: 14.10.2022). — Pexum goctyna: i aBTOPHU3. MOJIb30BaTEIEH.

9 bnunos, JI. H. Xumus: yueonuk s CIIO / JI. H. baunos, U. JI. Tlepdunosa,T. B.
CoxonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021 — 260 c¢. —978-5-8114-7904-
7—Texkcr:

AEKTPOHHBIN//JIaHb: 21K TPOHHO-OUO IO TEUHAS cucTema. — URL:
https://e.lanbook.com/book/167183 (mara obpamenus: 14.10.2022). — Pexum goctyma: st
aBTOPU3. MTOJIb30BATEICH.

10. Tabpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHUTA )T TIperoaBaTelis: yued.-MeTo/I.
nocooue. — M. Akanemust, 2020 - 332 c.

11. Yepnukona H. 1O., Memepskosa E. B. Pemaem 3agaun no XMMuu caMOCTOSATEIBHO:
yuebnoe nocobue / H. 0. Uepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022 —
328 c. 12. Pe3nukoB B. A. CO0pHUK ynpa)XHEHUH U 3a/1a4 MO OpraHUYeCKOW XUMHH: yuyeOHoe
nocobue / B.A. Pe3nukoB — Cankrt-IletepOypr: Jlans, 2021 — 226 c.

13. Kanycruna A. A., Xanpuenko U. I'., JIubanoB B. B. OOmas u HeopraHnuyeckas
xumus. [paktukym / A. A. Kanyctuna, 1. I'. Xansuenko, B.B. JIu6anos — Caunkr-IletepOypr:
Jlann, 2020 — 152 c.

14. Tabpuensn O.C. Xumus: yueb. 1 crya. npod. yued. 3apeaenuit / O.C.I'abpuensH,
N.I". Octpoymos. — M., 2020.- 256 c.



15. T'abpuensa O.C. Xumus 11 npodeccuil U criennaaTbHOCTENH TEXHUISCKOTO MPOQHUIIS:
y4eOHHUK I CTY. yupexaeHui cpea. nmpod. oopazoanus / O.C.I'abpuensn, U.I'. OctpoymoB.
— 4-e u3n., crep. — M. : U3natenbckmii ieHTp«Akagemus», 2020 — 272 c.

HNHuTepHeT-pecypcebl

1. hvsh.ru — XKypnan «Xumus B mKosue».

2. https://postnauka.ru/themes/chemistry — nekuuu mo xumum Ha caiite IlocTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

3. Hayuyno-monyssipHpIlii  MpOEKT «DJIeMEHThI OOJbIION HayKu»((pu3ukKa, XuUMUS,
MaTeMaTHKa, aCTPOHOMUSI, HAYKU O JKU3HH, Hayku o 3emiie). HoBoCTH Hayku, KHUTH, HAyYHO-
MOIYJISIPHBIE CTAThH, JICKIIUH, SHIIKIIOTICTUH.

4. http://gotourl.ru/4783 (http://potential.org.ru/) Caiit Hay4HO-TIONMYJISPHOTO KypHaIa
«ToTenuuan». — pazuen «XuMusi».

5. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4YHO-IOMYJIIPHOTO JKypHaIa
«XUMUS U )KU3HBY.

6. http://gotourl.ru/4786(http://www.chemnet.ru/rus/elibrary/)OTkpsiTast ~ 3JeKTpOHHAS
oubmmoreka xumuueckoro moprana «Chemnet», comepkuT ydeOHble M WH(POPMALMOHHBIC
MaTepHAaJIbI JJIs INKOJIBHUKOB M YUUTEIICH.



http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://www.chemnet.ru/rus/elibrary/)Открытая

4. KOHTPOJIb M OLIEeHKA Pe3yJIbTATOB 0CBOECHUs 00111€00pa30BaTeIbLHON TUCIIUIIIHHBI

KoHTposb 1 oLieHKa pe3yIbTaToOB 00yUeHHs OCYIECTBIIAETCS IPENoaBaTesIeM B IpoLecce
MPOBEICHUSI TPAKTUYECKUX 3aHATHH M JAO0OpaTOpPHBIX paboOT, TECTHPOBAHUSA, a TaKXKe

BBIITOJIHCHU AL O6y‘IaIOH_II/IMI/IC$I HHAUBUAYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCJ’IC,Z[OB&HHIZ.

