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MMACIIOPT PABOYEW ITPOI'PAMMBI YYEBHOM JIUCIIUTLIINHBI

1. OBIIASI XAPAKTEPUCTUKA PABOUYEM ITPOI'PAMMBI JUCIUITIINHBI

1.1. ObaacTb NpUMeHeHHUs1 POrPaMMbIl

PaGouass mporpamMma y4uyeOHOW IUCHUILUIMHBI «XUMHUS» SIBISETCA YacThbl0 OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHON MporpaMMbl B cooTBeTCTBUU ¢ PI'OC mo crenuaibHOCTH
40.02.02 «IIpaBooxpaHUTENIbHAS AEATEIBHOCTD.
1.2. MecTo AMCUMIUIMHBI B CTPYKType OCHOBHOW mpodeccHuoHaILHOH 00pa3oBaTebHOI
NPOrpaMmblI

YyeOHast qucnuIuiiHa «XUMHS» H3ydaeTcss Ha 0a30BOM YpPOBHE B 00IIe00pa3oBaTeIbLHOM
nukie ydeoHoro miaaHa OIIOIT CITO na 6a3e ocHOBHOTO 0O0IIEro OOpa3oBaHUS C MOJIYYCHHEM
CpeIHero o0nero 0opa3oBaHusI.

[TpuknagHOit MOAY/IH BKIIOYAET OAMH pa3fen. Paznen 7 «Xumust B ObITY U IPOU3BOJICTBEHHOM
JESTEIbHOCTH YEJIOBEKa» M pealin3yeTcss Ha Marepualie KeWCOB, CBSI3aHHBIX C SKOJIOIMYECKOH
0€30MacHOCTbI0O M OLIGHKOW  TOCIEeACTBUNM  OBITOBOM ¥ MPOU3BOJACTBEHHOW  Oymyieit
PO eCCHOHAIBHON IEATETHHOCTH 00yUYatOIIUXCS.

1.3. Iles1u ¥ IUIAHUPYeMbIe pPe3yJbTaThl 0CBOCHHUS JUCHUTLIHHBI

1.3.1. leap u 3axa9u JUCHUAIINHBI.

@opMUpPOBaHUE Yy CTYJIEHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBIAIOLIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHMpa KaK OCHOBBI NPUHATHUS PEUIEHUH B >KU3HEHHBIX U INPOU3BOICTBEHHBIX
CUTYalUsX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM Cpeie.

3agauM AUCHMIIMHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEH NPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
SBJICHUH B OKpyXarollled cpene, LEIOCTHON HayyHOW KapTUHBl MHpa, B3aUMOCBI3U W
B3alIMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYNbI HEOPraHWYECKMX M OpPraHMYECKHX BEIECTB,
YPaBHEHUS XUMUYECKUX PEAKLIUN, 00BACHATh UX CMBICI, UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKUX
DKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM NPOBEIACHHS MMPOCTEHIINX XHUMUYECKUX OSKCHEPHUMEHTAIbHbBIX
UCCIIEIOBAaHUN C COOJIOZCHNEM MpaBUi 0€30IacHOTO OOpalleHUs ¢ BelIeCTBaMHU U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHMs HCIOJIb30BaTh HWH(POPMAIMIO XMMUYECKOTO XapakTepa W3 Pa3IUYHbIX
HCTOYHUKOB;

5) chopMupoBaTh yMEHUS MPOTHO3UPOBATH MOCIEACTBUS CBOEH JIEATENBHOCTH U XUMUYECKUX
MPUPOJIHBIX, OBITOBBIX U TPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUH XUMUYECKOM HAyKU U TEXHOJIOTUH JUIs
pa3BUTHS COLIMATBHON U POU3BOJICTBEHHOH cdep.

1.3.2. InanupyeMble Ppe3yJbTaTbl OCBOEHHS 001I€00PA30BATEILHON TUCHUIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO.
Oco0oe 3Hauenue aucuurinHa umeeT npu popmupoanuu OK u [1K.



1.3.2. Ilnanupyemble pe3ybTaThl 0CBOCHHUS AUCHUILIHHBI B COOTBETCTBHH

Kon u I[lnanupyemMble pe3yabTaTbl OCBOCHHS AUCHUNIIHHBI

HaAauMEHOBaHHEC

?ﬁ:ﬁggﬁ:;ﬁ O6mue! JuCuMILIHHAPHbIE?
OK 01. B yacTu TPya0BOro BOCIMTAHMS: - BIAJETh CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
Bri6upats - TOTOBHOCTh K TpPYyJy, OCO3HaHHE IEHHOCTH MAacCTEpCTBA, | OCHOBOMOJAralOMEe MOHATUS (XMMHYECKUN 3IIEMEHT, aTOM, 3JIEKTPOHHAas
CHOCOObI TPYIOIIO0HE; 00oJs10uka aroma, s-, p-, d-3JIEKTPOHHBIC OPOUTATM ATOMOB, HOH, MOJICKYIIA,
pelieHus 3ajilad | - TOTOBHOCTh K aKTHMBHOM AESTEIBHOCTU TEXHOJIOTHYECKON U | BAJIGHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKHCIICHHS, XUMUYECKas
npodeccuoHans | COIMANbHON HAMpPaBIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, | CBSA3b, MOJIb, MOJISIPHAs Macca, MOJSIPHBIM OOBEM, YIJIepOAHBIN CKeJeT,
HOM IUIAHUPOBaTh M CAMOCTOATEIBHO  BBINONHATH  Takylo | QyHKUMOHANbHAS TPYIIa, paauKal, U30MEpUs, U30MEPhI, TOMOJIOTHUYECKHI
NEeSATeTbHOCTH eI TeTbHOCTD; psiZl, TOMOJIOTH, YIJI€BOJAOPO/IbI, KUCIOPOI- M a30TCOJIEPKAIINE COSTUHEHNUS,
MPUMEHHUTETILHO | - HHTEpec K pa3nuyHbiM  chepam mnpodeccuoHaNIbHON | OMONOTHYECKH aKTUBHBIE BellecTBa (YrJIeBOJBI, KUPHI, OENKH), MOHOMED,
K pa3JIMYHbIM NEeSITeTbHOCTH, MOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIPHBIE  COCAMHEHUS,
KOHTEKCTaM Ognajenue YHHBepPCAJbHBIMU Y4eOHBIMHU | KPUCTAJUITMYECKAs pelIeTKa, THUIbl XMMHYECKUX peaklHuil (OKUCIUTEIHHO-

MO3HABATEJbHBLIMH JAeHCTBUSIMM:

a) 0a30Bble JOTHYeCKHE JelCTBHS.

- CaMOCTOSITENBHO (OPMYJIMPOBATh W  aKTyaJU3UPOBATH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JJIs
CpaBHEHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;

- OMpEeNENATh e JAESITeIbHOCTH, 3a/aBaTh IapaMeTpbl H
KPUTEPUU UX TOCTHUKEHUS;

- BBIABISATH  3aKOHOMEPHOCTH U
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCHUTb KOPPEKTHUBHI B
COOTBETCTBUE  PE3YyJIbTATOB
MOCJIE/ICTBUU NCATCIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJIEHUE [TPU PEIICHUH KU3HEHHBIX
npobem

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBHS:

IMPOTHUBOPECUMA B

JACATCIIBHOCTh, OILCHHUBATH
OCIIAM, OLICHUBATh pUCKH

BOCCTAHOBUTEINIbHBIC, SK30-M IHIOTEPMHUYECKHE, PEaKIM MOHHOTO OOMEHa),
pacTBOp, 3JIEKTPOJIUTHI, HEITEKTPOIMUTHI, IEKTPOIUTHYECKAs AUCCOLMALNS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON PEaKIMK, XUMUYECKOE
paBHOBeCHE), TEOPUHM M 3aKOHBI (TEOpUS XHUMHUYECKOTO CTPOCHHS
opranuueckux BemecTB A.M. bByrtiepoBa, Teopusi 3IEKTPOIUTUUYECKON
quccounuanuy, nepuoanueckuil 3akon .M. MenneneeBa, 3aKk0H COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHHU, (HAKTOIOTHUECKHE
CBE/IEHUS O CBOMCTBAX, COCTaBe, MOJTYYEHUU U OE€30MacCHOM HCIOJIb30BAHUU
BAOXHEHIIMX HEOPraHMYeCKMX M OpraHMYeCcKHX BEIIECTB B OBITY U
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKa;

- YMETh BBIABJIATH XapaKTepHblE MPU3HAKU U B3aMMOCBSA3b H3YyYEHHBIX
MOHSTHUH, IPUMEHATH COOTBETCTBYIOINE MTOHATHUS IIPU ONMCAHUU CTPOEHUS U
CBOICTB HEOPraHMYECKUX M OPraHMYECKHUX BEUIECTB U HUX NPEBpAIICHUN;

BBISBJISATH B3aMMOCBA3b XUMHUYCCKUX 3HAHUH C IIOHATUAMUA u
MNpEACTABICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX MMPECIAMETOB;
- YMCThH HCIIOJIb30BaTh HaMMCHOBaHUA XUMHUYCCKUX COC,Z[I/IHeHI/II\/'I

! Yka3pIBaIOTCS TMYHOCTHBIE M MeTanpeaMeTHbIe pe3ynpTarhl n3 ®IOC COO (B nocneaneii penakiuu ot 12.08.2022) B orrnaronsHoit Gopme, Gopmupyemsie 0611e06pa3oBaTeIbHOM

JMCLMITINHOMN

2 ucumrunHapHbie (MPeIMETHbIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBUM C METOIMKOMN TIPENOIABAHMS JUCIUILTHHBI




- BJIQJICTh HABBIKaMH y4eOHO-UCCIIeIOBATEIILCKON U TPOSKTHOMN
JeSTeIbHOCTH, HABBIKAMU Pa3pelIeHHs MpooieMm;

- BBISBIIATH MPUYUHHO-CJICACTBCHHBIC CBSI3U u
aKTyaJlU3UpOBATh 3aJlady, BBIABUTATH THIIOTE3Y €€ PEIICHHUS,
HAaXOMUTh  apPryMEHTBI  JUIA  JIOKA3aTelbCTBA  CBOUX
YTBEPXKICHUIA, 33]JaBaTh MapaMEeTPhl U KPUTEPHUH PEIICHUS;

- QHAIM3UPOBATH IIOJIYYCHHBIC B XOJ€ PCHICHHS 3aJa4d
pe3yNbTaThl, KPUTHYECKH OIEHUBATh WX JIOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MECHEHUE B HOBBIX YCJIOBHSIX;

- yMeTh TEPEHOCHTHh 3HAHUS B IIO3HABATCIILHYIO U
MIPAKTHYECKYIO 00JIaCTH JKU3HEICATEIIBHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX IPEAMETHBIX
obacrei;

