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1. OBIIAS XAPAKTEPUCTHUKA PABOYEH TIPOI'PAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUATIINHBI «XUMUST»

1.1. MecTo IMCHMILIMHBI B CTPYKTYpe OCHOBHOI mnpodeccHoHAJIbHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

OO01eo0pazoBaTenbHas AUCHUIUIMHA « XUMHS» H3ydaeTcs Ha 0a30BOM YPOBHE B
o01eo0pa3oBaTebHOM LHUKIE Yy4eOHOro IlaHa OCHOBHOW MpodeccroHalbHOM
00pa30BaTeNbHON MPOTPAMMBEI.

TpynoeMKOCTh IUCHUIUINHBI « XUMHUSD» Ha 0230BOM YPOBHE COCTaBJIsIeT 78 yaca,
13 KoTopeix 70 yacoB — 0a30BbIA MOAYJh (6 pas3ienoB) U 8 4acoB — MPUKIIATHOMN
Moayib (1 paszmen), BKIIIOYAIOIMIMN MPAKTUKO-OPUEHTUPOBAHHOE COACpP>KaHUE
CHEIUATBHOCTH.

[IpuknanHo MOAyJb BKJIOYaeT ofauH paznen. Pazmen 7 «Xumus B ObITY U
MIPOU3BOICTBEHHOM JEATEIBHOCTH YEJIOBEKA» PEeaIM3yeTcs sl BCEX CHElUalbHOCTEN
Ha Marepuajie KEHCOB, CBSI3aHHBIX C HSKOJOTMYECKOW OE€30MacCHOCThIO U OIIEHKOM
MOCJIEICTBUA OBITOBOM M MPOM3BOACTBEHHOM NEATEIBHOCTH, MO OTpacisiM Oyayuiei
po(hecCUOHATIBHOM JEATEIBHOCTH 00YYaromMnXCsl.

[Tepuon oOydeHus M paclpenesieHUuEe MO CEeMECTpaM OINpeAeseTcss y4eOHbIM
mwiaHoM BTXKT — ¢unumana PI'VIIC, ¢ ydyeroM noruku (GpopMupoBaHUSI MPEIMETHBIX
pE3yNbTaTOB, OOUIMX U MPO(PECCHOHATBHBIX KOMIETEHIIUM, MEKITPEAMETHBIX CBSI3EH C
JPYTUMHM  JTUCHUIUIMHAMU  00111€00pa3oBaTeibHOTO UM 001IenpodecCuOHATBHOTO
[IUKJIOB Y4€OHOTO IJIaHa.

1.2. Ilesin ¥ muIaHMPYeMble pe3yJbTaThl 0CBOCHHS TUCIUILINHbI

1.2.1. lean u 3aga4m JUCUUTJINHBI

dopMupoBaHue y  OOYyYalOlIMXCS ~ MPEACTaBICHUS O  XUMHUYECKOH
COCTAaBIISIIONIEH €CTECTBEHHO-HAYYHOM KapTUHbI MHpPA KAaK OCHOBBI IPUHSATHUS
pelieHuid B OKU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYaIlUSX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JUCUUIINHBI:

1) chopmupoBaTh MOHMMAHHWE 3aKOHOMEPHOCTEH MPOTEKAHHMS XUMHUUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJNOCTHOM HAYYHOW KapTHHBI MHUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATH (DOPMYJIbI HEOPTAaHUYECKHX M OPTaHUYECKHX
BEILIECTB, YPABHEHUSI XUMHUYECKUX PEAKIINM, OOBICHATh UX CMBICII, UHTEPIPETUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM  MPOBEACHUS  MPOCTCUIIUX  XUMHYECKUX
OKCIIEPUMEHTAJILHBIX ~ WCCJIENOBAaHMA €  COOJIOJIGHWEM TpaBuUiI  0€30IMacHOTO
oOpaleHus ¢ BEIeCTBaMu U JIA0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHUS HCIIOJIb30BaTh MH(POPMAIIMIO XHMHUYECKOTO XapakTepa U3
Pa3IMYHBIX UCTOUYHUKOB,;

5) copMupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUSL CBOCH AEATEIBHOCTU
U XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh TOHUMAHUE 3HAYUMOCTH JOCTIKEHUNW XUMUYECKON HAYKU U
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITMATBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJbTAThl 0OCBOCHHs 001Ie00pa3oBaTeJbHONH AUCHMILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO un

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAUMEHOBaHU
e

¢hopmupyembIx O6wmme’ JIuCunIIMHAPHbIE

KOMIIeTeHIU i

OK 01. B yacTu Tpy10BOro BOCIIMTAHUS: - BIQJETh CHCTEMOH XMMHMYECKMX 3HAaHMM, KOTOpass  BKJIIOYACT:

Bribupats - TOTOBHOCTb K TpYyJy, OCO3HAHHUE LIEHHOCTU | OCHOBOIIOJAralOUIMe MHOHATHUS (XUMHYECKHH 3JIEMEHT, aToOM, JJIEKTPOHHAs

Croco0bl MacTepcTBa, TPYAO0Ir00ue; o0oJiouKa aToma, s-, p-, d-3JEKTPOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYJIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  J€SATENIBHOCTU | BAJIEGHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTh, CTENEHb OKUCICHMS, XMMHYECKas

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HAlpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA OObEM, YIJIEPOAHBIM CKeJeT,

BHOMU CIIOCOOHOCTh ~MHUIIMMPOBATh, IIJIAHUPOBATh U | (QYHKUMOHAJIbHAS TPYIIA, paguKaj, U30MEpHs, U30MEPbl, TOMOJOTNYECKUI

JEATEIIBHOCTH | CAMOCTOSATEIBHO BBINIOJIHATD TAKYIO IEATENBHOCTD; | Psill, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOI- U a30TCOAEPKAIINE COCTUHEHMS,

IIPUMEHUTENbH | - WHTEpeC K pa3InYHBIM cepam | OMOIOTMYECKH aKTHUBHbBIE BellecTBa (YIJIEBOABI, JKUPBI, OEIKH), MOHOMED,

0 K Pa3JIYHbIM | IPO(PeCcCHOHATBHON NeATETbHOCTH, IIOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJIIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBjageHne  YHHBEPCAJIBHBIMM  Y4eOHBIMHU | KDUCTAJUIMYECKAs DPEHIETKA, THUIIbl XMMHUYECKHUX PEAKIMUN (OKUCIUTEIBHO-
NMO3HABATEJIbHBIMH AeHCTBUAMMU: BOCCTaHOBUTEJIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, peaKIMd HOHHOIO OOMEeHa),
a) 0a30Bble JIOTHYECKHUe eliCTBHSA! pacTBOp, JIEKTPOJUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHUECKAs JUCCOLMALINS,
- CaMOCTOSITENIBHO (bopMynHMpoBaTh U | OKHCIIUTEINb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON pEakLnU, XUMUYECKOE
aKTyaJIu3upoBaTh MpPOOJIEMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M  3aKOHbI (TEOpUS XHMMHUYECKOTO CTPOCHUS
BCECTOPOHHE; oprannueckux BemiectB A.M. byrtiepoBa, Teopusl 3JIEKTPOIUTHYECKON

- YCTaHaBJ'II/IBaTI) CYIHCCTBGHHLIﬁ HpI/ISHaK NN
OCHOBaHHUs HJsl CpaBHEHUS, KIAacCUPUKALUU H
00001IeHNS;

- ONpenessaTh IeNd  JeSTeNbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHIXCHHUA,

3aJaBaThb

Jnucconuranuu, nepuoanyeckuil 3akon [[.M. MennaeneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHH, (PAKTOJIOTUYECKUE
CBEJICHUS O CBOWMCTBaX, COCTaBe, MOJYYEHUH U O€30MaCHOM HCIIOIh30BAHUH
BOXHEHIINX HEOPTaHMYECKUX U OPraHUYeCKHX BEIIeCTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKa;

! Vka3piBaroTcs TMYHOCTHBIE M MeTanpeaMeTHEIE pe3ynbTaTel u3 ®IOC COO (B mocnenueit pegakmuu ot 12.08.2022) B oTrnaroisHoit Gopme,
dbopmupyembie 001Ie00pa30BaTEILHON JUCITUTUTMHON
2 NucuunnrHapHble (PeIMETHBIE) Pe3yIbTaThl YKA3BIBAIOTCS B COOTBETCTBHHU C METOIMKON MPETOfaBaHusl UCIUILINHBI




- BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

-  BHOCHUTh KOPPEKTUBBI B  JESTCILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTAaTOB LEJSIM,
OIICHUBATh PUCKHU IMOCJIEACTBUH JESITEILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCIeI0BaTEIbCKUE TeHCTBUS:

- BIAJCTh HaBBIKAMHU YYEOHO-HCCIIEAOBATEIIbCKOMN
u MIPOEKTHOMN NeSITeNbHOCTH, HaBbIKAMU
paspetnieHus rnpoodiuem;

- BBISBIATH NPUYMHHO-CIEICTBEHHBIC CBS3H H
aKTyaJIM3UpOBaTh 3a7a4y, BBIABUTATh THUIIOTE3Y €€
pelieHus, HAXOAWTh apryMeHThI TUIS
JIOKa3aTelIbCTBAa CBOMX YTBEPXKICHHM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ PEIICHUS
3a/la4yil pe3yNbTaThl, KPUTUYECKU OILIEHUBATH HUX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