Pesynprathl 00yueHUs ONpEAEISAOT, 4YTO OOyyaromuecs JOJDKHBI 3HAaTh, IOHMMaTb U
JEMOHCTPHUPOBATH 110 3aBEPUICHUN U3YYECHUS AUCLUIUIMHBIL.

Jns popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yJIbTaTOB OCBOCHHS y4eOHOW IUCIMILIIMHBI
UCIOJIb3YETCsl CUCTEMa OLIEHOYHBIX MEPOIPUITUH, IPEACTaBIAIOMAas COO0H KOMIUIEKC YUeOHbIX

MepOHpI/ISITI/II‘/JI, COIVIACOBAHHBIX C pPE3yJibTaTaMU 06y‘IeHI/I${ u C(i)OpMyJ'IHpOBaHHBIX C yueTOM

OI'OC COO (mpenmerHsbie pe3ynabTaThl o gucuuiuiae) u @I'OC CIIO.

Moayas / Paznen
Ne ¥ Pe3yabTaT 00yuenus Ouenounsnie Meponpusitusi | OK/IIK
/ Tema
| [OcHoBHOIT MOTYIBH
1 |Pa3spea 1. ®opmynpoBaTh 6a30BbIe
OcHOBBI MOHSATHS U 3aKOHbI XUMHH
CTpoeHust
BellecTBa
1.1 |Crpoenue atomoB |Cocrapnsats xummdeckue  |1. Tect «Ctpoenne atomo  |OK 01
XUMUYECKUX (bopMyIIBI COeTMHEHUH B XUMHYECKHX JJIEMEHTOB U
DIIEMEHTOB H COOTBETCTBHUH CO CTETICHBIO |TPUPOAA XUMHUYECKON CBS3H.
npupona OKHCIICHUS XHMUYECKHX 2. 3a7aum Ha COCTaBIICHHE
XUMUYECKON AIIEMEHTOB, HCXOJIS U3 XUMHYECKUX (HOPMYIT
CBSI3U BAJIEHTHOCTH U JIByXaTOMHBIX COeIMHEHUN
ANIEKTPOOTPHULIATENLHOCTH  |(OKCUIOB, CYJIb(UIOB,
THJIPUJIOB U T.IL.).
1.2 |Ilepuomuueckmii | XapakTepr30BaTh [MpakTuko-opueHtupoBanusie |OK 01
3aKOH M Ta0luIa |XMMHUYECKUE 3JIEMEHTHl B |TeopeTnueckue 3aganus Ha  |OK 02

J.1. MenneneeBa

COOTBETCTBUHU C UX
M0JIO)KEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHYECKHX JIEMEHTOB
J.. MenneneeBa

XapaKTepU3aInio
XAMHYECKHUX AJICMEHTOB:
«Merammnueckue /
HEMETaJNIMYeCKHE CBONCTBA,
AIEKTPOOTPHUIIATEIIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XAMHYECKHX JICMECHTOB B
COOTBETCTBHUE C UX
AIIEKTPOHHBIM CTPOCHUEM U
MTOJI0KECHUEM B
MIEPUOTUYECKON CUCTEME
XUMUYECKHX djieMeHTOB ..
MenpeneeBay.




Monayasb / Paznen

Ne Pe3yabTaTt 00y4yeHnust Ouenounsnie Mmeponpusitust | OK/IIK
[ Tema
2 |Pa3zmen 2. CocraBasaTth ypaBHeHusi 1 |KonTpoabHasi pabora

XuMH4YecKHe CXeMbI XHMHYECKHX «CTpoeHue BellecTBa U
peakuuun peakumii XHMHYECKHE PeaKium

2.1 | Tumst CocTaBsATh peakinu 1. 3amaun HA cocTaBIEeHUE OK 01
XAMHYECKHUX COCJIMHCHUS, PA3JIOKCHUS, |yPaBHCHHUU PEaKIHii:
peaKIuii oOMeHa, 3aMeleHHs, — COEMHEHHS, 3aMEIIECHHS,

OKUCIIUTCIBHO-
BOCCTAHOBUTCJIbBHBIC
pCakuuu U pCakKunuunu
KOMILJIEKCOOOpa3oBaHus (Ha
npumepe
THPOKCOKOMILIEKCOB
QIIOMUHUS U [TUHKA) C
y4acTHEM HEOPraHHMYECKUX
BEILIECTB

pa3ioxeHus, 0OMeHa U
peakuuii ¢ yqacTuem
KOMILIEKCHBIX COEJTMHEHUI
(Ha mpumepe
THJIPOKCOKOMILIIEKCOB
ATIOMHUHMSI U [TUHKA);

— OKHCITUTEIHHO-
BOCCTAaHOBUTEJbHBIX PEAKIIUN
C UCIOJIb30BAaHUEM METOa
AJIEKTPOHHOTO OajaHca;

— C y4yacTHeM KOMILUIEKCHBIX
coelMHEHUH (Ha mpumepe
TUAPOKCOKOMILIEKCOB ITUHKA
U QIFOMHHHUS).

