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1. O0mas xapakrepucTuka pado4eii nporpaMmMsbl 001e00pa3oBaTeIbHOM
aucumInabl OY /1 08 «35.02.02 TexHo0rus j1eco3aroToBoOK»

1.1. MecTo AUCHUILIMHBI B CTPYKTYpe o0pa3oBareabHoi nporpammsl CITIO

O6mieobpazoBaTenbHas JTUCHUIUIMHA «Xumust»  SABISIETCS YaCThIO
obmeoopazoBarenbHoro mukiaa yudeOHoro miana OOII CIIO ¢ yuerom
npodeccuoHanbHOil  HampaBieHHocTd B cootBerctBUM ¢ DPI'OC  CIIO mo
cnenuanbHoctu 25.02.08, yrBepkaeHHoro 30 Hosiops 2023 Ne 905.

1.2. Mecto mnpeamMera B CTPYKType MpPOrpaMMbl TOArOTOBKH
CNeNUAJNCTOB cpeaHero 3BeHa: IIporpamma npeagvera OVY/I.08 Xumuu BXOAUT B
o011eo0pazoBaTeabHbIN Y4EOHBIN IUKIL.

Ces3b ¢ apyrumu yueOHbiMu npeametamu: OV, 09 buonorus, OY .07 I'eorpadus,
OV ]1.12 MaremaTuka.
N3yuaercs B 1,2 cemecTpax.

1.3. Hequ 1 miiaHupyemMblie pe3yjabTaThl OCBOCHUA TUCHMUIIIMHBI

1.3.1. Hean v 3a7a4u TUCHUILTHHBI

dopMHUpOBaHUE y CTYACHTOB MPEACTABICHUS O XUMHUUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAyYHON KapTHUHBI MUpPaA KaK OCHOBBI MPUHSATUS PEIICHUNA B )KM3HEHHBIX
Y TIPOU3BOJACTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOTO MOBEJCHUS B MPUPOIHON Cpeie.

3amavyu QIUCHMIIMHBI:

1) cdopmupoBaTh IOHMMAaHUE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHYECKUX
MPOIIECCOB U SIBJICHUM B OKpY’KAIOILIEW cpejie, LEeJIOCTHOM HayYHOM KapTHUHBI MHpA,
B3aMMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUS COCTAaBIATH (HOPMYIIBI HEOPTaHMYECKUX M OPTraHUYECKHX
BEIIIECTB, YPABHEHUS XUMHYCCKUX PEAKITUN, OOBSICHITh UX CMBIC], HHTEPIPETUPOBATh
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  TPOBEICHUS  MPOCTEUINNX  XUMHUYECKUX
AKCIIEPUMEHTATBHBIX  HMCCIENOBAHUNA C  COONIOJEHWEM TpaBWiI  0€30MacHOTO
oOpaleHus ¢ BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYT0BAaHUEM;

4) pa3BUTh yMEHHUS HCIOJB30BaTh MH(GOPMAIMI0O XUMHUYECKOTO XapakTepa Hu3
Pa3IMYHBIX HICTOYHUKOB;

5) chopMupoBaTH YMEHHS MPOTHO3UPOBATH MOCIIECTBUS CBOCH JEATEIHHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MTPOU3BOICTBEHHBIX MPOLIECCOB,;

6) copMHupoBaTh MOHMMAHHWE 3HAYUMOCTH JOCTHKCHUHM XHMHYCCKON HAYKH M
TEXHOJIOTUH ISl Pa3BUTHS COIIMATBLHON U TPOU3BOACTBEHHOM cdep.



1.3.2. Ilnanupyemblie pe3y/jbTAThl OCBOeHHUsI 001Ie00pa30BaTeIbHON TUCHUILVIMHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHose ®PI'OC COO

Koa n I[lnanupyemblie pe3yJbTaThl OCBOCHUS TUCIHILIMHBI

HAHMEHOBaHH

e
(popmupyemsl O6ume’ I[I/ICIII/IHJII/IHaprIeZ

X
KOMIIeTeHIH i
OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: - BJIAQJETh CHCTEMOW XUMHUYECKUX 3HAHMH, KOTOpas  BKIIIOYAET:
Bri6upats - TOTOBHOCTH K TpPYyIdy, OCO3HAaHHE IIEHHOCTH | OCHOBOIIOJIATAIONINE TOHATUS (XUMUUYECKHM DJIEMEHT, aTOM, JSJIEKTPOHHAas
CII0COOBI MacTepcTBa, TPyA0Jrooue; 00oJt0uka aTroma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
perieHus 3a1a4 | - TOTOBHOCTb K  AQKTUBHOW  JCSTENBHOCTH | BAJICHTHOCTD, AJIEKTPOOTPHIATEIIBHOCTD, CTENEHb OKHCICHHS, XHUMHUYECKast
npodeccuoHall | TEXHOJOTHYECKOU " COLIMAIbHOM | CBSA3b, MOJIb, MOJISIpHAsh Macca, MOJISIPHBIM OObeM, YIJIEpOJHBIN CKelleT,
BHOI HaIpaBJIEHHOCTH, CIOCOOHOCTh HMHHUIIMUPOBATh, | GYHKIIMOHAIBHAS TPYIIA, paguKal, H30MEpHs, U30MEPhl, TOMOJIOTHICCKUN
NESTENHPHOCTH | TUTAHUPOBATh M CaMOCTOSITEIBHO  BBITIONHSATH | PSl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPO- U a30TCOACPIKAIINE COCTUHEHUS,
MPUMEHUTENBH | TAKYIO JIEATEIIbHOCTD; OMOJIOTHYECKH aKTUBHBIC BellecTBa (YIJIEBOJbI, JKHUPHI, OCIKH), MOHOMED,
0 K Pa3JIM4YHbIM | - HUHTEpPEC K pa3IMYHBIM chepam | momuMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIC  COCIMHEHUS,
KOHTEKCTaM npohecCHOHANTBHOM JIEATETLHOCTH, KpUCTAJUTMYECKasl peIieTKa, THUIBl XUMUYECKUX PEeaKIuil (OKUCIUTEIBHO-

OBiajeHHe  YHHBEPCAJbLHBIMH  YYeOHBIMH | BOCCTAHOBUTENBHBIE, 9K30-U YHIOTEPMUYECKUE, PEaKI[M HOHHOTO 0OMeHa),

MO3HABATEJbHBLIMY JAeHCTBUSIMMU:

a) 0a30BbIe JIOTHYECKHE TeHCTBUA .

- CaMOCTOSTEILHO hopmyaupoBaTh H
aKTyaJIM3UpOBaTh MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH MpPHU3HAK WIH
OCHOBaHHUS Il CpaBHEHMS, Kiaccupukanuu u
000011IeHN;

- ompeneniaTh eI JCATEIbHOCTH,
rapaMeTpbl U KPUTEPUU UX TIOCTHHKEHUS;

3aJaBaTb

PacTBOP, IEKTPOJMTHI, HEATCKTPOJIUTHI, SJCKTPOJIUTUYECKAS JTUCCOIHAITHS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW PEaKIINK, XUMHUYECKOE
paBHOBECHE), TCOPUHM M 3aKOHBI (TEOpHS XHUMHUYECKOTO CTPOCHHS
opranndeckux BeniectB A.M. bytiepoBa, Teopus 3JIEKTPOJUTHYECKOU
aucconuanuu, nepuoaudeckuil 3akon .M. MenaeneeBa, 3aK0H COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYCCKUH SI3bIK XUMHUHU, (PaKTOJIOTHUUECKUE
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JIEATEILHOCTH YETIOBEKA;

- YMETh BBISBISATh XapaKTEpHbIE MNPU3HAKM W B3aUMOCBS3b H3YyYEHHBIX

1 o .
YKa3bIBalOTCS TUYHOCTHBIE U MeTanpeaMeTHbIe pe3ysibTaThl u3 ®I'OC COO (B nocneaneit pegaknuu ot 09.01.2023) B oTryiarosibHOU dpopMe, popMUpyeMble
0611e06pa30BaTeJbHOMN U CLUIIJIMHON
2 o
JuciuniimHapHble (pegMeTHbIE) pe3y/IbTaThl YKa3bIBAOTCS B COOTBETCTBUHU C METOAUKON IPenoJaBaHus LU CLUIIIMHbI




- BBUIBJISITh 3aKOHOMEPHOCTH W IMPOTHUBOPEUUS B
paccMaTpUBAEMBIX SABJICHUSX;

-  BHOCHTb KOPPEKTHBBI B  JCSITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJbTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBUI AESITEIBbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIJIEHUE MIPU PELICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbI€e HCCJIEN0BATENbCKHE I CTBUS:

- BIIQJIETh HABBIKAMH y4€OHO-HMCCIIEIOBATEIHCKON
u MPOEKTHOU JIEATEIIbHOCTH, HaBBbIKAMU
paspernieHus npooeM;

- BBIBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3H H
AKTyaJIM3UpPOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HAaXOJUTh apryMEHTBI TUTST
JIOKA3aTeNIbCTBA CBOMX YTBEPXKICHUM, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU PEIICHUS;

- AHAJIM3HUPOBATH IOJYYECHHBIE B XOJI€ PEIICHUSA
3a7a4l pe3ysibTaThl, KPUTHYECKU OILICHUBATh HX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH HW3MEHEHHUE B
HOBBIX YCIIOBUSX;

- YMETh MEPEHOCUTH 3HAHMS B MO3HABATEIILHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHPHOCTH,

- yMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPeAMETHBIX 00J1aCTeH;

- BBIBUTaTh  HOBbIE  WJIEH,
OPUTMHAJIBHBIC TOAXO/IbI U PEIICHUS,
- CIIOCOOHOCTh MX MCITOJIH30BAHHUS B
MO3HABATEILHON U COIMAJIbHON MPAKTUKE

npeaiaratb

IIOHATUH, IPUMEHATH COOTBETCTBYIOIIKE ITOHTHS IIPYU ONIMCAHUU CTPOCHHUS U
CBOMCTB HEOPIaHMYECKMX U OPraHUYECKHX BELIECTB U HUX IPEBPAIICHUN;

BBISIBJIATD B3alMOCBA3b XUMHYCCKHUX 3HAHWUHI C IIOHATHUAMHU u
MMpEACTABIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX IMTPECAMCETOB,

- YMCTb HCIIOJIB30BaTh HanMMCHOBaHUA XUMHNYCCKHUX COGILI/IHGHI/Iﬁ
MEXKIYHAPOAHOTO COK03a TEOPETHUYECKOW M NPUKIAJHOW XUMHU U

TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIIINX BCIIICCTB (3TI/IJIGH, AllCTUJICH, TJIMLCPHH,
denon, dopmanbaerua, YKCyCHash KUCIOTa, TJIMIIMH, YyrapHbeId ras,
yrﬂeKHCHBIﬁ ra3d, aMMHakK, ramcHas U3BECTh, HEralli€Hass U3BECTh, ITUTHEBAs
coJla M JPYrux), COCTaBIATh (POPMYJIbI HEOPraHMYECKHX M OPraHUYECKHX

BCIICCTB, YPAaBHCHHA XHUMHYCCKUX peaKHHfI, OOBICHATL HX CMBICII,
MOATBCPKIAATH XapaKTCPHBIC XUMHUYECCKHUEC CBOIiCTBA BCIICCTB
COOTBETCTBYIOIIMMH SKCIICPUMCEHTAMU U 3aIlIUCAMUA ypaBHeHI/II)'I XUMHNYECKHUX
peaKuuii;

- YMCThb YCTaHaBJIWBaTb MNPUHAAJICKHOCTb HU3YUYCHHBIX HCOPraHHUYCCKUX U
OpraHN4YeCKUX BEIICCTB K ONPCACICHHBIM KjIacCaM W I'pyIilamM COG}II/IHGHI/Iﬁ,
XapaKTepU30BaTh HUX COCTaB M Ba)KHEHINME CBOWCTBA; OMPENENSITh BUIIBI
XMUMHUYECKUX CBSI3el (KOBaJeHTHas, MOHHAs, METaJUIMYecKasi, BOJOPOIHAs),
TUIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIINPOBATH XUMHUECKHE
peakuuu;

- chopmMupoBaTh TMPEACTABICHUSA: O XUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJIM XUMHUHU B TO3HAHUU SIBJICHUM
npuposbl, B (HOPMUPOBAHMM MBIIUICHUS U KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIMOHAIBHONW TPAaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs PAKTHUECKUX
3aa4 U SKOJOTUYECKH OOOCHOBAHHOIO OTHOIICHHS K CBOEMY 3JI0POBBIO U
IPUPOJIHOI cpefie;

- YMETh MPOBOJUTH PACUYETHl MO XUMHYECKUM (QopMyiaM U YpPaBHEHHIM
XUMHYECKUX pEaKkIUil ¢ HUCHOJIb30BaHHEM  (PU3MYECKMX  BEIUYMH,
XapaKTEepPU3YIOIINX BEIIeCTBAa C KOJIMUYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE yCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIb30BATh
CHUCTEMHbIE XMMHUYECKUE 3HAHUS JUISl NMPUHATUA PEUICHUH B KOHKPETHBIX
JKW3HEHHBIX CUTYalIUsIX, CBSI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM

OK 02.
Hcnonb3oBaTth

B o0s1acTH HEHHOCTH HAYYHOIO MO3HAHHUSA:
- c(OpPMHUPOBAHHOCTH MHUPOBO33pEHUS,

- YMETH IJIAaHUPOBATDb u BBITIOJIHATD XUMHUYECKHMN OKCIICPUMCHT
(HpeBpaH_[eHI/ISI OpraHn4YeCKuXx BCHICCTB IIpU HAIrpCBaHUH, IIOJTYUCHUC