- YMEThb MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTHYECKYI0 00JaCTH KU3HEIEATEIbHOCTH;

- yMeTh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBUIBUTaTh  HOBBIE  HJIEH,
OpPUTHHAIILHBIC TTOIXO/IbI U PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
MO3HABATENILHOMN M COIMAIbHOM MPaKTHUKE

npesaraTh

- YMETb BBIABIAATH XapaKTEPHbIC IPU3HAKUM M B3aUMOCBSA3b HM3Y4YEHHBIX
MOHSTHH, IPUMEHATH COOTBETCTBYIOIIME MTOHATHS IPU ONIMCAHUU CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLECHUN;

BBISIBJIATH ~ B3aWMOCBSI3b  XUMHUYECKMX  3HAHMM C  MOHATUAMH U
MNpEACTaBICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPECAMCTOB,

- YyMETh HCIOJb30BATh HAUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOM W MPUKIATHOM XUMHM U

TPUBHUAJIbHBIC HA3BaHHUS BYKHEHIINX BEIECTB (ITUIICH, alleTUIICH, TJIUIIEPHH,
¢denon, Qopmanpaerus, YyKCycHas KHCIOTa, [JIMIMH, YrapHbli ras,
YIJIEKUCIIBIN Ta3, aMMHUAK, TalleHass U3BECTh, HETallleHas W3BECTh, MUTHEBAs
cola M JPYTUX), COCTABIATH (HOPMYJIbl HEOPTaHWMYECKHX M OPTaHUYECKUX

BEIIECTB, YPAaBHEHHUSI XHUMHUYECKUX pEaKUuid, OOBICHATH HX CMBICI;
HOIITBep)KI[aTI) xapaKTepHme XUMHUYCCKHUC CBOﬁCTBa BCIICCTB
COOTBETCTBYIOIIIMMH HKCIIEPUMEHTAMH M 3alUCAMH YPABHEHHM XUMHUYECKHUX
peaKuuii;

- YMETb YCTaHaBIUBAaThb IPHHAJICKHOCTb M3YyYEHHBIX HEOPIaHUYECKUX U
OpTraHN4YCCKUX BCHICCTB K OIMPCACIICHHBIM KJIaCCaM U IpyIiram COGI[I/IHGHI/Ifl,
XapaKTepU30BaThb MX COCTaB M BAKHEHIIME CBOMCTBA; ONPEACIATH BHJbI
XUMUYECKUX CBsI3eM (KOBAJICHTHAsl, MOHHAs, METAITMYECKAsi, BOJIOPOIHAsN),
TUIIBI KPUCTAJUIMYECKUX PELIETOK BEIIECTB; KJIacCU()UIMPOBATh XUMHUUECKUE
peaxkuuu;

- copMupoBaTh NpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLIECH
CCTGCTBGHHOHay‘-IHOI\/'I KapTUHBI MHUpaA, pOJIU XHMHUU B IO3HAHUH SIBICHUH
Opupobl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOMN Il PEeLICHUS] MPAKTUYECKUX
3a7a4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO U
MPUPOAHON Cpelie;

- YyMETh MPOBOJUTH pacueThl MO XMMUYECKUM (opMyJaM U ypaBHEHHSIM
XUMHNYECKUX peaKHI/Iﬁ C HUCII0JIBb30BaHUEM (1)H31/ILIGCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA Ui IPUHATUSA pemeHHﬁ B KOHKPCTHBIX
’KM3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM.




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
TIOWCKa,
aHaJu3a u
WHTEPIIPETANN
uHpopmanuu u
UH(POPMALMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU

eI TENIbHOCTH

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYD,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MeECTa B
HOJIUKYJIbTYPHOM MUPE;

- COBEpIICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIbCKOU
KYJIBTYpbl KaK CpEICTBAa B3aUMOJAECUCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE [EHHOCTH Hay4YHOW JeSTEeIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OBiageHne  yHUBEPCAJIbHBIMH  YYeOHBIMH

NMO3HABATEJIbHBIMHU 1eHCTBUIMMU:

B) pabdora ¢ nungopmanueii:

- BJaJIeTh HABBIKAMU TONy4eHUs MHPOpMAIMH U3
UCTOYHUKOB DAa3HBIX THUIIOB, CaMOCTOSITEIBLHO
OCYILIECTBIIATh NOUCK, aHAJIN3, CUCTEMATU3ALNIO U
MHTEPIIPETALNI0O UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npencTaBIeHUS;

- co3JaBaTh TEKCThl B pa3MuYHBIX (opMarax c
y4eTOM Ha3HadyeHus HHQOpMaIMK U IEJIEeBOH
ayIUTOpPUH, BBIOMpas ONTUMAJbHYIO  (Qopmy
NPEeJCTaBICHNS U BU3yaIH3alUH;

- OIIEHMBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTH
UHpOpPMallUU, €€ COOTBETCTBHE IIPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpPMaM;

- HUCMOJb30BaTh CpEACTBA HMH(DOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peLIeHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHM3allMOHHBIX  33aJa4 €  COOJIOJCHHEM
TpeOOBaHUI IPTOHOMHKH, TEXHUKH 0€30MacHOCTH,

- yMeThb IUIAHUPOBaTh W  BBINOJHATH XUMHYECKUH  HKCIICPUMEHT
(mpeBpailleHusi OpPTraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
ATUJICHA M U3YYEHHE €ro CBOMCTB, KQU€CTBEHHBIC PEAKIIMU Ha aJlbJCTHUIBI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB IpH HarpeBaHuH,
[[BETHBIC PEAKIIMH OCJIKOB, MPOBOIWTH PEAKIUM HOHHOrO OOMeEHa,
OTIpEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peakllUu Ha cylbdart-,
KapOoHaT- W  XJOPUA-aHUOHBI, HA  KaTHOH AaMMOHUS;  peIaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMam "Metamiel" u "Hemeramisl") B
COOTBETCTBUHU C IMPABWIAMHU TEXHUKH OE30MaCHOCTH TpPH OOpalICHUH C
BelleCTBaMH U J1a00paTOPHBIM 0O0OPYJOBAHHEM; MPEACTABIATh PE3YyIbTAaThI
XUMHUYECKOTO IKCIIEPUMEHTA B ()OpME 3aIHCH YPABHEHUN COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BHIBOBI HA OCHOBE 3THUX PE3Yy/IbTATOB;

- YMETh aHAJTM3UPOBATh XMMHUYECKYIO HH(POPMAITHIO, TIOTY4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB MaccoBoi nH(OpManuu, cetb IHTepHET u Apyrue);

- BJAJETh OCHOBHBIMH METOJaMU HAy4YHOTO TIIO3HAHUS BEIECTB U

XUMHUYECKUX  SIBJeHWM  (HaOmioJeHue,  HW3MEpeHHe,  JIKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMEThb TPOBOAMUTH PacueThl MO XMUMHUYECKUM (OpMyNIaM U YpaBHEHHSIM
XUMHWYCCKUX peaKuMﬁ C HUCITIOJIB30BAHUEM (1)I/I3I/I‘~IGCKI/IX BCJINYHMH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHBIE XMMHMYECKHE 3HAHWS AJIs NPUHATHS PELICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIICCTBAMHA U UX ITPUMCHCHHECM.




THTHUEHBI, PECcypcocOepekeHHsl, TPABOBBIX H
STHYECKMX  HOPM, HOpPM  HWHGOPMAIMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30I1acCHOCTH
JUYHOCTH,

OK 04.
OddexTuBHO
B3aUMO/ICHCTBO
BaTh U
pabortatsb B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CaMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOH W COLMAIbHOU
JIeSITeJIbHOCTH;

OBaanenue YHHBEPCAJIbHBIMHA
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasI 1eATeJIbHOCTD.

- TIOHMMAaThb W WCIOJIb30BaTh IPEUMYIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- NPUHUMATh UEIW COBMECTHOW JIEATEIbHOCTH,
OPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBUS I10
€¢ OCTHJKCHHUIO: COCTAaBIIAThH IUIAH JICHCTBHIA,
pacrpenensaTb pojid ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyX1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pabOTy B

YCII0BHUAX pc€ajbHOrO, BUPTYAJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO B3aHMOﬂCﬁCTBHH;
-  OCYHIECTBJIATH IMO3UTHUBHOC CTPATEIrHYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITMATHBHBIM
OBJ1ajieHHe YHHBEPCAJbHBIMH PeryJasTHBHbIMH
NeMCTBUAMMU:

I') IPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTUX JIIOAEH
MIPU aHAJIM3€ PE3YJIbTATOB JAEATEIbHOCTH;

- MPU3HABATh CBOE IMPABO M MPABO APYTUX JIOAEH

- yMeTb IUIAaHUPOBaTh M  BBIIOJHATH XUMUYECKUH  SKCIEPUMEHT
(mpeBpailleHusi OPTraHUYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
ATUJIEHA U U3YyYEHUE €ro CBOWCTB, KAYECTBEHHBIC PEAKIUU HA aJbIECTUIbI,
Kpaxmall, YKCYCHYIO KHCIJIOTY; JAeHarTypauus O€lKOB IpH HarpeBaHUU,
LBETHbIE pPEaKIUK OEJIKOB; MPOBOJAUTH pEAKUUM HOHHOrOo OOMEHa,
OTIPEIeNIATh CPEeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKllUu Ha cylbdart-,
kapOOHAT- ®  XJOPUA-aHWOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o Temam "Metamiel" u "Hemeramnsl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MacCHOCTH MpU OOpalICHUH C
BEIIECTBAMH U JIaOOPATOPHBIM O0OPYAOBAaHUEM; IMPEACTABIATh PE3YIbTATHI
XUMHYECKOI0 SKCIIEpPUMEHTA B (JOpMeE 3aMHUCH YPaBHEHUH COOTBETCTBYIOIINX
peakuuii ¥ GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB.




