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PabGouas mnporpamma paspabotaHa Ha ocHoBe PDenepasbHOr0 TIOCYAAPCTBEHHOIO
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cnenuanbHoctu 44.02.05 «KoppekimoHHas Meaarornka B Ha4YaJibHOM 00pa30BaHUN,
YTBEPKAEHHOTO NpukazoM MunuctepcTsa npocsemienus PO or 14.09.2023 N 686
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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEM
ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM JUCHUILINHBI
«XHUMMUS»
1.1. MecTo IMCUMIVIMHBI B CTPYKType OCHOBHOH npodeccHOHAIbHON

o0pa3oBaTeJIbHOM MPOTrPAMMBI

O61eobpazoBaTenbHas TUCUMIUIMHA «XUMHUS» M3y4yaeTcsi Ha 0a30BOM YpOBHE B
o0meoOpazoBaTeIbHOM LMKJIE Y4YyeOHOro IJlaHa OCHOBHOW MpodeccHOHaIbHOM
oOpazoBatenbHO TiporpaMmMbl B cooTBeTcTBUU ¢ DI'OC 44.02.05 «KoppekuuonHas
neJaroruka B HayaJbHOM 0Opa3OBaHUMY, YTBEPKAEHHOTO NMPUKA30M MUHHCTEpCTBA
npocsenieHuss PO or 14.09.2023 N 686.

[TpuknagHo¥ MoIynb BKIIOYaeT oAuMH pazaen. Paszmen 7 «Xumus B ObITY U
IPOU3BOJACTBEHHOM  JAEATEIBHOCTM  4YEJIOBEKA»  peanuszyercs  JId  BCeX
npodeccuii/cienuaibHOCTE Ha MaTepuaie KEMCOB, CBA3AHHBIX C DKOJOTUYECKOM
0€30MacHOCThI0O M OILIGHKOM  TOCHIEACTBUN  OBITOBOM W  TPOM3BOJCTBEHHOM
NEeSTENbHOCTH, TIO0  OTpacisaM  Oyaymied  npodeccHOHaNbHOW — JIeATeIbHOCTH
00yJaronuxcsl.

1.2. lleau U IVIaHUPYeMble Pe3yJbTAThI 0CBOEHM S TUCIUILTHHBI

1.2.1. lleau u 3aga4 AUCHHUILTHHBI

@opMHUPOBAHUE Y CTYACHTOB MPEACTABICHUS O XUMUYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHUN B KU3HEHHBIX
Y IIPOU3BOJCTBEHHBIX CUTYALUSIX, OTBETCTBEHHOT'O ITOBEICHUS B IPUPOIHOU CpeEIE.

3apaum IMCUMILINHBI:

1) chopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTCH MPOTCKAHHUS XHUMHYCCKUX
MPOLIECCOB M SIBIICHUW B OKPYXAIOLIEH CpeAe, LEIOCTHOW HAYyYHOW KapTUHBI MHUPA,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBIATH (DOPMYJbI HEOPraHMYCCKHUX M OPTraHHYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX PEAKLHM, OOBSICHATh UX CMBICI, HHTEPIPETHPOBATH
PEe3yAbTAaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopMupoBaTh  HaBBIKM  IPOBEICHUS  MPOCTEHIIMX  XUMHYECKUX
AKCIIEPUMEHTATBHBIX  HUCCJIENOBAaHUW C  COONMIOJIGHHEM TMpaBuil  0€30MMacHOro
oOpareHus ¢ BEIIeCTBaMH U JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHS HCIOJB30BaTh WH(MOPMAIMIO XUMHUYCCKOTO XapakTepa H3
Pa3IUYHBIX HICTOYHUKOB;

5) chopmupoBaTh YMEHHUSI IPOTHO3UPOBATH ITOCIICICTBUS CBOCH JCATCILHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOLECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTH JIOCTIDKCHUN XHMUYCCKOW HAYKU U
TEXHOJIOTUH JIJIsl pa3BUTHS COLMATILHOM U MMPOU3BOJICTBEHHOM cdep.



1.2.2. TlnannpyeMble pe3y/ibTaThl 0OCBOCHUS 0011e00pa3oBaTebHON JMCHMILINHBI B cooTBeTcTBMU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Kox n IInanupyemble pe3yibTaTbl OCBOCHHUS M CIIUILIINHBI
HAMMEHOBAHHU
e
(popmupyemsl Oo0mmue JucuuniInHapHbie
X

KOMIIeTeH M

OK 01. B yacTu TPy10BOro BOCIIMTAHUSA: - BIAQACTh CHCTEMOM XMMHWYECKHMX 3HAHUM, KOTOpas  BKJIKOYAET:

BriOupars - TOTOBHOCTH K Tpydy, OCO3HAaHHE IEHHOCTH | OCHOBOIOJIATalOIIUe TMOHATHS (XUMUYECKHI AJIEMEHT, aTOM, JJIEKTpOHHAas

CIIOCOOBI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, d-3JIeKTpOHHBIE OPOUTAIM aTOMOB, HOH, MOJIEKYJIa,

peleHns 3aa4 | - TOTOBHOCTb K  aKTUBHOW  JICATEIBHOCTH | BaJICHTHOCTB, JJIEKTPOOTPHUIATEIHHOCTD, CTEIIEHh OKHCIICHUS, XMMHUYECKAs

Ipo(ecCHOHAl | TEXHOJIOTUIECKON u COLMAJILHOM | CBSI3b, MOJIb, MOJISIDHAs Macca, MOJSIPHBI 00bEeM, YIJIepPOIHBIH CKeleT,

BHOU HalpaBJIEHHOCTH, CIIOCOOHOCTh WHHMIUHMPOBATH, | GYHKIIMOHATBHAS TPYIIA, PaJUKaj, W30MEpPHUsi, U30MEPbI, TOMOJIOTUICCKHUIT

JOCATEABHOCTH | IUIAHUPOBATH M CaMOCTOATENLHO  BBINOJIHATE | psiJi, TOMOJIOTH, YIJIEBOJIOPOJIbI, KHCIOPOJI- U a30TCOJICPIKAIINE COCTUHEHUS,

IIPUMEHUTENIBH | TaKyIO JeSITeNIbHOCTD; OMOIOTUYECKH aKTHBHBIE BELECTBA (YIJIE€BOIBI, JKUPBI, OEIKH), MOHOMED,

0 K pa3jIN4YHbBIM | - UHTEpEC K pa3IMYHBIM cdepam | moammep,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE — COEIUHEHHS,

KOHTEKCTaM po(hecCHOHAIBHON IEATENIbHOCTH, KPUCTALINYECKasi pEIIeTKa, TUIbl XUMHUYECKUX peakUuil (OKUCIUTEIbHO-
OBiajgeHne  yHHBEpPCAIbHBIMM  y4eOHBIMHM | BOCCTAaHOBUTEJbHBIC, 9K30-U SHIOTEPMHUUECKHE, PEAKIIMH HOHHOTO OOMEHa),
MO3HABATEJIbHBIMH AeHCTBUAMM: pacTBOp, AIEKTPOJIUTBI, HENIEKTPOJIUTHI, DJIEKTPOIUTHYECKAS JUCCOLAALNS,
a) 0a30BbIe JJOTHYECKHE JCHCTBHA! OKHUCJIMTEIIb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOU PEAKIIMH, XUMHUECKOE
- CaMOCTOSITEJIEHO (bopmynupoBaTh U | paBHOBECHE), TEOPUU U 3aKOHBl (TEOpUS XMMHUYECKOI'O  CTPOCHMS

aKTyaJIM3UpOBaTh MpPOOJIEMy, paccMaTpHBaTh ¢
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBI NPU3HAK WM
OCHOBaHHUsS I CPaBHEHMs, KiacCU(DHUKAMK H
000011IeHN;

- ONpeAensaTh IeNu JesTeNbHOCTH,
napaMmeTpsl U KPUTEPUHU UX JOCTHKCHHUS,
- BBIABIATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUs B
paccMaTpuBaeMbIX SIBIICHUSX;

- BHOCUTH KOPPEKTUBBI B  JESITENHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IMEJSM,

3aJaBaTb

oprannueckux BemectB A.M. bytiepoBa, Teopus 3IEKTPOIUTHUECKOM
JUccolanuu, nepruoandeckuid 3akoH J[.M. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHUH, (PAKTOJIOTHYCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyUYCHUU U OE30MaCHOM HCIHOJB30BaHUU
BOXHEHIINX HEOPraHMYECKUX U OpPraHMYeCKUX BELIECTB B OBITY H
MPaKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

- YMeTh BBISBISATH XapaKTEpHbIE TMPU3HAKHM W B3aUMOCBSI3b HM3YyYEHHBIX
MOHATUIN, TPUMEHATH COOTBETCTBYIOIIME MOHATHUS IIPH ONMUCAHUUA CTPOCHUS U
CBOWCTB HEOPraHMYECKMX M OPraHMYECKHX BEIIECTB M HMX IPEBPAILCHMII;
BBISIBIATH  B3aMMOCBS3b  XUMHMYECKHX 3HAHHHA C  MHOHATHAMH U
MPEACTABICHUSIMU APYTUX €CTECTBEHHOHAYYHBIX MTPEIMETOB;




OIIEHUBATh PUCKU MOCIEACTBUMN JAECATEIHHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU PEIICHUU
YKU3HEHHBIX TTPOOIIeM

0) 0a30BbBIE HCCJIEI0BATEIBLCKHE IeCTBHS:

- BIIQJICTh HaBBIKAMHU Y4€OHO-HCCIICOBATEIHCKON
u MIPOEKTHOM JIeSITeTbHOCTH, HaBBIKAMH
paspernieHus npooseM;

- BBISBISITh TPUYMHHO-CJICACTBEHHBIE CBSI3U U
aKTyaJIM3UpOBATh 3a/1a4y, BBIJIBUTATh TUIIOTE3Y €€
pereHus, HaxOJIUTh apryMEHTBI TUTST
JIOKa3aTelIbcTBAa CBOMX YTBEPXKIEHUMU, 3a1aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHS;

- AQHAJIM3UPOBATH TMOJYYEHHBIE B XOJI€ PEIICHUS
3a/1a4yd  Pe3yNIbTaThl, KPUTUYECKH OIICHHBATh WX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH HW3MEHEHUE B
HOBBIX YCIIOBUSIX;

- YMETh NIEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO 00IaCTH KU3HEACATEIHHOCTH,

- yYMeTb HWHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEAMETHBIX 00JIaCTeH;

- BBIIBUIaThb  HOBBIE  WJICH,
OPHUTMHAJILHBIC TTOIX0/IbI K PEIICHUS;
- CIIOCOOHOCTh WX HCMOJB30BaHUS B
MTO3HABATEILHOM M COIMAILHOM MTPAKTUKE

npeaiaratb

- YMCTb HCIIOJIB30BAaTh HauMCHOBaHUA XUMHYCCKUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOM M MPUKIAJAHOW XUMUUA H
TPUBHUAIBHBIC HA3BAHUA BaXXHEHUIITHIX BCIICCTB (Z—)TI/IJIGH, AlCTUJICH, TTIMICPHH,
denon, Qopmanmpaerun, yKCycHas KUCJIOTA, TJIUIHMH, YrapHBIA —Tas,
erIeKI/ICJILIf/i ra3d, aMMHaK, ralmicHas U3BC€CTb, HCraui€Has HU3BECTb, IINThECBAA
colla U JIPYTUX), COCTABIATH (DOPMYIIBI HEOPTaHWYECKUX W OPraHHYECKUX

