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

1.1. MecTo aMCUMILIMHBI B CTPYKType OCHOBHOH mnpodeccHoOHAJIbHOM
00pa3oBaTeIbHOI MPOTrPAMMBI

OO01eo0pazoBaTenbHas AUCHUIUIMHA « XUMHS» H3ydaeTcs Ha 0a30BOM YPOBHE B
o0mieoOpa3oBaTebHOM IUKIE Y4YeOHOro IIJJaHa OCHOBHOM MpodeccroHalIbHOMI
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
1po(hecCUOHATIBHON JESATENIbHOCTH 00Y4arOMIUXCS.

[Tepuon oOydeHus M paclpenesieHUuEe MO CEeMECTpaM OINpeAeseTcss y4eOHbIM
mwiaHoM BTXKT — ¢unumana PI'VIIC, ¢ ydyeroM noruku (GpopMupoBaHUSI MPEIMETHBIX
pE3yNbTATOB, OOUIMX U MPO(PECCHOHATBHBIX KOMIETEHIIUN, MEKITPEAMETHBIX CBSI3€EH C
JPYTUMHU  JTUCHUIUIMHAMU  00111€e00pa3oBaTeibHOTO W 001IenpodeccCuoHaIbHOTO
[IUKJIOB Y4€OHOTO IJIaHa.

1.2. Ilesin ¥ muIaHMPYeMble pe3yJbTaThl 0CBOCHHS TUCIUILINHbI

1.2.1. lean u 3aga4m JUCUUTJINHBI

dopMupoBaHue y  OOydYaloOlmUMXCS  MPEACTaBICHUS O  XUMHUYECKOH
COCTAaBISIIOIIEH €CTECTBEHHO-HAYYHOM KapTUHbI MHpPAa KaK OCHOBBI MPHHSTHUS
pelieHuid B OKU3HEHHBIX M MPOU3BOJCTBEHHBIX CHUTYaIlUSX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOIHOM Cpee.

3ajaum JUCUUIINHBI:

1) chopmupoBaTh MOHUMAHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJNOCTHOM HAYYHOW KapTHHBI MHUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHUS COCTaBIATH (DOPMYJIbI HEOPTAaHUYECKHX M OPTaHUYECKHX
BEIIIECTB, YPABHECHUS] XUMUUYECKUX PEAKIIUM, OOBICHATh UX CMBICII, HHTEPIPETUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh  HAaBBIKM  TPOBEACHUS  MNPOCTEUINMX  XUMHYECKUX
OKCIIEPUMEHTAJILHBIX ~ WCCJIENOBAaHMA €  COOJIOJIGHWEM TpaBuUiI  0€30IMacHOTO
oOpaleHus ¢ BEIeCTBaMu U JIA0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTh YMEHHs WCIIOIH30BaTh MH(POPMAIUIO XUMHUYECKOTO XapakTepa u3
Pa3JIMYHBIX UCTOYHUKOB;

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

6) chopmMupoBaTh MOHUMAHKUE 3HAYUMOCTH JTOCTHIKCHUN XMMHYECKOW HAYKH H
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITMATBHON U TTPOU3BOACTBEHHOU cdep.



1.2.2. Ilnanupyembie pe3yabTAaThbl OCBOCHHS 001Ie00pa3oBaTeJbHON AUCHUIIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

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 CHCTEMOW XMMHUYECKMX 3HaHHMH, KOTOpas BKJIIOYAET:

Bribupats - TOTOBHOCTb K TpYyJy, OCO3HAHHWE LIEHHOCTH | OCHOBOIIOJAralOUIMe HOHATHUS (XUMHYECKHH 3JIEMEHT, aToOM, DJIEKTPOHHAs

Croco0bl MacTepcTBa, TPYAO0Ir00ue; o0oJsiouKka aToma, s-, p-, d-3JEKTPOHHBIC OPOUTATIM AaTOMOB, HOH, MOJICKYJIa,

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

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HANpaBJIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA O00bEM, YIJIEpOJAHBIM CKejerT,

BHOMU CIIOCOOHOCTh ~MHHULIMMPOBATh, IUJIAHUPOBATh MU | (YHKIUOHAJIbHAS TPYIIA, pajuKal, WU30MEpHsl, U30MEpbl, TOMOJIOTHYECKUI

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, [IOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJIEKYJISIDHBIE  COEIUHEHUS,

KOHTEKCTaM OBjaseHne  YHHBEPCAJIBHBIMM  Y4eOHBIMHU | KDUCTAJUIMYECKAs DPEHIETKA, THUIIbl XMMHUYECKHUX PEAKIMN (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
aKTyaJlu3upoBaTh MpoOJIEMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUUM M  3aKOHbI (TEOpUS XUMHUYECKOIO CTPOEHUs
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, CUMBOJIMYECKUHN SI3BIK XMUMHH, (PAKTOIOTUUECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJIYYCHUH U O€30MaCHOM HCIIOJIb30BAHUH
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 ucuunnuHapHble (IPeAMETHBIE) Pe3yIbTAThl YKA3hIBAIOTCS B COOTBETCTBHHU C METOIUKOM MPETIOaBaHUs JUCIUILTAHBI




- BBISBISTH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

-  BHOCHUTh KOPPEKTUBBI B  JESTCILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM,
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
JIOKa3aTelIbCTBA CBOMX YTBEPIKACHHH, 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
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMeTh WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

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

IpeJularath

- YMETb BBIABIATH XapAaKTEPHbIE IIPU3HAKUM M B3aUMOCBA3b H3Y4YCHHBIX
MOHSTHH, IPUMEHATH COOTBETCTBYIOIIME MTOHATHS IPU ONIMCAHUU CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX U OPraHUYECKUX BEUICCTB U HUX IPEBPALLCHUN;

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

- YyMETh HCIOJb30BATh HAUMEHOBAHUS  XMMHYECKUX  COEIUHEHUU
MEKJIYHAPOAHOTO COK3a TEOPETUYECKOM W MPUKIAJHOM XHUMHU U

TPUBMAJIbHbBIC Ha3BAHUS BaKHEHUIIMX BEIECTB (3THJIEH, alleTHIIEH, IIMLEPHUH,
¢denon, Qopmanpaerus, YyKCycHas KHCIOTa, [JIMIMH, YrapHbli ras,
YIJIEKUCHBIN ra3, aMMUaK, raiieHas U3BeCTb, HETalleHas U3BECThb, IUThEBAs
colla W JPYTHX), COCTABIATH (DOPMYJbI HEOPTaHMYECKHMX U OPraHUYECKHUX
BEIIECTB, YPaBHEHHUs XUMHUECKUX pPEaKUUH, OOBACHATb HX CMBICIH;
MOJITBEPK1aTh XapaKTepHbIe XUMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOILMMHU JKCIIEPUMEHTAMHU U 3aIUCAMU YPABHEHUN XMMHYECKUX
peaKuuii;