Ha OIIMOKMU;
- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MUP C
MO3ULIMU JIPYTOr0 YEJI0BEKa,

OK 07. B 06.1acTH 3K0J10rH4Y€CKOT0 BOCITUTAHMS S - cdopMupOoBaTh MPEACTABICHUSA: O XHUMHUYECKOW  COCTaBJISIOLICH
CopeiicTBoBaTh | - C(HhOPMHUPOBAHHOCTH HKOJOTHUECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOH KAapTHHBI MHpa, POJIM XMUMHUU B TO3HAHUU SIBJICHUH
COXPAaHEHHUIO IOHUMaHHUE BIIMSHUS COLMAIBHO-3KOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHUU MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
OKpYXKalollled | IpOLleCCOB  HA  COCTOSHUE  MPHUPOAHON U | PYHKUMOHAIBHON IPpaMOTHOCTH, HEOOXOAUMOM ISl pEIICHUs TPaKTHYECKUX
Cpenbl, COLMAJIBHOW Cpelpl, OCO3HaHME TIJIO0AIBHOIO | 33/1a4 U 3KOJOIMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHUECKUX Mpodiem; IIPUPOJHON Cpene;
€HHUIO, - IUIAHUPOBAHME M OCYILIECTBICHHE JAEHCTBHM B | - yMETh COOJIIOJATh MpaBUIa HKOJOTHYECKU L€IecO00pa3HOro MoBeIeHHs B
IIPUMEHSATH OKpYXarollled cpelle Ha OCHOBE 3HaHMs LeJel | ObITy U TPYJOBOM IEATEIBHOCTH B IIEJIIX COXPAaHEHUS CBOETO 370POBbS U
3HaHUsA 00 YCTOMYMBOTO Pa3BUTHUs YEIIOBEUYECTBA; OKpYXKarolled NPUPOAHON CpEelbl; YUYUTHIBATh ONACHOCTb BO3JIEHCTBUS Ha
U3MEHEHUU AKTUBHOE HENpUATUE JIEHCTBUM, MNPUHOCSIIUX | KUBbIE OPraHU3Mbl ONPENEICHHBIX BELIECTB, IOHUMAas CMBICI IOKa3aTess
KJIMMarTa, BpEXl OKpYXKarolleH cpene; IIPEIEIbHON JOIYCTUMON KOHIIEHTPALUH.
MPUHIINIIBI - yYMEHHE TPOTHO3UPOBATh HEOIArONPUSATHBIE
OepeKIMBOro DKOJIOTMUECKNE TIOCIEACTBUS IMPEANPUHUMAEMBIX
IIPOM3BOJCTBA, | ACHCTBUU, IPENOTBpALIaTh UX;
3¢ PeKTUBHO - paciiipeHue OIbITa JIESATENBHOCTH
JICHCTBOBATh B | DKOJIOTUYECKOM HAIIPaBJICHHOCTH;
Ype3BbIUANHBIX | - OBJIJICHHE HAaBBIKAMU y4eOHO-
CUTYaLUsIX HCCIIEI0BATENIBCKON, MPOEKTHOM U COLIMAIBHON

JESATEIIBHOCTH.
23.02.01 - c(opMHUPOBATh MPECTABICHHUS 00 OCHOBHBIX KOHCTPYKLIMOHHBIX
I1IK1.2 MaTepuaiax (MeTauibl, CIJIaBbl, TOJMMEPhI, KOMIIO3UIIMOHHBIE MaTepUabl);
OpraHn3oBEIBa - c(opMHUPOBATh MPECTABICHHE O XMMUYECKHX UCTOUHUKAX TOKa;
™ paboty - chopMHpoBaTh NMpEACTABIEHUE O BUJAX YIII€BOIOPOAHOIO TOILIINBA.
MepcoHana  mo - chopMHpoBaTh NMpEACTABIEHUE O KOPPO3UU METAIUIOB U CIIOCO0aX 3aIUThI
BLIIONHEHUIO OT KOPPO31H ITOABUKHOTO COCTABA;
TpeOoBaHUI - chopMupoBaTh NpPEJCTaBICHUE O MPOBOJHUKAX 3JEKTPUUECKOTO TOKa U
o0ecrieueHus JUDJIEKTPUKAX, UX UCIIOIBb30BAHUH B JKEJIE3HOJOPOKHOM OTPACIIH.
6e3omacHOCTH
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IEPEBO30K u

BBIOOPY
ONTUMATBHBIX
pemieHud  1pu
paborax B
YCIIOBHSIX
HECTaHIapTHBIX
U aBapUMHBIX
CUTYalH.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM TUCUMILVIMHBI U BUABI Y4e0HO padoThI

Bua yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 78
B T.4.

OcHoBHOe cojiep:KaHue 70
BT. 4.:

TEopeTHYecKoe 00yueHue 40
B T.4. IPO(eCCUOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 14
MPAKTUYECKHUE 3aHITUS 20
B T.4. IPO(eCCHOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 8
1abopaTOPHBIE 3aHATHS 10
B T.4. IPO(eCCUOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 4
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Coep:KaHne 6
MPUKJIAJTHOI0 MOIYJIfA)

BT. U.:

TEOpeTHYecKoe 00yUeHne 2
NPAaKTUYECKUE 3aHATHS 4
IIpomexyTounas arrectaums (1udpdepeHIIMPOBaHHbBIN 3a4eT) 5
[TpodeccnoHalbHO-OPUEHTUPOBAHHOE COJIEPIKAHIE 41%
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2.2. TemaTu4eCKMH IJIAH M COACPKAHUE U CHUTIHHBI

HaunmenoBanmne Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
. 'bEM YaCoB
pa3aesioB U TeM JadopaTopHble H MPaKTHYECKUE 3aHATHSI, IPUKJIATHONH MOTY.JIb KOMIIeTeHIIHH
1 2 3 4
OcHoBHOE coep:kaHue 70
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 8
Tema 1.1. OcHOBHOe coiep:KaHue 6 OK 01
Crpoenue aToMOB
XUMHIYECKHIX Teopernueckoe o0yueHue 4
DJIEMEHTOB U
pupoja . Ny
. CoBpeMeHHass Mojelb CTpoeHus aToma. CHMBOJMYECKHH S3BIK XUMHU. XUMHWYECKUHA JJIEMEHT.
XHUMHAYECKOH
OnekTpoHHas KoHUrypanus aroma. Krmaccupukanus XUMHUYECKHX 3JIEMEHTOB (S-, P-, d-3JeMEeHTHI). 2
CBSI3U
BanenTtHble 351€eKTpOHBI. BaneHTHOCTSD.
DONEeKTpOHHAasi MNPUPOJA XMUMHUYECKON CBSI3U. DJEKTPOOTPHULATENIBHOCTh. BuIbl XMMHYECKOl CBSA3M 2
(xoBaJIeHTHAas, MOHHAs!, METAJUINYECKasi, BOJIOPO/IHASA) U CIIOCOOBI €e 00pa30oBaHUs
IIpakTHYeckne 3aHATHA 2
Pemenne 3aganuii Ha HCHOOJNL30BAaHME XHUMHYESCKOM CHMBOJMKM M Ha3BaHUM COCOUHEHUH IIO
HOMEHKJIAType MEXJYHAPOJHOTO COI03a TEOPETUYECKOM W NPHUKIAAHOW XUMHUU W TPUBUAIBHBIX
Ha3BaHWUU JUIsl COCTABJICHUS] XUMHUYECKUX (DOPMYJT JBYXaTOMHBIX COCIWHEHUN (OKCHUIOB, CYIb(HIIOB,
TUAPUJIOB U T.1.) U APYTUX HEOPTaHUUECKUX COCAMHEHUIN OTJEIbHBIX KJIACCOB. 2
[IpakTrueckue 3a7aHusl HA YCTAHOBIIEHUE CBSA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOINYECKUM HU3MEHEHHEM CBONCTB XMMHUYECKHX 3JIEMEHTOB U HUX COEJIMHEHHH B COOTBETCTBHH C
nojoxxeHueM [leprnoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHoOe coepxaHue 2 OK 01
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Ilepuonnueckun | TeopeTuueckoe odyueHue OK 02
3aKOH U TabJIMIa
JI.1. Menneneesa |[lepnonnyeckas cucrema xumudeckux ssemenTos J[. 1. Menneneesa. @U3MYECKUI CMBICIT

Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB XUMUYECKHUX

3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUHU C MTOJIOKEHUEM

XUMHUYECKOTro 3nemeHTa B [lepuonnueckoit cucreme. MupoBo33peHUYECKOE U HAy4YHOE 3HAYEHUE

[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX

XAMUYECKHUX DJICMEHTOB.

