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Pabouast nporpamma o61meo6pazoBaTeIbHON JUCUMIUIMHBL XHMHS pa3paboTaHa B COOTBETCTBHH C:

- @cjepalibHBIM  TOCYNApPCTBEHHBIM — 00pa30BaTENbHBIM  CTAHIAPTOM  CPEIHEro  0fImero
00pa3oBatus, YTBEPHKICHHBIM MNpuKasoM Munucrepcrsa obpazoBanus u Hayku Poccmiickoii
Gepepan ot 17 mas 2012 r. Ne 413 «O6 yrBepkienun (denepanbHOro rocyiapcTBEHHOTO
00pa30BaTENbHOrO CTaH apTa CpeIHero 001ero oopazoBaHus;

- llpuxasom Munucrepcrsa npocserenuns Poccuiickoii Menepanum ot 12 asrycra 2022 rojia Ne732
«O BHecennu wu3MEHeHMH B (eslepanbHBI TOCYNapCTBEHHBIH 00pa3oBaTeNbHbBIH  CTaHIAPT
cpeaHero obuero 00pa3oBaHus, YTBEPKICHHbIH IPHKA30M MHHUCTEPCTBA 00pa30BaHus M HAYKH
Poccuiickoit ®eneparuu or 17 mast 2012 r. Ne 413»;

- QejiepallbHBIM FOCY 1apCTBEHHBIM 00pa30BaTEILHBIM CTAHIAPTOM CPEHErO NPOPECCHOHATEHOTO
00pasoBanus, yTBEPIKIEHHOrO NpuKa3oM MHUHHCTEpCTBa HpocBelieHus Poceuiickoil ®enepanuu
or 19.07.2023 N 548 "O6 yrBepneHHH (enepalbHOr0 rocyaapcTBEHHOrO 00pa3oBaTeILHOIO
cTaHj[apTa cpeaHero npodeccHonaabHoro obpasoBanus 1o crnenuansHoctu 38.02.08 Toprosoe
JeJ10;

- [IpumepubiMu pabounmu nporpaMmamu, paspaboranusiMa CI'BOY IO «MHCTHTYT pa3sBUTHs
npoeCCHOHATBHOrO 00pa3oBaHUs» W YTBEPXJACHHBLIMH Ha 3acefanud CoOBETa M0 OLEHKE
COJICPIKAHHS M Ka4eCTBA IIPUMEPHLIX pabodux rnporpamm o01eo0pa3zoBaTeIbHOTO U COIUAIBHO-
IYMaHHTapHOT O UKIIOB CpejIHEro npodeccuonansHoro obpazosanus, ITporoxon Ne6/2025 ot «18»
arnpesst 2025 roga

Opranusauus-paspaborunk:  YactHoe mnpodeccuonansHoe 00pa3oBaTeNbHOE — yUPEKIEHHE
«HoBocubupekuit  kooneparuBubid  TexHukym wumenH AH. Koceiruna HosocuGupckoro

obnmorpedeorozay (UTIOV «HKT um. A.H. Kocsiruna HoBocuGupckoro obnmnorpebeorosan)

PaspaboTuuk:
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1. OBIIASA XAPAKTEPUCTHUKA TIIPUMEPHOH PABOYEM
IMPOT'PAMMBI OBHIEOBPA3OBATEJBHOU JAUCHUTIJIMHBI
«XHUMMUSA»

1.1. MecTto aucUMIUIMHBI B CTPYKType 00pa30BaTebHON NMPOrpaMMbl
CI10

OO01eoOpa3oBaTenbHasl JUCHUIUIMHA «XUMHUSD» SBJSIETCS 00s3aTelIbHON
4acThi0  00IIe00pa3oBaTeIbHOTO IIMKJIA 00pa30BaTENbHON MPOTpaMMbI B
cootBeTcTBUM ¢ PI'OC CIIO no cnenuanbHocTr 38.02.08 Toprosoe aeno.

[TpuknagHo Momysib BKIOYaeT paszaen 8 «Xumus B ObITy U
MIPOU3BOJCTBEHHOW JAEATEIIBHOCTH YEJIOBEKA», KOTOPBIM pealn3yercs sl BCeX
npodeccuif/CnenuarbHOCTe  METOJIOM — PEIIeHUsT  KEHCOB, CBS3AaHHBIX C
DKOJIOTUYECKONH O€30IaCHOCTBIO Y OILIEHKOW IIOCJEACTBUNM  OBITOBOM |
MIPOM3BOJICTBEHHON  JIEATEIIBHOCTH, COOTBETCTBYIOIIEH oOTpacisaM Oymymien
po¢eCCUOHATILHON JIEATEIbHOCTH 00yJarOIuXCSl.

1.2. Hean v muiaHupyemMble pe3yJbTaThl 0CBOCHUS JUCHUIINHbBI

1.2.1. leau 1 32124 JUCUUIJINHBI

Copeprkanue TmporpaMMbl 00IIe00pa30BaTEILHON JAUCIIMIUIMHBI « XUMUSD)
HaIIPaBJICHO HA JJOCTUKEHUE CIEAYIOIUX HeseH:

— dbopMupoBaHHE CHUCTEMbl XHMHMUYECKHUX 3HAHUW KakK BaKHEHIIeH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHON KapTHHBI MUpa, B OCHOBE KOTOPOM JiexKaT
KITFOUEBBIC TIOHSTHS, PYHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XHUMHH, OCBOCHUE SI3bIKA
HAayKH, YCBOCHHE W T[IOHMMaHWE CYHIHOCTH JOCTYHHBIX  O0O0OIICHUI
MUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMIICHHE C HUCTOPUEH HX Pa3BUTUS U
CTAHOBJICHUS;

— dbopMupoBaHHE M PAa3BUTHE IMPEJACTABICHUM O HAYYHBIX METOJax
MO3HAHUSI BEIIECTB M XUMHUYECKUX PEAKIUM, HEOOXOIUMBIX JJIsi MPUOOPETEHUS
YMEHHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUUYECKUX SIBIICHUM, UMEIOIIUX
MECTO B IPUPOJIC, B IPAKTUYECKON U TTOBCEHEBHOM KU3HH;

— pa3BUTHE YMEHUHA U CHOCOOOB JCATEIBLHOCTH, CBSI3aHHBIX C
HaOMIOJICHUEM U OOBSACHEHHUEM XHMHUYECKOrO0 JKCIEPUMEHTA, COOII0/ICHUEM

npaBuiI 0€30MMaCHOT0 OOpAIEHUS C BEIIECTBAMH.



3ajauu TUCUMILIUHBI:

1)  cdhopmupoBathb MTOHUMAHUE 3aKOHOMEpPHOCTEN IPOTEKAHUS
XUMHYECKUX MPOLIECCOB U SBJICHHUM B OKPYXAIOUIEH CpElie, a TAKXKE MX CBA3b C
LEJIOCTHOW HAYYHON KAPTUHOM MHUPA U APYTMMH €CTECTBEHHBIMU HAYKaMU;

2)  pa3BUTh YMEHHUS COCTaBIATH (POpPMysibl HEOPraHUYECKHX U
OpPraHUYECKUX BEIIECTB, YPABHEHUSI XUMHUECKUX PEAKIIUNA, OOBSICHATh UX CMBICT,
MHTEPIPETUPOBATH PE3YIbTAThl XUMUYECKUX 3KCIIEPUMEHTOB,

3) chopMUpOBaTh HABBIKA MPOBEACHUS TMPOCTEUINNX XUMHUUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUN C COONIIOJICHHEM TIpaBUiI OE€30MacHOTro
oOpallleHHsl C BEeIlIeCTBaMH U JJA00paTOPHBIM 000PYI0BAaHUEM;

4)  pa3BUTb yYMEHUSA HaAXOJUTh, AaHAJIU3UPOBATH U HCMOJIb30BATh
uHMOPMAITMI0O XHMMHUYECKOTO XapakTepa W3 Pa3jIudHbIX WHOOPMAIMOHHBIX
HMCTOYHUKOB, BKJIIOUasl YUeOHYIO JTUTEpaTypy, Hay4YHbIe MyOJIUKAIIMU U UHTEPHET-
pecypcsl;

5) chopMHpOBaTH YMEHUS TNPOTHO3UPOBATH TOCIEJACTBUS  CBOEH
JIEATEIbHOCTY M XMUMHUYECKUX TMPUPOAHBIX, OBITOBBIX M MPOU3BOIACTBEHHBIX
IIPOLIECCOB, YUUTHIBAsI BO3MOHBIE SKOJIOTUYECKUE U COLIMAJIbHBIE BO3/ICUCTBUS;

6) chopMHpOBaTh MOHUMAHHE 3HAYMMOCTH JOCTHXKEHHM XUMHYECKOM
HAyKH U TEXHOJIOTMM NJi Pa3BUTHUSL COIMAIBHON M MPOU3BOJACTBEHHOM cdep C
YMEHUEM MTPUBOJIUTH MPUMEPHI UX IPUMEHEHUS B PA3IMYHBIX cPepax KU3HU.

1.2.2. Tlmanupyembie pe3y/bTaTbl OCBOCHHH 0011e00pa3oBaTeJIbHOM
aucUIIMHEI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHue 0011e00pa3oBaTesibHasl AUCIUIUINHA « XUMUSD UMEET MPU
dbopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u I1K, npeacraBieHHbIX

B aktyanusupoBanHbix @I'OC CIIO no npodeccuu/cnennuaibHOCTH.



Koa n
HAMMEHOBaHHeE
(popmupyembIX
KOMIIeTeHInii

Ilnanupyemble pe3yabTaThbl 0CBOCHHS IV CHUNIHHbBI

Oomme'-

JucuMIuIMHApHbIE

OK 01. Beibupats
CIOCOOBI perieHus
3aj1a4
npoeCCHOHATLHON
JeSITeTbHOCTH
MPUMEHHUTEIHHO K
pa3IUYHBIM
KOHTEKCTaM

JInuHOCTHBIE Pe3yJIbTATHI JOJKHBI OTPAKATH B YACTH:
TPYAOBOr0 BOCIIMTAHUS:

TOTOBHOCTh K  TPYHYy, OCO3HaHWUE IICHHOCTH
MacTepcTBa, Tpyaotooue;
TOTOBHOCTH K aKTUBHOU ACATCIIBHOCTHU

TEXHOJIOTHYECKOM M COLMAIIBHOW HAIpPaBIECHHOCTH,
CIIOCOOHOCTh ~ MHHIIMMPOBATh,  IUIAHUPOBATH |
CaMOCTOATEJIBHO BBINOJIHATH TAKYI0 JEATEIIbHOCTD;
UHTEpEC K pa3iudHbiM cdepam mpodhecCHOoHATBHOM
JeITeILHOCTH.

