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1. HIOACHHUTEJBHAA 3AIINCKA

Pabouast mporpamma 00111€00pa30BaTEIBHOTO YUYEOHOTO TPEAMETa «XUMUSDY
npeaHazHadyeHa g uzydeHus xumun B koiuiemke JXKKX ATACY, peanusyroniem
o0pa3oBaTeIbHYI0 MIPOrpaMMy CpeIHEro O0IIero 00pa3oBaHus B MPEeIax OCBOCHUS
OCHOBHOH mpodeccuoHanbHON oOpazoBatenbHOl mporpammbl CIIO (ITITKPC) Ha
0a3ze OCHOBHOro oOmiero oOpa3oBaHUsI MpPHU MOJATOTOBKE KBaTU(UIIMPOBAHHBIX
pabouux, cayxkamux 1o npodeccun 08.10.27 «Mactep o0IIECTPOUTETBHBIX PAaOOT.

PabGouass mporpamma yudeOHOTO TmpeamMeTa «XUMHUS» pa3paboTaHa B
COOTBETCTBHH C:

- denepanbHBIM TOCYAAPCTBEHHBIM 00pa30BATENIbHBIM CTAHAAPTOM CPEIHETO
oOmiero oOpa3oBaHus, YTBEPKIACHHBIM NpHKa3oM MUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunucrepctBom  roctuiun - Poccmiickon  ®enepanmn 7 umroHs 2012 r,
peructpannoHHbIii No 24480).

- Ilpumkazom MuHncrepcTBa mnpocsemeHus Poccuiickon Penepauum  OT
23.11.2022 Ne 1014 «O6 yTtBepxkaenuu deaepaibHON 00pa30BaTEIbHOM IPOrPaAMMBbI
cpeanero obiiero oopasosanus» (3aperucrpuponan 22.12.2022 Ne 71763).

Conepxanue mporpaMMbl y4yeOHOro IMpeaMera «XUMHsS» HampaBlIeHO Ha
JIOCTUKECHUE CIEAYIONIUX HeJIeH:

- (dopMupoBaHre Yy OOy4YarOIIUXCS YMEHHUS OIICHUBATh 3HAYUMOCTH
XUMHUYECKOTO 3HAHUS JIS1 KAXKIOTO YETIOBEKa;

- popMupOBaHUE y O0YUAIOIIMXCA 1IEIOCTHOTO MPEICTABIICHUS O MUPE U POJIH
XUMHUHM B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUpPA; YMEHUS
OOBSCHATh OOBEKTHI M MPOIECCHI OKPYXKAIOMICH JEHCTBUTEIHHOCTU: MPHUPOIHOM,
COLMATbHOM, KYJIbTYPHOM, TEXHUYECKOM CpEAbl, — MCIOJb3Yys [ 3TOr0
XUMUYECKUE 3HAHUS;

- pa3BUTHE Y OOYJAIONIUXCSI YMEHUI pa3nuyath PakThl U OIICHKU, CPABHUBATH

OICHOYHBIC BLIBOAbLI, BUACTL UX CBA3b C KPUTCPUAMHU OLCHOK M CBA3b KPUTCPHUCB C



ONpENENeHHOW  CUCTEeMOW  IeHHOCTeH, ¢opMynupoBatb U  00OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

- npuoOpeTeHne OOyYaIOUMMUCS OIbITa Pa3HOOOpPa3HOM JAESITEIbHOCTH,
NO3HAHMWA W CAMOIIO3HAHMS; KIIOYEBBIX HABBIKOB, HMMEIOIIUX YHUBEPCAIBHOE
3HaY€HWE [UIsl Pa3IMYHBbIX BUJOB JEATEIBHOCTH (HABBIKOB pELIEHMs IMPOOJIeEM,
OPUHATHUA ~ pEUIeHMM, T[OMCKa, aHaiau3a W 00paboTku  HMH(OpMaIUH,
KOMMYHHMKATHUBHBIX HAaBBIKOB, HABBIKOB M3MEpPEHUH, COTPYAHUYECTBA, O0€30MaCHOIO

oOpallieHusl ¢ BEIIECTBAMU B ITOBCETHEBHOM KU3HM).

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
«XHUMMUSA»

XUMHSIT — 3TO HayKa O BEIIECTBaX, UX COCTaBE M CTPOCHUHU, CBOMCTBaX M
IPEBPAILICHUSX, 3HAYCHUM XHWMHYECKHX BEIECTB, MATEpUAIOB M IPOLECCOB B
IIPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKA.

Conepxxanne  00meoOpa3oBaTENbHOTO  Y4eOHOro  mpeaMmera  «XUMUsD)
HAIpPaBJIEHO HAa YCBOEHHE OOY4YalOIIMMHUCS OCHOBHBIX MOHSATHUH, 3aKOHOB M TEOPUH
XUMHUH; OBJIAJICHUE YMEHUSIMH HaONIOAaTh XWUMHUYECKHE SIBJICHUSA, NPOBOAUTH
XUMHYECKUH SKCIIEPUMEHT, MPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUYECKUX (HOpMyII
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUH.

B mpouiecce nzydeHuss XuMun y o0y4arouuxcsi pa3BUBalOTCs [TO3HABATEIIbHbBIE
UHTEPEChl U HHTEIJICKTYaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM
NpUOOpETEeHUs] 3HAaHUM M0 XMMHUU B COOTBETCTBUU C BO3HUKAIOIIMMU KU3HEHHBIMU
npoOiemMaMu, BOCIUTHIBAETCS OEpeKHOE OTHOIICHHS K MpPUpOJe, TOHMMaHUE
3I0pOBOro 00pasa >KM3HU, HEOOXOAUMOCTH MPEIYNPEXICHUS SBJICHUN, HAHOCAIINX
Bpell 3J0pPOBBI0 M OKpyXkaromen cpeae. OHM OCBaMBalOT IPUEMBI I'PAMOTHOTIO,
0€30I1acCHOT0 KCIOJIb30BAHUSA XUMUYECKUX BEIIECTB U MaTepUajoB, IPUMEHSEMbIX B
OBITY, CEJIbCKOM XO3sIIICTBE U HA TIPOU3BOJCTBE.

B npodeccuonanbHblx 00pa30oBaTEIbHBIX OpPraHU3ALMSIX, PEATU3YIOIINX
o0pa3oBaTeIbHYIO MPOrpaMMy CpeaHero odmero oopa3oBaHus B MpeeaaXx OCBOCHUS

OIIOII CIIO na 6a3e 0cCHOBHOro 001Iero 00pa3oBaHusi, yueOHbIN IpeaMeT « XUMHUSH)
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u3ydaercsi Ha 0azoBom ypoBHe DI'OC cpemnero obmero oOpa3oBaHus,
OCHOBBIBACTCS HAa 3HAHUSAX OOYYAIOIIMXCS, TOJYYCHHBIX MPH W3YYCHUU (DHU3UKH,
Ouonoruu, reorpaguu, MaTeMaTUKA B OCHOBHOM IIIKOJIE.

Peanuzamus neAyKTMBHOTO TOAXOJa K HW3YYCHHIO XUMHH CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalii MBIIUICHUS, KaK aHajiu3 U CHUHTE3,
00001IeHHe ¥ KOHKpETU3allusi, CpaBHEHHWE U AaHAJIOTHs, CHUCTEMaTu3alus u
KJ1accu(uKaIus.

N3yuyenne xumMuu B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3ALMSIX,
peanu3yommux o0pa30BaTEIbHYI0 HPOrpaMMy CpEIHEro olmiero oOpa3oBaHUsA B
npenenax ocsoenust OIIOIT CIIO na 6a3ze ocHOBHOro 0011ero 0Opa3oBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBHUCHUMOCTH OT Mpoduiisi mpodeccnoHalIbHOro 00pa3oBaHMsL.
OTO BBIpaXaeTCsl B COJACPKaHWU OOYYECHHS, KOJIMYECTBE YaCOB, BBIICTSEMBIX Ha
U3Y4YEHUE OTIEIBHBIX TEM MPOrPaMMbl, TTyOWHE KX OCBOCHHUS OO0YYaIOIUMMUCH,
o0beMe U  XapakTepe TMPaKTHUYEeCKUX  3aHATHH, BHJIaX  BHEAYJIUTOPHOU
CaMOCTOATENbHON pabOThI CTYIEHTOB.

B mpomecce wuzyueHus XUMHHM TEOPETHUECKHE CBEACHHS JOMOJHSIIOTCS
JEMOHCTPAIUSIMH, JTAOOPATOPHBIMU ~ OTBITAMA W TMPAKTHUYSCKUMH  3aHATHSIMH.
3HAUUTENFHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepumMeHTy. OH OTKpbIBaeT
BO3MOXKHOCTh (DOPMHUPOBATHh Y OOYYAIOIMIUXCS CICIMAIIbHBIE TPEAMETHBIC YMEHUS:
paboTath C BEIICCTBAMH, BBINOJHATH MPOCTBIE XWMHUYECKHE OIBITHI, YYHThH
0e30macHOMY U JKOJIOTMYECKH TPaMOTHOMY OOpalieHHuI0 C  BEIIECTBAMH,
MaTepuajJaMH U poleccamMu B ObITY U Ha TPOU3BOICTBE.

B mpomecce wusydeHus XuMUU BaXHO (GOPMHPOBATH HHPOPMAIMOHHYIO
KOMIIETEHTHOCTh oOy4arornuxcs. [losToMy mpu opraHu3aimuu CamMoOCTOSTEIbHON
paboThl HEOOXOAMMO AaKIEHTUPOBaTh BHUMAaHHE OOYYarOUIMXCS Ha TOUCKE
uHdopmauu B CpeAcTBaXx MaccMmenua, HuTepHeTe, ydeOHOW U cCHenuanbHOU
JUTEPATYPE C COOTBETCTBYIOIINM O(POPMIICHUEM U TIPE/ICTABIIEHUEM PE3YIIHTATOB.