BCIICCTB, YpPaBHCHHA XHUMHWYCCKUX pCaKHHfI, OOBSICHATL UX CMBICJI,
MOATBCPKIAATH XapaKTCPHLBIC XUMHNUYECCKHUE CBOMCTBA BCIICCTB
COOTBECTCTBYIOIIMMH SKCIICPUMCHTAMH U 3allMCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX
peaxkuuii;

- YMETh YyCTaHaBIIUBATh MPUHAJICKHOCTh W3YYEHHBIX HEOPTAaHHMYECKUX H
OPraHWYEeCKHUX BEIECTB K OMPECIICHHBIM KJIaccaM M TPYIIaM COCTUHEHUH,
XapaKTEPU30BaTh WX COCTAaB M BAKHEWININE CBOWCTBA; OMPENEIATH BHUIBI
XUMUYECKUX CBsi3el (KOBAJICHTHAs, WOHHAs, METaJUIMYecKasi, BOJAOPOJIHAS),
THUTIBI KPUCTAIUTMIECKUX PEIIETOK BEMIECTB; KIACCH(PUIIMPOBATH XUMUUIECKUE
peaxuu;

- chopmupoBaTh TPEACTABICHUSA: O XUMHYECKON  COCTaBIISAIONMICH
€CTECTBEHHOHAyYHOW KapTHHBI MHpa, POJIM XUMHUU B TO3HAHUM SIBJICHHM
npuposbl, B (HOPMHUPOBAHMM MBIIUICHUS W KYJAbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATBHONW TPAMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MTPAKTHUECKUX
3aa4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/I0POBBIO U
MIPUPOHON Cpelie;

- yMeTh MPOBOJUTH pacueThl MO XUMHUYECKUM (opMyaaM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuid ¢  HCIOJIb30BaHMEM  (PU3UYECKHX  BEIUYHH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJMUYECTBEHHOW CTOPOHBI: MacChl, 00bemMa
(HOpMallbHBIE YCJIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA; HCIOIb30BATh
CUCTEMHbIC XUMUYECKHE 3HAHUS AJIS MPUHATUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSIX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

OK 02.
Hcnons3oBath
COBPEMEHHBIE
cpencTBa
TIOMCKA,
aHaIu3a u

B o0s1acTH HEHHOCTH HAYYHOTO IIO3HAHMS

- c(OpPMUPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd U OOIIECTBEHHOW NPaKTHKH,
OCHOBAHHOTO Ha Jasore KYJbTYD,
CIIOCOOCTBYIOIETO OCO3HAHUIO CBOETO MECTa B

- YMETH IJIaHUPOBATH u BBITIOJIHATH XHMHUYECKUMI SKCIICPUMCHT
(HpeBpaH_[eHI/IH OpraHn4YeCKux BCHICCTB IIpU HArpeBaHHUU, TIOJIYUYCHUC
OTWJICHA U HU3YUCHUC €TI0 CBOﬁCTB, KaUYCCTBCHHBIC PCAKIIMU Ha aJIbACTUIBI,
KpaxMall, YKCYCHYIO KHCJIOTY; ACHATypalusi OCIKOB IIpu HarpeBaHHuU,

OBCTHBIC pCaKInu 6CJ'IKOB; NpoBOJUTHL PCAKOUU  HOHHOI'O OGMCHa,
ONpCHACIIATh CPEAY BOAHBIX PACTBOPOB, KAUCCTBCHHLIC PCAKIIMU HA Cyﬂb(baT-,




MHTEpIIPETaIH
1 uHpopManuu
"
WH(POPMAIHOH
HBIE
TEXHOJIOTUU
TU1sL
BBITTOJTHEHUS
3amaq
npogeccroHan
BHOM
JESTeIbHOCTH

MOJUKYJIBTYPHOM MHPE;

- COBEPIIEHCTBOBAHHUE SI3bIKOBOM M YUTATEJIbCKOMN
KyJbTYpbl KaK CpPEICTBA B3aUMOJECHUCTBUSA MEXIY
JXOJIbMU ¥ TIO3HAHUS MUPA;

- OCO3HAHUE LICHHOCTHM HAY4YHOW JEATEIILHOCTH,

TOTOBHOCTb ~ OCYILIECTBIISITh  IMPOCKTHYIO U
HCCIIEZIOBATENBCKYIO JESITENIbHOCTh
WHJIMBUIYyAJIHHO U B TPYIITIE;

OBiilaieHne  YHUBepPCAJIbHbLIMH yueOHbIMH

NMO3HABATEJILHBIMH 1€ CTBUSMU:

B) padora ¢ nundopmanmeii:

- BJIQJIETh HAaBbIKaMU MOJy4YeHUs] UHDOpMALUK U3
NCTOYHUKOB Pa3HbBIX THIIOB, CaMOCTOSATECIIBHO
OCYIIECTBIISITh TIOUCK, aHAIIN3, CUCTEMAaTU3AIHIO U
MHTEpIpeTanuio MHGOPMAIMK PA3IUYHBIX BHJIOB
1 (opm mpeacTaBIeHNUS;

- cO3/1aBaTh TEKCThl B pa3IUYHBIX ¢opmaTax ¢
y4eTOM Ha3HaueHus HH(OpMauu U 1eIeBOi
ayIUTOpUH, BBIOMpas  ONTUMAIBbHYIO  GopMy
MIpe/ICTaBJICHUS] U BU3yaIH3alllH;

- OIICHHMBaTh JOCTOBEPHOCTb,

uHdopmalMu, €€ COOTBETCTBHE
MOPaJIbHO-3THYECKUM HOPMaM;

- HCIIOJIb30BaTh CPEICTBA HH(POPMAIMOHHBIX H

JETUTUMHOCTD
IMIPpaBOBbBIM U

KOMMYHHKAIHOHHBIX ~TEXHOJIOTHH B PEIICHUH
KOTHUTUBHBIX, KOMMYHHKATHBHBIX u
OpPraHM3alMOHHBIX  3aJa4 ¢ COOJIIOJECHHEM
TpeOOBaHUI SPrOHOMHUKHU, TEXHUKH O€30I1aCHOCTH,
THTHEHBI, PECypCOCOCpEKEHHs, TPABOBBIX U
THYECKUX  HOpPM, HOPM  HMH(OPMAITMOHHOMH
0€30I1aCHOCTH;

- BJIaJIeTh HABbIKAMH PACIIO3HABAHUS U 3aIIUTHI
uHpopManuu, THPOPMALMOHHOM 6€30MacHOCTH
JMYHOCTH;

kapOoHaT- M XJIOpUA-aHWOHBl, HAa  KATUOH  aMMOHMS;  pellaTh
SKCIIEpUMEHTaNbHbIE 3a7aun 1o TemMaMm "Metamwiel" u "Hemeramisl") B
COOTBETCTBUU C IpaBWJIAMU TEXHUKH O€30MaCHOCTU IpH OOpalleHUHu C
BELIECTBAMU U JJAOOPATOPHBIM 00OpPYIOBAaHUEM; MPEACTABIATh PE3YJIbTAThI
XMMHUYECKOT0 IKCIIEpUMEHTA B (POpPME 3aliCH YPaBHEHUNM COOTBETCTBYIOLINX
peakuuii 1 GopMyIHpOBaTh BHIBObI HA OCHOBE 3THUX PE3YJIbTaTOB;

- YMEThb aHaJU3UPOBATh XUMHYECKYI0 HH(POPMAIMIO, MOJIy4YaeMYyI0 W3
pPa3HbIX MCTOYHHUKOB (CpeAcTB MaccoBoM uH(popmauuu, cetb MHTepHeT u

Apyrue);

- BJAJIETh OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHHS BEIIECTB U
XUMUYECKUX  SBJICHHI (HabmroneHue, W3MEPEHHUE, AKCHEPHUMEHT,
MOJICTTUPOBAHKE);

- YMETh TMPOBOJWTH PacUeThl MO0 XUMUYECKUM (opMysaM M ypaBHEHHSIM
XUMHUYECKMX  pPEaKIUid ¢  HUCHOJb30BaHWEM  (M3HYECKUX  BEIIUYHH,

XapaKTEePU3YIOIINX BEUIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMasbHbIE YCJIOBMSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMUYECKHE 3HAHUS AJs MPUHATUS PEUICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUSIX, CBSI3aHHBIX C BEIIECTBAMU U X MPUMEHEHUEM




XUMHUYECKUN

OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | - YMETh IUIAHUPOBATH M  BBINOJIHATH AKCIIEPUMEHT
S dexTrBHO CaMOCTOSITEIBHOCTH U CaMOOIIPEIEIICHUIO; (mpeBpallleHdsT OpPraHMYECKUX BEUIECTB MPU HArpeBaHUM, TOJyYEHUE
B3aMMO/IEHCTBO | -OBJIaJICHUE HaBbIKaMU y4eOHO- | ATWJICHA U MU3YYECHHE €Tr0 CBOMCTB, KAUECTBEHHBIC PEAKI[MU Ha aJIbJCTHIbI,
BaTh U HCCIIE0BATEIbCKOM, MPOEKTHOW M COLMAIBHOU | KpaxMmall, YKCYCHYIO KHCIOTY; JeHaTypauus OeJIKOB NpH HarpeBaHuw,
paboTaTh B NESITEIbHOCTH; LBETHbIE pEaKUUu OEJKOB; MPOBOJUTH PpPEAKLUUU HOHHOIO OOMEHa,
KojulekTuBe 1 | OBJIaeHue YHHUBEPCAJBHBIMH | ONIPEIEISITh CPEAY BOJIHBIX PACTBOPOB, KAYCCTBCHHBIC PEeaKIIMK Ha CYiIb(art-,
KOMaH/1e KOMMYHHMKATHUBHBIMHM JAeHCTBUSIMU: KapOoHaT- W  XJOpUA-aHWOHBI, HA  KATHOH  aMMOHHS;,  pellaTh

0) coBMecTHAas 1eATeJbHOCTD! SKCIIEpUMEHTaJbHbIe 3a7aun 1o TemaM "Mertamnel" u "Hemeramisl") B

- TIOHMMaTh ¥ WCIOJB30BaTh IPEUMYINECTBA | COOTBETCTBUU C MpPaBHJIAMH TEXHUKH O€30MacHOCTH TpH OOpaIleHUU C

KOMAaH/JHOU ¥ UHINBUTyaIbHOU PaOOTHI; BEIIIECTBAMU U JIA0OPATOPHBIM OOOPYIOBAHUEM; TPEJICTABIATH PE3YIbTATHI

- TMPUHUMATH IIEJIM COBMECTHOM JEATEIBHOCTH, | XUMHUUYECKOTO SKCIIEPUMEHTA B (POpMeE 3aMrcu YpaBHEHUM COOTBETCTBYIOIINX

OpPraHM30BBIBATh U KOOPJAUHUPOBATH JACHCTBUSA 1O | peakiuil u GopMyIupoBaTh BEIBOJBI HA OCHOBE ITHX PE3YJIbTATOB

€ JOCTIDKCHHIO. COCTaBIIITh IUIAaH JCHCTBHIA,

pacrnpenensaTh poJii ¢ YI€TOM MHCHHH yJaCTHHKOB

o0cyXJaTh pe3yabTaThl COBMECTHOM paboThI;