Pemenre nmpakTHKO-OpUEHTUPOBAHHBIX TCOPETUUCCKUX 3aJJaHUI HA XapaKTepU3aIUI0 XUMUYECKUX

3JIeMEHTOB «MeTaNTNYecKie / HEMETAUTHISCKUE CBOKWCTBA, 3JIEKTPOOTPULIATEIIHHOCTh XUMUYECKUX

AJIEMEHTOB B COOTBETCTBHU C MX JJICKTPOHHBIM CTPOCHHEM M MOJI0KEHHEM B TIEPUOUICCKON CUCTEME

xuMudeckux ayemeHToB .M. MeneneeBa»
Pa3znen 2. XumMuyeckue peakunu
Tema 2.1. Tumesr OcHOBHOe coep:kaHue OK 01
XUMHYECKUX IIK1.2
peaxmit Teopernueckoe o0yueHue (23.02.01)

Knaccudukanus u TUIBI XUMUYECKUX peakluil ¢ ydacTueM Heopranuyeckux BemectB. Cocmagnenue
VpasHeHull peakyuii COSAMHEHUS, Pa3JIoKEHUs, 3aMEIIeHUs, 0OMEHa, 8 m.u. peakyull 20peHus,
OKUCTIEHUSA-B0CCMAHOBIICHUA.

VYpaBHEHUsI OKUCIEHUI-BOCCTaHOBIIEHU. CTeneHb okucaeHus. OKUCINTEND U BOCCTAHOBUTEND.
CocraBiieHre U ypaBHUBAaHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI METOI0M 3JIEKTPOHHOTO
6ananca. OkuciumenbHo-60CCMAaHO8UMeNbHble PeaKyuu 8 npupooe, NPOU3B0OCMEEHHbIX NPoyeccax u
KHU3HEESATEIbHOCTH OpraHU3MOB

IIpakTHyeckne 3aHATHA

KonuuecTBeHHble oTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHM U PacCyeThl 10
YpPaBHEHUSAM XUMHUYECKUX peakuuii. Moyib Kak eIMHUIa KOJIMYEeCTBa BellecTBa. MossipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl U dHepPruu. 3akoH ABoraapo. MomspHblii 00beM Ta3oB. OTHOCHUTETbHAS
IIJIOTHOCTB T'a30B.
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PacueTsl 10 ypaBHEHHSIM XWMHUYECKUX PEAKIHMi C HCIHOJIH30BAHMEM MAaCChl, 00beMa (HOpMaJbHBIC
YCIIOBHSI) Ta30B, KOJMUYECTBA BEIIECTBA

Tema 2.2. OcHoBHOe coJep:kaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
s mccommanmus u | 1€0OpeTHIeckoe o0yyenne 2 TIK1.2
UOHHBII 00MEH . (23.02.01)
Teopus snekTpoauTudeckoit uccoruanuu. Mousl. dnexmponaumol, Hesiekmpoaumul. Peakuimm MOHHOTO e
oOmeHna. CocTaBieHHE peakluii HMOHHOTO OOMEHa MyTeM COCTaBIEHHUS HX MOJHBIX M COKPAIICHHBIX 2
HMOHHBIX YpaBHCHUU. KHCIOTHO-OCHOBHBIC peakiny. 3aJaHusl Ha COCTABJIICHUE HOHHBIX PEaKIUit
JlaGopaTopHble 3aHSITHSI 2
JIaGoparopHas paboTa “THIBI XUMUYECKUX PEaKIIUn”.
HccnenoBanue TUIoB (1O COCTaBY U KOJMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB 2
XUMHUYECKUX peakiuid. [IpoBenenne peakiii HOHHOTO0 00OMEHa, onpeodenerue cpedbl OOHBIX
pacmeopos. 3aaHus Ha COCTABIICHNE HOHHBIX PEaKIIHii
KonTpouabnas
CtpoeHue BeliecTBa U XUMUYECKUE PEeaKIINU 2
padora 1
Pa3nean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKHX BelleCTB 14
Tema 3.1. OcHoBHOe coaep:xaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKJIATYpA 1 Teoperuueckoe o0yueHue 2 TIK1.2
CTpOEHUE .
HeI()) JN— [Ipenmet Heopranundeckoit xumun. Kiaccudukanys HeopraHuuecKux BemecTB. [IpocThie U cloKHbIe (23.02.01)
p BemecTBa. OCHOBHBIC KIIACCHI CIIOMHBIX BEIIECTB (OKCHJIBI, THAPOKCHUIBI, KUCIIOTHI, COJTH). B3anMoCBs3b
B TB
CHee HEOPraHMYECKUX BEIIEeCTB. ATperaTHble COCTOSIHUA BelecTBa. Kpucramnmuyeckue u amopdHbie
BELIECTBA. [Unvl KPUCMATLIUYECKUX peulemokK (amomMHas, MONeKYIAPHAS, UOHHAS, MeMALIU4ecKds). 2

3asucumocmsb guzuyeckux ceoUcme sewecmea om muna KpUCMaiiuiecKoll peuiemrku. 3aBUCUMOCTb
XMMHYECKOH aKTUBHOCTH BEIIECTB OT BHJa XMMUYECKON CBSI3M U THUIIA KPHCTAJUINYECKON PEIICTKH.
[TpuurHBEI MHOTOOOpA3Ns BEIIECTB
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I[IpakTnyeckue 3aHATHS

Homenknarypa HeopraHmueckux BEIIEeCTB: Ha3BaHHE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (hOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYJIIBI UCXOS M3 Ha3BaHUS BEIIECTBA 110 MEXKTYHAPOIHOM
(MIOTTAK) mnm TpuBHAIBHOM HOMEHKIIATYPE.

Pemenne mpakTUYecKuX 3aJaHUN MO KIacCH(PUKAIMU, HOMEHKIAType M XHMHYECKUM (opmyram
HEOPraHMYECKUX BEUIECTB PA3IMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIbIM Tra3, aMMHaK, ramieHas
W3BECTh, HETaIlleHas! N3BECTh, MTUTHEBAS COA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUYECKHUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XuMuYecKoi HHpOpMAaIK (CPeICTB MacCCOBOM MH(pOopMaIuu, ceTh MHTepHET U IpyrHe).
[Touck nHpopMaIuu 1Mo Ha3BaHUSAM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. dusuko-
XUMHUYCCKUC
CBOMCTBaA
HGOpFaHI/I‘ICCKI/IX
BEIICCTB

OcHoBHOE CoacpKaHue

Teopernueckoe o0yueHue

Memannvl. Obwue gusuyeckue 1 XUMAYECKHE ceoticmea memannos. CnocoObl MoydeHus. 3HaueHue
METAJUIOB M HEMETAJUIOB B TPUPOAE U JKU3HEACATEIbHOCTH 4YeJIOBEKa W OpraHusMoB. Kopposus
Memanios: 6Udbl KOppO3ul, CHOCOObI 3AUUMbL MEMAL08 0N KOPPO3UU

Hemeranmnpl. OOmme ¢usmyeckne W XUMHUYECKHE CBOMCTBA HEMETA/UIOB. TUIHWYHBIE CBOWCTBA
HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHUI HemeTaioB. KpyroBopoTsl
OMOTeHHBIX JIEMEHTOB B IPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/I)IOB, THAPOKCUIAOB, KUCIIOT,
cojieil u ,Z[p) 3aKOHOMepHOCTI/I B MU3MEHEHUM CBOMCTB IMPOCTBIX BCHIECCTB, BOAOPOAHBIX COC,I[I/IHCHI/II‘/JI,
BBICIIUX OKCHUJI0B U TUAPOKCUIOB

IIpakTHyeckne 3aHATHA

CocraBneHrne ypaBHEHMM XUMHUYECKHX PEAKIMI C Yy4aCTHEM IPOCTBIX M CIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYEeCKUX CoJeil,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pewenue npakmuxo-opuenmupogantvlx meopemuyeckux 3a0anull Ha C80UCMea, coCmas, NoayyeHue u
be3onacHoe UCNONb306AHUE GANCHEUWUX HEOPSAHUYECKUX 6eewecms 6 Oblmy U NpaKmuieckol

OK 01
OK 02
IIK1.2

(23.02.01)
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O0esimelbHOCmU Yel06eKd

Tema 3.3. OcHOBHOe coiep:kaHue 2 OK 01
Nnentuduxanys OK 02
HEOPraHHYECKHX JlaGopaTopHble 3aHATHS 2 OK 04
Betects JIaGoparopHas pabota «peHTHUKAIIS HEOPTAHUIECKUX BEIIECTBY.

Pemenne sKkcriepuMeHTalIbHBIX 3a/ad [0 XUMHUYECKHMM CBONCTBAM METaUIOB M HEMETAIJIOB, IO

pacTo3HABAHMIO M IMOTYICHHUIO COSIMHCHUN METAIUIOB U HEMETAJUIOB. 5

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCHOJIb30BAaHUEM HX (PU3MKO-XUMUYECKUX CBOMCTB,

XapaKTepHBIX KAYECTBEHHBIX peakiuii. KadecTBeHHBIE peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPHI-

AQHUOHBI, Ha KATUOH aMMOHHUS
KonTtpoibHasn .

CBoiicTBa HEOPTAHUYECKUX BEIIECTB 2
pabora 2
Pazneua 4. CrpoeHne 1 CBOIICTBA OPraHUYeCKUX BelIeCTB 26
Tema 4.1. OcHoBHOe coaep:xaHue 6 OK 01
Knaccudukanmus,
CTpoeHHe H Teoperuueckoe o0yueHue 2
HOMCHKJIATypa [TosiBNeHHEe U pa3BUTHE OPraHUYECKON XUMHHM Kak Hayku. [IpenmeT opranndeckoii xumun. Mecto u
OpraHNHCCKUX 3HaYEHNE OPTAaHMYIECKONW XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XUMHUYECKOE CTPOCHHE KaK TMOPSJAOK COSIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJIEHTHOCTH.