- BBIABATaThb HOBBIC UJEH,
MTOJIXOJIbI U PEILICHUS;

- CIOCOOHOCTh MX MCIIO/Ib30BaHUs B IIO3HABATEILHON U
COLIMAJILHOM MTPAKTUKE

npeajaratb OPUIMHAJIBHBIC

MEXKIIYHApOAHOTO COI03a TEOPETUYECKOW W TMPUKIAAHOM XUMHU H
TPUBHUAJIbHBIC Ha3BaHUS BAKHEUIIUX BEIIECTB (ITHJICH, alleTUJICH, INIUIICPUH,
denon, hopmanbaeru, yKCycHasi KUCIOTa, [NIULKH, YTapHbIN ra3, yriIeKUCIIbId
ra3, aMMHak, raiieHasi i3BeCTb, HeraiieHas U3BeCTh, IUThEBAs COJa U IPYTUX),
COCTaBIATH (POPMYJIBI HEOPTaHUYECKUX U OPTraHHMYECKUX BEIIECTB, YPaBHEHUS
XUMHYECKUX PEaKIUi, OOBACHATh MX CMBICI; TOJITBEPKIATh XapaKTepPHBIC
XUMHUYECKHE CBOMICTBA BEIIECTB COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMHU U
3aNMCAMU YPABHEHUN XUMUYECKUX PEAKLINA;

- YMEThb YCTaHaBIIUBaThb MPUHAJICKHOCTh H3YYEHHBIX HEOPraHUYECKUX H
OpraHMYECKHUX BELIECTB K OINPEAEICHHBIM KJlaccaM U IpyliaM COEIUHEHU,
XapaKTEepPU30BaTh HX COCTAB M BAXKHEHIIME CBOMCTBA; ONpPENEISATh BUAbI
XUMHUYECKUX CBsI3eH (KOBaJieHTHAs, MOHHAs, METaJUIMYecKasi, BOJIOPOHAs),
THUIIBI KPUCTAIIMYECKUX PELIETOK BEIIECTB; KIACCU(PHUIMPOBATH XUMUUYECKHE
peakiuu;

- chopmupoBaTh  MpEACTABICHUS: O XHUMHUYECKOW  COCTaBISIOIIEH
€CTECTBEHHOHAYYHOM KapTUHBI MUpA, POJIM XUMHUHU B TO3HAHUU SIBJICHUMN
OpUpoAbl, B (OPMHUPOBAHMM MBIIUICHUS W KYJIBTYPHl JIMYHOCTH, €€
(YHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOAMMON JJIsi PEIICHUsI MPAKTHIECKUX
3aa4 M JKOJOTUYECKHM OOOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3J0POBBIO U
MIPUPOAHOM Cpenie;

- yMeThb MPOBOJUTH pacueThl MO XUMHUYECKHUM (OpMylnaM H ypaBHEHUSIM
XUMUYECKUX  PEaKIUil C  UCMOJIb30BaHWEM  (PU3NYECKHX  BEJIMYMH,
XapaKTepU3YIOIINUX BEIIeCTBA ¢ KOJHMYECTBEHHOH CTOPOHBI: MaccChl, 0ObeMa
(HOpMalibHBIE  YCJIOBMSI) Ta30B, KOJMYECTBA BEILECTBA; HCIOJIb30BATh
CHUCTEMHbIE XMMHYECKUE 3HAHUA JUIsl MPUHATHUS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

OK 02.
Hcnons3oBath
COBPEMEHHBIE
cpeacTBa
MIOUCKa, aHaJIM3a
"
MHTEpHpeTaluu
nH(popMaluu U
MH(POPMAIMOHH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUSA:

- c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKW M OOIIECTBEHHOM
MIPaKTHKH, OCHOBaHHOTO Ha Jaore KYJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpILUEHCTBOBAHUE A3BIKOBOM M UUTATEIBCKON KYJIBTYpPBI
KaK CpeJCTBa B3aUMOJIECUCTBUS MEXAY JIIOJAbMU U MO3HAHUS
MUDA;

- YMETh IJIAHUPOBATh U BBIMOJIHATH XUMUYECKHH IKCTIEPUMEHT (IIpEeBpaILieHHUs
OpraHNYECKHUX BEUIECTB IIPH HarpeBaHUU, MOJyUYEHHE ITUIIEHA U U3YUEHUE €TO
CBOMCTB, KA4€CTBEHHBIC pPEAKUMM Ha aJIbJCTHUIbI, KpaxMmall, YKCYCHYIO
KHCIIOTY; JeHaTypauus OeJIKOB MpH HarpeBaHUH, IBETHBIE PEAKIUH OENKOB;
MIPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHa, OMPEAETATh CPey BOJHBIX PaCTBOPOB,
KauyeCTBEHHbIE PEaKIMu Ha cylb(at-, KapOOHAT- U XJIOPHI-aHUOHBI, HAa KATUOH
aMMOHHS; pellaTh 3KCIEPUMEHTAlbHbIE 3aJauu Nno TemaMm "Mertamsl" u
"HemeTannpl") B COOTBETCTBUU C IMpaBWJIAMHU TEXHUKH O€30MacHOCTH IMPHU
oOpalleHny ¢ BellecTBaMH U Jab0opaTOpPHBIM 000pYI0BAHUEM; MIPEJICTABIIATH
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bl€ TEXHOJIOTUU
TUISL
BBITIOJTHEHU S
3aga4
npogecCuoHalb
HOU
NesITeNIbHOCTH

- OCO3HAHHE LIEHHOCTH HAy4YHOH IESTEIbHOCTH, TOTOBHOCTb
OCYILIECTBIIATh IIPOEKTHYIO u UCCIIEI0BATEILCKYIO
JesTeNbHOCTh HHAUBUYAJIIBHO U B TPYIIIIE;
Osiagenne YHHBepCAJIbHBIMHU
MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padorta ¢ nHgopManmeii:

- BJIJIETh HaBbIKAMU MOJIy4€HUS MH()OPMALIUU U3 UCTOUYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITENILHO OCYILECTBIISTH IOUCK, aHAIIU3,
CHCTEMaTHU3alUI0 U UHTEPIIPETALUI0 HHPOPMALIUU Pa3IMUHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

- co3JaBaTh TEKCThl B pa3iMyHbIX (opmarax C Y4EeTOM
Ha3HAYeHUs MHPOpMALMM M LEJIEBOW ayIuTOpUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3yaIU3aLUH;

- OIIEHUBATh JOCTOBEPHOCTb, JISTHTUMHOCTh HH(OpMAIIHH, €€
COOTBETCTBHE ITPABOBBIM U MOPAJIBbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BATh cpeactBa  MHGOPMAIMOHHBIX u
KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B PELICHUH KOTHUTHUBHBIX,
KOMMYHHMKaTHUBHBIX M OPraHM3alMOHHBIX  3aJady  C
CO0JIIOICHUEM TpeOoBaHUI SPrOHOMHUKH, TEeXHUKU
0€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHus, MpaBOBbIX U
THUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€301MacHOCTH;

- BJIaJIETh HaBbIKAaMU PACIIO3HABAHUSA U 3alUTHI HHPOpMAIIH,
MH(POPMAIIMOHHOH 0€30MMacHOCTH JIMYHOCTH;

yueOHBIMU

pe3ynbTaThl XUMHYECKOrO OJKCIepHUMeHTa B (GopMe 3alucu ypaBHEHUI
COOTBETCTBYIOIIMX peakuuil W (GopMymupoBaTh BHIBOABI HAa OCHOBE STHX
pe3ynbTaTOB;

- YMETh aHAIM3UPOBATH XUMHUYECKYIO HH(OPMAIIHIO, TTOYy4aeMYIO U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(popManuu, cetb IHTepHET u Apyrue);

- BJIaIETh OCHOBHBIMHM METO/IaMU HAyYHOI'O ITO3HAHUS BEILIECTB U XUMHUYECKHUX
ABJIeHUH (HaOMI0ieHNEe, U3MEPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHHUE);

- YMETh NPOBOJHUTH pacyeThl MO XUMHYECKUM (opMyjaM H YpPaBHEHUSIM
XUMHUYECKUX  peaklMid ¢  HUCHOJb30BaHWEM  (U3MYECKUX  BEJIUYHH,
XapaKTepU3YIOIIUX BEUIECTBA C KOJUYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMalnbHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMHUYECKUE 3HAHWS JJI1 NPUHATUS PELIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYALMSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 04.
S¢dexTuBHO
B3aUMO/ICVICTBOB
aTh U paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOOINPEENICHHUIO;

-OBJIaJICHHE HaBbIKaMU y4e0HO-HCCIIeI0BaTENbCKOMH,
MIPOEKTHOM U COLIMATBHOM NesATETbHOCTH;

OBiasenne  yHUBEPCAJbHBIMH  KOMMYHMKATHBHBIMH
ACHCTBUAMMU:

0) coOBMeCTHAasl 1esITeJIbHOCTh!

- MOHMMAaTh M HUCHOJb30BATh MPEUMYIIECTBA KOMAHIHON H
WHIUBUAYAIBHON paboThI;

- MIPUHUMATD e COBMECTHOM NesITebHOCTH,
OpPTraHU30BBIBaTh W KOOPAMHUPOBATH JCWUCTBUS IO €€
JOCTHKEHHIO: COCTABIIATH IJIaH IEHCTBUMA, pacripelesiaTh pOJH

CaMOCTOATCIIPHOCTH U

- YMETb IUTAHUPOBATh U BBIMOIHITh XUMHUUECKUN IKCIEPUMEHT (TIpEBpALLIEHUS
OpPraHMYECKUX BEILECTB IIPU HArpeBaHUH, IIOJyUYEHUE ITUIICHA U U3YYEHHUE €r0
CBOICTB, KAuye€CTBEHHbIE pEaKIMM Ha albJeTruibl, KpaxMmall, YKCYCHYIO
KUCJIOTY; JIeHaTypalus OelKOB NMpH HarpeBaHUM, LIBETHBIE PEAKIIMU OENIKOB;
MIPOBOAUTH PEaKIMU HOHHOTO OOMEHa, ONPEIENSTh CPeay BOJHBIX PaCTBOPOB,
Ka4yeCTBEHHBIE PEAKIIUU Ha CyIb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH
aMMOHMS; pemaTh SKCIEpUMEHTaJIbHbIE 3adaud Mo TemaM '"Mertauel" u
"Hemeramnbl") B COOTBETCTBHM C IpaBHJIAMH TEXHUKU O€30MACHOCTH IPH
oOpallleHnHu ¢ BellecTBaMH U JIabopaTOPHBIM 00OpYIOBaHUEM; MPEACTABIATh
pe3yabTaThl XMMUYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH ypaBHEHHH
COOTBETCTBYIOIIMX peakuuid u (OpMyJIHpOBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yJIBTaTOB