2. 3agaum Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIMK COeTMHEHNS,
MacCcoOBOH WM 00BEMHOM
JIOJIM BBIXOJ1a MPOTYKTA
pPEeaKIU COCTUHEHUS OT
TEOPETHYECKH BO3MOXKHOT0;
00BEMHBIX OTHOIICHUI Ta30B;
KOJIMYECTBEHHBIX
XapaKTePUCTHK MCXOTHBIX
BEIIIECTB U MPOIYKTOB
peakiuu; Macchl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJIYKTa PEaKIIUH, €CITU
OJ/IHO U3 BEUIECTB JIaHO B BUJIE
pacTBOpa ¢ OnpeeeHHON
MacCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA.




Monayasb / Paznen

Ne Pe3yabTaTt 00y4yeHnust Ouenounsnie Mmeponpusitust | OK/IIK
| Tema
2.2 |DnekrpomuTtrueck |CoCTaBIsATh ypaBHEHHUS 1. 3ananus Ha cocraBienue |OK 01
ast IUCCOLIMAIUS U |XUMHUYECKUX PEaKIIu MOJICKYJISIPHBIX U HOHHBIX
MOHHBIN 0OMEH HOHHOTO OOMEHa ¢ peaKkuuii ¢ yyacTuem
y4acTHEM HEOPraHUYECKUX |OKCHUIOB, KUCIIOT, OCHOBAaHUM
BELIECTB U COJIEH, MOHHBIX PEAKIUN
THIPOJIU3a COJIeH,
YCTaHOBJICHHE U3MEHEHHUS
KHUCJIOTHOCTH CPEJIBI.
2. JlabopatopHas paboTa
«Peakiuu ruaponamnzay.
3 |Pa3mex 3. HccnenoBars ctpoenue u |KontposabHas paGora
CtpoeHnue u cBOiicTBa «CBolicTBa
cBOiicTBa HEOPraHU4eCKUX BelleCTB |HEOPraHUYeCKUX BelleCTB)
HEOPraHUu4eCcKUuX
BelleCTB
3.1 |Knaccudukamus, |KmaccudunmposaTs 1. Tect «Homenknarypa u OK 01

HOMEHKJIATypa U
CTpOCHHE
HCOPraHn4CCKUX
BEIICCTB

HEOPTraHUYECKUE BEIIeCTBA
B COOTBCTCTBHU C UX
CTPOCHUEM

HA3BaHHME HEOPTAaHUUECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKOH (DOPMYITBI WITH
COCTaBJICHUE XUMHUYECKOMN
(bopMyIIbl HCXO1S U3
HA3BaHMsI BEIIECTBA 110
MEXIYHApOAHON WIIN
TPUBUAIILHON
HOMEHKJIAType».

2. 3ajauM Ha pacyeT
MaccoBOM J0JH (Macchl)
XMMHUYECKOTO 3JIEMEHTa
(coenMHEHUs) B MOJIEKYIIe
(cMmecw).

3. [IpakTrdeckue 3ajaHus 10
KJaccuukanumy,
HOMEHKJIATYPE ¥ XUMUICCKIM
dhopmynIaM HEOPTraHUYECKHUX
BEIIIECTB Pa3IMYHbIX KIIACCOB.
4. pakTudeckue 3aqaHus Ha
onpeieIeHue XUMUYECKOM
aAKTUBHOCTH BEIIECTB B
3aBHCHUMOCTH BHJIa
XUMHUYECKOU CBS3H U THUTIA
KPUCTAJUIMYECKON PEIIETKH.




