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PaccMoTpeHO W cCOITacoBaHO IHWKIOBOM KOMHCCHEH MaTeMaTHYeCKHX, OOIIMX
€CTECTBCHHO-HAYYHBIX TUCITUTUIMH U GU3NIECKON KYTbTYPHI
[Ipotokon Ne 2 ot «02» centsiops 2025 r.

Pabouas mporpamma 00111€00pa3oBaTeIbHON JUCIUIUIMHBL «XUMUs» pa3padoTaHa
st cnietrasibHocTy 23.02.01 Opranusanus nepeBo3oK U yIpaBiieHHe Ha TpaHcnopTe (1o
BUJaM) Ha ocHoBe DeAepalbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa
cpenHero o0mero o0pa3oBaHUsS C Y4YE€TOM TNPUMEpPHON paboueid MporpamMMbl
o011e00pazoBaTenbHON JUCIUTUTHBI «XumMus» TUTSE npodeccruoHaIbHbIX
oOpazoBarenbHbIX opranuzanuii yreepxaenHon GI'bOY IIIO UPTIO mporokon Ne 14
ot 30 Hos0ps 2022 rona

Opranuzanus pazpadotunk: [lonurexunueckuii koyuemxk JIFAY



1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

Ob.12 Xumust

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI
Pabouast mporpamma y4eOHOW AMCIMIUIMHBI (fajgee — pabodasi mporpamMma) SIBISICTCS
YacThI0 OCBOEHHUS MPOTrpaMM TOATOTOBKHM CIICHMAIKMCTOB CpPEIHEro 3BeHa (Janee
IITICC3) B cootBerctBUH ¢ PI'OC CIIO P® u IIOOII CIIO ans cnenuaibHOCTH
43.02.16 TypusM U TOCTEIPUUMCTBO (ykazamb npogheccuio, CReyuanbHoCmb, YKPYNHEHHYIO

epynny (epynnwt) npogheccuil
UIu Hanpasiexue (HanpasieHus) n0O2oMoeKuU)

Pabouass mporpamma yueOHOU mucuumiiuHbl OJ1b.12 Xumusi MoxeT ObITh
ucrojp3oBaHa 1o crennanpHocTsIM CIIO Ha ©6a3e cpemHero (MOJHOTO) OOIIETO
oOpa3oBaHus, B JIONMOJHUTEILHOM TNpodeccuoHaTLHOM O00pa3oBaHWM B paMKax
peanu3anuu nporpaMm NepenoroToBku kaapos B yupexaenusx CIIO.

1.2. llean u 3a1a4u y4eOHOM TMCUMILINHBI, TPeOOBAHNS K pe3ybTaTaM
OCBOCHUS YUEOHOM TUCHUTIIUHBI

Conepkanue mporpaMMbl 0O0II€00Pa30BATEIbHOM JUCHUIUIUHBL  « XUMUS)
HaIPaBJIEHO Ha JOCTUKEHUE CIICTYIOUIEH 1IeNIH:
dopMHUpOBaHUE y CTYACHTOB TMPEACTABICHUS O XMMHUYECKOW COCTaBJISIONICH
€CTEeCTBEHHO- HAYYHOW KapTUHBI MUPA KaK OCHOBBI IPUHSTUS PEIICHUIN B KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYaIIMSIX, OTBETCTBEHHOTO MOBEACHUS B MPUPOTHOM Cpeie.

3amaun 0CBOCHHUS 00111e00pa30BaTEIbHON JUCIIUIUIUHBI « XUMUS»:
chopMHUpPOBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX MPOIIECCOB
U SBJICHUA B OKpPYXawUEW cpelae, UEIOCTHOW HAyYHOW KapTHUHBI MUPa,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
Pa3BUTh YMEHUS COCTaBIATH ()OPMYJIbI HEOPTAaHUIECKUX U OPTAaHMYECKUX BEIICCTB,
YpaBHEHUS XHMHYECKUX pEaKIHid, OOBICHATH WX CMBICI, WHTEPIPETUPOBATH
PE3YNBTaThl XUMHUYECKUX SKCIIEPUMEHTOB,
chopMHpOBaThH HaBBIKH MIPOBEICHMSI MPOCTEUTITIX XUMUYICCKUX
AKCTIIEPUMEHTAJIbHBIX ~ MCCJICIOBAaHUN C  COOMIOJIGHUEM TMpaBuil  0e30MacHOro
oOpallieHusl ¢ BEIIECTBAMU U J1abOpaTOPHBIM 000PYI0BAHHUEM;
pa3BUTh YMEHHS HCIIOJNB30BaTh HWH(POPMAIMIO XHMHYECKOTO XapakTepa U3
Pa3TUYHBIX UCTOYHUKOB,;
chopMHpOBaTh yMEHUSI TPOTHO3UPOBATH TMOCJIEACTBUS CBOCH NEATEIHHOCTH H
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;
chopMHUpOBaTh TMOHWMAHHWE 3HAYUMOCTH JOCTMIKEHUM XWMHUYECKOW HAYKH W
TEXHOJIOTHM JIJIsl pa3BUTHUS COITMATIBHON 1 TIPOU3BOJICTBEHHOM cep.

Pe3ynbraThl 00y4YeHUsS OPHEHTHUPOBAHbI Ha TOJYYEHHUE KOMIICTCHIIUN IS
nocieayoIiei npoeccuoHaaIbHON NAEATEIPHOCTH KaK B paMKax JaHHOM MpeIMETHOM
00JIacTH, TaK U B CMEXHBIX C HeM oOmacTsax. OHM BKJIIOYAOT B ce0s pe3ysIbTaThbl
ocBoeHHUsI 001Ieo0opa3oBarebHON AUCHUIIIMHBL B cooTBeTcTBUM ¢ DI'OC CIIO u Ha
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ocaore ®I'OC COO:
YMEHHUE COCTaBIATh XUMHUYECKHE (QOPMYJIbl COCAUHEHUM B COOTBETCTBUM CO
CTCIICHBIO OKHMCJICHHUS XMMHYCCKHX DJIEMEHTOB, MCXOAsS M3 BaJICHTHOCTH U
AJIEKTPOOTPULIATETILHOCTH;
YMEHHME XapaKTepU30BaThb XHWMHYECKHUE OHJIEMEHThI B COOTBETCTBUH C HX
MOJIO)KEHUEM B TEPUOJIMYECKOM CHUCTEME XHUMHUYECKuUX diemeHtoB JI.I.
Menneneena;
YMEHUE COCTaBJIATh PEAKIIMU COCIWHEHUS, pPa3JoKCHUsS, OOMEHa, 3aMelcHHS,
OKHCIIUTENIbHO- BOCCTAHOBUTEIIbHBIC PEAKIIUU, COCTABIATh YPABHEHUSI XUMUUECKUX
pEeaKIMu HOHHOTO OOMEHa C y4acTHEM HEOPTraHUYECKUX BEIECTB;
yMEHHE KJIacCU(PUIIMPOBATh HEOPTAHMUYECKHE BEIIECTBA B COOTBETCTBHHM C HX
CTPOEHHEM, YyCTaHABJIMBATh  3aBUCHUMOCTH  (DM3UKO-XMMHUYECKHX  CBOWCTB
HEOPTaHUYECKUX BEIIECTB OT CTPOCHUSI aTOMOB U MOJICKYJ, a TaKxke THIa
KPUCTAJTMYECKON PEIIETKY;
YMEHHE UCCIIEI0BaTh KAUYECTBEHHbBIC PEAKIIUY HEOPTAHUYECKUX BEILIECTB;
yMEHHE KJIaCCU(UIIMPOBATh OPraHUUYECKHE BEIECTBA B COOTBETCTBUHU C UX CTPOCHUEM;
yYMEHHE YCTaHABIMBATh 3aBUCUMOCTD (PU3UKO-XUMHUYCCKHX CBOMCTB OPraHUUECKUX
BEIIECTB OT CTPOCHUS MOJIEKYT;
YMEHHME MCCIIE0BATh KAYECTBEHHBIC PEAKIMU OPTaHMYECKUX COCIUHEHUM
OTIEJBbHBIX KJIACCOB;
YMEHHE XapaKTE€PU30BaTh BIUSHUE KOHIICHTPAIIMU PEArupyroIIuX BEIIECTB U
TEeMIEPaTypbl HA CKOPOCTh XUMUYECKUX PEAKIU;
YMEHHE pa3inyaTh MCTUHHBIE PACTBOPBI, MCCIEAOBATh (PUIHKO-XUMUYECKHUE
CBOMCTBa HCTUHHBIX PACTBOPOB,;
YMEHHE OIICHUBATh MOCJEACTBUSA OBITOBOM M MPOU3BOJACTBEHHON NESITEIHLHOCTH
YeJIOBEKa C MO3MIIUH YKOJIOTHYECKOI 0€30ITaCHOCTH;

[lepeuncnennple pe3yabTaTbl OCBOEHHUS COOTHOCATCS C (HOPMHUPYEMBIMU
KOMITETEHITUSIMU:

OK 01. Beibupats cioco6sl pemieHus 3a1a4 mpodeccuoHaIbHON AesITeIbHOCTH
MPUMEHUTENHHO K PA3IMYHBIM KOHTEKCTaM.