C Yy4YeTOM MHEHUW YYaCTHHKOB OOCYXJaTh pPe3yJbTaThbl
COBMECTHOI paboThI;

- KOOPJMHHMPOBAaTH U BBINOJHATH pabOTy B YCIOBHAX
peanbHOrO, BUPTYaJIBHOTO u KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYUIECTBJISITh TMO3UTHUBHOE CTPATETUYECKOE IOBEJICHUE B

pa3IMYHBIX ~ CUTyallMaX,  MPOSIBISATb  TBOPYECTBO M
BOOOpaXkeHue, ObITh UHUIIMATUBHBIM

OsBjaaaenue YHUBEPCAJIbHBIMHA peryjasiTHBHbIMH
JeHCTBUSAMM:

) IPUHATHE ce0st M APYIUX JIOAei:

- IPUHUMATh MOTHMBBI M ApPryMEHTBI JAPYTHX JIIOAEH IIpU
aHallu3e pe3yabTaTOB JEATEIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JIPYTUX JIOZCH Ha OMIMOKY;
- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOrO
YeJI0BEKa;

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocoepexe
HUIO,
MIPUMCHSITH
3HaHUS 00
W3MCHCHHUU
KIIUMaTa,
TTPUHITHAITBI
OepexKIMBOTO
MIPOU3BOJICTBA,
3P PEKTUBHO
JIEWCTBOBAThH B
Ype3BBIYANHBIX
CUTYAITUSIX

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMSA

- ¢(hopMHUPOBAaHHOCTH IKOJOTHUECKOW KYIbTYpHI, TOHUMaHUE
BIUSHUSA  COLMAJIBHO-DKOHOMHYECKMX  IIPOLECCOB  Ha
COCTOSIHUE€ TPUPOJHOW M COIMAJIBbHOW CpENbl, OCO3HAHUE
r7100aIbHOTO XapakTepa 3KOJIOrMUECKUX MpooIeM;

- IJJAHUPOBAHUE U OCYLIECTBICHUE JIEUCTBUI B OKPYKAOLIEH
Cpel€ Ha OCHOBE 3HAHUS LEJIEH YCTOMYMBOIO pa3BUTHS
YeJI0BEYECTBA;
aKTUBHOE  HENPUSITHE
OKpY>Karollen cpere;

- YMEHHUE NMPOTHO3UPOBATH HEOIArONMPUATHBIE YKOJIOTMUYECKHE
MOCNIEACTBUS MPEANPUHUMAEMBIX ACUCTBUM, MPEeNIOTBPALIATh
UX;

- pacuiMpeHue
HaIPaBJIEHHOCTH;
- OBJIaJIeHUE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM,
IIPOEKTHOM U COLMAJIBHOM 1€ATENbHOCTH.

JNIEUCTBUM, MPUHOCAIIMX  BpeEl

OIIbITa JACATCIIBHOCTH 9KOJIOTHICCKOU

- chopmupoBaTh  MpEACTABICHUS: O XHUMHUYECKOW  COCTaBISIOIIEH
eCTCCTBeHHOHayT-IHOI\/JI KapTUHBI MHpQA, POJIM XUMHU B IMO3HAHHUU SIBJIEHUU
OpUpoAbl, B (OPMHUPOBAHMM MBIIUIEHUS W KYJIBTYPHl JIMYHOCTH, €€
(GYHKIIMOHAJIBbHOW TPaMOTHOCTH, HEOOXOIMMOM /IJIsl pellIeHus] MPaKTUYECKUX
3aJa4 M DKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MIPUPOAHON Cperie;

- yMeThb COONIOAAaTh MpaBHJIa SKOJOTHYECKH I1€JecOo00pa3HOro MOBEACHUS B
OBITY W TPYIOBOW NEATEILHOCTH B IEJISAX COXPAHEHHUS CBOETO 3/I0POBBS U
OKpY’KaoIIe MPUPOJHON CpeAbl; YYUTHIBATh OMACHOCTh BO3JEHCTBUS Ha
JKMBBIC OPraHuU3Mbl OHNPCACICHHBIX BCHICCTB, IMOHUMAA CMBICI IMOKAa3aTCIId
MpeAeIbHON JOMYCTUMOM KOHLEHTpAuu




MnK3 1.1
Ocy1ecTBIATH

OBJ'Ia,I[eHI/Ie YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I IIO3HaBaTCIbHBIMU

- chopmupoBaTh LETOCTHOM  COBPEMEHHOM

€CTECTBEHHOHAYYHOM KApTHUHE MHUpa, OPUPOJAE KaK E€IMHOW LEJIOCTHOU

IpeaACTaBICHUA 0

JICUCTBUSIMMU:
npo¢eCcCuoHaAIb | _ BIIa/IeTh HABBIKAMH y4eOHO-HCCIEOBATENBCKOM H CHCTEME, B3aMMOCBSA3U YEJIOBEKA, TIPUPOJIBI u o01ecTBa;
HO€ TOJIKOBaHUE N Guen: | - BAA/ICHHE 3HAHUAMH O HamOoJee BaXHBIX OTKPBITHUSX M JOCTHIKCHHSX B
HOpM TIpaBa. TPOCKTHOMN ACATCILHOCTH, HABBIKAMIT pASpEICHI TPODIIEM; 00J1aCTH XMMUH, TIOBJIMSBIITNX HAa Pa3BUTHE TEXHUKU U TEXHOJIOTHI;
- CITOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIIbHOMY TIOMCKY
METOJOB PEIICHUS NPAKTUUECKUX 33]1a4, MPUMEHEHUIO - C(i)OpMI/IpOBaTB YMCHUA NPUMCHATH 3HAHHA 110 XUMHH JIA 00BsICHEHUS
Pa3sIMYHBIX METOO0B IIO3HAHHSL; OKpYKQIOIINX SBJICHHH,
- (bopMI/IPOBaHHe Hay49HOT'O THIIa MBIIIJICHWSI, BIAACHUC - BJIaJCThb IpHUEMaMH HAOJIONEHNH, OIBITOB, HCCIEIOBAHMI M OIEHKH
HAay4YHOU TEPMUHOJIOTUEHN, KIIFOYEBBIMU MOHITUAMH U JIOCTOBEPHOCTH TTOJYYEHHBIX PE3YIHTATOB;
MCTOAaMH, . - BJIAJICTh NMOHATHIHBIM anmnapaToM XMMHH, O3BOJIIOLIIMM MO3HABATh MUD,
- OCYIICCTBIIATE LICICHANIPABICHHBIN TIOUCK 1ICPECHOCA CPCAICTE | yyacTBOBaTh B JUCKYCCHSAX 10 €CTECTBEHHOHAYYHBIM  BOIPOCAM,
U CII0CO0O0B AeiCTBUS B IPOPECCHOHANBHYIO CPENLY. UCIIOJIb30BAaTh PAa3IMYHBIC HCTOYHHUKH WHPOPMAIMH Il  TOATOTOBKU
COOCTBEHHBIX PaboT;
- chopMupoBaTh yMEHHS MOHUMAaThb 3HAYUMOCTb 3HAHUW MO XUMHUU IS
KQK0r0 YeJIOBEKa HE3aBHCUMO OT €T0 PO eCCHOHATBHON ACSITEILHOCTH.
K 1.2 - [IposABAATE YCTONYMBBINA MHTEPEC K UCTOPUU U TOCTUIKEHUSAM | - OBJIAJICHUE YMEHUSMHU M HABBIKAMHU Pa3JIMYHBIX BHUIOB I103HABATEIIbHOMU
HpI/IMeH}ITL B oO0O1actu XHMHH, YyBCTBO TOpPAOCTH 3a poccﬂﬁc[{ne ACATCIBHOCTH JJII U3YUCHUA PA3HBIX CTOPOH OKPYKAOMICTO €CTCCTBECHHOI'O

HOPMBI IIpaBa
JUTSL PEIICHUS
3aj1a4 B
npodeccu-
OHAJIBHOM
JEeATEeIbHOCTH.

CCTCCTBCHHBIC HAYKH,

- TOTOBHOCTh K MPOJOIDKCHHIO OOpa3OBaHMs, TOBBIIICHUIO
KBaJIM(DUKALIMH B n30paHHON npoheccuoHaIbHOM
NeSITeTHHOCTH € MCTIOJIb30BaHUEM 3HAHUH B 00J1aCTH XUMUH;

- OOBEKTHBHO OCO3HaBaTh 3HAYMMOCTb KOMIIETCHIIMH B
00JIaCTH EeCTEeCTBEHHBIX HayK JUIsl YelloBeKa M OOIIecTBa,
YMEHHUE HCIOJIb30BaTh TEXHOJOTMYECKHE JIOCTHKEHUS B
o0nacTu JUIi ~ TIOBBIIIEHUS  COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO pa3BHTHS B BBIOpaHHOM
npodecCuOHAIBHOMN J1eTeTbHOCTH;

- TOTOBHOCTh CaMOCTOSATENBHO J00BIBaTh HOBBIE IS cebs
3HAHUS M0 XMMHUHU C UCHOJB30BAHUEM JUISl 3TOTO JOCTYIHBIX
UCTOYHUKOB HH(OpMaINH;

XUMHHU

MHpa;
- llsz/IMCHCHI/Ie OCHOBHBIX MCETOAOB IIO3HAHUA (Ha6J'II-O)1€HI/I$I, HAay4YHOIr'o
AKCIIEPUMEHTA) U M3Y4YEHHsS] pPAa3IMYHBIX CTOPOH €CTECTBEHHOHAYYHOMU
KapTUHBI MHpPA, C KOTOPBIMH BO3HHUKACT H€O6XOI[I/IMOCTI) CTAaJIKUBATbBCsI B
npodeccuoHanbHOM chepe.




- YMEHHE YIpPaBIATh CBOCH MMO3HABATEIbHOU AESITENBbHOCTHIO,
IIPOBOAUTH CaMOOLIEHKY YpOBHS COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO PA3BUTHSL.

IIK 1.3
Baanets
HaBBEIKAMU
IMOJATOTOBKHU
FOPUINYECKUX
JIOKYMEHTOB, B
TOM YHCJIE C
HCIOJIL30BaHUE
M
uH(}OpMaMOHH
BIX
TE€XHOJOTHH.

