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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOI'PAMMBI YYUEEHOU
JUCHUIIVIMHBI OY .07 XUMUA

1.1. Heab ¥ MeCTO AMCHUIIIMHBI B CTPYKTYpe oOpa3oBaTebHOM
NporpamMmMbl

Hemu qucuummuast OY .07 Xumust:

-popMupoBaHMEe CUCTEMBl XMMHUYECKMX 3HAaHMH Kak Ba)KHEHIIEH cocTaBistoIen
€CTECTBEHHO-HAYYHOM KapTUHBl MHpa, B OCHOBE KOTOpPOH JIeKaT KJIIOYEBBIC IOHSITHS,
(GbyHIaMeHTaJIbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHUE SI3bIKa HAyKH, YCBOGHHE U IOHUMAHUE
CYIIHOCTH JIOCTYITHBIX 00O0OIIECHHI MHUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C MCTOpHUEH
UX Pa3BUTHA U CTAHOBJICHMUS;

— (hopMupoBaHHe U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEILECTB H
XUMHUYECKUX DPEaKLMi, HEOOXOAMMBIX A HNPUOOPETEeHUs YMEHUH OpPHEHTUPOBAThCA B MHpE
BELIECTB M XMMHMUECKUX SIBJICHUM, UMEIOIINX MECTO B MPUPOJE, B IPAKTUUECKON U ITOBCEIHEBHOMN
KHU3HU;

— pa3BUTHE YMEHUH U CIIOCOOOB J1€ATEIbHOCTH, CBA3AHHBIX C HAOIIOACHUEM U O0bSICHEHUEM
XMMUYECKOI0 3KCIIEPUMEHTa, COOII0IEHUEM ITPAaBUII 0€3011acHOro 00paleHHs C BEILECTBAMHU.

3anauy JUCIUIUINHBIL:

chopMHpOBaTh NOHUMAaHHWE 3aKOHOMEPHOCTEH MpPOTEKaHWsI XMMHUYECKHX IPOLECCOB U
SIBJICHUM B OKPYXAIOLIEH Cpele, a TakKe MX CBA3b C LIJIOCTHOM HAay4HOW KapTUHOW MHpa U
IPYTHMHU €CTECTBEHHBIMU HayKaMU;

pPa3BUTh YMEHMsI COCTaBIATH (OPMYJbI HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB,
YpaBHEHMsS XHMUYECKHX pEaKIHUi, OOBACHATH HX CMBICI, HHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKHUX 3KCIIEPUMEHTOB,

chopMHpOBAaTh HABBIKM IPOBEACHUS MNPOCTEHIIMX XUMHYECKUX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUM ¢ cOOJII0ICHIEM MTpaBuil 0€3011acCHOr0 00palleHus ¢ BEUeCTBaMU U JaOOPaTOPHBIM
000pyZI0BaHUEM;

pPa3BUTh YMEHUS HaXOJUTh, aHAJIM3UPOBATh U MCIOJIb30BaTh MH(OPMALIMIO XUMUYECKOIO
XapakTepa W3 pa3IMYHBIX HH(POPMALMOHHBIX HCTOYHMKOB, BKIIOYasg Y4eOHYIO IJUTepaTypy,
Hay4yHble MyOJIMKallMU U UHTEPHET- PECYPCHI;

chopMHpOBaTh YMEHUsI TPOrHO3UPOBATH MOCIEACTBUS CBOEH EATETbHOCTH U XUMHUYECKUX
MIPUPOIHBIX, OBITOBBIX M MIPOU3BOJICTBEHHBIX IIPOLIECCOB, YUYUTHIBASI BO3MOXHBIE IKOJIOTUUECKUE U
COLIMAJIbHBIE BO3JEICTBHYS;

chopMUpOBaTh TOHMMAaHUE 3HAYMMOCTH JOCTH)KEHUN XUMHUYECKOW HAyKH M TEXHOJIOTUM
JUIL Pa3BUTHUSA COLMAIBHOM M IMPOU3BOACTBEHHOM cdep C yMEHMEM MNPHUBOAMTH HPUMEPHI HX
MIPUMEHEHHUS B Pa3IMUHBIX cepax KU3HHU.

Huctunnuaa OY /.07 Xumus sBasietcss o0s3aTeIbHOM YacThi0 00IIe00pa3oBaTeIbHOTO
LMKJIa 00pa30oBaTENbHON MpOrpaMMbl B cooTBeTcTBUU ¢ ydyeToM TpeboBanuii ®I'OC CIIO no
npodeccun 35.01.27 Mactep cenbCKOX03sICTBEHHOTO npou3BojcTBa. Ilpodune momyuaemoro
po¢eCCHOHAITBHOTO 00Pa30BaHUS — TEXHOJIOTUUECKHM.



Pe3y.]'II>TaTI)I OCBOCHHA JUCHUIINIMHBI COOTHOCATCA C INITAaHUPYEMBIMHA PE3YyJIbTaTaMU OCBOCHU O6pa3OBaTeHBHOﬁ IporpamMmmsal, MpeACTaBJICHHBIMU B

1.2. HJIaHI/IpyeMLIe PeE3yabTaThbl OCBOCHUA JUCHUIIJIUHBI

MaTpHULE KOMIIETEHIUH BBIITYCKHUKA.

WHHUIMAPOBAThH, IUIAHUPOBATh U CAMOCTOSTEIILHO
BBITIOJHSATH TaKyIO JESTEIbHOCTH;

MHTEPEC K pa3IMuHbIM chepam npodeccuoHanbHON
JESITEbHOCTH.

MertanpeameTrHble pe3yJbTaThl JOKHBI OTPAXKATh!
OBnanenue YHUBEPCATbHBIMH YIeOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 6a30BBIC JJOTUYECKUE JICHCTBUSI:

CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTYaJIM3UPOBATh
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK M OCHOBAHHSI
JUISl CpaBHEHUS, KJTacCU(DUKAIIUN U 0000IIEHNS;
OTIpeNIeNATh LIEJH IeATeNIbHOCTH, 3a/1aBaTh apaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpUBaEMBbIX SIBICHUSX;

Koa n Ili1ianupyemMblie pe3yabTaThl 0CBOCHUS IMCUMILIUHbBI
HAaHMEHOBaHHUE
dopMupyeMBbIX Oo0mue JAucuuniauHapHbie
KOMIIeTeHIIN I
OK 01. BeiOupars| JIMUHOCTHBIE Pe3yJIbTAThI 10JKHBI OTPA’KaTh B YACTH: JucuuninmHapHsle pe3yJIbTaThl JOJKHBI OTPAKATh:
CHIOCOOBI peleHus 3a1a4, TPYI0BOTO BOCITUTAHMUS: IIP6 01. chopMUpOBaHHOCTH MPEACTABICHUI: O XUMHUYECKON
rpodeccrnoHabHOM TOTOBHOCTb K TPYy, OCO3HAHHE [IEHHOCTH MacTepPCTBa, COCTaBJIAIOLIECH €CTECTBEHHOHAYYHOW KApTHHBI MUpPA, POJIH
eI TeIbHOCTH TPYIOIIO0HE; XUMUW B TIO3HAHMM SBJICHUW TPUPOIBI, B (POPMUPOBAHUU
MPUMCHUTCIIBHO K TOTOBHOCTD K aKTUBHOUN IeATECIbHOCTH TEXHOJOTMYECKOM | MBINUICHUA H KYJIbTYPbl JIMYHOCTH, €€ q)YHKIII/IOHaJIBHOfI
[PA3J INYHBIM u COL[I/IaJIbHOfl HaIpaBJICHHOCTH, CIIOCOOHOCTEL I'PaMOTHOCTH, H606XOI[I/IMOI71 JJIA pCIICHUS HIPAKTUYCCKUX 3a/1a4
KOHTEKCTaM U DOKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY

3I0pOBBIO U IPUPOIHOM CPELE;

IIP6 02. BnaseHue CUCTEMON XUMHYECKHX 3HAHUM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJIATAIOIIME  MOHATHS  (XMMHUYECKUI
JNIEMEHT, aTOM, JJIEKTPOHHas 00oyioYka artoma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb,
NEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCICHHS, XUMHUYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBI 00beM, yTIIepOIHbII
cKeneT, (yHKIMOHAlIbHAs TpyIna, pagukal, H30Mepus,
M30MEpbl, TOMOJIOTMYECKUNA PSAMl, TOMOJIOTH, YIJIEBOJAOPOIbI,
KHCJIOPOA- M a30TCOJAEpIKalllie COeIMHEHHs, OUOIOTHYECKU
aKTUBHbIE BellecTBa (YIJIeBOJbI, KHUPbI, OEIKH), MOHOMED,
MOJINMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS, KPUCTAIIIMYECKas PElIeTKa, TUIbl XUMHUYECKUX

peakuui (OKHCIUTENFHO-BOCCTAHOBUTEIIHHBIE, IK30-U
SHJOTEPMHUUYECKHUE, PEaKIMd HWOHHOTO OOMEHa), pacTBOD,
ANEKTPOJIUTHI, HEDJIEKTPOJIUTHI, ANEKTPOIUTUYECKAS
JMCCOIMAINS,  OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh




BHOCHUTb KOPPCKTHBBI B ACATCIBHOCTbL, OLICHUBATH
COOTBCTCTBUC PEC3YJIbTATOB LECIAM, OLICHUBATL PHCKH
HOCJ'IC,I[CTBI/Iﬁ JCATCIIbHOCTH.

0) 6a30BbIE HCCIICIOBATEILCKHUE ICHCTBU:

BJAJICTh HaBBIKAMH Y4eOHO-HCCIIEIOBATCIBCKOW U
HPOEKTHON JIEATEIbHOCTH, HABBIKAMHU pa3peIICHUsI
npobiem;

BBISABJIISATH IMPUIUHHO-CIICACTBCHHBIC CBsI3H1 u
AKTYAJIM3UPOBATh 3a4ady, BbIABUIaTb THUIIOTC3Yy €C
pelIeHus, HaXOAUTh apryMEHThI ISl J0Ka3aTelbCTBa
CBOUX y’l'Bep)KI{eHHfI, 3a1aBaThb nmapamMeTpsbIl u
KPUTEPUH PEIICHNUS;

AHAJIIM3UPOBATD IMOJIYYCHHBIC B XO04€ PCUICHUA 3aaa4u
PE3YIbTATHI, KPHUTHYCCKU OLCHHUBATH ux
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

yMETh TEPEHOCUTh 3HaHUS B TIO3HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEICATSIIbHOCTH.