- KOOPIMHHPOBATH U BBHIMOJHATH paboTy B

YCIOBHSIX peasbHOTO, BUPTYaJIbHOTO U

KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

- OCYILECTBJIATH IO3UTHBHOE CTpPaTETHUYECKOE

MOBEJICHUE B PA3NMUYHBIX CUTYalUsX, MPOSBISTH

TBOPUYECTBO U BOOOpaxkeHue, ObITh UHUIIUATHBHBIM

OBiageHHe YHHUBEPCAJbHBIMHU PeryiiTUBHBIMH

NelCcTBUSAMU:

I') MPHHATHE Ce0s U APYTUX JIIOJEii:

- IPUHUMATh MOTHUBHI U ApT'YMEHTHI IPYTUX JIIOJEH

MIPH aHAJIKM3E PE3YIbTATOB JAESATEIBHOCTH;

- IPU3HABaTh CBOE MPABO U IMPABO APYTUX JIOJCH

Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATh MUD C

TO3UIINH JIPYTOro YEIOBEKa;
OK 07. B 00.1acTH 3K0JIOTMYECKOT0 BOCIIUTAHUS: - chopMmupoBaTh  MPEACTABICHUS: O XUMHUYECKOW  COCTaBIISFOIIEH
CopetictBoBath | - COPMUPOBAHHOCTH KOJOTUYECKOW KYIBTYpHI, | €CTECTBEHHOHAYYHOW KapTHHBI MHpA, POJU XMMHUU B TIO3HAHUU SIBJICHUUN
COXPaHEHUIO MOHMUMAaHHE BIHMSHUS COLIMATIbHO-DPKOHOMHUYECKUX | MPHUPOJBI, B (OPMHUPOBAHWUU MBIIIJICHUS ¢ KYJIbTyphl JIMYHOCTH, €€

OKpYKaroLIEeN

MIPOLIECCOB ~ HA  COCTOSIHUE  NPUPOAHOM U

(I)YHKLII/IOHaHLHOI‘;I T'paMOTHOCTH, HCO6XOILHMOﬁ AJI pCHICHUS MPAKTUYCCKUX




cpensl,
pecypcocoepex
SHHIO,
MIPUMCHSTh
3HaHUS 00
W3MCHCHHUH
KIIMaTa,
TIPUHITATIBI
OepexKITMBOTO
MIPOM3BO/ICTBA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYANHBIX
CUTYAIHSIX

COLMATIBHOM  Cpelbl, OCO3HaHWE TIJI00AIBLHOTO
XapakTepa HKOJIOTUIECKUX MTPOoOIIeM;

- IUIAHWPOBAaHUE W OCYIIECTBICHHUE JCUCTBUH B
OKpYXKaloIlllEl Cpelle Ha OCHOBE 3HAaHWS ILEJeH

YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HENpPHUATUE JCUCTBUH, NPUHOCSIIHAX
BpEJl OKPYKAIOILIEH Cpelie;
- yMEHHE TPOTHO3UPOBATH HEOJIATONPHUITHHIC

DKOJIOTUYECKUE MOCIEACTBUA IPEeAIPUHUMAEMBIX
JNENCTBHMN, IPEIOTBPAILATh HX;

- pacuupenue OmbITa
AKOJIOTMYECKOM HAITPaBJIEHHOCTH;
- OBJIQJICHUE HaBBIKAMU YI€OHO-UCCIIEI0BATEIbCKOM,
MPOEKTHOM U COLMAIbHON JESTENBHOCTH;

JACATCIIbHOCTU

3a/1a4 ¥ 9KOJOrM4ecKd OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJIHOM CpELE;

- YMETh COOJII0/IaTh TIpaBUjIa SKOJIOTUUYECKU IEI€CO00pa3HOTO MOBEACHUS B
ObITY U TPYIOBOM JESATEIBHOCTH B LEJSX COXPAHEHUS CBOETO 370POBbS U
OKpYXKalolllel MPUPOJHOM Cpelbl; YUUTHIBATh OMNACHOCTH BO3JECHCTBUS Ha
JKUBBbIE OPraHU3Mbl OIPE/EICHHBIX BEIIECTB, MOHUMAasl CMbICI IOKa3aTes
IIPEAEIIBHOM I0IyCTUMOM KOHIEHTPaLUU




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHON

JANUCHUITJIMHBI «XXUMMU S

2.1. O0beM JTUCHUILUIUHBI M BUAbI YUeOHOIi padoThl

Bun y4yeOHol padoThI

O0BeM B yacax

O0BbeM 00pa3oBaTeJIbHOI MPOrpaMMBbl Y4eOHOM AV CHUTIMHbI 80
B T.4. B (popMe NPAKTHYECKOI MOATOTOBKH 30
B T. ..

TEOPETUIECKOE 00yUeHUE 40
MPAKTUYESCKUE 3aHITUS 30
Camocmosmenvhas paboma 8
IIpomexkyTounas arrecranus (quddepeHpoBaHHbINH 324ET) 2




2.2. TemaTnuyeckuii IJIaH U coAepP:KaHUe JUCIUILINHBI

Koabt
O0beMm, akana. 4 " .
KOMITIeTeHIIn,
/ B TOM unciie B
(popmupoBanurio
HaumenoBanue dopme
Conep:xanue U GopMbl OPraHU3aNNU AeITEIBLHOCTH 00yYaIOIIMXCS . KOTOPBIX
pa3/esioB U TeM NMPAKTHYECKOMH
cIoco0cTByeT
MOAT0TOBKH,
3JIEeMEHT
akaj. 4
MPOrpaMMblI
1 2 3 4
Pa3zaen 1. OcHOBBI CTPOEHUS BellleCTBA 7/3
Tema 1.1. Crpoenue | Coaepxanue 512 OK 01
atoMoB  xumu4eckux | 1. CoBpemenHas Moznenb cTpoeHHus aToMa. CHMBOJIMYECKUH S3bIK XUMHUH. XUMUYECKUH
3J1eMEHTOB W TPHPOJA | DJIEMEHT. JJIeKTpOHHAs KOHPUTrypanus atoma. Kiaccnpukarusi XAMHYeCKUX JIEMEHTOB
XHMMHYECKOH CBA3N (s-, p-, d-a;meMeHTHI).
2. BaneHTHbIE 371eKTpOHBL. BaneHTHOCTh. DJICKTPOHHAS MPUPOAa XMMHYECKOH CBSI3H. 3
OIEeKTPOOTPHUIATETHLHOCTb.
3. Buybl xuMudeckoll cBs3u (KOBaJICHTHAs, MOHHAS, METAJUTHYECKasi, BOJOPOIHAs) U
C1rIoco0bI ee 00pa3oBaHUs
B Tom uMciie NPaKTHYeCKUX 3aHATHIA 2
Pemenue 3aganuii Ha UCHOJIB30BAHUE XMMUYECKOH CUMBOJIMKM M Ha3BAHUI COEMHEHUN
[0 HOMEHKJIAType MEXKIYHAPOAHOTO COK03a TEOPETHYECKOH M MPUKIAAHON XHMHU U
TPUBHAIBHBIX HAa3BaHWHA JUII COCTABJIEHUS XHMHYECKHX (OPMYT JIBYXaTOMHBIX
coequHEeHNH (OKCHAOB, CYIb(QHUAOB, TUAPUAOB M T.I.) W APYTUX HEOPTaHWYECKHUX 5
COCIMHEHN OTIENBHBIX KIaCCOB.
[IpakTudeckue 3aaHus HA YCTAHOBJIEHUE CBSI3U MEXK/Y CTPOSHHEM aTOMOB XUMHUYECKUX
JJIEMEHTOB W TIEPUOJUYECKHM HW3MEHEHHEM CBOWCTB XWMHYECKHX JJIEMEHTOB U HX
COCIMHEHUI B COOTBETCTBUH C MOJIOKeHHEM [lepnonnueckoi CUCTEMBL.
Tema 1.2, Conep:xanue 2/1 OK 01
Ilepnonuyeckuii 3akon | 1. Ilepmoanyeckas cucrema xumudeckux snementoB J[.M. MenneneeBa. ®uszndeckuit OK 02
u Tadauna JI.A. cmbicn Ilepuoanueckoro 3akona JI.MI. MenneneeBa. 3aKOHOMEPHOCTH HW3MEHEHHUS
MenpeneeBa CBOWCTB XMMHYECKUX 3JEMEHTOB, 00pa3yeMbIX MMH TPOCTBIX U CIOXHBIX BEHIECTB B 1

COOTBETCTBHH C TIOJOKEHHEM XHMHYECKOro 3nemeHta B llepmoamueckoii cucreme.
MupoBo33peHueckoe 1 HayuHoe 3HadeHue [lepuonuueckoro 3akona [I.1. Menaeneesa.
[Ipornossl JI.W. MenneneeBa. OTKpHITHE HOBBIX XMMHUUYECKHUX AJIEMEHTOB.

10



B ToM ync/Ie NpakTHYECKUX 3aHITHIA

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJAHMM HA XapaKTEPU3aLUI0
XUMHAYECKUX  dJeMeHToB  «Meramnuueckue /  HEMETaNIMYecKHe  CBOMCTBA,
3JIEKTPOOTPULIATENBHOCTh XUMHUECKUX 3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM
CTPOECHHUEM H IIOJIOKEHHUEM B IEPUOJUYECKOM CUCTEME XUMUUYECKHUX diemMeHToB JI.I.
Mengeneea»

Paznen 2. Xumuveckue p

CaKIIMu

10/4

Tema 2.1. Tunnl
XUMHYECKHX Peakiuii

Conep:xanue

412

1. Knaccudpukanus W TUIBI XUMAYECKUX pEAKIUH C Yy4acTHEM HEOpPTaHHYECKUX
BemecTB. CocTaBieHHEe YpaBHEHUN peakiuil COSTUHEHUS, Pa3IOKEHUs, 3aMeIleHus,
oOMeHa, B T.4. peaKIUi TOPEHUs, OKUCICHHUSI-BOCCTAHOBIICHHSL. .

2. YpaBHeHHS OKHUCIICHUS-BOCCTaHOBJCHUs. CTereHb OKHUCIeHUs. OKUCIUTENb |
BoccTaHOBHUTENNb. COCTaBICHNE W YPaBHUBAHHWE OKHUCIUTEIHHO-BOCCTAHOBHUTEIHLHBIX
peakmuii  METOIOM  JJIEKTPOHHOro  OamaHca. OKHCIMTEIbHO-BOCCTAHOBHTENBHBIE
peaKIuu B MPUPOJIE, TPOU3BOICTBEHHBIX MTPOIIECCaX U )KU3HENEATETHHOCTA OPTaHU3MOB

B ToM uncie MPAKTHYCCKUX 3aHATHIA

KonnuectBenubie oTHOIIEHU B XUMHHA. OCHOBHBIE KOJIUYECTBEHHEIE 3aKOHBI B XUMHHU U
pacdeTsl MO YpaBHEHUSM XHMHYECKHX peakiuuid. Momb Kak eauHHUIla KOJIHYEeCcTBa
BemecTBa. MossipHasi Macca. 3aKOHBI COXpPaHEHHUS MAcChl M DHEPTHH. 3aKOH ABOTajapo.
Monsipablii 00beM ra3oB. OTHOCHTENbHAS IUIOTHOCTH Ta30B. PacdeTsl 1Mo ypaBHEHHSIM
XUMHYECKUX PEaKIUil C UCIIONIb30BaHHEM Macchl, 00beMa (HOpMallbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEUIECTBA

OK 01

Tema 2.2.
DJIeKTPOJIHTHYECKAsI
JMCCOLMALMSA U
HOHHDII 00MeH

Conep:xanue

1. Teopus 3ACKTPONUTHICCKON qUccOrTianui. OHBI. DIEKTPOIUTEI, HEIJICKTP OJIUTHI.
Peakunu nonHoro ooMena. CocraBiieHue peakinii HOHHOTO OOMEHa ITyTeM COCTABJICHUS
WX TIOJTHBIX M COKPAIIEHHBIX NOHHBIX ypaBHEHHH. KHCIIOTHO-OCHOBHBIE PEAKIINN.
3aJaHus Ha COCTAaBJICHUE HOHHBIX peaKIui

CamocrosiTesibHas padoTa

JlabopaTopnas pabota “THIThl XUMHYECKHX PEaKInii”.