MeTal’[pe}]MeTHbIe pe3yJabTaThbl JT0/IKHBI OTPaKaTh:

OsBJianenue

YHHBepPCAJIbHBIMHU y4eOHbIMHU

MO3HABATEJbHBIMHM JIeliCTBUSIMHU:
a) 0a30Bble JJOTHYECKHE IeliCTBUS:

CaMOCTOSITENIEHO (POPMYJIMPOBATh M aKTYaIU3UPOBAThH
npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yCTaHABIMBAaTh  CYNMICCTBEHHBIH  MPH3HAK WA
OCHOBAaHUA  IJIs1 CpaBHCHI/IH, KJ'[aCCI/I(i)I/IKaHI/II/I nu
00001IeHUS;

ONpPECACIIATh LCIIN ACATCIIbHOCTU, 3a/1aBaTh IIapaMETPhbL
N KpUTCPUUN UX JOCTUKCHUS,
BbIABJIATL 3aKOHOMCPHOCTHM W IIPOTUBOPCUUA B
pacCMaTpUBACMBIX SABJICHUAX,
BHOCUTb KOPPCKTUBBI B JOCATCIBHOCTb, OLCHHBATH

JucuuIuInHAPHBIE Pe3yJbTAThI J0JKHBI 0TPAXKATH:

IIP6 01. chopMHPOBAHHOCTH MPEACTABICHUN: O XHMMHYECKOMN
COCTaBISIONICH €CTECTBEHHOHAYYHON KapTUHBI MHpa, POIU
XUMHHM B TO3HAHUM SBJICHUH NPUPOIbL, B (OPMUPOBAHUU
MBIIUICHASI W KyJIbTYpPbl JUYHOCTH, €€ (YHKIMOHATHHOU
IPaMOTHOCTH, HEOOXOMMOM JIJIs peIlIeHus MPAKTUYECKUX 3aa4
U DKOJIOTUYECKHM OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOTHOM Cpefie;

IIP6 02. BiageHue cuUCTEMOM XMMMUYECKHUX 3HAHMM, KoTopas
BKJIIOUAET:  OCHOBOIIOJIATaloIIMe  MOHATUS  (XUMHYECKUN
JJIEMEHT, aToM, 3JEKTpPOHHAas o0oJiouka aroma, s-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM ATOMOB, HOH, MOJIEKYJa, BAJIEGHTHOCTb,
ANEKTPOOTPHUIIATETILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas
CBSI3b, MOJIb, MOJIIPHAsl Macca, MOJISIPHBIN 00bEM, yTiIepOaHbII
CKeleT, (YHKIMOHANIbHAS TPYMIa, paguKal, H30Mepus,
M30MEpPbI, TOMOJIOTUYECKUH Psii, TOMOJIOTH, YTJIEBOJOPOIbI,
KHUCJIOPO/A- W a30TCOACpIKAIINE COSAUHEHHs, OMOJIOTHYECKU
aKTUBHbIE BelIecTBa (yIJ€BOJIbI, KHUPBI, OEIKH), MOHOMEp,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYIISIPHBIC
COEIMHEHMS, KPUCTAJUIMYECKas pelieTKa, THIbl XUMHYECKHX

peakiuit (OKUCHAUTEIBHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMUYECKUE, pEaKlIUd HOHHOTO OOMeHa), pacTBOD,
JJIEKTPOJINUTHI, HEAJICKTPOJIUTHI, ANEKTPOTUTHYECKAS
JUCCOLMAMs, OKUCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh

XUMHUYECKON PpEaKIUu, XHUMHUYECKOE PaBHOBECHUE), TEOPUU M

! O6mme pe3ymbTaThl OCYIIECTBIAIOTCA B COOTBETCTBHH C THYHOCTHBIMU H METATpeMeTHBIMU pesyiabratamu ®TOC COO (ITpukaz Munobprayku Poccun ot 17.05.2012 Ne 413
(penmaknus ot 27.12.2023 1.), B popMHpPOBaHUN KOTOPHIX Y4acTBYeT 0011e00pazoBaTesibHast AMCIUILTHHA.

? JluCIMIUTHHAPHBIE PE3yIbTaThl OCYIIECTBIIIOTCA B COOTBETCTBUHM C TPEGOBAHMAMH K MPEIMETHEIM pe3ynbTataM 6asosoro yposHs (ITP6), yeranosnerrsiva ®I'OC COO (IIpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penakuus ot 27.12.2023 r.), ¢ coXxpaHeHUEM UCXOAHOW HyMepaluHy.

6




COOTBETCTBUE PE3YJIbTATOB IEJSIM, OIIEHUBATH PUCKHU
MMOCIEICTBUIN IEATENLHOCTH.

0) 0a30BbIE HCCIeN0BATEIbCKUE TeHCTBUSA:

BJIaACTh HaABBIKaAMU qu6HO-I/ICCHCI[0BaTeJIBCKOI>'I u
NPOCKTHON JIEATEIILHOCTH, HABBIKAMH Pa3peIICHUS
npo0em;

BBIABJIATH MPUYIUHHO-CJICACTBCHHBIC CBsA3U n
AKTYAJIM3UPOBATh 3a/iayy, BbIIBUI'ATb TUIIOTC3Yy €€
pelIeHHs], HAaXOAUTh apTyMEHTBHI ISl JOKa3aTeIbCTBa
CBOMX yTBEpXKICHMM, 3aJaBaTb IapaMeTpsl U
KPUTEPHH PEUICHUS;

aHAJTM3UPOBATh TOTYYCHHBIC B XOJI¢ PEIICHU 3a7aul
PE3YJIbTATHI, KPpUTHYCCKHU OLCHHUBATH nux
JIOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHUSAX;

YMETh TMECPCHOCUTHL 3HAHUA B IIO3HABATCIBHYIO H
NPaKTUYECKYIO 00JIACTH KHU3HEIEATSTbHOCTH.

3aKOHBl (TEOpUSI XMMHMYECKOT'O CTPOEHHUS OpraHMYeCKHX
BemectB  A.M. byrtnepoBa, Teopusi 3JIEKTPOJIUTHUECKOU
qyccounanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKk0H
COXPAaHEHHUS MAacChl), 3aKOHOMEPHOCTH, CUMBOJUYECKHI S3bIK
XUMUH, (PAKTOIIOTMYECKHE CBEIEHHUS O CBOMCTBAaX, COCTaBe,
MOJly4deHUH U Oe30MacHOM HCIIOJNb30BAHUM  Ba)KHEHIIMX
HEOPraHMYeCKUX U OpraHMYeCKHUX BEIIECTB B OBITY U
MPAKTUYECKON EATEIbHOCTH YEJIOBEKA;

I1P6 03. chopMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIE
MPU3HAKK M B3aMMOCBS3b WM3YyYEHHBIX IMOHATHM, MPUMEHATH
COOTBETCTBYIOIME IMOHATHUS IIPU ONIMCAHUH CTPOEHMSI U CBOWCTB
HEOPraHWYECKNX U OPraHUYECKUX BEUIECTB U UX MPEBPALICHUN;
BBISIBJIATh B3aUMOCBSI3b XMMUYECKUX 3HAHUN C MOHATHIMHU U
MPEACTABICHUSAMU APYTHMX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
IIP6 04. cdhopMUPOBAHHOCTP YMEHHH  HCIOJB30BaTh
HAaVMEHOBAHMS XUMHUYECKMX COEIWHEHHH MEXIYHAPOIAHOTO
COK03a TEOPETUYECKOW M IMPUKIATHOW XUMUU U TPUBHAJIbHBIC
Ha3BaHMs BAKHEHIINX BEIIECTB (ITUJICH, alleTUJIEH, NIULEPHH,
denon, Gpopmanbaerua, yKCycHas KHUCIOTa, TIUIMH, yTapHBINA
ra3, yrJIeKUCIbI ra3, aMMHUaK, rameHas H3BeCTb, HETalleHas
U3BECTh, MHUTHEBAsl COJa U JIPYTHX), COCTaBIATH (POPMYIIBI
HEOPraHWYeCKMX M OpPraHWYEeCKHWX BEIIECTB, YpPAaBHEHHS
XUMHYECKUX PEaKIUi, OOBSICHATh MX CMBICHT, MOATBEPKIAThH
XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU 3KCIEPUMEHTAMU U 3alUCIMU ypaBHEHUN
XUMHUYECKUX PEaKIil;

IIP6 05. cdopMuUpoBaHHOCTH YMEHUH  YCTaHABIUBATH
MIPUHAJIEKHOCTh U3yUYE€HHBIX HEOPTaHNYECKUX U OPraHUYECKUX
BELIECTB K ONPEJEIICHHBIM KJIaccaM U IpylnaM COEAUHEHUH,
XapakTepu30BaTb HMX COCTAaB W BAXKHEHIIME CBOWMCTBA;
ONpeNeNsaTh BUJIbI XUMHUUECKUX CBsI3eH (KOBaJeHTHAsi, HOHHAs,
MeTaJlJIn4ecKasi, BOAOPOAHAs)), THUIBl  KPUCTAITMYECKHX
pELIETOK BEIIECTB; KIACCU(PHUIIMPOBATH XUMHUUECKUE PEAKIHH;




IIP6 07. chopMHPOBAaHHOCTH YMEHUN MPOBOJIUTH PACUETHI 11O
XUMHUYECKUM (HOpMyJiaM U YpaBHEHHUSIM XUMUYECKUX PEAKIIHii ¢
UCTIOJIb30BaHUEM (HU3UUECKUX BEIUYMH, XapaKTEePHU3YIOLIHX
BELIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, o0bema
(HOpMasnbpHbIE  YCIIOBUSI) TIa30B, KOJUYECTBA  BEIECTBA;
HCIOJIb30BaTh CUCTEMHBbIE XUMUYECKUE 3HAHUS IJI MPUHSATHUS
pelIeHHii B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM.

OK 02. Hcnonbs30BaTh
COBpPEMEHHBIC
CpeJICTBA TIOMCKA,
aHam3a u
HMHTEPIIPETAINH
nHpopmanuu u
nH(GOPMAaIMOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHMS 32/1a4
npoeCCHOHATLHON
JEeSTEIbHOCTH

JIMYHOCTHDbIE pe3yJabTaThl J0JKHBI OTPAXKATDL B YaCTH:
HEHHOCTH HAYYHOI'0O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33pEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
JMaJIOTe KYyJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MeCTa B MOJUKYJIBTYPHOM MHUPE;
COBEpIICHCTBOBAHHUE SI3BIKOBOM H  YHTATEIbCKOU
KyJbTypbl KakK CpEICTBa B3aUMOJCHCTBUS MEXKIY
JFO/IBMU ¥ TTO3HAHUS MHPA.

MeranpeaMeTHble pe3yJbTaThl JOJLKHbI OTPAKATH:

OBJjanenue

YHHBepCAJbHBIMHU y4eOHBbIMH

M03HABATEJIbHBIMH 1eiiCTBUSIMH:
B) padora ¢ nngopmanmeii:

BJIAJIETh HABBIKAMU TIOJIy4eHUS HHGPOpMAIMKU U3
UCTOYHUKOB  Pa3HBIX  THUIOB, CAMOCTOSITEIHHO
OCYIICCTBIIATh IOWCK, aHAJIN3, CHCTEMATH3aIlUI0 H
MHTEPIPETAlNI0 UHPOPMAIUN PA3IUYHBIX BUIOB H
dbop™m mpeacTaBIeHUS;

CO3/1aBaTh TEKCTHI B Pa3jIMUYHBIX (hopMarax c y4yeToM
Ha3HaueHUs: HMHGOpMAIMM W IIeNIEBOW ayJIUTOPHUH,
BBIOMpasi ONTUMAaNbHYI0 (OpMYy MPEIACTABICHUS U
BU3yaJIM3alluH,

OLCHHUBATH AOCTOBCPHOCTD,
uHbOpMaIlMU, €€ COOTBETCTBHUE

JCTUTUMHOCTD
IIPpaBOBbBIM u

JucuuminHapHbie (MpeAMeTHbIe) pe3yJbTaTbl U JIOJIKHBI
0TPaKATh:

ITP6 06. BiageHHE OCHOBHBIMU METOJIaMU HAYYHOTO ITO3HAHUS
BELIECTB U XMUMHUYECKUX SIBICHUN (HAOIIOAEHHE, U3MEpEHUE,
9KCIIEPUMEHT, MOJIEIIMPOBAHUE);

IIP6 07. chopMUPOBAaHHOCTH YMEHUM MPOBOJIUTH PACUETHI IO
XUMHAYECKUM (OpMyJIaM U YPaBHEHUSM XUMHUYECKUX peakuii ¢
UCIOJIb30BaHUEM (DU3MUECKUX BEIUYMH, XapaKTePU3YIOLINX
BEIIECTBA C KOJIMYECTBEHHOHM CTOPOHBI: Macchl, 0o0beMa
(HOpMallbHBIE ~ YCIIOBHSI) Ta30B, KOJIMYECTBA  BEIECTBA;
HCIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHMSI Ui MPUHATUSA
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

IIP6 08. cdhopMupoBaHHOCTH YMEHHH IUTAHUPOBATH |
BBIIIOJHATh ~ XMMHUYECKUMH  JKCHEPUMEHT  (TpeBpalleHus
OpPraHMYECKUX BELIECTB IIPU HAIrPEBAHUU, TOTyYeHHUE ITUIICHA U
U3Yy4YEHHE €0 CBOICTB, KAUECTBEHHbIE PEAKLIUU HA alIbJETUIbI,
Kpaxmall, YKCYCHYIO KHCJIOTYy;, JeHarypauus O€lKOB Ipu
HarpeBaHMH, I[BETHHIC PEAKLIUU OENKOB; MPOBOIUTH PEAKLUU
HOHHOTO OOMEHa, OMNpeleNsITh Cpeay BOJIHBIX pPAaCTBOPOB,
KayeCTBEHHBIC PEaKUUU Ha CyiabdaT-, KapOOHAT- U XJIOPHUJ-
aHMOHBI, Ha KaTHOH aMMOHMS; pelaTh IKCHEPUMEHTAIbHbIE
3agaun no temam "Metamsl" 1 "Hemeramibl") B cCOOTBETCTBUU
C TMpaBWIaMHM TEXHUKH O€30MacHOCTH IpH OOpalieHuu C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM; MPEICTABIIATH
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MOPaJIbHO-3THYCCKUM HOPMaM;

— BIAJETh HABBIKAMH pAClO3HaBaHWS W  3aIIUTHI
uHbopMalmy, HUHPOPMAIIMOHHONW  OE30MaCHOCTH
JMYHOCTH.

pe3yNIbTaThl XMUMHUYECKOTO JKCIepUMEHTa B Qopme 3amucu
ypaBHEHUW COOTBETCTBYIOIIUX peakuuid u (HOpMYIUpPOBaATh
BBIBOJIbI HA OCHOBC O3TUX PE3YJIbTATOB,

IIP6 09. chopMHUPOBAHHOCTL YMEHHS  aHAIU3UPOBATH
XMUMUYECKYI0  HMH(POpMAIMIO, TOJNy4yaeMyl0 M3  Pas3HBIX
HMCTOYHHMKOB (CpeACTB MaccoBOM nH(popmanuu, cetb MTaTEepHET N
JPYTHE).