[Ipu otbope coaepxkaHus yd4eOHOTO TpeAMeTa «XHUMHUS» HCIOJIb30BaH
MEXIUCIUILUTMHAPHBIN TOAXO0/, B COOTBETCTBUU C KOTOPBHIM OOYYAOIIHMECS JTOKHBI

YCBOUTH 3HAHUSI M YMEHHUsI, HEOOXOAUMBbIEe 11 (POPMHUPOBAHUS €IUHOM IIEJOCTHOM
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€CTECTBEHHOHAYYHON KapTUHBI MUPA, OINpPEACNSIone (opMUpOBaHWE HAYIHOTO
MHUPOBO33pEHUS, BOCTPEOOBAHHBIC B KU3HU U B MPAKTUYECKON JAESITETLHOCTU

N3yuenune  oOmieoOpazoBaTeibHOM  ydyeOHOro  mpeamera  «XUMUSD)
3aBeplIaeTcs TMOJBEJACHHEM HUTOroB B ¢opMme nud@epeHIupoBaHHOTO 3aueTa B
paMKax MpPOMEXKYTOYHOM aTTecTallud CTyAeHTOB B mponecce ocBoeHuss OIIOIT
CIIO ¢ nonyyenueMcpeanero ooiero oopazosanus (ITITKPC).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYyeOublil ipenMer «XuMus» SBIsSETCS 00s3aTEIbHBIM YY€OHBIM MPEIMETOM
0011e00pa3oBaTeIbHOTO IUKJIA OCHOBHOW MPOQECCHOHAIBHONW 00pa3oBaTEIbHON
IPOrpamMMBbl CpEAHEro MpodecCHoHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOILIETO
oOpa3oBaHus ¢ moiyudeHueM cpensero ooOmero odpazoBanusa (IIIIKPC) c yderom
tpedoBanuit ®I'OC CIIO u npoduis npodeccuoHanTbHOro 00pa3oBaHus.

B yue6nom mmane IIIIKPC yueOHbIii mpeamer «XuMHS» BXOAUT B COCTaB

o011e00pa3oBaTeIbHbIX YUYEOHBIX MPEAMETOB, (HOPMUPYEMBIX M3 00sA3aTEIbHBIX
npeametHbix oonacreid @I'OC cpeanero o61Iero 00pa3zoBaHus C y4eTOM TpeOOBaHMI

@I1'0C CIIO.

4. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA

OcBoeHue coaepx aHus y4eOHOro mpeaMmera «XuMus», O00eCIeunBaeT
JNOCTH)KEHHE CTYACHTAMU CIIEIYIOLIUX Pe3y/JIbTaTOB:

JAUYHOCHHBIX

JI1 4yBCTBO TOpIOCTH U YBAXKEHUS K UCTOPUU U TOCTHKEHHUSIM OTEYECTBEHHOM
XUMHYECKOM HayKW; XHMHUYECKHM TPAMOTHOE IIOBEJIEHUE B MpodeccruoHAIbHOMI
NEeATEIbHOCTH U B OBITY MpU OOpallleHMH C XUMUYECKHMMH BEIIECTBaMH,
MaTepHaJaMH U MPOLIECCaMU;

JI2 TOTOBHOCTD K MPOJIOJKEHUIO 00pa30BaHUs M MOBBIIICHNUS KBATH(PUKAIIUN B
n30paHHON TpodecCHOHaNbHON JeATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU

XUMHUYCCKHUX KOMHGTGHHI/Iﬁ B OTOM,



JI3 yMeHHe HCNOIb30BaTh JTOCTHKEHUS COBPEMEHHOM XMMHMUYECKOW HAYKH U
XUMHYECKUX TEXHOJOTMM JJisi TOBBIIIEHUS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pa3BUTHA B BBIOPAaHHON ITPO(YECCUOHAIBHON EATENBHOCTH;

Memanpeomen HbiIX:

M1 wucnonp30BaHME pa3INYHBIX BUJOB IO3HABATEJIBHOM JEIATEIBHOCTH U
OCHOBHBIX HMHTEJJICKTYaJbHBIX ONepanuuil (MOCTAaHOBKU 3a1aud, (hopMyIHpOBaHUS
TUIIOTE3, AaHAJIN3a U CHUHTE3a, CPAaBHEHMS, 0000IEHUs, CUCTEMATU3ALIMH, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€l, MOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB)
JUISl pEeLIEHUs] NOCTABJICHHOW 3a/layd, MPUMEHEHHE OCHOBHBIX METOJIOB IO3HAHUA
(HaOmro/leHNs, HAYYHOTO SKCHEPUMEHTA) JUIsl HW3Y4YEHHUs pPa3jIU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOLIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPo(eCcCUOHANBHOU cepe;

M2 wucnonp30BaHME Pa3IUYHBIX HCTOYHUKOB JUISl TOJYYEHHsS] XUMUYECKON
uHpOpMalluy, YMEHHE OLEHUTb €€ JIOCTOBEPHOCTb MJIi JOCTHXKEHUS XOPOLIMX
pe3yapTaToB B npodeccuoHanbHol cdepe;

npeoMemHubIX:

I11 chopmMupoBaHHOCTh NPEACTABICHUA O MECTE XUMHUU B COBPEMEHHOM
HAyYHOW KapTWHE MUpA; MOHUMAHUE POJIM XUMHUU B (HOPMHUPOBAHMM Kpyrozopa u
(GYHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUs] TPAaKTUYECKUX 3a]1aY;

[12 BrnageHue OCHOBOMOJATAIOUIMMU XUMUYECKUMH MOHSITHSMHU, TEOPHSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAaHWE  XHMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

[13 BnajgeHre OCHOBHBIMU METOJAMHM HAYYHOTO MO3HAHUS, UCIOJIb3yEMbIMH B
XUMHM: HaOJIOJIEHUEM, ONUCAaHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaTbIBaTh, OOBICHATH PE3YJbTAaThl MPOBEACHHBIX ONBITOB M JI€NaTh BHIBOJBI;
TOTOBHOCTh M CIOCOOHOCTh MPHUMEHATh METOJAbl MO3HAHUS TMpPH PEHICHUU
NPaKTUYECKUX 33]1a4;

14 cpopMUpOBAaHHOCTH YyMEHHS JaBaTh KOJMYECTBEHHBbIE OLCHKA U

IIPOU3BOAUTL PACUCTHI 110 XUMHNYCCKUM Q)opMynaM " YPABHCHUAM;



I15 BJIaICHHUC TIpaBUJIaAMH TCXHHUKHU 0e301acHOCTH npru HCIOJIb30BAHUU

XUMHUYCCKHUX BCIICCTB,

[16 chopmupoBaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOUIEHUIO K XUMUYECKON

uHbOpMaIInH, MTOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

5. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

HaumenoBanue Coaepxxanue yuyeOHOro marepuasa u GopmMbl OpraHu3anuu
pa3/ieJioB M TeM AesITeIbHOCTH 00YYA0LIUXCS
Beenenue OcHoBHble nousiTUS XuUMHHU. BemectBo. ATom. Monekyia.

XuMuueckui aneMeHT. Aiotponus. [IpocTeie U ClIOKHbBIE BEIIECTBA.
KadecTBeHHBIN U KOJIUYECTBEHHBIM COCTAaB BEIICCTB. XHUMHUUECKHUE
3HAKU U (POPMYIIBIL.

3HaueHue XUuMuu npu ocsoeHuu cneunanbHocreil CI1O TexHuueckoro
npoduist mpohecCHoHATBLHOTO 00pa30BaHMS.

Kourpoasnas padora Nel. Cpe3oBas paboTa 1o XUMHH 32 KypcC
CpeaHel o0IIel IKOJbI.

Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa

Tema 1.1

CTpoeHue aToMOB
XHMHYECKHX 3JIEMEHTOB
U MPUPOAA XUMHYECKOH
CBSI3HM

CoBpeMeHHas1 MOJIeJIb CTPOECHHUSI ATOMA. DJIEKTPOHHAS
KoHurypamnus aroma. Kiaccuduranus XuMHIECKHX 3JIEMEHTOB (S-,
p-, d-a7eMenThl). BaneHTHBIE 271eKTPOHbBI. BaeHTHOCTS.
DJIeKTpOHHAs MIPUPOJIa XUMHUYECKOU cBsi3u. MIOHHAs CBSI3b KaK CBSI3b
MEXy KAaTHOHAMHU U aHHOHAMHU 32 CUET AJIEKTPOCTATUYECKOTO
IIPUTAKCHUA. 3JI€KTpOOTpI/IIIaTeJII)HOCTI). KoBanenTturie noJrsipHas u
HEMOJISIPHAsI CBSI3U.

Tema 1.2
IHepuoauveckuii 3aK0H U
Tadauna 1. U.
MenpgeneeBa

Ilepuoanyeckasi cucreMa XUMHYeCKHUX daeMeHnToB JI.U.
MenpeaeeBa. Pusnueckuit cmbica llepuoanyeckoro 3akona JI.1.
MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUYECKHUX
HJIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJIOKEHUEM XUMHYECKOTO 3JIEMEHTA B
Ilepuonnueckoi cucreMe. MUpOBO33pEHUYECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona /.M. Menneneesa. [Ipornossr J1.1.
MenneneeBa. OTKpBITHE HOBBIX XMMHUYECKUX DJIEMEHTOB.

IIpakTnueckoe 3ansiTe Nel. XapakTepucTHKa 3JIEMEHTOB,
OIIpeIeNIEHUE JIEMEHTA 110 €r0 3JIEKTPOHHOH (popMyile, onpeaeIcHue
(bopMyI1 BBICIINX OKCHJIOB, MX XapaKTEpPUCTHUKA.