- YMETb YCTaHaBIWBAaTh IPHUHAJICKHOCTb M3YyYEHHBIX HEOPIaHUYECKHUX U
OpraHMYECKUX BEIIECTB K OIpEe/eJIeHHbIM KaccaM U IpyINIaM COelIWHEHUH,
XapaKTepU30BaThb MX COCTaB M BAKHEHIIME CBOMCTBA; ONPEACIATH BHJbI
XUMHUYECKHX CBA3€H (KOBaJEHTHAas, NOHHAsl, METaJUINYECKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIacCU(PUIMPOBATh XUMHUUECKUE
peaxkuuu;

- copMupoBaTh NpPEACTABICHUSA: O XHUMHYECKOM  COCTaBISIOLIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJM XUMHUU B IO3HAHUM SIBJICHUH
Opupoibl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(GyHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMON I PELIEeHUS] MPAKTHUECKUX
3a7a4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/I0pPOBBIO U
MPUPOAHON Cpelie;

- YyMETh MPOBOJUTH pacueThl MO XMMUYECKUM (opMyJaM U ypaBHEHHSIM
XUMHYECKMX  peakuMid ¢  HCMNONb30BaHUEM  (U3HUECKUX  BEJIUYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MacChl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CUCTEMHbIE XMUMHMYECKHE 3HAHWS AJIs NPUHATHS PELIEHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3AHHBIX C BELIECTBAMU U UX IPUMCHCHHUEM.




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

- TOTOBHOCTB K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CaMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENILCKOM, MPOEKTHOH W COLMAIbHOU
JIEATCILHOCTH;

Osiajgenue YHHBEPCAJIbHBIMHA
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHas AeATeJbHOCTD.

- TIOHMMAaThb W WCIOJIb30BaTh IPEUMYIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- NPUHUMATh UEIW COBMECTHOW JIEATEIbHOCTH,
OPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBUS I10
ee JIOCTHIKEHHIO: COCTaBJISATh TIIaH JIEWCTBHM,
pacrpenensaTb pojid ¢ Y4€TOM 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 PA3JIUYHBIX CUTYalUsIX, MPOSIBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITHATHBHBIM
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
ATHJIEHA U U3YyYEHUE €r0 CBOMCTB, KAUYECTBEHHBIC PEAKIMH HA ajbAETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB NpH HarpeBaHuw,
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 TemMam "Metamiel" u "Hemeramisl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHUKH O€30MacCHOCTH MpU OOpalICHUH C
BEIIECTBAMH U JIaOOPATOPHBIM O0OPYAOBAaHUEM; IMPEACTABIATh PE3YIbTATHI
XUMHYECKOT0 SKCIIEPUMEHTA B (JOpME 3aMMCH YPaBHEHUH COOTBETCTBYIOIINX
peakuuii ¥ GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTAaTOB.




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

OK 07. B 00J1acTH 3K0/10IrM4€CKOr0 BOCIIUTAHHUSA: - chopMupoBaTh NIpPEACTABIECHUA: O XHUMHUYECKOM  COCTaBIAIOLICH
CopeiicTBoBaTh | - c(hOPMHUPOBAHHOCTH HKOJOTHUECKOW KYJIBTYPHI, | €CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJIM XMUMHUU B TO3HAHUU SIBJICHUH
COXPAaHEHHUIO IOHUMaHHME BIIMSAHUS COLMAIBHO-3KOHOMHUYECKUX | IPUPOJbI, B (OPMHUPOBAHUM MBILIUIEHUS M KYyJIbTYpbl 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 | XxapakTepa SKOJIOTHUECKHX ITPOoOIeM; IIPUPOJHON Cpene;
€HHUIO, - IUIAHUPOBAHME M OCYILIECTBICHHE JAEHCTBHM B | - yMETh COOJIIOJATh MpaBUIa HKOJOTHYECKU L€IecO00pa3HOro MoBeIeHHs B
IIPUMEHSATH OKpYXXarollled cpelle Ha OCHOBE 3HAHUS LeJed | ObITy U TPYIAOBOM AESITENbHOCTH B IIEJIIX COXPAaHEHUS CBOETO 370POBbS U
3HaHUsA 00 YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA; OKpYXKarolled NPUPOAHON CpEelbl; YUYUTHIBATh ONACHOCTb BO3JIEHCTBUS Ha
U3MEHEHUU AKTUBHOE HENPHUATHE JEUCTBUM, NPHUHOCAIIMX | )KUBBIE OPraHU3MBbI OINPEIECICHHBIX BEILIECTB, IIOHUMAsl CMBICH ITOKA3aTENs
KJIMMarTa, BpEXl OKpYXKarolleH cpene; IIPEIEIbHON JOIYCTUMON KOHIIEHTPALUH.
MPUHIINIIBI - yYMEHHE TPOTHO3UPOBATh HEOIArONPUSATHBIE
OepeKIMBOro DKOJIOTMUECKNE TIOCIEACTBUS IMPEANPUHUMAEMBIX
IIPOM3BOJCTBA, | ACHCTBUU, IPENOTBpALIaTh UX;
3¢ PeKTUBHO - pacimpeHue OIbITa JIEATEIIbLHOCTH
JICHCTBOBATh B | DKOJIOTMYECKON HAIIPaBICHHOCTH;
Ype3BbIUANHBIX | - OBJIJICHHE HAaBBIKAMU y4eOHO-
CUTYaLUsIX HCCIIEI0BATENIBCKON, MPOEKTHOM U COLIMAIBHON

JESATEIIBHOCTH.
23.02.06 - c(opMHUPOBATh MPECTABICHUS 00 OCHOBHBIX KOHCTPYKIIMOHHBIX
IK 1.1 MaTepuaiax (MeTaulbl, CIJIaBbl, TOJUMEPHI, KOMIIO3UIIMOHHBIE MaTepHalbl);
OKcIuyaTupoBa - c(opMHUPOBATh MPECTABICHHE O XMMUYECKHX UCTOUHUKAX TOKa;

Th MOBWKHOMN
COCTaB.

IIK 1.2
[IpousBoauth
TEXHHUYIECKOE
o0OcyXKUBaHUE
Y PEMOHT

- c(opMHUPOBATH MPECTABIICHHE O BUIAX YIIIEBOIOPOTHOTO TOTLIHBA.