OK 04. DddexTuBHO
B3aUMO/ICHICTBOBATH U
pabortath B
KOJUJIEKTHUBE U
KOMaHie

JInYHOCTHBIE Pe3yJbTATHI I0JIKHbI 0TPAXKATH B YACTH:

rPa’XkJAaHCKOIr0 BOCIIMTAHMS:

— TOTOBHOCTb BECTH COBMECTHYIO JESTEIHHOCTh B
MHTepecax rpakJaHCKOro 00IIecTBa;

— YyMEHHE  B3aUMOJCICTBOBaTH C  COIMAIbHBIMU
WHCTUTYTaMU B COOTBETCTBUU C HUX (PYHKIUAMH U
Ha3HAYEHUEM.

MeTanpeamMeTHble pe3yJbTaThl J0JKHBI OTPAKATD:

OBjajleHHe YHMBEPCAJbLHBIMM KOMMYHHMKATHBHBIMH

JeHCTBUSIMH:

0) COBMeCTHAs /1eATeJILHOCTD:

— TIOHHMAaTh u HCTIONIb30BATh MpPEeUMyIIeCcTBa
KOMaHJHOW ¥ MHIUBUIYaTbHOU paboThL;

— TMpUHUMATh  LEJIW  COBMECTHOW  JIESITENIbHOCTH,
OpraHU30BbIBaTh U KOOPAMHUPOBATH JACHCTBUS IO €€
JOCTHKCHUIO: COCTAaBIISITh I1aH JIehCTBUA,
pacnpenenarb pojd ¢ y4eTOM MHEHHUH yYaCTHUKOB
00CcyX)aaTh pe3yJbTaThl COBMECTHOU PaOOTHI.

OBJlaleHHe  YHUBEPCAJbHBIMHM  PeryJSTUBHBIMH

JeHCTBUSAMH:

I) IPUHATHE ce0s U APYTUX JIIOAei:

— TMPUHUMATh MOTHBBI U apTyMEHTHI PYTUX JIOJIEH Tpr
aHaJN3e PE3yIbTaTOB JICATEIBHOCTH;

— TIpU3HaBaTh CBOE MPABO M MPABO APYTUX JIIOJEH HA
OIINOKH;

— Ppa3BUBaTh CIOCOOHOCTh MOHUMATh MHpP C TO3HUIUU

Jucnuniannapupie (nMpeaMeTHbIE) Pe3yJbTAThl U J0JLKHBI

0TPakaTh:
IIP6 08. cdhopMupoBaHHOCTH YMEHHH IUTAHUPOBATH |
BBITIOJIHATH ~ XUMUYECKUA  DKCHEPUMEHT  (IpeBpalleHUs

OpPraHMYECKUX BEIECTB IIPY HArPEBAHUH, ITOJIyYCHHUE ITUIICHA U
U3Yy4YEHHE €0 CBOICTB, KAUECTBEHHbIE PEAKLIUU HA alIbJETUIbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JeHaTypauus OelIKoB Ipu
HarpeBaHMH, I[BETHHIC PEAKLIUU OENKOB; MPOBOIUTH PEAKLUU
HMOHHOro OOMEHa, OIpeNeNsaTh Cpely BOJHBIX PpacTBOPOB,
KayeCTBEHHBIC PEAaKUUU Ha Cynab(aT-, KapOOHAT- U XJIOPHUJ-
aHMOHBI, Ha KaTMOH aMMOHMs; peIIaTh KCIEPHMEHTAJIbHbBIE
3agaun no temam "Metamsl" 1 "Hemeramibl") B COOTBETCTBUU
C IpaBUJIAaMHM TEXHMKM O€30IaCHOCTH MNpU OOpallleHUH C
BEIIECTBAMH U J1a0OPaTOPHBIM 000PYIOBAHUEM; MPE/ICTABIIATH
pe3yabTaThl XMMHUYECKOIO JKCIepuMeHTa B (opme 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX peakiuii U (HOpMyIHpPOBATH
BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB.




JAPYTroro 4€jJ0BCKa.

OK 07. JIn4HOCTHBIE Pe3yJbTATHI I0JKHbI OTPAKATH B YacTH: | JucuumiinHapHablie (MpeaMeTHbIe) Pe3yabTAThbl M IOJIKHbI
ConeiicTBOBaThH IKOJIOTMYECKOT0 BOCTIMTAHUS: 0TPakaTh:
COXPAHEHUIO — copMHUpOBaHHOCTL  dKoJoruueckoit  Kyuabrypsl, | IIP6 01. chopMUpOBaHHOCTL NPENCTABIECHUN: O XMMHYECKOU
OKPY>KaloIIeH cpespl, [IOHUMAHUE BIIMAHUSA  COLMAIBHO-DKOHOMUYECKUX | COCTABIAIOIIEH €CTECTBEHHOHAYyYHOM KapTHHBI MHUpPA, POJIH
pecypcocOepeReHuIo, IPOLECCOB HA COCTOSHME NPUPOIAHON M COLMAILHOM | XMMMHM B IIO3HAHMM SBJIEHMH NPHUPOABL, B (opMHpOBaHMM
MIPUMEHSATH 3HaHUs 00 cpesl, OCO3HaHHME  MIOOAILHOTO  XapakTepa | MBIIIJIEHMS M KyJIbTypbl JIMYHOCTH, €€ (yHKIMOHAILHOM
W3MEHEHUH KIIMMarta, 9KOJIOTHYECKUX MPOOIIEeM; IPaMOTHOCTH, HEOOXOMMOM JIJIs peIlIeHus MPAKTUYECKUX 3aa4
IIPUHIOUIIBI — IUIAHUPOBAaHWE W  OCYIUIECTBIICHUE NeUcTBUI B | ©  OKOJOTHYECKHU 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY
OepexkIMBOro OKpy’Kalolllell cpelle Ha OCHOBE 3HaHUA ILejieii | 3A0POBBIO U PUPOAHON Cpefie;
IIpOU3BOACTBA, YCTOﬁqHBOFO pa3BUTHUSA YEIIOBEYECTBA, I1Po 10. C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ CO6JIIOI[3TB ImpaBujia
3¢ heKTUBHO —  aKTHBHOE HCIPHSTHE ICHCTBHIL, NMPUHOCAIMX Bpey | YKOTOTHYECKH LENeco00pasHOro MOBEACHNS B OBITY M TPY10BOH
JIEHCTBOBATH B OKpYXKaIOLIeH cpeje; NESATEIBHOCTH B LEJIAX COXPAaHEHHUs CBOETO 3/I0POBbS U
Ype3BbIYAITHBIX —  yMeHue IIPOTHO3HPOBATH neGaronpusTHere | OKPYKAIOWEH  IPUPOHOH  CPENIbI;  yHHTBIBATH  OIACHOCTE
CUTYaIUIX SKOJNOTHUECKHE  MOCTCACTBHS  MPENPHHAMAeMbIX | BOSACHCTBHA Ha JKHUBbIC OPraHU3MBI ONPE/ICICHHBIX BEILECTB,
JeHCTBH, Pe0TBpPAIIATS HX. [IOHUMAasi CMBICI IIOKa3aressd MpPedeiabHOM  JIOIyCTUMOM
MeTanpeaMeTHbIe Pe3yJabTaThl A0JKHbBI OTPAKATH: KOHILICHTpaL UK.
OBJagenue YHUBEPCAJIbHBIMH Y4eOHbIMU
NMO3HABATEJIbHBIMH /IE/iCTBUSIMH:
B) pabora ¢ uHgopmanmei:
— HCNONb30BaTh  CpeACTBAa  MH(POPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX ~ TEXHOJIOTHH B  pEHICHUH
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX u
OpraHM3alMOHHBIX 3a/1a4 ¢ COOJII0ICHUEM TPpeOOBaHUM
OPrOHOMUKH, TEXHHKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeH s, TPAaBOBBIX M ATHYECKUX HOPM,
HOpM MHGOPMAIITMOHHOMN 06€30MaCHOCTH.
IK 2.2.
JInuHOCTHBIE Pe3yJIbTAThI I0/LKHBI 0TPAKATH: IIpeaMeTHbIE pe3yJbTAThI
Pa3zpabareiBath

IPpCATIONKCHUA 110
YIYHYIICHUIO CUCTCMBI
MIPOABUIKCHUA

- OCO3HaHHUEC ICHHOCTHU Haquoﬁ JACATCIIBHOCTH 1
TOTOBHOCTH K CaMOPa3BHUTHUIO, CAMOCTOATCIIBHOCTH U
CaMOOITPCACIICHUIO.

- BJIaJICHHE OCHOBOIIOJIATAIOIUMH XUMHYESCKUMHU TTOHATUSIMU,
TEOPHUSMH, 3aKOHAMH B 3aKOHOMEPHOCTSIMH (HarpuMmep,
nepuoauyeckui 3akoH 1.1. MenneneeBa, Teopust
XUMHUYECKOTO CTPOCHHSI OPTAaHNYECKUX BemecTB A.M.
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TOBapoB (YCiIyT)
OpraHH3alH.

- MUHTEpEC K MO3HAHMIO U UCCIIEI0BATENBCKOM
JEATEIIbHOCTH, TOTOBHOCTh K aKTUBHOMY MOJTYYEHUIO
HOBLIX 3HAHUH.

- DKOJIOTMYECKas KyJIbTypa U MOHMMAHHUE 3HAYUMOCTHU
JOCTHKEHUM XUMHUYECKOU HAyKH JUIsl pa3BUTHUS
COIMAIBHON W TIPOU3BOACTBEHHOM cep.

- TOTOBHOCTH K TPY/ly, OCO3HAHHE [IEHHOCTH MacTepCTBa
U TPYI0JIIo0He.

- CIIOCOOHOCTH UCTIONTF30BATh XUMUYECKUE 3HAHUS JIIIS
pelieHus mpooiieM B peasibHbIX )KU3HEHHBIX CUTYyaIHIX.

MertanpeaMeTHble pe3yJibTaThl

- OBJIAICHUC YHUBCPCAJIbHBIMHU IMMO3HABATCIIbHBIMU
JNEUCTBUSMH: YMEHHE (OPMYITHPOBATH MPOOIEMBI,
CTaBUTH L€, AaHATU3UPOBATH U HHTEPIIPETUPOBATE
WHQPOPMAIIHIO, IeTaTh BBIBOIBI.

- pa3BUTHE HaBBIKOB pa0OTHI ¢ MH(OPMAIHE: TOUCK,
aHaJIN3, CHCTEMATH3aLuUs JaHHBIX U3 PA3IMYHBIX
HCTOYHMKOB (Hay4HO-TIOIyJISIpHAs JIUTEPATypa,

- YMEHHE HUCIIONIb30BaTh HAYYHBIH S3BIK, IPUMEHATH
3HAaKU U CUMBOJIBL, ()OPMYJIbI, HOMEHKIIATYPY

-bopMHpOBaHNE HaBBIKOB YUEOHO-UCCIIEA0BATEIILCKON U
HpOeKTHOﬁ ACATCIIbHOCTH, BKIIIOYad IMJIAHUPOBAHUC U
BBITIOJTHEHUE SKCIIEPUMEHTOB.

- pa3BUTHE KOMMYHUKATUBHBIX YMEHUN: YMEHUE
3aJaBaTh BONPOCHI, BEICKa3bIBaTh UJIEH, (POPMYIUPOBATH
MIPEUIOKEHUS, TPEACTABIATH PE3yIbTaThl paOOTHI.

bytneposa).