IIpakTuyeckoe 3ansaTue Ne2. Haxoxx/1ieHue OTHOCUTEIbHOU
MOJIEKYJIIPHON U MOJIAPHON MacChl BEILIECTBA

Pa3znen 2. XuMu4yeckue peakuuu

Tema 2.1
Tunel XuMUYeCcKHX
peakuuit

Krnaccudukanus u TUIIBI XUMUYECKUX PEaKIUi ¢ ydacTueM
HEOPraHMUYECKUX BelecTB. OKHUCIUTENBHO — BOCCTAHOBUTEIIBHBIE
peakuuu. OnpeneneHne CTENEeHU OKUCIEHUS JIEMEHTOB
KonnuecTBeHHbIE OTHOLIEHNS B XUMUHU. OCHOBHBIE KOJIMUECTBEHHBIE
3aKOHBI B XUMUU M PACUEThI 10 YPaBHEHHUSIM XUMUYECKUX PEaKIUil.
Moup kak equHUIA KOJU4ecTBa BenlecTBa. MoisipHas Macca. 3aKOHbI
COXpaHEHMsI MacChl U HHepruu. 3akoH ABoraapo. MosnsipHblii 00beM
ra3oB. OTHOCHUTEIIbHAS IUIOTHOCTD I'a30B.

IIpakTuyeckoe 3ansaTue Ne 3. CocraBiieHre ypaBHEHHUN




OKHCJTMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH METOJOM AJICKTPOHHOTO
OasiaHca.

IMpakTnyeckoe 3ansitue Ne4. Pernienue 3aiayd no KOJIM4ECTBY
BEIECTBA.

Tema 2.2
DJIeKTPOIMTHYeCKAs

JUCCOIUALUA M HOHHBIH

o0MeH

Teopus AIEKTPOITUTUIECKOM TUucconanuu. Peakiinm HOoHHOTO
oOMeHa. CocTaBiieHuE ypaBHEHUH peakliiii HOHHOTO OOMEHa IyTeEM
COCTABJICHUS MX TTOJHBIX M COKPAIICHHBIX HOHHBIX YPaBHCHHU.
I'uaponus coneit. CocTaBneHue peakuuii rTiAPoIN3a cojieid. 3HaueHue
THIPOJIN3a B OMOJIOTUYECKUX OOMEHHBIX Ipoleccax. [I[pumenenue
TUAPOJIN3a B MIPOMBIIIJICHHOCTH.

IIpakTuyeckoe 3ansaTue Ne5. ['maponus coneil.

IIpakTnyeckoe 3ansaTue Ne 6. CocraBieHue ypaBHEHUN peakuil B
MOJICKYJISIPHOM U MOHHBIX (hopMax.

KonTtpoubnas pabora Ne 2. Ctpoenue BemecTBa 1 XUMHYeCKHUe
peaKkIuu

Pa3nes 3. CTpoeHue U CBOiiCTBA HEOPraHUYeCKHX BelllecTB

Tema 3.1 Kuacenpukanusi Heopranmdeckux BemectB. [IpocTbie u ciioxHbIe
Kaaccnduxanus, BemiecTBa. Metamuibl ¥ HemeTaiisl. OCOOEHHOCTH CTPOCHHS.
HOMEHKJIATYpPa H OCHOBHBIE KJI1acChl CII0KHBIX BEIIECTB (OKCHU/IbI, THIPOKCUBI,
CcTpoeHHe KHUCIIOTHI, cosin). HoMeHkaTypa 1 Ha3BaHHE HEOPTraHMYECKUX
HEOPraHu4eCKHX BEIIIECTB UCXO/S U3 UX XUMHUECKOH (hOpMYJIbl WIIN COCTaBIICHHE
BellecTB XUMHYECKON (POPMYITBI HCXOsl U3 HA3BaHUS BEIIECTBA IO
MEXIYHAPOJAHOU WU TPUBUAIBHOW HOMEHKIIAType.
MexmoutekyisipHble B3aumoaencTsus. Kpucramornaparst.
ArperaTHble cOCTOsIHUS BetlecTBa. Kpucramimueckue u aMmopgHbie
BellecTBa. TUIBI KPUCTAINIMYECKUX PEILIETOK (aTOMHas,
MOJIEKYJISIpHasi, HIOHHAsA, MeTa/NIN4ecKas ). 3aBUCUMOCTb (PU3NYECKUX
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON pemeTKu. [[puunnsl
MHOro0o0pasus BemecTB. CoBpeMEHHbIE MPEACTABICHUSI O CTPOSHUH
TBEPABIX, KUJKUX U Ta3000pa3HbIX BelecTs. JKuakue KpucTasuibl.
Tema 3.2 Metajuibl. O0mue pu3ndeckue 1 XMMHYECKUE CBOMCTBA METAJIOB.

DuU3uKo-XMMHUUYECKHE
CBOliCTBA
HEOPraHM4YeCKHX
BelleCTB

Knaccugukaius MeTanioB o pa3IndyHbIM IPU3HAKAM.
DNEeKTPOXUMHUYECKHUH psii HANpsKeHUH MeTalIoB.3HaYeHUE METalJIOB
¥ HEMETAJUIOB B TIPUPOJIC U KU3HEACATEIHEHOCTH YeIOBEKa 1
opranu3MoB. Koppo3ust MeTasuioB: BUIbI KOPPO3HH, CLIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3HH.

Hemertamnbl. O0mue ¢pusnveckue 1 XUMUYECKHE CBOMCTBA
HeMeTaJsIoB. TunuuHele cBoiictBa MeTayios 1Y— Yl

rpymi. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBONCTBA HEMETAIIIOB.
KpyroBopoTbl OMOTEHHBIX AIIEMEHTOB B IPUPOJIE.

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB
(OKCHII0B, TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJJOPOIHBIX COCIMHEHUH,
BBICIIINX OKCHJIOB U THAPOKCH]IOB.

Tema 3.3
IIpousBoacreo
HEOpPraHu4eCKUuXx
BellecTB. 3HaUeHHue U

NPUMECHEHUEC B 6I)ITy U Ha

NPON3BO/ICTBE

O01mume npeacTaBjIeHUs 0 NPOMBINLJIEHHBIX CIIOC00AX MOJyYeHUs
XHMHYECKHUX BellecTB (Ha IpuMepe MPOU3BOACTBA AaMMHUAKA, CEPHOI
kucnothl). [lonstue o meramutypruu. UepHas U [IBETHAsI METaTyprusl.
O61me ciocoObl mosryueHust MetayioB. [lonsTre o crutaBax. CriiaBsl
’KeJle3a U UX poJib B COBPEMEHHOW TeXHMKE U Balleil mpogeccui.
[IpakTueckoe NpUMEHEHNE IIEKTPOIN3a AJIs TOJIyUEHUS IIETOUHBIX,
111€JIOYHO3EMENBHBIX METAJNIOB U AJIIOMUHUS.
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Posb ra3oB B COBpeMEHHOM TEXHUKE M Balllei MpoQeccuu.
3Ha4yeHue U IPUMEHEHHE B OBITY M Ha IPOU3BOJCTBE HEOPTaHMUECKUX
BeniectB.[Ipobiaema 0TX010B ¥ MOOOYHBIX TPOAYKTOB.

Kountpoasnas padora Ne 3. CpezoBas pabota 3a 1 cemecTp

Pasznean 4. CTpoeHne U CBOIiCTBA OPraHNYeCKUX BelleCTB

Tema 4.1
Knaccupuxanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHMYecKuX BellecTB

IIpeamer oprannyeckoit xuMuu. IIpupoansie, HCKyCCTBEHHBIE U
CUHTETHYECKHE OpraHnyecKue BemecTsa. CpaBHEHUE OPraHUYECKUX
BEILECTB C HEOPraHNUYECKUMU. BaneHTHOCTh. XMMHYECKOE CTPOCHUE
KaK IOPSIOK COCIMHEHUS aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
Teopust crpoeHus opranuyeckux coeafunenuii A. M. byriieposa.
OcHOBHBIE TIOJIOKEHUS TEOPUHU XUMUYECKOTr0 cTpoeHus. M3zomepus u
u30Mepbl. XuMudeckue (GopMysbl B MOJICIHA MOJIEKYJI B
OpPraHMYeCKON XUMHHU.

Kaaccudukanus oprannyeckux BemectB. Kiaccudukamms
BELIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJIeTa U HAJTMYHUIO
byHKUIMOHATIBHBIX TpyII. ['omMonoru u romonorusi. Hauana
nomenknarypsl lUPAC.

IIpakTnueckoe 3ansaTue Ne7. CocraBiieHuE pa3BEPHYTHIX U
COKpAILIEHHBIX CTPYKTYPHBIX (hOpPMYJI OpraHUYECKUX BEILECTB.

Kontpoubnas padora Ne4. Teopusi cTpoeHHs OpraHU4ECKUX
coenuHenuit A.M.bytieposa

Tema 4.2.

CnoiicTBa, NIPOU3BOJCTBO
U IpUMEHeHune
OpPraHuYecKux
coeIMHeHU i

IIpenenbHbIE YIiIeBOAOPOAbI. ATKAHBI: TOMOJOTUYECKUM PS/I,
M30MEpUs U HOMEHKJIaTypa aJKaHOB. XMMHUUYECKHE CBOMCTBA AJIKAHOB.
['openue MeTaHa Kak OJIMH U3 OCHOBHBIX HUCTOYHUKOB TEIljIa B
MPOMBINIICHHOCTH U ObITy. HaxoxaeHue B mpupoie U NpUMeHEHUe
AJIKAHOB .

HenpeneabHsblie yriaeBoaopoabl. AJIKeHbl. DTUJIEH, €r0 TIOJyYeHHE
(meruapupoBaHUEM dTaHA, ACTIOTUMEPU3ALNEH MOTUITHIICHA).
['omonoruyeckuii psia, H30Mepusi, HOMEHKJIATypa aJlKEHOB.
XUMHYECKHE CBONCTBA ATUJICHA: TOPEHUE, KAYECTBEHHBIE PEAKIIUN
(obecuBeunBaHre OPOMHOM BOJBI M paCTBOpA MEpMaHTaHaTa Kajus).
[Tonmumepuzarus STUICHA KaK OCHOBHOE HAIPABJICHHUE €TO0
WCIIOJIb30BaHUS.