OgBnanenue 6a30BbIMU UCCIIEAOBATEILCKUMU JCHCTBUIMHU:

- BJIaJIETh HaBBIKAMH y4e€OHO-MCCIIEIOBATEIHCKON 1
MIPOCKTHOM JIeATEIHbHOCTH, HABBIKAMHU Pa3peIIeHUs MPoOIIeMm;
- CITOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIIbHOMY TTOMCKY
METO/IOB pEIICHUs MTPAKTUUECKHUX 3a/1a4, IPUMEHEHUIO
pa3IMYHBIX METOA0B ITO3HAHUS;

- OBJIaJICHUE BUJIAMU JEATEIbHOCTH MO MOJTYYEHUIO HOBOT'O
3HAHUSA, U €r0 MPUMEHEHHIO B PO eCCHOHATBHON
NEeSATEIbHOCTH;

- (opmupoBaHUE HAYYHOTO THIA MBIILJICHUS, BIaJICHHIE
HAYYHOU TEPMUHOJIOTUEHN, KIIFOUEBBIMU MMOHATUAMH U
METOIaMH;

-OCYILIECTBJIIEHHE IIEJICHANPABIEHHOr0 IOMCKa IepeHoca
CPEICTB U cIIoCO0O0B JIeHCTBUS B TPO(EeCCHOHAIBHYIO Cpeay.

- YMEHUE ONPEeIeNATh LENIU U 33]Ja4H JIeATeIbHOCTH, BBIOUPATh CPECTBA IS
UX JOCTHKEHHUS Ha IIPAKTUKE;

- YMEHHME HCHOJIb30BaTh PA3JIMYHbIC MCTOYHUKH JUISl  [OJY4EHUS
€CTECTBEHHOHAYYHOM WH(OpPMAIUU M OLIEHUBATh €€ JIOCTOBEPHOCTH IS
JIOCTUKEHUS TTOCTABIICHHBIX LIEJICH U 3a/1a4.

ITK® ykasbiBatoTes B coorserctBun ¢ ®T'OCCOO peanusyemoii crieuaabHOCTH




2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBbI

2.1. O0beM QMCHUIIMHBI K BHAbI YUeOHOI padoThl

Bup yueOHoii paboTbl

O0BEM B yacax

MaxkcumasnbHasi yueOHasi Harpy3ka (Bcero) 108
O6Bem 00pa3oBaTeIbHOM MPOrpPaMMBbI TUCIUILTHHBI 72
OcHoBHOE coep:KaHue 12
TeopeTHYecKoe 00yUeHue: 32
JeKIUH 4
B T.4. JICKIUS MPO(HECCHOHATEHO-OPUEHTHPOBAHHOTO 9
COJepKAHUS
B T.4. YPOK (KOMOMHUPOBAHHBIH YPOK) 28
NpPaKTH4YeCKUe 3aHATHUS 32
B T.4. IpO(eCCHOHATBLHO-OPUEHTUPOBAHHOE 4
coJiepKaHue
JlabopaTopHbIe 3aHITHUS 6
B T.4. IPO(heCCHOHAIbEHO-OPUEHTHPOBAHHOE 9
coJiepKaHue
Kontpoabnas padora 6
CamocrosiTeibHas padora o0y4yaromerocs 36
IIpome:kyTouHas arTecTanus 3auér (2 u.)
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2.2. TemaTyecKMid IJIAH U COAEPKAHME JUCHUILITHHBI

HaunmenoBanue Copep:xanue yueOHOro MaTepraJia (OCHOBHOe M IPO(hecCHOHAILHO-OPHEHTHPOBAHHOE), 1a00pATOPHBIE U OB BeM YaCoB ®opMmupyembie
pa3iejioB U TEM NpaKTUY€CKUE 3aHATHS, Ilpl/IKJIaIlHOﬁ MOayJab KOMIIETCHIIUN
1 2 3 4
OcHOBHOE coepKaHue 72
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 10
Tema 1.1. OcHOBHOe coep:kaHue 6
Crpoenue aToMOB
XUMHIYECKIX Teopernueckoe o0yyenune (JeKIUs)
3JIEMEHTOB U _ _
npupona CoBpeMeHHass Mojenb CTpoeHus atoma. CHMBOJMYECKMM $3bIK XUMHUU. XUMUYECKUU 3IIEMEHT. 2 OK 01
XHMI9ECKOii OnexkTpoHHass KoHurypamus aroma. Kiaccuukanuss XMMHUYECKUX 3JIEMEHTOB (S-, P-, d-?JICMCHTI)I).
CBSI3H BanentHble  3J€KTpOHBI. BaneHnTHOCTB. ONeKTpoHHass  NpUpoJa  XUMHYECKOW  CBS3HM.
DNeKTpOOTPULIATEILHOCTh. Buabl XUMHYECKOW CBsi3u (KOBaJieHTHAs, HWOHHAs, METAJUIMYECKas,
BOJIOPOIHAS) M CIIOCOOBI e 00pa30BaHMS.
IIpakTHyeckoe 3ansiTue Nel
Pemienune 3amaHvii Ha WCHOJIB30BAHUE XUMHUYECKOM CHUMBOJMKM M HAa3BAaHUN COCIUHEHUH IO 2
HOMEHKJIaType MEXIYHAPOIHOTO COI03a TEOPETUUECKOU 1 TPUKIIAAHOW XMMUU U TPUBUAIBHBIX Ha3BaHUI
JUTSI COCTaBIICHUSI XUMUYECKUX (POPMYI ABYXaTOMHBIX COSAMHEHUH (OKCHIOB, CYyIb()HI0B, THAPUIOB U
T.I.) U APYTUX HEOPTaHUYECKHUX COCTMHEHUI OTAENbHBIX KJIaCCOB.
IpakTuyeckoe 3ansaTHe No2 2
[IpakTrueckue 3a7aHusl HA YCTAHOBIIEHUE CBSA3U MEXIY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOINYECKUM HU3MEHEHHEM CBOMCTB XMMHUYECKHUX JJIEMEHTOB M HUX COCIMHEHHH B COOTBETCTBHH C
nojoxxeHueM [leprnonnyeckoi CUCTEMBI.
CamocrosiTeqbHas padora: 2

11




OCOOEHHOCTH CTPOCHHS SJICKTPOHHBIX O0OJIOUEK aTOMOB 3JEMEHTOB OOJBIIUX MEPUOOB. 3HAUCHUE
IIepunonnueckoro 3akoHa.
BrImosHUTE YyCTHO 3ajanus mo cebuike https://www.urait.ru/viewer/himiya-513807#page/31

Tema 1.2.
[Tepuoanueckuit
3aKOH U TabJIMIa
J.. MenneneeBa

OcHOBHOe coiep:KaHue

IIpakTHyeckoe 3ansaTue Ne3

[Tepuonnueckas cucrema xumuueckux sneMenToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT
Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XMMHYECKOTro 3eMeHTa B [lepuoanueckoit cucreme. MUpPOBO33pEHUECKOE U HAYYHOE 3HAUECHUE
[Tepuonuueckoro 3akona /.M. Menaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX
XHMUYECKHUX DJIEMEHTOB.

IIpakTHyeckoe 3ansaTHe Ned

Pemrenre nmpakTMKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJIlaHUN HA XapaKTEPUCTUKY XUMHUCCKHX
3JIEMEHTOB «MeTaNTNYeCKie / HEMETAJUTUIECKIE CBOMCTBA, SJICKTPOOTPUIIATEIIBHOCTh XUMUIECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B IEPUOJUUECKOMN CUCTEME
xuMudeckux ayemeHToB .. MenieneeBay

CamocrosiTenbHas padora:

BrImosHATE UTOTOBBIN TECT 1o TeMe: hitps://www.urait.ru/viewer/himiya-513807#page/34

OK 01
OK 02

Pa3nen 2. XuMun4yeckue peakuuu

12

OcHoBHOe coaep:xaHue

Teopernueckoe o0yuyeHue (KOMOMHUPOBAHHBIN YPOK)
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https://www.urait.ru/viewer/himiya-513807#page/31
https://www.urait.ru/viewer/himiya-513807#page/34

Tema 2.1. Tumesr
XUMHUYECKUX
peakuuii

Kiaccudukanus v TUITBI XUMHUYECKUX PEAKIUi C y4acCTHEM HeOpraHW4decKux BemecTB. CocTaBlIeHHE
ypaBHEHUH PEaKIMii COeTMHEHUS, Pa3JIOKECHHUS, 3aMEIICHHsI, 0OOMEHa, B T.4U. pEaKIUi TOPCHHSI,
OKHCJICHHS-BOCCTAHOBJICHHS.

VYpaBHeHUs OKHUCIIEHUSI-BOCCTaHOBIICHUsI. CTeneHb okucaeHust. OKUCIUTEIb U BOCCTAHOBUTEb.
CocraBieHre U ypaBHUBAHUE OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUNA METOJIOM JIEKTPOHHOTO
Oanmanca. OKHCIUTETHHO-BOCCTAHOBUTEIILHBIC PEAKIIUU B IPUPOJIC, IIPOU3BOICTBEHHBIX MTPOIIeccax U
KU3HEIEATSIIbHOCTH OPraHUu3MOB

IIpakTnuyeckoe 3ansitue NeS

KomuuecrBeHnble oTHOIICHHUS B XUMUH. OCHOBHBIC KOJIHYECTBEHHBIC 3aKOHBI B XMMHUH U pacycThl MO
YpaBHCHUAM XHUMUYCCKHUX peaKHHﬁ. Monp Kak CAMHHUIIA KOJIHMYCCTBa BCIICCTBA. MOJ'ISIpHaSI mMmacca.
3aKOHEBI COXpPAaHCHUA MACChl U SHCPTHU.

IIpakTnueckoe 3ansaTHe Ne6

3akoH ABorajipo. MossipHbiii 00beM ra3oB. OTHOCHTENbHAS IJIOTHOCTH ra30B. PacueTsl Mo ypaBHEHUAM
XUMHYCCKHUX PEaKIUi C MCIOIh30BAaHUEM MAacChl, 00beMa (HOPMAJbHBIC YCIOBHSI) Ta30B, KOJINYCCTBA
BElIEeCTBA.