OK 02. Hcnons3oBaTh COBPEMEHHBIE CpEACTBAa IIOWCKA, aHalv3a U
uHTepnpeTanuu WHbOpMaM W WHGOPMAIMOHHBIC TEXHOJOTHU [JIS BBIMOTHEHUS
3a/1a4 npodeccuoHaIbHON 1eATEeIbHOCTH.

OK 04. Db dexTruBHO B3aMMOACHCTBOBAThH U pad0OTaTh B KOJJIEKTUBE U KOMAH/IE.

OK 07. ConeiicTBOBaTh COXPAHEHUIO OKPYKAIOUIEH Cpelibl, pecypcocOepeKeHHMIO,
NPUMEHSTHh 3HAHUS 00 M3MEHEHWH KJMMarta, MPUHIUIBI OepeKIMBOTO MPOU3BOCTBA,
3¢ (HEeKTUBHO ACHCTBOBATH B UPE3BBIYAMHBIX CUTYAIIUAX



2. PE3YJIbTATBI OCBOEHUSI YUYEBHOM JJUCHUATLIAHBI

Kox m HamMeHoOBaHHeE
(hopmupyembix
KOMIIeTeHIIii

HJIaHpreMbIe pe3yabTaTbl 0CBOCHHUA THCHUIIMHBI

00mue

JAucuuniauHapHbie

OK 01. Beibupatp
CIIOCOOBI
pelIeHus 3a/1a9
npodeccuoHanbHOM
JEATEILHOCTH
MPUMEHUTEIHHO K
Pa3TUYIHBIM
KOHTEKCTaM

B yacTu TPYAOBOI'0O BOCIIMTAHUS:
- T'OTOBHOCTH K TpyAy, OCO3HaHHWEC LICHHOCTU MAaCTEPCTBA,

Tpyaoooue;

- TOTOBHOCTh K aKTUBHOH JIeSITEILHOCTH
TEXHOJIOTMYECKOM W COUMAJIbHOM  HANPABIEHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, IJIAHUPOBATH H

CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
- WHTEpEC K pa3Nu4yHbIM cdepaM mpodheccHoHaTbHOM
JIeSATEeITbHOCTH,

Osiagenue YHHBEPCAJIbHBIMH y4eOHBbIMU
NO03HABATEJIbHBIMM JIeHCTBHSIMU:

a) 0a3zoBble JIOTHYEeCKHUe AeiiCTBHUSL:

- CaMOCTOSITEJIEHO ¢dbopmynupoBaTh "
aKTyalIu3upoBaTb  IpoOieMy,  paccMaTpuBaTb €€
BCECTOPOHHE;

- YCTaHABIIMBAThH CYMIESCTBEHHBIN MPU3HAK WM OCHOBAHHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 0000IIeHus;

- OMpPEACIAThH NN JISATEIBHOCTH, 33]aBaTh MMapaMeTPhI
U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH  3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SIBJICHHSIX;

- BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTH, OIICHUBATH
COOTBETCTBUE pE3yJAbTAaTOB IENSIM, OIICHHBATh PUCKH
MMOCJICJICTBUI IEATCILHOCTH;

- pa3BUBaTh KpEaTUBHOE MBINUICHHE TPU pPEIICHUH
JKU3HEHHBIX TTPOOIeM

0) 0a30BbIE MCCIET0BATEIbCKIE NeHCTBUS:

BJaJeTh  HaBBIKAMH  y4eOHO-HCCIEIOBATENLCKOM U
MPOCKTHOH  JCSATEILHOCTH, HABBIKAMHU  Pa3pelIcHUs

IMPOTHUBOPCUNA B

- - BJIAJICTb CUCTEMOW XWUMHYECKHUX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOLINE TMOHATUA (XUMUYECKUIN
DIIEMEHT, aTOM, 3JIEKTPOHHAas 00oJioYKa aToma, s-, p-, d-
ANIEKTPOHHBIE OpOWUTaIM aTOMOB, HOH, MOJEKYyIa,
BaJICHTHOCT, 3JIEKTPOOTPULIATEIBHOCTD, CTENEHb
OKHUCJICHHS, XUMUYECKasi CBsI3b, MOJIb, MOJISIpHAsl Macca,
MOJISIPHBIA 00BbEM, YIIIepOJHBIN CKeJeT, (PyHKIMOHAIbHAS
rpymnmna, paaukai, H30Mepusi, U30MEpPbl, TOMOJIOTUYECKUI
psa,  TOMOJOTH,  yIJ€BOJOPOAbI,  KHUCIOpPOJI- U
a30TcojiepkKalliue COSAUHEHHsI, OMOJIOrMUECKU aKTUBHBIC
BemiecTBa (YrJIeBOJIbL, JKUPBI, OCIKH), MOHOMED, MTOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJSPHBIE COCIUHEHUS,
KpUCTAJIJIMYECKAsl pelIeTKa, TUIIbl XUMUYECKUX

peakuuil (OKUCIUTENbHO- BOCCTAHOBHUTEIbHBIE, HK30-U
SHJOTEPMUUYECKHE, PEAKIMd MOHHOTO OOMEHa), pacTBOD,
ANIEKTPOJINTBI,  HEMIEKTPOJUTBL,  DIJIEKTPOJIUTHYECKAS
JUCCOLMAIUs, OKHUCIINUTEIb, BOCCTAaHOBHUTENb, CKOPOCTh
XMMHUYECKON peakluy, XUMHUUECKOE PaBHOBECHE), TEOPUU
Y 3aKOHBI (TEOPHUSI XUMUYECKOTO CTPOEHUS! OPTaHUYECKUX
BemectB A.M. BytiepoBa, TeopHst 31€KTpOTUTHYECKON
nuccoumranuu, nepuoanyeckui 3akon [[.M. Menneneesa,

3aKOH COXPaHEHHUS Macchl), 3aKOHOMEPHOCTH,
CI/IMBOHI/I‘ICCKI/Iﬁ SA3BIK XUMHH, (baKTOJ'IOl"I/I‘-IeCKI/Ie
CBEJICHHsI O CBOWCTBaX, COCTaBe, TOIYyYECHUU W
0e30macHOM HCIIOJIb30BaHUNA BaKHEHIITNX

HEOPraHMYECKUX W OPraHUYECKHX BEIIeCTB B OBITY U
MPAKTUYECKOU JESITeTbHOCTH YEJIOBEKa;
- yYMETh  BBIBIATH  XapaKTepHBIE
B3aMMOCBSI3b M3YYEHHBIX TIOHSITH,

NIpHU3HAKA u
IPUMCHATH




Koa n nHaumeHoBaHue

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

(¢hopmMupyemMbIX

KOMIIeTeHI M 0omme JducuuniauHapHbie
HpO6J'ICM; COOTBETCTBYIOIIHE IIOHATUA IIPU OIMHMCAHHUHU CTPOCHUA U
- BBISIBJIIATH HpI/ILII/IHHO'CHeI[CTBCHHBIe CBA3HU nu CBOﬁCTB HeOpFaHI/ILIeCKI/IX nu OpFaHI/I‘-ICCKI/IX BCHICCTB U UX

aKTyaJIM3MpOBaTh 3aJady, BBIABUIAaTh THUIIOTE3y €€
pellleHus], HaxXOIUTh apPryMEHTHl JUIS JIOKa3aTelbCTBa
CBOMX YTBEPXKJICHHM, 33JaBaTh IapaMETPbl U KPHUTECPUH
peleHus;

- aHAJIM3MPOBATh IOJYYCHHBIC B XOJE PEIICHUS 3aJ1a4yM
pe3yNIbTaThl, KPUTHYECKU OICHUBATh UX JIOCTOBEPHOCTH,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBHSIX;

- YMETh TIEPEHOCUTh 3HAaHWUS B TIO3HABATEIHHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEICATSILHOCTH;

- yYMETh MHTETPUPOBATH 3HAHWS M3 PAa3HBIX IMPEAMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJIEH, NpPEUIaraTh OPUTHHAILHBIC
MOJIXOJIbI U PELICHUS;