OCHOBHBIE TOJIOKEHNS TEOPUN XMMHUYECKOTO CTPOCHHMsI OpraHnyeckux coequHeHnii A.M. bytieposa.

YrnepoaHblid CKeNeT OpPraHWYecKOW MOJEKYJbl. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTPOCHHS MOJICKYJI. FI30Mepus U H30MepHI. 2

[Monstne o QynkuuoHanbHoM rpynmne. Panukan. I[lpuHIUnel KiacCHPUKAUU  OpPraHUYECKUX
COeMHEHMI. MexayHapoaHasi HOMEHKJIATypa M [PUHLOWIBI HOMEHKIATypbl OpPraHUYEeCKHUX
coequHeHunii. [loHsTHEe 00 a30TCoONEpKalIMX COCIUHEHHSIX, OMOJOTHYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBomax, >kupax, OelKax W JZp.), BBICOKOMOJIEKYJSPHBIX COCIWHEHUSX (MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO)
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I[IpakTnyeckue 3aHATHS

Homenknarypa OpraHMYecKHX COCIMHEHHUH OTHAENbHBIX KIJIACCOB (HACBHIIICHHBIC, HEHACBHIIICHHBIE U
apOMaTHYECKUE YTJIEBOJOPOABI, CIIUPTHI, (DEHOINBI, adbJIeTHABI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHHMYECKHUX BEUIECTB OTICIBHBIX
KJIACCOB, MCHOJB3YS WX HA3BaHHWA IO CHUCTEMAaTHYECKOM W TPHUBHAIBLHON HOMEHKIAType (ITHIICH,
alleTUIICH, TIIMLEPUH, PeHo, GOPMaIbACTH I, YKCYCHAs! KUCIIOTa, TIIUILIKH).

Pacuets! npocreiinieii opMyITbl OpraHHYECKOW MOJIEKYJIbI, HCXOIS U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CBolicTBa
OpPTaHHYECKHUX
COCIUHCHHI

OcHoBHOE CoacpKaHue

16

Teopernueckoe o0yueHue

10

OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHUH OTIENBHBIX KIACCOB (0COOEHHOCTH
KJ1accu()UKALUU 1 HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTMUYECKUH psal 1 obmas popmyna; U3oMepus;
¢bu3nvecKkne CBONCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI IOTYYCHNUS):

— npedenbHble Y2ne8o0opoobl (AIKaAHbl U YUKIOANKaHvl). [ openue memana Kaxk OOUH U3 OCHOBHBIX
UCTNOYHUKO8 menia 8 npomviuLienHocmu u ovimy. Ceolicmea npupooHbIX Y2e8000p0008, HAXOHCOeHUE
8 Npupooe U NpUMeHeHue aIKAHO8;

— HempeneNnbHble (QTKEeHbl, AJIKWUHBl W aJKaJueHbl) U apoMaTHYeCKHe YTIIeBOAOPOIbl. [ opeHue
ayemuieHa Kaxk UCMOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMeHU 01 C8APKU U Pe3KU Memallos.

OK 01
OK 02
OK 04
IIK1.2

(23.02.01)

- ApOMATUYCCKUC YTIICBOAOPOAbL

— KHUCIIOPOJICOAepKAIINe COSAMHEHUS (CITUPTHI U (DEHOIIbI, KapOOHOBBIE KUCIOTHI M d(UPHI, aJTbICTHIbI
U KETOHBI, XUPBI, YIIeBOAbl). [IpakTHdyeckoe NPUMEHEHHE JTWUICHTIUKOJS, TIHUIEpuHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeTHAd, YKCYCHOH KHCIOTBHL. MpUla Kak CONM  BBICIIUX
KapOOHOBBIX KHCIIOT. MoOoIIIMe CBOWCTBA MbLa

— a30TCOoJIepXKaIlfe COCIWHECHHUs] (aMHHBI W aMHUHOKHCIIOTHI, Oeiku). ['eHeTnueckas CBS3b MEXIY
KJIaCCaMH OPTaHUYECKUX COCAMHEHUH.
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Bvicokomonexynapuvie coeounenus (cunmemuyeckue 1 ONOIOTUIECKU-aKTUBHBIE). MOHOMED, TOJTMMED,
CTPYKTYpHOE 3BeHO. [lonumepuzayus smuniena Kak OCHO8HOe Hanpaegierue e20 UCHONb308AaHUSL.

I[IpakTnyeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEAUHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIbHAS U MEXAyHapoJHas
HOMEHKJIATYpa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI MOTYyYCHHS): TpeAeIbHbIC (QIKaHbI H IUKIOATKAHbI),
HenpeaeabHble (AIKEeHbI, JIKUHBI U aJIKaJJMeHbl) 1 apOMaTHYECKUE YIIEBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBBIE ~ KUCJIOTBI M 3QUpPHl, aIbJAETUABl U  KETOHbl, AaMHHbl M  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUsS. 3aJaHusl Ha COCTaBICHUE YPaBHEHUN XMMHYECKUX PEaKLHMHU C
Y4aCTHEM OPraHMYECKUX BELIECTB HA OCHOBAHUM MX COCTaBa U CTPOEHUS

CocraBiieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IENOYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHMYECKHX COEIMHEHMH OTAEIbHBIX KJIacCOB, CIOCOOBI
UX TOJY4YEHHUs WU Ha3BaHME OPraHMYECKUX COEJMHEHUN MO TPUBHAIBHOM MM MEXIyHApPOIHOU
CHUCTEMATUYECKON HOMEHKIIATYPE.
Pewenue npaxmuko-opuenmuposannuvix meopemuueckux 3A0AHULl HA CEOUCMEA OpP2aHUYeCcKUx
coeOuHeHUli OMOebHbIX K1ACCO8.

JlabopaTopnasi padora

JlabopaTtopHas pabota “IIpeBpareHus OpraHUYECKUX BEUIECTB MIPU HATPEBAHUI .
[TonydeHnue STUIeHA U U3yUYEHHUE €ro CBOMCTB. MoenrpoBaHue MOJIEKYNT M XUMHUECKUX MTPEBPAICHHA
Ha MpUMepe dTaHa, ITUJICHA, alleTHIICHA U JIp.

Tema 4.3.
Nnentuduxanus
OpPTaHHYECKUX
BEILIECTB, UX
3HAYCHUE H
MIpUMEHEHHUE B
OBLITOBOM U
MPOU3BOACTBEHHOMN

OcHoBHOE coaepKaHue

Teopernueckoe o0yueHue

buoopranmueckne coenuHenus. Ilpumenenwme u Owosormueckas posb  yriaeBomoB. OKucieHue
YIJIEBOAOB — HCTOYHHMK DHEPrUM JKMBBIX OpraHu3mMoB. OOnacTv TNPUMEHEHUs aMHHOKHUCIIOT.
[IpeBpamenuss OenkoB mumu B opraHu3Me. buonormdeckue ¢yHkuun OenxoB. brnomormueckne
¢GyHKUIMY XUpOB. PoJb OpraHndeckoil XuMHUM B pelIeHUH Ipo0ieM MUIEeBOi 6e301macHOCTH

OK 01
OK 02
OK 04
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ACATENBHOCTH JlaGopaTopHble 3aHATHS
YyeJioBeKa
JlaGopaTopHas padora: “VneHTruduKkamnms oOpraHM4ecKuX COSTUHEHNN OTACIbHBIX KIacCOB”
Nnentudukarus opraHUuYeCKUX COSIUHEHUHN OTIEIbHBIX KIACCOB (HA MPUMEPE allbJETUI0B, KpaxMala,
YKCYCHOM KHCIOTBI, O€IKOB W T.I.) C MHCIOJb30BAHHUEM HX (QPUIUKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KayeCTBEHHBIX peaknwid. [leHarypanus Oenka mpu HarpeBaHwd. lI[BeTHBIE peakiuu
0enkoB. BO3HUMKHOBEHHE AaHAJUTHUYECKOIO CHTHala C TOYKM 3PEHHS XUMHYECKHX IPOIECCOB MpU
MPOTEKAHUN KAaYECTBCHHON PEAKIINH, MO3BOJISIFOIICH HICHTH(PHUIIMPOBATH PEUI0KCHHBIE OPTaHUYECKUE
BelIeCTBa
Kourpoanuas CTpyKTypa U CBOICTBa OPraHUYECKUX BEIIECTB
pabora 3
Pazneu 5. Kuneruveckne u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX PeaKkuuid
CxkopocTh OcHoBHOe coJep:kaHue OK 01
XAMHYECKHUX OK 02
peakuuii. IIK1.2
XuMH4eckoe (23.02.01)
paBHOBecHE
Teopernueckoe o0yueHue
Ckopocmb peakyuu, ee 3a8UCUMOCTMb OM PA3IUYHLIX (PAKMOPOS8. NPUpoosbl peazupyroujux 8eujecms,
KOHYEeHmpayuu peazupyiowjux eewecmes, memnepamypsvl U niowaou peakyuoHHOU HOB8EePXHOCHI.
Tennogvle 2¢hhexmul xumuueckux peakyuu. IK30- U SHOOMepMUiecKue, peaKyuu.
OOpatumocTh peaknuii. XUMHUYECKOE pPAaBHOBECHE M €ro CMEMICHHWE IOJA JCHCTBHEM pPa3UYHbIX
(hakTOpOB (KOHIICHTPAIIUS PEAreHTOB WM MPOIYKTOB PEAKINH, JaBJIeHNE, TEMIIepaTypa) AJis CO3AaHus
ONTUMAJIFHBIX YCIOBUN MPOTEKaHUs XUMHUECKUX mporeccoB. [Ipuniun Jle [llaTense
IIpakTHyeckne 3aHATHA OK 01
OK 02
Pewenue npaxmuxo-opuenmupo8aHHblX 3a0aHUll HA AHAIU3 (DAKMOPOS, GIUAIOWUX HA U3MEHEeHUe TIK1.2
CKOPOCMU XUMUYECKOU peakyuu, 8 m.4. ¢ NO3UYUL IKOLO02UUECKU YenecoodpazHo2o nosedeHus 8 6bimy u (23.02.01)