UccnenoBanne TUIoB (110 COCTaBY M KOMUYECTBY MCXOMHBIX M 00Pa3yIOIIMXCS BEIIECTB)
U TPU3HAKOB XHMMHYeCKHX peaknwil. I[lpoBemeHme peakmuii HOHHOIO OOMEHa,
olpezereHne cpeibl BOOHBIX PACTBOPOB. 3aaHMsl HA COCTaBJICHHE HOHHBIX PEAKIIUH

OK 01
OK 04

KonTpoasnas padora 1

CTpOﬁHI/IC BCICCTBA U XUMHNYCCKUC PCAKIINU

Paznen 3. CTtpoeHue U cBOiicTBAa HEOPraHUYeCKMX BelleCTB

15/5

Tema 3.1.
Knacenduxanus,
HOMEHKJIaTypa u

Copep:kanue

412

1. Ilpenmer Heopranmueckod xumuu. Knaccuduxanus HEOPraHUYECKHX BEIECTB.
[Ipocteie u cnoxuble BemecTBa. OCHOBHBIE KJIACCHI CIOXKHBIX BELIECTB (OKCHJBL,

OK 01
OK 02
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CTpoeHHe
HEOPraun4eCKux
BelleCTB

TUAPOKCUBI, KUCJIOTHI, COJ'II/I). Bzaumocssi3b HCOPTraHNYCCKNX BCIICCTB.

2. ArperatHbie cOCTOSHHA BemiecTBa. Kpucranmnyeckue u aMopQHbIe BelecTa. THIIbI

KPUCTAJUIMYECKUX PEIIeTOK (aToMHasi, MOJEKYIspHas, HWOHHAs, MeTajInuecKas).
3aBUCHUMOCTh (DM3UYECKHX CBOWCTB BEIIECTBA OT THUMA KPUCTAIIMYECKOH PpEIIETKH.
3aBUCHUMOCTh XMMHMUYECKONW aKTUBHOCTH BEIECTB OT BMJIA XUMHYECKOW CBA3M W THIIA
KpHCTaJTMYEcKOi pemerku. [[puanHbl MHOr00Opasus BEIeCcTB

B ToM uncae MPAKTHYCCKUX 3aHATHIA

HomeHnknaTypa HEOpraHMYECKUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3 UX
XUMHAYECKOW (popMyJIbl HIIH COCTaBIIEHHE XUMHUUECKOH (POPMYJITBI UCXOAS U3 HA3BaAHHSI
BemecTBa Mo MexynapoaHoi (MIOITAK) unu TpuBuansHoi HOMEHKIIATYpE.

Pemenrie mpakTuveckux 3aJaHWil MO KiIacCU(pUKAINK, HOMEHKIATYPE ¥ XUMHUYECKUM
(dbopMyliaM HEOpPraHMYECKUX BEIIECTB Pa3NMYHBIX KJIAacCOB (YrapHBIH Ta3, YIIeKHUCIbIH
ra3, aMMHuak, TalieHas N3BecTh, HeraleHas U3BeCTh, INTHEBAs CO/Ia U IPYTHX): HA3bIBATh
Y COCTaBJIATH (POPMYITBI XUMHUECKIX BEIECTB, ONMPEAEIATh MPUHAIISKHOCTh K KiIaccy.
Ucrounmnkun xumuveckoit nHpopMaiuu (CcpeJcTs MaccoBoii nHGopmanuu, cetb UHTepHeT
u japyrue). [louck nHbopManuu 1Mo Ha3BaHUSAM, MAECHTHQUKATOpPAM, CTPYKTYPHBIM
hopmymnam

Tema 3.2. ®usuko-
XHMHYecKHe CBOiicTBa
HEOPraHuYecKux
BeIleCTB

Conep:xaHue

8/2

1. Meramel. OO0mue ¢Gu3MYeckue U XUMUYECKHE CBOWcTBAa MeTalioB. CrocoObl
MoNy4eHus. 3HAYCHHUE METAJUIOB W HEMETaNIOB B MPUPOJC U SKU3HEACATECIBHOCTH
YejoBeKka W opraHu3MoB. Koppo3us MerasioB: BUABI KOPPO3WH, CIIOCOOBI 3allUTHI
METaJJIOB OT KOPPO3HH.

2. Hemeramiel. O0mue GU3nUecKue ¥ XUMHYSCKHE CBOMCTBA HEMETaIOB. THUIHYHBIE
coiictBa HemeramuioB [V— VII rpymm. Knaccndukanms v HOMEHKIaTypa coelnHeHHH
HeMeTaJu10B. KpyroBopoThl OMOreHHBIX 3JIEMEHTOB B MPUPOJIC

3. XHMMHYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEHICCTB (OKCHIOB,
THUAPOKCUIIOB, KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOWCTB IIPOCTHIX
BEIIECTB, BOJIOPOJIHBIX COSAMHEHUH, BBICIIINX OKCHJIOB U THPOKCHJIOB

B TOM uKc/ie NPAKTHYEeCKUX 3aHATUHH

CocTaBneHlEe YpaBHEHUH XUMHYECKHX PEAKIUI C Y4YaCTHEM IPOCThIX M CIOXKHBIX
HEOPraHMYECKUX BELIECTB: METAJIOB U HEMETAJUIOB; OKCHIOB METaJlIOB, HEMETAJUIOB U
aM(OTEepHBIX DJIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH M aM{QOTEPHBIX
TUIIPOKCHIOB; HEOPIraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOHCTBA.

Pemenre npakTHKO-OpMEHTHPOBAaHHBIX TEOPETHUECKHX 33a/JlaHUH HAa CBOMCTBA, COCTaB,
MOJy4eHHe 1 0e3011acCHOE UCIIOIb30BAHNE BaXKHEHIINX HEOPIraHNIECKUX BEIIECTB B OBITY
U IPAKTUYECKON AESTEIHHOCTH YeJIOBEKa

OK 01
OK 02

Tema 3.3.

Conepxxanue

OK 01
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HNnentuduxanus
HEOPraHM4eCKUuX
BellleCTB

CamocrosiTesibHas padoTa

JlaGopaTopHast pabota «/aeHTuHUKALNS HEOPTraHMUECKUX BEILIECTBY.

Pemenne »skcneprMeHTaNbHBIX 3aJad MO XMMHYECKMM CBOWCTBAM METAJUIOB U
HEMETAJUIOB, 110 PACIIO3HABAHUIO U MOITYYEHUIO COCIMHEHUN METANIOB U HEMETAJIIIOB.
UnenTudukanms HEOpraHMYECKUX BEIECTB C UCIOIB30BAHNEM UX (PH3UKO-XUMHUECKHX
CBOMCTB, XapaKTEpHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHbIE peaklMH Ha Cyabdart-,
KapOOHAT- U XJIOpUA-aHUOHBI, HA KATHOH aMMOHUS

OK 02
OK 04

Kounrpoabsnas padora 2

CBoiicTBa HEOPTaHUYECKUX BEIICCTB

Pa3znen 4. CTpoeHue U CBOIiCTBA OPraHMYeCKUX BellleCTB

30/9

Tema 4.1.
Knaccuduxanus,
CTpoeHHe H
HOMEHKJIaTypa
OpraHu4ecKux
BelllecTB

Conep:xanue

6/2

1. TlosBneHune U pa3BUTHE OPTaHUYECKON XMMMHU Kak Hayku. IIpeamer opraHudeckoit
XUMUU. MeCTO ¥ 3HaYCHUE OPTaHUYECKON XUMHH B CHCTEME €CTECTBEHHBIX HayK.

2. XMMHYECKOE CTPOCHHUE KaK IMOPAZOK COCAMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO HMX
BaJIeHTHOCTH. OCHOBHEBIE MOJIOKEHUS TCOPUHU XUMUUYCCKOI'0 CTPOCHUA OPraHUYCCKHUX
coemnueHnit A.M. bytinepoBa. YTIEpOmHBIH CKEIET OPTaHUYECKOH MOJIEKYJIIEL.
3aBUCHMOCTh CBOWMCTB BEIIECTB OT XMMHYECKOTO CTpPOEHHs Moiekynl. M3omepus u
H30MEpHI.

3. Ilomstme o QyHKIIUOHANBEHON rpymme. Pamukan. IlpuHOMNGI  KiaccupUKang
OpPraHWYEeCKHX  COCMUHEHUi. MeKayHapojHas  HOMEHKIATypa W IPHHIUIIBI
HOMEGHKJIATYPBl ~ OpraHWYecKMX cocfuHeHuil. [loHatne 00  a3oTcofepKammx
COC/INHEHUSAX, OMOIOTHYECKH aKTHBHBIX BEIIECTBAaX (yrJIeBOJax, KUpax, Oenkax u Jp.),
BBICOKOMOJICKYIISIPHBIX COCMHEHHUIX (MOHOMED, TOIMMED, CTPYKTYPHOE 3BEHO)

B Tom uMcie NpaKTHYeCKUX 3aHATHIA

Homenkmatypa OpraHMYecKMX COCIMHEHHWH OTHENBHBIX KJIAcCOB  (HACHIIICHHEIE,
HEHACBHIMIEHHBIE W apOMAaTHYECKHE YIIICBOMOPOMABI, CIHPTHI, (DEHOMBI, AIbIAETUIBL,
KETOHBI, KapOoHOBBIE KHCIOTHI W 1ap.) CocTaBieHHWE TIONHBIX H COKPAIICHHBIX
CTPYKTYpPHBIX (DOPMYJ OpPraHMYECKUX BEIIECTB OTAENBHBIX KJIACCOB, HCIIONB3YS HX
Ha3BaHUS MO CHUCTEMAaTHYECKOW M TPHBUAIBHOW HOMEHKJIAType (ITHJICH, AalleTHIICH,
rmnepuH, (exon, dhopmanpaeru, YKCycHast KUCIOTa, TIWIWH). Pacuersl mpocTenei
(hopMyJIBI OPraHUYECKON MOJIEKYJIBI, UCXOJs U3 DJIEMEHTHOro cocTana (B %)