- CcHOCOOHOCTh MX HCIIOJL30BaHUS B IO3HABATEILHON U
COLIMATILHOM TIPAaKTHKE

MPEBPAIICHUI; BBIABIATH B3aUMOCBS3b  XMMHYECKUX
3HAHUH C TOHSATUSMU U TMPEJICTABICHUAMH JIPYTUX
€CTECTBEHHOHAYYHBIX TIPEMETOB;

- YMETb HCIOJb30BaTh HAWMEHOBAHHUS XHUMHUUYECKHX
COCIMHCHUN MEXIYHApPOJHOTO COI03a TEOPETHYECKOW H
NPUKIATHON  XMMUM W TPUBHAIbHBIE  Ha3BaHUA
BOKHCUIINX BEHICCTB (ATUJICH, alleTHJICH, TJHUIEPHH,
denon, dopmampaeTUa, YKCYCHas KHCIOTa, TJIUIHH,
yrapHblii ra3, yrieKUCIblil ra3, aMMHaK, TalieHasi H3BecTh,
HeramieHasi W3BeCTb, TMHUThEBAas coJa U  JIPYTHX),
COCTaBIATh (POPMYJIBI HEOPraHMYECKHX U OPTaHUYECKUX
BEIICCTB, YPABHCHUSI XUMUYCCKHUX PEAKIHI, OOBSICHATH UX
CMBICJI,  TIOATBEPXJaTh  XapaKTEPHbIE  XUMHUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMHU
Y 3aMKCSIMU YPABHEHUI XUMHUECKUX PEaKIIHii;

- YMETh yCTaHABJIMBATh MPUHAJICKHOCTh H3YyYEHHBIX
HEOPraHWYeCKHMX M  OpPraHMYEeCKMX  BEIIECTB K
ONpEeNeNIeHHBIM KJlaccaM ©  TpyIMmaM COEIMHEHHH,
XapaKTEepU30BaTh HX COCTAaB U BAKHEWILIME CBOMCTBA;
OTpEeNeNsATh BUIBl XHUMHYECKUX CBsi3el (KOBaJICHTHas,
HOHHa, MeTaJuTndecKas, BOJIOPOJIHAS), THITBI
KPUCTAITMYECKHUX PEIIETOK BEIECTB;

- KJIACCHU(PUIIMPOBATH XUMUYECKUE PEAKIINU;
chopmMupoBaTh MPEACTABJICHHUS: 0 XHUMUYECKOU
COCTaBJISIIOLEH €CTECTBEHHOHAYYHON KapTHUHBI MUDA,
poii XMMHM B TIO3HAHUM SIBJICHUH TIPUPOIBI, B
(GOpPMUPOBAHUM MBINUICHUS W KYJIbTYpbl JTUYHOCTH, €€
(YHKIIMOHATBLHOM  TPAaMOTHOCTH, HEOOXOIUMOW  JIJIst
pelIeHusl  MPAaKTUYECKUX  3a7ad M DKOJOTHYECKH
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U
MIPUPOAHON Cpelie;




Koa m HaumeHoBaHue
(¢hopmMupyemMbIX
KOMIIeTEeHIH I

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

00mme

HHCIII/IHJII/IHapHLIe

- YMETb MPOBOJIUTH PACUYETHI IO XUMHUYECKUM (popmysam u
YpaBHEHUSAM XUMUYECKHX PEaKUUd C HUCHOJIb30BAHUEM
¢bu3nyeckux BEIWYMH, XapaKTEPU3YIOIIUX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMalIbHbIC
YCIIOBUSI) Ta30B, KOJIMYECTBA BEIECTBA; HCIOIb30BATh
CHUCTEMHBbIE XUMUYECKUE 3HAHUS I MPUHITHUS PEIICHUN
B KOHKPETHBIX >KM3HEHHBIX CHUTyalUsiX, CBS3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHUEM

OK 02. Ucnonb3oBath
COBpPEMEHHBIE
CpeZCTBa MOKCKa,
aHanmu3a u
MHTEpHpeTanun
uHpOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32144
npodeccHoHaIbHOM
JeATeNbHOCTU

B 06;1acTH HEHHOCTH HAYYHOI'0 IO3HAHMA:

- c(hopMUPOBAHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH M OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOTO Ha
JIMajore KylbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MTOJIMKYJIBTYPHOM MUDE;

- COBEpILICHCTBOBAHHUE SI3bIKOBOM M YHWTATEJIbCKOU
KYJbTYpbI KaK CpEJICTBA B3aUMOJCUCTBUSL MEXY JIFOJIbMHU
Y TTIO3HAHUS MUPA;

- OCO3HAaHWE  IEHHOCTM  HAy4YyHOW  JEATEIIBHOCTH,
TOTOBHOCTb OCYIIIECTBIISATh MIPOEKTHYIO u
UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHIUBUIYAIbHO U B
rpymre;

Osianenue YHHBEPCAJIbHBIMH y4eOHBIMU

NMO3HABATEJbHBIMU AeHICTBUAMM:

B) pabora ¢ nundopmanueii:

BJIAACTb HAaBbIKaMHU ITOJTYHYCHHA I/IH(bOpMaHI/II/I U3 UCTOYHHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYHIECTBIIATH IIOHCK,
aHaJN3, CUCTEMAaTH3alMI0O 1 HMHTEPIpETalio HUH(pOpMaIU
Pa3IUYHBIX BUIOB U (POPM MpEACTaBICHNUS;

- co37aBaTh TEKCTHl B PA3IUYHBIX (opmarax ¢ y4eToM

Ha3HayeHWs: MWHPOpMAMU U  IEJIEeBOM  ayIUTOpHH,
BbIOMpas ONTUMaIbHYIO (OpMy TMpeaCTaBIeHHUS U
BU3YaIM3aliy;

- OLIEHUBAaTh JIOCTOBEPHOCTB, JETUTUMHOCTD

- yMeTh T[UIAHUPOBAaTh M  BBHINOJHATH XUMHUYECKHIA
AKCIIEPUMEHT (MIPEBPAIICHUS] OPTraHUYECKUX BEIIECTB MPH
HarpeBaHWM, TONy4YeHUE OTUJICHA M H3yYEHUE €ro
CBOMCTB, KQU€CTBEHHBIC PEAKIIMU Ha aJIbJICTUIbI, KpaxMall,
VKCYCHYIO  KHUCIIOTY;  JIeHaTypamus  OelKOB  IpHU
HarpeBaHWM, I[BETHBIE PEAKIUU OEJIKOB; MPOBOJUTH
peaKiuu HOHHOTO OOMEHa, OIpelneisaTh CpPely BOJIHBIX
pacTBOpPOB, KA4eCTBCHHBIE pEaKIuu Ha  cyiabdar-,
KapOoOHaT- W XJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHWS;
pemarh  JKCIEpUMEHTaJbHbIE  3aJadyd 10  TeMam
"Meramubsl" u  "Hemeramnwl") B COOTBETCTBUH  C
MpaBUJIaMH TEXHUKHA OE€30MaCHOCTH TPH OOpaIIeHHH C
BellecTBAMH W JTA0OpaTOpHBIM  00OPYIOBaHHEM;
MIPENICTABIIATh PE3YNIbTaThl XUMUYECKOTO JKCIIEPUMEHTa B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOIIUX PEAKIIMHA U
(GhopMyTUpPOBaTh BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB;
- yMETh aHaJIM3UPOBaTh XHUMHUYECKYI0 HWH(MOpMAIIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEJICTB MAacCOBOM
uH(popmanuu, cetb UHTEepHET U ApyTrue);
BJIQJIETh OCHOBHBIMU METOJaMH HAyYHOTO MO3HAHUS BEILECTB
U XUMUYECKUX  SBJICHUN  (HAONIOACHHWE, W3MEpEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE),
- YMETh MPOBOJUTH PACUETHI IO XUMHUYECKUM (hopMyrnaM u
YpaBHEHUSAM XHUMHUYECKHX PEAKIUA C HCIOJIb30BaHUEM
(bU3NYECKUX BEIWYHH, XapaKTePU3YIOIINUX BEIIECTBA




Koa m HaumeHoBaHue
(¢hopmMupyemMbIX
KOMIIeTEeHIH I

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

00mme

HHCIII/IHJII/IHapHLIe

UHPOpPMAIIUK, €€ COOTBETCTBHE IPABOBBIM U MOpPAIILHO-
THYECKUM HOPMaM;
- HCIIONIb30BaTh  CpeAcTBa  HMHGOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX TEXHOJIOTHIA B pelieHun
KOTHUTUBHBIX, KOMMYHHUKaTHBHBIX u
OpraHU3allMOHHBIX 3a7ad C COOJIOACHHEM TpeOOBaHUN
OPrOHOMHKH, TEXHUKH  O€30IIaCHOCTH,  THTHCHBI,
pecypcocOepekeHusi, MPaBOBBIX U ITUICCKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

C  KOJMYECTBEHHOM  CTOpPOHBL:  Macchl, oObema
(HOpMaJIbHBIE YCIIOBHS) Tra30B, KOJIMYECTBA BEIECTBA;
UCMOJb30BaTh CHCTEMHbIE XUMHUYECKHE 3HAHUA IS
INPUHATUSA  PELIEHHH B KOHKPETHBIX  JKM3HEHHBIX
CUTYallMsIX, CBSA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM

OK 04. DddexTuBHO
B3aMMO/IEVICTBOBATH U
paboTaTh B
KOJIJIEKTUBE U
KOMaHie.