COBPEMEHHBIE
cpeacTsa
MIOMCKA,
aHaIu3a u
WHTEpIpeTan
1 MHQOpMALTIH
"
nHpOopMaloH
HBIC
TEXHOJIOTUU
IS
BBITIOJTHEHUS
3a1a4
npodeccruoHan
BHOM
NesITeIbHOCTH

COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSL HAyKd M OOIIECTBEHHOM IPAKTUKH,
OCHOBAHHOTO Ha JMaJIore KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOU
KyJbTYpbl KaK CPEJCTBAa B3aUMOJICHCTBUS MEXKIY
JIFOBMU U TIO3HAHUSI MUPA;

- OCO3HAHME LEHHOCTH HAy4YHOW AESATEIbHOCTH,

FOTOBHOCTh  OCYIIECTBJIATH ~ IPOEKTHYIO U
HCCIIEI0BATEIIBCKYIO NEeSATEIbHOCTh
VHJIMBUIYAJIbHO U B TPYIIIIE;

OBiaieHHe  YHUBEPCAJIbHBIMH  Y4eOHBIMH

MO3HABATCJIbHbBIMHU I[CﬁCTBP[SIMP[Z

B) padora ¢ nHopmaumeii:

- BJIQJIETh HAaBBIKAMU MOJy4eHHs] MHPOPMALIUU U3
HMCTOYHUKOB Ppa3HBIX THUIOB, CaMOCTOSITEJILHO
OCYILIECTBIISTh TOUCK, aHAJIN3, CUCTEMATH3AINI0 U
MHTEpIpeTanuio UHPpOpMalMK pPa3IUYHbIX BUJOB
u (opm mpecTaBICHHUS;

- co3laBaTh TEKCThl B Pa3lWYHBIX (opmarax c
y4eTOM Ha3HayeHHs WHGOpPMAlUUU U IIeJIeBOI
ayIUTOpUH, BbIOMpas ONTUMAIbHYIO  (GopMy
MIpe/ICTaBJICHUS U BU3yaIH3aluy;

- OIICHMBAaTh JOCTOBEPHOCTb, JIETMTUMHOCTb
uH(popMalliKd, €€ COOTBETCTBHE IIPaBOBbIM U
MOPaNbHO-3TUYECKUM HOPMaM;

- HCIIOJIB30BaTh CpPEACTBA HMH(DOPMAIIMOHHBIX H
KOMMYHHMKAITUOHHBIX TEXHOJIOTH B pPElICHUN
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpraHM3al[MOHHBIX  3a7ad C  COOMIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH,
TUTHEHBI, pPecypcocOepeKeHusi, TMpPaBOBBIX U
9THYECKUX HOpPM, HOPM  HWH(MOPMAIMOHHON

ATWJIEHA M U3Yy4YEHHE €ro CBONCTB, KAUECTBEHHBIE PEAKLUU HAa aJIbJIETH]IBL,
Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypaiusi OelKOB INpH HarpeBaHUHU,
[[BETHBIE pPEAKIUU OENTKOB; MPOBOJUTH pPEAKUUHd HOHHOTO OOMEHa,
OTIpENIENATh CPeIy BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIINU Ha CyIb(dar-,
kapOoHaT- M  XJIOPUJA-aHUOHBI, Ha KATHUOH AaMMOHHS;  pellaTh
JKCIEpUMEHTalbHbIE 3a7auu o TemaMm "Metambsl" u "Hemeramisl") B
COOTBETCTBUHU C TMpaBWJIAMH TEXHUKH O€30MaCHOCTH TPH OOpaIIeHUH C
BELIECTBAMU U J1a0OpaTOPHBIM 00OPYIOBAaHUEM; MPEACTABIATh PE3YIbTAThI
XMMHUYECKOTO SKCIIEPUMEHTa B (JOpME 3alliCH YpaBHEHUI COOTBETCTBYIOIINX
peakuuii ¥ GopMyIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- yYMETh aHAJIM3UPOBATH XHMHUUYECKYI0 HMH(QOpPMAIUIO, MOIYyYaeMyl U3
pa3HbIX MCTOYHHUKOB (CpeACTB MaccoBoW uHGopmanuu, cetb MHTepHeT n
Apyrue);

- BIAJAECTb OCHOBHBIMM METOJAAMHM HAyYHOTO IIO3HAHUS BEIIECTB U

XUMHYECKUX  sIBJIeHMH  (HaOmioJeHwe,  U3MEpeHHe,  IKCIEePUMEHT,
MOJICITMPOBAHNE);

- YME€Th NPOBOJUTH PACYETHl MO XUMHUYECKMM (opMysaM U ypaBHEHHAM
XMMHUYECKHX peakuuil ¢  HCHOJIb30BaHMEM  (U3NYECKUX  BEJIUYHH,

XapaKTEepPU3YIOIINX BEIIEeCTBAa C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh
CUCTEMHbIE XUMMYECKUE 3HAHUA JUIsl MPUHATUS PEIIeHUNH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




0€30IMacHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUWA W 3alIUThI
nHpopManuu, HHOOPMAITHOHHOK 0€3011aCHOCTH
JIMYHOCTH,

OK 04.

D dexTuBHO
B3aUMOJICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTU U CAaMOOTIPEICIICHUIO;
-OBJIAJICHUE HaBBIKAMHU yueOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM M COLMAIBHOMN
NEeSITENHHOCTH;

OBaanenue YHHMBeEpPCAJAbHbIMH
KOMMYHUKATHBHBIMU J1eHCTBUAMM:

0) coBMecTHAasI IeATeJIbHOCTD.

- TIOHMMAaTh ¥ HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TPUHUMATh IIeJIM COBMECTHOHW JIESATEIbHOCTH,
OpPraHU30BBIBaTh U KOOPJAMHUPOBATH JCUCTBUS IO
€e¢ JIOCTIDKCHHUIO: COCTaBJIATH IUIAH JICHCTBHIA,
pacnpenensiTh poJid ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPAMHHUPOBATb U BBHINOJHATH paboTy B

YCIOBUSAX pealibHOTO, BUPTYaJILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYIIECTBISITh IO3UTUBHOE CTPATETMUYECKOE

MOBEJICHNE B PA3JIMYHBIX CUTYalUsIX, MPOSBIIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUIIMATHBHBIM
OBJ1ajileHUe YHUBEPCAIbLHBIMHU PEryJsITUBHBIMHU
JelCTBUSIMH:

I') NPUHATHE ce0s1 U APYTHX JIIOIe:

- MPUHUMATh MOTHUBBI U apT'yMEHTHI IPYTUX JTIOACH
MIPU aHATU3€ PE3YyNIbTATOB JESITENLHOCTH;

- IpU3HaBaTh CBOE MPAaBO M MPaBO JIPYrUX JHOJAEH
Ha OIIHUOKH;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MU C
TIO3MIIMH IPYTOTO YEJIOBEKa;

- yMeTb IUIAHUPOBATb U  BBINOJHITH XUMHUYECKUH  3KCIIEPUMEHT
(mpeBpallleHHsT OpPraHWYEeCKUX BEIIECTB IIPU HAarpeBaHUM, IOJydEHHE
ATUJIEHA M U3YyYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEaKLUU Ha alibJErHjbl,
KpaxMas, YKCYCHYIO KHUCJIOTY; JeHaTypauus O€JKOB IpU HarpeBaHUH,
[BETHbIE pEaKIUH OEIKOB; NPOBOAUTH pEaKIMM HOHHOTO OOMeHa,
OTIPENENATh CPeay BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEeaKIIUU Ha Ccyab(dar-,
KapOoHaT- M  XJIOPHJI-aHUOHBI, Ha KATHOH AaMMOHHS;  pelaTh
JKCIIEpUMEHTaJbHbIe 3afaun 1o Temam "Meramisl" u "Hemeramnel") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MacCHOCTH MpH OOpalleHUuu C
BELIECTBAMU U J1A0OpaTOPHBIM O00OPYIOBAaHUEM; MPEACTABIATh PE3yIbTAThI
XMMHYECKOTO IKCIIEPUMEHTa B (popMe 3aIuCH YpaBHEHHH COOTBETCTBYIOIINX
peakuuii u GopMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3y/IbTaTOB




OK 07.
ConeiicTBOBATH
COXPaHEHUIO
OKpYKaroleu
CpeIbl,
pecypcochepex
SHHUIO,
MPUMCHSITh
3HaHUs 00
W3MCHCHUN
KITUMarTa,
TIPUHITATIBI
OEepEeKITUBOTO
MIPOU3BO/JICTRA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYaIUIX

B o0s1acTH 3K010rMYE€CKOr0 BOCTIMTAHUS:

- c(hopMHUPOBAHHOCTH SKOJOTUYECKON KYIbTYPHI,
[NOHMMAaHHUE BIIMSHUSA COLUAIBHO-3KOHOMUYECKHUX
IIPOLIECCOB  HAa  COCTOSIHUE  IPUPOJHOM U
COLIMANIBHOM  Cpellbl, OCO3HAHME IJI00AJIBHOTO
XapakTepa 3KOJOTHYECKUX Ipo0iieM;

- INIAHUPOBAHUE WM OCYLIECTBICHUE JICUCTBUH B
OKpYXKalolllel Cpelle Ha OCHOBE 3HAHUA LIeJIer
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHUBHOE HEINPUATHE JCUCTBUN, IPUHOCAIINAX
BpE€Jl OKPYXKAIOIIEH Cpeae;
- yMEHUE MPOrHO3MpPOBaTh HEOIATONPUATHBIE

AKOJIOTUYECKHUE TOCIE/ICTBHS TMPEATPHHUMAEMBIX
JNENCTBHMN, MPEAOTBPAIATh UX;

- paciupermne OIIBITa
9KOJIOTUYECKOM HAMPaBICHHOCTH;
- OBJIaJICHHE HABBIKAMHU Y4EOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COLMAITLHOM
JIeSITeILHOCTH;

JCATCIIBHOCTHU

- chopMupoBaTh MPEACTABICHUS: O XUMHYECKOH  COCTaBISIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJM XMMHHU B TNO3HAHUU SIBIICHHUI
npupobl, B (HOPMHUPOBAHMHM MBIIUJICHHS W KYJAbTYpPhl JIUYHOCTH, €€
(yHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOAMMOM JUIsl PEIIEHUs IPAKTUUECKUX
3aa4 M HKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO H
MIPUPOJIHOM CpelIE;

- yMeTh cOOII0AaTh MpaBuiia SKOJOTUYECKHU 1€1€CO00pPa3HOro MOBEACHUS B
ObITY U TPYHAOBOW JESITEIBHOCTH B LIEISIX COXPAHEHMsSI CBOETrO 3/I0POBBS U
OKpYXKalolllel MPUPOJHOW CpEelbl; YYUTHIBATH OMACHOCTH BO3IACHCTBUS HA
JKUBBIE OPraHU3MBI OIIPEAEIICHHBIX BELIECTB, MOHUMAas CMBICI ITOKA3aTest
IIPEAEIBHON JOIYCTUMOM KOHIIEHTPauU




Bun gestenpHOCTH

[IpodeccronanbHbIE KOMIIETEHITUH, COOTBETCTBYIOIINE BHIAM
JIEATEIIbHOCTH

DKCIutyaTanus u
TEXHUYIECKOE
oOciry>)xnuBaHue
(byHKIIMOHATIBHOTO
o0opynoBaHus,
IIOJIE3HOM HArpy3KH
0eCIUIOTHOTO
BO3/IYIIIHOTO CyJHa,
CHCTEM TIepe/iaud U
00paboTKH
nH(pOpMaLUU, UHBIX
AIIEKTPOHHBIX U
M(POBBIX CUCTEM, a
TaKXe CUCTEM
KPETUICHHSI BHEIITHUX

Ipy30B

IIK 1.1. OcymiecTBasATh TEXHUYECKYIO IKCILTyaTaIHIO
(yHKIMOHATBHOTO 000PY/I0BAHUS, CUCTEM PETHCTPAIIUH TTOJIETHBIX
JIAHHBIX, cOOpa U nepeaayn nHPOPMAaIIHH.

ITK 1.2. OcymiecTBasTh TEXHUYECKYIO IKCILTyaTauio cucTeM GoTo- U

BHJICOCHEMKH, CUCTEM CIIELUATHU3UPOBAHHOTO HABECHOTO
000pyI0BaHNUs, CUCTEMbl MOHUTOPUHTA 36MHOM MOBEPXHOCTH U
BO3JIyITHOTO MPOCTPAHCTBA, a TAKXKE CUCTEM KPETJICHUS! BHEIIHETO

rpy3a.

[IK 1.3. OcyiecTBisiTh BEEHUE IKCITyaTallMOHHO TEXHUYECKON
JOKYMEHTAIUH.

IIK 1.4. OcymiecTBasaTh 00pabOTKy JaHHBIX, TOJTYYEHHBIX OT
(YHKIIMOHATIBHOTO 000PYAOBAHMSI, CUCTEM PErHCTPALIMH TTOJIETHOM
uH(bOpMaIIUK, C LIEIbI0 COONI0IeHUs TPEOOBAHHI BO3AYILIHOTO
3aKOHOJATENHCTBA B 001acTH oOecneueHrs 6e30MacHOCTH MOJIETOB.