XUMHUYECKON peaklny, XMUMHUYECKOe PaBHOBECHE), TECOPUH HU
3aKOHBI (TEOpHUsI XHUMHYECKOIO CTPOCHHUS OpraHUYEeCKHX
BeuiectB  A.M. bBytiepoBa, Teopus 3IEKTPOJUTHYECKON
Jnucconuanuu, nepuoandeckuii 3akon /.M. MenneneeBa, 3aKkoH
COXpaHEHMsI MaccChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM S3bIK
XUMHH, (PAKTOJIOTHYECKHE CBEIEHHS O CBOICTBaX, COCTaBe,
MOJYy4eHHH U O€30IaCHOM HCIOJNB30BAHMM  BAKHEUIIHMX
HEOPraHMYECKUX U OpPraHWYEeCKUX BEIIeCTB B OBITY U
[IPAKTUYECKOHN JESITEIbHOCTH YEJI0BEKa;

ITP6 03. chopMUPOBAaHHOCTh YMEHHIA BBISBIATH XapaKTEpHBIC
MPU3HAKA ¥ B3aUMOCBSI3b M3YUCHHBIX TOHSATUN, MPUMEHSITH
COOTBETCTBYIOILIKE MMOHATHUS IIPH OMMMCAHUU CTPOCHUS U CBOWCTB
HEOPraHMYECKUX U OPraHUYECKUX BELIECTB U UX IPEBpAIlECHUI;
BBISIBJISITH B3aUMOCBSI3b XMMHUUYECKUX 3HAHUM C MOHATUAMU U
IIPEJICTAaBICHUSIMUA IPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;
IIP6 04. chopmupoBaHHOCT,  yMEHUH  HCHOJIB30BATH
HAaUMEHOBAHMSI XMMHUYECKUX COEAMHEHUH MEXyHApOJIHOTO
COI03a TEOPETUYECKON W MPUKIAAHOW XUMUU U TPUBHUATIHHBIC
Ha3BaHMsI BAXKHEHIIMX BEIIECTB (3TUJIEH, alleTUJIeH, TJINLEPHH,
denon, Gopmanbaerus, yKCycHast KHCIOTa, TIUIUH, YrapHbIH
ra3, yriekuciablid ra3, aMMHUakK, TramieHas U3BeCTb, HeralieHas
U3BECTb, MHUTHhEBAs COAAa M JPYTHX), COCTABIATH (OPMYIIBI
HEOPraHMYECKUX W OpPraHMYEeCKUX BEIIECTB, YPaBHEHUS
XUMHUYECKUX pPEeaKIHid, OOBICHATh UX CMBICH; MOATBEPKIATh
XapakTepHbIe XUMHUYECKUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIUMHU YKCIIEPUMEHTAMH U 3aMUCIMHU ypaBHEHUN
XUMHYECKHUX PEaKLNi;

IIP6 05. chopMupOoBaHHOCTP YMEHHMH  YCTaHABIIMBAThH
MIPUHAJIKHOCTh U3YYEHHBIX HEOPTAHUYECKUX U OPTaHUIECKUX
BEUIECTB K OMNpEJEICHHBIM KJlaccaM U TPYIIaM COEAUHEHMH,

XapakKTCpu3oBaTb HUX COCTAB U BaKHEHIIIHE CBOﬁCTBa;
OonpeaAcCIATh BUABI XUMHYCCKUX CBs3CH (KOBaJ'IeHTHaSI, HWOHHAas,
MCTATJIINYCCKAad, BOZ[OpO,Z[HaSI), THUIIBI KpUCTATININICCKUX

pEIIEeTOK BEIIECTB; KJIacCu(UIUPOBATh XUMHUUECKHUE PEaKIUH;




IIP6 07. chopMHPOBAaHHOCTh YMEHHUH MPOBOAUTH PACUYETHI IO
XUMHYECKUM (DOpPMYyIIaM B YPaBHEHHUSIM XUMUYCCKUX PEAKITUH C
UCIOJIb30BaHUEM (PU3UYECKUX BEIMYMH, XapaKTEPU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOpMalnibHBIE ~ YCJIOBHSA) Ta30B, KOJUYECTBA  BEIECTBA;
MCII0JIb30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUS JUISl TPUHATHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
BEIIIECTBAMH U UX TPUMEHEHUEM.

OK 02. Ucnionb3oBath
COBPEMEHHBIC
CpezacTBa MOUCKa,
aHaM3a u
WHTEPIPETAIH
nHpopManuu, u
MH(POPMAIMOHHBIC
TEXHOJIOTUH JIJIS
BBHITIOJTHEHUS 3a/1a4
npodeccroHaIbHOM
JeSITeTbHOCTH

JIn4HOCTHBIE Pe3yJbTaThl JIOJDKHBI OTPaXaTh B YACTH:

LIEHHOCTH HAyYHOT'O MO3HAHMSL:

— c(opMHUPOBaHHOCTh MUPOBO33pEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH U OOILECTBEHHOW IMpaKTUKU, OCHOBAHHOTO Ha
JManore KynbTyp, CIOCOOCTBYIOIIEIO OCO3HAaHUIO
CBOEr0 MECTa B NOJUKYJIbTYPHOM MHPE;

— COBEpIICHCTBOBAHUE SI3IKOBOM M  YHMTATENILCKOM
KyJbTYpbl KakK CpeACTBAa B3aUMOJECHCTBUS MEXKIY
JIOJIbMU U NTO3HAHUS MUpA.

MertanpeamMeTHble pe3yJbTaThl JOKHBI OTPAXKATh:

Osnanenue YHUBEpPCAIbHBIMU y4eOHBIMU

MO3HABATEIbHBIMH JCHCTBUSIMH:

B) paboTa ¢ uH(popmauei:

— BJQETh HAaBBIKAMH TMOJNyYeHHs HWHGPOpMAUU U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSTEIbHO
OCYILECTBIISATh TOUCK, aHAJIN3, CUCTEeMAaTH3alUI0 U
UHTEpIpeTannio HHOOPMAIMH pPa3IMIHBIX BUIOB U
bopMm npencTaBIeHUS;

— cO3JIaBaTh TEKCThl B Pa3jIMYHbIX QopMaTax ¢ yueTom
Ha3HaueHUs HMHQOpPMAIMK M IEJIeBOH ayIuTOpPHUH,
BbIOMpas ONTUMaJIbHYIO (GOpMYy TMpEACTABICHUS U
BU3YyaIHN3aLUH;

JucturuimHapabie  (IpeIMETHBIE) pe3yNbTaThl U JIOJDKHBI
OTpakaTh:

I1P6 06. BiageHre OCHOBHBIMH METOaMHU HAYYHOTO MTO3HAHUS
BEUIECTB M XMMHUYECKUX SIBIICHUH (HaOIIOAeHUEe, M3MEpEeHHE,
HKCIIEPUMEHT, MOACTHPOBAHNE);

I1P6 07. chopMUpPOBAHHOCTh YMEHHI NMPOBOJUTH PACUETHI 110
XUMHUYECKUM (OpMYyJIaM U YpaBHEHHUSIM XUMUYECKHX PEAKIUil C
UCTIOIb30BaHUEM (U3NYECKUX BEIMYHH, XapaKTEPH3YIOMIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, oObeMa
(HOpManibHbIE  YCJIOBUSI) Ta30B, KOJHMYECTBA  BEIECTBA;
UCMOJIb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHMS JAJIS MPUHATUS
peleHnii B KOHKPETHBIX KU3HEHHBIX CHTYallUsX, CBI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

NP6 08. chopMUpPOBAaHHOCT, YMEHUW IUIAHMPOBATH |
BBIMOJIHAT ~ XUMHUYECKHH  HKCIEpUMEHT  (TpeBpalleHus
OpPraHWYECKHX BEUIECTB MPH HArpEeBaHWH, MTOTyYCHHE ITUIICHA 1
U3y4eHHE €ro CBOMCTB, KAUECTBEHHbIE PEAKLIUU Ha aJbJIETHIbI,
KpaxMall, YKCYCHYIO KHCJOTY; JeHAaTypamusi OelKOB TIpu
HarpeBaHUH, LBETHBbIE PEAKIMU OEJIKOB; MPOBOJIUTH PEAKIIUU
MOHHOTO OOMEHa, OTpeNeNsTh Cpeay BOJIHBIX pPacTBOPOB,
KayeCTBEHHbIE PEaKlIMu Ha cynbdar-, KapOOHAT- U XJIOPU-
aHMOHBI, HA KAaTHOH aMMOHUS; pelaTh JKCIEPUMEHTAIbHBIE
3anauu no temaMm "Mertamnsl" u "Hemeranisl'") B cooTBETCTBUM
C TpaBWJaMU TEXHUKH OE€30MaCHOCTH TIPH OOpAIICHHH C
BEIIECTBAMH U J1a0OPaTOPHBIM 000pPYIOBaHUEM; TPEICTABIATD
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— OLCHHUBAThb AOCTOBCPHOCTD,
I/IH(l)OpMaHI/II/I, (S¢ COOTBETCTBHEC
MOPaJIbHO-3THUYCCKUM HOPMaAM;

JJICTUTUMHOCTD
IIpaBOBbIM n

— BIAQJETh HaBBIKAMH pAClO3HABaHUS W  3alUTHI
uHpopmanui, HMHPOPMAIMOHHOM  OE30IAaCHOCTH
JMYHOCTH.

pe3yabTaThl XMMHUYECKOIO 3KCIepUMEHTa B (opMme 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX peakuuid u (HOpMyIHpPOBATH
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB;

IIP6 09. cdhopmMupoBaHHOCTP YMEHHSI  AHAJIU3UPOBATH
XMMUYECKYI0  HMH(pOpMalMio, IOJIYy4aeMyl U3  pa3HbIX
MCTOYHUKOB (CPEACTB MaccoBOM nHpopManuu, cetb MHTEepHET 1

Apyrue).