BJIQJICTh  HaBBIKAMH  PACIO3HABAHWSI W 3aIIUTHI
uHpopmanuu, UH(pOpMaAITMOHHOM 0€30IacHOCTH

JIMYHOCTH;

- TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSTCIBHOCTH H - yMeThb IUIAHUPOBaTh W  BBINOJHATh XUMHUYCCKHIA
CaMOOTIPEICIICHUIO; OKCIIEPUMEHT (TIPEeBpAIICHHUS OPTaHUYECKUX BEIICCTB IMPH

- OBJAJCHHE HaBbIKAMH Y4eOHO- UCCIIE0BATEIbCKOMH,
MPOEKTHOM U COLIMATIbHOMN JEATENbHOCTH;

OBiageHne yHHMBEPCAJIbHBIMM KOMMYHHUKATHBHBIMH
NefiCTBUAMU:

0) coBMecTHas1 e TeJIbHOCTD.

- TIOHUMAaTh U MCTOJB30BAaTh MPEUMYIIECTBA KOMaHIHOM
Y MHAUBHUIYaJbHON pabOTHI;

MPUHUMATh eI COBMECTHOM

OpTraHHu30BbIBATH W KOOPAHWHUPOBATH I[eI\/'ICTBI/ISI 110

ACATCIIbHOCTH,

€C

JOCTHKEHHMIO: COCTaBJATh IUIAaH JIEWCTBUHM, pacHpenciarh
pOJIM C y4EeTOM MHEHHI y4aCTHHUKOB OOCYXJaTh pe3yJbTaTbl

COBMECTHOM paloThI;

- KOOpJWHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSX
peajbHOro,  BHUPTYaIbHOIO M KOMOMHHMPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYILLECTBJISITh TO3UTUBHOE CTPATErMUECKOE MTOBEACHHE
B Ppa3IMYHBIX CHUTYaIUsX, TMPOSBISATH TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIMATUBHBIM

Ogaanenne YHHBeEpPCATbHBIMH PeryJIsiTHBHBIMH

HAarpeBaHUM, TONy4YeHHE OTUJICHAa U H3Yy4YCHHE €ero
CBOMCTB, KQU€CTBEHHBIC PEAKIIMHU HA aJIbJICTUIbI, KpaxMmal,
YKCYCHYIO KHCIIOTY;

- JeHarypaiusi O€JKOB TIpH HarpeBaHWM, IIBETHBIC
peakiuu OeNKOB; MPOBOAUTH PEaKIUM WOHHOTO OOMEHa,
OTpEeNEeNsATh Cpeay BOJHBIX PAcCTBOPOB, Ka4eCTBEHHBIE
peakiuu Ha cynbdar-, KapOOHAT- U XJIOPHA-aHHUOHBI, Ha
KaTHOH aMMOHHSI; PeIIaTh SKCIIEPUMEHTAIbHBIC 33/1a4H 110
temam "Mertambl" u "HemeTamnsl") B COOTBETCTBUU C
MpaBUJiaMUd TEXHUKHU OE€30MaCHOCTH TPH OOpaIIeHHH C
BellecTBAMH W JTA0OpaTOpHBIM  00OPYIOBaHHEM;
MIPENICTABIIATh PE3YJIbTAThl XUMHUYECKOTO SKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHHUI COOTBETCTBYIOIIUX  PEAKIIHA
1 GOpMyIUPOBATH BEIBOBI HA OCHOBE dTHX PE3YJIHTATOB




Koa n nHaumeHoBaHue

HnaﬂnpyeMue pe3yJabTaThbl OCBOCHUA TUCIHUIIJIHHBI

(¢hopmMupyemMbIX
KOMIIeTeHIUii 061ue JucouniauHapHbie
JelCTBUSIMU:
) IPHHATHE ce0s M APYIrUX JIIO/Ieli:
- NOPUHUMATh MOTHBBI M apryMEHTHI JPYTUX JIOACH Mpu
aHaJIN3€e Pe3yJIbTATOB JACSATEIbHOCTH;
- IIpU3HABaThb CBOE IPaBO M MpPaBO APYrUX JIOJCH Ha
OIINOKH;
pa3BUBATh CIIOCOOHOCTh MOHMMATH MHUP C TIO3HIIMH JPYroro
YEJIOBEKA;
B o0/1acTH 3K0J10rMY€CKOro BOCIIUTAHMS: - chopMHpOBaTh  MPEACTABICHUSA: O  XHUMHYCCKOU
OK 07. - chopMHUPOBAHHOCTH AKOJIOTMYECKOU KYJIBTYpBI, COCTaBJISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MHPA,
ConeiicTBOBaTh MMOHUMAHUE  BIMSHUS  COIMAIBHO-  AKOHOMHYECKHX poJIi XMMHHM B TIO3HAHUM SIBJICHUH TIPUPOIBI, B
COXPAHEHUIO MPOIIECCOB HA COCTOSSHUE TPUPOJHOW W COIMAIBbHON (hOpPMHUPOBAHUM MBIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€
OKpY’Karolen cpenpl, OCO3HAHUE 100aIBbHOTO Xapakrepa (YHKIIMOHATBHOW  TPaMOTHOCTH, HEOOXOAMMON  Juis
cpenbl, 9KOJIOTHYECKHX MPOOJIeM; pelIeHUs]  MPAKTUYECKUX  3a7a4 W IKOJIOTHYECKHU
pecypcocOepexeHn - IJIAHUPOBAaHUE M  OCYIIECTBICHHE  JEHUCTBUM B 000CHOBAaHHOTO OTHOIIEGHHS K CBOEMY 3/J0pPOBBIO U
10, IPUMEHSATD OKpY)KallIllel cpeae Ha OCHOBE 3HAHUSA  Iesel MIPUPOTHON Ccperie;
3HaHUS 00 YCTOMUYMBOTO PAa3BUTHS YEIIOBEUECTBA; yMETh co0JIr0/1aTh npaBuia 9KOJIOTHYECKH
W3MEHEHUH KJINMaTa, AKTUBHOE HENpUATUE JCHUCTBUW, TMPUHOCALIIUX BpeL [[EJIECO00PAa3HOTO TOBENEHUsT B OBITY H  TPYIOBOM
MIPUHIUIIBI OKPY>KaIoIIIeH cpesie; JIEATETbHOCTH B IIEJISIX COXPAHEHHUsI CBOETO 370POBbS U
OEepEKITUBOTO - yMeHHue MIPOTHO3UPOBATH HeOIaronpusITHbIE OKPY’KaIOIIEH MPUPOAHOU CPEJbl, YUYUTHIBATH OMACHOCTH
IIPOU3BOJICTBA, 9KOJIOTHYECKUE TTOCJICICTBHS MpEANPUHIMAEMBIX BO3JICUCTBUS HA JKUBBIE OPraHU3MBI OIPEACIICHHBIX
s pexTUBHO JIEUCTBUM, PEIOTBPALLATH UX; BEIIECTB, MOHWUMAas CMBICT [OKa3aTens MpeaesibHON
JIeCTBOBATH B pacHIMpeHHe ONbITa AESITEIbHOCTU SKOJIOTUYECKON JIOIyCTUMOM KOHLIEHTpaluu
YpE3BBIYANHBIX HaIpPaBJIEHHOCTH;
CUTYyaLUSIX OBJIAJICHUE  HaBBIKAMHU  Y4eOHO-  HCCIIEOBATEIHCKOM,

MIPOEKTHOM M COLIMAIbHOMN JESITEIbHOCTH;