Monyas / Pa3nen

Ne Pe3yabTaTt 00y4yeHnust Ouenounsnie Mmeponpusitust | OK/IIK

| Tema

3.2 |®usuko- YcTaHaBIMBaTh 1. Tect «OcoOeHHOCTH OK 01
XUMHUYECKHE 3aBUCUMOCTH (PH3UKO- XUMHUYECKHUX CBOMCTB OK 02
CBOIICTBA XUMHYECKHUX CBOICTB OKCHIO0B, KUCIIOT, OCHOBAHUIA,
HEOPraHMYECKUX |HEOPraHMYeCKHX BEHIeCTB |aM(OTEPHBIX TUAPOKCUIOB U
BEILECTB OT CTPOEHUSI aTOMOB U coJIei.

MOJIEKYJI, @ TAK)KE TUIIA 2. 3ajaHus Ha COCTABJICHUE

KPUCTAJUIMYECKOMN PEIIETKH |ypaBHEHUN XUMHUUYECKUX
peaKuuii C y4aCTUEM IIPOCTHIX
U CJIIOKHBIX HEOPTaHMYECKUX
BEILECTB: OKCHJIOB METAJLJIOB,
HEMETAIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAHUM U
aM(pOTEPHBIX THIPOKCHUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPHU3YIOMINX UX
CBOMCTBA U CIIOCOOBI
MOJIYYEHUSI.
3. IlpakTuko-
OpUEHTUPOBAHHBIC
TEOPETHUECKHUE 3a/IaHMsI Ha
CBONCTBA U MOJIy4YEHUE
HEOPTraHUYECKHUX BEIIECTB.
4. Jlaboparopnas pabota
«CBOICTBa METAIIJIOB U
HEMETAIIJIOBY.

3.3 |[IpousBojacTBO O0ocHoBbIBaTh 3HaueHue U |[IpakTrko-opueHtupoBannsie |OK 01
HEOPraHUYECKUX |MPUMEHEHHE 3aJlaHUs IO COCTABIICHUIO OK 02
BELIECTB. HEOPraHUYECKHUX BEIIECTB B |[XMMUYECKUX PEAKIUH C
3HavYeHHE U OBITOBOI U Y4aCTHEM HEOPTaHMYECKUX
MIPUMEHEHUE B MIPOU3BOJICTBEHHOM BEILIECTB, UCIIOJIb3YEMBIX ISl
OBITY ¥ HA JeSITeIbHOCTH YEJIOBEKa UX |UX HACHTU(UKALUY U
TIPOU3BOJICTBE (HDMBUKO-XUMUYIECKIUMH MIPOMBIIIICHHBIX CITIOCOO0B

CBOMCTBaMH [IOJTyYEHUS.
4 |Paznen 4. HccaenoBars crpoenne u |KonrpoJsbHasi pabora

Crpoenne n
CBOMCTBA
OpPraHu4YecKuX
BellleCTB

CBOIICTBA OPraHUYeCKHUX
BelllecTB

«CTpoeHue u CBOIiCTBA
OpraHu4eCKux BemecTB»




Monayasb / Paznen

Ne Pe3yabTaTt 00y4yeHnust Ouenounsnie Mmeponpusitust | OK/IIK
| Tema
4.1 (Knaccudukanus, |KnaccuduimponaTh 1. 3ananus Ha cocraBienue |OK 01
CTPOCHHE U OpPraHWYECKHE BEIIECTBA B |HA3BAHUH OPraHUYECKHUX
HOMEHKJIaTypa COOTBETCTBUHU C UX COEMHEHUH 110 TPUBUATIBHON
OpPraHUYeCcKUX CTPOECHUEM WM MEXKAYHAPOIHON
BEIIIECTB CUCTEMaTH4YeCKOU
HOMEHKJIaType.
2. 3a/1aHus HA COCTABIICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (OpPMYIT
OpPTaHWYECKHUX BEIICCTB
OTJIETbHBIX KJIACCOB.
3. 3agaum Ha onpeeNieHIe
npocreien GopmyIibl
OpraHNYeCKON MOJIEKYJIBI,
UCXOJISl 3 IIEMEHTHOTO
coctasa (B %).
4.2 |CaoiicTBa VYcranasiuBarh 1. 3amanus Ha coCTaBIECHUE OK 01
OpPraHUYeCKUX 3aBUCHMOCTH (DU3HKO- YpaBHCHUU XUMHUYECKUX OK 02
COeMHEHUI XUMHYECKHX CBOMCTB peaxiuii ¢ yuactueM

OpTraHUYCCKUX BCUICCTB OT
CTPOCHUSA MOJICKYJI

OpraHUYEeCKHUX BEIEeCTB HA
OCHOBAHUU UX COCTaBa U
CTPOEHHUSI.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOIIHAX
XUMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUs IaHHBIX PEAKIUI
Y TEHETUYECKON CBA3U
OpraHWYECKHUX BEIECTB
pa3HBIX KJIACCOB.