-YMEHHUE YCTaHaBIMBAaTh IPUHANJICKHOCTD BEILECTB K
onpeen€HHbIM KJIaccaM U IPyNIaM COCIUHEHUN,
XapaKTepU30BaTh UX COCTaB U CBOWCTBA.

-HaBBIKM ONPE/EJICHUS] BUJJOB XUMUYECKHUX CBS3EH
(xoBaJIeHTHAas, HOHHAs, METAJUIMYECKasi, BOJIOPOAHAS) U TUIIOB
KPUCTAJTIMYECKUX PELIETOK BELECTB.

-yMeHue Kilaccu(PpUIMpPOBaTh XUMUUECKHE PEaKuu 1
MIPOBOJUTH PACUETHI 10 XUMHUECKUM (popMyIiam u
YPaBHEHUSIM.

-BJIaJICHHUE MPaBUIAMH TEXHUKHU 0€30MacHOCTH Tipu paboTe ¢
XUMHYECKUMHU BEUIECTBAMH.
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2. CTPYKTYPA U COIAEPXKAHHUE OBIIEOBPA3OBATEJIBHOM

JAUCHUTIJIMHBI «XUMMWUS»

2.1. O0beM JUCUUILIMHBI U BUABI Y4e0OHO# padoThl

. O0beM B

Buna yueOHoii padoThI
yacax

O0bém o0pa3oBaTeIbHOI NPOrpaMMbl AUCHHUIIIMHBI 72
Conep:kanue y4e0HOro MaTepuaa 64
BT. U..
TEOPETUYECKUE 3aHATHS 26
IIPAKTUYECKHUE 3aHATHSA 30
nabopaTOpHBIE 3aHITHS 6
IIpodeccuoHaIbHO OPpHEHTHPOBAHHOE co/lep:KaHMe (Co/lep:KaHue 3
NPUKJIATHOTO MOAYJIsA)’®
BT. U.:
TEOPETUYECKUE 3aHATHS 4
IIPAKTUYECKUE 3aHATUS 4
IIpomexkyTounas arrecranus (1udpepeHupoBanHbIii 3auer)’ 2

* TIpodeccHOHANBHO OPHEHTHPOBAHHOE COMAEPKAHME MOKET OBITh PACIpPENETICHO IO pasjaeiaM (Temam) WIu

CKOHLEHTPUPOBAHO B pasaene [IpuknaaHoi MOIyb.

4 d)opMa HpOMe)KyTO‘iHOﬁ aTTeCTally U KOJMYCCTBO YaCOB, OTBOAMMBIX Ha €€ MPOBEACHUE, PETIAMCHTUPYIOTCA

yaeonpM m1anom OIT CITO
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2.2. TemaTu4eckuii IJIAH M co/iep:KaHNe TUCITUTIIIUHBI

HaumMmenoBanmue
pa3aesaoB U TeEM

Conep:kanme y4e0HOro MaTepHajia (0CHOBHOE M NPO(heCCHOHAILHO OPHEHTHPOBAHHOE),
JIadopaTOpPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb

O0BéM
4acoB

DopmupyeMble
KOMIIETEHIIUH

1

2

4

Copep:kaHue y4eOHOI0 MaTepHuaJia

64

Pa3zgea 1. TeopeTuueckue 0CHOBbI XUMHMH

18

Tema 1.1.
OCHOBHEBIE
XUMHAYECKHE TOHATHUSA
U 3aKOHBI, CTpPOCHHE
aTOMOB  XHMHUYECKHUX
2JIEMEHTOB

Coaep:xaHue y4eOHOro MaTepuaJia

XuMudeckuit aneMeHT. AToM. SIIpo aToMa, H30TOMBL. DJIEKTPOHHAS 000JI0UKa. DHEPreTUIECKHe
YPOBHH, TIOJTypOBHH. ATOMHBIE OpOUTaIH, S-, p-, d- smeMeHnThl. OCOOCHHOCTH pacipeaeIeHUs
AIIGKTPOHOB MO OPOUTAISAM B aTOMax JJIEMEHTOB MEPBBIX UYETHIPEX MEPUOJOB. DIEKTPOHHAS
KoH(purypamus atomoB. OCHOBHBIE XUMUYECKHE 3aKOHBI

IIpakTH4yecKkue 3aHATHS

[Tpaktuueckas padora Nel. «OcCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHH M PACUETHI IO
YPaBHEHUSAM XUMHUYECKUX PEAKLIUI».

OTtHocuTeNbHBIE aTOMHAsi U MOJIEKYJIsipHas mMacchl. MoisipHas Macca. KonnuecTBo BeriecTsa.
MaccoBast nonsi BemiecTBa. 3akoH ABorajgpo. MossipHelii 00beM Ta30B. OTHOCHUTENbHAs
IUIOTHOCTH ra30B. PacueTsl 0 ypaBHEHUSAM XUMUYECKUX PEaKLUi ¢ UCTIOJIb30BaHUEM MacCOBOM
JIOJIM BEIECTBA, 00beMa (HOpMaJIbHbIE YCIOBHS) Ia30B, KOJMYECTBA BEIIECTBA

OK 01

Tema 1.2.

[Tepuonnueckuii 3aK0H
u [Tepuoanueckas
CHUCTeMa XUMHUYECKUX
anmementoB  JI. N
MeHnpenaeeBa, UX CBS3b

c COBpPEMEHHOM
TEOpUeH CTPOEHHUS
aTOMOB

Conep:kaHue y4e0HOIr0 MaTepuaJia

HpaKTI/I'{eCKI/Ie 3aHATUSA

[Tpaktnueckas pabora Ne2. «M3ydeHue nepuoandeckux 3aKOHOMEPHOCTEH U UX B3aMMOCBSI3U CO
CTPOECHHEM ATOMOBY.

Ilepuoanueckas cucrema xuMudeckux ieMeHToB /.M. MenneneeBa. CBsA3b MEepHOIUYECKOTO
3aKkoHa U [lepnonnueckor CHCTEMBbI XUMUYECKHX JIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsI CBOWCTB XUMHMUYECKUX 3JEMEHTOB, 00pa3yeMbIX HMHU
IPOCTBIX M CIIOKHBIX BEILECTB IO rpymnnaM u nepuogam llepuonnyeckoil cucreMbl. 3HaueHHE
NEPUOANYECKOTO 3aKOHA U CUCTEMBI XMMHUYECKHX uieMeHToB J[.M. MenneneeBa B pa3BuTUH
HayKH.

Y CTaHOBIEHUE CBS3M MEXKIAY CTPOSHUEM aTOMOB XMMHUYECKHUX HJIEMEHTOB M NEPUOIUYECKUM

OK 01
OK 02
IIK 2.2.

> O6pazoBarenbHas OPraHu3alysl BIPaBe CAMOCTOSATEIBHO ONPEIENATh [OCIEI0BATEILHOCT H3yIEHHUS Pa3/ielioB H TEM, BXOJISIIMX B HUX, & TAKIKE IePEPaCIIPEeIATh KOIHIECTBO
4acoB /ISl OCBOCHUS 00yJarolMMHUCS y4eOHOT0 MaTepuala, C y4eToM JIOTUKH (JOPMHUPOBaHUS TUCIUILIMHAPHBIX PE3yIbTaTOB, OOMNX M MPO(ECCHOHANBHBIX KOMIETECHINH,
MEKIPEIMETHBIX CBSI3€H C PYTrMMH JUCHUIIIMHAMU 00111e00pa30oBaTeIbHOTrO U 001IenpodeccHoHaNbHOr0 HHMKIOB yuaebHoro miana OIT CIIO.
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M3MEHEHUEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHHUI B COOTBETCTBUU C TIOJIOXKEHUEM
[lepuoanueckoil cucteMsl. PelieHne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM Ha
XapaKTepU3alUI0 XUMHUYECKUX DJIEMEHTOB «MeTauimueckue / HeMeTaNIMYeCKUue CBOWCTBA
XUMUYECKHUX DIIEMEHTOB B COOTBETCTBHM C WX JJICKTPOHHBIM CTPOEHUEM U IOJIOKEHUEM B
MepUOANYECKON crucTeMe XuMHUecKux aneMeHToB /.M. MenaeneeBa»

Tema 1.3.

Crpoenue  BemiecTBa
u npupoja
XUMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kaHue y4eO0HOIr0 MaTepuaa

Crpoenue BemecTBa. XuMuieckas cBsi3b. Bupl XuMHueckoi cBsi3u (KOBaJIEHTHAs! HEMOJSIpHAS
U TIOJISIpHAsi, MOHHAsA, MeTajulndyeckas). MexaHn3Mbl 00pa30BaHUsl KOBAJIEHTHONH XHMHUYECKOM
cBA3M (OOMEHHBII W  JOHOPHO-akUenTopHbIH). BogoponHas cBsi3b. BaneHTHOCTD.
OneKkTpooTpuIaTenbHOCTh. CTeneHb OKUCIeHUs. MIOHBI: KATHOHBI M aHUOHBI

HpaKaneCKue 3aHATHSA

[Tpaktuyeckas padora Ne3. «CTpoeHue BelecTBa U NpUpPoia XUMUUECKOH CBA3H».
JemoHcTpanust Mozenell KpUCTAUIMUECKUX PELIETOK: HOHHOM (XJIOpUJ HaTpusi), aTOMHOM
(rpacdut u anMa3z), MOJIEKYJIAPHOM (YIJIEKUCIBIHN ra3, noJ), MEeTAJUINYECKON (HaTpuil, Maruuii,
Menp). Pemenne nmpakTrdeckux 3aJaHuil Ha COCTaBJICHUE DIIEKTPOHHO-Tpadudeckux Gopmy
37eMeHTOB 1—4 nepruoaoB

OK 01
K 2.2.

Tema 1.4.
Knaccudukanus,

H HOMECHKJIATypa
HEOPTaHUYECKUX
BEIIIECTB

Conep:kanue y4e0HOro MaTepuaJia

Knaccugukamuss HeopraHuueckux BemiecTB. HoMeHKiaTypa HEOPraHMYECKHX BEIIECTB
(oKcHIBl, TUIPOKCHUIBI, KUCIOTHI, coiiu). BelecTBa MOJEKYJISPHOIO U HEMOJEKYJISPHOTO
CTpOeHUs. ArperaTHble COCTOSIHUS BenlecTBa. Kpucrammnueckue u aMmopHbIe BeliecTBa. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTAUIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAs1, METAJUTMYECKasi ). 3aBUCUMOCTb CBOMCTBA BEUIECTB OT THIA KPUCTAIUIMUYECKON PEIIETKU

IIpakTnyeckue 3aHATHS

[TpakTuueckas padota Ne4. «HoMeHkIaTypa HEOPraHUYECKUX BEIIECTBY.

Pemenne mnpakTUdyecKuX 3alaHui MO KiIaccU(UKAIMKM, HOMEHKJIATYpe U XUMHYECKUM
dopMyrIaM HEOPraHWYECKUX BEIIECTB PA3TUYHBIX KIaccoB (YrapHbIH Ta3, YIJEKHCIBIA ras,
aMMUaK, raiieHasi U3BecTb, HeralleHas U3BECTh, MUThEBas COJa U JPYIHX): HA3BaHUS BEIECTB
no mexayHaponHou (MFOITAK) mnu TpuBHaIbHON HOMEHKJIATYpE W COCTaBICHHE (POPMYIIBI
XUMHYECKUX BEIIECTB, OINpeaeNieHHe MPUHAANISKHOCTH K Kiaccy. Ilouck mHpopmanuu 1o
Ha3BaHUIM, WICHTU(PHUKATOPAaM, CTPYKTYpHBIM (opMyrIaM. AHAIN3 XUMHUUECKOW HHPOpMaInHy,
MOJTy4aeMoOil M3 pa3HbIX UCTOYHHKOB (CpeacTB MaccoBod uHopMaiuu, cetb HMHTepHeT u

JIPYTHE)

OK 01
OK 02

Tema 1.5.