OK 04. D¢ddextnuBHO
B3aWMO/ICVICTBOBATH U
pabortath B
KOJUICKTHBE U
KOMaH/1e

JIMYHOCTHBIE Pe3yJbTaThl JIOJDKHBI OTPaXaTh B YaCTH:

TPaKJIAHCKOTO BOCTIMTAHUSI:

— TOTOBHOCTb BECTHU COBMECTHYIO JIESTEIBHOCTH B
WHTEpecax rpakIaHCKoro oOIIeCTBa;

— YyMEHUE  B3aUMOJCICTBOBAaTh C  COLMAJIBbHBIMU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUSAMHU H
Ha3HAYCHHEM.

MeTanpeamMeTHble pe3yJabTAaThl JOJKHbI OTPaXaTh:

OBnazieHue YHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU

JIEICTBUSMU:

0) cCOBMeCTHasI IeATEIbHOCTb:

— TOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHIHON
Y MHAUBHUIYaJbHON pabOTHI;

— TpUHUMATh  IEJIM  COBMECTHOM  JI€ATEeIhHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH JACHCTBUS MO €€
JIOCTHKEHUIO: COCTaBJIATh TJ1aH JICUCTBUH,
pacmpenensiaTh poJii ¢ Y4eTOM MHEHUH YYaCTHHKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM PaboTHI.

OBmanenue YHUBEPCATHHBIMHU peryasTUBHBIMU

JICCTBUSMU:

T') IpUHSTHE ceOsl U APYTUX JIIOJCH:

— TOpPUHUMATh MOTHBBI U ApTYMEHTBI IPYTUX JIOJEH pU
aHaJIN3€ PE3yNbTaTOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE IMPaBO W MPaBO APYrHX JIIOACH Ha
OIINOKY;

JuctumuinHapasie  (IpeIMETHBIE) pe3ysbTaThl U JIOJKHBI

OTpaXkaTh:
IIP6 08. cdhopMupOBaHHOCT, YMEHHH IUIAHUPOBATH W
BBITIOJIHATH ~ XMMHUYECKMM  SKCHEpUMEHT  (IIpeBpalleHHs

OpPraHMYECKUX BEILECTB IIPU HarPEBAHUH, MIOJTYYEHUE ITUICHA U
U3Y4YEHUE €r0 CBOMCTB, KAU€CTBEHHBIE PEAKIIMH HA aJbIETUbI,
KpaxMall, YKCYCHYIO KHCJIOTY; JeHaTypauusi OelKOB IpHu
HarpeBaHWM, LBETHBIC PEAKIMH OEJKOB; MPOBOIUTH PEAKIIUU
MOHHOTO OOMEHa, ONpenetsATh Cpeay BOJHBIX pPacTBOPOB,
KauecTBEHHbIE peakluu Ha cyibdar-, kapOOHAT- U XJIOPUI-
aHWOHBI, HA KaTMOH aMMOHHS; pelaTh DKCIEPUMEHTAIbHBIE
3amaun no TeMaM "Mertamisl" u "Hemerannsl") B cOOTBETCTBUU
C TMpaBWJIaMH TEXHUKH O€30IacHOCTH TpU OOpallleHUuH C
BELIECTBAaMH U JIaOOpAaTOPHBIM O0OPYIOBaHUEM; IPEICTABIISTD
pe3yabTaThl XMMHYECKOro SKclepuMeHTa B (opme 3ammcu
YpPaBHEHHUH COOTBETCTBYIOLIUX peakIMil U (HopMyInpoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB.




- pa3BHBaTh CHOCOOHOCTH IOHMMATh MHpP C ITO3HILUH
APYTOTO YesIOBEKa.

OK 07.
CopeiicTBOBaTH
COXPaHEHHIO
OKpYIKarolien cpejpl,
pecypcocOepexeHHIO,
MPUMEHSTh 3HAHUSI 00
W3MCHCHHHU KJIMMaTa,
TIPUHIIMITBI
OEpEIKITMBOTO
IIPOU3BOJICTBA,

3¢ HEeKTHBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CHUTYaIUsIX

JIN4HOCTHBIE pe3yJbTaTbl JOJDKHBI OTpaKaTb B 4YaCTH:
OKOJIOTHYCCKOT'O BOCIIMTaAHHA

cOPMUPOBAHHOCTh  IKOJIOTUYECKON  KYJIBTYpHI,
MIOHUMAHUE BJIUSHUA  COLMAIBHO-3KOHOMUYECKHUX
MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMAIBHOMN
cpenpl, OCO3HaHHWE  TNo0adbHOrO0  XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

IJJAaHUPOBAaHUE M  OCYIIECTBICHHE JIEUCTBHI B
OKpY’KallIllel cpeAe Ha OCHOBE 3HaHUA Lejei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUSATHE ICHCTBUN, NMPUHOCAUIUX BpE]
OKpYKarolllei cpese;

YMEHHE IIPOrHO3MPOBAThH
DKOJIOTMYECKNE  TIOCIEACTBUSA
JICHCTBHM, IPEJOTBPALLATD UX.

H66HaFOHpI/I$ITHBIe
npeAIPUHUMACMBIX

MeTal'lpe)_IMeTHbIe pe3yabTaTbl JOJIKHBI OTPaXXaTh:

OsBnaaeHue

YHUBEPCATIbHBIMH y4eOHBIMU

MO3HABATEIbHBIMU JICHCTBUSMHU:
B) pabota ¢ uHpopMaIue:

HCIIOJIB30BaTh cpeacrTBa I/IHq)OpMaI_II/IOHHLIX u
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH B peHICHUN
KOI'HUTHUBHBIX, KOMMYHHUKAaTHBHBIX u

OpTaHHU3AIMOHHBIX 33724 C COOMI0ACHHEM TPeOOBaHMIA
OProOHOMHKH, TEXHUKHN 6630HaCHOCTI/I, TUT'MCHBI,
pecypcocOepexeHus, MPaBOBBIX U ITUYECKUX HOPM,
HOPM MH(POPMAIIMOHHON 0€30TTaCHOCTH.

Hucuunnuuapieie  (IpeIMETHbIE) pe3yJabTaThl M JIOJDKHBI
OTpaXkaTh:

IIP6 01. chopmMupoOBaHHOCTh TPEACTABICHUH: O XHMHYECKOM
COCTaBJISIIOIIEH €CTECTBEHHOHAYYHOM KAapTUHBI MHUpa, pPOJIU
XUMHH B TIO3HAHWUU SIBJICHUM NpUPOAbI, B (OPMUPOBAHUU
MBIIUICHASIT W KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIMOHATHHOU
IPaMOTHOCTH, HEOOXOIUMO IS PEeLIeHUs MPAKTUYECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIP6 10. cdopmMupoBaHHOCTH YMEHHI COONIONATh MpaBHIIA
HKOJIOTMUYECKH 1IeNIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOM
JEATETLHOCTH B IIEJISIX COXPAHEHUS CBOErO 3JI0POBBbS M
OKpYXarolled MPUPOJAHON Cpelbl; YYUTHIBATH OMACHOCTh
BO3JICUCTBHUSI Ha >KUBBIC OPTaHU3MBI OMPEJICTICHHBIX BEIIECTB,
MOHUMAasi CMBICI  TIOKa3aTedsl MPEeAeNbHOW  JIOMYyCTUMOM
KOHIIEHTPAIIUH.




2.CTPYKTYPA U COAEPKAHUE NUCIHUIIJIMHbI

2.1. O6beM yueOHOM TUCIUIUIMHBI M BUIBI YU€OHOH pabOThI

. O0bem B
Bup yueOHoii padoTsl
yacax

O0BEM paboueii MporpaMMbl TUCITUTUTHHBI 72
BT. 4..

KoMOuHMpoBaHHbBIE 3aHATHUS 70
W3 HUX paKkTUYECKHE 3aHATHS 18
JlaGopaTopHble 3aHATHS 6
OcHOBHOE coziepKaHue 62
[TpodheccnonanbsHO OpUEHTUPOBAHHOE COJIEPKAHUE 8
BT. 4..

TEOPETUYECKUE 3AHITHS 4
MPAKTUYECKHUE 3aHATHS 4
Kouncynpranumn 0
[TpomexyTounas arrecranus (auddepeHIpoBaHHBIN 3a4eT) 2




2.2 TemaTu4ecKHii IJIAH U cOJIep:KaHNe MPOrPaMMBbI

HaunmeHoBanue Conep:xaHue yueOHOro Matepuajia (0CHOBHOe U MPo¢eCCHOHATBHO OpHEeHTHPOBaHHOe), | O0Bbém | DopMupyeMble
pa3/1es10B U TeM JIa0opaTOpPHbIE U MPAKTHYECKHE 3aHSATHS, IPUKJIATHON MOIYJIb 4acoB | KOMIIETEHIUH
1 2 3 4

Conep:xanue yueOHOro Mmarepuasa 64
Pa3nen 1. Teoperuueckne 0CHOBbI XUMHH 16
Tema 1.1. Conep:xanue yueOHOro Mmarepuajia 2 OK 01
OcHOBHbIE XuMu4ecKkuil 3neMeHT. AToM. S1po aToMa, U30TONBL. DJIEKTPOHHAS 000J10UKa. DHEPreTUYECKHe
XMMHUYECKHE IIOHATHUS |ypOBHH, MOJYPOBHU. ATOMHBIC OpOHMTaNH, S-, P-, d- 37eMeHThl. OCOOEHHOCTH pacIpeIeIeHHsI
U 3aKOHBI, CTPOCHHME |3JIEKTPOHOB IO OPOHTAISIM B aroMax JJIEMEHTOB MEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS 1
aTOMOB  XMMHYECKUX |KOH(Hrypaims aToMoB. OCHOBHbIC XHMUYECKHE 3aKOHBI
3JIEMEHTOB IIpakTH4yeckue 3aHATHS

[TpakTrueckoe 3anstue Nel. «OCHOBHbIE KOJIWYECTBEHHbIE 3aKOHBI B XMMHUU U PACUETHI 10

YPAaBHEHHSIM XUMUYECKHUX PEaKIUil».