3. PacueTHble 3a1a4uu 10
YPAaBHEHUSAM PEAKIUi C
y4acTHUEM OpraHMYeCKHUX
BEIIECTB.

4. JTaboparopHas pabora
«ITonyuenue sTrseHa U
W3yYEHUE €r0 CBOKCTBY.




Monayasb / Paznen

Ne Pe3yabTaTt 00y4yeHnust Ouenounsnie Mmeponpusitust | OK/IIK
/ Tema

4.3 |Oprannueckue Oo6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentupoBannsie |OK 01
BELIECTBA B IIPUMEHEHHUE OPTaHUYECKHUX |3a/1aHUs 110 COCTaBJICHUIO OK 02
KU3HEJIEATENLHOC |BELLECTB B OBITOBON U XUMHUYECKUX PEaKLUi C
TH 4YeJI0BeKa. IIPOM3BOICTBEHHOM y4acTHEM OpPraHUYECKUX
IIpon3BOACTBO U |/AEATEIIBHOCTH YEIOBEKA UX |BEIECTB, UCIOIb3YEMBbIX JUIS
IIPUMEHEHHE (U3UKO-XUMHUYECKUMU UX UACHTU(PHUKALUU B ObITY U
OpraHMYecKux CBOMCTBaMH HPOMBILIUIEHHOCTH.

BELIECTB B
IIPOMBIIIEHHOCTH

5 |Pa3pea 5. HccnenoBars papHoBecue |KoHnTposbHas paGora
Kunernueckue u |H CKOpPOCTh XUMUYeCKHX |[«CKOpPOCTH XHMHYECKOI
TepMOAUHAMMYEC | peaKumii PeakI UM U XHMHYeCKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMMHUYECKHUX
peakumi

5.1 |Kunernueckue HccnenoBath BausiHUC 1. JTabopatopHas paborana |OK 01
3aKOHOMEPHOCTH  |KOHIIEHTpAIIUU BBIOOD: OK 02
MIPOTEKAHUS pearupyoonmx BemecTB 1 |— «OmnpeneneHue
XMUMUYECKUX TeMIIepaTypbl Had CKOPOCTh  [3aBUCUMOCTH CKOPOCTHU
peakuuit XUMUYECKHX PeaKIuii PEaKIMU OT KOHLEHTPAIUU

pearupyromux BeIecTBY;

— «Ormpenienenue
3aBHCHUMOCTH CKOpPOCTHU
peaxkuu OT TEMIIEPATYPhI».

2. [IpakTuko-
OpPHEHTHPOBAHHbIE
TEOpeTUYECKHE 3aJjaHNs Ha
aHan3 (haKTOPOB, BIUSIIOIINX
Ha U3MEHEHHUE CKOPOCTU
XAMHUYECKOW PEaKIrH.

5.2 |Tepmomunamuuec |HccrienoBaTh BIUsSHUE 1. 3agaun Ha pacyeTsl OK 01
KHe M3MEHEHHUS KOHUEHTPAluu |TeryIoBbIX 3(deKxToB OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAaKLUU CPEJbl U |XUMUYECKUX PeaKiuil 1
MIPOTEKaHUS TEMIIEpaTypbl Ha CMEILIEHUE |OMpeIelIeHUE TUIa PEaKIuu
XUMHUYECKHIX XUMHUYECKOTO paBHOBecHs |(T0 TermoBoMy b dexTy:
pEAKIMH. 9K30- ¥ SHJOTEPMHUUECKHUE).
PaBHoBecue 2. [paktuko-