3. CTPYKTYPA U COAEP KAHHUE YUEBHOM JUCHHUILINHBI
3.1. TeMatuueckuii 1mjiaH y4eOHOW TUCITUTLTMHBI

0/1b.12 Xumusi

Bua yueO6Hoi1 padoThI

KoJsinuecTBo 4acoB

1 2
MaxkcuMaibHasi yyeOHas HArpy3Ka (Bcero) 72
Oo0si3aTesibHAs ayIMTOPHAA yueOHasi Harpy3ka (Bcero)
6 m. u.:
TEOPETUYECKOE 00yUCHHE 27
NPAKTUYECKUE 3aHATHUS 41
CamocTosTenbHast paboTa 00y4yaromerocs
IIpoMexxyTouHas aTTeCcTalus: 4
G depeHIrpoBaHHBIN 3a4€eT, (IK3aMEH)
UTOro 72
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3.2. Conep:xxanue o0yueHus no yueonoii mucuumianne O1b.12 Xumus

HaumenoBanue Copep:xaHue yue0HOro MaTepuaja (0CHOBHOE H PodecCHOHATIbHO-OPHEHTHPOBAHHOE), Oo0bem DopMupyemMble
pa3/esIoB U TeM JIaGopaTopHbIe M NPAKTHYECKHE 3aHATHS, IPHKJIAHO MOTYJIb 4acoB KOMIIEeTEeHIUT
Pa3gen 1. OcHOBBI cTpPOeHHUS BellecTBa 6
Tema 1.1. OcHOBHOE coJepxanue 6
CTpoeHue aTOMOB XUMUUECKUX | CoBpeMeHHas MOJIC/Th CTPOCHHUS aTOMa. BH/IbI XUMUUECKO# CBA3H 2
7IEMEHTOB M MPUPO.IA OK 01
. IIpakTuyeckas padora
XUMHYECKON CBS3H N 4
PerieHue 3aaHuii Ha COCTaBICHUS XUMHIECKUX GOopMyIT
Tema 1.2. OcHOBHOE coJepiranue
Iepronnuecknii 3aK0H U MpakTHueckas padora 2 OK 01
tabmuma 1.1.
ua Ji [Tepuonuueckas cuctema Xxumuueckux anemeHToB .M. Menneneesa. OK 02
Men B .
CHieTeeRa «MeTtaymmnyeckue / HeMETaIIMIECKHe CBOMCTBA, SJICKTPOOTPULIATEIEHOCTE XUMHYECKHX JJIEMEHTOB)
Paznes 2. XuMH4ecKue peaknuu 10
(OcHOBHOE cofiepKaHue 6
Tema 2.1. Knaccudukanys v THIIBI XUMUYECKUX PEAKIUH C yJacTHEM HEOPTraHWIECKHX BEIIECTB. OK 01
Tuner XUMHYECKHX PEAKLMH  [pakTuueckas padora 4
(OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHH U PACUYETHI [0 YPAaBHEHUAM XUMHUECKUX PEAKIIHH.
(OcHOBHOE cofIepKaHHE 4 OK 01
Tema 2.2. DneKTPOTUTHIECKA  [Teopust HIEKTPOIUTHIECKOI AHCCOLMALIH, COCTABIIEHHE HOHHBIX PEaKLIil OK 04
JIICCOLMALINS M MOHHBI OOMEH —
UlabopaTopHasi pabora THIlbl XUMHUYECKUX peakLuil 2
Pa3znes 3. CTpoeHue U cBOIiCTBA HEOPraHNYECKHUX BElIeCTB 18
(OcHOBHOe cofiepakaHue 4
Tema 3.1. [TpeameT Heopranmueckoit xumun. Knaccudukanys HeopraHIIecKuX BELIeCTB 2
Knaccudukanus, HOMEHKIATypa U OK 01
CTpoeHHe HeopraHuueckux ~— [LIPAKTHUECKas paboTa OK 02
BEIIIECTB PerieHre MpakTHYECKUX 33/laHMN 110 KJIacCH(HMKALUKM, HOMEHKJIATYpe M XUMUYECKHUM (opMmyram 2
HEOPTraHMYECKIX BEIIECTB
(OcHOBHOe cofiepKaHue
Tema 3.2. Metaibr. O6mmue pusHyeckrue 1 XMMUYECKHE CBOMCTBA METAJLIOB 2
®usnko- Hemerauiel. O0mire Gpusndeckne U XMMHYECKHE CBOWCTBA HEMETAJUIOB. XMMUYECKHE CBOIICTBA OCHOBHBIX KJIACCOB 2 OK 01
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB. OK 02
HCOPTraHMYCCKUX BCILICCTB HpaKTI}[quKaﬂ paGOTa 4

CocraBiieHHe YpaBHEHNH XUMHUYECKUX PEAKITHIA

14




XuMu4eckoe paBHOBECUE

Pemenue 3ananuii Ha npumeHenue npuHnuna Jle-Illarense

HaunmeHoBaHue ConepxaHue y4eOHOro MaTepuasa (0CHOBHOe H NPogeccHOHATbHO-0PHEHTHPOBAHHOE), Oo6bem ®opMupyeMble
a3J1esIoB M TeM J1a00opaTopHbIe M NPAKTHYECKHe 3aHATHS, IPUKJIAJHOI MOLYJIb 4acoB KOMIIeTeHI[HI
9
Tema 3.3. (OcHOBHOE cofiepKaHue 6
VnenTndukanus HEOPraHNIECKHX
A uxan p UIaGopaTopHas padoTa 4 OK 01
BCIIICCTB OK 02
M nenTr(uKanms HEOPraHMIECKUX BEIIECTB OK 04
CBOIiCTBa HEOPTAaHUYECKUX BEIECTB 2
Pa3nen 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHX BelIEeCTB 24
(OcHOBHOE cofiepKaHue 6
Tema 4.1 [TpeameT opranndeckoid XuMuu. OCHOBHBIE MOJI0KEHHSI TEOPHH XMMUYECKOTO CTPOSHHS OPraHWYECKUX COSTMHEHUN 2 OK 01
Knaccudukamms, ctpoeHne u
A.M. Bytneposa
HOMEHKJIATypa OPraHU4eCcKUX
BEIIECTB IMpakTuyeckas padora 4 OK 01
CocraBJieHHE TIOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYJT OpraHn4ecKuX BEIIECTB
OcHOBHOe cojJep:KaHue 14
TeopeTnueckoe odyuenue
AnkaHbl. AJKUHBI U aJIKaJJUECHBI U apOMaTHYECKUE YTIEBOIOPOIbI
Kucnopoznconepxammue coeTuHEHNAsT A30TCOEprKaIie COeTNHEHHSL. BHICOKOMOIEKYISIPHBIE COSANHEHHS 2
Tema 4.2. OK 01
. IIpakTHyeckas padora
CaoiicTBa P P . . 4 OK 02
OPraHHYECKHUX COC}:[I/IHeHI/Iﬁ CocTaBlieHHE YPaBHCHUN XUMHUYCCKUX PCAKIIUU C YIaCTUEM OPTaHUYCCKUX BEIICCTB OK 04
I[IpakTnueckas padora 4
CBOICTBa OPraHUYECKUX COEANHEHHUIM
UlaGopaTopHas paGoTa 2
[IpeBpareHust opraHnyecKuX BEIEeCTB NIPY HarpEeBaHUU
Tema 4.3. OcHOBHOe coJep:KaHue 4
Wnentuduranus TeopeTnueckoe 0dyuennebrnoopraHnieckue COeAMHEHNS: OEIKH, KUPHI, YIIIEBOABI Pob opraHndyeckoil XMMHUM B
OpraHNYEeCKUX BEIECTB, X [PCIICHU N HpO6HCM 3HepreTI/IquK0ﬁ 6630HaCHOCTI/I, B pa3BUTHHA 2 OK 01
3HaYCHHE ¥ IPUMEHEHHE B MeIMIIMHBI, CO3[IaHUH HOBBIX MaTepualioB, HOBBIX HCTOYHHKOB SHEPIHU OK 02
OBITOBOII 1 POM3BOJCTBEHHON  |JagopaTopHast paGora 2 OK 04
ACATEIILHOCTH TEI0BCKA M neHTHdUKAINS OPTAaHUYECKUX COSAMHEHNN OTIACILHBIX KJIaCCOB
IIpomeskyTouHast arTecTanus (1uddepeHIIPOBAHHDIN 324€T)
. 4
Paznes 5. KuHernueckune u TepMOAHHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEeKAHMUSI XUMHYECKUX PeaKnuii
Tema 5.1 OCHOBHOE coepiKanne 4 OK 01
Cxopocts XHUMHHCCKHX CKOPOCTh PeaKnny, ee 3aBUCUMOCTh OT pa3in4HbIX ¢akTopoB. [Ipuanun Jle [atense 2 0K 02,
peaximii.
IIpakTnuyeckas padora 2