OK 01

Tema 4.2. CBoiicTBa

Conep:xanue

15/5

OK 01

13



opraﬂnqecmlx
coeTUHEeHUu

1. ®usuko-XxMMHUYECKHE CBOHCTBa OPraHMYECKUX COCIWHEHHUH OTIENbHBIX KIIacCOB
(ocobeHHOCTH KIaccH(pUKAIMKM U HOMEHKJIATyphl BHYTPH KJlacca; TOMOJOTUYECKUH psij
u obmas ¢popmyna; u3oMepust; GU3NIECKIE CBOWCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI
MIOJTy4YeHus):

— MpenenbHbIe YIIIeBOAOPOAb! (ajlkaHbl U LMKJIOAJIKaHbl). ['opeHrne MeTaHa Kak OJUH W3
OCHOBHBIX HCTOYHHMKOB TE€IJIa B TMPOMBINUICHHOCTH H ObITy. CBOICTBa NPHUPOTHBIX
YIJI€BOJOPOJOB, HAXOKIEHHE B MIPUPOJIE U TPUMEHEHHE aJIKaHOB;

— HempenenbHble (aJKeHbl, aJKUHbI U aJKaJWeHBbl) U apOMaTHYECKHE YTIIEBOIOPOIBI.
l'openue aneruneHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHM IS CBapKH H
pEe3KH MEeTaJIJIOB

— KHUCIIOPOJICO/IepIKAIlMEe COEAWHEHUsT (COUPTHI U (EHOJBI, KapOOHOBBIE KHCIOTBHI H
3QUphL, aAIbJAECTHIBl W KETOHBI, JKUPBL, yrieBobl). [IpakTudeckoe NpPHUMEHEHHE
STUJICHTIIMKONS, TinIepuHa, ¢eHona. [Ipumenenue Qopmanbaernia, areranbleruja,
YKCYCHOW KHCIIOThI. MpUIa KaK COJM BBICHINX KapOOHOBBIX KHCIOT. MOIOIIHME CBOMCTBA
MbIIa

—  azoTcojepaline COEJIMHEHUS (aMuHBI u aMUHOKHCJIOTHI, Oenkm).
BbICOKOMOJIEKYIISIpHBIE  COSMUHEHHS (CHHTETHYECKHE U OHOJOrHMYECKU-aKTHBHbIC).
MoHomep, momumep, CTPYKTypHOE 3BeHO. Ilommmepnsanns 3THUIEHA KaK OCHOBHOE
HaIIPABIICHHUE €TI0 UCIIOJIb30BaHMUS.

I'eHeTnyeckas CBsI3bp MEX Y KJIAaCCAMH OPTaHUYECKUX COCTUHEHHN

B ToM uncie NMPaKTHYCCKUX 3aHATHI

CBoiicTBa OpraHMYECKMX COEAWHEHUH  OTHEeNbHBIX KiIaccoB (TpUBHANBHAA W
MEXKIyHapoaHasi HOMEHKJIATypa, XHUMHYECKHE CBOMCTBAa, CIIOCOOBI TOMYYECHHS):
TpenenbHbIe (aTKaHbl ¥ MHKJIOATKAHBI), HEMpeAeTbHbIC (aIKSHBI, aTKUHBI U aJTKaIHCHbI)
Y apOMaTUYEeCKHE YTIEBOIOPOMbI, CHUPTHI U (HEHOIBI, KapOOHOBBIE KHUCIOTHI U 3(UPHI,
aNbIEruasl U KETOHBI, aMUHBI M aMHUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COCIIMHEHUS.
3ajaHus Ha COCTABIICHHE YPaBHEHHWH XWMHUYECKHX PEaKIUil C y9acTHEM OPTaHWYECKHX
BEIIIECTB HA OCHOBAHHWH WX COCTaBa M CTPOCHUSL.

CocraBneHne cxeM peaknnui (B TOM YHCIIe TIO MPEIOKEHHBIM [IEN0YKaM MpeBpaIieHnit),
XapaKTepU3yIOUNX XUMHUYECKHE CBOMCTBA OPraHWYECKUX COCIUHEHUN OTHENbHBIX
KJIACCOB, CMOCOOBI WX TIONYYeHHWS W Ha3BaHWE OPTaHWYECKUX COEAMHEHUH TI0
TPUBHAILHON WM MEXKTyHAPOIHON CHCTEMAaTHIECKOH HOMEHKIIATYPeE.

Pemenve mpaKTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHWii HAa  CBOICTBa
OpPTaHHYECKHUX COCAMHEHUH OTIENbHBIX KIaCCOB.

MopenupoBanre MONEKYN W XHMHYECKHX IPEBPAICHW Ha MpUMepe 3TaHa, ITHUJICHA,
areTuIIeHa U JIp.

CamocrosiTeibHass padoTa

JlabopaTopHast pabota “IIpeBpaiieHus: opraHMYeCKMuX BELIECTB PH HArpeBaHuu'".

OK 02
OK 04
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HonyquI/Ie OTWJICHA U U3YUCHUEC CTO CBOMCTB.

Tema 4.3.

Conepxxanue

HNnentuduxanus
OpPraHnYecKux
BellleCTB, X 3HAYEHUE
U NpUMEHEHUE B
OBLITOBOW M

1. Buooprannyeckue coeauHeHus. llpumeHeHne u Ouonoruyeckas pojib YIJIEBOJOB.
Oxucrnenre yrieBoJoB — HICTOYHHK SHEPTUH KUBBIX OpraHu3mMoB. O0macTH npuMeHeHHsI
aMHUHOKHCIOT. [IpeBpaiienus O€NKOB MUINM B opraHusMme. buomornveckue ¢QyHKImMN
OcnkoB. buonornueckne QyHKIUM KUpoB. Ponb opraHMYecKoid XMMHU B pEIICHUU
po0JIeM THINEBOH 0e30MacCHOCTH

l'lpOI/l?.BOJICTBeHHOﬁ
ACATCIBbHOCTH
YeJI0BEKa

2. Ponp opraHMyeckoil XMMHH B PEIIEHHU MPOOJIEM YHEPreTHUecKod Oe30MacHOCTH, B
Ppa3sBUTUKU MCAHMLWHBI, CO3JaHWN HOBBIX MAaTCPHAJIOB, HOBbBIX MCTOYHHUKOB OHEPIruu
(ampTepHAaTUBHBIE UCTOUHUKH SHeprun). OmacHOCTh BO3ACHCTBUS Ha KUBbIE OPTaHU3MBI
OpPraHWYECKHX BEUIECTB OTJENBHBIX KJIACCOB (YIJIEBOIOPOJBI, CIUPTHI, (EHOJIbI,
XJIOPOpPTraHUYECKHE MPOU3BOJHBIC, aNBJACTUABI U Jp.), CMBICT TMOKa3aTells MpeaenbHO
JIOIyCTUMOM KOHIIEHTpalluu

CamocrosiTeibHas1 padoTa

JlabopatopHast pabora: “HneHTu(uKalds OPraHUYEeCKUX COCIAMHEHHMH OTICIbHBIX
KJIacCOB”

WNnentudukamms OpraHAYecKUX COCAMHEHWH OTACIBHBIX KIaccoB (Ha MpUMEpE
aNBJIETH]IOB, Kpaxmala, YKCYCHOH KHCIOTBI, OCTKOB W T.N.) C WCIIONB30BAHHUEM WX
(UBUKO-XMMUYECKMX CBOMCTB M XapaKTEpHBIX KaYeCTBEHHBIX peakuuid. JleHaTyparus
Ocnka mpu HarpeBaHWH. lIBeTHBIEe peaknuu OeNKoB. BO3HWKHOBEHHE aHAIUTHYECKOTO
CUTHAJlAa C TOYKMA 3PEHUS XUMHUYESCKUX TMPOIECCOB TPH TPOTEKAHWU KadyeCTBEHHOU
peaKIyu, MO3BOJISIONIeH WICHTH(OUITUPOBATE MPEIOKESHHBIC OPraHUYECKHE BEIIECTBA

OK 01
OK 02
OK 04

KonTpoabhas padora 3

CtpyKTypa 1 CBOICTBA OPTaHUIECKUX BEIIECTB

Pa3nea 5. Kunernueckue

U TEPMOJUHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIuii

4/2

Tema 5.1. CxopocTh

Conep:xanue

472

XHUMHYECKHX peaKkiui.
Xumuyeckoe
paBHOBecHe

1. CkopocTb peakiuu, €€ 3aBHCHMOCTh OT pas3IUYHBIX (DAKTOPOB: IPHPOIIBI
pearupyromumx BEIIECTB, KOHLEHTPALUH pPEarupyrolluX BELIeCTB, TEMIIEPaTypbl H
IIJIOMIA TN PEaKIIMOHHOHN MOBEpXHOCTH. TermmoBbie 3 (heKThl XHMUYECKAX Peakiuii. JK30-
1 3HJOTEPMHUYECKUE PEAKIIHIH.

2. OOpaTtuMOCTh peaknuii. XHMUYeCKOe PaBHOBECHE W €r0 CMEIIEHHE IO/ JEeHCTBHEM
pa3nuyHbIX (aKTOPOB (KOHLEHTPALMs PEareHTOB MM MPOAYKTOB PEAKIHUH, AABJICHHE,
TeMIlepaTypa) Ajisl CO3JaHHsl ONTUMAJBHBIX YCIOBHH MPOTEKaHHS XUMHYECKHX
npoueccoB. [Ipunnun Jle Hlatense

B TOM unc/ie NpaKTHYeCKUX 3aHATHH

Pemenne MPaKTUKO-OPUCHTUPOBAHHBIX 3a£[aHPIfI Ha aHaJin3 Q)aKTOpOB, BJIIMAOOINX Ha
HU3MCHCHUC CKOPOCTU XHMHYECKOI pe€akuuu, B T.4. C HO3PIL[PII>1 9KOJIOTHYCCKHU
LICJ'ICC006p33HOFO IIOBCIACHUSA B 6LITy nu pr,Z[OBOfI ACATCIIBHOCTU B LCIAX COXPAHCHUSA

OK 01
OK 02
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CBOET0 310pPOBbsI U OKPYKAIOIIEH IPUPOAHON CPENBIL.