CamocrosiTenbHas padora:

BeimonunTs 3agadus 1o ceblike: hitps://www.urait.ru/viewer/himiya-513807#page/62

OK 01
OK 04
OK 07

Tema 2.2.
SHGKTpOHI/ITH“IeCKaﬂ
IHUCCOIHAIIN U
HOHHBIA 0OMEH

OcHoBHOE CoAEpKaHuE

Teopernueckoe 00yuyeHue (KOMOMHUPOBAHHBIN YPOK)

Teopust 37EKTPOTUTHYECKON Aucconanuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOJIHUTHIL. Peakiimm noHHOTO
obmeHna. CocTaBlieHUE peakihii HOHHOTO 0OMEeHa MyTeM COCTaBJICHHSI UX TIOJTHBIX M COKPAIIEHHBIX
VMOHHBIX ypaBHeHU. KNCITOTHO-OCHOBHBIE peakiuu. 3aJaHusl Ha COCTABIECHNE HOHHBIX PEaKIUH

JlabopaTopHoe 3ansitue Nel

OK 01
OK 04
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https://www.urait.ru/viewer/himiya-513807#page/62

JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIHii”.
HccnenoBanue TUIOB (10 COCTAaBY M KOJUYECTBY MCXOMHBIX U 0Opa3yIOIIMXCS BEIIECTB) U MPU3HAKOB

XUMHUYECKUX peakuuid. [[poBeneHne peakunii HOHHOTO 0OMEHa, OompeiesieHrue Cpeibl BOJHBIX PaCTBOPOB. 2

3ajaHus Ha COCTABJICHUE MOHHBIX PEaKIINil

CamocrosiTesibHast padora:

BeImonHuTE YCTHO 3a/1aHus 10 cebuike: https://www.urait.ru/viewer/himiya-513807#page/110 2

[ToAroToBUTHCS K KOHTPOJIBHON paboTe, BHIMOJIHUTH UTOTOBOE TECTUPOBAHHE 110 CCHUIKE:

https://www.urait.ru/viewer/himiya-513807#page/85
KonTtpoibHasn

CrpoeHue BeliecTBa U XUMUYECKUE PEAKIIUU 2
padora 1
Pasznea 3. CTpoeHue u CBOMCTBA HEOPraHUYECKHUX BELECTB 18
Tema 3.1. OcHOBHOe coiep:KaHue 6 OK 01
Kiaccudukanms, _ OK 02
HOMEHKJIATYpa 1 Teopernueckoe o0yueHue (KOMOMHUPOBAHHBIN YPOK) MK 1.1
CTpOCHHE .
HeopraHHYECKNX [Tpeamer Heopranumveckoit xumun. Kinaccudukarus HeopraHU4ecKux BemiecTB. [IpocTrie U croXkHbIC
BEIIECTB BenecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUIBI, KUCIOTHI, COJH). B3anMocBs3b 2

HEOPraHUYECKHX BEIEeCTB. ArperaTHble COCTOSIHUS BemecTBa. Kpuctammmueckue u aMopgHbie

BelecTBa. TUIBI KPUCTAITUYECKUX PEIIETOK (aTOMHAsl, MOJICKYJIsIpHAs, MOHHAS, METAJIITNYecKasi).

3aBUCHMOCTh (DU3UYECKUX CBOMCTB BEIECTBA OT THIA KPUCTAUIMYECKON PEIIeTKH. 3aBUCUMOCTD

XUMHUYECKON aKTUBHOCTHU BEIIECTB OT BUIa XUMUYECKON CBS3H U TUTA KPUCTATUIMYECKON PEIICTKH.

[IprurHBI MHOrOOOpa3us BEIECTB

CamocrosiTesibHas padora:

2
BhINOMHUTE YCTHO 3aaHus MO cehlike https://www.urait.ru/viewer/himiya-513807#page/48
IIpakTuyeckoe 3ansaTHe Ne7 2
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https://www.urait.ru/viewer/himiya-513807#page/110
https://www.urait.ru/viewer/himiya-513807#page/85
https://www.urait.ru/viewer/himiya-513807#page/48

Homenknarypa HeopraHmueckux BEIIECTB: Ha3BaHHE BEUIECTBA UCXO/IS U3 UX XUMUYECKON (HhOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYIIBI UCXOS M3 Ha3BaHUs BEIIECTBA MO MEXKIYyHAPOTHOM
(MIOTTAK) mam TpuBHAIBHOM HOMEHKIIATYPE.

HcTounnku XumMudeckoi nHpopMaIuu (CpeicTB MacCoOBOM MHpopMaIuu, ceth MHTepHET U Ipyrue).
[Touck nHpopMauu Mo Ha3BaHUSAM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (popMysiam.

IIpakTnyeckoe 3ansaTHe Ne8

Pemenne mpakTUYecKuX 3aaHUN MO KIaCCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEUIECTB PA3MYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
W3BECTh, HETAIlIeHast U3BECTh, MUTHEBAS COJIa U IPYTHX): HA3bIBATh U COCTABIISITH (DOPMYITbI XUMUYECKUX
BEILIECTB, ONPEAEIATH IPUHAIICKHOCTD K KJIACCY.

CamocrosTesibHas padora:

BrINOJMHUTE UTOTOBBIN TeCT MO cebuike https://urait.ru/quiz/run-test/7D44E858-2940-4E17-B7AF-
75A82A62F656/5139ABAB-4C54-4BD8-96A9-05B81FC8D6DC

Tema 3.2. Ousuko-
XUMHYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BCIISCTB

OcHOBHOe coiep:KaHue

Teopernueckoe o0yueHue (KOMOMHUPOBAHHBIN YPOK)

Meramibl. O6mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaiioB. CriocoObl TONydeHHs. 3HAYEHUE
METAIJIOB M HEMETaNIOB B MPHUPOJE U KHU3IHEACITETLHOCTH 4YeloBeKa W opranu3mMoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HH

Hemeranmnpl. OOmme ¢usmyeckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. THWIMYHBIE CBOMCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHUI HemeTaioB. KpyroBopoTsl
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

XHWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHNYECKUX BELIECTB (OKCUOB, TMAPOKCUIOB, KUCIIOT,
coJieil 1 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COSAMHEHUIH,
BBICIIMX OKCHJIOB U THAPOKCUJIOB

CamocrosiTesibHasi padora:

OK 01
OK 02
K 1.1
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O3HaKOMUTBCS C BUJI€O-MaTepuaiiamMu 1o ccblike https://www.urait.ru/viewer/himiya-
513807#page/137

IIpakTHyeckoe 3ansaTHe Ne9

CocraBnenne ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ C y4aCTHEM IIPOCTBIX M CJIIOKHBIX HCOPraHUYCCKHX

BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHUIOB METaNIOB, HEMETAUIOB W aM(OTEPHBIX 3JIEMEHTOB; 2
HEOPraHUYECKHX KHUCIOT, OCHOBaHMH © aM(OTEPHBIX THUIPOKCHUIOB, HEOPraHMYECKHX COJICH,
XapaKTEPU3YIOLINX UX CBOMCTBA.
IIpakTuyeckoe 3ansaTue Nel( OK 01
OK 02
Pemienne npakTHUKO-OpHUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHWI HAa CBOMCTBA, COCTaB, IOJIYYECHHUE U MK 1.1
0e30macHOEC HCITOJIb30BAaHUE BAXKHEWIIUX HEOPraHMYECKHX BEIIECTB B OBITY W TMPAKTHYCCKOMN 2
JIeITEILHOCTHU YeJIOBEKa.
Tema 3.3. OcHoBHOe coJep:kaHue 4
Nnentudukanys
HeOpraHHYECKHX JlabopaTopHoe 3ansiTue Ne2
BEIIIECTB OK 01
JlabopaTtopHas pabota «aeHTruduKaIms HEOPraHUYECKUX BEIIECTBY. OK 02
Pemenne skcrepuMeHTalIbHBIX 3a/ad [0 XUMHUYECKHMM CBOWCTBAM METAUIOB M HEMETAIOB, IO 5 OK 04
pPacro3HaBaHUIO U TOJIYYCHHUIO COSTMHEHUI METAJJIOB M HEMETAILIOB.
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOIb30BAaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,
XapaKTEepPHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cyibdaT-, KapOoHAT- U XJIOPHUI-
AHHMOHBI, HA KATHOH aMMOHHMS.
CamocrosiTesqibHasi padora:
2
BBIITOIHATE UTOTOBBIN TecT 1Mo cepuike: https://urait.ru/viewer/himiya-513807#
KonTpouabnas .
CBoiicTBa HEOPTAaHUYECKUX BEIIECTB 2
padora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKHUX BeleCTB 18
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Tema 4.1.
Knaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpraHUYeCcKuX
BCIIIECTB

OcHOBHOe coiep:KaHue

TeopeTudeckoe o0yueHue (JIeKIus)

[losiBiieHUE M pa3BUTHE OPTAaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
3HAYEHUE OPraHUYECKOU XMMHMH B CUCTEME €CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOEHUE KAaK IOPSJOK COCIUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OcCHOBHBIE ITOJIOKEHHUS TEOPUM XMUMHUYECKOTO CTPOEHUsS OpraHudeckux coenuHeHunii A.M. byriieposa.
VYriepoaHblid CKENeT OPraHUYeCKOW MOJIEKYJbl. 3aBHCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOIO
CTPOECHMS MOJIEKYJI. MI30Mepus U u30MepHI.

[lonsatne o ¢ysknuoHansHOW rpynme. Panukan. IlpuHnmmel kimaccuUKauyd — OpraHUYECKHX
coequHeHn. MexXlyHapoiHasi HOMEHKJIaTypa U IPUHIIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIUHEHU.
[TonsaTne 00 a30TCOAEPKAMX COCAMHEHUMX, OMOIOTrMYECKH aKTUBHBIX BEIIECTBAaxX (yIJIEBOJAAX, JKUPAX,
0ernKax u Jp.), BBICOKOMOJIEKYJISIPHBIX COSIMHEHHSIX (MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO).