IIK 1.5. OcymectBasats 06paboTKy MH(pOpMALIUK, TOJTYIEHHOH OT
cucteM (hOTO- ¥ BUACOCHEMKH, CHCTEM CIICIHATH3UPOBAHHOTO
HaBECHOT'0 000pyI0BaHMs, CUCTEMbl MOHUTOPHHTA 36MHOM
MOBEPXHOCTHU U BO3/YIIHOTO NMPOCTPAHCTBA, CHCTEMATU3UPOBAThH
HOJIy4E€HHBIE JaHHBIE U OPraHU30BHIBATh X XpaHEHHE.
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2. CTPYKTYPA U COJAEP)KAHUE YUEBHON JUCIUILJIAHBI

2.1. O6beM TUCUUIIMHBI U BUJIbI YYEOHOU JeATEIbHOCTU

Bua yueOHo# paGoThl

O0BbeM yacoB

BCET'O 78
O0bem paGoThl BO B3aUMO/I€HCTBUH ¢ MPenogaBaTeiemM 68
B TOM YHUcJIe€!
nmabopaTopHbIe PabOTHI 12
MPAKTUYECKHUE 3aHATUS 24
Jlpyrue Buapl yueOHbBIX 3aHITHHA 32
KypcoBasi pabota (poekr) (eciu npedycmompeno) | =mmmmm—-
B ToM uucisie B popme NpakTHUYECKO MOAT0OTOBKH 10
IIpo¢deccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHUE (COLEePIKAHUE 12
NMPUKJIAJTHOTO MOYJIfA)
Camocmoamenvnana paboma odyuarouwiezoca (6ceco) -
HToroBnblii KOHTPOJIb 3a4eT

12



2.2. TeMaTH4eCKHH IJIAaH U COAEP/KaHUE IMCUUIIMHBI

HaunmeHoBaHue Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U Po¢ecCHOHAIBHO- O6bem Mara ®opmupyemMble
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NIPUKJIAJIHOH | YacoB KOMIIeTeHII UM
MOAYJIb (PH HAJIMYHMH)
1 2 3 5
Paszgea 1. OcHOBBI CTPOCHUSA BelleCcTBa 6
Tema 1.1. OcHoOBHOe coep:KaHue 4
CrpoeHue aToMOB Teopernueckoe odyuenue 2
XUMHUYECKUX
SIEMEHTOB H CoBpeMeHnHas MOJieb cTpoeHust atToMa. CHMBOJIMYECKUIN SI3bIK XUMUHU. 1
npupoaa XUMUYECKUH dJIeMeHT. DIIeKTpOHHas KoHpurypanus aroma. Knaccudukanus
XIMITICCKOH cBszy | XAMHAYECKHX DIIEMEHTOB (8-, P-, d-31eMeHTbI). BaneHTHbIE SIEKTPOHBL.
= OK 01
BaneHnTHOCTh. DJEKTPOHHAS MPUPOJIa XUMUUECKON CBSI3H. 1
DIEeKTPOOTPUIIATEIILHOCTh. BUIbI XUMHUUECKOW CBSI3U (KOBaJICHTHAs, MOHHAS,
MeTaJUTMYecKas, BOJOPOAHAs) U CITOCOOBI ee 00pa30BaHUs
IIpakTHYecKHe 3aHATHS 2
Peurenue 3aganuii Ha UCIOJIB30BAHNE XUMHUUYECKON CHMBOJIMKY U HA3BaHUU 1
COEIMHEHU I 1I0 HOMEHKJIAType MEKIYHAPOJHOTO COK3a TEOPETUUYECKOUN U
MPUKIIAHON XMMHUU U TPUBUAJIbHBIX Ha3BAHUM Ul COCTABIECHUS XUMUYECKUX
(dhopMyI AByXaTOMHBIX COEUHEHUN (OKCUIOB, CYab(UIOB, THAPUIOB U T.I.) U
JPYIUX HEOPraHMYECKUX COCUHEHUN OTAEIbHBIX KJIACCOB.
Pemenue 3agannii Ha UCTIOJIB30BAHNE XMMHUYECKON CUMBOJIMKH U HAa3BaHUM 1

COEIMHEHUH 110 HOMEHKJIaType MEKyHapOIHOTO COI03a TEOPETUYECKON U
MPUKIIAJHON XMMUU U TPUBHAJIBHBIX HA3BAaHUM JUIS COCTABICHHUS] XUMHYECKHX
(opMyn IBYXaTOMHBIX COETMHEHUN (OKCUI0B, CYIb(UI0B, THAPHUJIOB U T.II.) U
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JIPYTUX HEOPTaHUYECKUX COEIMHEHUHN OTAENIbHBIX KJIaCcCOB.

Tema 1.2.

[Tepuoanueckuii
3aKOH U Ta0iauIa
.. MenneneeBa

OcHoBHOe coepkaHue

HpaRTuquRne 3aHATUSA

[Iepnoanueckas cucrema xumudeckux snemenToB [I.1. Menzaeneesa.
®usnueckuit cmeici [lepuoanueckoro 3akona .M. Menneneesa.

3aKOHOMepHOCTI/I N3MEHCHHS CBOMCTB XUMHUUECKUX 9JICMCHTOB, O6p33yeMBIX MU

IMPOCTBIX U CIIOKHBIX BEHICCTB B COOTBETCTBUU C ITOJOKCHUEM XUMHUYCCKOT'O

anemenTa B [lepuonnueckoi cucreme. MUpOBO33pEHYECKOE U HAYYHOE 3HAYEHUE

[Tepuonnueckoro 3akona J[.1. Menaeneesa. [Iporno3er .M. Menneneena.
OTKpI)ITI/Ie HOBBIX XUMHUYCCKUX BJICMCHTOB.

PemieHne NpakTHKO-OPMEHTHPOBAHHBIX TEOPETHYECKUX 3aaHUI
(mpakTHYecKasi NOAr0TOBKA) Ha XapaKTEPUCTUKY XUMHUECKHUX PJIEMEHTOB
«Metamnieckue / HeMeTaJUTMYECKHE CBOMCTBA, AIIEKTPOOTPUIIATEIILHOCTh
XUMHUUYECKUX AJIIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM CTPOCHUEM U
MOJIO)KEHUEM B IEPUOANYECKON CUCTEME XUMHYECKUX AnemeHToB 1. M.
MenpeneeBay sl TEXHOJIOTHH JIECO3aroTOBKU. (10 pekoMeHaarusm [TM)

OK 01

OK 02

Pa3znen 2. XumMmuyeckue peakumu

12

Tema 2.1. Tunel
XUMHAYECKUX
peakuuin

OcHOBHOE cojlep:KaHue

Teoperuyeckoe o0yueHue

OK 01

KJ'IaCCI/I(l)I/IKaI_[I/IH W TUIIbI XUMHWYCCKUX peaKum?I C Y4aCTUCM HCOPIraHUYICCKUX
BCIICCTB. CocraBienne ypaBHCHI/Iﬁ peaKHI/Iﬁ COCINHCHUS, pa3JIOKCHUA,
3aMCIICHHNA, O6MCH8., B T.4. peaKHI/Iﬁ TOpCHHs, OKUCICHHA-BOCCTAHOBJICHUS.

KJ'IaCCI/I(I)I/IKaI_[I/IH W THUIIBI XUMHWYCCKHUX peaKHI/Iﬁ C Y4aCTUCM HCOPIraHUYICCKUX
BCIICCTB. CocraBicHue ypaBHCHI/Iﬁ peaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHU,
3aMCIICHUS, O6MeHa, B T.4. peaKHI/Iﬁ TOpCHUs, OKUCIICHUA-BOCCTAHOBJICHUS.

14



HpaKTI/I‘leCKaH noAroroBKa Ha Knaccml)mcaumo U THIIbI XUMHYCCKHX
peaKum‘/i YyacTByroumux B 06pa30BaHI/II/I APEBECHLIX MOPOA.

YPaBHeHI/Iﬂ OKHCJICHUSA-BOCCTaHOBJICHUA. CTeneHb okuciieHus. OKUCINUTENb U
BoccTaHOBHUTEIL. COCTaBJICHHUE U YpaBHUBAHHUEC OKUCIIUTCIIBHO-
BOCCTAaHOBUTCIBHBIX peaKHI/IfI MCTOIOM BJICKTPOHHOI'O Oamanca. OKHUCIUTEIBHO-
BOCCTAHOBUTCJIbHBIC PCAKIIHN B IIPHUPOAC, MPOU3BOJACTBCHHBIX ITPOLECCaAX U
KU3HCACATCIIBHOCTH OPraHU3MOB.

YPaBHCHI/Ifl OKHCJICHUSA-BOCCTaHOBJICHUA. CTeneHb okuciieHus. OKUCINUTENb U
BoccTaHoBHUTEIL. COCTaBJICHHE U YpaBHUBAHHUEC OKUCIIUTCIIBHO-
BOCCTAaHOBUTCIIBHBIX peaKHI/Iﬁ MCTOOOM JJICKTPOHHOTI'O Oananca. OKUCIIMTEILHO-
BOCCTAaHOBHUTECJIBHBIC PCAKINH B IIPUPOJAEC, TPOU3BOACTBCHHEIX ITPpOLECCAX U
KU3HCACATCIBHOCTH OPraHU3MOB.

PemieHne NpakTHKO-OPMEHTHPOBAHHBIX TEOPETHYECKUX 3aaHUI
(mpakTHYecKas MOATOTOBKA) HA OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC PEAKIIVY B
IIPUPOJE, IPON3BOJCTBEHHBIX ITPOLIECCAX U XKU3HEACATEIbHOCTH OPraHUu3MOB
MIOJIBEPTIINE BIUSAHUIO BBIOPOCOB BPEIHBIX BELIECTB IIPU PabOTE TEXHUKE AJIS
3arOTOBJICHUS IPEBECUHBL.

Pemenne npakTMKO-OpMEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHUI
(npakTHyecKasi MOATOTOBKA) HA OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIINH B
MIPUPO/ie, TPOU3BOJCTBEHHBIX MIPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB
MOJBEPrIINe BIUSHUIO BBIOPOCOB BPEIHBIX BEIIECTB MPH padOTe TEXHUKE IS
3aroTOBIICHUS IPEBECUHBIL.

IlpakTHYeckue 3aHATHSA

KonnuecTBeHnHbIe OTHOIIEHUS B XUMHUH. OCHOBHBIE KOJIMYCCTBEHHBIC 3aKOHEI B
XHUMHUHU U pACYCTHI 110 YPAaBHCHUAM XUMHUUYCCKUX peaKHHﬁ. Moub Kak eIuHUIa
KOJINYCCTBA BCIICCTBA. MOJ'I}IpHa}I Macca. 3aKOHBI COXPAHCHUS MACCBI U DHEPTIUU.
3aKkoH ABOFa,Z[pO. MOJIHpHBIfI 00beM ra3oB. OTHOCUTEIIbHAS TIJIOTHOCTH T'a30B.
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PacueTsl 0 ypaBHEHUSIM XUMUYECKUX PEAKIIUN C UCIIOJIb30BAHUEM MACCHI,
o0bemMa (HOpMallbHBIC YCIOBHS) Ta30B, KOJMYECTBA BellecTBa. Pemenne
NMPaKTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHuil (MpaKTHYecKas
NMOAr0TOBKA) HA BIUSHUS OCHOBHBIX KOJMYECTBEHHBIX 3aKOHOB XUMHH B
3aroTOBJICHUU JAPEBUCHHBI.

KonnuecrBennsie oTHOIIEHUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMHHU U paCUYCTHI 110 YPAaBHCHUAM XUMHUUYCCKHUX peaKquI. Mob kak CIUHHUIa

KOJINYECTBA BEUICCTBA. MOJ'ISIpHaSI Macca. 3aKOHBI COXPAaHCHUSA MACChlI U DOHEPTHHU.

3akoH ABoraapo. MomsipHblil 00beM ra3zoB. OTHOCUTENbHAS INIOTHOCTD T'a30B.
PacueTsl o ypaBHEHUSIM XUMUYECKUX PEAKIIUN C UCTIOJIH30BAHUEM MAaCCHI,
00beMa (HOpMaJIbHBIE YCIIOBHUS ) Ta30B, KOJMYECTBA BemiecTBa. Pemenue
NMPAKTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHNH(NMpaKTHYecKAasi
NMOAr0TOBKA) HA BIUSHUS OCHOBHBIX KOJUYECTBEHHBIX 3aKOHOB XUMHH B
3arOTOBJICHUU JAPEBUCHHBI.

Tema 2.2.
DJIEKTPOJIUTHYECKAS
JiCCOLMas U
WOHHBIN 0OMEH

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

Teopust 37eKTpOTUTHYECKON AuccorMannu. MoHbl. DIEKTPOIUTHI,
HEIJICKTPOJIUTHI. Peakiinu nonHoro oomena. CocTaBiieHHE peaKIuii HOHHOTO
oOMeHa IyTeM COCTaBJICHUS MX TOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHEHUH.
IIpakTHYecKkasi MOArOTOBKA Ha CO/IePKaHHE 3JIeKTPOJIUTOB B JIPeBeCHBIX
nopojaax.