OTHOocuUTeNbHBIC aTOMHAsI U MOJIEKYJsipHas Macchl. MonspHas Macca. KonnyecTBo BeliecTna. 1

MaccoBast nons BemecTBa. 3akoH ABoragpo. MousipHbiii 00beM ras3oB. OTHOcHUTENbHAs

IUIOTHOCTb ra30B. PacueTsl Mo ypaBHEHUSM XUMHUYECKUX PEAKLUi C UCTIOIb30BAaHUEM MAcCOBOM

JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJTUYECTBA BEIIECTBA
Tema 1.2. Conep:xanue yueOHOro marepuaJia 2 OK 01
[lepuoanueckuii 3akoH | IIpakTnyeckune 3ansTHs OK 02
u [lepuoandeckast [Tpaktuyeckoe 3anstHe Ne2. «M3ydyeHue nepuoguuecKux 3aKOHOMEPHOCTEN U UX B3aHMOCBSI3H
CHCTEMa XUMHYCCKUX  CO CTPOCHUEM aTOMOBY.
anementos JI. M. [lepuonnueckas cucrtema xumudeckux snemeHToB J[.M. MenneneeBa. CBsi3b MepUOINYECKOTO

2

MeHnpeneeBa, X CBI3b
C COBPEMEHHOMU
TEOPHEN CTPOEHUS
aTOMOB

3aKkoHa U [leprnonueckoi CHCTEMBl XUMUYECKHUX JIEMEHTOB C COBPEMEHHOM TEOpUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHsS] CBOMCTB XMMHUYECKUX HJIEMEHTOB, O0Opa3yeMbIX HMHU
MPOCTHIX M CJIOKHBIX BEIIECTB IO Tpynnam u nepuoaam llepronnueckoi cucreMsl. 3Ha4€HHE
IIEPUOJAMYECKOr0 3aKOHA M CUCTEeMbl XUMudeckux asnemeHToB .M. MenneneeBa B pa3BUTHH

HayKH.
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VYcTaHOBIIEHHE CBA3M MEXKIYy CTPOCHHMEM aTOMOB XMMHMUYECKUX JIEMEHTOB M MEPHOJUYECKUM
M3MEHEHHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEMHEHUNM B COOTBETCTBUHU C IIOJIOKEHUEM
[lepuonnueckoil cuctemsl. Perienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUM Ha
XapaKTepu3aluilo0 XUMHUYECKUX 3JeMEHTOB «MeTtammnuyeckue / HeMeTa/IM4ecCKue CBOWCTBA
XMMHUYECKHX 3JIE€MEHTOB B COOTBETCTBHUM C HMX 3JIEKTPOHHBIM CTPOCHHEM M IOJOXKEHHUEM B
IIEPUOIMYECKON CHCTeMe XUMUYEeCKHX teMeHToB J[. M. MenneneeBa»

Tema 1.3.

Crpoenue  BelecTBa
u npupoa
XUMHAYECKOU CBSI3H.
MHuoroo06pa3ue
BEIIECTB

Conep:kanue y4eOHOro MaTepuaJia

CrtpoeHue BemiecTBa. XuMuieckas cBsi3b. BUIbl XMMHUECKOH CBsI3U (KOBaJCHTHAS HEMOJIApHAs
U TIOJISIpHAsi, MOHHAs, MeTajuinyeckas). Mexanu3mbl 00pa30BaHUsI KOBAJEHTHON XMMHYECKOM
cBsi3u (OOMEHHBIW ¥  JOHOPHO-aKUENTOpHBIA). Bogopomnas cBsi3b. BaneHTHOCTb.
DneKTpooTpuliaTeabHOCTh. CTeneHb okucieHus. oOHbI: KAaTHOHBI U @HUOHBI

HpaKanecmle 3aAHATHA

[TpakTrueckoe 3anstue Ne3. «CTpoeHue BeliecTBa U MPUPOIa XUMUIECKON CBSI3U.
JleMoHCcTpauus Mozenel KpUCTAIIMYECKUX PELIeTOK: MOHHOHM (XJIOpHJ HaTpus), aTOMHOMN
(rpadut u anmas), MONEKYISIPHOH (YIIEKUCIBIN a3, uojl), MeTANINYeCKo (HaTpuil, MarHuw,
Menp). Pemienne mpakTH4ecKux 3alaHuil Ha COCTABIICHHE AJIEKTPOHHO-TpaduuecKkux (hopmyr
aneMeHToB 1-4 nepuooB

OK 01

Tema 1.4,
Knaccudukanmus,

51 HOMEHKJIaTypa
HEOPTraHMYECKUX
BEILIECTB

Conep:xanue yueOHOro marepuaJia

Knaccudukanus HeopraHM4ecknx BemlecTB. HoMeHKiIaTypa HEOpraHMYeCKHX BEIIECTB
(oKCUABI, THAPOKCUIIBI, KUCIOTHI, coiM). BemecTBa MOJEKYISIPHOTO M HEMOJEKYISIPHOTO
CTpoeHHs. ATperatHble COCTOSIHUS BelecTBa. Kpucramnueckue u amopdHbIe BelecTBa. 3aK0H
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAITMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJIsipHas,
MOHHAas1, METAJUIMYECKasi). 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIIMYECKON PEIIETKH

HpaKanecmle 3aAHATHA

IIpakTnueckoe 3ansatue Ned. «HomeHKIaTypa HEOPraHMUECKUX BELLIECTBY.

Pemenne mnpakTHUeCKUX 3aJaHMi MO KiIacCU(UKALMU, HOMEHKIAType U XUMHYECKUM
(dbopMyllaM HEOPraHMYECKHX BEIIECTB Pa3jIMUYHbIX KJIacCcOB (YrapHbIM Ta3, YIrJIEKHCIbIH ras,
aMMHaK, ralleHasi U3BeCTb, HETalleHas U3BECThb, IUThEBAs COJIA U IPYI'HX): HA3BaHMsI BEILIECTB
no mexayHapoanoi (MIOITAK) wnu TpuBHanbHOM HOMEHKIIAType U COCTaBiI€HHE (OPMYIIBI
XMMHUYECKHX BEIECTB, OINpeJesIeHue MPHHAUIKHOCTH K Kiaccy. llomck mHpOpmanuu 1o
Ha3BaHMSIM, UACHTHUPHUKATOPaM, CTPYKTYPHBIM dopMyiiaM. AHaIN3 XUMUYECKON HH(pOpMaluy,
MOJTy4aeMOi M3 pa3HbIX HMCTOYHHMKOB (CpPeICTB MaccoBoil mHGopmauuu, cetb MHTepHET M

Jipyrue)

OK 01
OK 02

Tema 1.5.

Conep:xanue yueOHOro MmarepuaJia

OK 01
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Tunel XUMHUYECKUX
peakiuit

Xumuyeckas peakuus. Kraccupukanus XUMHUECKUX peakUMid B HEOPraHUYECKOH W
OpPraHMYECKON XUMHUH. 3aKOHBI COXPAHEHHUS MACChl BEILIECTBA, COXPAHEHUS U IPEBPALICHUS
SHEPTUU MPU XUMHUECKHUX peakiusax. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu (ypaBHEHUS
OKHUCJICHUSA-BOCCTAHOBJIEHMSI,  CTEIIEHb  OKUCJIEHUS, OKUCIMTEIb U  BOCCTAHOBUTEINb,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMU B IPUPOJE, MPOU3BOACTBEHHBIX IIpoLECCax M
KU3HEESITEIIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOoCTh XMMHUYECKHUX
peakuui. XUMHYECKOE
paBHOBECHE

Conep:kanue y4eOHOro MaTepuaJia

CKOpOCTh peaklMu, €€ 3aBUCHUMOCTb OT DPAa3JIMYHBIX (PAKTOPOB: IPUPOABI PEarupyroliux
BELIECTB, KOHIUEHTPALMU pPEarupyrolinux BELIECTB, TEMIEPATypbl U IUIOIAAN PEaKIMOHHON
noBepxHocTU. TernoBble 3 PEeKThl XUMHUUECKUX PEAKLUN: 3K30- U SHAOTEPMHUUECKUE PEaKIUH.
OOpatumble peakiuu. XuMudyeckoe paBHoBecue. DaKTOphl, BIMSIOIIME HA COCTOSIHHE
XMMHUYECKOI0 paBHOBECHUS (KOHIEHTpAllMs PEareéHTOB WM MHPOAYKTOB pPEaKLUH, IaBlCHHE,
temneparypa). [lpunnun Jle HlaTtenbe

HpaKanecmle 3AHATHA

[Ipaktuyeckoe 3ansTHe NoS. «BnusiHMe pa3auuHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH
peaKLum».

Pemenne mnpakTUKO-OpUEHTUPOBAHHBIX 3aJaHMM Ha aHanu3 (AKTOpOB, BIMSIOMIMX Ha
U3MEHEHHE CKOPOCTH XMMHUYECKON PEAKIMHU. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pPEaKIIMK OT
IIPUCYTCTBUS KaTaJM3aTOpa Ha IPHUMEPE Pa3IOKEHUs INEPOKCHIA BOIOPOAA C IOMOILBIO
JUOKCHJa MapraHia WM KaTajasbl. PenieHue mpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha
npuMeHenne npuHnuna Jle-Illatense myig HaXOKIAEHUS HANPABICHUS CMELICHUS PABHOBECHS
XMMHUYECKON PeaklMy U aHaIu3 (akTOPOB, BIMSIONIMX Ha CMEIIEHUE XUMUYECKOT0 paBHOBECHS

OK 01
OK 02

Tema 1.7.

PactBopsl, Teopus
AJIEKTPOJINTUYECKOU
JIUCCOIMAITNY 1 MOHHBIN
oOMeH

Conep:xanue yueOHOro marepuaJia

PactBopbl. Buabel pacTBOpoB MO COAEpPKAHUIO PACTBOPEHHOrO BelIeCTBA. PacTBOPUMOCTD.
[lonste O muMCHEepCHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIC PAacTBOPBHL. MaccoBas JoJis
BellecTBa B pactBope. [loHsATHE 0 BOAOpOoAHOM noka3atene (PH) pacTBopa. DiaekTpoiuTHaecKas
muccormanus. CUIIbHBIE B CJTa0bIe AJICKTPOJIUTHI, HEXJIEKTPOIUTHL. Peakiinu noHHOro ooMeHa

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota Nel «IIpuroToBiieHre pacTBOPOB».