IpakTnyeckoe 3ansitue Nell

Homenkiiarypa opraHuyeckux COEIMHEHHMH OTACNBbHBIX KJIACCOB (HACHIIICHHBIEC, HEHACHIIICHHBIC W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, albJErH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHue TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUYECKHUX BEIIECTB OTICIHHBIX
KJIACCOB, HCIIONIb3Yys WX HAa3BaHUS MO CHUCTEMAaTHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TIUIepuH, (eHomn, (GopmanbAerus, YKCyCHas KHUCIOTa, TIWIUH). PacdeTsl mpocreiniei
(hopMyIIbI OpraHUYecKOi MOJIEKYJIbI, HCXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)

CamocrosiTenbHas padora:

BrimonHuTh yeTHO 3amanus https://urait.ru/viewer/himiya-513807#page/201
W3yuuts Tabmuiy hitps://urait.ru/viewer/himiya-513807#page/204

OK 01
K 1.1
IIK 1.2

Tema 4.2.
CaoiicTBa
OpPTaHHYECKUX
COCTUHEHUN

OcHoBHOE coaepKaHue

10

Teopernueckoe 00yuyeHue (KOMOMHUPOBAHHBIN YPOK)

OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJIacCU(UKALMK U HOMEHKJIATYpbl BHYTPHU KJIacca; TOMOJIOTMYECKUH psia U 001as popmyia; u3oMepus;
¢du3nyeckre CBOMCTBA; XUMHUECKUE CBOICTBA; CIOCOOBI MOTYUYEHHUS):

OK 01
OK 02
OK 04
OK 07
K 1.1
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— MpenaebHbIe YITIEBOAOPOIbl (aIKaHbl M IUKJIOAJIKaHbl). ['opeHne MeTaHa Kak OJMH W3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B TPOMBIIIICHHOCTH U ObITy. CBOMCTBA MPUPOTHBIX YIICBOIOPOIOB, HAXOXKICHHUE B
MIPUPO/IE U IPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (AIKEHBI, ATKUHBI U aJIKaJIMEHbl) U apOMaTUYEeCKUe yrieBoa0poibl. ['openue areTminena
KaK UCTOYHHMK BBICOKOTEMIIEpATYpPHOTO IJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KUCIIOpOACOepkKalllie COeTUHEHHS (CIUPTHI U HEHOIIbI, KapOOHOBBIE KUCIOTHI M 3(UPBI, alIbJETUIIBI U
KETOHBI, JKUPBI, yIIeBOAbl). [IpakTHdeckoe MNPUMEHEHHE OSTUJICHIJIMKOISA, TJIHIEpPHHA, (eHOoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeruaa, YKCYCHOM KHUCIOThl. MpUla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOoIIIMe CBOWCTBA MbLja

— a30Tco/iepKallue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNku). BricokoMoONeKynapHble COeTUHEHUS
(cunTeTMYECKME U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJUMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3anus 3TUIeHa KaK OCHOBHOE HaIlPaBJICHUE €r0 UCIOJIb30BAHUS.

['eneTnveckas CBsI3b MEXKy KilacCaMU OPraHUYECKUX COCTMHEHUM

IIpakTnyeckoe 3ansiTue Nel2

CBolicTBa OpraHMYECKMX COCIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAA M MEXIyHAapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYEHHUs): NpeAebHble (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHbIe (AJIKEHbI, ATKUHBI U AJIKa/IUEHBI).

IIpakTnueckoe 3ansaTne Nel3

ApomaTthyeckue YriaeBOJOPObl, CIUPTHI U (EHOJBI, KApOOHOBBIC KHUCIOTHI U IPUPHI, alTbJICTUIB U
KCTOHbI, aMWHbl W AaMWHOKHCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCIWHCHMUA. BaI[aHI/Ifl Ha COCTAaBJICHHUC
YpaBHCHHI XMMHUYECKHX PEaKIUH C Yy4acTHEM OPraHMYECKHX BEIIECTB HAa OCHOBAaHWUHM HMX COCTaBa U
CTPOCHUS

IIpakTnyeckoe 3ansitue Nel4

CocraBrneHne cxeM peakiuidi (B TOM 4YHCIE 1O TMPEATOKEHHBIM IIeTOYKaM MpeBpalleHuit),
XapaKTEPU3YIONIUX XUMUYECKHE CBOMCTBA OPTaHUYECKUX COCTMHEHUH OTJEIHHBIX KJIACCOB, CIIOCOOBI MX
MOJYYEHUs] M Ha3BaHUE OPraHUYECKUX COEAMHEHUM 10 TPUBHAIBHOW WIM MEXIYHApOJHOU
CUCTEeMaTHYECKON HOMEHKJIIAType.

IIK 1.2
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Pemenne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKMX 3aJaHM Ha CBOMCTBA OpraHMYECKHX
COEIMHEHUH OT/AEIBHBIX KIaCCOB
CamocTosiTeqibHas padoTa:
2
Bemmonnuts Tect https://www.urait.ru/viewer/himiya-513807#page/208
Tema 4.3. OcHoBHOe cogepkaHue 4
Nnentuduxanys OK 01
OPraHUYECKHX Teopernueckoe 00yueHue (KOMOMHUPOBAHHBIN YPOK) 2 OK 02
BEIIIECTB, UX OK 04
3HAYCHHE U buooprannueckne coenuHeHus. IlpumeHeHue u Ouojoruuyeckas poiib yrieBojoB. OKuCIEHHE K 1.1
PUMEHEHHE B YIJI€BOJOB — MWCTOYHHUK OJHEPruM HKUBBIX OpraHu3MoB. OOnacTu NpPUMEHEHUS aMUHOKHUCIOT. K 1.2
GLITOROM U ITpeBpaienust 6e1K0B MUK B opranusMe. buonoruueckue pyHkunu 6enkoB. buonornueckue GpyHKInu
[IPOM3BO/CTBEHHOT | KUPOB. Ponb oprannueckoil XMMHUM B pellieHUU NpoOJIeM MUILEBOI 0€30I1acCHOCTH
NEeATEITBHOCTH Ponp opranuuyeckoil XUMHM B peIIEHHMM NpoOJIeM HHEPreTHUecKol Oe30MacHOCTH, B Pa3BUTHU 2
YeJI0BEKa MEIUIUHBI, CO3/IaHUH HOBBIX MaTEPUAIOB, HOBBIX HCTOYHHKOB dHEPTUH (aJIbTEPHATUBHBIC HCTOUHUKU
sHeprun). ONnacHOCTb BO3JCHCTBUS Ha KUBbIE OPraHU3Mbl OPIaHUYECKUX BELIECTB OT/ENIbHBIX KJIACCOB
(yrmeBomoposl, CHUPTHI, (DEHOJIBI, XJIOPOPTaHWYECKUE IMPOU3BOJAHBIC, ANBAETHABI U [p.), CMBICI
HoKasareJsi peJIeIbHO JOMyCTUMON KOHIIEHTPALIUH.
CamocTositennbHas padora:
[ToAroTOBUTHCS K KOHTPOJIBHOW paboTe, BBIOJHUTH TecT MO ccbuike https://urait.ru/viewer/himiya- 4
513807#page/208
Konrpoaknas C Typa ¥ CBOWCTBA OPraHMYECKUX BEIIECTB 2
pabora 3 TPYKLYP P
Pa3pean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMMHYECKUX PeaKI Uil 4
Tema 5.1. OcHoBHOE coaepKaHue 4 OK 01
OK 02
N IIK 1.1
Teopernueckoe o0yuyeHue (KOMOMHUPOBAHHBIN YPOK) 2
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CxopocTh CKOpOCTh peakiyM, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (DAaKTOPOB: MPHUPOJBI PEATHPYIONINX BEIIECTB, K 1.2
XUMHYECKUX KOHLEHTPALlU pEearupymoolux BELIECTB, TEMIEpPaTypbl U IUIOIAAM PEaKIMOHHOW IOBEPXHOCTH.
peakuuil. TemnoBsie 3 (HeKThl XUMUYECKUX peakiuil. DK30- U SHJO0TEPMHUUECKUE, PEAKIIHH.
XHUMHUYECKOE OO6paTtuMocTh peakuii. XMMHYECKOE PABHOBECHE U €T'0 CMEIIIEHHUE MO ICHCTBHEM Pa3InYHbBIX (PAKTOPOB
paBHOBeCHE (KOHILIEHTpalMsl peareHTOB WJIM TMPOAYKTOB pEakluu, HaBJl€HHUE, TeMIeparypa) Uis CO3JaHUS
ONTUMAJIbHBIX YCIOBUN IPOTEKAHUS XUMHUUYECKUX TporeccoB. [Ipunnun Jle latense
IIpakTHyeckoe 3ansaTue NelS
Pemennie nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (AKTOPOB, BIMSIONIMX Ha HM3MEHEHHE
CKOPOCTH XUMHYECKON PEaKLMH, B T.4. C HO3ULUI S3KOJIOTMUECKH 11e€71€co00pa3HOro MoBeACHUs B ObITY U
TPYZIOBOM AEATEIBHOCTHU B LIEIISAX COXPAHEHUSI CBOETO 3/I0POBbS U OKPYXKAIOLIEH TPUPOJIHOM Cpe/Ibl. OK 01
PemeHnne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHeHue npuHouna Jle-Illarense s OK 02
HAaXOXJCHUS HANpPAaBICHUS CMEIIEHUS PABHOBECHS XUMHUYECKOW peakuuu U aHaiau3 (akTopoB, K 1.1
BJIMSIFOIIMX HA CMEIIEHUE XMMHYECKOIO PaBHOBECHS. IIK 1.2
CamocTosiTesqibHas padoTa:
BBIMONHUTE ~ TECT 1O CCBUIKE https://urait.ru/quiz/run-test/ CED21C7A-FAC9-460E-B756-
5B43B7A664FE/609E7935-A9BA-4E28-B056-DF27188AAB5SE
Pazneua 6. PactBopsI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
[Tonsarue o OK 02
pacTBopax Teopernueckoe o0yueHue (KOMOMHUPOBAHHBIN YPOK) OK 07
K 1.1
PactBopenne kak Qusnko-xummdeckuil mponecc. PactBopsl. CrocoObl MPHUTOTOBJIEHHS PacTBOPOB. K 1.2

PactBopuMocTs. MaccoBasi 105151 pacTBOPEHHOTO BeliecTBa. CMBICI TOKA3aTeNsl MPeAeIbHO T0MYCTUMOM
KOHIEHTPALMU U €r0 UCII0JIb30BAHHUE B OIIEHKE SKOJIOTUYECKOW O€30MacHOCTH.