CocraBienue peaKI_lI/Iﬁ HOHHOTO 0OMeHa IIyTEM COCTABJICHUA UX ITOJIHBIX U
COKpalll€CHHbIX HOHHBIX ypaBHeHHﬁ. KuncnoTHO-0CHOBHBIC PCaKIuu. BaﬂaHI/Iﬂ Ha
COCTaBJICHUC NOHHBIX peaKI_II/Iﬁ

JlabopaTopHble 3aHATHS

OK 01

OK 04

16



JlaboparopHas padoTa “Tumnsl XuMudecKux peakuuii”. VccinenoBanre TUTIOB (110
COCTaBY M KOJMYECTBY HCXOHBIX U 00Pa3yIOIIUXCS BEUIECTB) U IPU3HAKOB
XUMHYECKUX peakiuid. [TpoBeaeHne peakiiiii HOHHOTO 0OMEHa, OTpeIeIeHUE
Cpebl BOJHBIX PACTBOPOB. 3a/laHKsI Ha COCTABICHHE HOHHBIX PEaKIIHMiA

JlaboparopHas padoTa « Tumbl XuMHUYECKUX peakuiy. VccienoBanue TUIIOB (110 1

COCTaBY M KOJIMYECTBY HCXOJHBIX U 00Pa3yIOIIUXCS BEIIECTB) M IPU3HAKOB

XUMHUECKUX peakuuid. [IpoBenenmne peakunii HOHHOTO 0OMeHa, OIpeesIeHNe

Cpeabl BOJHBIX PAaCTBOPOB. 3a/laHMsI Ha COCTABIICHHE HOHHBIX PEaKITHi
KonTpoabHasn «CTpoeHue BemecTBa H XUMUYECKHE PeaKInu» 2
padora Ne 1
Pasznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. OcHoOBHOE coiep:KaHue 4 OK 01
Knaccuduxkarnus, OK 02
HOMEHKIATYPA H Teoperuyeckoe o0yueHue 2
cTpocHHe [peamer Heopranuueckoit xumun. Kinaccudukaiys HEOPraHnIeCKUX BEIIECTB. 1 IIK' 1.2
HCOPTaHHICCKIX [IpocTeie u cnoxHbIe BenecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BEIMIECTB (OKCHUIBI, o
BEIICCIB THJIPOKCHUJIBI, KUCIIOTBI, COJM). B3aMOCBS3b HEOPraHMYECKMX BEIIECTB. '

ArperaTHble COCTOSIHUS BemecTBa. Kpucramueckne u aMmopQHbIe BElecTBa.

THIBI KPUCTAJUIMYECKHUX PEIICTOK (ATOMHAs, MOJICKYJISIpHAsS, HOHHAS,

MeTaJUTHYecKas).

3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMICCKON 1

pereTKy. 3aBUCUMOCTh XUMUYECKOI aKTUBHOCTH BEILECTB OT BUJIa XUMHUYECKON
CBSI3U U THIIA KPUCTAJUIMYECKOH perieTku. [IpuunHbl MHOrooOpasusi BEeLecTB.
PemeHue nNpakTuKO-OpMEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHU I
NPaKTHYeCKasi MOAr0TOBKA) HA BIIMSHNE HEOPTaHUYECKUX BEIIECTB HA
KHU3HEJEATENBHOCTD JPEBECHBIX TPOPOI.
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HpaRaneCRne 3aHATUSA

Homenknatypa HeopraHM4ecKHX BEIIECTB: Ha3BaHUE BEILECTBA UCXOIS U3 UX
XUMUYECKOH (POPMYIIBI UIIH COCTABICHUE XUMUIECKOU (POPMYITBI HCXOIS U3
Ha3BaHMs BelecTBa o MexayHapoanol (MIOITAK) wiu TpuBuansHOM
HOMEHKIarype.Penenne npakrnyeckux 3ajaHuil o KiacCUupUKaIum,
HOMEHKJIATYpe U XUMUYECKUM (OpMYyJIaM HEOPraHUYECKUX BELECTB PA3IUYHBIX
KJ1acCOB (yrapHbli Ta3, yrieKUCIHbIi Ta3, aMMHaK, rallieHasi U3BECTh, HeralleHast
U3BECTb, MUTHEBAS COJIA U IPYT'HX): Ha3bIBaTh U COCTABIATH (DOPMYJIBI
XMMHMUYECKUX BEIIECTB, ONPEEIATh MPUHAIIEKHOCTD K Kiaccy. cTouHuku
XMUMHUYECKON nH(pOopMaIuu (CpecTB MaccoBoi nHpopMaluu, cetb UHTepHeT u
npyrue). [louck nadopmanny no Ha3BaHUSIM, UACHTUPUKATOPAM, CTPYKTYPHBIM
¢dopmynam. IlpakTHyeckass NOAroTOBKA Ha cOJAepKaHUE HEOPraHUYeCKUX
BellleCTB Pa3JINYHBIX KJIACCOB B JIpeBeCHbIX NMPOAaX.

HOMGHKJ'IaTypa HCOPraHMYCCKUX BCIICCTB: HA3BAHUC BCUICCTBA UCXOOA U3 UX
XUMUYECKOH (POPMYITBI MJTH COCTABICHUE XUMUYECKOW (POPMYITBI MCXOIS U3
Ha3BaHus BemecTBa o MexayHapoaaoi (MIOITAK) unu TpuBuanpHOM
HOMEHKJIaType.Perenne npakTHIecKuX 3a1aHui 1Mo KJIacCH(HUKAIINY,
HOMEHKJIATYpEe ¥ XUMHUYECKHM (pOopMysIaM HEOPraHUYECKUX BEUIECTB PA3INIHBIX
KJ1accOB (YrapHbIii ra3, YrIIeKHCIIbIN Ta3, aMMHaK, TalllcHasi U3BECTh, HETallIeHas
W3BECTh, IUTHEBAs COJIa M IPYTUX): HA3bIBATh M COCTABIIATH (DOPMYITBI
XUMUYECKHUX BEIECTB, ONPEACIATh MPUHAIICKHOCTH K Ki1accy. McrouHukn
XUMUYECKOH nH(pOopMaIiu (CpeacTB MaccoBOi HHPpOpManuu, ceTb MIHTEpHET 1
npyrue). [louck nHPpOpPMALIUK 110 Ha3BAHUAM, UICHTU(UKATOPAM, CTPYKTYPHBIM

bopmynam

Tema 3.2. dusnko-
XUMHYECKHE
CBOIiCcTBa
HEOPraHMYeCKUX

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yuenune

Mertannel. O6ume pusnyeckre 1 XuMu4eckue cBoiicTBa MetayuioB. CriocoObl

OK 01

OK 02

I1K1.1
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BCIICCTB

[IOJIy4eHUs. 3HaUYEHUE METAJUIOB U HEMETAJUIOB B IPUPOJIE U KUZHEAECATEIBHOCTH
YeJoBeKa U opranu3mMoB. Kopposust MeTaioB: BBl KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOppo3uu. Pelienne NpakTuKo-OpueHTHPOBAHHBIX
TEOpPeTHYECKHUX 3aIaHU (IPaAKTHYeCKas MOAr0TOBKA) HA COECpKaHUE
METAJUIOB KOTOPBIE MOJIBEPratoTCs KOPPO3UU UCIIONB3YEMOro 000pyIOBaHUS AT
3aroTOBJICHUS JIECHBIX NIOpoA. (1o pekomeHnaauuam IIM)

Mertannsl. O6mue ¢puznyeckue 1 XuMudeckre cBoicTBa MeTayioB. CriocoOsl
MOJIyuyeHusl. 3Ha4YeHHe METAUIOB M HEMETAJVIOB B PUPOJIE U KUZHEIEATEIHHOCTH
4esloBeKa U opraHu3mMoB. Koppo3ust MeTayioB: BUIbl KOPPO3UHU, CIIOCOOBI 3aIIUTHI
METAJUIOB OT KOppo3uu. PelieHne NnpakTuKo-OpueHTHPOBAHHBIX
TeOpeTHYECKHUX 3aJaHuil (MPaKTHYEeCKAas MOAT0TOBKA) HAa COJICpKAHHUE
METaJJIOB KOTOPbIE MOIBEPratoTCs KOPPO3UHU UCIOIb3yEMOT0 000PYA0BAHUS IS
3aroTOBJIEHUS JIECHBIX NIOpoA. (1o pekomeHnaauusam ITM)

XUMHYeCKHe CBOMCTBAa OCHOBHBIX KJIaCCOB HCOPraHn4eCKux BEIICCTB (OKCI/I}IOB,
TUAPOKCHUJIOB, KHCIIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
MIPOCTHIX BEIIECTB, BOJOPOIHBIX COEAMHEHUMN, BBICHINX OKCUJIOB U THAPOKCHIOB

XuMHYecKre CBOMCTBa OCHOBHBIX KIIACCOB HEOPraHNYCCKHUX BCUICCTB (OKCI/I,HOB,
TUAPOKCHUOOB, KUCJIOT, coJieli u I[p) 3aKOHOMepHOCTI/I B U3MCHEHHNH CBOMCTB
IIPOCTBIX BCIICCTB, BOAOPOJHBIX COC,Z[HHeHPlﬁ, BBICINUX OKCHUIOB U THAPOKCHIOB

IIpakTHYeckue 3aHATHS

CocraBieHue ypaBHEHUN XUMUYECKUX PEAKLUI C yUaCTUEM IIPOCTBIX U CIOMKHBIX
HEOPraHMYECKUX BEIECTB: METAJIOB U HEMETAJIOB; OKCHJIOB METAJUIOB,
HEMETaNIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPIAHUUECKUX KUCIIOT, OCHOBAaHUH U
aM(pOTEPHBIX THAPOKCHUJIOB; HEOPTAHUUECKUX COJIEH, XapaKTepU3YIOLIUX UX
cBolcTBA. PelieHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHU
(mpakTH4YecKkasi MOAr0TOBKA) Ha CBOMCTBA, COCTaB, MOJy4YeHUE U Oe30MacHoe
UCIOJIb30BAHNE BaXKHEHIINX HEOPraHMUECKUX BEIIECTB B OBITY U MPAKTHUECKOM
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ACATCIBHOCTH 4YCJIOBCKA

CocraBieHHEe ypaBHEHUN XUMUYECKUX PEAKIUI C yUaCTUEM IPOCTBIX U CIOMKHBIX
HEOPraHMYECKHUX BEIIECTB: METAJIOB M HEMETAJLIOB; OKCUJI0B METAJIOB,
HEMETAJUIOB ¥ aM(OTEPHBIX 3JIEMEHTOB; HEOPTAHUUECKUX KHUCIIOT, OCHOBAaHUH U
aM(OTEPHBIX TUAPOKCH/IOB; HEOPTAHUIECKUX COJIEH, XapaKTePU3YIOIUX UX
cBolicTBA. PelieHne NPpaKTHUKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHHI
(mpakTH4ecKasi MOATOTOBKA) Ha CBOMCTBA, COCTAaB, MOJIy4€HHE U O€3011acHOe
HCI0JIb30BAHNE BAXXHEUIIINX HEOPraHMUECKUX BEIIECTB B OBITY U IPAKTUYECKON
JESATEITbHOCTH YEJIOBEKA

Tema 3.3.
Wnentnduxarms
HEOPraHMYECKUX
BEIIECTB

OcHoBHOE CoA€cpiKaHue

JlabopaTopHble 3aHATUSA

JlabopaTtopHnas pabora «aeHTHhUKAINS HEOPraHUIECKUX BEIIECTBY. Pemenne
SKCMEPUMEHTAJIbHBIX 33734 110 XMMHUYECKUM CBOMCTBAM METAJIJIOB U HEMETAJLIOB,
10 PacrO3HaBAHUIO U MOJTYYEHUIO COSAMHEHNN METAJJIOB U HEMETAIIJIOB.
Wnentuduxaiys HeOpraHn4eckuxX BEUIECTB C UCIIOJIb30BAHUEM UX (DU3HKO-
XUMHUYECKUX CBOMCTB, XapaKTEPHBIX KAUECTBEHHBIX peakinii. KauecTBeHHbIE
peakiuu Ha cynbdar-, kapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS.
IIpakTHyeckasi MNOArOTOBKA HIEHTU(HUKALHUSA HEOPTAaHUYECKHUX BellecTB ¢
HCI0JIb30BAHMEM HX (PM3MKO-XHMHYECKUX CBOWCTB, XapaKTePHbIX
KaYeCTBEHHbIX peaKklil 1Jisl pa3HbIX IpPeBeCHbIX MOPO/.