[IpuroroBnenne pacTBOpOB 33aJaHHONM MAacCOBOW JOJIEW PACTBOPEHHOI'O BEIIECTBA, IIPOBEICHHE
peakuuii HMOHHOrO OOMEHa, OIpeAeleHHe Cpeabl PacTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAJIBHOIO MHIMKATOpa (KHCHas, HeHTpasibHasi, IIeJo4yHas). 3aJaHusl Ha COCTaBJIECHHE
MOHHBIX peakiuil. Pemenne nmpakTHKO-OpMEHTUPOBAHHBIX PACUYETHBIX 3aJlaHUI Ha pacTBOPSI,
HCIIOJIb3YCMBIC B OBITOBOM U HpOHBBOHCTBGHHOﬁ ACATCIIBbHOCTH YC€JIOBCKaA

OK 01
OK 02
OK 04
OK 07
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KonTpoabHas padora
1

CtpoeHue BelecTBa U XUMUYECKUE peakinu (1o paszaeny 1)

Pa3nen 2. Heopranuveckasi XumMusi

10

Tema 2.1.
DHU3UKO-XUMUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BCILICCTB

Conep:xanue yueOHOro MmarepuaJia

Meramnbl. Ilonoxenune wMeramioB B lleprognyeckoid cucTeMe XHMHYECKHX 3JIEMEHTOB.
Oco0eHHOCTH CTPOCHHS JIIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmme Qusuveckue
cBoiicTBa MeTauioB. CIulaBbl METAJLIOB. DJEKTPOXUMHYECKHN PsAJl HANPsHKEHUM METallIoB.
XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAJIOB (HATPUM, KA, KaJIbIMi, MATHUN, aTIOMUHUMH,
IUHK, XpOM, JKeJe30, MeOb) M HX coenuHeHuid. OOmme crnocoObl MOJIYYeHHs] METaJUIOB.
[IpumMeHneHne MeTauioB B OBITY U TEXHUKE

Hewmeramnsl. [Tonoxenne HemeramioB B [lepuoanueckoit cucreme XuMudecKkux 3memeHToB . 1.
MenneneeBa U OCOOCHHOCTH CTpPOEHHMsI aTroMoB. @DHU3MYECKHE CBOICTBA HEMETAJUIOB.
Annotponus HeMeTaoB (Ha mpuMepe KUciIopoaa, cepsl, pocdopa u yrieponaa). XuMHIECKHE
CBOWCTBA U IIPUMEHEHNE BaXKHEHIINX HEMETaIOB (IaJoreHoB, cepbl, a30Ta, Gpocdopa, yriepoaa
U KPEMHHS) U HUX COCIMHEHUH (OKCHIOB, KHCIOPOICOIEPKAMMUX KHCIOT,
BOOPOIHBIX

coeauHeHuil). IlpuMeHeHne Ba)KHEHIINX HEMETAJUIOB U UX COEIMHEHHUH

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHUIOB, THAPOKCHJIOB,
KHCIIOT, coyiel U Ap.). ['eHeTnyeckas cBA3b HEOPraHUYECKUX BEIIECTB, MPHUHAIEKAIINX K
Pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX
COEJIMHEHMH, BHICIINX OKCHJIOB M TUAPOKCUIOB

HpaKanecmle 3AHATHA

IIpakTnueckoe 3anstre Ne6. «PU3NKO-XUMHUUYECKUE CBONCTBA HEOPTaHUYECKUX BEIIECTBY.
CocraBiieHne ypaBHEHUH XMMHMUYECKMX pEaKIHMM C ydacTUEeM TPOCTBIX M  CIOKHBIX
HEOPraHWYECKUX BEIECTB: METAUIOB U HEMETAJUIOB, OKCHAOB METaJUIOB, HEMETAIUIOB H
aM(OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KUCIOT, OCHOBAaHUH M aM(pOTEPHBIX THAPOKCHUIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pacuérsl Macchl BemecTBa MM 00bEMa ra30B 10 U3BECTHOMY KOJMUYECTBY BEIIECTBA, MAacce MU
00BEMY OFHOIO M3 YYacCTBYIOIIMX B PEAKIIMU BEIECTB, pacuéThl Macchl (00bEMa, KOJUUYECTBA
BEIIECTBA) MPOJYKTOB PEAKLUH, €CIM OJHO M3 BEIIECTB MMEET NMpuMecu. PemieHne npakTHko-
OPHEHTUPOBAHHBIX 3aJJaHUI HAa CBOWCTBA, COCTaB, MOJY4YEHHE M O€30M1aCHOE HCIOJIb30BaHUE
BOXHEUIIIMX HEOPTaHWYECKUX BEIIECTB B OBITY U MPO(ECCHOHANBHOM NesITeIbHOCTH YeTI0BeKa

OK 01
OK 02
OK 04

Tema 2.2.

Conep:kanue y4eOHOro MaTepuaJia

JlabopaTropHble 3aHATHS

OK 01
OK 02
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Wnentudukanus
HEOPraHUYECKUX
BEILIECTB

JlaboparopHast pabora Ne2 «neHTrdUKaIMs HECOPTaHUISCKIX BEIIECTB.

Penrenue sxcniepuMeEHTaIbHBIX 33134 110 XMMUYECKHM CBOMCTBAM METAJUIOB U HEMETAILIOB, 110
pacro3HaBaHUIO W TOJNYYCHHUIO COCAMHEHHH METalIOB M HEMETalioB (B3auMOJeicTBUE
THJIPOKCHUIA AFOMUHUS C PACTBOPAaMHU KHCIIOT | IIenoveH,). Mnenrudukanus HeopraHnIecKux
BCIICCTB C HCIIOJIB30BAHUEM HUX (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IX CBOﬁCTB, XapaKTCPHBIX KaUYCCTBCHHBIX
peaknmii. KauecTBeHHBIE peakiuu Ha cylbdar-, KapOOHAT- M XJIOPHI-AaHHOHBI, HA KaTHOHBI
MECTaJIJIOB 1 KATUOH aMMOHUA

OK 04

KonTpoabHas pabdora

9 CBoiicTBa HEOPraHMYCCKUX BEIECTB (10 pa3eiy 2) 1
Pa3nen 3. TeopeTnueckne 0CHOBbI OPraHUYECKOI XUMHUH 4
Tema 3.1. Conep:xanue yaeOHOro marepuaJia 4 OK 01
Kunaccudukanms, [Ipeamer opraHn4yecKkoi XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B NIOJIYYEHHH HOBBIX
CTpOCHHUE H|BelecTB U MarepuanoB. Teopus cTpoeHHs opraHuuyeckux coequHeHuit A.M. Byrtneposa, eé
HOMEHKJIaTypa OCHOBHBIE MOJI0KeHUs. CTPYKTYpHbIE (hOPMYIIBI OPraHHYECKUX BELIECTB. | OMOIorus, n3oMepus.
OpraHWYECKUX BEIIECTB | XMMHUYECKas CBSI3b B OPraHMYECKUX COCTMHEHUSAX: KPATHBIE CBS3H, G- U TT-CBS3H. 2
[IpencraBnenne o kinaccupukamuy OpraHudeckux BemiecTB. HomeHKIaTypa OpraHH4ecKHX
COCIMHEHHUH (CHUCTEMaTHWYeCKasi) M TPUBUAJIbHBIC HA3BaHUS BAXHEHIIMX TpECTaBUTENIEH
KJIACCOB OPTraHWYECKUX BEIECTB
IIpakTHYecKue 3aHATUSA
[TpakTnueckoe 3anstue No7. «HoMeHKIIaTypa OpraHM4eCKUX BEIIECTBY.
O3nakomiieHHMe C oOpa3llaMM OpPTaHMYECKHX BEIIeCTB M MaTepuajaMd Ha HX OCHOBE,
MOJECTTMPOBAHUE  MOJIGKYJ  OpPraHMYECKUX  BEUIeCTB, HAOMIOJEHHWE W  OMNHCAHHE
JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAICHUI0O OPTaHWYECKUX BEIIECTB MPU HArpeBaHUHU 2
(nnaBnenue, oOyrauBanue u ropenue). CocTaBleHUE MONHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMyn OpraHMYECKMX BEIIECTB OTIEIBHBIX KJIACCOB, HCIOJB3YsSd WX Ha3BaHUS 1O
CUCTEeMAaTUYECKOW W TPUBHMAIBHOW HOMEHKIAType (ITWJICH, AaleTHIIeH, TIHIEepUH, (EeHo,
dbopManbaeru, yKCycHas KUCIOTa, IMuiuH). Pacuersl mpocreiiiiel GopMyIibl opraHnyeckon
MOJICKYJIbI, HCXO/ISl U3 AJIEMEHTHOTO cocTaBa (B %)
Pa3nen 4. YrieBoaopoast 10
Tema 4.1. Coaepixanue y4eOHOro MaTepuaJia 8 OK 01
YrieBogopoabl W HX [IpenenbHble YIII€BOIOPOIbI (AJIKAHBI): COCTAB U CTPOEHUE, TOMOJIOTUYECKHM psif. MeTaH u 3TaH: OK 02
IPUPOJIHBIE UCTOYHHMKH | cOCTaB, CTpPOCHUE, (PU3MUECKHE W XMMHUYECKHE CBOMCTBA (pEakIMH 3aMEIICHHs] U TOPEHUs), 2 OK 04

TMOJIYUYCHUC U IPUMCHCHHUC.
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HenpenenbHble yriieBoaopo/sl (aJIKEHbI, aJIKaJUEHBI, ATKUHBI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psifl. DTUJIEH U MPOIUJICH: COCTaB, CTPOCHHUE,
¢du3nvecKkre 1 XUMHUUECKUE CBOMCTBA (PEaKLUU TUAPUPOBAHHUS, TAIOTCHUPOBAHUS, THAPATALIUH,
OKHCJICHUS U TIOJMMEPHU3allUN) TIOJTy4eHHE U TPUMEHEHUE.