[IpaBmia SKOJOTMYECKU I1€71€CO00pa3HOr0 MOBEAEHUS B OBITY W TPYIAOBOW ACSITENHHOCTH B IEJSIX
COXPAHEHUs CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHONU CPENbl; OMACHOCTh BO3JEHCTBUS HA KUBbBIC
OpraHu3Mbl OITPEAEIEHHBIX BELIECTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUN HA PacTBOPHI, UCIIOJIb3yeMbIE B OBITOBOU U
MPOU3BOJACTBEHHOM JIESATENBHOCTU YET0BEKA
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CamocrosTeqbHas padora:

OTtBeTuTh YCTHO Ha Bompockl: https://urait.ru/viewer/himiya-513807#page/95

Tema 6.2. OCHOBHOE COIep/KAHHE OK 01
HUccnenosanue OK 02
CBOMCTB pacTBopoB [JIabopaTopHoe 3aHsiTHE NPO(deCcCHOHATBLHO-OPHEHTHPOBAHHOIO COACPKAHNUS OK 04
K 1.1
JIaboparopHast pabota «IIpuroroBieHne pacTBOPOBY. K 1.2
[IpuroToBneHue pacTBOPOB 3a/laHHOM (MaccoBoOil, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMM) U OTIpeZieNIEHUE CPebl BOJHBIX PACTBOPOB.
Peurenue 3a1au Ha TPUTOTOBIIEHUE PaCTBOPOB
CamocrosiTteabHas padora:
Bemomauts Tect https://urait.ru/viewer/himiya-513807#
IIpodeccnonanbHO-OpHMEeHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl)
Paszpnen 7. XuMus B ObITY M IPOM3BO/ICTBEHHOM 1eITEJIbHOCTH YeJI0BeKa OK 01
OK 02
Tema 7.1. OCHOBHOE COIep:KAHME OK 04
Xumusi B ObITY U OK 07
IpOM3BOICTBEHHOM | TeopeTnyeckoe 3ansiTHe MPOGecCHOHAIHHO-OPHEHTHPOBAHHOE COAEPKAHUS K 1.1
JEATEITbHOCTH (KOMOMHMPOBaHHBIN YPOK): K 1.2
YyeJloBeKa K 1.3

Hogeiime n1ocTH)eHns XUMHYECKOW HAYKH U XUMHYECKON TexHoJoTuu. Poiib XumMuu B oOecrieueHun
HKOJIOTMYECKO, SJHEPreTUYEeCKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeaulMHbL. [IpaBuia moucka u
aHajgM3a XUMUYECKOW WHOOpPMAIMU U3 Pa3TUYHBIX HCTOYHHUKOB (HAay4YHass W Yy4deOHO-HaydHas
auTepaTtypa, CpeicTBa MaccoBoii nHpopmanuu, cetb UHTepHeT)

IIpakTH4eckoe 3ansaTHE NPOdQeCcCHOHATBHO-OPUEHTHPOBAHHOE coaepkaHusa Nel6:

[Touck m aHanmM3 KEMCOB O MPUMEHEHHM XHWMHUYECKHX BEIECTB W TEXHOJOTUHA C ydyeToM Oymymiein
npodeccHOHABHOM ~ MEATEeIPHOCTH MO  TeMaM:  Ba)KHEWIME  CTPOUTENIbHBIE  MaTepHallbl,

KOHCTPYKOHUOHHBIC MaTCpHajlbl, KpacKH, CTCKJIO, KEpaMHKa, MaTr€puajlabl IOJd OJICKTPOHUKH,
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HAaHOMAaTepHallbl, TEKCTHJIbHbIC BOJIOKHA, HCTOYHUKH DHEPIHM, OPraHUYEeCKHEe U MHUHEpaJbHbIC
yoOpeHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSL.
3amura: [IpencraBienue pe3yabTaToB pelieHus KecoB B popMe MUHU-I0KIIa/1a C Mpe3eHTaluen

CamocrosTeqbHas padora:

2
IToaroToBUTHCS K 3a4€Ty, BRIIOJHUTH UTOrOBRIM TecT https://urait.ru/viewer/himiya-513807#
IpomexkyToUHast aTTeCTAIMS 10 TUCHUILTHHE (3a49€eT) 2
Bcero: 72
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3. YCJIOBHUSA PEAJIM3ALIUA TPOI'PAMMBI IMCHUTIJIMHBI

3.1. TpeGoBaHUsI K MUHUMAJBHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecnedeHHIo:
OobopynoBanue y4eOHOro KaOuHeTa:

Kabunet «Xumuny, OCHAIICHHBIN 000pyI0BaHUEM: MeOEeITb, IOCKA, MEJI, HATJISHBIC TIOCOOHUS,

tabnnna MeHeneeBa, TEXHUYECKUE CpeJICTBA OOy4YEHHUS: KOMIIbIOTEp C YyCTpPOWCTBaMU

BOCIIPOU3BEICHHSI 3BYKa, MYJIbTUMEINA-TIPOCKTOP C IKPAHOM, ydeOHbIe (HIbMBI, IU(POBLIE

oOpa3zoBarenbHbIe pecypchl. BupTyanbHas Xumudeckast 1aboparopusi.

3.2. UnopmanmonHoe odecreyeHne peaau3anun NporpaMmmbl

Jlyis peanuzany nporpaMMbl OMOIMOTeUHBIH (HOHA 00pa30BaTEILHON OpraHU3aluu JOKEeH
UMETh TIeYaTHbIE M DIIEKTPOHHBIC O0Opa3oBaTelbHbIC W HH(DOPMAIMOHHBIE PECYpPCHI,
PEKOMEHIOBAaHHBIE Ul MCIIOJIB30BaHUS B 00pa30BaTebHOM IIpoliecce, He CTapiie S5 JIeT ¢
MOMEHTA U3JIaHHsL.

IlepeyeHb y4eOHBIX H3IAHUH

OcHOBHbIE HCTOYHHKH:

1. Angunocenosa, U. B. XuMus : yueOHUK U MIPAKTUKYM ISl CPEIHEr0 MPOo(hecCHOHAIBEHOTO
obpazoBanusi / U. B. Aupunorenosa, A. B. ba6kos, B. A. [lonkoB. — 2-¢ wu3zd., ucnp. u
norn. — MockBa: WsparensctBo HOpaiit, 2023.— 291c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-11719-6. — Texct : anmexTpoHHbIH // OOpa3oBarenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

JlonoJHUTeIbHbIE HCTOYHUKH:
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5. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA JUCHUITTINHBI

KoHTposb 1 olLieHKa pe3yabTaToB 00Y4YeHUsl OCYLIECTBISETCS IpenojaBaTesieM B Ipolecce
NPOBEICHUS MPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS
0o0y4arolMMuUCs HMHIAUBUIYaJbHBIX 3aJaHUN, IMPOEKTOB, HcCCIelOBaHMH. Pe3ynbraThl 00yuyeHHs
OTIPENIeNIAIOT, YTO OOYyYaroIuecsl JOJDKHBI 3HATh, MOHUMATh M JIEMOHCTPUPOBATH MO 3aBEPILICHUH
U3y4EHUs JTUCLIUILIMHBI.
st hopMupoBaHHsi, KOHTPOJS U OLIEHKU PE3YJIbTaTOB OCBOCHHUS Y4EOHOH IMCIUILIMHBI
UCIOJIb3YETCsl CUCTEMa OLICHOYHBIX MEpOIPUSTUH, MpeAcTaBifolas coO00il KOMIUIEKC y4eOHBIX
MEpOTIPHUATHIA, COTTIACOBaHHBIX C pe3ylbTaTaMu 00yueHHs U chopMyIHpOBaHHBIX ¢ yaeToM PI'OC
COOQO (npenmetnsie pe3yasTaThl o quctuminie) u PI'OC CIIO.

Ne OK/IIK Mopnyas/Pasnesn/Tema PesyabTaT 00yuenns Tt OUCHOMHBIX
MepONpPUATHI
I OcHoOBHOE co/lep:KaHue
1 | Pazgea 1. OcHoBbI cTpoeHusi BemecTBa @opMyInpoBaTh 0a30Bble MOHIATHS U 3aKOHBI
XUMHUH
1.1 |OKO01 CrpoeHue aToMOB Cocrapnsars xumuueckue |1. Tect «Ctpoenue aToMoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHUM B |XMMHUYECKUX IJICMEHTOB U
Y IPUPOJa XUMHUECKOU |COOTBETCTBUU CO IPUPOJA XUMUYECKOMN
CBSI3U CTENIEHBIO OKUCIICHUS CBSI3U».
XUMUYECKUX AJIEMEHTOB, |2. 3aJauM Ha COCTaBJICHUE
WCXO/Isl U3 BaJICHTHOCTH U |XUMHUYECKHUX (HOopMyIT
3JEKTPOOTPULATENBHOCTH |BYXaTOMHBIX COSUHEHUN
(okcu10B, Cynb(PUIOB,
TUAPUAOB U T.IL.).
3. 3ajaHus Ha
HCIIOJIb30BaHUE
XUMHUYECKON CUMBOJIMKU U
HAa3BaHUU COEAUHEHUM 110
HOMEHKJIAaType
MEXYHApOIHOTO COI03a
TEOPETUYECKON 1
NPUKIATHON XUMUHU U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
(hopmyn IByXaTOMHBIX
COeIMHEHUH (OKCHUJIOB,
Cynb(pua0B, TUAPUIIOB U
T.IL.) U IPYTUX
HEOPTaHUYECKHUX
COEIMHEHU I OTJEIbHBIX
KJIACCOB
1.2 | OK 01 Ilepnonnueckuii 3ak0H 1| XapaKkTepu30BaTh 1. IIpakTueckue 3a1aHus
OK 02  |rabmuma 1.1. XUMUYECKHE DJIEMEHTHI B |HA YCTAHOBJICHUE CBS3H
Menneneena COOTBETCTBHUU C UX MEXy CTPOCHHEM aTOMOB
MOJIO’KEHHUEM B XUMHUYECKUX HIIEMEHTOB U
MEPUOINYECKOM CUCTEME |TIePUOTNUYCCKUM
XUMUYECKUX AJIEMEHTOB  |MU3MEHEHHEM CBOWCTB
.. MenneneeBa XUMHUYECKUX DIIEMEHTOB U
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OK/MK

Monyas/Pa3aen/Tema

Pe3yabrar 00y4yeHus

TUNBI OlIeHOYHBIX
MeponpuATHii

HUX COCIMHECHHI B
COOTBETCTBHUH C
IIOJIOXKCHUECM
[Tepuonuueckoit cucreme.
3. IlpakTuko-
OPUEHTHUPOBAHHBIC
TEOPETUUYECKHUE 3aaHus Ha
XapaKTepU3alnio
XHMHYCSCKHX IJIEMEHTOB:
«MeTannnyeckue /
HeMeTaJlJINYeCKHe
CBOMCTBA,
3JIEKTPOOTPHULIATEIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MIOJIOKEHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX DJIIEMEHTOB
.. MenneneeBa»

Paznes 2. Xumnueckue peakuiun XapakTepu3oBaTh THIIbI XMMHYECKHX peaKkuui
KonTposbHnasi padora «CTpoeHue BemecTBa i XHMHYECKHE PeaKIun»

2.1

OK 01
OK 04
OK 07

TuIbl XUMHYECKUX
peaKkuuit

CocTaBisITh peakiuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTEBHO-
BOCCTAHOBUTEILHEIC
peakiuu

1. 3agaun Ha cocTaBiIeHUE
YpaBHEHUH PEaKIUM:

— COEIMHEHMS, 3aMELICHUS,
pasnoxeHusi, o0OMeHa,

— OKUCJIUTENBHO-
BOCCTaHOBUTEIHHBIX
peakunii ¢ UCTIOIb30BAHUEM
MeTOa JIEKTPOHHOTO
Oananca.

2. 3agauyn Ha pacyeT MacChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce win 00bEMY 0JIHOTO
W3 y4acTBYIOIIHX B
pEaKkIuu BEIIECTB; PACYETHI
Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA)
MPOYKTOB PEAKIIUU, €CITU
OJTHO U3 BEIIECTB HMEET
MIPUMECH.