JlaboparopHas padota «nenTudukanus HeopraHM4YEeCKUX BellecTBy». Pemienue
AKCMEPUMEHTATBHBIX 337a4 0 XUMHUYECKUM CBOHCTBAM METAIJIOB U HEMETAIIJIOB,
10 PaCHO3HABAHUIO U MOJTYYECHUIO COSAUHEHUN METAIJIOB U HEMETAIIJIOB.
WNnentuduxaiys HeOpraHn4ecKuxX BEUIECTB C UCIIOJIb30BAHUEM UX (DPU3HKO-
XMUMHUYECKUX CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIE
peakiuu Ha cynb(dar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS

OK 01
OK 02
OK 04

IIK 1.3
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KonTpoabnas CBoiicTBa HEOPraHUYeCKHX BellecTB 2
padora Ne 2
Paznen 4. CTpoeHue U CBOIICTBA OPraHUYeCKHUX BelleCTB 24
Tema 4.1. OcHoBHOE coep:kaHue 4 OK 01
Krnaccudukarmus,
CTpOCHHE H Teoperuueckoe o0yueHue 2
HOMCHKJIATYpa XUMHYECKOE CTPOEHHUE KaK MOPSI0OK COETUHEHHSI aTOMOB B MOJIEKYJIE€ COTJIACHO
OpraHiieCKuX ux BaJieHTHOCTU. OCHOBHBIE MOJI0KEHHS TEOPUN XUMUYECKOTO CTPOEHUS
BEIICCTR opranuueckux coeauHeHuii A.M. bytnepoBa. YriepoHblii ckeaeT opraHndeckon
MOJIEKYJbI. 3aBUCUMOCTh CBOMCTB BEUIECTB OT XUMUYECKOTO CTPOCHUS MOJIEKYIL.
N3omepust u n3oMepsl.
[Tonsitre o pynkunoHanbHoM rpymme. Pagukan. [Ipunnumne! kinaccupukanuu
OpPraHUYeCKUX COCTUHEHNH. MexXTyHapo Hass HOMEHKIIATypa U IPUHITUTIBI
HOMEHKJIATypbl Oprannyeckux coeanneHuil. [lousarue 06 azorcoaepxamux
COEIMHEHUSX, OMOJOTMYECKH aKTUBHBIX BelllecTBax (yrieBojax, sKupax, 0enkax u
Ip.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHUAX (MOHOMED, TMOJIUMEp, CTPYKTYPHOE
3BEHO)
IIpakTHYecKne 3aHATHS 2
Homenknatypa opraHn4eckux COeTUHEHHUI OTAEIbHBIX KI1acCOB (HACHIIICHHBIE, 1

HEHACBIIIEHHBIEC U ApOMATHUECKUE YTIIIEBOIOPOIbI, CIIUPTHI, (PEHOJIbI, AlTbJCTUIBI,
KETOHBI, KaApOOHOBBIE KUCIIOTHI U Ap.) CoCTaBIECHUE MOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (JOPMYJT OpraHUYECKHUX BEIIECTB OTIEIbHBIX KJIACCOB, UCIIONb3Ys
WX Ha3BaHUS MO CUCTEMATUUYECKON U TPUBHAILHOW HOMEHKIIAType (3TUJIEH,
alleTHIIeH, TIUIeprH, PeHom, popManbIeru], YKCyCHas KUCI0Ta, TIIUIUH).
IIpakTHYeckasi MOATOTOBKA HA CO/IEPKAHHE OPraHUYeCKUX COeINHEHU B
Pa3JIHYHBIX PeBeCHbIX MOPOJAX.
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Pacuets! mpocreiinieii (opMyIibl OpraHMUECKOM MOJIEKYIbI, HCXOS U3
3JIEMEHTHOTO cocTaBa (B %). PelieHne NnpakTHKO-OpHEHTHPOBAHHBIX
TeopeTHYeCKNX 3aJaHuil (MpaKTHYecKasi MOAr0TOBKA) HA COJEp)KaHUE
OPraHUYECKUX COCIMHEHMM B PA3IMYHBIX IPEBECHBIX IOPOJAX

Tema 4.2. CBoiicTBa
OpPraHuYeCKUX
COEIMHEHUU

OcHoBHOE€ CoacpiKaHue

12

TeopeTuquRoe oﬁyqelme

DU3UKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHHUI OTAEIIbHBIX KJIACCOB
(ocobGenHOCTH Knaccu(UKAIMKU 1 HOMEHKJIATYPhl BHYTPH KJIacca;
TOMOJIOTUYECKHH sl U oOmas popmyna; uzoMmepust; Gu3ndecKkrue CBOMCTBA;
XMMHYECKHE CBOMCTBA; CIIOCOObI TIOTYUYEHHUS):

— IpeJeNIbHbIE YTIIEBOAOPO b (AJIKaHbI M LIUKIIOANIKaHbl). ['OpeHne MeTaHa Kak
OJIVH U3 OCHOBHBIX UCTOYHHKOB TEIJIa B MPOMBILIUIEHHOCTH U ObITY. CBOMCTBA
MIPUPOJHBIX YTIEBOJOPOAOB, HAX0XKICHHUE B MPUPOJIE U TPUMEHEHUE AIKAHOB;
IIpakTHYeckasi HIOATOTOBKA HA CBOMCTBA AJIKAHOB M WX BJIUSIHUSA HA
NPUPOAY 00PA30BAHMHU HOBBIX /IPEBECHBIX MOPOAAX.

— HenpeenbHble (ATKEHbI, AIKMHBI U aJIKaJUCHBI) U1 apOMAaTUYECKUE
yriaeBoaopobl. ['opeHue ameruneHa Kak ICTOYHUK BRICOKOTEMIIEPATYPHOTO
IJIAMEHHU JUTsl CBapKU U pe3Kku MeTaiuioB. [IpakTuyeckasi noAroTroBKa Ha
CBOIICTBA AJIKAHOB U HX BJIUSIHUS HA IPUPOY 00Pa30BAHUM HOBBIX
JApeBeCcHbIX MOPOaX.

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHMYECKUX COSAMHEHUN OTAEIbHBIX KIIACCOB
(ocobeHHoCTH KilaccuUKalMKU U HOMEHKIIATypbl BHYTPH Kilacca;
TOMOJIOTHUECKUH psif U o01iast popmyina; uzomepusi; Gu3nuecKue CBOICTBA,
XMUMHYECKHE CBOUCTBA; CIIOCOOBI MOTy4eHNUs):

— OPCACIIbHBIC YI'JICBOAOPOAbL (aJ'II(aHBI )51 HHKHO&J’IK&HLI). FOpeHI/IC METaHa KakK
OJIUH U3 OCHOBHBIX UCTOYHHUKOB TCILIA B IIPOMBIIIINIICHHOCTH U 6BITy. CBoiicTBa

OK 01

OK 02

OK 04

IIK 1.4
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IIPUPOJHBIX YIIIE€BOJOPOAOB, HAXOKICHUE B IIPUPOJIE U IPUMEHEHUE aJIKaHOB;

— HCTIPCACIIbHBIC (aJIKeHbI, AJIKUHBbI 1 aJIKaI[I/IeHBI) 1 apOMaTHUYCCKHUC
YrJI€BOJOPO/IbI. rOpCHI/Ie AlCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOT'O
IIaMCHU JIA CBAPKU U PE3KHU MCTAJLJIIOB

— a30TcoAepKAIINUE COCTUHEHUS (AMUHBI 1 aMUHOKHCIIOTHI, OCITKH).
BricokoMomekysipHbIE COeTUHEHHS (CHHTETHYECKUE M OMOJIOTHYECKHU -
aKkTUBHbIE). MOHOMED, OJIUMED, CTPYKTYpHOE 3BeHO. [lonmmepusanus stuieHa
KaK OCHOBHO€ HaIlpaBJICHUE €T0 HCMOJIb30BaHUs. |'eHeTndeckast CBsi3b MEXIY
KJlaccaMM Oprannyeckux coennHeHuil. [lpakTuyeckasi moAroToBKa Ha
cpoiictea BMC u ux B/JMSAHUS Ha IPUPO1Y 00Pa30BAHMHU HOBBIX JIPeBeCHbIX
nopojaax

— a30TCOIepXKAINE COeTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCTIKH).
BricokomonekymsipHble COeTMHEHUs! (CUHTETHUYECKUE U OMOIOrMUeCKHU -
aKkTuBHbIE). MOHOMED, OJIUMED, CTPYKTYpHOE 3BeHO. [lonmumepusanus stuneHa
KaK OCHOBHO€ HaIlpaBJICHUE €T0 HCIOIb30BaHMs. | eHeTuueckast CBsI3b MEXIY
KJlJacCaMH OPraHUYeCKUX COeTMHEHUN

IIpakTHYeckue 3aHATHS

CBoiicTBa OpraHMYECKUX COSAMHEHUN OTJIENbHBIX KJIACCOB (TpUBUAIbHAS U
MeXAyHapoaHass HOMEHKJIaTypa, XMMUYECKUE CBOMCTBA, CIIOCOOBI MOJTy4eHUs):
npeienbHble (AJIKaHbI M LHUKIOAIKAHbI), HEeMpeIebHbIE (aJIKEHbI, aIKUHBI U
aJIKaJIMeHBI) U apOMaTHYECKUE YIIeBOJIOPOIbI, CIIUPTHI U (PEHOJIbI, KapOOHOBBIE
KHUCTIOTBHI ¥ 3(DUPBI, aTbJICTH/IbI U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COSIMHEeHMsL. 3aaHNs HA COCTaBJICHUE YpaBHEHUN
XMUMHUYECKUX PEAKIUN ¢ yJaCTHEM OPraHuYeCcKHX BEIIeCTB HA OCHOBAHUU MX
cocTaBa u ctpoeHus. [IpakTHdeckasi MOArOTOBKA HA XUMUYeCKHe CBOICTBA
OPraHMYecKUX COeUHECHNH BIHAIONINX HA 00pa30BaHUM HOBBIX ApPEeBECHbIX
MOPO.
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CBoiicTBa OpraHUYECKUX COCTMHEHUN OTACIBHBIX KJIACCOB (TPUBHAIIbHAS U
MEXIyHApOIHAST HOMEHKJIATypa, XMMUYECKUE CBOMCTBA, CIIOCOOBI TIOTYyUCHHS ):
npeaesibHbIe (ATKaHbI U LIUKJIOAJIKAHbI ), HEMpeIeabHbIC (ATKEHbI, AIKUHBI U
QJIKQJINEHBI) U aPOMATHYCCKHUE YTIICBOIOPOIBI, CIIUPTHI U (PEHOJIBI, KAPOOHOBBIS
KHCIIOTBI ¥ 3(DUPBI, AJTbJICTH/IBI K KETOHBI, aMHHBI 1 AMHHOKHUCIIOTHI,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUS. 3aJjaHusl HA COCTABJICHUE YPAaBHEHUI
XUMUYECKUX PEAKIIUN C y4aCTHEM OPraHMYECKHX BEIIECTB HA OCHOBAHUU UX
coctaBa u ctpoeHus. [IpakTuyeckasi moAroToBKAa HA XMMUYECKHeE CBOICTBA
OPraHMYecKuX coeJUHEeHNH BIUAIONINX HA 00pPa30BaHUM HOBBIX JPEeBECHbBIX
MOpoJ.

CocraBiieHHE CXeM peakIuii (B TOM YKCIIE TIO MPEITOKEHHBIM IIETIOYKaM
MIpEeBPALLEHUI ), XapaKTEPU3YIOIINX XUMUYECKHE CBOWCTBA OPraHMUECKUX
COEIMHEHUH OTAENbHBIX KJIacCOB, CIOCOOBI MX MOJyYeHHs U Ha3BaHUE
OPraHNYECKHUX COECIMHEHMI 110 TPUBUAIBLHON WM MEXYHAPOAHOU
CHUCTEMAaTUYECKON HOMEHKIIaType. PelieHue NpakTHKO-OPHEHTHPOBAHHBIX
TeOpeTHYEeCKUX 3aJaHUil (MPaKTHYeCKAas MOAr0TOBKA) HAa CBOICTBA
OpraHUYECKUX COCAMHEHUN OTIIENbHBIX KJIACCOB B 00pa30BaHMM HOBBIX
JPEBECHBIX TOPOL.

CocraBlieHHE CXeM peakIuii (B TOM YHCIIE TI0 MPEAIOKEHHBIM IIETIOYKaM
MpEeBpaIeHUH ), XapaKTEPU3YIOITUX XUMUUECKHE CBOMCTBA OPraHUIECKUX
COCIMHCHUH OTJEIBHBIX KJIACCOB, CIOCOOBI X TOJYUYEHHUS U Ha3BaHHE
OPraHUYECKUX COCIUHECHHH 10 TPUBUAIBLHON MIIM MEXKTyHApOHOM
CUCTeMaTU4YeCKOl HOMeHKIaType. PellleHne NpaKTHKO-OPHEeHTHPOBAHHBIX
TeOpeTHYEeCKUX 3aJaHuil (MPaKTHYeCKasl MOAr0TOBKA) HAa CBOICTBA
OPraHUYECKUX COCTMHECHHUI OTACIIbHBIX KJIAaCCOB B 00pa30BaHUU HOBBIX
JPEBECHBIX MTOPO/T

JlabopaTopnasi pabora
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JIaGopatopHas pabota “IIpeBparieHuss OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'.

[Tony4yenue 3THIIEHAa U U3yYEHUE €r0 CBOUCTB. MoaeIMpoOBaHUE MOJIEKYI U
XMMMUYECKUX MPEBPAICHUI HA IpUMEpE 3TaHa, STHIECHA, alleTUIIeHa U Jp.

JlaboparopHas padota “IIpeBpallieHuss OpraHUYECKUX BELIECTB IIPU HarpeBaHuu".

ITosrydeHune 3TuIEHA U U3y4YEHUE €r0 CBOMCTB. Mo1eIMpOBaHuEe MOJIEKYI U
XMMMUYECKUX MPEBpAICHUI Ha IpUMEpE 3TaHa, STUIIEHA, alleTUJIeHa U Jp.

JlaboparopHas padota “IIpeBparieHNss OpraHnYecKUX BEUIECTB MpU HarpeBaHuu".

ITosrydeHune 3TuneHa U U3y4E€HUE €ro CBOMCTB. Mo1eIMpOBaHue MOJIEKYI U
XMMMUYECKUX MPEBpAICHUI Ha IpUMeEpe 3TaHa, STHIIEHA, alleTUIIeHa U Jp.

JlaboparopHas padota “IIpeBpaiieHuss OpraHMYECKUX BEIECTB IPU HarpeBaHuu".

ITosmydeHune 3TuneHa U U3y4E€HUE €ro CBOMCTB. Mo1eInpoBaHue MOJIEKY U
XMMHMUYECKUX MPEBpaIleHU Ha IpUMeEpe dTaHa, SITHIIEHA, alleTUJIeHa U Jp.

Tema 4.3.