Anxamuensl: OyranueH-1,3 u merunOyraaueH-1,3, XUMUYECKOE CTPOCHHE, CBOMCTBA (peaKIus
MOJIMMEPHU3alH), TpPUMEHEHHe (I CHUHTe3a MPUPOAHOTO M CHHTETHYECKOro KaydyKa Hu
PE3UHBI).

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, T'OMOJIOTMUECKUH psl. AILIETUJICH: COCTaB,
XUMHUYECKOE CTpPOEHHUE, (PU3MUYEeCKue U XUMUYECKHE CBOMCTBA (peakUuu T'HAPUPOBAHUS,
raJIOTEHUPOBAHUSA, THUIpAaTallid TOPEeHMs), TOJy4eHHe U  NpUMEHEeHHE (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O MJIAMEHU JJIsl CBAPKU M PE3KH METAJIJIOB)

Apomarnyeckue yriaeBofopozs! (apeHsl). beHzon u Tomyoi: cocraB, CTpoeHue, GU3NUEcKue 1
XMMHUYECKHE CBOMCTBA (pEaKMy raJlorT€HUPOBAHNS U HUTPOBAHUS ), IOJyYEHUE U IPUMEHEHHE.
TokcuuyHOCTh apeHOB (BIMsAHME OEH30J1a HA OpPraHu3M uernoBeka). ['eHeTuueckas CBsI3b MEXITY
YIJI€BOAOPOAAMH, IPUHAUIEKAUMHY K Pa3IMYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKH YIieBo0po0oB. [IprpoHblii ra3 u nonyTHble HeTsHbIE Ta3bl. Hed1h
n e€ mpoucxoxaeHue. CrocoObl nepepadOTKH HE(PTU: NEpPEeroHka, KPEeKUHI (TEPMHUECKUM,
KaTaluTUdeckui), nuponus. IIpoaykTel mepepaboTku HedTH, HUX TpPUMEHEHHE B
MIPOMBIIIIEHHOCTH

U B ObITy. KaMeHHBIH yrosib 1 MpOAYKTHI €ro MepepadoTKH

Tema 4.2.
DHU3NKO-XUMUYECKHE
CBOMCTBA
YIJIE€BOIOPOIOB

Conep:xanue yueOHOro marepuaJia

JlaGopaTopHble 3aHATHSA

JIaboparopHast pabota Ne3 «CBoiicTBa yrieBOAOPOIOBY.

TpuBuanpHas U MeXAyHapOAHas HOMEHKIIATypa, XMMHUYECKHUE CBOWMCTBA, CIIOCOOBI MOTYYECHHUS
yrieBogopoaoB. [lonydeHue 3TUiIeHa M U3YyYEHHE €ro CBOMCTB. MoJenupoBaHUE MOJEKYT U
XUMHYECKHUX TPEBpAIICHU YTIEBOJOPOAOB (HA MpUMepe dTaHa, ITHIICHA, alleTHIeHA U JIp.) U
raJIOr €HOMPOU3BOIHBIX

OK 02
OK 04

Pa3nen 5. Kuciopoaoconepxaiue opranudeckue coeinHeHust

14

Tema 5.1.
Cnuprel. ®enon

Conep:xanue yueOHOro MmarepuaJia

[IpenenbHbIE OJTHOATOMHBIE CIIUPTHI (METAHOJI M 3TAHOJ): CTPOEHNUE, PU3NUECKHE U XUMUYECKUE
CBOMCTBA (peakiuu ¢ aKTUBHBIMU METaJJlaMH, TaJIoOT€HOBOJIOPOAMHU, TOPEHUE), IPUMEHEHUE.
Bonoponnsie ¢Bs3u MeXIAy MOJEKYJIaMU CIUPTOB. PU3HOIOTMYECKOE ACUCTBUE METAHOJIA U
9TAHOJIa Ha OPraHU3M YEJI0BEKA.

OK 01
OK 07
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MHOroaToOMHBIE CIIUPTHI (ITUIICHIJIMKONIb U TIMLEPHUH): CTpOeHHE, (U3NUECKUE U XUMHYECKHE
CBOMCTBA (B3aMMOJEHCTBME CO IICJIOYHBIMU METallaMHM, KauyeCTBEHHas peaklus Ha
MHOroaToMHble crnupThl). dPusnonsornyeckoe AeiicTBUE Ha OpraHu3M uenoBeka. [Ipumenenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

@enon. CtpoeHue MOJIEKYbl, (U3UYECKUE U XUMHUYECKHE CBOHCTBa (eHona. TOKCHYHOCTH
¢deHona, ero pu3noNOrnyecKoe AeiicTBUe Ha OpraHu3M veaoseka. Ilpumenenue gpenona

Tema 5.2.

AJbOeruasl.
KapOoHOBBIE KUCIIOTHI.
CrnoxHble 3¢upbl

Conep:kanue y4eOHOro MaTepuaJia

Anpaeruapl U KeToHBI ((popmanbierup, aueTanblIeruj, ameToH): CTpoeHHue, (U3HYecKue H
XMMHUYECKHE CBOMICTBa (peakUUU OKHMCIEHUS M BOCCTAHOBJICHUS, KAaYECTBEHHbIE PEAKIINH),
MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHUHAs U YKCYCHAsi KHCIJIOTHI):
cTpoeHue, (U3MUECKHUEe M XUMHUYECKHEe CBOHCTBa (00IIMe CBOWCTBAa KHUCJIOT, pPEaKIUs
TepuUKaAIMK), MOMydyeHHe M mpuMeHeHne. CTeapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
MIPEICTAaBUTENH BBICIINX KapOOHOBBIX KUCIOT. Mbllla KaK COJU BBICHIMX KapOOHOBBIX KUCIIOT, HX
MOIOIIEE ACHCTBUE.

Crnosxubie 2Qupbl Kak TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cnoxHbIX 3¢upos. JKupsl.
I'mpaponus xupos. [Ipumenenne xupoB. buosornueckas posp KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrneBoasl

Conep:xanue yueOHOro MmarepuaJia

VYrieBonpl: cocTaB, KiaccudUKaIUs yrieBoJoB (MOHO-, TU- M mojucaxapunbl). [mrokoza —
MPOCTEHIIMI MOHOCAXapHJ: OCOOEHHOCTU CTPOCHMSI MOJEKYNbI, (GU3NYECKHEe U XUMHUYECKUE
CBOMCTBa TIIOKO3bI (B3aumojeicTBue ¢ rugapokcugoMm menu (II), okucnenne amMMuayHbIM
pacTBopoM okcuza cepedpa (I), BoccraHoBIeHHE, OPOKEHHE TITFOKO3bI), HAX0XKACHHE B IIPHPOJIE,
MPUMEHEHHE TIIOKO3bI, OMOJIOTHYECKAass POJb B JKU3HEICATEIBHOCTH OpPraHW3Ma YeJIOBEKa.
®dotocunTe3. PpyKTO3a KaK H30MEP TIFOKO3BI.

Caxapo3za — Tpe/iCTaBUTENbh IUCAXapHIOB, THAPOIU3 Caxapo3bl, HAXOXICHHE B TPHUPOJE U
[IpUMEHEHHE.

[Monmucaxapuapl: KpaxMal H IIEJUTIONI03a KaK MPHPOIHBIE moiuMephl. CTpoeHHe Kpaxmaina U
EJITIONIO3bI, PU3UYECKNE U XMMUYECKHE CBOMCTBA KpaxMaia (THAPOITN3, KaYeCTBEHHAST PEaKIIUs
C UOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XMMHUYECKHUE
CBOMCTBA
KHCIJIOPOIOCOJAEPKAIINX
OpPTaHUYECKUX

Conep:xkanue y4eOHOro MaTepuaJia

IMpakTuyeckue 3aHATHS

[IpakTuueckoe 3ansitue Ne§.«HomeHknarypa KHCIIOPOJIOCOJIEPKAINX ~ OPraHUYECKUX
COCTMHEHUIN.

OK 01
OK 02
OK 04
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COETMHEHUN

TpuBuanbHas U MEXIyHApOaHAs HOMEHKJIATypa, XMMUYECKHE CBOWCTBA, CIOCOOBI MOIYYECHHUS
CIMPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(pUPOB, anbAeruioB U KeToHOB. COCTaBlIEeHHE CXEM
peakuuii (B TOM YHCIE€ MO MPEAJOKEHHBIM ILIENOYKaM IIPEBPALIECHUI), XapaKTepU3YIOLIUX
XMMHYECKHE CBOMCTBA KUCIOPOAOCOAEPKAIUX OPraHMYEeCKUX COCIUHEHUN

[IpakTueckoe 3anstue Ne9. «Xumuueckue U (uU3MUECKHUE CBOMCTBA KUCIOPOAOCOAEPIKALIIX
OpPraHUYECKUX COEAUHEHUSD.

[IpoBenenue, HaOMIOACHHE U OMHCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB,
KaueCTBEHHBIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCIeHUEe 3TaHoja okcupom menu (II)),
MHOT0aTOMHBIX CIUPTOB (B3aUMOJICHCTBUE IiHIlepuHa ¢ ruapokcuaoM meau (1)), anpaerngon
(okucneHue aMMuadyHbIM pacTBopoM okcuga cepebpa(l) u ruapoxcumom wmenm  (1D),
B3aMMOJICIICTBIE KpaxMaJia C HOJIOM), H3yUYEHHUE CBOMCTB PacTBOpa YKCYCHOU KHCIIOTHI

Pa3nen 6. A3oTcoaep:xainiue OpraHnyecKue coeInHeHus! 4
Tema 6.1. Conep:xanue yueOHOro MmarepuaJia 4 OK 01
AMUHBL AMUHBI: METUJIAMUH — MPOCTEHIINN MpeaCTaBUTeNlb aMHUHOB: COCTaB, XUMUYECKOE CTPOEHHE, OK 02
AMUHOKHUCIIOTBI. (du3HUYecCKre U XUMUYICCKUE CBOMCTBA, HAXOXK/ICHUE B PUPOJIC. OK 04
benku AMUHOKHUCIIOTHL Kak aM(oOTepHble OpraHuuecKkue coeiuHeHus. DuznyecKkue U XUMHYECKHE

CBOWCTBAa aMHHOKHCIOT (Ha TMpHMepe TIIMIKHA). buojormueckoe 3HAYEHHE AMHHOKHCIOT. 2

IlenTunp.

benku kxak mpupoaHbie monuMmepsl. llepBudHas, BTOpHYHAss W TPETHYHAS CTPYKTypa OEIKOB.