Anxkunbl. AuetniieH. ['opeHue aneTuieHa Kak HICTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJI CBAPKHU U PE3KU METAJIIOB
TexHuka 6€30MacCHOCTH MpPU PadOTE C ANETUIICHOM.

Apenbl. beH3on, ero ctpoenue u pusnveckre CBONCTBA. XUMHUUECKUE
cBoiicTBa OeH3o0ua U ero noiy4yenue. [Ipumenenne 6eH301a Ha OCHOBE
CBOMCTB.

IIpupoaHble HCTOYHUKH YIiIeBOA0POAOB. [IpypoIHbIi Ta3: cocTas,
npuMeHeHue B kauecTtBe ToruBa. Hedts. CocTaB u nepepaboTka
HedTu. [leperonka Hedptu. HegrenpomykTsl.

CnupTtsl. ['uapokcunbHas rpynna kak GyHkiuonanbHas. [lonstue o
MPEACIbHBIX OJTHOATOMHBIX CIUPTAaX. XUMHUYECKHE CBOMCTBA 3TAHOA!
B3aMMOJICIICTBHE ¢ HATPUEM, 0OPa30BAHKE MPOCTHIX U CIOKHBIX
7(hupoB, OKUCIeHHUE B anbaeru. [lomydenue sTaHona OpokeHneM
[JIIOKO3BI U THpaTanuei stuiena. [[puMeHenne 3traHona Ha OCHOBE
CBOMCTB. AJTKOTOJIM3M, €T0 MOCTEACTBUS sl OPTaHN3Ma YeJIOBEKa 1
npeaynpexaenue. [ nuiepun kak npeacTaBuTeIb MHOTOaTOMHBIX
criupToB. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI.
[IpumMeHeHue rimiepuHa.

®enoJ1. Puznyeckue U XUMIUUecKHe cBoiicTBa geHona. [Ipumenenue
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(heHoIa Ha OCHOBE CBOMCTB.

Aabaeruasbl. [lonstue 06 anbaerugax. AnbJIeruaHas rpyra Kak
byHkunoHanbHasg. @opManbIerus] U ero CBOMCTBA: OKUCICHHE B
COOTBETCTBYIOILYIO KUCIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIUIL
cnupt. [lomyuenue anpaernioB OKUCICHUEM COOTBETCTBYIOIINX
cinupToB. [Ipumenenne Gpopmaibaeruaa Ha OCHOBE €ro CBOMCTB.
Kapo6oHoBble kKuCa0ThI. [IoHATHE 0 KAPOOHOBBIX KHCIIOTaX.
KapOoxcunpHas rpynmna kak GyHKIuoHansHas. ['omonoruueckuii psj
IpeJeNbHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [Tomyuenue
KapOOHOBBIX KUCIIOT OKHCIICHUEM allbJACTHI0B. XUMUYECKHUE CBOHCTBA
YKCYCHOM KHCIIOTBI: O0IIME CBOMCTBA C MUHEPAJIbHBIMU KHUCIOTAMH U
peakuus sTepudukanuy. [[ppumeHenne yKkCycHOM KHCIOThHI Ha OCHOBE
CBOMCTB.

Cao:xHble 3pupbl U KuUpbI. [lonydeHue ca0XKHbIX 3PUPOB peakiuen
srepudukanuu. CloxxHble 3pUpbl B IPUPOE, UX 3HAUECHUE.
[TpumeHeHue CIOKHBIX 3(UPOB HA OCHOBE CBOMCTB.

Amunbl. [Tonarue 06 aMuHax. AHWIMH KaK OpraHU4ecKoe
ocHOBaHue. [I[puMeHeHne aHnIMHa Ha OCHOBE CBOMCTB.

IHonmumepsl. [Tonmmmeps! - BakHENIEE ChIPbE IS TIOJTYYECHUS
CTPOUTEJNIBHBIX MaTepraaoB. OCHOBHBIE IIOHATHS.

IInactmaccenl. TepMoIuIacTUYHBIE U TEPMOPEAKTUBHBIE I1JIACTMACCHI.
[TonuaTuineH U ero npuMeHeHue B cTpoutenbeTBe. CrocoObl
pacrno3HaHusl [JacTMacC.

BosokHa, ux kinaccupuranus. CriocoObl pacrio3HaHUs BOJIOKOH.
CuHTeTHYecKHe Kay4YyKH U UX HCIIO0JIb30BAaHUE B CTPOUTENIBCTBE.

IMpakTuyeckoe 3anaTue Ne. Hazanue npeaesibHBIX YTIICBOIOPOIOB
o MexayHapoanoi Homenkinarype |UPAC.

IIpakTnyeckoe 3ansaTue Ne 9. Ha3zpanue HenpeaenbHbIX
YIIIEBOIOPOAOB Mo MexayHapoaHoi Homenknarype IUPAC.

IIpakTnueckoe 3ansaTue Nel0. Ha3Banue ciuptoB 1o
MexyHapoaHoi HomeHkiarype IUPAC.

IIpakTuueckoe 3ansaTue Ne 11. CoctaBneHue ypaBHEHUN peakiuii
sTepudUKaIu

KonTpoasHnas padora Ne 5. YriieBogopoasl

Tema 4.3.
Oprannyeckue
BelllecTBA B
KH3HENeATEeJbHOCTH
yeJioBeKa

Kupsl kak ciaoxHbie 3¢upsbl. Knaccupukanus xupoB. XUMHUECKHE
CBOWCTBA KUPOB: TUPOJIN3 U TUAPUPOBAHUE KUJIKUX KUPOB.
[IpruMmeHeHne )KUPOB HA OCHOBE CBOMCTB.

YrueBoasbl. [ M0K03a — BEIECTBO C ABOMCTBEHHON (pyHKIIHEH —
aJbJECTUIOCIUPT. XUMUYECKHE CBOMCTBA TIIIOKO3bI. [I[prmeHnenne
[JIFOKO3bl HA OCHOBE CBOMCTB.

Caxapo3a, KpaxMaJ U LEJI0J103a, CTPOEHUE, CBONCTBA, MPUMEHEHHE
3HavyeHHE YIIIEBOJIOB B dKMBOW MPUPOJE U )KU3HU YETIOBEKA.
HyxkJennoBble kucejoThl. CocTaB, CTpOCHHE M OMOJIOTHYECKAS POJIb.
AMHUHOKHCJI0TBI. AMUHOKUCIIOTHI Kak aM(pOTepHbIE

() YHKIIMOHAIbHBIE OPTAaHUYECKHE COSTMHEHUS. XUMUYECKUE
CBOMCTBAa aMMHOKHCIIOT: B3aUMOJICMCTBHE C LIEJI0YaMHU, KUCITOTaMHU U
JIPYT C IpyroM (peaxius mouKoHAeHcaun). [lentuanas cBs3p u
nonunentuasl. [IpuMeHeHrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.
Beaxu. [lepBuynas, BTopuyHasi, TpeTUUHAS CTPYKTYPhI OCTTKOB.
XUMUYECKUE CBOWCTBA OENKOB: TOPEHUE, IEHATYPAIHsL, THAPOIU3,
IBETHBIC peakiuu. bromornueckne PyHKIMN OCIIKOB.
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CrtpoutenbHbie OTAEIOYHbIE MAaTEPHAIIbI U UX BIHUSHUE HA 37J0POBbE.
[TpodzaboneBanus 1 UX MpeaynpeKaCHUE.

KonTpoasnas padora Ne 6. CtpoeHne 1 CBOMCTBA OPraHUYECKUX
BELIECTB

Pa3zgen 5. Kunerudeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX

peakuuit

Temab.1. Knaccugukarus XuMHUECKUX peakluii: o (pa3oBOMY COCTaBy
Kunernueckne (roMOTEHHBIE U TETEPOTCHHBIC), TI0 UCIIOIH30BAHUIO KaTaau3aTopa
3aKOHOMEPHOCTH (KaTaIUTHYECKHUE ¥ HEKATATUTHYCCKUE).

NMPOTEeKAHUSA CKOpOCTh XUMUUYECKUX peakiuii. @aKkTophl, BIUAIONIUME Ha CKOPOCTh

XUMHUYECCKHUX peammi/i

XUMHUYECKON peakluu

IIpakTuyeckoe 3anaTueNe 12. Onpeaenenne 3aBUCUMOCTH CKOPOCTH
PEAKIMU OT PA3TUYHBIX (PaKTOPOB

Tema 5.2,
TepMoguHaMnyecKkue
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHYECKHX peaKIuid.
PaBHoOBecHe XUMHYECKHX
peakuuii

Knaccudukanusa XuMHUECKUX peaklUii: 1o TerIoBoMy 3 dexTy
(9K30TEpMUYECKHUE, FHAOTEPMUYECKUE), IO 00paTuMocTu (0OpaTUMbIe
1 HEOOpaTUMBIE).

XUMHYECKOE PABHOBECHUE U €r0 CMEIIEHUE MO JEHCTBUEM
pa3InyYHbIX (HaKTOPOB

IMpakTuyeckoe 3ansitue Ne 13. Penienue 3a1a4 1o TemioBoMy
s (heKTy peakium.

IIpakTuyeckoe 3ansiTue Ne 14. Penienue ynpaxxHeHU Ha CMELICHUE
XUMHUYECKOTO0 PAaBHOBECHSI.

Kountpoabsnas padora Ne 7. CKOpocTb XUMUUYECKOW PEAKLIMU U
XUMHUYECKOE PAaBHOBECHE

Pa3nen 6. lucnepcHble cUCTEMBI

Tema 6.1

JlucnepcHbie CHCTEMBI U
(akTopbI HX
YCTOMYHUBOCTH

IlonsiTue o nucnepcHoi cucreme. J[ucnepcHas dasza u
JcTIiepcuoHHas cpefa. Kiaccupukanus TuCepcHBIX CUCTEM.
CBolicTBa AUCTIEPCHBIX CUCTEM.