Coaep:xaHue y4eOHOIro MaTepuaJia

OK 01
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Tunel XUMHUUECKUX
peakuuii

Xumnueckass peakius. Kiaccupukamuss XUMHYECKHX peakuii B HEOPraHMYeCKOW W
OPraHMYECKON XUMHUH. 3aKOHBI COXPAHEHHUS MAaCChl BEIIECTBA, COXPAHECHHS W IPEBPAILCHUS
SHEPrUM NPU XUMMHUYECKUX peakiusX. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINY (YPaBHEHUS
OKHUCJICHUSA-BOCCTAHOBJICHHSI,  CTENEHb  OKUCJICHHSA, OKUCIMTEIb W  BOCCTAHOBUTEID,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIUU B IIPUPOJE, IIPOU3BOACTBEHHBIX IIpoleccax H
KHM3HECSITETbHOCTH OPraHU3MOB)

K 2.2.

Tema 1.6.
CKOpOCTh XMMHYECKUX
peakuuii. XUMHUYECKOE
paBHOBeEcHE

Conep:kaHue y4eOHOT0 MaTepHuaia

CKOpoCTh peakluu, €€ 3aBUCHUMOCTb OT Pa3IUYHBIX (PAKTOPOB: MPHUPOJABI Pearupyromux
BEUIECTB, KOHIIEHTPALMM pEarupyrolux BEUIECTB, TEMIEpPaTyphl U IJIOLAAM PEAKIIMOHHOU
noBepxHocTH. TerioBble 3P PEKThl XUMUUECKUX PEAKLUI: 3K30- ¥ SHAOTEPMHUUECKUE PEaKIIHH.
OOpatumble peakiuu. XHUMHYeckoe paBHOBecHe. DakTOphl, BIMSIOINIME HA COCTOSHHUE
XMMHUYECKOTO paBHOBECHUS (KOHILIEHTpPALUsl peareHTOB WJIM IMPOAYKTOB PEAKIMH, JaBJIEHUE,
temneparypa). [Ipunnun Jle [laTtense

IIpakTH4yecKue 3aHATHS

[Ipaktuueckast pabora NoS. «BnusiHue pa3nuuHbplX ()aKTOPOB HAa CKOPOCTh XHUMHUYECKOU
peakuumn».

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUN Ha aHauu3 (AKTOpPOB, BIHUAIOLIUX Ha
MU3MEHEHUE CKOPOCTH XMMHMUYECKOHN peaKkMK. 3aBUCUMOCTb CKOPOCTU XUMHYECKON PEAKLUHU OT
IIPUCYTCTBUS KaTaJM3aTOpPa Ha IPUMEPE Pa3IOKEHHUs IMEPOKCHUAA BOAOPOJA C ITOMOIIBIO
JUOKCHJAa MapraHua WM KaTtajasbl. PenieHue IIpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
npumeHeHne npuHnuna Jle-Illarense ns HaXO0XAEHUS HAINpPaBICHUS CMEIICHUS PAaBHOBECHS
XMMUYECKOH peakluy U aHaJIu3 (PakTOpoB, BIUAIONIMX Ha CMELICHHE XUMUYECKOI0 PAaBHOBECHUS

OK 01
OK 02
K 2.2.

Tema 1.7.

PactBopsI, Teopust
AJIEKTPOJIUTUYECKOMN
JMCCOLMAIMU U HOHHBIN
oOMeH

Conep:kanue y4e0HOro MaTepuaJia

PactBopbl. Bunbl pacTBOpoB MO COAEpP>KaHUIO PACTBOPEHHOIO BellecTBa. PacTBOPUMOCTH.
[TonsiTue o aucnepcHbIX cucrteMax. VICTHMHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBas nous
BelecTsa B pactope. [lonsarue o Bogopoanom nokasatene (pH) pactBopa. DnekTpoauTudeckas
quccouuranusi. CuibHbIE U cadble 3JEKTPOIUTHI, HEIJIEKTPOIUThl. Peakinu noHHoro ooMeHa

JlaGopaTtopHble 3aHATHUSA

JlaGopatopHnas pabota Nel «IIpurotoBieHue pacTBOPOBY.

IIpuroroBneHue pacTBOpPOB 33JaHHOM MACCOBOM J0JIEH pacTBOPEHHOTO BEUIECTBA, IPOBEJICHUE
peakuuii HMOHHOTO OOMEHa, OIpeNeeHue CpeAbl pPACTBOPOB BEIIECTB C  IOMOIIbIO
YHUBEpPCAJIbHOTO HMHJUKaTOpa (KuCias, HEeWTpajbHas, LIeJI04Has). 3a/laHusl Ha COCTaBJICHHE
VOHHBIX peakuui. PelleHne npakTUKO-OpUEHTHPOBAHHBIX PAacUETHBIX 3a/laHUN Ha pacTBOPHI,

OK 01
OK 02
OK 04
OK 07
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HCIIOJIb3YCMBIC B OBITOBOM U HpOI/I3BOI[CTB€HHOI71 JACATCIIBHOCTH YCJIOBCKA

IIpakTHYeckHe 3aHATHA

[TpaxTrueckas padora Ne6
CrtpoeHue BelecTBa U XMMHUYECKHE peakiuu (1o pasaeny 1)

Paznen 2. Heoprannueckasi xummusi

12

Tema 2.1.
DU3NKO-XUMHUYECKHE
CBOICTBA
HEOPraHUYEeCKUX
BEIIECTB

Conep:xanue y4e0HOro MaTepuaJjia

Meramibl. [lonoxenue wetamwioB B llepuoanueckoid cUCTEME XHMHUYECKUX JJIEMEHTOB.
OCOOCHHOCTH CTPOCHHSI DJICKTPOHHBIX O00JIOYeK aToMOB MeTauioB. OOmue ¢dusnveckue
cBoiicTBa MeTa/uioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKUM psJi HANPsSKEHUN METaJlIOB.
XHUMHYECKUE CBONCTBA BAKHEUIIINX METAUIOB (HATPHM, KaJIH, KaJbIMi, MAaTHUHA, aJIOMUHHM,
IIUHK, XpOM, >Xelle30, MeIb) M HMX coeAuHeHuil. OOmue crnocoObl MOMY4YEeHUS METaslIoB.
[IprMeHeHre MeTaJIJIOB B OBITY M TEXHUKE

Hewmeranel. [lonoxxenne HeMeraiuios B Ileproaudeckon cucteme XMMUIECKUX 3ieMeHToB J1.1.
MenpneneeBa M OCOOCHHOCTH CTpPOCHHMsI aroMoB. Du3nyeckwe CBOWCTBA HEMETAILIOB.
ANoTponus HEeMETauIoB (Ha mpUMepe KUCIopoa, ceprl, Gocdopa u yriaeponaa). XUMUYECKHE
CBOMCTBA U MTPUMEHEHNE BAKHEUIITUX HEMETAJIOB (TaJIOT€HOB, CEPHI, a30Ta, ocdopa, yriepoaa
U KpPEMHHUsI) M HUX COCAUHEHUH (OKCHIOB, KHUCIOPOACOJEPKAIIUX KHUCIOT, BOJOPOJIHBIX
coenuHeHMi). [I[puMeHeHne Ba)KHEHIIIMX HEMETAUIOB U UX COCIMHECHUN

XHUMHUYECKHE CBOMCTBA OCHOBHEIX KJIAacCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, cojieil u I[p) I'enernyeckas CBI3b HCOPraHNM4Y€CKUX BEIICCTB, IMPHUHAIICKAIINX K
Pa3InYHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B U3MCHCHHUH CBOIICTB IMPOCTBIX BCHICCTB, BOJOPOAHBIX
COGHHHCHHﬁ, BBICHIMX OKCHUIOB U THAPOKCHUJIOB

HpaKTI/I'{eCKI/Ie 3aHATUSA

[IpaxTuueckas padota No7. « DU3UKO-XUMHYECKHE CBONCTBA HEOPTaHUUYECKHUX BEIIECTBY.
CocraBineHHe ypaBHEHHH XHMMUYECKHX PpEaKIMi € ydacTUEM IHPOCTBIX M  CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAJJIOB; OKCHUIOB METa/lIOB, HEMETAJIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KHCIIOT, OCHOBAaHUI M aM(OTEPHBIX THIPOKCUIOB;
HEOPraHUYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

[Tpaktuueckas padora Ne§

Pacuérbl Macchl BeliecTBa Win 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO W3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, Pacu€Thl MacChl (00bEMA, KOTUYECTBA
BElIeCTBa) MPOIYKTOB PEaKlMu, €ClIM OJHO U3 BEUIECTB MMeeT NpuMecH. Pemienne mpakTuko-
OpUEHTUPOBAHHBIX 3aJaHUIl Ha CBOWMCTBA, COCTaB, MOJy4YeHHE U O€30I1aCHOE HCII0JIb30BAHUE

OK 01
OK 02
OK 04

[IK 2.2.
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BaXHEHIIINX HEOPraHUYECKHUX BEUIECTB B ObITY M MPOPECCHOHANIBHOMN IEATeIbHOCTH YeJIOBEeKa

Tema 2.2. Coaep:xxanue yueOHOIro MaTepuaJia OK 01
Wnentuduxanus JlaGopaTopHble 3aHATHS OK 02
HCOPraHH9CCKHX JlaGopaTtopHnas pabora No2 «MneHTudukanus HEOPraHMIECKUX BEIIECTBY. OK 04
BCILIECTB Pemienne skcrieprMEHTaNbHBIX 33/1a4 0 XMMUYECKUM CBOMCTBAM METAJUIOB U HEMETAIIOB, O

pPacrlo3HaBaHUIO W TOJYYEHUIO COEAMHEHUH METaUIOB M HEMETaIOB (B3auMOJIEHCTBUE

THJIPOKCUIA AIFOMUHHSI C PACTBOPAMH KHUCJIOT U IIenoueit,). neHTudukamms HeopraHnaecKux

BEUIECTB C HCIIOJIb30BAHUEM HX (PU3UKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX

peakuuii. KayecTBeHHBIE peaknuu Ha Cynb(paT-, KapOoHAT- U XJIOPUA-aHHOHBI, HA KATHOHBI

METAJIJIOB U KATHOH aMMOHUS

IIpakTHyeckne 3aHATHA

[TpakTuueckas padota Ne9

CBolicTBa HEOPraHUYECKUX BELIECTB (10 pazaeny 2)
Pasnea 3. Teopernueckne 0CHOBBI OPraHNYeCKOM XUMHUH
Tema 3.1. Conep:kaHue y4e0HOIro MaTepuaJa OK 01
Knaccudukanmus, IIpeameT opraHn4ecKOd XUMHUU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B ITOJIyYECHUU HOBBIX K 2.2.
CTpOEHHE Y |BEUIeCTB M MaTepuasoB. Teopus CTpoeHus opraHudeckux coeauHenuit A.M. bytneposa, eé
HOMEHKJIaTypa OCHOBHBIE NIOJI0kKeHUsA. CTpyKTypHBIE (HOPMYJITBI OpPraHMYECKHX BellecTB. [ oMosorus, n3omepusi.

OpraHNYCCKHX BCIICCTB

XUMHUECKas CBsI3b B OPraHMYECKUX COCAMHEHUSX: KpaTHbIE CBSA3HU, G- U TT-CBSI3H.
[IpencraBnenne o KiaccH(UKAMK OPraHUYECKHX BemecTB. HoMeHKiaTtypa OpraHHYecKHX
COEJMHEHUI (cucTeMaTuyeckas) M TpUBHAJIbHBbIE Ha3BAaHUS BaKHEHIIUX IpeIcTaBUTEICH
KJIACCOB OPraHUYECKUX BEILECTB

IIpakTHyeckue 3aHATHA

[TpaxTuueckas padota Nel(0. «HomeHkiaTypa opraHmuecKix BEIIeCTBY.

OzHakoMyieHHEe ¢ oOpa3laMH OpraHMYecKMX BEIIECTB M MaTepuajaMd Ha UX OCHOBE,
MOJIETMPOBAaHUE  MOJIEKYJ  OpraHMYeCKHWX  BELIECTB,  HAOMIOJEHHWE W  ONUCaHHE
J€EMOHCTPALIMOHHBIX ONBITOB MO MPEBPAIICHUI0 OpPraHMYECKUX BEIIECTB IPU HArpeBaHUU
(rutaBnienue, oOyrimBaHue W ropeHne). CocTaBiieHHE TOJHBIX U COKPAICHHBIX CTPYKTYPHBIX
dbopMynl OpraHMYECKHX BEIIECTB OTAENBHBIX KJIACCOB, WCIONB3YSl UX Ha3BaHHUS IO
CHUCTEMaTUYeCKOW W TPHUBUAIBHOM HOMEHKJIAType (STWJIEH, aleTHJICH, TJIMIEepUH, (EHO,
dbopManbaerua, yKCycHash KUCIOTa, MUIKH). PacueTsl mpocTteiimeit GopMysl OpraHnuecKoi

MOJIEKYJIbl, HCXO/Isl U3 AJIEMEHTHOro cocTana (B %)
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Pazpnen 4. YriaeBoaopoabt

10

Tema 4.1.
YrieBonopoasl U HX
MPUPOJIHbIE HCTOYHUKU

Coaep:xxanue yueOHOro MaTepuaJia

[TpenenpHbIE yTIEBOAOPOIBI (AJIKAHBI): COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psil. MeTaH 1 3TaH:
COCTaB, CTpOeHHE, (PU3NYECKHE W XUMHUYECKHE CBOWCTBA (peakiuy 3aMeIIeHUs U TOPEHHs),
HOJY4YEeHUE U IPUMEHEHHUE.