Nnentnduxarus
OpPraHHYCCKUX
BEIIECTB, X
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOICTBEHHOM
JEATEILHOCTH
yenoBeKa

OcHOBHOE co/lep:KaHue

Teopernyeckoe o0yueHue

buoopranunueckue coenunenus. [Ipumenenme u 6uogoruueckas poib yriieBoJ0B.
OxucieHue yriaeBo 0B — HICTOUHUK SHEPTUU JKUBBIX OpraHnuzMoB. Obnactu
MIPUMEHEHHS] aMUHOKHUCIIOT.

[IpeBpamenus OEIKOB MUINK B opraHu3Me. brosorudeckne GyHKIUU OCIKOB.
buosornyeckue GyHKIUM KUPOB. Pob OpraHnYecKOi XUMUH B PEIICHUN
poOJIeM MUIIEBO 6€30TaCHOCTH

Ponsb OpraHHqCCKOﬁ XMMHUH B PCIICHUU r[p06neM SHGPFGTHHCCKOﬁ 6C3OH8.CHOCTI/I,
B pa3BUTUHU MCIHULIMHBI, CO3AaHNHU HOBbLIX MAaTCPUAJIOB, HOBbIX HCTOYHHKOB
OHEpPTUn (aJ'IBTepHaTI/IBHBIe HNCTOYHUKH 3HepFI/II/I). HpaKTI/I‘IeCKaﬂ MNOAroTOBKA
PoOJb oprammeucoﬁ XUMHH B Pa3BUTHUHA IPEBECHBIX MMOPO/I.

OK 01

OK 02

OK 04
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OnacHocTh BO3JEICTBYSI HA AKUBBIE OPraHU3Mbl OPraHUYECKUX BEILIECTB
OTJIENIBHBIX KJIACCOB (YTIIEBOJIOPOIbI, CIIUPTHI, (DEHOIIBI, XJIOPOPTaHUYECKHE
IIPOU3BOJIHBIE, AJIbJAETU/IbI U JP.), CMBICII IT0KA3aTeNsl IPEAEIBHO JIOMYCTUMON
KOHLIEHTPALIUH.

JlabopaTopHble 3aHATUSA

JlaboparopHas padoTa: neHTUUKALINS OPTraHUYECKUX COSAMHCHUN OTICITBHBIX
KJIacCOB (Ha MpUMEPE alIbJIETHI0B, Kpaxmaia, YKCYCHON KUCIIOThI, OSJIKOB U T.I1.)
C MCMOJb30BaHUEM UX (PU3UKO-XHUMHUUYECKUX CBOMCTB U XapaKTEPHBIX
KauecTBEHHBIX peakuuid. JleHatypaius Oenka npu HarpeBaHuu. L{BeTHbIe peakuyu
0enkoB. BO3HHKHOBEHNE aHATMTUYECKOTO CUTHAJIA C TOUKH 3PEHUST XUMHUYECKUX
MIPOLIECCOB MPHU MPOTEKAHUU KaU€CTBEHHOM peaklinu, MO3BOJISIOLIeH
UICHTUPUIIMPOBATH MPEIOKEHHbIE OpraHnieckue Benlectra. [lpakTuyeckas
NOAT0TOBKA KAYeCTBEeHHbIX peaKNii HAa HHACHTH(UKAIUIO OPraHMYeCKHUX
coeJMHEeHUI B IpeBeCHbIX MOPoAax

JlabGopaTtopHnas pabora: “Unentudukainus opraHMIEeCKUX COSAMHEHUN OTICTBHBIX
KkiaccoB” MneHTudukanus OpraHuuecKuX COSTUHEHUN OTACIbHBIX KJIacCcoB (Ha
MpUMepe albJIeruI0B, Kpaxmala, yKCYCHOM KUCIIOThI, OEIKOB U T.II.) €
WCI0JIb30BaHUEM UX (PU3UKO-XUMUYECKHX CBOICTB U XapaKTEPHBIX KaUeCTBEHHBIX
peakuuii. Jlenatypauus Oenka npu HarpeBaHuu. LIBeTHbIE peakiiu OEJIKOB.
Bo3HHKHOBEHME aHATUTUYECKOTO CUTHAA C TOYKU 3PEHUSI XUMUYECKIX
MIPOLIECCOB MPHU MPOTEKAHUU KaUeCTBEHHOH peaklnu, MO3BOJISIONICH
UICHTU(PUIIMPOBATH MPEATIOKEHHBIE Opranndeckue BemecTra. [lpakTuyeckas
NMOJITOTOBKA KAYeCTBEHHbIX PeaKIii HA HHAEHTH(PUKALMIO OPraHHYEeCKUX
coeMHEeHUIl B IpeBeCHBIX MOPOJAX.

KonTpoabHnas CTpyKTYpa U CBOHCTBA OPraHUYeCKHX BellecTB
paGora Ne 3
Pazpgen S. Kunernueckue H TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA
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XUMHYECCKHUX peammﬁ

CkopocTb
XUMHUYCCKUX
peaKuum.
XHUMHUYECKOE
paBHOBECHE

OcHoBHOe coepkaHue

TeopeTuquRoe oﬁyqelme

CKOpOCTh peakiyi, ee 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MIPHPOIBI
pearupyromux BEICCTB, KOHLICHTPALUN PEAarupyromux BEICCTB, TCMIICPATYPbI U

IJIOLIAIM PEAaKIIUOHHOM MOBEPXHOCTH. TeroBbie 3pPEKThl XUMUYECKUX PEAKIHUil.

DK30- ¥ HJI0TepMHUYeckue, peakiuu. [IpakTuyeckasi noAroToBKa (paxkTopsl
BJIMSIOIIHE HA CKOPOCTH peaKluii B pocTe IpeBeCHbIX MOPO/I.

O6patumocTh peakiuii. XUMHYECKOE PAaBHOBECHE M €TO CMEIICHUE TI0T
NeMCTBHEM pazIUYHbIX (JaKTOPOB (KOHIIEHTPAIMs peareHTOB WK IPOAYKTOB
peaxiuu, AaBjieHue, TeMIepaTypa) s CO3AaHus ONTUMAaJIbHBIX YCIOBUN
npoTekaHus xumuueckux npoueccos. [Ipunnun Jle Ilatense. Ilpakrnueckas
MOATr0TOBKA (PAKTOPBHI BJIHMAIOIINE HA CKOPOCTh PEaKIHil B POCTE APEBECHBIX
Nopox.

IIpakTHYeckue 3aHATHS

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUI (MPaKTHYECKAS
NOATr0TOBKA) Ha aHaIu3 (aKTOPOB, BIUAIOIINX HA U3BMEHEHHE CKOPOCTH
XMUMHYECKOHN PEaKIMH, B T.4. C MO3ULUN IKOJIOTUYECKH 11€TIECO00Pa3ZHOTO
MOBEICHUS B OBITY U TPYAOBOM AEATEIHLHOCTHU B IENISAX COXPAHEHHS CBOETO
3JI0POBbSI U OKPYKAIOIIEH TPUPOIHOM cpebl.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUI (MPaKTHYECKAs
NOAroTOBKA) Ha npuMeHeHue npuHnumna Jle-Illarense s HaxoxaeHUs
HaIpaBJICHUs CMEIICHNUS PAaBHOBECHUS XMMHUECKON peakiMy U aHau3 (PakTopoB,
BIUSIONIUX HA CMEIIEHNE XUMUYECKOTO PaBHOBECHUS B 00Pa30BaHHUH JPEBECHBIX
IOPOJ.

OK 01

OK 02
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Paznen 6.  PactBOpHI

Tema 6.1. Ilouarue

OcHoBHOe coepkaHue

0 pacTBOpax

TeopeTuquRoe oﬁyqelme

PacTBopenue kak ¢pu3znko-xumuueckuii nporecc. PactBopsl. CriocoOb1
IIPUTOTOBJICHHS PacTBOPOB. PacTBOpuMOCTh. MaccoBast 101 paCTBOPEHHOTO
BeniecTBa. CMBICI TIOKA3aTeNsl MPENIEIbHO TOMYCTUMON KOHIIEHTPAIMH U €TO
UCTIOJIb30BAHUE B OLIEHKE YKOJIOTUIECKON OE30ITaCHOCTH.

[IpaBuna sxo0rMuecKy 1enecoo0pa3zHoro MNOBEACHUS B ObITY U TPYJOBOH
JEATENBHOCTH B LEJSIX COXPAHEHHUs CBOETO 3J0POBbS U OKPYKAOIIEHW PUPOTHON
Cpelibl; OaCHOCTh BO3JCHCTBHUS HA KUBBIE OPraHU3MBbI ONPEJIEIICHHBIX BEIIECTB.
PemieHne NpakTHKO-OPMEHTHPOBAHHBIX PACYETHBIX 3aJaHUH (IPAKTHYECKas
MOJATr0TOBKA) Ha PAaCTBOPHI, UCIIOJIb3yEMbIE B OBITOBOM U MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKa

OK 01

OK 02

OK 04

Tema 6.2.
Wccnenosanue

OcHOBHOE co/lep:KaHue

CBOICTB PacTBOpPOB

JlaGopaTopHble 3aHATHSA

JlaboparopHas padota «lIpuroroBiaenue pactBopoBy». IIpurorosieHue pacTBOpoB
3aJlaHHOM (MaccoBOM, %) KOHLIEHTpALHHU (€ NPAKTHKO-OPHEeHTHPOBAHHBIMH
BONPOCaMU; NMPaKTU4YeCKasi OATO0TOBKA) U ONPEEJIEHNE CPE/Ibl BOTHBIX
pacTtBopoB. Pemienue 3a1a4 Ha MPUTOTOBIIEHUE PACTBOPOB

JlaboparopHas padota «IIpuroroBienue pactBopoBy». IIpurorosieHue pacTBOpoOB
3a7aHHON (MaccoBOM, %) KOHIIEHTpALUH (€ MPAKTHKO-OPHEHTHPOBAHHBIMHU
BONPOCaMU; MPAKTU4YeCKasi MOATO0TOBKA) U ONPEIeNIEHNE CPE/Ibl BOTHBIX
pacTBOpoB. Penienue 3aga4 Ha IPUTOTOBIEHUE PACTBOPOB

OK 01

OK 02

OK 04

IIpogdeccnonaIbHO-OPHEHTHPOBAHHOE COJAEPKAHUE (COepKAHUE TPUKJIATHOTO MOIYJIA)
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Pazpen 7.

XuMus B 6I>ITy H HpOI/I3BOI[CTBeHHOI7i HCATECJIbHOCTH Y€/I0BCKA

Xumus B ObITY U
MPOU3BOJCTBEHHOMN
JEATeIbHOCTH
9eJoBeKa

OcHoBHOe coepkaHue

TeopeTuquRoe oﬁyqelme

Hogelimume noCcTM’eHNs] XUMUYECKOW HAYKU U XUMHYECKOM TeXHOJIO0ruu. Posib
XMMHUU B 00€CIIEYeHUH IKOJIOTUIECKON, SHEPTeTUYECKOHN | MUILEBOM
0€30MacHOCTH, pa3BUTUU MeauLMHBL. [IpaBuiia norcka n aHanu3a XUMHUYECKOH
nH(pOpMAalLIUY U3 PA3IMYHBIX UICTOYHUKOB (HayyHas U yueOHO-Hay4YHast
IuTepaTypa, CpelIcTBa MaccoBoil nHpopMmanuu, cetb Muteprer). [lpakTuyeckas
NOAT0TOBKA POJIb XUMHUHM HA 3aBO/IaX NepepadoTKH JpeBeCcHbIX MOPO/.

Hogelimume nocTnxeHns XUMAYECKOW HAYKU U XUMHYECKOM TeXHOJI0TuU. Posib
XUMUHU B 00€CTICUCHUH YKOJIOTUUECKOU, YHEPTETUUECKON U MUIIEBON
0€30MacHOCTH, pa3BUTHUH MeIUITMHEL. [IpaBuiia morcka U aHaIM3a XUMHUYIECKOI
“H(pOpMAIIUK U3 PA3IMYHBIX UCTOYHUKOB (Hay4dHas U yueOHO-HaydHas
JuTepaTypa, CpelcTBa MaccoBoil nHpopMmanuu, cetb MutepHer). [IpakTudyeckas
MOJAr0TOBKA POJIb XMMHUM HA 3aBO/IaX NepepadoTKM ApeBeCHbIX MOPOI.