PacrBopsl. PacTtBopenne. Boga kak pactBopurens. PactBopuMocTs
BenlecTB. HachllieHHbIe, HEHACBILICHHBIE, IEPECHILIEHHBIE PACTBOPHI.
3aBUCUMOCTH pPacTBOPUMOCTHU I'a30B, )KI/II[KOCTGI\/'I M TBECPABIX BCUICCTB
OT Pa3NUYHbIX (aKkTOpoB. MaccoBas 011 pACTBOPEHHOTO BEIIECTBA.

IIpakTnyeckoe 3ansiTe Ne 15. 3ajaun Ha IPUTOTOBJIEHUE
pacTBOPOB.

Tema 6.2.
HccaenoBanue cBOMCTB
AUCHEPCHBIX CHCTEM

IIpakTnyeckoe 3ansiTe Ne 16. MccnenoBanue TUCIEPCHBIX CUCTEM

Pa3nes 7. KauecTBeHHbIe peakuMy 00HAPYKeHUs] OPraHUYeCKUX U HEOPraHN4eCKNX BellecTB

Tema 7.1.
OoOHnapy:xkenue
HEOPraHu4eCcKHX
KAaTHOHOB U aHUOHOB

IIpakTnueckoe 3ansiTue Ne 417 KauecTBeHHbIE peakllUU Ha
HEOpPraHMYEeCKUe BEIIEeCTBA

Tema 7.2.

OoOHnapy:xenue
OpPraHMYecKuX BelecTB
OTAEeJbHBIX KJIACCOB C
HCI0JIL30BaHHEM
Ka4eCTBEHHbIX peakuuil

IIpakTnyeckoe 3anaTue Ne 18. KauecTBeHHBIE peakIuy HA
OpraHUYEeCcKHUEe BeIIeCTBa
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JTN®PEPEHIIMPOBAHHBIN 3AYET

6. TEMATUYECKOE IINTAHUPOBAHMUME 110 YYEBHOMY

NMPEJIMETY

No HaumeHoBaHue pa3esioB U TeM Beero | Jlekmus Jaugarus

n/n npaKkTH4YecKue | JabopaTopHbIe
BBeenue 2 2 - -

1. OCHOBBI CTPOEHUS BelleCTBA 9 5 4 -

1.1. | CtpoeHue aTOMOB XUMHUYECKHUX JIEMECHTOB 4 4 - -
U IPUPOJA XUMUYECKOU CBSI3H

1.2. | Tlepnonnueckuit 3akoH u Tabmuna JI.U. 5 1 4 -
Menneneesa

2. | XumMu4ecKue peakiuu 16 8 8 -

2.1. | Tubl XUMHUYECKUX PEAKITHI 8 4 4 -

2.2. | DNEKTpONUTHYECKAsT ~ AMCCOLMAIUS | 8 4 4 -
MOHHBIN 0OOMEH

3. | CTrpoenne u cBoiictBa Heopranumveckux | 20 20 - -
BellleCTB

3.1 | Knaccuduxanms, HOMEHKJIaTypa u 7 7 - -
CTPOEHHE HEOPTaHUYECKHUX BEILECTB

3.2. | ®U3MKO-XUMUYECKUE CBOMCTBA 6 6 - -
HEOPTraHNYECKUX BEUICCTB

3.3 | IIpon3BOACTBO HEOPTAaHMYECKUX BEIICCTB. 7 7 - -
3HaueHue M NpUMEHEHHEe B ObITY U Ha
IIPOU3BOJICTBE

4 CTpoeHne 1 CBOICTBA OPraHU4eCKUX 42 32 10 -
BelleCTB

4.1 | Knaccudukanusi, cTpoeHUE U 6 4 2 -
HOMEHKJIaTypa OpraHMYeCKUX BEIIECTB

4.2 | CpoiicTBa, TPOM3BOJICTBO M TpUMeHEHHe | 28 20 8 -
OpPraHUYeCKUX COeIMHEHUN

4.3 | OpraHn4eckue BEIIecTBa B 8 8 - -
KHU3HEJIEeSTeIbHOCTH YeJlOBeKa

5 Kunernueckune u TepMoIUHAMHUYECKHUE 11 6 5 -
3aKOHOMEPHOCTH NPOTeKAHUS
XMMHYECKHX peaKiuii

9.1 | Kunernyeckue 3aKkOHOMEPHOCTHU 4 3 1
IPOTEKaHMsI XMMUYECKUX peaKIii

5.2 | TepmoarHAMHIYECKUE 3aKOHOMEPHOCTH 7 3 4 -
MPOTEKaHUS XMMUYECKUX PEaKIHii.
PaBHOBeCHE XMMHUYECKNX peakui

6 | JucnepcHble CHCTEMbI 5 2 3

6.1 | JucnepcHble CUCTEMBI U (PaKTOPBI UX 4 2 2 -
YCTONYUBOCTH

6.2 | UccenoBanne  CBOWCTB  JHUCHEPCHBIX 1 - 1 -

CUCTEM
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7 KauecTBeHHbIe peakuuu OOHAPYKeHUsI 3

OPraHuYecKux " HEOPraHU4eCKHX
BellecTB

7.1 | O6HapyxeHHe HEOPraHMYECKUX KaTHOHOB 1

1 aHHMOHOB

7.2 | O6HapyxeHHEe OPTaHUYECKUX BEIIECTB 2

OTHEJIBHBIX KIACCOB C HCIOJIB30BaHUEM
Ka4EeCTBEHHBIX pEaKLUii

HUTroro 108

76 32

[Mpu peanmzanmu cozpepkaHus 0O0IIE0OpPa30BATEIBHOTO YU4EOHOTO TMpeaMeTa

CXAMUD

B npenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOTO OOIIETO

oOpa3oBaHMsI ¢ TIOJTydeHHuEeM cpeaHero ooiero oopasoanus (IITIKPC):

Buj yueOHoii padoThl

O0beM yacoB

O0beM 00pa3oBaTeJIbHON IPOrPaAMMBbI 108
O0s13aTe/IbHASI AYTUTOPHAS YUeOHAs1 HAarpy3Ka (Bcero) 108

B TOM YHCJIC:
JIEKLIUA 76
32

MPAKTUYCCKHEC 3aHATUA

J'Ia60paT0pHHe 3aHATUA

Y4eOHBIM IUIaHOM
HE TPEyCMOTPEHO

CamocTosrenbHas pabora o0yyaromerocs

Y4eOHBIM [IJIAHOM
HE MPEyCMOTPEHO

Koncynbranuu

Y4eOHBIM [IJIAHOM
HE IPETYCMOTPEHO

Ilpomesrcymounas ammecmavusn ¢ ghopme

Aup¢epeHnaabLHOr0 3a4eTa

7.1.0nucanue mamepuanbHo-mexHuueckoil 0asvl,

7. YHEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYEHHE ITPOI'PAMMBbI YYEBHOI'O
HPEIMETA « XUMUA»

ocyuiecmesieHuA 06[)(1308(1111 €J/IbHO20 npouecca

Heooxooumon 0aa

Ne

HanMmeHoBaHHe cHeHAJBHLIX IIOMEINEHUIT U

n/n TOMeIleHU i A1l CAMOCTOATEIbHON padoThI

OcHaIeHHOCTh
noMeuleHu i "

CrieMaJIbHbIX

noMenieHui

CaMOCTOSAITeJIbHOH paGoThI

1A

Kaburer ecTecTBO3HAHWS, ayAUTOPHS IS

IpynmnoBbIX W HWHAWBHUAYAJIbHBIX KOHCYHLTaLIHﬁ,

1 TCKYLICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTCCTaluu.

414000,ActpaxaHckas o0iacth, TI. AcTpaxaHb,

1. locka y4ueOHas

2. Pabodee mecTo mpemogaBaTeIis
3. Kommiekt yueOHoi MmeGenu Ha 25 yer.
4. Harngaaaele mocoous

5. [Imakatel TeMaTHYECKHE
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HaGepexxnas 1 Mas, 117, xopnyc Ne 1; stax 3, 6. MoOWIBHEI SKpaH Ha MITATUBE
noMmerienue Ne35 Lumien Master View 203x203 cm

7.MoOOWIBHBII MyITbTUMEIUAHBIH
npoekTop Panasonic PT-LC56E-000145

8.1Ikad BBHITSHKHONW XUMHUYECKHN
JIEMOHCTPAIIMOHHBIN

9. Crenap!

10.ITpuGopsl, HabOpB! IOCY B,
J1a00paTOPHBIX MPUHAMIICKHOCTEH IS
XUMHIYECKOTO DKCIIEPUMEHTA, HaOOPHI
PCaKTUBOB.

7.2. Pexomenoyeman numepamypa (u3 gpedepaivnozo nepeuns)

@) OCHOBHAA yueOHaA Tumepamypa:

bmunog, JI. H. Xumus: yueonuk g CITIO / JI. H. baunos, W. JI. [lepdunosa,
T. B. CokonoBa. — 2-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c.
ISBN 978-5-8114-7904-7. — Tekct: onekTpoHHbId // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/167183 (marta
obOpamenusi: 14.10.2022). — PexxuM gocTymna: AJjisi aBTOpU3. MOJIb30BATEIICH.

0) OonoqnumenvHan yueOHan 1umepamypa:

I'ycera, E. B. Xumusa mns CIIO: yueOHo-meroamdeckoe mnocobue / E. B.
I'yceBa, M. P. 3uranmuna, /[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: »nekTpoHHbd // JlaHb : DIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (marta
obpamenus: 14.10.2022). — Pexxum nocTyma: Jjisi aBTOPHU3. MOIb30BaTENEH.

YepuukoBa, H. 0. Xumus B JOCTYTHOM H3JIOXKEHUU: YUEeOHOE mocoOue s
cno / H. 1O. YepnukoBa. — 2-¢ uza., crep. — Cankr-IlerepOypr: Jlansb, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TekcT: anexTpoHHbIN // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (mara
obpamenus: 14.10.2022). — Pexxum mocTyma: Jjisi aBTOPHU3. MOIb30BaTEIEH.