12




HaumenoBanmue

Conep:xaHue yueGHOro MaTepuaja (0CHOBHOE H PO ecCHOHATbHO-OPHMEHTHPOBAHHOE), 0O6Bem Dopmupyembie
pa3iesioB M TeM Ja0opaTopHbIe H MPAKTHYECKHE 3aHATHS, MPUKJIATHOH MOIYJIb 4acoB KOMIETeHIHH
Pa3gen 6. PacTBopsl 6
(OcHOBHOE cofiepKaHue 2
Tewa 6.1 PacTBOpeHME Kak (PU3UKO-XUMHUECKH mporecc. PactBopsl. CriocoObl MPUTOTOBIIEHHS paCTBOPOB. PacTBOpUMOCTH OK 01, OK 02
ToHsTHE O pacTBOpax ‘ ' ’ ’ 2 OK 07,
MaccoBast 107151 paCTBOPEHHOTO BEIECTBA.
(OcHOBHOE cofiepKaHue 2
Tema 6.2. lccaenoBanne CBONWCTB JlaGopatopman padora OK 01, OK 02
pacTBOpoB 4 OK 04,
[IpuroToBicHre PacTBOPOB, PEIIEHHE 3aJa4 Ha MPHTOTOBJEHHE PACTBOPOB
IMpome:kyTOYHAS ATTECTAIUSA N0 JUCHUILTMHE (324€eT) 2
Bcero: 72
M3 HUX MPAKTHYECKUX 3aHATHIA 41
JIeKIUi 27
camMocTosiTeJibHAsi padoTa -
3a4eT 4
IK3aMCH| -

13




4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanuss nporpamMmbl  JTUCHUIUIMHBL — TpeOyeT Hanuuus  KaOMHeETa
EctecTtBO3HaHuA

O6opynoBanue yueOHOro KabUHeTa:

- [I0CaJJOYHBIE MECTA M0 KOJIUYECTBY 00YyUarOIINXCS;

- pabodee MecTo MpenoaBaTeis;

- BBITSDKHOM 1IKad;

- HA0Op XMMHUYECKOM MOCY/bl U MPUHAIICKHOCTEN i1 1a00PaTOPHBIX U
MPaKTUYECKUX paldoT;

- HAaOOPBI PEAKTHBOB OPTaHUYECKUX U HEOPTAHUYECKUX BEIIECTB;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUN «XUMUSI»;

TexHuueckue cpeacTBa 00yUeHUS:

- KOMIIBIOTED C JIMLIEH3UOHHBIM [TPOTPAMMHBIM 00ECIIEUEHUEM;

- MYJIBTUMEAUATIPOCKTOP

- 9KpaH

Ilpusooumcs nepeuenv cpedcms 00yueHUs, BKAIOUASL MPEHadNcepbl, MOOelU, MAaKembl,

obopydosanue, mexnHuueckue cpeocmeda, 6 m. 4. ayOUOBU3YATbHble, KOMHbIOMEPHble U
MeneKOMMYHUKAYUOHHbLE U M. N. (KOIUYECE0 He YKA3bl8aencs)

TpeboBanus kK KBaTM(PUKAUKA TEAATOTHUYECCKUX KaJIpOB, OCYIIECTBISIOMINX
peanuzaruio [IIICC3 no cnenuanbHOCTH, MOKHBI 00ECIEUUBATLCS MEIaroru4eCKuMU
KaJpamMl, HUMEIIMMU  cpeaHee  npodecCUOHabHOE,  BhICIIee  0Opa3oBaHUE,
COOTBETCTBYIOIIEE TPOQMIO  MpernojgaBaeMor  yuyeOHOHW  AUCHUIUIMHBL  OTBIT
JEATEIIbHOCTH B OPTaHU3AIMUAX COOTBETCTBYIOIICH MPO(ECCHOHAIBHON Cephl SBISCTCS
00s13aTeNIbHBIM JJISI  TIpenoJaBaTeliel, OTBEYAIONMIMX 34 OCBOCHHE OOYyYaroIuMCs
poheCCHOHAIBHOTO Y4eOHOTO IHUKJIA.

[IpenogaBarenu moay4yaroT JOMOJTHUTEILHOE MPodecCHOHAIBHOE 00pa30BaHKE 10
IporpaMmaM TIOBBIIIICHUS KBalu(UKAMU, B TOM 4YHCIE B (OpME CTaKUPOBKH B
pOoGUIBLHBIX OpraHU3aIUAX HE PEKe OJTHOTO pas3a B 5 JeT.

4.2. Nudpopmanuonnoe odecneuyeHune o0y4eHmus. Ilepeyensn
PEeKOMEeHyeMbIX Y4eOHbIX Hu3aHuil, MHTepHeT-pecypcoB, I0ONOJHUTEIbHOM
JINTEPATyPbI

OcHOBHBIC TICUATHBIC u3aaHusd

1. Audpunorenora, M. B. Xumus: ydeOHMK U MPAKTUKYM JJISI CPEIAHETO
npodeccruonanbHoro oopazopanus / 1. B. Anpunorenona, A. B. baOkos,
B. A. TlomkoB. — 2-e u3na., ucnp. u mon. — Mocksa: M3narenscTBo
FOpaiit, 2022. — 291 c.

2. eromuxuna, H. A. OOmas xumus: yueOnuk mna CIIO / H. A.

[lleromuxuna, JI. B. MunaeBckas. — Cankrt-IlerepOypr: Jlanb, 2021. —
14



164 c.

3. Huxonwckuiti, A. b. Xumusa: y4eOHUMK U MPAKTUKYM JUIS CPEIHETro
npodeccuoHanbHoro oopazopanus / A. b. Hukonsckuii, A. B. CyBopoB. —
2-¢ u31., nepepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 507
C.

4. Xumusi: yaeOHUK I CpeHero npodeccuoHaibHoro oopazosanus / 10. A.
JleGenes, I'. H. ®daneeB, A. M. I'ony6es, B. H. IllanoBan; nmox oOmieit
penakuueit I'. H. @aneesa.

— 2-e m31., iepepad. u gom. — Mocksa: U3narenscTBo FOpaiit, 2022. — 431
C.

I[OHOJIHHT@JIBHBIC HUCTOYHHUKHU

1. Xumusa. 10 knacc. YrioyOn€unsiii yposens : yueOHuk/ B.B. Epemun, H.E.
Ky3spmenko, B.1. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; non pen. B.B.
Jlynuna. — M.: IIpocBemenue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xnace. YrmyOnéuueiit ypoBens : yueonuk/ B.B. Epemun, H.E.
Ky3pmenko, A.A. dpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
[IpocBemenne, 2022. — 478, [2] c.: ui.

3. Xumus. YrayOneHusii ypoBeHb. 10—11 kmaccel: pabouas mporpamma K
mmaun YMK B.B. Jlynuna: ydeOHo-meTonuueckoe mnocooue/ B.B.
Epemun, A.A. Ipo3nos, 1.B. Epemuna, 3.}0. KepumoB. — M.: Jlpoda,
2017. —324,[1] c.

4. Meroguueckoe nocobue k yueoOnuky B. B. Epemuna, H. E. Ky3smenko, A.
A. Jlpo3znoBa u np. «Xumuda. YriyOieHHbId ypoBeHb». 11 kiacc / B. B.
Epemun, A.A. Jlpo3nos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa,
0.10. Kepumor. — M.: JIpoda, 2018. — 423 c. : ni.

5.I'yceBa, E. B. Xumus gs CIIO: yue6HO-MeToqudeckoe nocodue / E. B.
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DJIeKTPOHHbIE H3IAHUS
1. hvsh.ru — Xypuan «Xumust B mkose»

5. KOHTPOJIb M OLIEHKA PE3VJILTATOB OCBOEHMS YYEBHOI
TV CHUILIAHBI

KoHTponib u oOlLleHKa pe3ylbTaTOB OCBOCHUSA YYEOHOW JIUCHUILIAHBI
OCYIIECTBJISIETCS  MperojaBareieM TMpu TPOBEICHUU J1abOpaTOpHBIX  padoT,
MPAKTUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKXKE BBINOJHEHUS OO0yYarOIUMUCS
VHIUBUIYAJIbHBIX 33JlaHUM, IPOEKTOB, HCCIEIOBAaHUNM, NPAKTUYECKUX 3aHATHM,
TECTUPOBAHUS.