mpy0o08otl 0essmelbHOCMU 8 YelaX COXPAHEHUs C80e20 300P08bsl U OKPYHcarowell nNpupooHOU cpeobi.
Pemienue mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHuil Ha mnpuMeHeHue npuHuuna Jle-Illatense s
HaxXOXJACHUA HaAIIPpaBJICHUA CMCHICHUSA PaBHOBCCHUA XHUMHYECKOU p€akuunu MW aHaJlu3 q)aKTOpOB,
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BJIMAIOINHUX HAa CMCUHICHUC XUMHNYCCKOI'O PaBHOBCCHUA

Pa3neu 6. PacTBopsI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
[TonsTue o OK 02
pacTBopax IIpakTnyeckune 3a1aHusA OK 07
PactBopenne kak (usuko-xumuueckuil mporecc. PactBopsl. CrocoObl MPUTOTOBJICHUS PAacTBOPOB. 1IK1.2
PactBopumocTh. MaccoBas oisi  pacTBOpeHHOro BemecTBa. Cwmblci  nokazamens NpeoeibHO (23.02.01)
O00NYCMUMOU KOHYEHMPAYUU U €20 UCNONb308AHUE 8 OYEHKE IKOJLOUYECKOU OE30NACHOCMU.
[IpaBmia SKOJIOTHYECKH I€1€CO00pPa3HOr0 MOBEACHUS B OBITY W TPYIAOBOW ACSITEILHOCTH B IIEJISAX
COXPaHECHHSI CBOCTO 3JIOPOBbSI M OKPYKAIOIICH MPUPOIHONM CPEJIbl; OMACHOCTh BO3IACHUCTBUS HA JKHUBBIC
OpPTraHU3MBI OTIPE/ICIICHHBIX BEIICCTB.
Pewenue npaxmuxo-opuenmupo8anuvix pacuemHuulx 3a0aHUll Ha pacmeopul, UCHOIb3YeMble 8 DbLMOBO
U NPOU3BOOCMEEHHOU OesAMENbHOCMIU Yel06eKd.
Tema 6.2. OcHoBHOE coep:kaHue OK 01
Hccnenosanue OK 02
CBOICTB pacTBOpOB JIaﬁopaTopHLIe 3aHATHUSA OK 04
JlaboparopHast pabota «IIpUroToBICHHE PACTBOPOBY. IIK1.2
Ilpucomosnenue  pacmeopos  3adaunoti  (maccosou, %)  KoOHyewmpayuu (¢ NPaAKMuKo- (23.02.01)
OPUEHMUPOBAHHBIMU BONPOCAMIL) U ONpedeieHUe CPedbl 800OHBIX PACMBOPOS.
Pemenue 3a1a4y Ha MPUTOTOBIEHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJePKaHUe (COIepPKAHUE TPUKIATHOTO MOTYJIs1)
Paznen 7. Xumust B ObITY H IPOM3BOJACTBEHHOI IeATEJLHOCTH YeJ0BeKa OK 01
OK 02
Xumus B GEITY 1 |OcHOBHOE cofiepianmue OK 04
MIPOU3BOJICTBEHHON OK 07
JCATCIILHOCTH Teoperuueckoe o0yueHue TIK1L.2
YeloBeKa .
Hosetiwue oocmudicenuss XuMuueckou HayKu u Xumuieckou mexronozuu. Poias xumun B o0ecrieueHun (23.02.01)

9KOJIOTUYECKON, SHEPTETUUECKON M TUIIEBOM 0€30MacHOCTH, pa3BUTUU MeIUIIMHEL. [IpaBuia noucka u
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aHAIM3a XUMHUYECKOW WH(POpPMAIUM M3 pPa3IMYHBIX HUCTOYHHKOB (HayyHas M y4eOHO-HAy4dHAs
JauTepaTypa, CpeicTBa MaccoBoi nHpopmMaluu, cetb HTepHer)

IIpakTHYeckHe 3aHATHA 4
Ilouck u ananuz Keiicog 0 NPUMEHEHUU XUMUYECKUX 6euwjecme U MeXHON02Ull ¢ yuemom 0yoyueu 5
npogheccuoHanbHoU 0esimenrbHOCMU NO MeMam.

IIpeocmaenenue pe3ynbmamos peuleHus Kelicos 8 popme MuHuU-00K1a0a ¢ npezeHmayueu 2
IIpoMe:xxyTOo4YHast aTTecTallUs 10 AUCHMILIMHE (AU depeHIMPOBAHHBIN 3a4eT) 2
Bcero 78
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeOGoBaHusi K MUHMMAJbHOMY MaTePUAIbHO-TEXHUYECKOMY
o0ecrneyeHHIo

Jns peanuzanuy OpoOrpaMMbl JUCIUIIIMHBI JOJKHBI OBITH TPETyCMOTPEHBI
CIEeAyIOIUe CIeIHATbHBIC TOMEIICHUS: YYeOHbI KaOMHET XMMHUHU W/WIW Y4COHOM
XUMHUYECKOM JTabopaTOpUH.
O6opynoBanne yueOHOTO KaOUHETA:
- IOCAJI0OYHBIE MECTA MO KOJUIECTBY 00YUaIOIINXCS;
- pabouee MecTo IperoaaBaTes;
- KOMILIEKT Y4eOHO-HATJISTHBIX TTOCOOUM MO JUCIUIUIMHE « XUMUSD;
- Habop ToCyibl, 000PY/IOBaHUS U PEAKTHBOB ISl TIPOBEACHUS MPAKTUICCKUX PadoT,
JIEMOHCTPAIIMOHHOTO SKCIIEPUMEHTA, JTA00PATOPHBIX OIBITOB 1 J1a00paTOPHBIX PadoT.

TexHnyeckue cpencTsa 00yyeHus:

- KOMIBIOTEp  C  JIMLIEH3UOHHBIM  MPOrpaMMHBIM  OO€cClieYeHueM |
MyJIbTUMEIUANPOEKTOP; CIAWI-IPOEKTOp M BeO-kamepa, TteneBu3zop u DVD —
IIPOUTPBIBATEIIb.

3.2. HapopmanuoHHOe 0oOecnedeHne peau3auu NporpaMmmMbl
OcHoBHas:

1. Xumus : yueOHMK AJid cpeHero npodeccuoHaibHoro oopaszosanus / FO. A.
JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBain ; mox o6mielt penaxiueit I
H. ®aneeBa. — 2-¢ m3a., mepepad. u mon. — Mocksa : MznatensctBo IOpaiit, 2023.
— 431 c¢. — (Ilpodeccuonanproe obpazoanue). — ISBN 978-5-9916-7723-3. —
Tekct : anextponnsiit // DBC Opaiit [caiit]. — URL: https://urait.ru/bcode/470929
(mara obpamenus: 17.08.2023).

2. XaxanunHa, T. 1. Opranudeckass Xumus : yueOHOE TOCOOME NJisi CPETHEro
npodeccuonansuoro oopazopanus / T. . Xaxanuna, H. I'. OcunenkoBa. — Mockaa :
M3narensctBo IOpaiit, 2023. — 396 c¢. — (IlpodeccuonanbHoe obOpa3oBaHue). —
ISBN 978-5-534-00948-4. — Texkcrt : snexkrponnsiii / 3bC HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/468374 (mara oopamenus: 17.08.2023).

JdonojaHuTebHaA:

1. Cwmapeirun, C. H.  Heopranwueckas xumus. Ilpaktukym : ydeOHO-
MpakTHYecKoe mnocobue s cpeaHero mnpodeccruoHanbHoro oobpaszoBanusi / C. H.
Cwmapeirun, H. JI. barnasen, 1. B. [laitnakoBa. — Mocksa : M3narensctBo FOpaidt,
2023. — 414 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-03577-3.
— Texkcer : anexkrponnsiii // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/477871
(mara obpamenus: 17.08.2023).
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2. Kamunckuii, B. A. Oprannueckass xumusi B 2 4. Yacte 1 : yueOHUK aJis
cpennero nmpodeccruonansHoro 00pazoanus / B. A. Kamunckuit. — 2-e u3., UCTp. U
non. — Mocksa : UznmarensctBo FOpaiit, 2023. — 287 ¢. — (Ilpodeccronansroe
obpazoanue). — ISBN 978-5-534-02909-3. — Tekcr : anexrponssiit // DbC KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/453151 (nata ob6pamenus: 17.08.2023).