[llesuunpina, JI. B. Xumus: yueOHoe mocodue / JI. B. IlleBHunpina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. —

Texkcr: anexkTpoHHbI // JlaHb: 3neKTpOHHO-OMOMMOTeuHass cuctema. — URL:
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https://e.lanbook.com/book/167183
https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532

https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JOCTYyIA: JUIsl aBTOPU3. MOJIb30BATEIEH.

6) nepeuens yueOHO-MemoouuecKko2o obecneuenus:

1. O6 obpazoBanuu B Poccuiickoit @enepanuu: deaep. 3akon ot 29.12. 2012
Ne 273-®3 (B pen. Peaepanbhbix 3akoHOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-@3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ wu3M., BHECCHHBIMHU
®enepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

2. @enepalibHbIl TOCYyAapCTBEHHBIA 00pa30BaTENIbHBIM CTaHAAPT CPEIHEro
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHKa30M MuUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunncrepctBoM  toctuiuun  Poccuiickoit  ®epepanum 7 wutons 2012 r,
peructpaunoHHbiid Ne 24480).

3. Ilpuxa3 MunucrepctBa mnpocBemieHusi Poccuiickoii ®@enepanuu 0T
23.11.2022 Ne 1014 «O6 yTtBepxkaenun (eaepaibHON 00pa30BaTENbHON IPOrPAMMBI
cpenHero ooiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

2) unmepHem-pecypcol:

http://www.iprbookshop.ru/60767.html (Xvmust B cTpouTeIbCTBE)

http://www.iprbookshop.ru/66393.html(O01ast 1 HeopraHuyeckas XUuMusi)

http://www.iprbookshop.ru/71462.html(JIabopaTopHblii mpakTHKyM TO OOIIeH
Y HEOPTaHUYECKON XUMUH)

http://www.iprbookshop.ru/64399.html(Anroput™m pemieHus 3amad M0 XUMHH.
[IpakTukym.)

0) 271eKMPOHHO-0UOIUOMEUHbIE CUCEMDL:

1. http://www.iprbookshop.ru (DnexTpoHHO-OMOINOTEYHBIC CHCTEMBI)

2. DIEKTpOHHO-OMOJIMOTECYHAS cucrema «IPRbooks»

(http://www.iprbookshop.ru/)
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https://e.lanbook.com/book/118505
http://www.iprbookshop.ru/60767.html
http://www.iprbookshop.ru/66393.html
http://www.iprbookshop.ru/71462.html
http://www.iprbookshop.ru/64399.html
http://www.iprbookshop.ru/

3. OO0pazoBaTebHO-U31aTEThCKHIMA

(http://www.academia-moscow.ru /)

LEHTP «Axanemus»

8. OCOBEHHOCTH OPTAHM3 AU OBYYEHUSA 11O YYEBHOMY
IMPEAMETY JJIS1 UHBAJIM10OB U JINL C OTPAHUNYEHHbBIMH
BO3MOXHOCTSAMMU 3/10POBbs

]_IJ'ISI O6y‘IaIOHII/IXC5I N3 YHucCjla HHBAJIMIOB MW JIMO C OI'paHUYCHHBIMU

BO3MOXHOCTAMU 3I0pPOBbA Ha OCHOBAHUA IMHCBMCHHOI'O 3asABJICHUS y‘-IG6HBII>i

npeaMeT «XHUMHS PEaNu3yeTcsi C YYETOM OCOOEHHOCTEW MCUXO(PU3UUECKOrO

Pa3BUTHA, THANBUAYAJIbHBIX BO3MOKHOCTEU U COCTOSIHUS 300pPOBbA.

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

NPEAMETA
PesyabraTsl Kon IIpoBepsiembie @®opMbI U METOABI KOHTPOJIA U
o0y4eHus pe3yJib YMEHHS U 3HAHUSA OLICHKH
(IM4YHOCTHBIE, TaToOB pe3yJabTaToB 00y4eHHs
npeAMeTHbIE, Texymmun [Ipomexxyroun
MeTanpeIMeTHbIe) KOHTPOJIb asi aTTecTanus
JAUYHOCMHDbLE
YyBCTBO TOPJOCTU U JII | 3HaTb OCHOBHBIE Yemmuwviii onpoc

YBaKEHHUSI K
UCTOPUU U
JOCTHXKEHUSIM
OTEYECTBEHHOM
XUMHYECKON HAYKH;
XUMHAYCCKH
rpaMOTHOE
HIOBE/ICHHE B
npodeccuoHanbHOM
JCSITEILHOCTH U B
OBITY IpU
oOparieHuu ¢
XUMHYCCKUMHU
BEIIIECTBAMH,
MaTepuaiaMH U
IpOIIeCCaMH;

3aKOHBI XUMUHU U
OTKPBITUS B XUMHH,
CEJIaHHbIE
POCCUICKMMH YYEHBIMU-
XUMHUKaMHU;

YBEPEHHOE 0JIb30BaHKE
XUMHYECKON
TEPMHUHOJIOTUEN U
CHUMBOJIHKOM;
XUMHUYECKHA TPAaMOTHOE
MOBEJICHUE B
npodecCuoHATBHON
NEeSTEIbHOCTH U B OBITY
IIpH OOpalIeHUH ¢
XUMUYECKUMHU
BEIIIECTBAMH,
Marepuaiamu u
poleccamu;

YMeHHe UCTI0Ib30BaATh

llpaxmuueckasn
paboma
Tecmuposanue
Pegepam
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MPpUOOpETEHHBIE 3HAHUSI
JUTSL OOBSICHEHUS
XUMHUYECKHX SIBJICHHM,
MIPOUCXOJISTINX B
npupoe, ObITY U Ha
MIPOU3BO/ICTBE;

yYMETb HCIOJIB30BaTh
pUOOpETEHHBIC 3HAHUS
JUISL  DKOJIOTUYECKU
IPaMOTHOTO TIOBE/ICHUS B
OKpYy>Karolleu cpene,
JUTSE OTICHKY BITHSTHHSI
XUMHYECKOT0
3arpsi3HEeHUs
OKpY>Karolen cpepl Ha
OpraHM3M 4eJIoBeKa U
JpyTUe KUBbIC
OpTraHHU3MBIL;

YMETh HCIOJIb30BATh
MPUOOPETEHHBIE 3HAHUS
JUTS IPUTOTOBIICHUS
PacTBOPOB 3a/1aHHOI
KOHIICHTPAIIUU B OBITY U
Ha TIPOU3BOJICTBE;

TOTOBHOCTH K JI2 | IloHuMarth CynIHOCTb U Peghepam
HPOI0JIKEHHIO COLMAJIbHYIO 3HAYMMOCTb
00pa3oBaHUs U cBoeH Oynymei
HOBBIIICHUS npodeccuu, NposBIATh K
KBaJIM(DUKALMK B HEW yCTOWYMBBIN
n30paHHOU UHTEPEC;
npodecCuOHAIbHON CamocTosiTenbHO
NeSITeTbHOCTH U OTIpeNIeNATh 3a7auu
00BEKTUBHOE npoeccuoHaIbHOTO U
OCO3HAaHHE POJIH JMYHOCTHOTO Pa3BUTHA,
XUMHUYECKHX 3aHUMAaTbCA
KOMIIETEHIIH B camMo00pazoBaHUEM,
ITOM; OCO3HAHHO IJIAHUPOBATh
TTOBBIIIICHUE
KBaJIM(DUKAITIH.
yYMEHHE JI3 | YMeTh ucnonb3oBaTh Pegpepam
HCII0JIb30BaTh JOCTIKEHUS
JOCTH)KEHUS COBPEMEHHOM
COBPEMEHHOM XUMHUYECKON HAYKH CO

XUMUYECKON HAyKU
A XUMHYECKUX
TEXHOJIOTHH IJIs1
MMOBBIIIIEHUS
COOCTBEHHOT'O
MHTEJUICKTYaJIbHOTO
pa3BUTHS B
BbIOpaHHOM

CBOCH
npodecCuoHaATbHON
JIEATEIIbHOCTBIO ISt
ITOBBIIIICHU S
COOCTBEHHOT'O
I/IHTGJ’IJ’IGKTY&J’IBHOFO
pa3BuTHS;

19




npodecCHOHATbHON

JESITEIIbHOCTH;
MemanpeomenHbix:
UCTIOJIb30BaHUE M1 | paboraTs C Ipaxmuueckas | Jupgpepenyuposa
pa3JINYHBIX BUJIOB TEOPETUICCKUM paboma HHbIU 3a4em
IM03HABATEJIbHOMN MAaTepHaIOM, Peghepam
NESITETTLHOCTH U aHAIIM3UPOBATh, JENIATh Tecmuposanue
OCHOBHBIX BBIBOJIBI.
UHTEJUICKTYaJIbHBIX MPUMEHSTh OCHOBHBIC
onepauui METO/IbI TO3HAHUSA
(mocTaHOBKH (Habmro1eHMS, HAYYHOTO
3a/1a4u, 9KCIIEPUMEHTA) IS
bopmynupoBaHus W3YUYCHUS pa3IHYHbIX

TUIOTE3, aHAIIN3a U
CHHTE3A,
CpaBHCHHSI,
000011IeH S,
CHCTEMAaTU3alMu,
BBISIBJICHUSA
MPAUYHUHHO-
CJIEICTBEHHBIX
CBs3€H, IOMCKA
aHaJIOT OB,
(bopMyIupOoBaHUS
BBIBOJIOB) JIJISI
peteHus
MMOCTaBJICHHOMN
3aJ1a4H,
MIPUMEHEHHUE
OCHOBHBIX METOJIOB
TTO3HAHUS
(HabmroieHusl,
HAy4YHOTO
HKCIIEPUMEHTA) JIIs
U3YYEHUS
Pa3TUYHBIX CTOPOH
XUMHUYECKHX
00BEKTOB U
MIPOILIECCOB, C
KOTOPBIMH
BO3HHUKAET
HEOOXOJIMMOCTE
CTaJIKUBaThCS B
npodeCCHOHATBEHON

cdepe;