- c(hopMHUPOBATH MPECTABICHHE O KOPPO3HH METAJIIOB M CIIOCO0AX 3alUThI
OT KOPPO3WH TIOJIBHIKHOTO COCTABA,

- chopMHpOBaTh TPEICTABICHUE O TPOBOJHHUKAX 3JICKTPHYCCKOTO TOKA W
JTURIIEKTPUKAX, UX HCIIOIb30BAHUH B YKEJIE3HOJOPOKHOM OTpaciu.
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MOJIBH>KHOTO
cocraBa
KEIIC3HBIX
JIOpOT B
COOTBETCTBUHU C
TpeOOBaHUAMU
TEXHOJIOTHIECK
UX TPOIIECCOB.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM TUCUMILUIMHBI U BUABI y4eOHOH padoThI

Bupa yueOHoii padoThl

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTLTHHBI 78
B T.4.

OcHOBHOe coep:KaHue 70
BT. U.:

TEOpEeTUIEeCKoe 00ydeHne 40
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKAHUEC 14
NPaKTUYECKUE 3aHATHS 20
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKAHUEC 8
71a0opaTOpHBIE 3aHATHS 10
B T.4. MPO(ECCHOHATLHO-OPHUEHTUPOBAHHOE CO/ICpPIKaHUE 4
IIpodeccuonaLHO-OPHEHTHPOBAHHOE cO/iep:KaHue (CoepKaHne 6
NPHUKJIATHOT0 MOAYJIfA)

BT. U.:

TeopeTudecKoe o0ydyeHne 2
MPAKTUYECKHUE 3aHITUS 4
IpomexyTounas arrectamus (auddepeHInpOBaHHBIN 3a4eT) )
[TpodheccnonanbHO-OPUEHTHPOBAHHOE COACPIKAHHE 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.

Pemrenue TeopeTnueckux 3aaHUi Ha XapaKTePU3AIMI0 XHMMHUYECKUX JIEMEHTOB «MeTamndyeckue /

HEMETAJUTMYECKUE CBOMCTBA, DJIEKTPOOTPHUIIATEIILHOCTh XUMUYECKHUX AJIEMEHTOB B COOTBETCTBHH C MX

AJICKTPOHHBIM CTPOCHHUEM M ITOJI0KCHHEM B TIEPUOIUYCCKON CUCTEME XUMHUECKHUX 31eMeHToB 1. 1.

MenpaeneeBa»
Pa3znen 2. XumMuyeckue peakunu
Tema 2.1. Tumesr OcHOBHOe coep:kaHue OK 01
XUMHYECKUX IIK 1.1
peaxmit Teopernueckoe o0yueHue (23.02.06)

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, NPOU300CMBEEHHbIX 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

IINIOTHOCTD Ira3oB.
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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 IIK 1.1
UOHHBII 00MEH . (23.02.06)
Teopus snekTpoauTudeckoit nuccoruanuu. 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 TIK 1.2
CTpOEHUE .
HeI()) JN— [Ipenmet Heopranundeckoit xumun. Kiaccudukanys HeopraHuuecKux BemecTB. [IpocThie U cloKHbIe (23.02.06)
p BemecTBa. OCHOBHBIC KIIACCHI CIIOMHBIX BEIIECTB (OKCHJIBI, THAPOKCHUIBI, KUCIIOTHI, COJTH). B3anMoCBs3b
B TB
CHee HEOPraHMYECKUX BEIIeCTB. ATperaTHbie COCTOsSIHUS BellecTBa. Kpucrannuueckue u amophHbIe
BEULIECTBA. 1Unbl KPUCMANLIUYECKUX peulemoK (amomMHas, MONeKYIAPHAS, UOHHAS, MEeMALIU4ecKds). 2

3asucumocmsb guzuyeckux ceoUcme sewecmea om muna KpUCMaiiuiecKoll peuiemrku. 3aBUCUMOCTb
XMMHYECKON aKTHUBHOCTH BEIIECTB OT BHJa XMMUYECKON CBSI3HM M THUIA KPHCTAJUINYECKON PEIIETKH.
[TpuurHBEI MHOTOOOpA3Ns BEIIECTB
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I[IpakTnyeckue 3aHATHS

Homenknarypa HeopraHmueckux BEIIEeCTB: Ha3BaHHE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (hOPMYIIbI
WJIM COCTABJICHUE XUMHUYECKOW (POPMYIIBI UCXOS M3 Ha3BaHUs BEIIECTBA MO MEKIYyHAPOTHOM
(MIOTTAK) minm 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
MK 1.2

(23.02.06)
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O0esimelbHOCmU Yel06eKd

Tema 3.3. OcHoBHOe coJep:kaHue 2 OK 01
WNnentudukanus OK 02
HeOpraHHYECKHIX JlaGopaTopHble 3aHATHSA 2 OK 04
BEITecTR JlaboparopHas pabota «aeHTuduKams HEOPraHUIeCKIX BEIICCTBY.

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

pacrno3HaBaHUIO U MOIYYEHHUIO COEIMHEHNN METAJIOB U HEMETAJLIOB. 5

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

XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuu Ha cyiabpaT-, KapOOHAT- U XJIOPU-

AQHUOHBI, Ha KATUOH aMMOHHUS
KonTtpoabHasn N

CBoiicTBa HEOPTaHUYECKUX BEIIECTB 2
pabora 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BellleCTB 26
Tema 4.1. OcHoBHoOe cogepkaHue 6 OK 01
Knaccudukanus,
CTpoeHHe H Teopernueckoe o0yueHue 2
HOMCHKJIATypa [losiBieHne 1 pa3BUTHE OPTAaHMYECKOW XMMHUHU Kak Hayku. [Ipenmer oprannueckoi xumun. Mecto u
OpraHNHCCKUX 3HAYEHUE OPTaHMYECKOU XMMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XHWMHYECKOE CTPOCHHE KaK TOPSJIOK COSAMHEHHS aTOMOB B MOJIEKYJIE COTJIACHO WX BaJCHTHOCTH.

OCHOBHBIE TOJIOKEHUSI TEOPUH XMUMHUUYECKOTO CTPOEHUS OpraHudeckux coenuHeHuii A.M. bytieposa.