3. CyBopoB, A. B. OO0mas u Heopranudeckas xumusa. Bompocsl u 3agauu :
ydeOHoe nocobue ajsi cpennero npodeccuoHanbHoro oopazosanusi / A. B. CyBopos,
A. b. Hukonbckuit. — 2-¢ u3x., ucnp. u gon. — Mocksa : MznarensctBo FOpaiit,
2023. — 309 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-07903-6.
— Texkcer : anekrponnbiit // OBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/474368
(mata obpamenus: 17.08.2023).

4, Huxombckuii, A. b. Xumus : y4eOHWK W TIPAKTUKYM JJIS CPEIHETO

npodeccuonansHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u gom. — MockBa : HM3garensctBo IOpaiit, 2023. — 507 c. —
(ITpodeccuonanproe obpazoanme). — ISBN 978-5-534-01209-5. — Tekcr

anexktpoHHbIl // OBC HOpaiit [caiit]. — URL: https://urait.ru/bcode/471399 (nata
obpamenus: 17.08.2023).

5. Meronuueckne yKazaHHUs 10 BBIIOJHEHHUIO Ja0OpPaTOPHBIX paldOT IS
ctyneHtoB l-ro kypca. Xumus H.A. ®enopora; BTXKT — uman ®I'bOY BO
PT'VIIC. — Bonrorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢unuana PI'VIIC.

6. YueObHoe mocobue A CTYACHTOB MO JUCHUILUIMHE XUMUS (IUAAKTHUECKUE
Matepuaibl s u3ydeHus TeMm 'YrieBomopoabl' u "Kuciopomoconepixkaiiue
opranunveckue coeaunenus")) H.A.®@énoposa; BTKT — ¢umman OI'BOY BIIO
PI'VIIC. — Bosrorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢pununana PT'VIIC.

4. KOHTPOJIb U OUEHKA PE3YJIBTATOB OCBOEHUS
OBIIEOBPA3OBATEJBHOM JUCIUIIJIMHBI

KoHTposb 1 oreHka pe3yiabTaToB 00y4YeHHUs] OCYIECTBISIETCS MPEIoaaBaTesieM
B TIpollecce TMPOBEACHHUS TMPAKTUYECKUX 3aHATUA UM JIaOOpaTOpPHBIX pador,
TECTUPOBAHMS, & TAKXKE BBITIOJHEHUS OOYYAIOIIMMUCS WHIWBUIYAIbHBIX 3aJaHUM,
MPOEKTOB, HCClieqoBaHUN. Pe3ynbTaThl O0OydeHHs OINpPENENsIoT, YTO OO0ydaromuecs
JOJDKHBl  3HAaTh, I[OHUMaTh M JEMOHCTPUPOBATH IO 3aBEPIICHUM HW3YUYCHHUS
JCHUTUIAHBI.

Ins hopMupoBaHUs, KOHTPOJIE U OLEHKH PE3YJIbTaTOB OCBOCHHUS Y4EOHOM
JUCHUIUIMHBI UCIOJNB3YETCA CHUCTEMa OLEHOYHBIX MEPONPUSITUM, MPEICTABISIONIAS
co00l KOMITJIEKC y4eOHBIX MEPOTPUSITHI, COTJIACOBAHHBIX C Pe3yJIbTaTaMHu 00y4YeHUs
u chopmynupoBaHHpix ¢ yderom DPI'OC COO (mpeameTHbie pe3yiabTaThl IO
nucturinae) u @I'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pazgen/Tema |  Pesyabrat 00yueHust .
MeponpusiTH

| | OcHoBHOe conep:kanue
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
1 Pa3zgea 1. OcHoBBI @opmyposart,
0a3oBble MOHATHS H
CTPOEHHS BellecTBa
3aKOHbI XUMUH
1.1 [ OK 01 CTpoeHune aToMOB CocraBnsate xumudeckue |1. KoHTponabHOE 3agaHue 1o Teme
XUMHUYECKHX JJIEMEHTOB |(hopMyIibl coequHeHn B |«CTpOCHHE aTOMOB XMMHYECKHX
Y IPUPOJa XUMUUECKOU |COOTBETCTBUU CO AJIEMEHTOB U MPUPOJIa
CBSI3U CTENEHBIO OKUCIICHUS XUMUYECKON CBSA3M».
XUMHUYECKUX AJIEMEHTOB, |2. 3aJauu Ha COCTaBJICHUE
UCXOJS U3 BAJIGHTHOCTH U |XUMHUYECKUX QOpMYI
ANEKTPOOTPHUIATEILHOCTH |ABYXaTOMHBIX COETUHEHUI
(okcuoB, Cynb(PUAOB, TUIPHUIOB
U T.IL.).
3. 3agaHus Ha UCIIOJIH30BAHUE
XUMHUYECKON CUMBOJIUKU U
Ha3BAHUUN COEAUHEHHI 110
HOMEHKJIAType MEXIyHAPOIHOTO
COI03a TEOPETUUYECKOM U
MPUKIATHON XUMHUH U
TPUBUAJIBHBIX HA3BaHUU AJIs
COCTaBJIICHUS] XUMUYECKUX
dbopMyIT ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(UI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COCTMHEHUH OTJENbHBIX KJIACCOB
1.2 | OK 01 Ilepunonnueckuii 3ak0H 1| XapaKkTepu30BaTh 1. KonTposabHOE 3ajaHue 110 TeMe
OK 02 tabmuma J{.U. XUMHAYECKHE DJIEMEHTEI B [«MeTammndyeckue /
MeneneeBa COOTBETCTBHUU C UX HEMETaJUIMUYECKHE CBOMCTBA,

II0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHUYECKHX IJIEMEHTOB
.. Menneneena

3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHUYECKHUX DJIEMECHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XUMHUYECKHX djiemeHToB J[. 1.
MeHnpaeneeBay.

2. llpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOEHUEM ATOMOB XUMUYECKUX
3JIEMEHTOB U NMEPUOJUYECKUM
W3MCHEHHEM CBOICTB
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI

XUMHYECKHX DJIEMEHTOB U UX
COCIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
cucrTeMme.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHuUs Ha
XapaKTEepU3aLNI0 XUMUYECKHX
351eMeHTOB: «MeTtaunyeckue /
HEMETAJUIMYECKHUE CBOMCTBA,
INEKTPOOTPULIATEILHOCTD U
CPOJCTBO K JIEKTPOHY
XUMHUYECKHX DIEMEHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOCHHUEM H IIOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB

.. MenneneeBa»

Pasznea 2. Xumnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeakuuid

KonrtpoabHnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe PeaKIHn»

2.1

OK 01
OK 04
IIK 1.2

TuIbl XUMHYECKUX
peakuuii

CocTaBnaTh peakiuu
COEUHEHUS, Pa3NIOKEHUS,
oOMeHa, 3aMelleHus,
OKHCJIUTEIBHO-
BOCCTAHOBUTCIBbHBIC
peaknuu

1. 3amanus Ha cocTaBJIEHHE
YPaBHEHUH PEAKLUN:

— COEIMHEHUS, 3aMEIICHHUS,
pasnoxeHusi, o0OMeHa,

— OKHCIIMTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIU C
HCIOJIb30BaHUEM METO/a
9MEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT Macchl
BEIlleCTBA WK 00bEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce Win 00bEMY
OJTHOTO U3 YYaCTBYIOIIUX B
pEakIyn BEUIECTB; PACYETHI
Macchl (00BEMa, KOTMYecTBa
BEILECTBA) MIPOJIYKTOB PEAKIIMH,
€CIIM OJTHO U3 BEIIECTB HMEET
pUMeCcH

2.2

OK 01
OK 04
IIK 1.2

DJIEKTPOTUTHYECKAS
JIUCCOLAALINAA U NOHHBIN
oOMmeH

CocTaBsTh ypaBHCHHSI
XUMHAYECKUX PEaKIUH
HOHHOI0 00OM€EHa ¢

1. 3amanust Ha COCTaBICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkiuii ¢ yyacTHeM KHUCIIOT,
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI

y4aCTHEM
HCOPraHNM4CCKUX BCIICCTB

OCHOBaHUH M COJICH,
YCTaHOBJICHUE U3MCHCHHS
KHCJIOTHOCTH CPEIbl

2. JlJaboparopuas padota "Turmsl
XUMUYECKUX peakiui"

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HcciaenoBarb cTpoeHue u
CBONCTBA
HEOpPraHu4ecKux
BeleCTB

Kontpoabnas padora
«CBoiicTBa HEOPraHMYECKUX
BeleCTB

3.1

OK 01
IIK 1.2

Knaccudukanus,
HOMEHKJIaTypa u
CTpOCHHE
HEOPraHUYECKUX
BEIIIECTB

Knaccugpunuposars
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. KoHTposabHOE 3ajaHuE 110 TEME
«HomeHnknatypa u Ha3BaHHe
HEOPraHUYECKUX BEIIECTB UCXOMS
U3 UX XUMUYECKOU (HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKOU
(GOpMyIBI HCXOS U3 HA3BaHUS
BEIIECTBA 10 MEXKITYHAPOIHON
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aauu Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHYECKOTO
3JIeMeHTa (COeINHEHUs) B
MoJIeKyIe (CMecH).