XMUMUYECKUX OpPUEHTHPOBAHHBIE 3a/1aHUS
peakuui Ha [IpUMEHEHMe npuHIuna Jle

[latenne 11T HAXOXKICHUS




Monayasb / Paznen

Ne Pe3yabTaTt 00y4yeHnust Ouenounsnie Mmeponpusitust | OK/IIK
/ Tema
HAIpPAaBIICHUS] CMEILIEHUs
PaBHOBECHSI XUMUYECKOMN
peaKuu 1 ananu3 GakTopos,
BIIUSIFOLIUX HA CMEILIEHUE
XUMHUYECKOTO PaBHOBECHSI.
3. JTabopaTopHas pabota
«M3ydeHue BIHUSIHUA
pa3nuYHbBIX (PAKTOPOB HA
CMEUICHUE XUMUYECKOTO
pPaBHOBECHSI.
6 |Pasmeu 6. HUccaenoBars nucnepcubie | KonrpoJsbHasi pabora no
JucnepcHbie CHCTEMBI Teme «/lucnepcusnie
CHCTEeMBI CHCTEMBbI»

6.1 |JIucniepcHbie Paznuyare ucTUHHBIC 1. 3amaun Ha npurotosiieane |OK 01
CUCTEMBI U pPacTBOPBI, KOJIJIOUTHBIE pPacTBOpOB. OK 02
(bakTopbI KX pacTBOPHI U 2. [lpaktuko-

YCTOWYHBOCTH rpyOOIUCTIEPCHBIE CHCTEMBI | OPUEHTHPOBAHHBIE PACUETHBIC
Ha OCHOBE XUMUYECKOTO 3aJ]aHNs Ha TUCTIEPCHBIC
HKCTIIEPUMEHTA CHCTEMBI, HCIIOJIb3YEMEBIC B
OBITOBOM U
MPOU3BOACTBEHHON
JeSITETbHOCTH YeNOBeKa.

6.2 |MccnenoBanue HccnenoBath pusuko- JlaGopatopHnas padota (Ha OK 01

CBOWCTB XMUMHUYECKHE CBOICTBA BBIOOD):
JIMCTIEPCHBIX Pa3JINYHbIX BUI0B — IIpuroToBieHne pacTBOPOB;
CHCTEM JIVICTIEPCHBIX CHCTEM — HccnenoBanue qUCTIepCHBIX
CHCTEM.
7 |Pa3zmea 7. HccaenoBaTh CBOHCTBA
KauecTBeHHbIEe |OpraHM4YecKHX U
peakuuun HEOPraHUYeCKHX BellecTB
00HApYyKeHUS € UCMOJIb30BAHUEM
OpPraHUYecKHX U |KavyeCTBEHHBIX peakiui
HEOPraHM4ecKux
BellecTB

7.1 |OGHapyxeHue Hccnenosats 1. JJTabopatopnas pabota (na |OK 01
HEOPraHMYeCKUX |KAaueCTBEHHbIE PEaKIINU BBIOOD):

KaTHOHOB U HEOPTraHMYECKUX BEIIECTB  |— AHAJIUTHYECKUE PEAKLIUU
AHUOHOB katnoHos |-V rpynm;

— AHaJIMTUYECKUE PEaKIIUU
AHHUOHOB.
2. [lpakTrueckue 3agaHus HA




Monyas / Pa3nen

Ne Pe3yabTaTt 00y4yeHnust Ouenounsnie Mmeponpusitust | OK/IIK
| Tema
COCTaBIICHUE YpaBHEHHI
peaxkuuii oOOHapyKEHUS
katnoHos |-V rpynn u
aHMOHOB, B T.Y. B
MOJIEKYJIIPHOM U MIOHHOM
dbopmax.
7.2 |O0HapyxeHHe Uccrnenoath 1. JTabopatopnas padora (na |OK 01
OpPraHUYeCKUX KaueCTBEHHBIC PEAKIIHH BBIOOD):
BEIIIECTB OpPraHUYECKUX COeTUHEHNI |— KadecTBeHHBbIC peakinu Ha
OTIENBHBIX OTJICIbHBIX KJIACCOB OTJIEeIbHBIE KIACChI
KJIACCOB C OpraHUYECKUX BEIIECTB;
UCTOJIH30BAHUEM — KayectBenHsblil ananus
KayeCTBEHHBIX OpPraHUYECKUX COCTMHEHUI
peaKImii 10 (PyHKIIMOHAITBHBIM
TpyIIam.
2. [IpakTuyeckue 3a1aHus HA
COCTaBJICHHE Ka4eCTBEHHBIX
peaxiuii oOOHapYKEHHUSI
OpPraHUYECKUX COCTUHEHHH.
Il |[IpodeccuonajibHO OPUEHTHPOBAHHOE CO/IEPKAHNE
8 |Pa3nmea 8. OuenuBarh nocjaeAcTBUs |3ammTa Keiica (C yueTom
Xumusi B ObITY U |OBITOBOM H Oymyuieit
NPOU3BOJCTBEHH |IPOU3BOACTBEHHOM npodeccHoHaNbHOM
0if 1eSITeJILHOCTH |1eATEeJILHOCTH YeJIOBeKA ¢ |1eATeJIbHOCTH)
Yes10BeKa MO3UIHUH IKOJOTHYeCKOM
0e30MacHOCTH
Xumusi B 0bITy 1 |OLIEHUBATH MTOCIEACTBHS Keiic (c yuerom Oymytieit OK 01
MIPOM3BOACTBEHHO |OBITOBOW U npodeccuoHaIbHOM OK 02
i AeSITEeTbHOCTH  |TIPOW3BOACTBEHHOMN JeSITeTbHOCTH) OK 04
geJI0BeKa NEeITEeIbHOCTH UejIoBeka ¢ | B0o3MOKHEIE TEMEBI KEHCOB: OK 07
MO3UIUNA SKOJIOTUYECKOMN 1. [ToTeruienne k1MMaTa 1 IIK 1.2.
0€e30IacHOCTH BBICBOOOXKIEHUE Ta30BBIX [IK 2.2.