VYraepoaHblid CKeJET OpPraHUYeCKON MOJEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHYECKOIO

CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[lonsiTne o @QynkuuoHanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM  OPraHUYECKUX

coeMHeHUl. MexayHapoaHass HOMEHKJIAaTypa M IPUHIMIBI  HOMEHKJIATYphl — OPraHUYeCKHX

coenuaennii. [lonsatne 00 a3oTcomepkamMX COCAMHEHHUSX, OWOJOTHYECKH AaKTHUBHBIX BEIIECTBaX

(yrneBogax, »kupax, Oenmkax M Jp.), BBICOKOMOJIEKYJISIDHBIX COEIMHEHMAX (MOHOMEp, IOJIUMeEp,

CTPYKTYPHOE 3BEHO)

IIpakTHyeckne 3aHATHA 4

17




HOMGHKJIaTypa OpPraHu4CCKUx COCI[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB (HaCbIIJ_IeHHBIC, HCHACBIINICHHBIC U
ApOMaTHYCCKUEC YTIICBOAOPOAbI, CIIMPTHI, (beHOJ'IBI, aJIbACTUAbI, KCTOHBI, Kap6OHOBBIe KHCJIOTBI 1 ,Z[p)

CocraBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKHX BEIIECTB OTICIBbHBIX 2

KJIAaCCOB, HCIIONb3Ys WX HAa3BaHUs 1O CHCTEMATHYECKOW W TPUBHAIBLHOW HOMEHKJIAType (ITHJICH,

alleTHJICH, TIUIEepUH, PeHo, GopManbaeTHI, YKCyCHAs KHCIOTa, TIUIUH ).

Pacuetsr mpocreiimieit popMyIbl OpraHUIECKONH MOJIEKYIIBI, UCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %) 2
Tema 4.2. OcHOBHOe coiep:KaHue 16 OK 01
CaoiicTBa OK 02
OpraHHYECKHX Teopernueckoe 00yueHmne 10 OK 04
COCAMHCHHN @OU3MKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHUH OTIENBHBIX KIACCOB (0COOCHHOCTH IIK11,12

KJIaCCU(UKAIMK ¥ HOMEHKJIATYPhI BHYTPHU KJIacca; TOMOJIOTHUSCKUN psil ¥ o0mIasi popmyIia; H30MEpHSI; (23.02.06)

(bu3nveckre CBOMCTBA; XUMHUECKUE CBOMCTBA; CIIOCOOBI OJTYYCHHUS):

— npeoenvHvie Y2ne000poobl (ANKAHbl U YUKIOANKAHbL). | opeHue memana Kak OOUH U3 OCHOBHLIX

UCMOYHUKO8 Menia 6 npomviulienHocmu u ovimy. Ceouicmea npupooHbviX yeie000p0008, HaX0HcOeHUe

8 NpUpoOe U NPUMeHeHUe ANKAHOB;

— HemnpenenbHble (ATKeHBbI, aTKUHBI M AJIKAJUEHbI) M apOMaTHUUYECKHE YTIeBOAOpOAbl. [ opeHue 2

ayemuieHa Kak UCMOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMeHU OJis CBAPKU U Pe3KU Memalios.

- apOMAaTUYECKHUE YTIIEBOJOPO/IbI 2

— KHUCIIOpOJIcOepKalllie COeAMHEHUs (CIUPTHI U (HEeHOJIbI, KapOOHOBBIE KUCIOTHI U A(UPHI, aJlbIETHIbI

U KETOHBI, >KHUPBI, YTIeBojbl). [IpakThueckoe NPUMEHEHHE OJTHICHTIUKOJNS, TIWIepuHa, (eHoma. 5

[Ipumenenne Qopmanpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUIa Kak COJH  BBICIIUX

KapOOHOBBIX KUCIOT. MoOFoIIe CBOKWCTBA MbLIa

— a30TcojepXkallie COCTUHEHHUS (aMUHBI M aMHUHOKHCIIOTBI, Oelku). ['eHeTHdeckas CBS3b MEXIY

KJIACCaMH OPTaHUYECKUX COCTUHEHUM. 2
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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 COEAMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAs M MEXAYyHApOJIHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): IpeaebHble (aJIKaHbl U LIUKIIOAJIKAHbI),
HenpeaeabHble (AIKEeHbI, JIKUHBI U aJIKaJJMeHbl) 1 apOMaTHYECKUE YIIEBOAOPOAbI, CIUPTHI U (PEHOIBI,
KapOOHOBbIE  KUCJIOTBI ¥ 3QUpPHI, aIbJAETUABl U  KETOHbl, AaMUHbl M  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHX DPEaKLUH C
y4acTUEM OPraHUYECKUX BEILECTB HA OCHOBAaHUH UX COCTaBa U CTPOCHUS

CocraBiieHHe cxeM peakmuid (B TOM 4YHCIIE 1O MPEAIOKECHHBIM IENOYKaM TpEeBpalleHul),
XapaKTEPU3YIOIIUX XMUMUYECKUE CBOMCTBA OPraHUYECKUX COCTUHEHUN OTIENBHBIX KJIACCOB, CIIOCOOBI
WX TOJTYYCHHS W Ha3BaHWE OPraHUYECKHX COCIWHEHUN TI0 TPHUBHAIBLHOM WM MEXIyHAPOIHOM
CUCTeMaTUYECKOW HOMEHKIIATYpe.
Pewenue npaxmuko-opuenmupoeanuvix meopemuueckux 30a0aHUll HA CEOUCMEA OPeaAHUYEeCKUX
COeOUHEeHUTl OMOENIbHBIX KIIACCOE.

JlabopaTopnasi padora

JlabopaTopHas pabota
«[lonydyeHnne »oTuieHa U WU3Y4YCHHE €ro CBOWCTB. MoJennpoBaHUE MOJEKYIT U XUMHYECKHX
MpeBpalleHii Ha PUMEpe 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 ponb yriaeBonoB. OKHcIeHHe
YIJIEBOAOB — HCTOYHHMK DHEPrUM JKMBBIX OpraHu3mMoB. OOnacTv TNPUMEHEHUs aMHHOKHUCIIOT.
[IpeBpamenuss OenkoB mumu B opraHu3Me. buonormdeckue ¢yHkuun OenxoB. brnomormueckne
¢GyHKUIMY XUpOB. Pojb OpraHndyeckoit XMMUM B peLlICHUH POOJIeM MUIIEBOH 6€301MacHOCTH