2.2

OK 01
OK 04

DJEKTPOTUTHYECKAS
JIUCCOLMALINAS U NOHHBIN
obOMmeH

CocTaBisTh ypaBHCHHSI
XUMHAYECKHX PEaKIUH
HOHHOI'0 0OMeHa ¢
y4acTHEM

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYJIIPHBIX U MOHHBIX
peakuil ¢ yyacTueM
KHCJIOT, OCHOBAHHI 1
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OK/MK

Monyas/Pa3aen/Tema

Pe3yabrar 00y4yeHus

TUNBI OlIeHOYHBIX
MeponpuATHii

HCOPraHNYCCKUX BCUICCTB

COJIEH, YCTAaHOBJIEHUE
U3MEHEHHUS KUCIOTHOCTH
CpeIbI

2. JlJabopaTopHnas pabota
"TUMBl XUMHUYECKUX
peakuumii"

Pa3zgen 3. Ctpoenue u cBoiicTBa Heopranniecknx Bemects McciienoBars cTpoeHue u
cBoiicTBa Heopraun4yecknx semects KonrposbHas padora «CBoiicTBa

HEOPraHnvIeCKHUuX BEHICCTB»

3.1

OK 01
IIK 1.1

Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPraHUYECKUX
BEILICCTB

Knaccudunuposarsb
HEOPraHu4ecKue
BEIIECTBA B COOTBETCTBHUH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB, UCXOMS U3 UX
XUMHYECKON (HOPMYIIbI UITU
COCTABJICHUE XUMHUYECKOU
(hopMyIibl, UCXOS U3
Ha3BaHMsI BEUIECTBA 110
MEXTYHApOIHOMN WK
TPUBHAIIBHON
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MacCOBOM J10JIM (MaccChl)
XUMHUYECKOTO 3JIEMEHTa
(coennHeHMsT) B MOJIEKYIIE
(cmecn).

3. [IpakTrueckue 3amanus
1o KJ1accu(uKaiuu,
HOMEHKJIaType U
XUMHYECKUM (hopmynam
HEOPTaHUYECKUX BEUIECTB
pa3IMYHBIX KJIACCOB.

3.2

OK 01
OK 02
IK 1.1

CBOMCTBA
H€0pFaHI/I‘ICCKI/IX
BEIIIECTB

Dduznuko-xuMHuecKue

VYcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTAJUTNYECKOMN
peueTku

1. Tect «OcoOeHHOCTHU
XHUMUYECKUX CBOWUCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJPOKCHUJIOB U COJICH».

2. 3ajmaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaKkiuii ¢ yyacTueM
MPOCTHIX M CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
DJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX
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OK/MK

Monyas/Pa3aen/Tema

Pe3yabrar 00y4yeHus

TUNBI OlIeHOYHBIX
MeponpuATHii

CBOMCTBA U CIIOCOOBI
HOJTyYCHUSI.

3. IlpaxTuko-
OpPUEHTUPOBAHHBIC
TEOPETUYCCKHE 3aaHUs Ha
CBOMCTBA U MOJIyYCHHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentudukanms
HEOPTaHHYECKUX
BEIIECTB

Hccnenosarts
Ka4ueCTBCHHBIC PEAKIINH
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. IlpakTuko-
OPUEHTHUPOBAHHBIC 3aJaHUS
110 COCTABIICHUIO
XUMUYECKUX PEAKIUi C
y4acTHEM HEOPTaHHUYECKUX
BEIIECTB, UCIOJIb3YEMbIX
JUTSL UX WICHTU(DUKAIINH.
2.JIaboparopnas pabora:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’’

Pa3nes 4. Ctpoenue u cBoiicTBa oprannyeckux Bemects HcciienoBars crpoenue u
cBOlicTBa oprannyeckux BemecTs Konrpoabhnas pabora «CTpoeHue u cBOiicTBa
OpPraHMYecKux BelecTB»

4.1

OK 01
IK 1.1
[IK 1.2

Knaccudukanus,
CTPOCHUE H
HOMECHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccupunuposars
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBUHU C UX
CTPOEHHEM

1. 3ajaHus Ha cocTaBIEHUE
Ha3BaHWN OPraHUYECKUX
COEIMHEHMI 110
TPUBUAIILHON WX
MEXKIyHAPOAHOU
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJICHUE
MIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyII
OpPraHMYECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB.

3. 3amaun Ha omnpezeneHue
npocTeiiei GopMyIbl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJS U3 DIIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04
OK 07
IK 1.1
IIK 1.2

CBoiicTBa OpraHU4EeCKUX
COCIMHEHUN

VcranaBauBarth
3aBUCHUMOCTH (PU3HUKO-
XUMHYECKHX CBOMCTB
OPraHUYeCKHUX BELIECTB OT
CTPOEHUS MOJIEKYII

1. 3amagus Ha cocTaBiIeHUE
YpaBHEHUN XUMUYECKUX
peakuil ¢ yyacTuEM
OpraHMYECKUX BEIIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOEHHUS.

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peaKuuit,
WLTIOCTPUPYIOIINAX
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THNbI OLIEHOYHBIX

Ne OK/TIK Monyas/Pa3aen/Tema Pe3yabTaTt 00yuenus .
MeponpPHUsITH
XUMHUYECKHUE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKIU U TeHETUYECKOM
CBSI3U OPraHUYECKUX
BEILIECTB Pa3HBIX KJIACCOB.
3. PacueTrHple 3a1a4u 11O
YPaBHEHUSIM PEAKLIMM C
y4acCTHUEM OpPraHUYECKUX
BEIIICCTB.
4.3 | OK 01 Nnentudukanus Uccnenosars 1.IIpakTuko-
OK 02 |opraHM4eckHx BEIIECTB, |KAUECTBEHHbIC PEAKIIUM  |OPUEHTHUPOBAHHbBIC 3aJaHUS
OK 04 HUX 3HAYCHHUE U OpPraHUYECKUX 110 COCTaBJIICHUIO
I[IK 1.1 |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTAENBHBIX |XMUMHUYECKUX pEaKLui C
I[IK 1.2 |1 npou3BOACTBEHHOM KJIacCOB y4acCTHEM OpPraHUYECKUX
JIeITCIIHHOCTH YeI0OBEKa BEIIIECTB, B T.4.
HCIIOJIb3YEMBIX ISl UX
uacHTU()HUKAIMH B OBITY U
MIPOMBIIIEHHOCTH.

5 | Pa3zgen 5. KuneTruyeckue ¥ TepMOJAUHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHNS
XHMHUYECKHX peakunii XapakTepu3oBaTh BJIUsIHUE Pa3JIMYHbIX (aKTOPOB Ha
PaBHOBeCHE U CKOPOCTh XUMHMYECKHUX pPeaKIuii

5 |OKO01 CKOpoCTh XUMHUYECKUX | XapaKTepu30BaTh [IpakTuko-

OK 02 peakuuii. XMMUYECKOE |BJIMSHUE KOHLIEHTPALMU  |OPUEHTUPOBAHHBIE
I[IK 1.1 |paBHOBecue pearupyromnx BEMIECTB U |TEOPETUUECKUE 3aIaHUS Ha
IIK 1.2 TEMIEpaTypbl HA CKOPOCTH |aHaNu3 (PaKTOpOB,
XUMUYECKUX PEaKIUi BIIMSIONINX Ha N3MEHEHHUE
XapakTepus3oBaTh CKOPOCTH XUMHUYECKOU
BIIMSTHE U3MCHCHUS peakiuu. [IpakTuko-
KOHIICHTPALIUX BEIIECTB, |OPHUEHTHUPOBAHHBIE 33/IaHUS
peaKIu CPe/bl U Ha MMPUMEHEHUE MTPUHITUTIA
TEeMIIEpaTypbl Ha Jle-llaTense nus
CMEIICHUE XUMHUYECKOTO |HAXOK/IEHUS HaIlpaBICHUS
paBHOBeECHS CMEUIEHUsI PaBHOBECHUS
XMMHYECKON PEaKIuu U
aHanu3 (pakTopoB,
BIIMSIONINX HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHUS

6 | Pa3men 6. PacTBopbl UcciienoBaTh HCTHHHBIE PACTBOPSI € 32JaHHBIMU

XapaKTepuCTUKAMH

6.1 | OK 01 IlonsTue o pactBopax  |Pasnuuars HCTUHHBIE 1.3aanus Ha cIOCOOBI
OK 02 pacTBOpHI IIPUTOTOBJIEHUE PACTBOPOB
[K 1.1 u Ha nokazarens [1JIK (ero
K 1.2 HCIIOJIb30BAHUE B OIICHKE

3KOJIOTUYECKOMN
0€30MacCHOCTH).
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THNbI OLIEHOYHBIX

Ne OK/TIK Monyas/Pa3aen/Tema Pe3yabTaTt 00yuenus .
MeponpPHUsITH
2. IIpakTuko-
OpUEHTUPOBAHHbBIE
pacyeTHbIC 3a/IaHUS Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IPOU3BOJICTBEHHON
JeSITeIbHOCTH YeJIOBEKa.
6.2 | OK 01 Hccnenoanue cBoiictB |VMccnenoarsh Gpu3nko- JlaboparopHast pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue
IK 1.1 HCTUHHBIX PaCTBOPOB pacTBopoB”
[IK 1.2
Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COePsKaHUe (COoAepKAHUEe MPUKJIATHOTO
MOYJISA)
7 | Paznesn 7. Xumus B ObITY M IPOU3BOJACTBEHHOI 1eSITeIbHOCTH YeJIOBEeKa

OK 01
OK 02
OK 04
OK 07
IK 1.1
K 1.2
IIK 1.3

XuMmus B ObITY U
IPOM3BO/ICTBEHHOMN
JESTEIbHOCTH YEJIOBEKA

O11eHMBATh MTOCIEACTBUS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeSITEILHOCTH YEI0BEKa C
MO3UITAHN DKOJIOTHUYECKOM
0e30macHOCTH

Keiic (c yuerom Oyayuieit
npogeccuoHaIbHON
JESITEIbHOCTH )
Bo3MokHBIE TEMBI KEHCOB:
1. Ilorennenue kIuMara u
BBICBOOOKICHHE T'a30BbIX
THJIPATOB CO JIHA OKEaHa.
2. Bynymue marepuansl Uist
aBUa-MalIMHO- U
MPUOOPOCTPOCHUS.

3. HoBble MaTepuaisl s
COJIHEUHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPENapaToB

Kpm KaJioBa ﬂ togmmna MoanucaHo LMdPOBOI NOANNCHIO:

AnekcaHgpOBHa

Kpukanosa Jliogmuna AnekcaHgpoBHa
[ata: 2024.10.14 11:35:36 +03'00'
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