CTOPOH XUMHUYECKUX
00BEKTOB U MPOLIECCOB, C
KOTOPBIMU BO3HUKAET
HE00XOIMMOCTh CTal-
KUBAaThCA B
npodeccroHanbHOI
cdepe;

YMEHUS JENNaTh BbIBOJIbI,
YMEHUE BBISBIIATD
CYILIECTBEHHOE, Pa3BUTHE
JIOTUYECKOTO MBIIICHUS
pH paboTe C TeKCTaMU,
OykJeToM, HabIIOIaTh 3a
BEILIECTBAMMU, IPOBOAUTH
HCCIIEI0BATENbCKUE
MpOLIeAYpPbl, PA3BUBATh
MO3HABATEJIbHBII
HMHTEpEC K MpEeAMETY U
MPOIIeCCy MTO3HAHMS.
YMEHUE XapaKTepPU30BaTh
AJIEMEHTHI TI0 UX
MOJIOKEHHUIO B
[Iepnonnueckoii cucreme
JI.1. MenneneeBa.
OOBACHATH 3aBUCUMOCTD
CBOMCTB BEILIECTB OT UX
COCTaBa M CTPOCHUS,
MIPUPOLYy XUMHUECKOU
CBSI3U 3aBUCUMOCTh
CKOPOCTH XUMUYECKOU
pEeaKINK U MOJI0KECHNE
XUMHUYECKOTO
paBHOBECHS OT
pa3nUYHBIX (HaKTOPOB;
YMETh OTPENIETATh
BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKHUX
IIpEBpAIICHUN B
pPa3IUYHBIX YCIOBUSIX U
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OIICHKU HUX MOCIEICTBUI
HCII0JIb30BaHNE
aOCTPaKTHOTO
MBIIUICHHUS,
MPOJIOJKUTh Pa3BUTHE
XUMHUYECKOH PEUH,
oOoramiars ee
CJIOBApHBIN 3aI1ac pu
YCTHBIX OTBETaX U
I'PaMOTHOE BBIIIOJIHEHNE
IIPU CaMOCTOATEIbHBIX
3a/laHUsX.

CBA3BIBaTh U3YUCHHBIN
Marepuai co CBOen

npodecCuoHAIbHON
JIESITEIbHOCTBIO
HCTIOJIb30BAHUE M2 | IIpoBoauTh Ipaxkmuueckas
Ppa3InYHBIX CaMOCTOSITENIbHBIN MTOUCK | paboma
WCTOYHUKOB JIJIA XAMUYECKOU Pegepam
MOJIyYEHUs nHpOpMAIHY C
XUMHUYECKON HCIOJIb30BaHUEM
uHpopmanuu, Pa3IUYHBIX UCTOYHUKOB
YMEHHE OIICHUTH €€ (HaAY4YHO-TIOMYJIIPHBIX
JIOCTOBEPHOCTB IS W3JaHU,
JOCTHKEHUS KOMITBIOTEPHBIX 0a3
XOPOIIUX JTaHHBIX, PECYPCOB
pe3yNIbTaTOB B WNurepuera);
npoQecCuOHAILHON WCII0JIb30BaTh
cdepe; KOMITBIOTEpPHBIE
TEXHOJIOTHH IS
00paboTKHU U neperadn
XUMHYECKON
uHpopMalnu U ee
MIpe/ICTaBICHUS B
pa3nu4HbIX (hopMax.
Ocy1ecTBISTh TOUCK
nHpopmanuy,
HE0O0XO0AUMOM 15
3¢ eKTUBHOTO
BBITIOJTHEHUS
po¢eCcCHOHATBHBIX
3a/1a4
npeomemmubvix:
c(hopMUPOBAHHOCTH 111 | [ToruMmate posib XuMuu B | Yemmuwiii onpoc | Jughghepenyuposa

IIPEJICTaBICHUHN O
MeCTe XUMUH B
COBPEMEHHOM
Hay4YHOU KapTHHE
MUpa; IOHUMaHHE
POJIU XUMUU B
dbopmupoBaHUU

Kpyrosopa u

€CTECTBO3HAHHU, €€
CBSI3b C APYTHUMH
€CTECTBEHHBIMH
HayKaMH, 3HAYCHHE B
YKU3HU COBPEMEHHOT'O
oOmiecTBa

3HaTh BaKHEHIIHNE
BEIIECTBA M MATEPUATIBI.

Tecmuposanue
IIpakmuueckas
paboma

HHbBIU 3a4em
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(G YHKIIMOHATEHOM

rPaMOTHOCTHU
yeloBeKa JJis
perieHus
MPAKTUYECKHUX
3a/1ay;
BJIaJICHUE 112 | 3HaTH OCHOBHBIE 3aKOHBI | YcmHuuwiii onpoc Juggepenyup
OCHOBOIIOJIAT A0 XUMHU: CTEXUOMETPUS, Tecmuposanue | oeanuwlii 3a4em
MU XUMUYECKUMU 3aKOH COXpaHEeHHUs IIpaxmuueckas
MOHSITUSIMH, Macchl BEUIECTB, BIAAETh | paboma
TEOPUSAMU, OCHOBOIOJIaraouMu
3aKOHAMU U XUMHYCCKHUMH
3aKOHOMEPHOCTSIMH MOHATHUSIMH, TEOPHUSIMH,
; YBEpEHHOE 3aKOHAMU U
MOJIb30BaHUE 3aKOHOMEPHOCTSIMU;
XUMUYECKOU YMETh Ha3bIBATh:
TEPMHUHOJIOTHEH U W3Y4YEHHBIE BEIIECTBA IO
CHUMBOJIMKOH; TPUBHAIIBHON WIH
MEXKIYHAPOIHON
HOMEHKJIATYPE;
BIIJICHUE 113 | yMeTb  BBINOJHATH Ilpakmuuecxas | JJugpgepenyuposa
OCHOBHBIMH XUMUYECKUM paboma HHbIU 3a4em
METOIaMU AKCIIEPUMEHT I10 Tecmuposanue
Hay4HOTO pacrno3HaBaHUIO Jlabopamopnas
MO3HAHUS, BKHEHIIINX paboma
HCIIOJIb3YEMBbIMH B HEOPraHUYECKHUX U
XUMHH: OpPraHUYECKUX
HaOJIIOJICHUEM, COCIMHCHHIA;
OTIHCAaHUEM,
HU3MEPEHHEM,
HKCIIEPUMEHTOM;
yMeHUe
o0OpabaTsIBaTh,
OOBSICHSITH
pe3ynbTaThl
MIPOBEICHHBIX
OTIBITOB U JIENAaTh
BBIBO/IBI,
TOTOBHOCTb U
CIIOCOOHOCTh
MPUMEHSITh METOJIbI
MO3HAHUSI TIPU
pelIeHnn
MPaKTUYECKHUX
3a/1ay;
c(hopMUPOBAHHOCTH 114 | YMerb pemiathb Ilpakmuueckas | Juppepenyuposa
YMEHHUs 1aBaTh pacyeTHbIE 3a/1a4u 1O paboma HHbIUL 3a4em
KOJTMYECTBEHHBIE xumuueckuM popmynam | Tecmuposanue
OIICHKH U U ypaBHEHUSIM;
MIPOU3BOIUTH WCIIOTh30BaTh
pacyeTsl 1o MPUOOPETEHHBIE 3HAHUS
XUMHYCCKHM Y YMCHUS B
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dbopmynam u

MPAKTUYECKOMN

YpaBHEHHUSIM; NESTEIIbHOCTH U
MTOBCETHEBHOM JKU3HHU:

BIIaJICHUE 115 | Ymenue 6e301macHOro Yemmuwiii onpoc

paBUJIaMU oOpartieHusi ¢ roprounMu | [Ipakmuueckas

TEXHHUKHU Y TOKCUYHBIMU paboma

0e30MacHOCTH MpU BELIECTBAMH U Jlabopamopnas

UCIIOJIb30BaHUU 1a00paTOPHBIM paboma

XUMHYECKHUX 0o0opynoBaHuEM;

BEIIECTB;

c(hopMUPOBAHHOCTH 116 | YMeHue KpUTHIECKOU Yemuwu onpoc

cOOCTBEHHOM OIICHKH JIOCTOBEPHOCTH | Peghepam

MO3ULUH 10
OTHOLIEHHUIO K
XUMUYECKON
uHpopManuy,
[I0JIy4aeMOU U3
Pa3HbIX
HCTOYHUKOB.