THIPATOB CO THA OKEaHa.

2. Bynymime matepualtbl s
aBHa-, MalIMHO- U
npuOOPOCTPOCHUSL.

3. HoBbie MaTepuabl st
COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
PacTUTENLHBIX TIPENapaToB.




Monayasb / Paznen

Ne Pe3yabTaTt 00y4yeHnust Ouenounsnie Mmeponpusitust | OK/IIK
| Tema
9.1 |Pa3nmen 9.1. HNHuTepnperupoBaTh 3ammura yyeOHo-
HccaenoBanue n | XHMUYECKHE MPOLECCHI M [MCCJIEN0BATEbCKOTO
XHMHYEeCKUH siBJIeHus B Ouocgepe NpoeKTa (¢ yueToM Oyayei
aHaJIH3 00bEKTOB npogeccuoHaIbLHOI
ounocdepsl NesITeJIbHOCTH)
9.1.1|OcHoBbI BeimonusaTe nonubiii ukn - |1. Jlabopatopnas paborta OK 01
nabopaTopHOi SKCIEPUMEHTAIBHOTO «OCHOBBI JTA0OpaTOPHOU K 1.2.
IIPaKTUKU B HCCIIEI0OBAHUS C IIPAKTUKI. I1K 2.2.
poQeCcCHOHATIBH  |COOITI0ICHUEM TPABUIT 2. TumnoBsle pacyeTsl MO
BIX JTa0OpaTopusx |0e30macHOTO OOpPAIICHUs C  |TEeMATHKE YKCIICPUMEHTA.
BEIICCTBAMH U 3. 3a1auM Ha BBIUMCIICHHE
71a00paTOPHBIM CpeIHero 3HaYeHHs
00opyI0BaHUEM AKCIIEPUMEHTATbHBIX JaHHbIX,
TIOTPEITHOCTH.
4. llpencrasnenue
PE3yJIbTaTOB YKCIICPUMEHTA B
pasznuyHoi Gpopme (Tabnuia,
rpaduk, OT4eT, TOKIaI,
TIpEe3CHTALIHS).
9.1.2 | XuMuueckuii Uccnenosars xumuueckuii  |1. Tect «CsoiictBau coctap  |OK 01
aHanu3 Mpoo BOJBI |COCTAB MPOO BOJIBI BOJBDY. OK 02
2. 3amanue «XUMUIeCKUI OK 07
COCTaB BOJbI, TUII BOJKI U [IK 1.2.
criocoObl ee mpumerHerms» (¢ |I[1K 2.2.

UCTIOJIH30BAHUEM
HOPMAaTUBHBIX JIOKyMEHTOB).
3. IlpakTuko-
OpPUEHTHUPOBAHHbBIE
TEOPETUYECKHE 3a/IaHUs Ha
COCTaB BOJBI M CTIOCOOBI
BBIPQXEHHS KOHIIEHTPAIU U
nepecyeT KOHICHTpaui (¢
HCTIOJIH30BAHUEM
HOPMAaTUBHBIX JOKYMEHTOB).
4. Jlaboparopnas paboTa Ha
BBHIOOD:

— OuncTKa BOJBI OT
3arpsI3HEHU;

— Onpenenenue pH Boabl 1 ee
KHUCIIOTHOCTH;

— Onpenenenne KeCTKOCTH
BOJIBI M CITOCOOEI €€




Monyas / Pa3nen

Ne Pe3yabTaTt 00y4yeHnust Ouenounsnie Mmeponpusitust | OK/IIK
| Tema
YCTpaHEHHUSI.