Pemenune npakTuko-OpUEHTUPOBAHHBIX 3aJaHUN HA IpuMeHeHue npuHnuna Jle-Ilarense
JUISL HAXOXJCHUS HAIPABIICHUS CMELICHUS PAaBHOBECHS XMMUYECKOW pEaKLMM U AHAJIU3
(baKTOI)OB, BJIMAIOIINX HAa CMEHICHUEC XUMHUYCCKOI'O PaBHOBECHU A

Paznen 6. PactBopni 4/1
Tema 6.1. Copep:xanue 3/1 OK 01
IonsiTHe 0 pacTBOpax 3. PactBopenme kak  (usMKo-xuMmmyeckudi  mporecc.  PactBopbl.  CriocoObl OK 02
MIPUTOTORJICHUS PacTBOPOB. PacTBoprMocTh. MaccoBasi J0Jisi pacCTBOPEHHOI'O BEIIECTBA. OK 07
CMBICIT TIOKa3aTessl MPEACIbHO JAONYCTUMON KOHIIGHTPAIlMM W €ro MCIOJIbh30BaHHUE B
OLICHKE DPKOJIOTUYECKOM 0€30MacHOCTH. 2
4. TlpaBuna SKOJIOTMYECKH II€JIECOO0PAa3HOro  TMOBEACHUS B OBITY M TPYIOBOM
JISSITEILHOCTH B IIEISIX COXPAHEHUS CBOETO 3JI0POBbSl M OKPY)KAIOIIEH HpPUPOIHON
Cp€abI; OITaCHOCTH BOSHeﬁCTBHH Ha )XMBBIC OPraHu3MbI OITPEACICHHBIX BEIICCTB.
B TOM Ynciie MPaKTHYECKUX 3aHATH I 1
Pemenne  OpakTHKO-OPUEHTUPOBAHHBIX  PAaCUETHBIX  3aJaHMAd  HAa  PacTBOPSI, 1
HCTIOJIb3yeMbIe B OBITOBOH M ITPOM3BOJICTBEHHOM JIESITEIHHOCTH YellOBEKa
Tema 6.2 Conep:xanue 1 OK 01
Hccnenoanne coiicts | CaMocTosiTe/bHAs padoTa 1 OK 02
pacTBOpoB JlaGopaTopHast paboTa «IIpUroTOBIICHNE PACTBOPOBY. OK 04
IIpuroToBieHne pacTBOPOB 3aIaHHON (MaccoBoi, %) KoHIleHTpanuu (C IMPaKTHKO- 1
OPHEHTHPOBAHHBIMHU BOIPOCAMH) U ONPEIIENICHHE CPEIbI BOJAHBIX PACTBOPOB.
Pemrenwe 3a1a4 Ha MPUTOTOBIICHNE PACTBOPOB
Paznen 7. Xumus B ObITY U NPOU3BOACTBEHHOM JeATEIHLHOCTH YeI0BeKa 8/6
Tema 7.1. Xumust B Copaepxanune 8/6 OK 01
ObITY U 1. Hoselilme JOCTHXKEHUS XWUMHUYECKOW HAYKH W XUMHYECKOW TEXHOJIOTWUH. Poib OK 02
MPOU3BOJACTBEHHOM XUMHAH B O0ECIICUCHHH DKOJIOTHYECKOH, DHEPreTHUEeCKOW W THINEBOW Oe3011acHOCTH, OK 04
NesITeJIbHOCTH pa3BuTHH MequnuHbL [IpaBuna moucka W aHanM3a XHMUYECKOW WH(POpMAaIUH W3 2 OK 07
YyeJioBeKa Pa3IMYHBIX UCTOYHUKOB (HaydHas W y4eOHO-HaydHasl JINTeparypa, CpeicTBa MacCOBOH
nHpopmarum, cetb HTEpHET)
B TOM uKc/ie NPAKTHYEeCKUX 3aHATHH 6
IMownck 1 aHaNMM3 KEHCOB O MPUMEHEHNH XUMHUYECKHUX BEIISCTB M TEXHOJIOTUH C y4eTOM
Oyayieil mpodecCHOHANBHON AEATEIBHOCTH MO TEMaM: BXKHEHIIINE CTPOUTEIbHBIC
MaTepHabl, KOHCTPYKIIMOHHbBIE MaTePUaJbl, KPACKHU, CTEKIIO, KEPAMHUKA, MATEPHAITBI JIJIs
JJIEKTPOHUKH,  HAHOMATEePUANbl, TEKCTHJIbHBIC  BOJOKHA, HWCTOYHHKHA  SHEPIHUH, 6

OpTraHHYeCcKHe U MUHEpaJIbHbIE yI0OpEeHNUs, JIeKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMHUSI.
3ammra: [IpencraBieHre pe3ynbTaToOB pelIeHUs KEHCOB B (opMe MUHHU-IIOKIATA C
npe3eHTanuen
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IIpomexkyTounasi arrecranus (qugdepeHrpoBaHHbIH 324ET)

Bcero:

80
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3. YCJIOBUS PEAJIM3ALIMA ITIPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JANCIUIIJIMHBI
3.1. TpeOoBaHMsA K MUHMMAJIBHOMY MAaTEPHAJIbHO-TEXHHYECKOMY 00ecredeHnI0

- YyeOHast ayauTopus sl IPOBEACHUS yUeOHbBIX 3aHATUNA, OCHAILEHHAs: 000PYAOBAHUEM U
TEXHUYECKUMU CPEJICTBAMHU OOYUYEHHS: KOMIUIEKT ydyeOHOH MeOenu, 10CKa, TEXHUYECKHUE
cpenctBa 00ydeHus (IPOEKTOp MOJBECHOM, KOMIIBIOTEP CTAlMOHAPHBIN - MOHOOJIOK)

- llomemenue nJii CaMOCTOSITENBHOM paboOThl oOOydaromiuxcsi, (B TOM 4YHUCIE st

CaMOCTOSTEILHON palOTHl TSI MHBAIHMIOB W JIMI] C OIPAHMYEHHBIMH BO3MO>XHOCTSIMH)
OCHAIIIEHHOE KOMIBIOTEPHOM TEXHUKOM, MOAKIIOUEHHOUW K ceTu MuTepHeT, obecreueHo
JIOCTYTIOM K AJICKTPOHHON HHGpOpMaIMOHHO-00pa3oBaTeabHON cpene [ocyaapcTBEHHOTO
YHUBEPCHTETa NPOCBElIeHUs. [lepcoHaIbHBIC KOMMBIOTEPHI C TMOJKIIOYCHHEM K CETH
NutepHer u obecrieueHUeM JIOCTyNa K DJICKTPOHHBIM OUOIHMOTEKaM M B DJICKTPOHHYIO
nH(OpMaIIMOHHO-00pa3oBaTeNbHYl0  cpeny  YHuBepcuteta. [locka. IIporpammuoe
obecrnieuenue: JluneH3noHHoe mporpaMMHoe obecrnieueHue: 3apyoexHoe: Microsoft
Windows, Microsoft Office OreuectBennoe: Kaspersky Endpoint Security CBobomHO
pacrpocTpaHsieMoe MporpamMmmHoe obOecrneueHue: 3apyoexHoe: Google Chrome, 7-zip
OteuectBernHoe: OMC Ilneep (mis BocmpousBeeHUsT INEKTPOHHBIX Y4eOHbIX Moyseit)
Nudopmarimonnoie CIIpaBOYHbIE cucteMbl: cucremMa «Koncymnprantllnrocy
[Tpodeccuonanpabie 6a3bl JaHHBIX: fgosvo.ru pravo.gov.ru Www.edu.ru
- YueOHasi ayauTopusi sl MPOBECHUsI YUYEOHBIX 3aHIATHH, OCHAIlIEHHAss 000pYJOBaHUEM U
TEXHUYECKUMU CpeJCTBaMU OOyYeHHs: KOMIUIEKT y4eOHOW MeOenu, JAocka MapKepHas,
nepcoHaJIbHBIM KoMMbIoTep (HOYTOYK), IlepeHocHoe o00oOpymOBaHME: OIHOIYYEBOM
cnexktpodoromerp JKkpoc, kKapMaHHbIK pH-MeTp, KoopumeTp, MUKpoa03aTophl 1-kaH. 0,5-
5 mut, nurutan BN 42894, mukpono3arops! 1-kan. 1-5 DragonLab, nentpudyra, Tepmocrar
Binder, Boasnas Oansa Labtex, Becsl Texuuueckue ANDEK- 12001, Becbl aHaJIMTUYECKHE
Acculab, xumuueckas nocyna (MEpHbIC MWJIMHIAPHI, CTaKaHbI, KOJIOBI, (hapdopoBbIe Yaliy,
CTYNKH), PEAKTUBBI, PAKOBUHA.
Bupryanbupiii  yueOHbIE  KOMIUIEKC — "AHatomuueckuid armac  4.0"/1, Tumossie
npodeccruoHanbHble MOJEIH: MOJCIIb MATKU U SUYHUKA, MOJIENb TIPEICTATEIHHOM KEIe3bI
W SIMYKa, MOJIENb TOJIOBBI B pa3pe3e, MOJENb MBI TOJOBBI, MOJEIh JErKUX, MOJCIU
OT/IEJIOB TIO3BOHOYHHKA W OT/ICIBHBIX TIO3BOHKOB Y€JIOBEKa, MOJIEIH TI0 YPOJIOTUH, MOJIEIH
CepJilla U COCYTUCTON CHUCTEMBI, MOJCIH OTIEITHHBIX KOCTEH YEIOBEKAa, MOJIETN CyCTaBOB,
KHCTH U CTOTIBI YEJIOBEKA, MOJICIIN Yepena 4esIoBeKa, yaeOHbIe aHATOMUYECKHE TNIACTUHATHI
TKaHEW W OPraHOB YEJOBEKA: MBIIIILI CBOOOJHON BEPXHEM KOHEUYHOCTH C IUICYEBBIM
MOSICOM, MBIl KWUCTH, MBIIIBI CBOOOJHOW HIDKHEW KOHEYHOCTH, KOMIUICKCHBIN
mpernapar: TEYeHb, JKETYHBIA IY3bIph, JKETyNOK, OOJBIIOW CaJbHUK, KHUIIICYHUK,
JIBEHAIIATUTICPCTHAST KUIITKA, MOJKETyI0YHas Keye3a, CEIe3eHKa; TOTATbHBIN Tpemapar
cepama; OpOHXUATBHOE JEPEBO C OAHUM JIETKUM; TOTaJbHBIM MpernapaT TOJIOBHOTO MO3Ta;
[lepenBukHOW  HMHTEPAKTUBHBIM  aHaromMuueckuii crton  «llmporoB» Mogens I,
aHATOMUYECKHE MOJeNu (apTepuu TOJIOBHOTO MO3ra, OpPOHXHATBHOE AEPEBO C OJHUM
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JIETKAM, TOJIEHOCTONIHBIA CYCTaB M COCAWHEHHUS KOCTEW CTOIbI, TOJIOBHOM MO3l C
JEMOHCTpAalMe YEPEMHbIX HEPBOB, TOPU3OHTAIBHBIE CPE3bl TOJIOBHOTO MO3ra Ha Pa3HBIX
ypoBHSX (HaOOp U3 4 Cpe30B), rOPTaHb, Tpaxes, IIUTOBUJIHAS KeJe3a, KEeyI0K YeJIOBEKa C
OOJBIIMM  CaJbHUKOM M  MOMNEPEYHOM  00OJOYHOM  KUIIKOM, HWHTEpPaKTUBHBIN
QHATOMUYECKUH CTOJI, KOJICHHBIM CycTaB (BCKPBIT), KOMIUIEKC BHYTPEHHUX OPTraHOB C
WHBEIMPOBAHHBIMU apTEPUAMH, JIOKTEBOU CYCTaB, JIy4€3allICTHBIA CYCTaB U COCIUHEHUS
KOCTEH KHCTH, MOJIEJIb BHYTPEHHETO CTPOCHUSI KUCTH, MOJEIb TOJOBHOTO MO3Ta YeJIOBEKa
pa3OopHasi, MOJielb TOPTaHW YEJIOBEKa, MOJENb JKEJIyJKa 4YeloBeKa, MOJEIb >XEHCKOIrO
Tas3a, MOJIEJIb JIETKOTO ¢ TOPTaHbIO, MOJIEb JIETOYHBIX JI0JIEK C KPOBEHOCHBIMU COCYIAMH,
MOJIETIb HOPMAJIBHOM CTOMBI, MOJENb CEpJlla YEJOBEKa, IJICYEBOM M aKpPOMHUAJIBHO-
KJIIFOUYMYHBIA CYCTaBbl, CArUTTAJbHBIA pa3pe3 TOJIOBHOTO MO3ra, CEpAle C KialaHaMu,
cienasi KMIIKa ¢ 4epBeoOpa3HbIM OTPOCTKOM, COSAMHEHUS pedep C TPYAHBIMU MO3BOHKAMH,
COCYJIbI W HEpPBBI TOJOBBI W IIeW TJIyOOKHE, COCYIbl WU HEPBHI TOJOBHI W IIEH
MOBEPXHOCTHBIC, (DPOHTATIBHBIE PACTIMIIBI TOJJOBHOTO MO3Ta Ha Pa3HBIX YPOBHsX (HA0Op U3
5 mpo3padHBIX CpPe30B), (POHTANBHBIC CpPe3bl MO3ra Ha pa3HBIX YpPOBHAX(HA0Op u3 5
Cpe3oB), uepemnHble HepBbl, IlepeHocHOE 00OpyJOBaHWE: MHUKPOCKONBI Mukmen-5,
CIIEKTPOCKOTI, MEKTPOPOTOMETP, PEAKTUBBI (KUCIOTHI, MIEIOUU, COIH, METAJUIbI, CIIUPTHI,
AMUHOKHUCJIOTBI CyXH€), XUMHYecKas mocyiaa (MepHble LUIUHAPHI, CTaKaHbl, KOJIOBI,
dapdopoBbie yalM, CTYNKH), OaHsS BOASHAS C IUIMTKOM, OJJIEKTHBHBIE CPEABl JUIS
BBIJIEJICHUS] IIMTe/UT U CalbMOHEII, UCTOYHUKUA TOCTOSIHHOTO Toka, Komruiekc ydeOHO-
METOJIMYECKUX MMOCOOUM, CUMYJISIUOHHBIX MAaTepUaoB, IUIAAKTUYECKUX KOMILIEKCOB
TUCIUIUIMH,  KOMIUIEKC ~ MYJIbTUMEIUUHOTO  00OpYyIOBaHUS,  JEMOHCTPALlMOHHOE
obopytoBaHUE.