IIpakTHYeckue 3aHATHS

IIpakTuyeckas moaAroroBka. [lovck u aHanu3 KeMCoB O MPUMEHEHUHN
XUMHUYECKUX BEIIECTB U TEXHOJOTHUH ¢ ydeToM Oyaymiel nmpoheccuoHaIbHOU
JESTETFHOCTH 10 TeMaM: Ba)KHEHIIINE CTPOUTEIIbHBIE MaTEPHAIIbI,
KOHCTPYKIIMOHHBIE MaTepuabl, KPaCKH, CTEKIIO, KepaMHKa, MaTepHaIIbl JIIs
ANICKTPOHUKHU, HAHOMATEPHAIIbl, TEKCTUIbLHBIC BOJIOKHA, UCTOYHUKHU DHEPTHH,
OpraHMYecKre U MUHepaibHbIe YA0OpeHNs, JeKapCTBEHHbIE BEIIECTBa, ObITOBAs
xumust. 3amura: [IpencraBienue pe3yabTaToB pelieHus KeiicoB B (hopMe MUHU-
JOKJIa/1a C Mpe3eHTaluein

IpakTHyeckasi moaroroBka. [louck u aHanus KeMCoB O MPUMEHEHUHT
XMMHUYECKUX BEIIECTB U TEXHOJIOTHI C y4eToM OyayIei npodeccuoHaaIbHON

OK 01

OK 02

OK 04

OK 07

K 1.3

I[IK' 1.5
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ACATCIBHOCTH 110 TEMAM: Ba)XHEHIITHIEC CTPOUTCIIbHBIC MaTCPUAJIbI,
KOHCTPYKIMOHHBIE MaTEPHUAIIbI, KPACKH, CTEKJIO, KEpAaMHUKa, MaTEPUAJIBI JJIsI
OJICKTPOHHKH, HAHOMATCPHUAJIbl, TCKCTUJILHBIC BOJIOKHA, HCTOYHUKH SHCPTHUH,
OpPraHn4eCKUc U MUHCPAJIbHBIC y,[l06p€HI/I$I, JICKAPCTBCHHBIC BCUICCTBA, ObITOBas
xumusti. 3ammra: [IpeacraBieHue pe3yabTaToB pElIeHHs KecoB B (hopMe MUHU-
JIOKJIaJla ¢ Mpe3eHTalnen

IpakTuyeckas noAroroBka. [Iovck u aHanu3 KeMCoB O MPUMEHEHUHT
XUMUYECKUX BEIIECTB U TEXHOJOTUM ¢ ydeToM Oyayien nmpodeccuoHaIbHOU
JIEATEIIBHOCTHU IO TEMaM: BaKHEUIIINE CTPOUTEIIbHBIE MaTEPUAJIbI,
KOHCTPYKIIMOHHBIE MaTEPHUaIbl, KPACKU, CTEKJIO, KEpaMUKa, MaTEPUAIIBI JJIsI
3JEKTPOHUKH, HAHOMATEPHUaJbl, TEKCTUJIbHBIE BOJIOKHA, UCTOYHUKHU YHEPTHH,
OpraHWYeCKUe U MUHEPAJIbHBIC YI0OPEHMS, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAS
xumus. 3ammra: [IpencraBnenue pe3yabTaToB penieHus: KeMcoB B popMe MUHHU-
JIOKJIaJia ¢ Mpe3eHTalnen

IIpakTuyeckas moaAroroBka. [lovck u aHanus KeMCoB O MPUMEHEHUHN
XUMHUYECKUX BEIIECTB U TEXHOJOTUH C ydeToM Oyayiiel mpodeccuoHaIbHOU
JEeSITeIbHOCTH 110 TeMaM: Ba)KHEHIIINE CTPOUTENbHBIE MaTEPHAIIbL,
KOHCTPYKIIMOHHBIE MaTepuabl, KPaCKH, CTEKIIO, KepaMHKa, MaTepHalIbl JUIs
AJIEKTPOHUKHU, HAHOMATEPUaJbl, TEKCTHIIbHbIE BOJIOKHA, HCTOUHUKU SHEPTUH,
OpraHvyYecKre U MUHepaibHbIe YA00peHus, JeKapCTBEHHbIE BEIIeCTBa, ObITOBAs
xumust. 3amura: [IpencraBienue pe3yabTaToB pelieHus KeiicoB B (hopMe MUHU-
JOKJIaJa ¢ Mpe3eHTaIei

IIpomexyTouHas aTTecTalus MO JUCIUILINHE

3a4yer

Bcero

78
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3. YCJIOBUSA PEAJIMBALIMUA ITPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIUAILIVHBI

3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CIHUILIHHBI
3.1. TpeOoBanusi K MHHMMAJIBHOMY  MATEPHAJbHO-TEXHHUYECKOMY
oldecneyeHHIo

Peanuzauus nporpaMMbl JUCHUIIMHBI TpeOyeT HAIUYUSL y4eOHOro KabuHeTa
XUMUH.

O(hekTUBHOCTh MpenojiaBaHus Kypca XUMHHU 3aBUCUT OT HaJU4us
COOTBETCTBYIOILLIETO MaTepUaIbHO-TEXHUYECKOTO0 OCHAIEHUSA. DTO OOBSICHSAETCS
OCOOEHHOCTSIMM Kypca, B TEPBYIO OuYepedb €ro MHOTONPOPMIBHOCTBIO U
IPaKTUYECKON HANPaBIEHHOCTHIO.

Ob6opynoBanme yueOHOro KabnHeTa:

- IOCaJI0YHBIE MECTA 110 KOJIMYECTBY 00yYaroUInuXCs;
- pabouee MECTO MPEeno/1aBaTes;
- HarJsiiHbIe MOocoOus (KOMIUIEKTHI yu4eOHBIX TaOJUII, CTEHIOB, CXEM, IIJIaKaTOB H
ap.);
- NIUJIAKTUYECKUE MaTepuaibl (3aJaHusi sl KOHTPOJIBHBIX pabdoT, Ui pa3HBIX
BUJIOB OLIEHOYHBIX CPEJICTB, TPOMEKYTOUHOM aTTeCTAlUU U JIP.);
- UH(POPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPEICTBA; IKPAaHHO-3BYKOBBIE MMOCOOUS;
KOMIUIEKT TEXHUYECKOW JOKYMEHTallud, B TOM 4YHCJIE€ TMAaclopTa Ha CpeJCTBa
oOy4YeHHUsl, THCTPYKIIUHU TI0 X UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;
- OubmoTeuHbl GoHa KabuHeTa. (yueOHUKH, y4eOHO-METOIUUECKHUE KOMIUICKTHI
(YMK) (B T.4. u mynbTuMenuiineie)). bubnmoreunsiit hpona kabMHETa MOKET OBITH
JIOTIONHEH JHIMKIONEAUSIMHU, CIPABOYHUKAMHU, HAyYHOW, HAYYHO-TIOMYJISIPHOW U
JIpyroi IUTepaTypoi Mo BOMPOcCaM reorpaguieckoro oopa3oBaHus;
- TEXHUYECKHE CpeicTBa 00y4deHUs (IePCOHABHBIN KOMIBIOTEP C JIMIIEH3UOHHBIM
NpPOrpaMMHBIM OOEClieYeHUEM; MYJIbTUMEIUNHBI MPOEKTOP; HHTEPAKTUBHAS
JIOCKa, BBIXO/I B JIOKAJIbHYIO CETh);
- 3angel (OMOIMOTEKa, 4YWTAJbHBIM 3a1 C BBIXOJOM B HH(POPMAIIMOHHO-
TEJIEKOMMYHHKAIIMOHHYIO ceTh HTEepHET).
3.2. UupopmanuoHHoe odecrieyeHne peaju3alu NporpaMmmbl

1. Huxkutun H.I'. OOmas u Heorpanuueckas xumusg. Yacte 1.
Teoputnueckue ocHoBbl: yueOHUK W mpaktukym mis CI1O/ H.I' Hukutuna, B.U.
I'pebenbkoBa — 2 e usn., - U3na.: FOpaiit, 2019. — 211 c.

2. Hukutun H.I'. OOmas u Heorpanudeckas xumus. Yacte 1. Xumus
aneMHTOB: yueOHuK U npaktukym s CIIO/ H.I' Hukutuna, B.U. I'pebenpkoBa —
2 e u3n., - Uzna.: Opaiit, 2019. — 211 c.
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3. ApOy3oB, A.E. A.M. bymnepoB - Benukuil pycckuit xumuk / A.E.
ApOy3o0B.-M.:IIpaBna, 2020.- 615 c.

4. Apenc Xumwus oOblaeHHOM xu3Hu / Apenc, ®emukc. - M.: CIIO:
Bbpokray3s-Edpons, 2021. - 240 c.

4. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM TUCIUATLIVHBI

KoHnTpons u  oleHka  pe3ylbTaToB  OOy4YEeHUS  OCYUIECTBISETCS
npernojaBaTejIeM B MPOILECCEe MPOBEACHUS  MNPAKTUUYECKUX  3aHATUH U
a00paTOpHBIX PabOT, TECTUPOBAHMS, a TaKKE BBIMOJHEHHUS OOYYarOIIUMUCS
WHJUBUIYaJbHBIX 3aJaHUl, TMPOEKTOB, HCCIENOBaHWMN. Pe3ynbTaTthl 00ydeHUS
OTIPENICIIAIOT, YTO OOydYaromuecs JOMKHBI 3HATh, IOHUMATh U JIEMOHCTPUPOBATH
110 3aBEPIICHUM U3YUYCHUS TUCIUTLIINHBI.

s popMupoOBaHUS, KOHTPOJIS U OLICHKH PE3YJIbTATOB OCBOCHHS YUeOHOU
JTUCIUIUIMHBI UCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUATHH, IPECTABISA OIS
co0Ol KOMIUJIEKC Y4YE€OHBIX MEpPONPHUSTUM, COTJACOBAHHBIX C pe3yJbTaTaMu
oOydyenus u chopmynupoBaHHbix ¢ yderoM DPI'OC COO (mpenmeTHbIC
pesyabtaThl o gucuumuinae) u I'OC CIIO.

OK/Il |Mopnyas/Pa3znen/T Pe3yabTar

Ne Tunbl OLEHOYHBIX MEPONIPUATHIA
K eMa o0y4eHust
I OcCHOBHOE coJiep:KaHue
1 Pasznen 1. OcHoBbI | PoOpMyTHPOBATH
CTpOoeHust 0a3oBble MOHATHS
BelllecTBa U 3aKOHbI XMMHHU
11 OK 01 |Crpoenue atomoB |CoOCTaBIATh 1. Tect «CTpoeHrE aTOMOB XUMHUYECKHUX
XUMHYECKUX XUMHYECKHE 3JIEMEHTOB U MPUPOJIa XUMUUECKOU CBS3ZM.
JJIEMEHTOB U bopMyibl 2. 3ajaum Ha COCTABJICHUE XUMHUYECKUX
pupoa COeIMHEHUH B dbopMyn AByXaTOMHBIX COEIMHEHUN
XMUMHYECKOH CBSI3U |COOTBETCTBUU CO (oxcuz0B, cynb(UI0B, TUAPUIOB U T.I1.).
CTETEeHbIO 3. 3aaHus Ha UCTIOJIH30BAHUE XUMHUUYECKOMN
OKHUCJICHUS CUMBOJIMKH U HA3BaHWN COEIMHEHUN 110
XUMHYECKHUX HOMEHKJIAType MEXIYHAPOJIHOTO COI03a
JJIEMEHTOB, UCXOJI1 |TEOPETUYECKON U MPUKIATHON XUMHUU U
U3 BJICHTHOCTU M |TPUBUAIBHBIX HA3BAHUIA JISI COCTABJICHUS
ANEKTPOOTPHUIIATENh |XUMUYECKUX (HOPMYIT JBYXaTOMHBIX
HOCTH coeMHeHUM (OKCUIOB, CYyTb(PHUIOB,
TUAPUIOB U T.IL.) ¥ IPYTHX HEOPTaHUUECKUX
COEIMHEHUH OTIEIBHBIX KJIACCOB
1.2 OK 01 [I[lepmonmueckuii |XapakrepuzoBatb |l. Tect «Merannnueckue / HeMETAUIMYECKHE
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OK/I1 |Mopyas/Paznen/T PesyabTar .
Ne THunbl OLIEeHOYHBIX MEPONPUATHIH
K eMa o0y4eHus
OK 02 |[3akoH 1 TabnuIa |XUMHYECKHE CBOMCTBA, AEKTPOOTPULIATEIBLHOCTD U
JI.1. MenpeneeBa [3JIEMEHTHI B CPOJICTBO K DJIEKTPOHY XMMHUYECKUX
COOTBETCTBHHU C UX |3JICMEHTOB B COOTBETCTBHE C UX
MTOJIO)KCHUEM B AJIEKTPOHHBIM CTPOCHHUEM M MOJI0KEHUEM B
MIEPUOINYECKOMN MEPUOINYECKON CUCTEME XUMUYECKHUX
CHUCTEME anemeHToB .M. Meneneeray.
XUMHUYECKUX 2. IlpakTdeckue 3a/laHus Ha YCTAaHOBJICHUE
anemenToB .M. CBSI3U MEXIY CTPOCHHEM aTOMOB
MenneneeBa XUMHUYECKUX DJIEMEHTOB U MEPUOMUESCKIM
M3MEHCHHEM CBOMCTB XUMUYECKHUX
AJIEMEHTOB M UX COCIMHEHUN B COOTBETCTBHH
¢ nosnoxxenueM Ileproanueckont cucreme.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJJaHUs Ha XapaKTepU3aIHIO
XUMHYECKHX AJIEMEHTOB: «MeTammaeckue /
HEMETaJNIMISCKUE CBOMCTBA,
AIEKTPOOTPHUIIATETHFHOCTH M CPOJACTBO K
AJIEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX ICKTPOHHBIM CTPOCHHEM
Y TIOJIOXKEHUEM B TIEPUOIUUECKON CHCTEME
xuMudeckux djementoB /.. MennaeneeBay
2 Pasznen 2. XapakrtepuzoBatb |KonTposbHasi padora
XuMu4ecKue THIBI XUMHYEeCKHX |«CTpoeHHe BelllecTBa 1 XMMUYeCKHe
peakuumn peakumi peaxkium»
2.1 OK 01 |[Twumel xumuyeckux |CoCTaBIIsITh 1. 3amaun Ha cocTaBJIEHUE YPABHEHUI
OK 04 |peakunit peakuuu peaKIui:
COCJIMHCHMUS, — COEMHEHUS, 3aMEIICHUS, PA3JI0KCHHS,
pa3NIoKEHU, oOMeHa;
oOMeHa, 3aMeIICHHS, |— OKUCIUTEIIbHO-
OKHCIIUTEIIBHO- BOCCTAHOBUTEJIBHBIX PEAKIIUN C
BOCCTAHOBHUTEJIBHBIC |UCITOIH30BAHUEM METO/Ia JIEKTPOHHOTO
peaKiuu OastaHca.
2. 3agaun Ha pacyeT MacChl BEIIECTBA WIIN
00bEMa
ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEIECTBA,
Macce Wiu 00BEMY OJTHOTO U3 YYaCTBYIOIIUX
B PEAKIIMH BEIIECTB; PaCU€ThI
Macchl (00bEMa, KOJIMYECTBA BEIIIECTBA)
MPOJIYKTOB PEAKILIMH, €CIIU OJIHO U3 BEIIECTB
MMEET MpUMecu
2.2 Onekrponutniecka | CocTaBIsATh 1. 3agaHus Ha COCTAaBIEHUE MOJIEKYISIPHBIX U
sl IUCCOLMALIUA U |ypaBHEHUS MOHHBIX PEaKlUi ¢ y4acTUEM KHUCIOT,
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OK/I1 |Mopyas/Paznen/T PesyabTar .
Ne THunbl OLIEHOYHBIX MEPONPUSATHH
K eMa o0y4eHus
WOHHBINA 0OMEH XUMUYECKAX OCHOBAHMUU U COJIEHN, YCTAHOBJICHUE
peakluy MOHHOTO  [M3MEHEHUS KUCIOTHOCTHU CPE/bl
oOMeHa ¢ yuactueM |2. JlabopaTtopHas padoTa "TUIbl XMMHUUECKUX
HEOPraHUYEeCKHUX peakuuit"
BELIECTB
3 Pazpen 3. HccaenoBarb KonTposbHnas paGora
Crpoenne u cTpoeHue 1 «CBOJiCTBa HEOPraHMYECKHUX BeleCTB)
CBOliCcTBa CBONCTBA
HEOPraHUYeCKUX |HeOPpraHMu4ecKHX
BellecTB BellecTB
3.1 OK 01 [Knaccuduxanus, |Knaccudpuumponats |1. Tect «HomeHnknarypa u Ha3BaHuE
HOMEHKJIATypa U  |HEOpraHUYecKue HEOPraHMYECKUX BEIECTB UCXOS U3 UX
CTpOEeHHuEe BELIECTBA B XUMHUUYECKON (POPMYJIIBI I COCTaBIICHHUE
HEOPraHMYECKUX |COOTBETCTBUHU C X |XUMHUYECKOU (OPMYIIbI HCXO/I U3 Ha3BaHUS
BEIECTB CTpOEHUEM BELIECTBA 110 MEKTYHAPOIHOM UITN
TPUBHAIIBHON HOMEHKJIATYPE».
2. 3ajaum Ha pacyeT MaccoBOil 1011 (Macchl)
XMUMHUYECKOTO AJIEMEHTA (COeIMHEHNs) B
MoJIeKyJie (CMecH).
3. [IpakTrueckue 3agaHus Mo
KJ1accu(UKayi, HOMEHKIIAType U
XUMHUYECKUM (hopMyaM HEOPraHUIECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB.
4. IIpakTHyeckue 3a/lanusl Ha ONIPEACIICHUE
XMUMHUYECKON aKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIa XUMHUYECKON CBSA3U U TUIIA
KPHUCTALINYECKOM pereTKu
3.2 OK 01 |®wusuko- YcranasinuBaTh 1. Tect «OcoOEHHOCTH XUMHUYECKUX CBOWCTB
OK 02 |xumunyeckue 3aBHCUMOCTh OKCHJIOB, KUCJIOT, OCHOBAaHHH, aM(pOTEPHBIX
CBOIicTBa busuko- THJIPOKCUIIOB U COJIE.
HEOPraHMYeCKUX |XMMHUYECKHX 2. 3ajaHMsl HA COCTABIICHUE YPABHEHUIN
BELIECTB CBOMCTB XUMHUYECKHUX peaklHil ¢ ydacTueM MPOCThIX U
HEOPraHUYECKUX CJIOKHBIX HEOPTaHUYECKHUX BEIIECTB:
BELIECTB OT OKCHJIOB METAJJIOB, HEMETAJNIOB U