3. lIpakTudeckue 3a1aHus 1Mo
KJIacCU(pUKallMu, HOMEHKJIaType U
XUMUYECKUM (popMyiam
HEOPTraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [pakTuyeckue 3a1aHus Ha
oTpeJieIeHue XUMHYECKON
aKTUBHOCTH BEIECTB B
3aBUCHMOCTH BUIa XUMHUECKOMH
CBSI3U M THTIA KPUCTAJUTMIECKOM
pemeTKn

3.2

OK 01
OK 02
IIK 1.2

Du3nko-XxuMHYeCKre
CBOMCTBaA
HEOPraHUYECKUX
BEIIIECTB

VcranaBauBarth
3aBUCHUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEILECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTAJTNYECKOM
peLIeTKU

1. KonTposibHOE 3aJ]aHHE 110 TEME
«OCcoOCHHOCTH XUMHYECKHIX
CBOMCTB OKCHJOB, KHUCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUIOB U COJICHM.

2. 3a/1aHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4aCTHUEM MPOCTHIX U CIOKHBIX
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI

HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAILJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUU ¥ aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
coJiell, XapaKTepU3yIOLUX UX
CBOICTBA U CIIOCOOBI OJTYyYEHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3a/1aHus Ha
CBOMCTBA U ITOJIy4YEHHUE
HEOPraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04
IIK 1.2

Wnentudukamms
HEOPTaHUYECKUX
BEIECTB

Uccnenosars
KAQU4CCTBCHHBIC peaKHI/II/I
HeOpFaHI/IquKI/IX BCIICCTB

1. IIpakTHKO-OpUEHTUPOBAHHBIC
3aJIaHus TI0 COCTABIICHHUIO
XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOPTaHUYECKUX BEIICCTB,
UCIIONIB3YEMBIX IS KX
UICHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxans
HEOPTraHWYECKUX BEIIECTB”

Pa3pnen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BellleCTB

HccnenoBath cTpoeHue u
CBOICTBA OPraHUYecKHX
BelllecTB

Konrtpoabnas padora
«CTpoenue u CBOMCTBA
OpPraHuYecKHX BellecTB)

4.1

OK 01
IIK 1.2

Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Knaccugpunuposars
OpraHn4€CKuUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOCHHEM

1. 3aganus Ha cocTaBiIEHUE
Ha3BaHUM OPraHUYECKUX
COEMHEHUI IO TPUBUAILHOW WIIH
MEXKTYHapOAHOU
CHUCTEMAaTUYECKOM HOMEHKJIIATYpe.
2. 3aaHus Ha cOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hopMy1
OpPTaHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauu Ha onpeaeIeHue
npocTteiiien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI, UCXOs
13 3JIEMEHTHOTO cocTaBa (B %)
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
4.2 | OK 01 CBolicTBa OpraHMYECKUX | Y CTaHABJIMBATD 1. 3amaHust Ha coCcTaBIEHUE
OK 02 COCMHEHUI 3aBUCUMOCTH (PU3HKO- ypaBHEHUN XUMUUYECKUX PEaKIui
OK 04 XUMHUYECKHUX CBOMCTB C y4acTHUEM OPraHUYECKHUX
IIK 1.2 OPraHUYECKUX BELIECTB OT |BEIIECTB HA OCHOBAHUU HUX
CTPOEHUS MOJIEKYJI COCTaBa U CTPOCHHUS.
2. 3ajaHus Ha COCTaBJICHUE
ypaBHEHUN XMMHUYECKUX PEAKIUH,
WUTFOCTPUPYIOLIUX XUMHUYECKHE
CBOMCTBA C yU€TOM MEXaHU3MOB
IIPOTEKAHUs JaHHBIX PEAKUUN U
TEHETHYECKOMN CBSI3HU
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 1o
YPaBHEHUSAM PEAKIUI C yuacTUEM
OpPraHUYECKUX BEILLECTB.
4. JIaboparopHas paboTa
“IIpeBpalieHuss OpraHU4eCKuX
BEILECTB [IPU HarpeBaHuu"
4.3 | OK 01 Unentuduxanms Hccnenosate 1.IIpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |opraHm4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpraHUYECKHUX XUMUYECKHUX PEAKLU C y4aCTHEM
IIK 1.2 |npuMeHeHue B ObITOBOM |COEMHEHHI OTAEIbHBIX |OpPraHMYEeCKUX BEIIECTB, B T.4.
Y TIPOM3BOICTBEHHOM KJIACCOB UCIIOJIb3YEMBIX JUISl KX
JIeATEIILHOCTH YeJIOBEKa UACHTU(DUKAIY B OBITY U
MPOMBILIUIEHHOCTH.
2.JIaGopatopHas pabora:
“Unentuduxaris OpraHn4ecKux
COEIMHEHUI OTJENbHBIX KJIACCOB”
5 Pazneu S. XapakrTepu3oBaThb
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
MPOTEKAHUS XHMHUYECKHX peakuui
XHMHUYECKHX peakuui
5 |OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peakumii. XMMHYECKOE |BIIMSHHUE KOHIIEHTPALMK |T€OPETHYECKHUE 3aJaHUs Ha
IIK 1.2 |paBHOBecue pearupyomux BemecTB U |aHanu3 GaKkTOpOB, BIUSIOMIUX HA

TEMIIEPATypPbl HA CKOPOCTh
XUMUYECKUX PeaKIuii
XapakTepu3oBaTh

N3MCHCHHUEC CKOPOCTH XUMHYSCKOU
pCakuunu. HpaKTI/IKO-
OPHUCHTHPOBAHHBIC 3a/IaHUA HA
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
BJIMSTHUE U3MEHEHHUS npuMeHeHue npunuumna Jle-
KOHIIeHTpauuu Beniects, |lllaTenbe 11 HaXOXKACHUS
peaKIu Cpe/ibl U HaIpaBJICHUsI CMEIICHUS
TEeMIIepaTyphl Ha paBHOBECHS] XUMHYECKON peakiinu
CMEIIIEHNE XUMHUYECKOTO |¢ aHaIu3 (aKTOPOB, BIHUSIOIINX
paBHOBECHS Ha CMEIICHUE XUMUYECKOTO
paBHOBECHUS

6 HccnenoBatb HCTHHHBIE

Pa3znen 6. PacTtBopbl PacTBOPHI € 32JaHHBIMUA
XapaKTepUCTUKAMU
6.1 | OK 01 ITonsaTue o pacrBopax  |Paszinuars UCTUHHBIE 1. 3agaun Ha NPUTOTOBJICHUE
OK 02 pacTBOpbI PacTBOPOB.
IIK 1.2 2. IIpakTHKO-OpUEHTUPOBAHHbBIE
pacueTHbIC 3aJaHus Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOU U
MIPOU3BOJICTBEHHOM JCSITEIILHOCTH
YyeJioBeKa
6.2 | OK 01 Hccnenoanue cBoiicTB |VccienoBars Gpu3nko- JlabopaTtopHas pabota
OK 04 |pactBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
IIK 1.2 HCTUHHBIX PaCTBOPOB

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJEP KAHME (COAepPKaAHUe MPUKIATHOT0 MOTYJIs1)

7 Pa3pen 7. OuenuBarth mocjaeAcTBHA |3amuTa Keica (¢ y4eTomM
Xumus B ObITY U OBITOBOM U Oyayuei npogeccuoHaJIbHON
NPOM3BOJACTBEHHOI NPOM3BOACTBEHHOM AesITeJIbHOCTH)

AeSITeJIbHOCTH AeSITeJIbHOCTH Ye10BeKa
Ye10BeKa ¢ MO3U LU
JKOJIOTHYECKOMI
0e3omacHoOCTH
OK 01 Xumus B ObITY U OnenuBats nocnencteus |Keiic (¢ yaerom Oymymieit
OK 02  |mpou3BOJACTBEHHOMU OBITOBOM U npodeccuoHaIbHOM
OK 04 JIEATEIIbHOCTH YEJIOBEKa (ITPOU3BOICTBEHHOM JIeSTeTLHOCTH)
OK 07 NesATEIbHOCTH UyenoBeka ¢ |Bo3Mo)KHbIE TEMBI KEHCOB:
IIK 1.2 no3unui sxonorunyeckort  |1. «Kopposus merannos.

0€30I1aCHOCTH

Oco06eHHOCTH KOPPO3UOHHBIX
IPOIIECCOB U CIIOCOOBI 3AIIUTHI OT
KOPPO3UH KOHCTPYKLIHH,
COOPYXEHHI U TTOJABUKHOTO
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI

COCTaBa YKEJIE3HOU JIOPOTH».

2. «YT€eBOJOPOIHOE TOILIIUBO:
€ro BHAbI U Ha3HAUCHUC.
OKOJIOTHYECKHE aCIICKThI
WCII0JIb30BAHUS YTIIEBOJOPOAHOTO
TOILTHBAY.

3. «XuMHYECKHE UCTOUYHUKH
3JIEKTPUUYECKOTO TOKA U UX
HCITOJIb30BaHKE B OBITY U Ha
TPaHCIIOPTEY.

4. «IIpuMeHeHue noauMepoB B
JKEJIE3HOAOPOKHON OTPACTIN».
5. «Metainel B UCTOpUHU
YEIIOBEUYCCKON [UBUIIM3AIIHH.
Poxnp MeTanioB u CIIaBoOB B
HAYYHO - TEXHUYECKOM
Iporpeccey.

6. «HaHoTexHOIOTHH U
HaHOMAaTepHAaJIbl B
JKEJIE3HOAOPOKHON OTPACTIN»
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