XUMHUYECKUE CBOICTBA OEIIKOB: THAPOIIN3, IeHATypallysl, KAYeCTBEHHbIE peaKlIui Ha OEIKU

IIpakTHYecKue 3aHATUSA

[Tpaktnyeckoe 3anstre NelQ. «CBoiicTBa a30TOCOAEpKALIUX OPIraHUYECKUX COETUHEHUI».

dusnyeckne ¥ XMMHUYECKUE CBOHWCTBA aMUHOB (peakiu ¢ KUCJIOTaMU H 2

TOpEeHUs) U aMHHOKHCIIOT (Ha prMepe riunuHa). HabaroqeHue u onucanme

JIEMOHCTPAIIMOHHBIX OIBITOB: ICHATYpaIus OCIKOB TP HArPEBaHWH, IBETHBIC PEaKITuy OCIIKOB
Paznen 7. BoicokoMoJieKy IsIpHbIE COeIHHEHHS 2
Tema 7.1. Conep:xkanue y4eOHOro MaTepuaJia 2 OK 01
[TnacTtmacchl. IIpakTnyeckue 3aHATHS 2 OK 02
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Kayuyku. Bonokna

[Ipaktuyeckoe 3ansthe Nell. «CuHTe3, aHanu3 M Kiaccu(UKalnus BBICOKOMOJICKYIISPHBIX
COEIMHEHUN

OCHOBHbIE TIOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHMH: MOHOMEp, IIOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEeHb IOJUMEpPHU3ALMH, CPEIHssI MOJIEKYJsipHas Macca. OCHOBHBbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — [TOJIMMEPU3ALUs U ITOJIMKOHICHCALIMSL.
O3HakomiieHHE ¢ 0Opa3laMy MPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KayuyyKOB:
IJIaCTMACChI (TIOJIMATUIIEH, MOJIMIIPOIINIIEH, TOJIUBUHUIIXJIOPU, ITOJIUCTUPOI); HATYPaJbHbIA U
CHUHTETHYECKHE Kaydyyku (OyTaJMeHOBBIM, XJIODONPEHOBBIH U HW3OMNPEHOBBIN); BOJIOKHA
(HaTtypanbHble (XJIONOK, IIEPCThb, IIEIK), MCKYCCTBEHHbIE (All€TaTHOE BOJIOKHO, BHCKO03a),
CHUHTETHYECKHUE (KaIlpOH U JIABCaH )

OK 04

KonTtpoibHasn
padora 3

CTpyKTypa U CBOMCTBA OpPraHUYECKHUX BeniecTB (10 paszeinam 3-7)

IpodeccHonaaLHO OPHEHTHPOBAHHOE coepKanue (ColepKaHue IPUKIATHOIO MOXyJIsi)

Pa3znen 8. Xumus B 6bITy u HpOI/I3B0)ICTBeHHOﬁ ACATECJIbHOCTH YC/I0BCKA

Tema 8.1.

XuUMHUYecKHue
TEXHOJIOTUH

B MOBCEIHEBHOU
U TpodecCHoHAIBHON
JIeSITeIIbHOCTH YeJI0BeKa

Conep:xanue yueOHOro marepuaJia

[IpaBuia HKONOTMYECKU 11€7€cO00pa3HOro MOBEAEHUSI B OBITY U TPYIAOBOU IESITEILHOCTH B
LENSAX COXpPaHEHUs CBOETO 3J0POBbsI M OKPYXAIOWIeW TMPUPOJHOM Cpelbl, OMacHOCTh
BO3JICUCTBUSl HA JKUBBIE OpPraHMW3Mbl OPraHMYECKUX BEMIECTB OTJEIbHBIX KJIacCOB
(YyrneBomoposibl, CIHUPTHI, (PEHOJBI, XJIOPOPTraHUYECKUE MPOU3BOIHBIC, ANBACTUIBI H [Ip.),
MOKa3aTeNb NPeeIbHO TONYCTUMON KOHIIEHTPALMH U €T0 UCTIOJIb30BAHUE.

Ponp xumum B oOecrieyeHUH HKOJIOTHYECKOM, DHEPreTHUYECKON M MHINEBOM O€30MacHOCTH,
pa3BUTUM MEAMIIMHBI, CO3JaHHUM HOBBIX MaTepuayioB (B 3aBUCUMOCTH OT BHJA
po¢eCCUOHAIBHON IESITEIbHOCTH ), HOBBIX HCTOYHUKOB YHEPTUH (2JTbTEPHATUBHBIE HCTOYHUKHU
sHeprum). [loHsTHE O HAy4YHBIX METOJAX TO3HAHUSA BEUIECTB U XHMUYECKUX PEaKIUil.
[IpencraBnenuss 06 OOMKX HAYYHBIX MPUHIIUIIAX MPOMBIILICHHOTO MOJIYYCHHUS Ba)KHEHIITHX
BelIeCcTB (Ha MpUMeEpax MPOU3BOJICTBA AMMHUAKA, CEPHON KUCIIOTHI, METAHOIIA).

OK 01
OK 02
OK 04
OK 07
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XuMHUsT U 370pPOBbE YENOBEKa: MpaBHia OE30MACHOTO HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpernapaToB, OBITOBOM XMMHH B IIOBCEAHEBHON YKH3HU

IIpakTuyeckue 3aHATHS

[Ipaktuueckoe 3ansarue Nel2. «lIpumeHeHHE XMMHUYECKUX BEIIECTB M TEXHOJOTHHA C y4ETOM
Oymymiei mpoecCHOHATBHON ACSITETEHOCTI.

Pemenne keiic-3aay Mo TeMaM: MHILIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTaHUS,
BOKHEWIIIME CTPOUTEIbHBIE U KOHCTPYKLIIMOHHBIE MaTepuaibl, CEJIbCKOXO3SMCTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepamMHKa, MaTepHalibl ISl 3JIEKTPOHUKH, HaHOMAaTepHalIbl,
TEKCTWJIbHBIC BOJIOKHA, MCTOYHUKH SHEPrHUH, OPraHMYEeCKHUE M MHHEpaJbHbIC YIOOpEHUs,
JIEKapCTBEHHbIE U KOCMETUYECKHUE TMperapaThl, ObITOBAS XUMUS, MaTepUajbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

3amuta: [lpencraBieHune pe3ynbTaTOB pelIeHHUS Keic-3a7ad B (GopMe MHMHH-JOKIana
(momyckaercs UCTOJIb30BaHKe rpadUueCKUX U MPE3EHTAMOHHBIX MaTEPUAJIOB)

IMpomexyTouHas aTTeCTAUMA MO JUCHUIIHHE (MU DHEepeHIIMPOBAHHBIN 3a4€T)

Bcero

72
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3. YCJOBUSA PEAIM3ALUN JUCHUTIJIMHBI
3.1. MatepuajbHO-TEXHH4YECKOE 00ecrieueHne

Peanuzarus nporpammel yaeonoi qucrurinabel OY J[.07 Xumust npeanonaraetT Haauaue y4eOHOro
kabuneta OO011€00pa30BaTEIIbHBIX AUCIUILINAH.

O6opynoBanue y4eOHOro KabOuHeTa U pabovrnx MecT KaOWHeTa:

- IOCA/IOYHBIE MECTA 0 YUCITY CTYACHTOB,

- pabodee MecTo MpenogaBaTes,

- paboyast 1ocKa,

nepuoanueckas cucrema J. 1. Menneneena;

KOMIUIEKT Y4eOHO-HAMISIHBIX TTOcOOmii: «Mozenu aTOMOB AJIsi COCTABIICHUSI MOJIEIICH MOJICKYI CO
CTEPKHIMU;

Ta0JIULBI U I1JIAKAThI;

KOJUIEKIHs 00pa3iioB HeTH U HeYTEnPOyKTOB, KoyieKuus «KaMeHHbIH yroib U MpOoayKIus
KOKCOXMMHYECKOTO TPOU3BOACTBAY; Koyuiekius «Ilinactmacce»; «MUHEpaIbl U TOPHBIE TTOPOJIBIY;
«UyryH u cranby; «MeTamisl U ciiaBby; «HedTs u npoaykTsl nepepaboTkny; « TormmuBoy;
«BonokHa;

TexHnuueckue cpeacTBa 00y4eHUS:

- MYJBTUMEIUNHBIN IPOEKTOP,

- komnsroTep ASUS,

- DKpaH,

- uHTepakTuBHas aocka SMART,

-1adopaTopHas mocya,

-XUMUYECKUE PEaKTUBBI.

3.2. UndopmanuonHoe odecrneyenne o0yueHust
1.0cnoeHnvle ucmoynuxku (neuamuvle/I1IEKMPOHHbBIE UZ0AHUA):

1. Pymutuc T'.E. 1. Xumwus: 6a30Bbiii ypoBeHb [Tekct]| : ydeOHHMK s 00pa3oBaTeNbHBIX
OpraHmzaluii, peaau3yrommx oopasosarenbHbie nporpamMmmsl CI10 / T.E. Pymsurtuc, @.I'. ®enpaman.
- 3e-m31.,cTep. - ; Mocksa : [Ipocsemmenne, 2026. - 336 c. : win. - ISBN 978-5-09-127878-1
Jlononnumenvnvle ucmounuku (neyamuule/I1eKmpoHHvle U30AHUSL)

2.I'abpuaisin O.C., OctpoymoB W.I'. EcrectBo3Hanne. Xumus: yue0. Uit CTYA. YIpExKACHUN
cpen.npod. oopazoBanus/ O.C. I'abpudnsH, N.I.Octpoymos — M.: U3garensckuii IEHTP
«Axkamemus» 2018.-240c. ISBN 978-5-4468-6501-7

Dnexmponnsvie pecypcol:

3. 'abpuensn, I'.I'. JIsicoBa. — 5-¢ uzn., crep.— Mocksa. : M3naTenbckuii EHTp «AKaaeMus»,
2026. — 336¢. — ISBN 978-5-0054-3297-1(DDVII)

4. becnnatHas anekTpoHHas OuOnmnortexa oHnaiiH "EnuHoe OKHO J0CTyma K 00pa3oBaTelbHBIM
pecypcam. [ DaekTpoHHBIH pecypc] — Peskum mocrtyma: http://window.edu.ru/

cBoboaubIN — (3.04.2026).