9.1.3 | Xumugeckwii UccnenoBats xumuueckuit |1. Tect «Oprannueckue u OK 01
KOHTPOJITh COCTaB MMPOJIYKTOB MUTaHMsI |HeopraHuueckue pemectsa, |OK 02
KayecTBa BXOJISIIIME B COCTaB OK 07
IIPOLYKTOB [IPOAYKTOB ITUTAHUS. IK 1.2.
ITUTaHUs 2. [lpaktuko- I1K 2.2.

OpUEHTUPOBAHHBIE 331aHUS
M0 KYJIMHApHOI TeMaTuKe.
3. JlaboparopHas padoTa (Ha
BbIOOD):

— O0GHapyxeHue HUTPATOB B
MPOJYKTAaX MUTAHUS;

— WccnenoBanue mpoayKToB
MUTaHKUS HA HATUYUE
yIIeBOIOB (MyKa, TBOPOT,
MOJIOKO, HOT'ypT) Ha HaJIM4UKe
YTJIEBOJIOB (Kpaxmall,
TJII0K03a, caxaposa).

9.1.4 | XuMuueckuii Uccnenosars xumuueckuii  |1. Tect 1o Teme OK 01
aHanu3 mpood COCTaB MPOO MOUBHI «XUMHUYECKUN COCTaB OK 02
IIOYBBI HEOpPraHUYECKUX U OK 07

oprauydeckux ymoopenui». |I1K 1.2.
2. 3amanue «B3auMocCBsI3b [IK 2.2.

coCTaBa MOYBBI, TUI MOYBBI U
ee Ha3HAUYEHUs».

3. JTabopatopHas padoTa (Ha
BBIOOD):

— Ob6HapyxeHue
HEOPraHWYECKHUX PUMECEN B
mpo0ax MOYBHI;

— Omnpenenenne pH BogHOMI
BBITSKKHU TIOYBHI, €€
KHUCJIOTHOCTH M IIIEIOYHOCTH.




Monyasb / Pazaen

Ne | Tema Pe3yabTar 00yuyeHus Ouenounsie Meponpusitus | OK/IIK
9.1.5|UccnenoBanue Uccnenosars xumuueckuii | Yuedno-ucciaenosarensckuii  |OK 01
00BEKTOB cocTaB 00BEKTOB OUOCHEPHI |IPOCKT B 00JIACTH OK 02
o6uochepst Ha IpUMepe MPOTYKTOB HCCIIEI0BaHUS OOBEKTOB OK 04
IIUTaHUS, BOJbI U TIOYBBI o6uocdepsr. OK 07
Bo3mosknbie Tembr ipoekToB: ([1K 1.2.
1. UccnenoBanue coctaBa TIK 2.2.

MHHEPAIBHON BOJBI U
PEKOMEH/IAINH TI0 €€
HCII0JIb30BaHHMIO.

2. UccnenoBanue
pa3pylIaroIIero AeHCTBUS
MPUPOHON BOJIBI HA
CTPOUTEIILHBIC MAaTCPHAITHI.
3. CocraBieHune mpoeKTa
[[BETHUKA/OTOpoa/cana B
3aBHCUMOCTH OT COCTaBa
MIPOAHAIIM3UPOBAHHBIX TTOYB.
4, CocTaBiaeHue
cOaIaHCUPOBAHHOT'O MEHIO Ha
JIeHb (HECI0) B
3aBUCHMOCTH OT COJICPKaHUS
XUMHYECKHX MaKpO U
MUKPOIJICMCHTOB B
MIPOYKTaX TTUTAHHMSL.

5. MccnenoBaHue KauecTBa
MMUTHEBOM BOJIBI.

6. MccnenoBanue mpod
BOJIONTPOBOIHOM BOJBI HA
MpeIMET YCTPAHCHHUS
JKECTKOCTH.

7. YcTpaHeHHe )KeCTKOCTH
BOJIBI B
CENbCKOXO03SMCTBEHHOM
JIEATENHHOCTH.