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 KHCIIOTbI, O€IKOB U T.I.) C HCIOJb30BAaHHEM HX (PU3HKO-XUMUYECKHUX CBOWCTB U
XapaKTepHBIX KayeCTBEHHBIX peaknwid. [leHarypanus Oenka mpu HarpeBaHwd. lI[BeTHBIE peakiuu
0enkoB. BO3HUMKHOBEHHE AaHAJUTHUYECKOIO CHTHala C TOYKM 3PEHHS XUMHYECKHX IPOIECCOB MpU
MPOTEKAHUN KaYECTBEHHOW PEAKIINH, TO3BOJISIFOIICH UICHTH(PHUIIMPOBATH MPEAIOKEHHBIC OPTaHUIECKIEC
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. IIK 1.1
XuMH4eckoe (23.02.06)
paBHOBecHE
Teopernueckoe o0yueHue
Ckopocmb peakyuu, ee 3a8UCUMOCTMb OM PA3IUYHLIX (PAKMOPOS8. NPUpoosbl peazupyroujux 8eujecms,
KOHYEeHmpayuu peazupyiowjux eewecmes, memnepamypvl U Niowaou peakyuoHHol NO8epXHOCU.
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
ONTUMAJIBFHBIX YCIOBUN MPOTEKaHUsI XUMHUUYECKUX mpotieccoB. [Ipuniun Jle [HlaTense
IIpakTHyeckne 3aHATHA OK 01
OK 02
Pewenue npaxmuxo-opuenmupo8aHHblX 3a0aHUll HA AHAIU3 (DAKMOPOS, GIUAIOWUX HA U3MEHEeHUe JIK 1.1
CKOPOCMU XUMUYECKOU peakyuu, 8 m.4. ¢ NO3UYULL IKOJ02UYECKU Yeeco0Opa3noeo nogedeHus 6 bbimy u (23.02.06)

mpy0o08otl 0essmelbHOCMU 8 YeAX COXPAHEHUs C80e20 300P08bsL U OKPYHCatoujell npUpoOoHOLL Cpeobl.
Pemienue mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHuil Ha mnpuMeHeHue npuHuuna Jle-Illatense s
HaxXOXJACHUA HaAIIPpaBJICHUA CMCHICHUSA PaBHOBCCHUA XHUMHYECKOU peakiuu " aHaJIn3 (I)aKTOpOB,
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BJIMAOIHNX 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
PactBopenue kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUS PACTBOPOB. lIK 1.1
PactBopumocTh. MaccoBas oisi  pacTBOpeHHOro BemecTBa. Cwmblci  nokazamens NpeoeibHO (23.02.06)
00Ny CMUMOU KOHYEHMPAYUU U €20 UCNOIb308aHUe 8 OYEHKE IKOIOSULECKOl 6e30NaACHOCMU.
[IpaBmia SKOJIOTHYECKH I€1€CO00pPa3HOr0 MOBEACHUS B OBITY W TPYIAOBOW ACSITEILHOCTH B IIEJISAX
COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEeH MPUPOAHON CPEJlbl; OMACHOCTh BO3JEHUCTBUS Ha KHUBBIC
OpPTraHU3MBI OTIPE/ICIICHHBIX BEIICCTB.
Pewenue npaxmuxo-opuenmupoeanuvix pacuemHulx 3a0anUll Ha pacmeopbul, UCNOb3yemble 8 ObImMo8ol
U NPOU3BOOCMBEHHOU OesIMeNbHOCMU YeN08eKd.
Tema 6.2. OcHoBHOE coep:kaHue OK 01
Hccnenosanue OK 02
CBOICTB pacTBOpOB JIaﬁopaTopHLIe 3aHATHUSA OK 04
IIK 1.1
JlaboparopHast pabota «IIpUroToBICHHE PACTBOPOBY.
Ilpucomosnenue  pacmeopos  3adauHoti  (maccosou, %)  KOHyeHmpayuu  (C  NPAKMUKO- (23.02.06)
OPUEHMUPOBAHHBIMU BONPOCAMU) U ONpedeneHue cpeobl B0OHBIX PACMBOPOS.
Pemenue 3a1a4 Ha IPUTOTOBIEHUE PACTBOPOB
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlepPKaAHNE (COMePKAHUE IPUKJIATHOTO MOTYJIA)
Pa3nen 7. Xumusi B ObITY M IPOU3BOACTBEHHOM JeATEILHOCTH YeJ0BeKa OK 01
OK 02
Xumus B GEITY 1 |OcHOBHOE cofiepianmue OK 04
MIPOU3BOICTBEHHON OK 07
JCATCIILHOCTH Teoperuueckoe o0yueHue K11 1.2
YeloBeKa g, 1
Hosettwue oocmudicenuss XuMuueckou HayKu u Xumuieckou mexronozuu. Poias xumun B o0ecrieueHun (23.02.06)

9KOJIOTUYECKON, SHEPTETUUECKON M THIIEBOM 0€30MacHOCTH, pa3BUTUU MeIUIIMHEL. [IpaBuia moucka 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.

TexHruecKkue cpeacTra 00yyeHus:
- KOMIBIOTEp  C  JIMLIEH3UOHHBIM  MPOrpaMMHBIM  OO€cClieYeHueM |

MyJIbTUMEIUANPOEKTOP; CIAWI-IPOEKTOp M BeO-kamepa, TteneBu3zop u DVD —

IIPOUTI'PBIBATCIIb.

3.2. UndopManmoHHOe o0ecnevyeHne peajn3auu MporpaMmmbl

OcHoBHaA:

1. XuMus : y4eOHHK JUIS CpeaHero mnpodeccHoHalbHOro o0pa3oBaHus /
1O. A. Jlebene, I'. H. ®aneeB, A.M.T'onybes, B.H.IllanmoBan; mnox oOmei
penakuueii I'. H. ®aneeBa. — 2-e uza., nepepad. u momn. — Mocksa : M3naTenscTBoO
FOpaiit, 2023. — 431 c. — (Ilpodeccnonansuoe odpazoBanne). — ISBN 978-5-9916-

7723-3. — Tekct : omekrponnerdi // ObC  IOpaiit [caiit]. —
URL.: https://urait.ru/bcode/470929 (nata oopamenus: 17.08.2023).
2. Xaxanuna, T. . Oprannueckas Xumus : yueOHO€ MOcoOUe JJIsl CPETHETO

npodeccuonanbHoro oopasosanus / T. M. Xaxanuna, H. I'. OcunenkoBa. — Mocksa :
M3natensctBo IOpaiitT, 2023. — 396 c. — (IlpodeccuonanpHoe obOpazoBaHue). —
ISBN 978-5-534-00948-4. — Texkcrt : anexkrponubii // OBC IOpaiit [caliT]. —
URL: https://urait.ru/bcode/468374 (nata obpamenus: 17.08.2023).

JloMOJTHUTEJIbLHAA

3. Cwmapeirun, C. H. Heopranunueckas xumus. Ilpaktukym : yueOHO-
IpakTHYeCKoe Tocodue s cpeaHero  npod)eCcCHOoHaIbHOro  oOpaszoBaHus /

C. H. Cmapeirun, H. JI. barnaBen, MW. B. lalinakoBa. — MockBa : HM3matenscTBO
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FOpaiit, 2023. — 414 ¢. — (IIpodeccuonanbsuoe obpazoanue). — ISBN 978-5-534-
03577-3. — Tekcr : oanexkrponnbii //  DObC  IOpaitr [caiiT]. —
URL.: https://urait.ru/bcode/477871 (mata obpamenus: 17.08.2023).