HenpenenbHble yrieBogopo/ibl (aIKEHbI, aJIKaIUEHBbl, aJTKUHbI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIEH U MPOIUJIEH: COCTaB, CTPOCHHUE,
¢buznyeckue U XUMHUYECKUe CBOMCTBA (PEaKIMK T'HAPUPOBAHUS, TAIOT€HUPOBAHUS, THIpaTalluH,
OKHCIICHHS U TIOJIMMEPU3ALIH) MTOJTyYeHHE U IPUMEHEHHE.

Anxanuensl: OyranueHn-1,3 u meTunOyraguen-1,3, XuMHUeckoe CTpOeHue, CBOMCTBa (peakuus
NOJMMEpHU3aluK), MpPUMEHEHUEe (U1 CHHTEe3a HPUPOAHOTO M CHHTETHUYECKOro Kaydyka MU
PE3UHBI).

AJKHHBI: COCTaB M OCOOEHHOCTH CTpPOEHHUS, TI'OMOJIOTHUECKUH psii. ALETHIEH: COCTaB,
XUMHUYECKOE CTpPOEHHUE, (PU3Mueckrue U XUMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMS,
rajJloreHUPOBAaHUs, THIpaTallMd TOPEHUs), T[OJlyueHHEe U  [pUMEHeHHe (MCTOYHMK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU M PE3KH METAJIJIOB)

ApomaTtuueckue yriaeBoaopo/s! (apeHsl). beH3on u Toimyon: cocras, cTpoeHue, GU3NUECKue U
XUMHYECKHE CBOMCTBA (peaKLUy raJoreHUpOBaHMs U HUTPOBAHUSA), MTOJyY€HHUE U TIPUMEHEHHE.
TOKCHYHOCTH apeHOB (BIUSHME OCH30J1a HA OpPraHU3M YeloBeKa). ['eHeTHueckas CBsI3b MEXKIY
YTJIIEBOAOPOAaMHU, MPUHAMJIC)KAITUMHU K Pa3JIMYHBIM KJIaCCaM.

[TpupoaHbIe HCTOYHUKHU YTIIEBOIOpOA0B. [IpupoaHbIii ra3 1 nonyTHbIe HeTaHbIe Ta3bl. HedTh
e¢ mnpoucxoxaenue. CrocoObl mepepabOTKH HePTHU: MEeperoHkKa, KPEeKUHr (TepMUYECKH,
KaTauTHueckuil), mnuponus. IIpoaykTel mnepepaboTKM He(pTH, HX NPUMEHEHHE B
MMPOMBIINIJICHHOCTH

U B ObITy. KaMeHHBIH yToJib M IPOAYKTHI €ro nepepadboTKu

OK 01
OK 02
OK 04

Tema 4.2.
DUBUKO-XUMHUYESCKHUE
CBOIMCTBaA
YIJIEBOJOPOAOB

Conep:kaHue y4eOHOIro MaTepuaJia

JlabopaTropHble 3aHATHS

JlaboparopHas pabota Ne3 «CBoiicTBa yIriIeBOAOPOIOBY.

TpuBuanbHas U MEXIyHApOIHAsT HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTyYEHUS
yraeBonopoaoB. [lomydenue sTuieHa ¥ U3y4yeHHE €ro CBOMCTB. MoJenupoBaHHE MOJIEKYT H
XUMUYECKHUX TPEBPAIICHUI YTIeBOAOPOIOB (Ha MpUMepe dTaHa, ITHICHA, alleTUIICHA U JIp.) U
raJIOTeHOMPON3BOAHBIX

OK 02
OK 04

Paznea 5. Kucaopoaocoaepxanue opraHuyecKkue coeIuHeHust

10
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Tema 5.1.
Crouptsl. DeHon

Conep:kaHue y4eOHOTro MaTepuaJa

[IpenensHbIE OMHOATOMHBIE CIIUPTHI (METAHOI M 9TAHOJ): CTPOEHHUE, (DU3NIECKHE U XUMHUCCKUEC
CBOMCTBA (peaKkIUu ¢ aKTUBHBIMH METaJUIAMH, TaJIOT€HOBOJOPOJaMH, TOPEHHUE), IPUMEHEHHUE.
BomopoaHbie CBA3M MEXKIy MOJIEKYJIaMU CIHPTOB. DHU3MOIOrHYECKOe JEHCTBHE METaHOIA U
ATAaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaToMHbIe CIUPTHI (ITHICHIJIMKONb U TIIHIEPHUH): CTPOCHHE, (GU3UUYECKUE ¥ XUMUYECKHE
CBOMCTBA (B3aHMOI[eﬁCTBPIC CO MICJIIOYHBIMU MCTAJJIaMHM, Kad4C€CTBCHHAs PpPCaKLuUsA Ha
MHOTOATOMHBIE CHHPTHI). PU3HOJOTHUECKOE ACHCTBHE HAa OpraHM3M dYelloBeka. [IpuMeHeHHe
TIMICprUHA U STUJICHIJIMKOJIA.

®enon. CtpoeHne MOJIEKYIIbI, (GU3UUECKHE M XHMHYECKHe CBOMCTBa (eHoaa. TOKCHUHOCTH
(dbeHoua, ero GU3MOIOrHIECKOE JICHCTBUE HAa OPraHU3M 4esoBeka. IIpumeHenue dheHona

OK 01
OK 07

Tema 5.2.
AJnnernnel.

Kap6oHOBBIE KHCTTOTHI.

CrnoxHble 3(¢upbl

Conep:kanue y4e0HOIro MaTepuaJia

Anpaerunpl W KeTOHBI ((popMasibIern/, aneTanbIerul, aleToH): CTPOCHHE, (U3HYSCKUE H
XMMHYECKHE CBOMCTBAa (peakIMH OKUCICHHS U BOCCTAHOBJICHHS, KAUECTBEHHBIC DPEAKIIHH),
MOJIyYeHUE U TIPUMEHECHHE.

OOHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAas W YKCYCHasi KHUCJIOTHI):
CcTpoeHHWE, (U3MUECKHEe W XUMHUYECKHE CBOWCTBA (0OIIME CBOWCTBA KHCJIOT, pPEAKIHS
sTepuuKanmu), MOodydeHHe U mpuMmeHeHue. CTeapuHOBas W OJEHHOBas KHCIOTHI Kak
MIPEJICTAaBUTEIIN BBICITUX KAPOOHOBBIX KUCIIOT. MbIIa KaK COJIH BBICIIAX KapOOHOBBIX KUCIIOT, UX
MoOIoIIee JEHCTBHUE.

CrnoxHbIe 3QUpHI KaK TMPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIpon3 cloKHBIX 3(UpOB. JKUPHL.
I'maposms sxupoB. [Ipumenenue xupoB. bruosornueckas posb )KHPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrieBoanl

Conep:kaHue y4e0HOro MaTepuaJjia

VYraeBoasl: cocTaB, Kiaccu(UKaIUs yIiIeBOJOB (MOHO-, AM- M ToOJHcaxapuiabl). [moko3a —
MpOCTEHIINKA MOHOCAaXapHJl: OCOOEHHOCTH CTPOCHMSI MOJIEKYJbI, (PU3HUECKUe M XHUMHUYECKHE
CBOWCTBA TJIIOKO3BI (B3auMopeWcTBUe ¢ ruapokcuaom meau (II), okucieHMe aMMHUauHBIM
pactBopoM okcuza cepedpa (I), BoccranoBneHne, OposkeHHE TITFOKO3bI), HAX0XKICHUE B PUPOJIE,
NPUMEHEHHE TIIOKO3bl, OHOJOrMyeckass pojib B JKU3HEICSITEIbHOCTH OpraHu3Ma 4YelloBeKa.
®orocunTte3. PpyKkTo3a Kak U30Mep IITHOKO3bI.

Caxapo3a — mpeacTaBUTENb AUCaXapuIOB, TMIPOJIM3 CaXapo3bl, HAXOXKJIEHHE B IMPHPOJEC U
pUMEHEHHE.

[Tonucaxapuapl: Kpaxmall U LEUTI0I03a Kak NpUpOAHble moiuMepbl. CTpoeHHe Kpaxmana H
IEJUTFOJIO3BI, PU3UUECKUE M XMMUYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KAaUeCTBCHHAs PEaKIIUs

OK 01
OK 02
OK 04
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C MOJI0OM)

Tema 5.4. Conep:kaHue y4eOHOIro MaTepuaJia 4 OK 01
@usuko-xumuueckne |IIpakTHyecKue 3aHATHS OK 02
CBOWCTBA [Ipaktuueckass pabdora Nell. «HomeHKkiaTypa KHCIOPOAOCOICPIKAIIMX OPraHHMYCCKHX OK 04
KHCJIOPOAOCOACPKAIIMX | COSTHHCHUI .
OpPraHUYECKUX TpuBuaneHas U MEXAyHapOoJIHAs HOMEHKJIATypa, XMMHUECKHE CBOWCTBA, CIIOCOOBI MONTYYECHUS
COCIMHEHUI CHHPTOB U (PEHOIJIOB, KAPOOHOBBIX KUCIIOT U ()UPOB, aJIbAETHI0B U KeTOHOB. COCTaBIeHHE CXEM

peakiuii (B TOM 4YHClIe TO MPENIOKEHHBIM IEMOYKaM MPEBpAIICHHIi), XapaKTepU3YIOLIUX

XUMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPKALIUX OPraHUUEeCKUX COSTUHEHHM 4

[Tpaktuyeckas pabora Nel2. «Xumudeckue M (pusnyeckue CBOMCTBA KUCIOPOIOCOAEPKAIINX

OpPraHUYECKUX COCIUHEHUSD.

[IpoBenenue, HaOMOACHUWE M ONMCAHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB,

KayeCTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHuciaeHHe 3TaHona okcuaom meau (II)),

MHOT'0QTOMHBIX CIIUPTOB (B3auMoJieiicTBUE ruLepuHa ¢ ruapokcuaom meau (1)), anpaerunon

(okucneHHMe aMMHUadyHbIM pacTBopoM okcuaa cepeOpa(l) u rtuapoxkcugom wmeau  (ID),

B3aMMO/IEIICTBHE KpaxMalla C HOJIOM), U3YUEeHUE CBOMCTB PacTBOpa YKCYCHOM KHCIIOTBI
Pa3zges 6. A3oTcoaepxaiiue OpraHnyecKkue coeIuHeHus 4
Tema 6.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
AMUHBI. AMWHBI: METUJIAMUH — MPOCTEUIINK MPEACTABUTENIh AMUHOB: COCTaB, XUMHYECKOE CTPOCHHE, OK 02
AMMWHOKUCIIOTHI. buznUYecCKre 1 XUMUIECKUE CBOMCTBA, HAXOXKICHUE B IIPUPOJIC. OK 04
benku AMUHOKHUCIIOTBl Kak aM(OTepHble OpraHuueckue coeAuHeHus. DuznyecKkue U XUMHUYECKHE

CBOICTBAa aMMHOKMCIOT (Ha IpUMepe INuuuHa). buojormueckoe 3HAUYEHUE AMUHOKHCIIOT. 2

IMenTuaer.

benku kak mpupojaHsie monumepsl. llepBuuHas, BTOpUYHAs U TPETHYHAS CTPYKTypa OEJIKOB.