Pe3yabTaThl 00y4eHus ®opMbI U METOABI KOHTPOJISI U
OLICHKH Pe3y/1bTaTOB 00y4eHHs

1

YMEHHE  COCTaBIATh  XUMHUYeCKHe (POpMyJIbl  COSAMHEHUH B
COOTBETCTBHU CO CTENCHBIO OKHCIICHUS XMMHUYECKHUX DJIEMEHTOB, MCXOMS
W3 BaJEHTHOCTH H 3JIEKTPOOTPULIATEIHHOCTH;

YMEHHE XapaKTEePU30BaTh XUMUYECKHE 3JIEMEHTbl B COOTBETCTBUH C UX
MOJIOKEHUEM B NEPUOJUYECKON CHCTEeME XUMUYecKux syiemeHtoB JI.U.
Menpaeneena,

YMEHHE COCTaBIISITh PEAKIMH COCIUHCHUS, pa3jIoKEHUs, OOMeHa,
3aMELUEHUs, OKUCIMTEIbHO-BOCCTAHOBUTENbHBIE PEaKUUU, COCTaBISAThH
YpaBHCHHS  XHMHYCCKHX  pEakIMd HWOHHOTO OOMEHa C y4YacTHEM
HEOpPraHMYECKUX BEILECTB;

yMEeHHUE KIIaCCH(HUITUPOBATH HEOpraHUYEeCKUe BEIIISCTBa B
COOTBETCTBHHM C WX CTPOCHHEM, YCTAaHABIWBATh 3aBHCHMOCTH (DHU3HKO-
XUMHYECKUX CBOMCTB HEOPTaHMYECKUX BELIECTB OT CTPOEHUS  aTOMOB
Y MOJIEKYJI, @ TAK)KE TUIA KPUCTAIIMYECKOU PELIETKH;

YMeHue uccieoBaTh  KAaueCTBEHHbIE PEaKUMH HEOPraHUYEeCKUX
BCIIICCTB;

yMEHHUE KJIaCCUPUITUPOBATH OpraHuYecKHe BEIleCTBa B
COOTBETCTBUHU C UX CTPOCHHUEM;

YCTHBIA KOHTPOJIb ¥ CAMOKOHTPOJIb,
MUCbMEHHBIA KOHTPOJIb U
CaMOKOHTPOJIb, IPAKTUYECKUI
KOHTPOJIb U CAMOKOHTPOJIB;
WHIIMBHUYaJIbHBIH U QPOHTANBHBII
ompoc,

— TECCTUPOBAHUEC, CAMOCTOATCIIbHbIC
YMEHUEC YCTaHaBJIMBATb 3aBUCHUMOCTH Q)HBHKO-XHMI/I‘{CCKI/IX CBOHCTB [IUCHBMEHHBIE paﬁOTI)I, JIHMKTAHTHI,

OpraHM4eCKuX BCIICCTB OT CTPOCHUS MOJICKYJI; BBINIOJIHEHUE NMPAKTUYECKUX 3aJIaHUI Ha
YMEHHE  WCCIIeJIOBATh  KAUECTBEHHBIC  PEAKIUM  OPTaHUYECKUX IPAKTHYECKHX 3aHSTHSX, 3allATa
COEIMHEHUN OTAEIbHBIX KJIACCOB; TBOPYECKHUX PabOT, MPOEKTOB.

YMEHHUC XapaKTCPpHU30BATb BJIHMAHUC KOHLCHTpALUU pPCarupyromnmx
BCHICCTB U TEMIECPATYPbl HA CKOPOCT XUMHUYCCKUX pCaKHHﬁ;

YMEHUEC Dpa3janvdaTb HCTUHHBIC PaCTBOPbLI, HMCCICA0BATH (1)I/I3I/IKO'
XHUMHYECKHUE CBOMCTBA HCTUHHBIX PacTBOpPOB;

YMEHUE pa3jandaTb HCTHHHBIC PaCTBOPBI, HCCICI0BATH q)I/IBI/IKO-
XHMUYECKUE CBOMCTBA HCTUHHBIX PacTBOPOB;

YMEHHE OIICHMBATh IIOCNICACTBHA OBITOBOH W TPOW3BOACTBEHHOM

JACATCIBbHOCTHU 4YCJIOBCKA C HO3PIHPII7[ 9KOJIOTHUECKOH 0€30MacHOCTH
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[Ipunoxenue 1

[TOJIMTEXHUYECKUI KOJUJIEDK ®EJEPAJILHOI'O
I'OCYJAPCTBEHHOI'O BIOJP)KETHOI'O OBPA3OBATEJIBHOI'O
YUPEXXJIEHNS
BBICILIET'O OBPA3OBAHNS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
WUMEHU K.E. BOPOILIMJIOBA»

KOHTPOJIbHO-OLIEHOYHBIE CPEJICTBA
y4eOHOU TUCIIUTUTUHBI

O/1b.12 Xumus

(HaumenoBaHUe YUeOHOU OUCYUNTUHDBL)

43.02.06 Typuzm u cocmenpuumcmaeo

(K00, HaumeHoBaHue npogeccuu/cneyuarbHOCmu)
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KoMIieKT KOHTPOJIbHO-0LEHOYHBIX MATEPHUAJIOB AJIA TEKYIIEro KOHTPOJIA
O/1b.12 Xumus
Cnncok Bonpocos K nu¢depeHunpoBaHHOMY 3a4eTy
1. CTpoeHne aToMOB XMMUYECKUX 3JIEMEHTOB U IPUPOJa XUMUYECKOU CBSA3U

2. Ilepnonunueckuii 3akoH u Tabdiauna [1.11. MenneneeBa

3. TUIbl XUMUYECKHUX PEaKIIUn

4. DNEKTPOIUTHIECKAS JUCCOIMAIIHS M HOHHBIN OOMEH

5. Knnaccuduxkarys, HoMeHKIATypa U CTPOSHNE HEOPTaHUIECKUX BEIICCTB

6. OU3UKO-XMMHUUYECKHE CBOMCTBA HEOPTAHUYECKUX BEILIECTB

7. IIpon3BOJCTBO HEOPTAaHUYECKUX BELIECTB. 3HAUCHUE U MPUMEHEHHE B OBITY
Y Ha IIPOU3BOJICTBE

8. Kimaccuduxanus, ctpoeHrne 1 HOMEHKJIaTypa OpraHUYeCKUX BEIIECTB

9. CBolicTBa OpraHMYECKUX COCTUHEHUIN

10. Oprannyeckue BEIIECTBA B )KU3HEACATEIBHOCTH YeaoBeka. [Ipon3BoIcTBO
Y IPUMEHEHUE OPTaHUYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH

11. Kunernueckue 3aKOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX PEAKITUI

12.  TepMoaMHaMHUYECKHME 3aKOHOMEPHOCTH MPOTEKAHUA XUMHUYECKUX
peakunii. PaBHOBECHE XMMUYECKUX pEaKIIUU

13. JlucniepcHbie CUCTEMBI U (DAKTOPHI UX YCTOMUYHUBOCTH

14. UccnenoBanue CBOMCTB UCIIEPCHBIX CUCTEM JIJI UX UACHTUPUKALIUN

15. OOHapyxkeHue OpraHMYecKHX BEIIECTB OTHENbHBIX KIACCOB C
HCMOJIb30BaHWEM KAYE€CTBEHHBIX pPEaKIui

16. OOHapyxeHHE OpraHMYECKHMX BEIIECTB OTAENbHBIX KIACCOB C
MCIIOJIb30BaHUEM KAYECTBEHHBIX PEAKIIUI

17. Xumus B ObITY U TPOU3BOICTBEHHOM JIEATETLHOCTH YEJIOBEKA

18. IlonpITKH KIaccudpuKauu XUMUYecKuXx daeMeHToB ([lobepeitnep, Maiiep,
ne lankypTya).

19. OTkpbITHE NEPUOIUYECKOTO 3aKOHA. 3HAYEHUE MTEPUOANYECKOTO 3aKOHA U
€ro pa3BUTHE.

20. 3aBepuieHHblE U HE3aBEPILICHHBIE  JHEPreTUYECKHUE  YPOBHHU.
MeTamMYHOCTh U HEMETAJUIMYHOCTh. DJIEKTPOOTPULIATEILHOCTh. MI3MEHEHnEe 3TUX
xapakTepucTuk B nepuoje u rpymie [1C.

21 Crenens oxkwucinenus. OOpa3oBaHwe HOHOB (KaTHOHOB W aHHUOHOB).
XuMmudeckasi CBsI3b Kak CIOCcOo0 3aBepIEHUs HE3aBEPIICHHBIX HHEPTreTUYECKUX
ypoBHel. BaneHTHOCTh, BO30YKAECHHOE COCTOSIHUE aTOMOB.