4 Kamunckuii, B. A. Oprannueckass xumus B 2 4. Yactp 1 : ydyeOHUK 151

cpennero npodeccuonanbHoro odpaszosanus / B. A. Kamunckwmii. — 2-e u3g., ucrp. u
norn. — Mocksa : U3marensctBo FOpaiit, 2023. — 287 ¢. — (IlpodeccuonanpHoe
obpazoanue). — ISBN 978-5-534-02909-3. — Tekcrt : anektponnsiil / DbC IOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/453151 (mara oOpaimenus: 17.08.2023).

5. CyBopoB, A.B. OO6mas u Heopranuueckas xumusi. Borpocbl U 3amaud :

ydaeOHoe mocobue st cpeaHero npodeccuoHanbHoro obpaszosanmsi / A. B. CyBopos,

A. b. Hukonbeckuii. — 2-e¢ usm., ucnp. U gom. — Mocksa : MzgatenscTBo Opaiit,
2023. — 309 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-07903-6.
— Tekct : AJIEKTPOHHBIN // 9bC Opaiit [caliT]. —

URL.: https://urait.ru/bcode/474368 (mata oopamenwus: 17.08.2023).

6. Hwuxombckuii, A.b. Xumus: ydeOHWK U TIPaKTUKYM IS CPEIHETO

npodeccuonansHoro odpaszosanusi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3f.,
nepepad. u jgom. — MockBa: WigarensctBo FOpaiit, 2023.— 507 c.—
(ITpodeccuonansHoe obOpazoBanue). — ISBN 978-5-534-01209-5. — Tekct

anekTponnbiii // OBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/471399 (nara
obpamenus: 17.08.2023).

/.Metonuueckue yKa3zaHUsl TIO BBINOJHEHUIO JIa0OpaTOPHBIX pPaboOT st
ctynentoB l-ro kypca. Xumus H.A. ®enopora; BTXKT — uman ®I'bOY BO
PT'VIIC. — Bonrorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢ununana PI'VIIC.

8.YuebHoe mocobue najisi CTYJCHTOB MO IUCHUIUIMHE XUMHUS (IUJAKTHUECKHE

Marepuanbl g u3ydeHuss Tem 'YrueBogoponabl' u  "Kucinopomocoaepxkamue
opranunyeckue coeaunenus")) H.A.®@énopoa; BTXT — ¢umman OI'BOY BIIO
PT'VIIC. — Bonrorpan, 2021. — Pexxum noctyna: 0P BTXKT — ¢unumana PT'VIIC.

4. KOHTPOJIb U OIEHKA PE3YJIBbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIHUATLIUHBI

KoHTposib 1 oleHka pe3ysabTaToB 00yUYEeHHUs! OCYIECTBISIETCS MPENoaaBaTesieM

B TMpollecce TMPOBEACHUS TMPAKTUYECKUX 3aHATUH U J1a00OpaTOpHBIX padorT,

TECTUPOBAHUS, a TAKXKE BBIMOJIHEHHUsS] OOYYaAIOUUMUCS WHAMBUAYAIbHBIX 33JaHUH,

IPOEKTOB, HCCIeAOBaHUN. Pe3ynbraTel O0O0y4deHHs OINpeAessioT, 4To oOydarouuecs

JNOJDKHBI  3HATh, IIOHMMAaTb W JEMOHCTPUPOBATH II0 3aBEPIUCHUM H3YyYEHMs
JVCHUTUIAHBIL.
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Hnsa dopmupoBaHus, KOHTPOJISI U OLIEHKH PE3yJIbTaTOB OCBOEHUS Y4eOHOM

AUCHUIIIMHBI HCIIOJIB3YCTCA CHUCTECMa OLCHOYHBIX MGpOHpHHTHfI, MMpCACTaBJIATIOIIAA

co00l KOMIUIEKC Y4eOHBIX MEPONPUSITHI, COTJIACOBAHHBIX C pe3yJibTaTaMu 00y4YeHUs

u chopmynupoBaHHbeix ¢ yderom DPI'OC COO (mpeameTHble pe3yabTaThl 110

mucuumunae) u GI'OC CIIO.
Ne | OK/IIK | Moayas/Pa3znen/Tema Pe3yabTar 00y4yeHus Trmer OueHOqHub x
MeponpUsITHI
| | OcHoBHOe comep:kanue
1 Pa3zgea 1. OcHOBBI @opmyposart,
0a30BbIe MOHATHS U
CTPOEHHS BellecTBa
3aKOHBI XHMHH
1.1 |OKO01 CrpoeHue aToMOB Cocransate xumuueckue |1. KontponbHoe 3aganue no teme
XUMHYECKHX 3JIEMEHTOB |(hopMyibl coeuHeHn B |«CTpoeHHe aTOMOB XMMHUECKHUX
Y IPUPOJIa XUMHYECKOH |COOTBETCTBUU CO 3JIEMEHTOB M TIPUPOAA
CBSI3U CTEICHBIO OKUCIICHUS XHUMUYECKOU CBS3H.
XHMUYECKHX DJIEMCHTOB, |2. 3aJa41 Ha COCTABJICHHC
WCXO/Isl U3 BaJICHTHOCTH U |XUMHUYECKHUX (HopmMyI
3JEKTPOOTPUIIATEIHHOCTU |IBYXaTOMHBIX COETUHEHUN
(okcuoB, Cynb(PUA0B, TUIPHUIOB
U T.IL.).
3. 3amaHus Ha UCITOJIB30BaHUE
XHUMUYECKOU CUMBOJIMKH U
Ha3BaHWUM COeAWMHECHUH 1O
HOMEHKJIAType MEXIyHAPOIHOTO
CO103a TEOPETUYECKOUN 1
MPUKJIAJIHON XUMHUU U
TPUBUAIBHBIX HA3BaHUM IS
COCTaBJICHUS XUMUYECKHUX
dbopMyI ABYXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAaHMYECKUX
COCIMHEHMI OTAEIBHBIX KJIaCCOB
1.2 | OK 01 Ilepnonnueckuii 3ak0H 1| XapaKkTepu30BaTh 1. KoHTposnbHOE 3a1aHue 10 TeMe
OK 02  |rabmuma JI.U. XUMHUYECKHE JIEMEHTH B |«MeTammnueckue /
Meneneena COOTBETCTBUH C UX HEMETAJIMYECKHE CBOICTBA,
IOJIOJKEHUEM B AJIEKTPOOTPHUIIATETHFHOCTD U
MEPUOINUECKON CUCTEME |CPOJICTBO K JIEKTPOHY
XAMUYECKHUX DJIEMECHTOB  |XHMHYECKHX DJICMCHTOB B
.. Menneneea COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM H TOJI0KEHHUEM B
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI

MEPUOUYECKON CUCTEME
XUMHUYECKHX djieMeHToB J[. 1.
MenaeneeBay.