XUMHYECKHE CBOWCTBA OENIKOB: TMAPOJIU3, ACHATYpallis, KAYeCTBCHHbIE peaKlIUK Ha OeIKu

IIpakTHYecKue 3aHATHS

[TpakTuueckast pabota Nel3. «CBoiicTBa a30TOCOAEpKAIIUX OPTAaHUIECKUX COSTUHEHUI.

duznyeckue 1 XMMUYECKHE CBOMCTBA aMUHOB (pEaKLMU ¢ KUCIOTAMH U TOPEHUS) U aMUHOKHUCIIOT 2

(na mpumepe riunrHa). HabnrogeHne u onucanue J1eMOHCTPAIIMOHHBIX OMBITOB: JCHATypalus

OEJIKOB MPU HArPeBaHUH, I[BETHBIE PEAKITUU OCJIKOB
Pa3znea 7. BbicOKOMOJIEKYJIAPHBIE COCIUHECHUS 4
Tema 7.1. Coaep:xxaHue y4eOHOro MaTepuaJia 4 OK 01
[1nacTt™macchl. IIpakTHYeckne 3aHATHS 2 OK 02
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Kayuyku. Bonokna [Tpaktuueckas pabora Nel4. «Cunre3, aHanM3 W KIACCU(PHUKAIMSA BHICOKOMOJICKYISAPHBIX OK 04
COEIUHEHUN

OcCHOBHBIE TOHATUS XHWMHUU BBICOKOMOJIEKYJISIDHBIX COEJUHEHMH: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTENECHb IOJUMEpPHU3ALUM, CPEIHssI MOJIeKyJsapHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJUMEPU3aLMs U TOJUKOHACHCALUS.
O3HakomiieHHEe ¢ oOpa3laMM HNPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4dyKOB:
IUIACTMACCHI (MOJMATUIICH, TTOJUIIPONIIIEH, MTOJMBUHIIXIOPHU, TIOJIUCTUPOIT); HATYPAIbHBIA U
CHUHTETHYECKHE Kayuyyku (OyTaJMEHOBBIM, XJIOPONPEHOBBIH U HW3OMNPEHOBBIN); BOJOKHA
(HaTypanbHbIE (XJIONOK, LIEPCTh, IIENK), MCKYCCTBEHHbIE (AILlETATHOE BOJIOKHO, BMCKO3a),
CHHTETHYECKHE (KapOH U JIABCaH)

[TpakTuyeckas pabora Nel5

. 2
CTpyKTypa U CBOICTBa OpraHM4ecKuX BeuiecTs (1o pazaenam 3-7)

IIpodeccHoHaILHO OPHEHTHPOBAHHOE COEP/KAHME (COAePKAHNE MPUKJIATHOT0 MOXYJIs1)® 8
Pa3zngen 8. Xumusi B ObITY M IPOM3BOJICTBEHHOM JAeSITEJIbHOCTH YeJI0BEKA 8 OK 01
Tema 8.1. Coaep:xaHue y4eOHOIro MaTepuaJia 8 OK 02
XuMuyeckue [TpaBuia sKONIOrMYECKU 11e1eco00pa3HOro MOBEAEHUS B OBITY U TPYIOBOW IESTEIBHOCTH B OK 04
TEXHOJIOTHH LEIIX COXpaHEHUsI CBOErOo 370POBbS M OKpPYXAIOIIEed MPUPOIHON Cpebl, OMacHOCTh OK 07
B IIOBCEJJHEBHOM | BO3JICHCTBHST HA KMBBIE OpPraHU3Mbl OPraHUYECKHX BEIIECTB OTICIBHBIX  KIACCOB
U NpopecCHOHANBHOM | (YIIeBOJOPOIBI, CIUPTHI, (EHONBI, XJIOPOPTaHWYIECKHE MPOM3BOMHBIC, ANBACTHUABI H Jp.),
JEATENILHOCTH YEJIOBEKA | MOKa3aTesb MPeAebHO TOMYCTUMOM KOHIIEHTPAILMU U €T0 UCIIOJIb30BaHHUE. 4

Ponp xumum B oOecriedeHUM SKOJIOTHYECKOM, SHEPreTUYeCKOW W THUIIEBOM 0€30MacHOCTH,
pa3BUTUM  MEAULIMHBI, CO3JAaHMM HOBBIX MaTepHalioB (B 3aBUCUMOCTH OT BHUJA
po(hecCHOHATTLHOM IeITeTFHOCTH ), HOBBIX HICTOYHHKOB YHEPTHH (JTbTEPHATUBHBIC HICTOYHHKHU
sHeprum). lloHATHE O HAY4YHBIX METOAAX T[O3HAHUS BEHIECTB M XHUMHUYECKUX PEaAKIIHil.
[TpencraBiaeHnsi 00 OOMIMX HAYYHBIX NMPHHIHUIAX IMPOMBIIUICHHOTO TOJTYYCHHS BaKHEUITUX

® B pamkax uacoB [IOC MOryT GBITH TPOBEIEHLI UHTErPUPOBAHHBIE 3AHATHS C YUETOM COJAEPIKATEILHBIX MEXIPEAMETHBIX CBS3€H MO IByM U Goliee 001Ie00pa3oBaTebHBIM
JHUCLUIUTMHAM:!

@uzuka: MaTepus, YHEPIUs, Macca, aTOM, dJIEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII, PAANOAKTHBHOCTh, MOJIEKYJIa, SJHEPreTUUECKUI YPOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSIHHE BEleCTBa, (pU3NYeCcKUe BEIMYNHBI U SANHULIBI UX H3MEPEHHS, CKOPOCTb.

Buonorus: knerka, opranusM, Ouocdepa, skocucTeMa, OOMEH BEIECTB B OpPraHu3Me, (OTOCHHTE3, MaKpO- U MHKPODJIEMEHTbI, BUTAMHHBI, OMOJOTHYECKH aKTHBHBIC BELICCTBA
(Oenkn, yrieBopl, KUPHL, (HPEPMEHTHI).

I'eorpadusi: MuUHEpabl, FOPHBIE TOPO/IbI, OJIE3HBIE HCKOMIAEMBbIE, TOIUINBO, PECYPCHI.
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BEILECTB (Ha MpUMeEpax MPOU3BOJCTBA aMMUAKa, CEPHON KUCIOThI, METAHOJIA).
XuMusi M 37I0pOBbE YEJOBEKA: TpaBWiIa O€30MMaCHOr0 WCIOJIB30BaHUS JICKAPCTBEHHBIX
IpenaparoB, OBITOBOM XMMHUHU B TOBCEAHEBHOMN JKM3HU

IIpakTnyeckue 3aHATHS

[TpakTnueckast padora Nel6. «llprMeHeHHMe XMMUYECKMX BEIIECTB M TEXHOJOTUH C y4yeTOM
Oyay1ueit npodeccuoHaIbHON AEITETbHOCTI.

Pemenne keiic-3a7ay Mo TeMaM: MHIIEBBIE IMPOJIYKThl, OCHOBBI PALMOHAIBHOTO IUTAHMS,
BO)XHEHIIME CTPOMUTENbHbIE M KOHCTPYKLMOHHBIE MaTepUallbl, CEeIbCKOXO3HCTBEHHOE
IIPOU3BOJICTBO, KPAcKH, CTEKJIO, K€paMMKa, MaTepHalbl JUIsl 3JEKTPOHUKH, HAaHOMAaTepHalbl,
TEKCTHJIbHBIE BOJIOKHA, WCTOYHUKU SHEPrUM, OpPraHMYeCKHe U MHUHEpalbHble YI00peHus,
JIEKapCTBEHHbIE M KOCMETHUYECKHUE MTPEeTapaThl, OITOBAst XUMUS, MATEPHAJIBl U3 HCKYCCTBEHHBIX U
CHUHTETHYECKUX BOJIOKOH.

[TpakTnueckas padora Nel7

3ammra: [lpencraBneHne pe3yiabTaTOB pelIeHUs Keic-3a71ady B (opMe MHUHHU-TOKIAAA
(ormyckaeTcsi MCTOJIb30BaHe rpadMueCcKUX U MPe3eHTAIIMOHHBIX MaTepPHaJIOB)

IIpome:kyTouHasi aTTecTanusl Mo JucHuMInHe (MudepeHIMpPOBaHHbBIN 3a4eT)

Bcero

72
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3. YCIa0OBUsL PEAJIM3ALIMN ITPOI'PAMMBbI
OBHIEOBPA3OBATEJBHOU JUCIUIIJINHBI

3.1. TpeOoBaHUs K MHHUMAJIBHOMY MATEPHAILHO-TEXHUYECKOMY
o0ecreYeHHu 0

Peanuzamnuss mporpaMMbl JUCHUIUIMHBI TpeOyeT Haluuus Y4eOHOro kaOuHeTa
€CTECTBEHHBIX HayK.

O6opynoBaHue yueOHOTO KaOMHeTa:

- IPOEKTOD;

- HOyTOYK-111T;

-MHTEpaKTUBHAs JJOCKa;

- uudppoBas MoOunpHasg saboparopusi MO XUMHH «YHUTEX» 0a30BOM
KOMIUIEKTALUH, BKJIIOUYAIOLIasl J1abOpaTOPHBIA MOAY/b C KOMILUIEKTOM XUMHUYECKUX
PEAKTUBOB, XUMUYECKOH TOCYIbI;

-MaKeT NMepUOJUUECKON CUCTEMBbI XUMUYecKuX 31emMeHToB .. Menneneena;
-JIEMOHCTPALIMOHHBIE MAKEThl CUCTEMbI XUMUYECKHUX JIEMEHTOB;

-pusnueckne yueOHbIE MaKETHhI;

- reorpauueckue KapThl;

- HHTEPAaKTUBHBIC MAKETHI 1O PU3UKE, OMONIOTHH, XUMHUHU, Teorpaduu.

y4eOHbI€ CTOJBI-12 1IT.

-CTyJIbsI — 24 1iT.

3.2. MupopmanuoHHoe odecreyeHne peaju3auu NporpaMmmbl

1. OcHoBHBIE NeYaTHHBIC U3TAHUA

1. Xwumus. 10 wxin. Tabpuensn O.C., OctpoymoB WN.I'., CnagxoB C.A.-
M: IIpocsemenue, 2022.

2. Xwmwms. 11 kin. T'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A.- -
M: IIpocsewenue, 2022.

3. AxdunHorenora, M. B. Xumus: y4eOHMK W TPAKTUKYM JUIsI CPEIHETO
npodeccuoHanbHoro oopazosanus / . B. Audpunorenora, A. B. babkos, B. A.
ITonkoB. — 2-e u3a., ucnp. u gon. — Mocksa: M3narensctBo Opaiit, 2022. — 291
C.

4. Ilerommxuna, H. A. OOGmas xumus: yueOnuk mns CIIO / H. A.
[lleromuxuna, JI. B. Munaesckas. — Cankt-IlerepOypr: Jlansb, 2023. — 164 c.

5. Hukoneckuii, A. b. Xumus: y4eOHMK M NPAKTUKyM [UIsI CPEIHErO
npodeccuonansHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-€ u3f.,
nepepad. u non. — Mocksa: U3narensctBo FOpaiit, 2022. — 507 c.
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6. Xumwus: yueOHUK JUIsl cpeHero mpodeccruonansaoro oopazosanus / 10. A.
Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanosan; mox o6miet penakiueii I
H. ®aneeBa. — 2-e u3x., nepepad. u non. — Mocksa: U3znarensctBo FOpaiit, 2022.
—431 c.

7.  Xwumus. 10 knacc. Yrayonéunsiii ypoBeHs : yueOonuk/ B.B. Epemun, H.E.
Kysemenxko, B.1. Tepenun, A.A. JIpo3znos, B.B. Jlynun; nox pen. B.B. Jlynuna. —
M.: IIpocBemienue, 2023. — 446, [2] c.: u.

8.  Xwummus. 11 kmacc. Yraoyonéunslii ypoBeHs : yueOnuk/ B.B. Epemun, H.E.
Ky3bmenko, A.A. Jlpo3gos, B.B. Jlymun; mox pen. B.B. Jlynuna. — M.:
IIpocBemnienue, 2022. — 478, [2] c.: ui.

9. Xwumus. YrmyOnennbsiii ypoBeHb. 10—11 kiaccel: pabouas mporpamMmma K
muaun YMK B.B. Jlynuna: yueOHo-metonuueckoe nocooue / B.B. Epemun, A.A.
Hpo3nos, .B. Epemuna, 3.10. Kepumo. — M.: Jlpoda, 2017. — 324, [1] c.