CTPOEHHS aTOMOB U
MOJIEKYJI, a TaK¥kKe
TUTIA
KPUCTAUIMYECKOU
peueTku

aM(OTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUH U aM(OTEpHBIX
TUAPOKCUIOB, HEOPTraHUYECKUX COJIEH,
XapaKTepU3YIOIIHUX UX CBOMCTBA U CIIOCOOBI
MOJIyYEHUS.
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OK/I1 |Mopyas/Paznen/T PesyabTar .
Ne TuNbl OLEHOYHBIX MEPONPUSTHIH
K eMa o0y4eHus
3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHUE 3a/IaHUs Ha CBOWCTBA U
MOJTY4CHHE HEOPTaHUYECKUX BEIIECTB
3.3 OK 01 |Wpentudukamms |MccnenoBars 1. IIpakTUKO-OpUEHTUPOBAHHBIE 3a/IaHUS 110
OK 02 |HeopraHMYecKMX |KayeCTBEHHBIE COCTAaBJICHUIO XUMUYECKHUX PEAKIUH C
OK 04 |BemiectB peakuuu y4acTUEM HEOPraHUYECKUX BEIECTB,
HEOPraHUYECKUX UCIIOJIL3YEMBIX JIIS MX UACHTU(DUKAIIAH.
BEILIECTB 2.JlaGoparopnast padota: “UneHTrdUKaIUS
HEOPraHUYECKUX BEIECTB”
4 Paznean 4. HccaenoBarb Koutpoasnas padora
Crpoenne u cTpoeHue 1 «CTpoeHue H CBOHCTBA OPraHUYeCKUX
cBoOiicTBa cBOlicTBa BelleCTB»
OPraHMYecKux OPraHMYecKux
BellecTB BellecTB
4.1 OK 01 |Knaccubukamus, |Kmaccudunuponats |1. 3aganus Ha cOcTaBlIeHHE Ha3BaHUN
[IK... CTPOCHHE U OpraHNYeCcKHe OPraHNYEeCKHUX COECIMHEHMM 110 TPUBUAIBHOU
HOMEHKJIaTypa BEILIECTBA B WU MEXTYHApOIHON CUCTEMAaTUYECKON
OpraHUYECKUX COOTBETCTBUU C UX |HOMEHKIIATYypE.
BEILIECTB CTPOECHHEM 2. 3ajaHus Ha COCTABJICHUE MOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (popMyIT
OpPraHUYECKUX BEIECTB OT/EIbHBIX KJIACCOB.
3. 3aaun Ha onpeaereHrue MPOCTEeUIIei
(bopMyIbl OPraHUYeCKOM MOJIEKYIIbI, UCXO IS
U3 3JIEMEHTHOTO cocTana (B %)
4.2 OK 01 |[CsoiictBa YcTanaBiuBaTh 1. 3amanus Ha cOCTaBIICHUE YPaBHEHUM
OK 02 |opranuueckux 3aBUCUMOCTD XUMHUYECKUX PEAKIMH C y4acTUEM
OK 04 |coenuHeHuit buznKo- OPraHMYEeCKHUX BEIIECTB HA OCHOBAaHUU UX
XUMHYECKUX COCTaBa U CTPOCHHUSL.
CBONCTB 2. 3ajaHus Ha COCTABJICHUE YPABHEHUI
OpPraHUYECKUX XUMHYECKUX PEaKIU, WILTIOCTPUPYIOIIUX
BEIIECTB OT XMUMHYECKHE CBOMCTBA C YUETOM MEXaHHU3MOB

CTPOCHHS MOJICKYIJI

NPOTEKaHMsI JaHHBIX PEAKIHH U
TCHETHYECKOI CBS3M OPraHNYeCKHX BEUICCTB
Pa3HBIX KJIaCCOB.

3. PacueTHble 3a7a4u IO ypaBHEHUSAM
peakuuii ¢ yuacTHEM OPraHUYECKUX BEILIECTB.
4. JTabopatopHas pabota “IIpeBpaiieHus
OpPraHWYECKUX BELIECTB MPU HarpeBaHuu"
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OK/I1 |Mopyas/Paznen/T PesyabTar .
Ne THunbl OLIEHOYHBIX MEPONPUSATHH
K eMa o0y4eHus
4.3 OK 01 |Hpentuduxaumus |Mccnenosars 1.IIpaKkTuKO-OpHEHTUPOBAHHBIE 3aAAHUS T10
OK 02 |opranuueckux Ka4eCTBEHHBIC COCTAaBJICHUIO XUMUYECKUX PEAKIUH C
OK 04 |BemiecTB, ux peakuuu y4aCTHEM OpraHUYECKUX BEIIECTB, B T.U.
3HAYEHUE U OpraHUYECKUX UCIOJIb3YEMBIX /ISl UX UACHTU(UKALINY B
[IPUMEHEHUE B COEIMHEHUI OBITY U IPOMBIILIJIEHHOCTH.
ObITOBOM U OTJIENBHBIX KJ1accoB |2.JlaboparopHas pabota: “Unentuduranms
IIPOU3BOJICTBEHHOU OpPraHUYECKUX COCAUHEHUN OT/IEIbHBIX
JESITEIbHOCTH KJIacCOB”
YesoBeKa
5 Pazpea 5. XapakTepu3zoBaTthb
Kunernueckue u |BausiHHE
TePMOAMHAMMYEC |PA3JIHMYHBIX
KHue ¢daxTopoB Ha
3aKOHOMEPHOCTH |paBHOBecHe U
NPOTEeKAHUS CKOpOCTh
XHMHUYECKHX XMMHYECKHX
peakumii peakumi
5 OK 01 |Ckopocts XapakrepusoBaTb  |IIpakTHKO-OpHEHTHPOBAHHBIE TEOPETUUECKUE
OK 02 [xumuuyeckux BJIUSIHUE 3a/laHus Ha aHau3 (GaKTOPOB, BIUSIONINX Ha
pEaKIMi. KOHIIEHTpaLuU U3MEHEHHE CKOPOCTU XMMHUYECKOW PEeaKLUu.
XuMHUecKoe pearupyromux [TpakTHKO-OpHEHTHPOBAHHBIE 3aJaHUS Ha
paBHOBecHE BEILIECTB U npuMeHeHue npuHnuna Jle-larense mis
TeMIepaTypsl Ha HaXO’KJICHUs HAlpaBJICHUS CMEIIECHUS
CKOpOCTh PaBHOBECHS] XMMHUYECKON PEAKLIMU U aHAJIU3
XUMUYECKUX (baxkTOpOB, BIMSAIOLUINX HA CMEILEHHE
peakuui XUMHUYECKOTI'O PABHOBECHS
XapakTepu3oBaTh
BIIMSIHUE U3MEHEHUs
KOHIIEHTpaLUU
BEIIIECTB, pEaKI1H
cpeabl U
TeMIeparypsl Ha
CMellleHHe
XUMHUYECKOIO
paBHOBECHS
6 HccaenoBaTh
HCTHHHbIE
Paspea 6. PacTBOpHI €
PacrBOpbI 3aJJaHHBIMH
XapaKTepUCTHKAM
u
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OK/I1 |Mopyas/Paznen/T PesyabTar .
Ne TuNbI 0lleHOYHBIX MePONPHATHIA
K eMa o0y4eHus
6.1 OK 01 |ITonsitue o Paznuuate 1. 3agaun Ha MPUTOTOBIIEHUE PACTBOPOB.
OK 02 |pacTBOpax UCTUHHBIE PAcTBOPHI 2. [IpaKTHKO-OpUEHTUPOBAHHBIE PACUCTHBIE
3a/1aHus Ha JAUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbIe B OBITOBOU U
IIPOU3BOJICTBEHHON JIESITEILHOCTH YeJIOBEKa
6.2 OK 01 [|HccrnenoBanwme Hccnenorath Jlaboparopuas pabota
OK 04 |cBoiicTB pacTBOpOB |pusuko-xumuueckue|“IIpurorosnenue pacTBopos”
CBOMCTBA UCTHHHBIX
pacTBOpPOB
1 IIpogeccuonaibLHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (coiep:KaHMe MPUKJIATHOTO MOLYJIsI)
7 Paznen 7. OuenuBath 3ammra Keiica (¢ yuerom Oyayuuei
XuMus B ObITY M |IIOCJIEACTBUA Nnpo¢ecCHOHATLHOM 1esITeJIbHOCTH)

NMPOM3BOJACTBEHHO |OLITOBOI U
W 1eITeJIbHOCTH  |IIPOM3BOJACTBEHHOM
yeJi0BeKa JeATEIbHOCTH
yeJIoBeKa ¢
MO3HI N
3KO0J0rHYeCKOH
0€e30macHOCTH
OK 01 |XumusaB Obityu |OueHuBaTh Keiic (¢ yuerom Oymymieit
OK 02 |npou3BOJICTBEHHOM |TOCIEACTBUS poeCCHOHAIBHON e TEIHHOCTH)
OK 04 [nmedarenpHOCTH OBITOBOH U Bo3MokHBIE TEMBI KEHCOB:
OK 07 [4gemoBeka npou3BoAcTBeHHON |1. [loTeruienne kimMara u BRICBOOOKIEHNE
JIeSITEIILHOCTH ra3oBbIX THPATOB CO JHA OKEaHa.
YyeJI0BeKa ¢ Mo3uImi |2. byayiue marepualsl Jyis aBUa-, MalllmHO-
9KOJIOTHYSCKOM U IPUOOPOCTPOCHHUSI.
0e30I1aCHOCTH 3. HoBble MaTepualibl AJisl COJIHEUHBIX

Oarapei.
4. JlekapcTBa Ha OCHOBE PACTUTEIIHHBIX
npernapaTos

37