2. IlpakTuyeckue 3a1anus Ha
YCTaHOBJICHHUE CBSI3H MEXK]Y
CTPOCHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M IEPUOAUYECKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U UX
COEJIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CUCTEME.

3. I[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKHE 3aJaHusI Ha
XapaKTEePU3aALUI0 XUMHUECKHIX
3JIEMEHTOB: «MeTtamndeckue /
HEMETaJUIMYE€CKHE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C MX 3JICKTPOHHBIM
CTPOCHUEM U TOJ0KEHUEM B
NIEPUOIUYECKON CUCTEME
XUMUYECKHUX HJIEMEHTOB

J.1. MenneneeBay

Pasznea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIBI
XHMHYECKHX Peakuuid

KonTpoabnas padora
«CTpoeHue BemecTsa u
XHMHYECKHe PeaKIun»

2.1

OK 01
OK 04

IIK 1.1,
1.2

TuIbl XUMHYECKUX
peakuuii

CocTaBisTh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCIIUTENBHO-
BOCCTAHOBUTCIBbHBIC
peakuu

1. 3amanus Ha cocTaBJIEHHE
YPaBHEHUH PEAKLIUN:

— COCIMHCHHS, 3aMCIICHHS,
pasnoxeHusi, o0OMeHa,

— OKHCJIMTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN C
HCIOJIL30BAHNEM METO/a
AMEKTPOHHOTO OaaHca.

2. 3agaun Ha pacyeT Macchl
BEIlIECTBA WU 00bEMA

ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIn 00bEMY
OJTHOTO U3 YYaCTBYIOIIUX B
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
peaKIMU BEIIEeCTB; pacuéThl
Macchl (00bEMa, KOJIMYeCTBa
BELIECTBA) IPOAYKTOB PEAKIIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 | OK 01 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUs 1. 3anaHus Ha cOcTaBICHUE
IIK 1.1, |muccoumanus ¥ MOHHBIN |XUMUYECKUX PEAKLUU MOJIEKYJISAPHBIX U NOHHBIX
1.2 o0OMeH HMOHHOI'0 0OMEHa C peakuuii ¢ yqacTueM KUCJIOT,
y4acTHEM OCHOBaHUH U COJIEH,
HEOPraHMYECKUX BELIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEbl
2. JJabopaTopHas padota "Tumsr
XUMUYECKUX peakiui'”

3 Pa3nesn 3. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBONCTBA CBOlicTBa «CBOJiCTBa HEOPraHUYECKUX
HEOpraHu4ecKUuxX HEOpPraHu4ecKUux BeLecTB»

BellecTB BellecTB
3.1 | OK 01 Knaccugukanus, Knaccugpunuposars 1. KoHTposabHOE 3ajaHuE 110 TEME
IIK 1.1, |HOMEHKIIATypa u HEOPraHUYECKUE «HomenknaTtypa u Ha3BaHuUE
1.2 CTpOCHHE BEIIECTBA B COOTBETCTBUM |HEOPIaHUYECKUX BEILIECTB UCXOMS
HEOPraHUYECKUX C X CTPOEHUEM U3 UX XUMUYECKOH (pOopMyIIbl MiIH
BELIECTB COCTaBJIEHUE XUMUYECKON

dbopMyITBI UCXO/IS U3 HA3BAHUS
BEILECTBA 10 MEXIYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J10J11 (MacChl) XUMHYECKOTO
JJIeMEeHTa (COeAMHEHHUSI) B
MoJIeKyIe (CMecH).

3. [IpakTuueckue 3agaHust 1Mo
KJIacCU(pUKaIMU, HOMEHKIIATYpe U
XUMUYECKUM (popMyiam
HEOPTaHWYECKUX BEIIECTB
pa3IUYHBIX KJIACCOB.

4. IIpakTyeckue 3a1aHus Ha
OonpeAeIeHue XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOM
CBSI3U U TUIA KPUCTATIINYECKON
peueTku
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI

3.2

OK 01
OK 02
IIK 1.1,
1.2

DHU3HKO-XNUMUYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BCIICCTB

VcranaBanuBarth
3aBUCUMOCTH (PU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHUSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIa
KPUCTAJUTMYECKOM
peleTKu

1. KontponbsHoe 3a1aHue o TeMe
«OCcOOEHHOCTH XUMUYECKUX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHHUH, aM()OTEPHBIX
TUAPOKCUIOB U COJIEWM.

2. 3ajaHus Ha COCTaBJICHUE
ypaBHEHUN XUMUUYECKUX PEaKIui
C Y4acTHEM IMPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAILJIOB U
aM(pOTEePHBIX IJIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHHU ¥ aM()OTEPHBIX
TUIPOKCHI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOICTBA U CIIOCOOBI OTYYEHUSI.
3. [IpakTHKO-OPHEHTUPOBAHHBIE
TEOPETUYECKHE 3a/IaHus Ha
CBOICTBa U MOJTyuYeHHUE
HEOPraHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04
1K 1.1,
1.2

Unentudukamnms
HEOPTaHHYECKUX
BEIIECTB

Hccnenosarts
KAQU4CCTBCHHBIC peaKIII/II/I
HeOpFaHI/IqGCKI/IX BCIICCTB

1. IIpakTHKO-OpUEHTHPOBAHHBIC
3aJJaHHs IO COCTABJICHUIO
XUMUYECKHUX PEAKLUN C y4aCTHEM
HEOPraHMYECKUX BEIIECTB,
UCTIONIB3YEMBIX JUIS UX
UACHTU(DUKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxarms
HEOpraHMYECKUX BEIIECTB’

b

Paspnen 4. Ctpoenue u
CBONCTBA
OpPraHu4ecKux
BellecTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHUX
BelIeCTB

KonTpoabnas padora
«CTpoeHne u CBOMCTBA
OpPraHu4YecKnX BellecTB)
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI

4.1

OK 01
IIK 1.1,
1.2

Knaccudukanus,
CTPOCHUE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIICCTB

Knaccudunuposars
OpraHMYecKue BEllecTBa B
COOTBETCTBUH C UX
CTpPOEHUEM

1. 3amaHust Ha COCTaBICHUE
HA3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON WIH
MEXKTYHapOIHON
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (hOpMyII
OpPraHMYECKUX BEIIECTB
OTJICIbHBIX KJIACCOB.