10. Metoanueckoe mocooue k yueOHuky B. B. Epemuna, H. E. Ky3sMmeHko,
B.M. Tepenuna, A. A. [po3noBa u np. «Xumus. YriayOneHHbId ypoBeHb». 10
kinacc / B. B. Epemun, A.A. Jlpoznos, U.B. Epemuna, B. 1. Maxonuna, O. lO.
Cumonoga, 2.10. Kepumos. — M.: Jlpoda, 2020. — 339 c. : ui.

11. Meroaunueckoe nocodue k yueoOnuky B. B. Epemuna, H. E. Ky3pmenko, A.
A. Jlpo3noBa u ap. «Xumusi. YrayOneHnusii yposers». 11 kimace / B. B. Epemun,
A.A. lpo3nos, 1.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 3.10. Kepumos. —
M.: lpoda, 2018. — 423 c. : u.

12. T'ycema, E. B. Xumus qist CIIO: yueOHo-MeToauyeckoe mocobue / E. B.
I'yceBa, M. P. 3uranmmna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢c. —
ISBN 978-5-7882-2792-4. — Tekct: 30eKTpoHHbIA // JlaHb : B3JEKTPOHHO-
oubnuoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (mata
obparmenus: 14.10.2022). — Pexxum goctyma: ajis aBTOpU3. MOJIb30BaTeeH.

13. Yepuukona, H. FO. Xumus B 40CTyTHOM H3J10KE€HUU: yueOHOE TocoOue s
cno / H. O. YepnukoBa. — 2-e u3f., crep. — Cankrt-IlerepOypr: Jlans, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — TekcT: 251eKTpOHHBIHN // JIaHb: JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (nata
obpamenus: 14.10.2022). — PexxuMm goctyma: st aBTOPU3. MOJIH30BATENCH.

14. IleBnuieiHa, JI. B. Xumus: yaebnoe nocodue / JI. B. IlleBaursina, A. W.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texcr: anextponHblii // Jlanb: snexTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (mata obGpamenusi: 14.10.2022). — Pexum
JIOCTYyIA: JUIsl aBTOPU3. MOJIb30BATENEH.

15. bmunos, JI. H. Xumusa: yueOnuxk mns CIIO / JI. H. baunos, U. JL
[Tepdunosa, T. B. CokonoBa. — 2-¢ uzn., crep. — Cankt-IlerepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Tekct: snexkTpoHHbld // JlaHb:
NMEeKTpOoHHO-OubMoTeunas cucrema. — URL: https://e.lanbook.com/book/167183
(mara obpamenus: 14.10.2022). — Pexxum nocrtyna: Jjis aBTOPHU3. MOJIb30BaTENCH.
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16. T'abpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHura 115 IpenoaaBatess: y4ueo.-
MeToJ. nocooue. — M. Axkanemust, 2012. - 332 c.

17. YepnukoBa H. HO., Memepsakosa E. B. Pemaem 3amaun no xumuu
camocTtosaTensHO: yuebnoe mocooue / H. FO. Uepnukona, E. B. MemepsikoBa —
Cankrt-IlerepOypr: Jlanb, 2022. — 328 c.

18. Pe3nukoB B. A. COOpHUK yrpa)KHEHUN U 334 IO OPTaHUYECKON XUMUH:
yueOHoe mocobue / B.A. PesaukoB — Cankr-IlerepOypr: Jlanp, 2021. — 226 c.

19. Kamyctuna A. A., Xampuenko W. TI'., Jlubanop B. B. OO6mas wu
Heopranuyeckas xumusd. [Ipakrukym / A. A. Kanyctuna, U. I'. Xanpsuenko, B.B.
JInb6ano — Cankt-IlerepOypr: Jlanp, 2020. — 152 c.

20. Tabpuensu O.C. Xumus: yue0. 1 crya. mpod. yueb. 3aBenenuit / O.C.
INabpuensan, U.I'. OctpoymoB. — M., 2016.- 256 c.I'abpuensn O.C. Xumus ais
npodeccuii U CHenuanbHOCTEH TEXHHUYECKOTO MPOQWIsl: YYEeOHHK sl CTYI.
yupexienuit cpen. mpod. oopazosanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-¢
u3a., crep. — M. : U3parensckuil neHTp «Axagemus», 2017. — 272 c.

HNuTepHeT-pecypcsl

1. hvsh.ru — Kypnan «Xumus B IIKOJIEY.
https://postnauka.ru/themes/chemistry — nekuun nmo xumuu Ha caifre [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

2. HayyHo-monynspHbI TPOEKT «neMeHThl OoiblIoNH Haykw» ((pusuka,
XUMUS, MATEMAaTHKa, aCTPOHOMHMSI, HAyKW O >KM3HU, Hayku o 3emie). Hooctu
HAyKU, KHATY, HAYYHO-TIOIYJISIPHBIE CTaThH, JIEKIIMH, SHIUKIIONEIUH.

3.  http://gotourl.ru/4783 (http://potential.org.ru/) CalT Hay4YHO-TIOMYJIIPHOTO
xKypHana «llorenunam». Xypnan n3zgaércs ¢ 2005 r., ¢ 2011 r. — pazgen « Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/) CalT Hay4YHO-TIOMYJISIPHOTO
KypHaJIa « XUMHS U KU3HbY. KypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)  OTtkpbiTas
AJIEKTpPOHHAs OubIMoTeKa XMMU4YecKoro nopraina «Chemnety, cogepkut yueOHbIe U
MH(OPMAIMOHHbIE MaTepHalIbl Ui IIKOJILHUKOB U yuuTeleld. B Hell MoXHO HallTH
y4eOHUKM 10 OOlEeld M HEOPraHM4YeCKO XUMHUHU, OPraHWYECKOH XUMUH,
MyJIbTUMEIMAMATEPUAbl, @ TAKXKE 3a4a4d XUMUYECKUX OJIUMIUAJ C PEIICHHUIMH,
3aJlayd BCTYMUTENIbHBIX 9K3aMEHOB JJIsl aOUTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmarnmonnsie Marepuasipl 00 oJuMIUagax: MOCKOBCKOH TOpPOJCKOH,
Bceepocceniickor, Menneneesckor, Mexaynaponnon. IlpuBenensl  3amaunm
TEOPETUUYECKUX M HKCIEPUMEHTAIbHBIX TYPOB, MOJPOOHBIE PEIICHUs, CIUCKH U
dboTtorpaduu nmodbenutenei.

7. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/)

CucremMa IUCTaHIIMOHHOTO OOyYEeHUSs, HAmpaBlieHHas B TEPBYIO oOuyepeab Ha
MOATOTOBKY K OJIMMIIMAJIaM BCEX YPOBHEM — OT WIKOJBHBIX 10 MeEXIyHapOIHOM.
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CaliT cOOepKUT OrPOMHOE KOJIMYECTBO 3ajad, CrPYNIIMPOBAHHBIX KaK MO TEMawm,
Tak W 1o onuMmnuaaaMm. I[lo BceM OCHOBHBIM pa3jieiaM XHMHH TPUBEIEH
TEOPETUYECKHUIM MaTepuai 1 pa3o0paHbl PelIeHHs TUTIOBBIX 3aau.

8.  http://gotourl.ru/4789 (http://www.nanometer.ru/)
[lopran mo HaHoTexHosOrusM. OCHOBHasi LEIb — pa3BUTHE OOpa30BaHUS B
00JaCTM  HAHOTEXHOJIOTMM W  TIOJTOTOBKA K  MHTEPHET-OJUMIIAAJE  TI0
HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cipaBouHast uHGOpMaIys 0 XUMUYECKUX JIEMEHTaX U UX CBOMCTBax (Ha
AQHTJIUHCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3BIYHBIN CAalT O CBOMCTBAX XUMUYECKUX DJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)
HexkoMmmepueckuil callT OHJIaH-00pa30BaHUs, COJAEPKUT MHOTO HHTEPECHBIX
o0pa30oBaTeIbHBIX KYpCOB M BHJICOJICKIMH I IIKOJBHUKOB, CTYJIEHTOB H
yuyutesen. ECTh HECKOIBKO KypCOB 110 XUMUMU.

12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — caMblii aBTOPUTETHBIH B MHUPE XUMHH
nH(OPMAITMOHHBI HHTEPHET-pECypC (CalT TIIATHEIN).

13. http://www.organic-chemistry.org/
IToprain 1o opraHn4ecKor XMMHUM HA aHTJIUMCKOM SI3BIKE.

14. http://www.xumuk.ru
CaliT 0 XMMHUU: KJIACCUYECKHE YYEOHHUKH, CIIPAaBOUHUKH, SHIUKIIONEIUH, MOUCK
OpPraHWYECKUX U HEOPTaHUYECKUX PEAKLINN, COCTABIICHUE YPABHEHUN PEAKIIUM.

15. http://orgchemlab.com/
Caiit, noCBAUIEHHBIN MPAKTUYECKON padboTe B 1abopatopuu
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4. KOHTPOJIb M OHLEHKA PE3YJbBTATOB OCBOEHUA

OBIIEOBPA3OBATEJIbHOM JUCIUILJIAHBI

KoHTpons u oleHka pe3yJabTaTOB OCBOCHHS 0O0IIe00pa30BaTEIbHOM

AUCHUILIMHBI PACKPBIBAIOTCA 4YCPC3 NUCHUINIMHAPHBIC PC3YJIbTAaThl, HAIIPABJIICHHLIC

Ha ¢opMuUpoBaHUE OOMMX W TPO(ECCHOHATHHBIX KOMIETEHIMH 0 pas3jenam

U TEMaM CoJIepKaHus yueOHOro MaTepuara.

Ooémas/npodeccuoHanbHast

Tun oeHoYHbIX

NPEIIOKEHHSI TT0 YITYUIIEHUIO CHCTEMBI
IPOABMKEHUS TOBApOB (YCIIyT)
OpraHH3aIIH.

1.6
Tema 2.1
Tema 3.1

Pa3znen/Tema .
KOMIeTeHIUsI MeponpusTHi

OK 01. Beibupatb ciocoObI penieHus Tema 1.1-1.7
3a/1a4 PO eCCHOHAIBHON ACATEIHBHOCTH Tema 2.1, 2.2
IPUMEHUTENBHO K Pa3IMYHbIM Tema 3.1
KOHTEKCTam Tema 4.1

Tema 5.1-5.4

Tema 6.1 TectupoBanue

Tema 7.1 VYcTHbIN onpoc

Tema 8.1 Pemenne pacu€THbIX 33124
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Habmoaenue 3a xomom
CpEACTBA IIOKUCKA, aHAJIN3a U 1.6,1.7 BBIIIOJIHEHUS ITPAKTUKO-
HHTEpIpeTaluu HHHOpMaLIUU, U Tema 2.1,2.2 OpPUEHTUPOBAHHBIX 3aJaHUN
UHGOPMAITMOHHBIE TEXHOJIOTUH JITIS Tema 4.1, 4.2 [IpencraBnenue
BBITIOJTHEHUS 33]71a4 MPOo(heCCUOHATBLHOM Tema 5.2-5.4 pe3yJIbTaToB
NEeATEIbHOCTH Tema 6.1 IIPAaKTUYECKUX U

Tema 7.1 1abopaTopHbIX paboT

Tewma 8.1 [IpoBenenne XuMHUYECKOTO
OK 04. Tema 1.7 JKCIIEpPUMEHTA
D¢ deKkTHBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 Beirnonnenue
paboTaTh B KOJUIEKTHUBE M KOMaH/IE Tema 4.1, 4.2 KOHTPOJIBHBIX

Tema 5.2-5.4 pabot no

Tema 6.1 pasnenaM QUCUUTUIMHBL

Tema 7.1 OrneHka caMOCTOSITENIBHO

Tema 8.1 BBIITOTHEHHBIX 3aJaHUI
OK 07. ConeiicTBOBAaTh COXPAHEHHIO Tema 1.7 3amura pemenus Kenc-
OKPY KaIOIEeH Cpesl, Tema 5.1 3a1a4 (C yueToM Oymyien
pecypcocOepekeHuto, MpuMeHsTh 3Hanust | Tema 8.1 npodecCHoHaIbHON
00 U3MEHEHUU KIMMaTa, IPUHIUIIBI NesITeIbHOCTH)
OepeKITMBOTO MIPOU3BOCTBA, 3QHEKTHBHO BrinonHeHue 3ananuit
JICIICTBOBAThH B UYPE3BhIYANHBIX CUTYAIUSIX MIPOMEXKYTOUYHOMN

[1K 2.2. Pa3zpabaTsiBaTh Tema 1.2 1.3 1.5 | aTTecTanuu
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