5. @enepanbHbIi IEHTP HHPOPMAITMOHHO - oOpa3zoBarenbHbIX pecypcoB (PIIMOP) [DnexTpoHHBIM
pecypc] — Pesxum nocryna http://fcior.edu.ru/

cBoboaubIi — (3.04.2026).

6.9bC "Opaiit Pexxum nocryna: https://biblio-online.ru/

cBoboanbIi — (3.04.2026)

6.'abpuenssu O.C. Xumusa. TexHomormueckuii mpoduns : ydeOHUK Al 00pa3oBaTEIbHBIX
OpraHu3aIyii, pean3yroImx 00pa3oBaTelbHBIE MPOTpaMMbI cpefl. mpod. obpazosanus : O.C.
I'a6puensu, U.I. OctpoymoB. — 5-e uzn., crep.— Mocksa. : M3naTenbckuil HeHTp «AKageMus»,
2024. — 304c. — ISBN 978-5-0054-3298-8 (DD VII)

7.T'abpuensn O.C. Xumus. TexHomorumueckuil mnpodwib : ydyeOHUK i1 0Opa3oBaTENbHBIX
OpraHu3aIyii, pean3yromx 00pa3oBaTelbHbIE MPOrpaMMbl cped. npod. obpazoBanus : O.C.
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INa6puensu, U.I'. OctpoymoB. — 5-¢ u31., crep.— Mocksa. : 3gaTenbckuii EHTP «AKaIeMUs»,
2024. — 304c. — ISBN 978-5-0054-3298-8 (DD VII)

8.I'abpuensn O.C. Xumus. Ilpaktukym : ydeb. mocobue s oOpa3oBaTeIbHBIX OpTaHHU3AIUH,
peau3yIonmx o0pa3oBareIbHbIC MPOrpaMMbl cpell. mpod. obpazosanus : [O.C. T'abpuensn, N.I'.
Octpoymos, C.A. Cnaakos, H.M. [{lopodeesa] ; pen. O.C. I'abpuensia. — 4-e u3z., crep.— Mockaa.
: U3natensckuii neHTp «Akagemus», 2026. — 304c. — ISBN 978-5-0054-3167-7(2DylI)
9.I'abpuensu O.C. Xumus. TecTsl, 3a7a4i U yIpaKHEHHS : y4e0. mocoOue st o0pa3oBaTeIbHBIX
OpraHMu3aIyi, pealn3yonmx 00pa3oBaTellbHBIC MPOrpaMMEbI cpe. pod. odpazosanus : O.C.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMSA JMCHUIIJIMHBI

Pe3syabTaTsl Ioka3aTesin 0CBOEHHOCTH
. MeToabl OIIEHKH
00yueHuUs KOMIeTEeH Uit
OK 01. Bri6bupars Tema 1.1-1.7 [IpencraBnenue pe3ynbTaToB
CI1I0COOBI pelIeHus MPAaKTUYECKHUX U JTa0OPaTOPHBIX paboT
Bagau
mpodeccCuoHaTbHON Tema 2.1, 2.2 [IpencraBnenue pe3ynbTaToB
nesTeIbHOCTH MPAKTUYECKHUX U Ja00PaTOPHBIX paboT
[IPUMEHUTEIIBHO K Tema 3.1 IIpencraBnenue pe3ysbTaToB
pa3TUYHBIM KOHTEKCTaM MPAKTUYECKHUX U Ja00paTOPHBIX paboT
O1eHKa CaMOCTOSITEIIBHO BHIMTIOTHEHHBIX
3aJaHun
3amura penieHus Keic- 3a1a4 (¢ yueTom
Oyayieit npodeccroHaIbHOMI
JIESITEIIbHOCTH )
Tema 4.1 [IpencraBnenuie pe3ynbTaToB
MPAKTUYECKHUX B Ja00PAaTOPHBIX paboT
Tema 5.1-5.4 [IpencraBnenue pe3ysibTaToB
MPAKTUYECKHUX U Ja00PaTOPHBIX
pabor
OreHKa CaMOCTOSITENIBHO BBIMTOTHEHHBIX
3aIaHUI
Tema 6.1 [IpencraBnenuie pe3ynbTaToB
MIPAKTUYECKHUX B Ja00OPAaTOPHBIX paboT
Tema 7.1 [IpencraBnenuie pe3ynbTaToB
MIPAKTUYECKHUX M Ja00PAaTOPHBIX paboT
Tema 8.1 [IpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX B Ja00OPAaTOPHBIX paboT
OK 02. Ucmons30BaTh Tema 1.2, 1.4, Pemenune pacu€THbIX 3a1a4
COBPEMEHHBIE 16,17 Ha6nronenue 3a xoaom
CpeZCTBa MOUCKA, BBITIOJTHEHUS PAKTUKO-
aHaiu3a u OpPUEHTUPOBAHHBIX 3aJIaHUHT
UHTEpIPETALI Tema 2.1, 2.2 TectupoBanue
uHpopMaLuy, U YcTHBIM onpoc
MH(pOpPMaLMOHHbIE Tema 4.1, 4.2 Pemenne pacu€THbIX 3a1a4
TEXHOJIOTUH IS Habnronenue 3a xomom
BBITIOJTHEHHMSI 337124 BBITIOJTHEHUS PAKTUKO-
npodeCCHOHAIBHON OPUEHTUPOBAHHBIX 33JIAHUI
JEATEbHOCTU Tema 5.2-5.4 Pemenue pacu€THbIx 3a1a4
Habmroienue 3a X00M BBITIOJTHEHHS
MIPAKTUKO- OPUEHTHPOBAHHBIX
3aJaHuN
TectupoBanue
YceTHBIH ompoc
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Tema 6.1

Pemenue pacu€THbIx 3a1a4
HaOmronenue 3a X010M BBIIIOJIHEHHS
MPAKTUKO- OPUEHTUPOBAHHBIX
3aJlaHui

TectupoBanue

VYerHbli onpoc

Tema 7.1

Pemenne pacy€THbIX 3a1a4
HaGnroneHue 3a X010M BBIIIOJIHEHUS
IIPAKTUKO- OPUEHTUPOBAHHBIX 33 JaHUN

Tema 8.1

Pemenre pacuéTHBIX 3a1a4
Habnronenue 3a X010M BBITOIHEHHUS
MIPAKTUKO- OPUEHTHPOBAHHBIX
3aJaHui

OK 04.

OddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTath B
KOJUICKTHBE U KOMaH/Ie

Tema 1.7

3ammTa penieHus Keic- 3a1a4 (C yaeToM
Oynymei npodeccuoHaIbHON
JIESITEIIBHOCTH )

IIpoBeaeHnE XUMHUYECKOTO
HKCIEPUMEHTA

IIpoBenenne KOHTPOJIBHBIX

paboT 1o pazaenam IUCIUILIAHBI

Tema 2.1, 2.2

3amura peneHus Keic- 3a1ad (¢ yuetom
Oynyiei npodeccuoHanbHON
JIESITEIIBHOCTH )

IIpoBeaeHnE XUMUYECKOTO
HKCIIEPUMEHTA

IIpoBenenne KOHTPOJIBHBIX

paloT 1o pazzenam JUCUUILIMHBI

Tema 4.1, 4.2

3amuTa pemieHus Keiic- 3aaad (¢
ydeToMm Oymyiiei
npoecCHOHATEHOM IeATETHHOCTH)
[TpoBeneHue XUMUYECKOTO
DKCTIEPUMEHTA

Tema 5.2-5.4

3amuTa peneHus Keic- 3a1ad (C yueTom
Oynyiei npodeccuoHanbHON
JeSITeTIbHOCTH)

[IpoBeneHne XUMHUYECKOTO
IKCIIEPUMEHTA

TectupoBanue

YcTHBIN ompoc

Tema 6.1

IIpoBeaeHNE XUMUYECKOTO
JKCIIEPUMEHTA

Tema 7.1

[IpoBeaeHnE XUMUYECKOTO
JKCIIEPUMEHTA

Tema 8.1

Pemenue pacu€THbIx 3a1a4
Habmonenue 3a xoaom

BBITIOJTHEHUS PAKTUKO-
OpUEHTUPOBAHHBIX 3a/IaHUH

OreHKa CaMOCTOSITEIIBHO BBIMTOTHEHHBIX
3aJlaHu i

3amuTa penieHus Keiic- 3a1ad (¢ yuetom
Oyay1ieit npodeccuoHaIbHOM
JIeSITETIbHOCTH)
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OK 07.
ConeiicTBOBaThH
COXPAaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSITH 3HAHUS
00 M3MeHeHU!
KJIMMAaTa, MPUHITUIIBI
OCpPEIKITUBOTO
MIPOU3BO/ICTBA,

3¢ exTUBHO
JIECTBOBAThH B
Ype3BbIYANHBIX
CUTYaIUIX

Tema 1.7

Pemenue pacuérabix 3a1a4 Habmonenue
3a XOJ0OM BBIIIOJIHECHUS TIPAKTUKO-
OPUEHTUPOBAHHBIX 3aJaHUU

Tema 5.1

Perrenue pacuéTHbIX 3a1a4
HaOnronenue 3a X010M BBITIOJIHEHUS
[PAaKTUKO- OPUEHTHPOBAHHBIX 3a1aHUI

Tema 8.1

3amura penieHus Keic- 3a1a4 (¢ yuetom
Oynymei nmpodeccuoHanbHON
JIeSITEIIbHOCTH )

Brinosninenue 3aanuii poMexyTOYHON
aTTecTaluuu
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