3. 3ajaun Ha onpezeneHue
npocreniel GopmMyIbl
OpraHMYECKON MOJIEKYJIbl, UCXOs
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK 1.1,
1.2

CBolicTBa OpraHUYECKUX
COCIMHEHU I

VYcraHaBiuBaTh
3aBUCUMOCTh (PU3HUKO-
XUMHUYECKUX CBOMCTB
OpPraHUYEeCKUX BELIECTB OT
CTPOEHUS MOJIEKYII

1. 3ajaHus Ha cocTaBIEHUE
YpaBHEHUN XMMHUUYECKUX PEaKIIUU
C y4acTUEM OPraHUYECKUX
BEILECTB HA OCHOBAaHUU UX
COCTaBa U CTPOEHUA.

2. 3ajaHus Ha COCTABIICHUE
YpaBHEHUN XMMHUUYECKUX PEAKIIUH,
WJUTFOCTPUPYIOITUX XUMUYECKHE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX PEAKIUN 1
T€HETHYECKON CBSI3HU
OpPTraHWYECKUX BEILECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3aga4u Mo
YPaBHEHUSIM PEAKIIMI C ydacTHEM
OpPTraHUYECKHUX BEIIECTB.

4. JIaboparopnas paboTa
“IIpeBpalieHus OPraHUYECKUX
BEILIECTB IIPX HAarpeBaHuu"

4.3

OK 01
OK 02
OK 04
IIK 1.1,
1.2

Nnentudukanus
OpTaHWYECKUX BEIIECTB,
UX 3HAYCHUE U
MPUMEHEHHE B OBITOBOM
Y IPOU3BOACTBEHHOM
JIeATETbHOCTH YeJIOBEKa

Uccnenosarts
KAa4CCTBCHHBIC peaKI_[I/II/I
OpraHUYECKUX
COEIMHEHHH OT/IEIBHBIX
KJIaCCOB

1 .IIpakTHKO-OpHEHTHPOBAHHBIE
3a/IaHMS TI0 COCTABJICHUIO
XUMHYECKHUX PEAKIIHiA C yJaCTHEM
OpPTaHMYECKUX BEIIECTB, B T.4.
UCTIONB3YEMBIX JITIST UX
uAeHTU(UKAINH B OBITY U
MIPOMBIIIICHHOCTH.
2.JIaboparopnas paboTa:
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
“UnenTuduKanus opraHndecKux
COEIMHEHUN OTAEIbHBIX KJIACCOB”’
5 Pa3nean S. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JHYHbIX
TepMOAUHAMHYECKHEe |(PaKTOPOB HA
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XHMHYECKHX peakuui
5 |OKO01 CKopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMMHYECKOE |BJIUSHUE KOHLIEHTPAlMM  |TEOPETHUYECKUE 3aJaHUs Ha
IIK' 1.1 |paBHOBecue pearupyronux BeecTB U |aHan3 (GaKTOPOB, BIMUSIIONINX HA
TeMIIepaTypbl Ha CKOPOCTh [M3MEHEHUE CKOPOCTH XUMHUYECKOI
XUMHUYECKHUX peaKIuii peakuuu. [IpakTuko-
XapakTepu3oBaTh OpPUEHTHUPOBAHHbIE 3a/1aHUS HA
BIIMSTHUE U3MEHEHUS IpUMEHeHNe npuHuuna Jle-
KOHLEeHTpauuu Bemiects, |lllaTenbe 1ig HaxoXkACHUS
peaxkuuu cpeasl u HaIpaBJIEHUS CMEILEHUs
TEMIEpaTypbl HA PaBHOBECHS] XUMUYECKOMN peaKuu
CMeIlleHNEe XUMUYECKOTO |M aHaiu3 (aKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEILLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE
Pa3nes 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTHKAMU
6.1 | OK 01 IlonsTue o pactBopax  |Pasnuuars ncTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHHE
OK 02 pacTBOpbI pacTBOpOB.
IIK 1.1, 2. IIpakTHKO-OpHUEHTHPOBAHHBIE
1.2 pacueTHbIe 3a/1aHus Ha

JUCTIEPCHBIE CHCTEMBI,
HCIIOJIb3yeMbI€ B OBITOBOM H
MIPOU3BOICTBEHHOM JESITEILHOCTH
YelioBeKa
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THunnl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBats Gusuko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
IIK 1.1, HUCTHUHHBIX PacTBOPOB
1.2
Il | [IpodeccuonaIbHO-OPHEHTHPOBAHHOE COJIePKAHUE (COIePKAHUE TPUKIIATHOTO MOTYJIs1)
7 Paszgea 7. OuenuBaTh NocjiaeAcTBHS |3amuTa Keiica (¢ y4eToM
Xumus B ObITY U OBITOBOI U Oyayuueil mpogeccuoHaJIbHOM
NMPON3BOJACTBEHHOI NPON3BOJACTBEHHOM AesiTeJIbHOCTH)
JAesITeJIbHOCTH AesiTeJIbHOCTH YeJI0BeKa
Ye10BeKa ¢ MO3U LU

IKOJIOrHYeCKOn
0e30mMacHOCTH

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

XuMus B OBITY U
HPOU3BOACTBEHHON
JeATEIIbHOCTH YeJI0BEeKa

O11eHUBATh MTOCIICACTBHSA
OBITOBOM U
MPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YEI0BEKa C
MO3UITAHN DKOJIOTHUYECKOM
0e30macHOCTH

Keiic (c yuerom Oyaymieit
npodeccuoHaTbHON
JIESATEeTLHOCTH)

Bo3MoxHBIE TEMBI KEHCOB:

1. «Koppo3us meTaios.
Oco0eHHOCTH KOPPO3UOHHBIX
MIPOIIECCOB U CITOCOOBI 3alTUTHI OT
KOPPO3UM KOHCTPYKIIH,
COOPYKEHHI U TIOJJBUKHOTO
COCTaBa >KEJIE3HOU I0pOrm».

2. «YTIeBOOPOAHOE TOILIUBO:
€ro BHAbI M Ha3HAUCHUE.
OKOJIOTUYECKHE aCIIEKThI
WCITIOJIb30BaHUS YTIIEBOIOPOIHOTO
TOILTHBAY.

3. «XAMUYECKHE UCTOUHUKH
3JEKTPUYECKOTO TOKA U UX
UCIIONIb30BaHuUE B OBITY U Ha
TPaHCIIOPTE».

4. «[IpuMeHeHue MOIUMEPOB B
JKETIE3HOI0POKHOM OTPACIIH.
5. «Metainel B UCTOpUHA
YeI0BEUECKOH ITHBIITH3AIINMN.
Poap MeTannoB u cIiaBoB B
HAy4YHO - TEXHUYECKOM
MIPOTPECCe.

6. «HaHOTEXHOIOTHH U
HaHOMAaTepHAaJIbI B
KEJIE3HOAOPOKHOU OTPACTIU»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00yyeHus

THunnl OLEHOYHBIX
MeponpUusTHI
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