3.2. UndopMmanuonHoe odecrnevyeHue peajn3anuu NporpaMmmal

OcCHOBHBIE HICTOYHUKU
Jns npeniogasarenen
1. Tabpuensa O. C., OctpoymoB U. I'., Octpoymosa E. E. u ap. Xumus nns npodeccuit
U CHEIUATBHOCTEH €CTECTBEHHO-HAYYHOTO MNpouis: Yy4eOHUK IS  CTY/I.
Yupexnaenuit cpea. npod. oopaszoBanus. — M., 2019.

2. Tabpuensu O. C., OctpoymoB U. I'. Xumus nis npodeccuii U crienuaibHOCTEH
COIMAITEHO-DKOHOMHYECKOTO M TYMaHUTapHOTO Tpoduiei: y4eOHUK IS CTY/I.
yapexaeHuit cpen. mpod. oopazoBanus. — M., 2018.

3. I0.M. Epoxun Xumus (yue6Huk).- M.: Mactepctso, 2016

Jns ctyneHToB

1. Ta6puensn O. C., OctpoymoB U. I'., Octpoymosa E. E. u np. Xumus nns npodeccuit
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U CICUUATBHOCTEH E€CTECTBEHHO-HAydyHOro mpopuis: y4eOHHUK Jis  CTYI.
VYupexnenuii cpen. npod. oopazosanus. — M., 2019.

2. T'abpuensn O. C., OctpoymoB U. I'. Xumusa qis npodeccuid U crelualbHOCTER
COLIMATbHO-D)KOHOMHUYECKOT0 M TyMaHHUTapHOrO mpoduieil: yd4eOHHMK nis CTyA.
yupexaenuii cpesl. npod. odpazosanus. — M., 2018.

3. FO.M. Epoxun Xumus (yue6Huk).- M.: Mactepctso, 2016
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4. KOHTPOJIb U OLIEHKA PE3YJbBTATOB OCBOEHUSA
OBIIEOBPA3OBATEJBHON IUCIIUIIJIAHBI

KoHTponp ¥ oleHKa pe3ylbTaToB OOYUYEHHs OCYIIECTBIISETCS MPENoJaBaTeieM B
mporiecce MPOBEJACHUS MPAKTUYECKUX 3aHATHN U 1a00paTOpHBIX pabOT, TECTUPOBAHUS, a
TaK)K€ BBITIOJIHEHUSI OOYYAIONTUMHUCS UHAUBUIYAIBHBIX 3aJJaHUM, IPOEKTOB, UCCIICIOBAHUI.
Pe3ynbTaThl OOy4YeHUs ONpENENsIOT, 4YTO OOydyaromuecs IOJ/DKHBI 3HaTh, MOHUMATh M
JEMOHCTPUPOBATH 10 3aBEPIICHUN U3YUEHHUS JUCIIUIUINHBI.

I dopMupoBaHUsl, KOHTPOJS W OIEHKA PE3yJIbTaTOB OCBOCHUSA y4eOHOMU
JUCHUIUIMHBI UCTIOJIB3YETCS CHCTEMa OILICHOYHBIX MEPOINPUITHH, MpE/CTaBISIONas co0oi
KOMIUIEKC Y4YEOHBIX MEPONPUATUN, COTJACOBAaHHBIX C pe3yjbTaTaMH OOyYeHUS U
chopmynupoBanHbix ¢ yuetoM GI'OC COO (nmpeameTHbIe pe3yibTaThl M0 JUCHUIUINHE) U

dI'OC CIIO.

Tunbl 01leHOYHBLIX

Ne OK Mogayas/Pa3znen/Tema Pe3yabTaT 00yueHus .
MeEpONpHUATHHI
| | OcHoBHOE conep:xanme
1 ®opMyJIHPOBATH
Paspnen 1. OcHoBBI ewme
0a3oBble MOHATHS U
CTPOeHUs BelecTBa
3aKOHBI XMMHHU
11| OKO01 |Crpoenue aToMmOB Cocrapiars xumuueckue | 1. Tect «CtpoeHnne aToMoB

XUMHUYECKUX 3JIEMEHTOB
Y IPUPOJIa XUMUYECKOU
CBSI3U

bopMynBl COeIMHEHUH B
COOTBETCTBUH CO
CTETICHBIO OKHCIICHUS
XUMHUYECKHX 3JICMEHTOB,
UCXO/JISl U3 BAJICHTHOCTH U
AJIEKTPOOTPHUIIATEIILHOCTH

XUMHYECKHX JIEMEHTOB U
MPUPOIA XUMUYCCKOH CBSI3H.

2. 3agaun Ha COCTaBJIEHUE
XHUMHYECKUX (POPMYIT
JIBYXaTOMHBIX COCTMHCHHI
(oKcH10B, CyNb(PHUIOB, THAPUIIOB

U T.IL.).

3. 3ajaHus Ha CTIOJIB30BAHUE
XUMUYECKOH CHMBOJIUKH U
Ha3BaHUI COCIMHECHUH T10
HOMEHKJIATYPE MEXIyHAPOTHOTO
COK03a TEOPETHUYECKOU U
NPUKIIAJHON XUMUU U
TPUBUAIBHBIX HA3BAHUH JUIs
COCTaBIICHUSI XUMUYECKUX
dbopMyn AByXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynab(GUI0B, THIPHUIOB H T.I1.) U
JIPYTUX HEOPTAaHUYECKUX
COEIMHEHUH OTJENBHBIX KIIACCOB
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1.2

OK 01
OK 02

[Teproqnueckuii 3aKOH U
tabnuma J[. 1.
Menneneesa

Xapakrepus3oBarb
XUMHYCCKUC DJICMCHTHI B
COOTBCTCTBHH C UX
II0JIO)KEHHUEM B
IIEPUOINYECKON CHCTEME
XUMHNYCCKHUX JJIEMCHTOB
J.N. Menpeneena

1. Tect «Mertamnuueckue /
HEMeTaJlJIMYeCKHe CBOMCTBA,
ANEKTPOOTPUIIATEIHLHOCTD U
CPOJICTBO K 3JICKTPOHY
XUMUYECKUX DJIEMCHTOB B
COOTBETCTBUE C MX AJICKTPOHHBIM
CTPOCHHEM H TOJIOKEHUEM B
IIEPUOANYECKON CUCTEME
XHMHUYECKUX 3jiemenToB J[. 1.
Menpaeneepay.

2. IlpakTideckue 3aJaHus HA
YCTaHOBJICHUE CBS3H MEXTY
CTPOEHUEM aTOMOB XUMHUYECKUX
AJIEMEHTOB M MEPUOTUIECKUM
W3MCHEHHEM CBOMCTB
XUMUYECKUX DJIEMEHTOB U HX
COE€IUHEHNN B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckoi
CHCTEME.

3. IIpakTHKO-OpUEHTHUPOBAHHBIC
TEOpPETUYECKHUE 3aJ]aHus HA
XapaKTepHU3aLHNI0 XUMAYECKUX
9JIEMEHTOB: «MeTtaumueckue /
HEMETAJNIMISCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh U
CPOJICTBO K DJIEKTPOHY
XHMHUYECKHUX DJICMECHTOB B
COOTBETCTBHUE C UX AIEKTPOHHBIM
CTPOEHUEM M TI0JIO)KEHHUEM B
MePUOINYECKON cucTeme
XHMHUYECKHUX DJIECMEHTOB

JI.1. MenneneeBa

Pazgen 2. XumMuueckue
peakuun

XapaKTepu30BaTh THIIBI
XHMHUYECKHX peakuuni

KonrpoabHnas paGora
«CTpoeHue BelecTBa U
XUMHYeCKHE peaKkum)
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2.1

OK 01
OK 04

THIIBI XUMUYECKUX
peakuui

CocraBiiTh peakuuu
COCMHEHUS, PA3NIOKEHUS,
oOMeHa, 3aMelCHHS,
OKHCIIUTENEHO-
BOCCTAaHOBUTCIIbHBIC

peakiu

1. 3apaun Ha cocTaBIeHUE
YpPaBHEHUH PEaKIUM:

— COGIMHEHUSI, 3aMEIIICHHUS,
pa3ioxeHus, 0OMEHa,

— OKHCIIUTEIBHO-
BOCCTaHOBHTEJIBHBIX PEAKITUIA C
HCII0JIb30BAaHUEM METOIa
AJIEKTPOHHOTO OanaHca.