23. NonHas cBs3b: ONpejesieHne, Kakue 3JEMEHThl CIIOCOOHBI 00pa30BBIBATH
HMOHHYIO CBSI3b, MEXaHU3M €€ 00pa30BaHMs Ha MPUMEpPE MOJICKYJ XJIOpUIa HaTpusl,
dropua Kanblus, OKCHUJIA KA.
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24. KoBasmeHTHass CBSI3b: OINpPEICICHHUE, KAaKhe DJIEMEHTHl CIOCOOHBI
0o0pa3oBbIBaTh KOBAJICHTHYIO CBS3b, MEXaHU3M €€ o0pa3oBaHUs Ha MpUMeEpe
o0pa3oBaHUsI MOJIEKYJI KHCIOpoaa U BoAbl. OauHapHbIe U KpaTHbIE CBs3U. CocoOb
NEePEeKPHIBAaHUS IJIEKTPOHHBIX 00JIAKOB.

25. KoBaneHTHasi CBsA3b. XapakTep KOBAJICHTHOM CBSI3U: TMOJSIpHAs U
HEMoJsIpHasg (Ha MpuUMepe MOJIEKYJ XJIopa, a30Ta, aMMHaKa, XJIOPOBOJIOPOJA).
Croco0bl IepeKpBIBaHMS JICKTPOHHBIX 00JIAKOB. G- U TT-CBSI3H.

26. Bupl KpUCTaJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTB OT CTPOCHHUSI.

27. Kucnopoa: TmoiHAs ~ XapaKTEpPUCTHKA  XMMHYECKOTO  DJIEMEHTA,
pacnpocTpaHeHue B MPUPOJE, AIOTPOIHS, CTPOEHUE MOJIEKYJI KHCJIOPOJa U 030Ha,
MOJIyYE€HUE KHCIOpOJia B MPOMBILIUIEHHOCTH M B J1a00paTopuu, MOJyYE€HUE O30HA.
Cnoco0bl coOupaHust KUCIOPO/Ia.

28. Bosmyx, coctaB Bo3myxa (IIOCTOSHHBIE, TIEPEMEHHBIE W CIydailHbIC
KOMIIOHEHThl B BO31yX€). 3HadeHue Bo3ayxa. OObeMHasi 110 Ta3a B CMECH.
AOCOIOTHAs U OTHOCUTENbHAS TUIOTHOCTh ra30B.

29. dusnueckre U XMMUYECKHE CBOWMCTBA KHUCIOpoAa U o30Ha. Kpyroeopor
KHciopoga B npupoze. [I[puMeHenne Kucinopoa u 030Ha.

30. Okxcuapl: omnpeneneHue, CTPYKTypHble (QOpMyJbl, KiaccupuKauus,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE.

31. Bomopom: monHas ~— XapaKTepUCTHKAa  XHMHYECKOTO  JJIEMEHTa,
pacnpocTpaHeHue B MPUPOAE, CTPOCHHE MOJIEKYJbl TPOCTOTO BELIECTBA, MOJIyYECHHE
B MPOMBIIIUIEHHOCTH U J1abopaTopun. CriocoObl cOOMpaHus BOJIOPOA.

32. ®dusnveckre, XMMUYECKHUE CBOMCTBA BOJIOPO/Ia U €0 MPUMEHEHHUE.

3. Kucnotsl: omnpenenenue, cocraB, CTpyKTypHble (OpMYJIbl, HOMEHKIATYpa,
Kknaccuukanusa, moidydyeHue.  XUMHUYECKHME  CBOMCTBA  KHUCJIOT. |exXHUKa
0€30MacHOCTH.

34. Tepmoxumusi. Peakuuu 5k30- U 3HIOTepMUYeckue. TermnoBod 3¢ dexT.
Tepmoxumuyeckue ypaBHEHUs. PacueTsl MO TEPMOXMMUYECKHM YpaBHEHHUs. Bupabl
TOIUIMBA.

35. Boma: HaxoXIeHHE B TPUPOJE, OYUCTKA, CTPOCHUE MOJICKYJbI BOJIBI,
¢du3nyeckre CBOMCTBA U aHOMAJIMH BO/IBI.

36. XuMHYECKHE CBOWCTBAa MW  3HaueHHWEe BOJbl  (OMOIOrHYecKoe,
MIPOMBITIUICHHOE, OBITOBOE).

37. OcHoBaHus:  ONpelEeIeHUE, COCTaB, CTPYKTYpHble  (POpMYyJIbI,
HOMEHKJIaTypa, KJlaccu(ukaius, nojiydeHue.

38. Xumuueckue CBOMCTBA OCHOBaHUM (IIe0o4e M HEpacTBOPUMBIX
OCHOBAHUN).

39. AwmdoTepHble THAPOKCHABL: OMpPEIEICHHE, COCTaB, CTPYKTYpHbIE
(bopMyIibI, OTy4eHHE, XUMUYECKHE CBOMCTBA, TOTyUYEeHUE
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IIpakTHyeckue 3a1aHus.

1 C xakuMH U3 TIEPEUUCIICHHBIX BEIIECTB OYyJIeT pearupoBarh BoAa. 3alUIlINUTe
ypaBHEHUE pEaKIi, MOAMUIIUTE TUIBI PEaKIUi 1 Ha3BaHUS CIOXKHBIX BellecTB. Al
Li P205 O2

2. Kakyro maccy umeet kucnopo1 oosemMom 7 11?

3. 3anumuTe ypaBHEHUS PEAKIHii, C TOMOIIBIO KOTOPBIX MOKHO OCYILIECTBHUTH
cienyomue npespamieHus. PaccraBere koagdurmentst. Li => LiOH => Li2S04

4. 3akoHYHTE YpaBHEHUS peakiuii, pacctaBbTe Koapduuuenter: Mg + H2CO3
= Ag + HNO3 (kon1.) = H2SO4 + Fe 2 O3 = H2CO3 + Ba(OH)2 =

5. C KaKuMU U3 NEPEUUCICHHBIX BEIIECTB OyIE€T pearupoBaTh Bo/Aa. 3aUIIUTeE
ypaBHEHHUE PEAKIUH, MOAMUIIUTE TUIIbI PEaKIMU U Ha3BaHUS CJIOXHBIX BemiecTB K,
H2, C02, ZuO

6. Kakoit 00bem 3aHnMaeT a3ot maccoi 14 r?

7. 3anuimuTe ypaBHEHUS PEAKIHil, C TOMOILIBIO KOTOPBIX MOKHO OCYILIECTBHUTh
cieaywome npeBpaiieHus. PaccraBere koadduimuentei. H20 => H3PO4
=>7n3(P0O4)2

8. 3akoHuHMTe ypaBHEHHUS peakiuii, pacctaBbTe Koddduiments: Zn + H2SO4
(pa36.) =20 Zn + 2H2S0O4 (kon1r.) = HC1+ NaOH = HNO3 + K2C03 =

9 . HazoBute coequnenus: K2S, Na2CO3, Al1203, Fe(OH)2

10. Hanumwmre dopMyiibl COSAMHEHUN IO HA3BaHUIO: CYIb(Ul aTIOMUHUSA,
cynbdart kanus, kapoonat xxenesa (I1I).

11. PaccraBbre koadduiments! B peakiun: Cut+ H2S04= Cu SO4+S02+H20

12.0mpenenure KOIMYECTBO MPUHATHIX/OTAAHHBIX AJIeKTpoHOB: Cut+2— Cu-

13. Bbluuciaute OTHOCHUTEIBHYIO MOJEKYJSIPHYIO MAacCy JBYX MOJIEKYII
COJISTHOU KHUCIIOTHI.

14 Hanummre npoayKThl peakliy, HA30BUTE MX, PacCTaBbTE KOA(DPHUIIMEHTHI:
Na+H20=

15.BoccranoButeneM Wi OKUCIHUTENEM SBIsETCS Zn?

16. Hapucyiite d-opOutass.

17. Yxaxure THI CB3U U n300pasute ee B NH3.

18. Hanmmmre snextponnyto Gopmyiy docdopa.

19. Omnpenenure, KakOMy 3JEMEHTY MPHUHAJICKUT CIEAYIONIAsl AJIEKTPOHHAS
dbopmyna 1522s22p63s23p63d104s24p2 .

20. Hanumvre npoAayKThl peakiui, HA30BUTE UX, PACCTaBbTE KOADPHUIIUEHTHI:
Na+Cl2=
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