2. 3a7a4u Ha pacyeT MaccChl
BEIlECTBA WJIM 00bEMaA

ra30B 0 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIH 00BEMY
OJTHOTO M3 y9acTBYIONIUX B
pEeaKLUH BELIECTB; PACYETHI
Macchl (00bEéMa, KOJIMIeCcTBa
BEIIIECTBA) MPOJAYKTOB PEAKIINH,
€CJIM OJTHO M3 BEIICCTB UMEET
IpUMecH

2.2

DIIEKTPOIUTHYECKAS
JIMCCOIMALINS U MOHHBIH
oOMeH

CocraBiATh ypaBHEHUS
XUMUYECKUX pEaKIH
HMOHHOTO 0OMeHa ¢
ydacTuem
HEOPraHWYeCKUX BEIECTB

1. 3aganus Ha cOCTaBICHUE
MOJIEKYJIIPHBIX 1 HOHHBIX
peaKkui C y4acTHEM KUCIIOT,
OCHOBaHHI U COJICH,
yCTaHOBJICHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI

2. Jlaboparopnas padota "Tursr
XUMHYECKUX peakiui”

Pa3nen 3. CtpoeHue u
CBOIiCTBA
HEOPraHMYeCcKHX
BeIeCTB

HccaenoBars cTpoeHue
CBOIiCTBa
HEOPraHMuYecKHX
BellleCTB

KonTposabHas padora
«CBOHCTBA HEOPrAHUYECKUX
BelleCTB»
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3.1

OK 01

Knaccuduxanmus,
HOMEHKJIATypa U
CTpPOCHUE
HEOPraHUYEeCKUX
BEILIECTB

Krnaccupunuposars
HEOpraHHYeCcKHe
BEII[ECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHWE HEOPraHUYECKUX
BEILIECTB UCXO/I U3 UX
XUMHUYECKOH (POpMyITBI WiTH
COCTaBJIEHUE XUMUYECKON
(bopMyIbl UICXOS U3 HA3BaHUS
BEILIECTBA 10 MEXKTYHAPOIHON
WJIU TPUBHUAIBHOU
HOMEHKJIATYpe».

2. 3aj1aun Ha pacyeT MacCOBOM
J10JI1 (MacChl) XUMHUYECKOTO
3lIeMeHTa (COETMHEHMS) B
MoJIeKyJie (cMecH).

3. [IpakTudeckue 3aaHus 110
KJaccu(uKaluyu, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHWYECKUX BEIIECTB
Pa3TIUYHBIX KIIACCOB.

4. TlpakTrdeckue 3aaaHus Ha
OIpeaeIeHNEe XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBHCUMOCTH BUJIa XUMUYECKON
CBSI3M U TUIIA KPUCTAJUIMYECKOMN
peleTKu

3.2

OK 01
OK 02

DOHU3NKO-XMMHUYECKHE
CBOIMCTBA
HEOPraHMYEeCKUX
BEIIECTB

YcranaBnmBaTh
3aBHCHMOCTD (bu3HuKO-
XHMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TakKXe THuIla
KPUCTAITNYECKON

PEIICTKU

1. Tect
XHMHYECKUX CBOWMCTB OKCHJIOB,

«OcobeHHocTH

KHCJIOT, OCHOBaHUM, aM(POTEepHBIX
TUAPOKCHUIIOB U COJICI.

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHUEM MPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIECTB:
OKCHJIOB METaJIOB, HEMETAJUIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYECKUX KHCJIOT,
OCHOBaHUM 1 aM(pOTEPHBIX
TUAPOKCUAOB,  HEOPraHUYECKHUX|
COJIEM, XapaKTEpHU3YIOUIUX  HX
CBOMCTBA U CMIOCOOBI MOTYUEHUSI.
[IpakTUKO-OpHUEHTHPOBAHHbIE
TEOPETUUECKHE 3a/1aHus HA|
CBOMCTBa u MOJIy4€HHE
HEOPraHUYECKUX BEUIECTB

24



3.3

OK 01
OK 02
OK 04

Nnentudukarms
HEOPraHUYEeCKUX
BEIIECTB

Hccnenosats
KaueCTBEHHbIC PEaKIIUU
HeOpI‘aHI/I‘-IeCKI/IX BCIIICCTB

1. ITpakTUKO-OpHEHTUPOBAHHBIE
3a/1aHus 110 COCTABIICHUIO
XUMHUYECKUX PEAKLMH C y4aCTHEM
HEOPraHMYECKUX BEILECTB,
UCIIOJIB3YEMBIX JJI UX
UCHTU(UKAIH.
2.JlaboparopHas padboTa:
“Unentudukanus
HEOPraHUYECKUX BEIIECTB”

Paznen 4. Ctpoenue u
CBONCTBa
OpraHuYecKux
BelleCTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYecKHX
BelllecTB

KonTposbHas padora
«CTpoeHue u cBOiicTBA
OpPraHuYecKuX BelecTB
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OK 01

Knaccuduxanmus,
CTpOCHUE H
HOMEHKJIaTypa
OPraHru4YeCCKrUX BECIICCTB

Knaccuduuuposatsh
OpPraHnu4cCKrUe BEIICCTBA B
COOTBETCTBHUH C UX
CTPOCHUEM

1. 3amanust Ha cOCTaBlIEHUE
Ha3BaHUN OPTraHUYECKUX
COEIMHEHUH 110 TPUBUATBLHOW WIIN
MEXKTyHapO THOMI
CHCTEMATHYECKOW HOMEHKIIAType.
2. 3a7aHus Ha COCTaBJIEHHE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX (hOpMYyIT
OpraHUYECKUX BEUIECTB
OT/ZIEJbHBIX KJIACCOB.

3. 3agauu Ha ompeieTICHUE
npocTeue GopMyIIbl
OpPraHUYeCKON MOJIEKYIIbI, HCXO IS
U3 JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04

CBoiiCcTBa OPraHMYECKUX
COETMHEHUU

YcranaBnmBaTh
3aBUCUMOCTb (PU3HUKO-
XHMHUYECKUX CBOMCTB
OpPraHUYECKHUX BEIIECTB OT
CTPOEHUS MOJIEKYI

1. 3amaHus Ha cocTaBJIEHHE
YPaBHEHU XUMHUYECKUX PEAKITUI
C y4aCTUEM OPraHUYECKHUX
BEIIIECTB Ha OCHOBAHUHU UX
COCTaBa M CTPOCHUSL.

2. 3agaHus Ha COCTAaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB IMPOTEKAHUsI JaHHBIX
peaKuuii U TeHETUYECKON CBA3U

OpPraHNYeCKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacueTHsle 3a1aun 1o
YPaBHEHUSIM PEAKLUil ¢ ydacTheM
OpPraHNYECKUX BEIECTB.

4. JTabopartopHasi paboTta
“IIpeBpaliieHust OpraHuYECKUX

BEIIECTB IPY HArpeBaHUM"
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43 | OK01 |Wpentudukanms Uccnenosats 1. ITpakTUKO-OpHEHTUPOBAHHBIE
OK 02 OpPraHUYECKUX BEIIECTB, |Ka4eCTBCHHBIC PEAKIIUU 3aJaHus I10 COCTABIEHUIO
OK 04 |ux 3HaueHUE U OpPraHUYECKUX XMUMHMYECKUX PEAKLUI ¢ yyaCcTHEM
IPUMEHEHHE B OBITOBON |COCIMHEHHI OTACIBHBIX | OPraHUYECKHX BELIECTB, B T.U.
U IPOU3BOJICTBEHHOU KJIaCCOB UCIOJIb3YEMBIX JUISl UX
JEATEIIBHOCTH Y€JIOBEKA uAeHTU(UKAIY B OBITY U
IPOMBIIIEHHOCTH.
2.JlaGoparopnas pabora:
“UnenTudukaius opraHnyecKux
COEIMHEHUH OT/AENbHBIX KJIaCCOB”
) Pazpea 5. XapakTepu3oBarthb
Kunernueckue n BJIMSIHUE PA3JIHYHbIX
TepMoAUHAMHYecKUue |(aKTopoB Ha
3aKOHOMEPHOCTH PaBHOBecHe M CKOPOCTh
NPOTEKAHUSA XMMHYECKHUX peakumi
XMMHUYECKHX peakuuii
5 | OK01 |CkopocTh XUMHYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakmuii. XMMHUYECKOE |BIIMSHUE KOHIICHTPAIIUK | TEOPETHUYECKHE 3aJaHUs Ha
paBHOBecHE pearupyromuyx BENIeCTB U | aHaIu3 (akTOPOB, BIUSIOIIMX HA
TeMIIepaTypbl Ha CKOPOCTh | U3MEHEHHE CKOPOCTH
XUMHUYECKUX PEaKIni XuMH4eckon peakuuu. [TpakTuko-
XapakTepu3oBarb OpPUEHTUPOBAHHBIC 3a/ITaHUS HA
BIIUSTHUE U3MEHEHUS npuMeHeHue npuHuumna Jle-
KOHIIeHTpauuu Bemects, |lllaTenbe mist HaxoxaAeHUS
peaxkiuu cpesl u HAIPAaBJICHUS CMEIICHUS
TEeMIEpaTyphl Ha pPaBHOBECHS] XUMHYECKON
CMEIEHIE XUMHUECKOTO | peaKkI1H 1 aHaau3 GaKkTOpoB,
paBHOBecCHUs BIIUSIIOUINX HA CMEIEHUE
XHUMHYECKOTO PaBHOBECHUS
6 HcciaenoBaTh HCTHHHBIE
Pa3nen 6. PacTBopbl PACTBOPHI € 3aJaHHBIMHU
XapaKTepUCTHKAMU
6.1 | OKO1 |[lonsTtue o pactBopax |PasnuuaTh HCTHHHBIC 1. 3agaun Ha IPUTOTOBIICHHE
OK 02 pacTBOpBI pacTBOpOB.

2. IIpakTHKO-OpUEHTHPOBaHHBIE
pacyeTHbIE 3aJlaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOM U
IIPOU3BO/ICTBEHHON
JIESITENIbHOCTH YEJIOBEKA
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6.2

OK 01
OK 04

HccnenoBanue cBONUCTB
pacTBOpOB

Uccnenosats ¢usmuko-
XUMHUYECKHE CBOMCTBA
UCTHUHHBIX PACTBOPOB

Jlaboparopnas pabota
“IIpuroToBiieHu€ pacTBOPOB”

IIpodeccuoHaTILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue (CoAepPKAHUE NPUKJIATHOTO0 MOILYJIA)

Pazpgen 7.

Xumus B ObITY H
NPOM3BO/ICTBEHHOM
AeATeJbHOCTH
yeJi0BeKa

OneHnBaTh NOCJIeACTBHS
OBLITOBOH M
NMPOMU3BOICTBEHHOM
JeATEJIbHOCTH YeJI0BeKa
C MO3UIUH
IKO0JIOTHYECKO
0e30macHOCTH

3ammra Keiica (¢ yuerom

Oyayuueii npogeccnoHanbHOM

JAesITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
IIPOU3BOCTBEHHON
NeATeIbHOCTH YeJIOBEKa

O11eHMBaTh NOCIIEACTBUS
OLITOBOM U
MIPOU3BOJICTBEHHOMN
JIeITEIHLHOCTH YeJIOBEKA C
MO3UIIMHN DKOJOTMUECKOM
0e30macHOCTH

Ketic (c yuerom Oynymeit
npodeccrnoHaTbHOM
JEeSITETbHOCTH)
Bo3M0OXHBIE TEMBI KEHCOB:
1. [ToTennenune KkIumMaTa u
BBICBOOOJK/ICHUE Ta30BBIX
THUAPATOB CO JHA OKeaHa.
2. Bynymue marepuaisl st
aBua-, MallliHO- U
pHOOPOCTPOCHHUSL.

3. HoBbie maTepuaibl st
COJTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPENapaToB
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JUCT UBSMEHEHU U IOMTOJHEHU, BHECEHHBIX
B PABOYYIO IPOI'PAMMY

Ne MN3MCHCHMUA, JaTa BHCCCHHUA U3MCHCHU S, Ne CTpaHUIbl C ©IBMCHCHUCM

BbLIO CTAJIO

OcHoOBaHue:

[Toanuce nuia, yrBepAMBIIETO U3MEHEHUS
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