XUMHUYECKOH
uHpOpManuy,
MOCTyINauen u3
Pa3HBIX UICTOYHHUKOB.
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Koa n
HaNMMeHOBaHUe
(opmupyembIx
KOMIIeTeHIM i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PeIICHUs
3a1a4
po(hecCHOHATTLHOM
NEeSTSIIbHOCTH
NPUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTH K TPY/AY, OCO3HAHUE IIEHHOCTH MacTepCTBa,
Tpyaoooue;

- FOTOBHOCTH K aKTUBHOM JEATEILHOCTH TEXHOJIOTHYCCKOM
Y COIMAIbHOW HAINPaBJIEHHOCTH, CIIOCOOHOCTH
WHUITUUPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BHITIOIHATH
TaKylo JAesITebHOCTD;

- HHTEPEC K pa3InuHbIM cepam npodeccruoHaIbHON
JIeITEIIbHOCTH,

OsgiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NMo3HABATEJIbHBIMHU AeHCTBHAMM:

a) 0azoBbIe JIOTHYECKHE NeHCTBHS:

- CaMOCTOSTEIFHO ()OPMYJIUPOBATh U aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;
- YCTaHABIIMBATh CYMIECTBEHHBIN MTPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;
- OIPENENATh LEH eATEIbHOCTH, 3a/1aBaTh TapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B
paccMaTpUBAEMBIX SBJICHUSX;
- BHOCUTH KOPPEKTHUBHI B JICATEIIBHOCTD, OICHUBATH
COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIICHHBATH PUCKH
MOCJIEACTBUN NeITEeIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH
YKU3HEHHBIX TIPOo0IieM

- BJIAJIETh CUCTEMON XUMUYECKUX 3HAHUN, KOTOPas
BKJIIOUAET: OCHOBOIIOJIATAIOUINE MOHATUS (XUMUYECKHM 3JIeMEHT,
aToM, 3JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-3JEKTPOHHBIC
opOuTau aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKast
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00beM, YriIepoTHbII
CKeTeT, (yHKIMOHANIbHAS TPYIIa, paJnuKal, H30Mepus,
M30MEpbl, TOMOJIOTHUECKHUH Psijl, TOMOJIOTH, YTI€BOAOPOIbI,
KHCIIOPOJI- M a30TCO/IEPIKAIIUE COSAMHEHUS, OMOJIOTUYECKH
aKTUBHBIC BEIIECTBA (YTJIEBO/BI, JKUPbI, OETIKN), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BICOKOMOJIEKYJISIPHbBIE
COCTMHEHUS, KPUCTAIUIMYECKAST PEIIETKA, TUTIBI XUMHUUECKUX
peaxkuuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, IK30- U
SHIO0TEPMUYECKHE, PEAKIIMK HIOHHOTO 0OMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTHYECKAS
JUCCOLMAISA, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOHN peakiny, XUMUYECKOE PAaBHOBECHE), TECOPUH U
3aKOHBI (T€OpHUsI XUMUUYECKOTO CTPOCHHSI OPTaHUYECKHUX BEIIECTB
A.M. byrneposa, Teopust SIEKTPOTUTHIECKON TUCCOLMALINH,
nepuoanueckuii 3akon [[.M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMUH,
(dakTosornuecKre CBEACHMs O CBOMCTBAX, COCTaBe, MOIYYEHUH U
0€301acHOM HCTIOJIb30BaHUH BAXHEHIITNX HEOPTAHUYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIHHOCTH
YeJI0BEKa;




0) 0azoBbIe MCCJIEI0OBATEIbCKHE e CTBHS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKOMN U
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3pelIeHUs MpooIiem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U 1
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THIIOTE3Y €€ PEIICHMS,
HaxOJIUTh apryMEHTHI JIJIS IOKa3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMeTPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH MOJYUYECHHBIC B XOJIE PEIICHHMS 32191
Pe3YJIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MMEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U
MPAKTHYECKYIO 00JaCTH KUZHEICATEIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTrHHAIbHBIC
MIOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTD UX UCIOJIb30BaHUs B MIO3HABATCIIBHOU U
COLIMAIBHON MTPAKTHUKE

- YMETb BBISIBIIATh XapaKT€pHbIC MPU3HAKU U B3aUMOCBSI3b
M3YYEHHBIX MMOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MOHSITHS
MIPU ONMKMCAHUH CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpraHWYECKUX BEIIECTB U UX IPEBPALLECHU; BBISBIISTh
B3aUMOCBSI3b XMMUYECKUX 3HAHUU C IOHATUSAMU U
MIPEACTABJICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;

- YMETh KCII0Ib30BATh HAUMEHOBAHUS XUMUYECKUX
COEMHEHUIN MEKYHAPOJIHOI0 COK3a TEOPETUUECKON U
MPUKJIATHOW XUMUU Y TPUBUAIBHBIC HA3BAHUS BAXKHEUIIINX
BEIIECTB (ITHJICH, alleTHJICH, TIUIEPHH, (eHOI, (OpMaTTbICTHI,
YKCYCHAasi KHCJIOTa, TTIUIMH, YyTapHBIA ra3, yrieKUCIIbIi ra3,
aMMHUaK, ranieHasl U3BeCTh, HeraleHas u3BeCThb, IUThEBAs COJA U
JIPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpraHWYECKUX BEILECTB, YPABHEHUS XUMUYECKUX PEAKIIUH,
OOBSACHATH UX CMBICT; TIOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3aNUCAMHU YPABHEHUN XUMUYECKUX PEAKIINIA;

- YMETh yCTaHaBJIUBATh NMPUHAJIC)KHOCTh U3yUEHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB K OMPEIeICHHBIM
KJIacCcaM U TpyIIaM COeAMHEHUM, XapaKTepru30BaTh UX COCTaB U
BA)KHEWILIME CBOMCTBA; ONPEACIIATh BUIbl XUMUUYECKUX CBA3EH
(xoBanleHTHAas, MOHHAs, METaJNINYecKasi, BOJOPOJIHAS ), TUIIbI
KPUCTAIIMYECKHUX PELIETOK BEIIECTB; KIaCCHPHUIINPOBATH
XUMUYECKUE PEaKLIUH;

- copMUpOBATH TIPEICTABICHUS: O MATEPUATLHOM €TMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBJICHHUH TPUPOIBI; O
MeCTe ¥ 3HAUYCHUU XUMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€
pOJIA B 00ECTICYCHUH YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA: B
pEelIeHnr TPOOJIeM IKOJIOTUYECKOM, YHEPTETHUECKOM 1 MUIIEBOM
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6630HaCHOCTI/I, B Pa3BUTHU MCIUIIMHBI, CO3AaHNUH HOBBIX
MaTCpHraiOB, HOBbIX HCTOUYHHUKOB SHCPIruun, B obecrieyeHnu
panMOHAIBFHOTO MPUPOAOIOIB30BaHUS, B (POPMUPOBAHUH
MHPOBO33pEHUS U 00IIeH KyIbTyphl YEIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TIPUPOHOMN Cpese;

- BJIaJICTh CUCTEMOW XUMHYECKUX 3HaHHUH, KOTOpast
BKJTIOYAET: OCHOBOIOJIArAOINE TOHATHS (JONOJHUTEIBHO K
CHCTEME MOHATHIA 6a30BOTO YPOBHSI) - H30TOIIbI, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSTHHE aTOMa, THOPHIN3AINs aTOMHBIX

nn

opb6uTainei, xumuyeckas cBsizb ("0 " u ", KpaTHbIE CBSI3M),
MOJIIpHasi KOHIIEHTpaIHs, CTPYKTypHas Gopmyria, U30MepHs
(cTpykTypHasi, reoMeTpuueckas (IUc-TpaHC-U30MEPHSI), TUTIBI
XUMHUYECKUX peakluii (roMo- U TeTeporeHHble, 00paTUMBbIE U
HeoOpaTHMBbIe), paCTBOPHI (MCTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUAPATHL, CTENEHb JUCCOLMALIUY, SJIEKTPOIIH3,
KPEKHUHT, pUGOPMHUHT); TEOPUH U 3aKOHBI, 3AKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHUS, JIKAIIME B OCHOBE TTOHUMaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH,
COBpPEMEHHBIE MPEICTABICHHS O CTPOCHHUH BEIIECTBA HA
aTOMHOM, MOJIEKYJISIPHOM M HaIMOJIEKYJISIPHOM YPOBHSIX;
MPEJICTABICHUS O MEXaHU3MAaX XUMUYECKUX PEeaKIui,
TEPMOJUHAMHYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTSX MX
MPOTEKAHUS, O XUMHUYECKOM PaBHOBECHH, TUCIIEPCHBIX
cucreMax, (aKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX, COCTaBe,
MOJTYYeHUH ¥ 6€30TaCHOM HCIIOIh30BAHUH BaXKHEHIIIMX
HEOPTaHMYECKUX M OPTaHUYECKHX BEIICCTB B OBITY H
MPaKTUYECKOU JIEATETLHOCTH YEJIOBEKA; OOIIMX HAYIHBIX
MPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA (HA IpUMeEpe
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IIPOM3BOJICTBA CEPHOM KHMCIIOTHI, aMMHaKa, METaHoJIa,
nepepadoTKu HEPTH);

- YMCTb ITPOBOJAUTH paCyYCThl 10 XUMHUYCCKUM q)OpMYHaM nu
YPaBHEHUSAM XUMHYECKHUX PEaKIHi ¢ UCTIOIb30BaHUEM
bu3znyecKux BeNIMYMH (Macchl, 00beMa ra3oB, KOJIMYeCTBa
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PACYETHI IO HAXOXKACHUIO XUMUUECKON (hOPMYIIbI
BEIIIECTBA; pacyeThl MacChl (00BEMa, KOJIMYECTBA BEIICCTBA)
IIPOJYKTA PEaKUu, €CJIU OJHO U3 UCXOJHBIX BEILECTB JaHO B
BH/JIE PACTBOPA C OIPEIEICHHON MaCCOBOM J10JIEH
PacTBOPEHHOT'O BEIIECTBA WJIH JIaHO B M30BITKE (MMEET
MIPUMECH); PaCYEThl MACCOBOM MIJIM OOBEMHOM JTOJU BBIX0/1a
MPOJYKTA PEaKIuu; pacyeThl TeroBoro 3ddexra peakuui,
00BEMHBIX OTHOILIEHUH Ta30B;

- YMETb BBIABIISATH XapaKTepHbIC IPU3HAKU U B3aUMOCBSI3b
HN3YUCHHBIX HOHﬂTHﬁ, MPUMCHSATH COOTBETCTBYIOIIUC ITOHATHA
IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKHUX U
OpTraHN4YCCKUX BCIICCTB U UX npeBpameHI/Iﬁ; BBISIBJISATH
B3aHMOCBS3b XUMHUYECKUX 3HAHUN C TOHITUIMH U
MPEJICTABICHUSIMH IPYTHX MPEIMETOB JJisi 60Jiee 0COZHAHHOTO
MOHUMAaHUS U O0BSICHEHUS CYIIIHOCTH MaTepPHAILHOTO €IMHCTBA
MHpa; UCIIOJIB30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIs1
00BSICHEHUS ¥ IPOTHO3UPOBAHUS SBICHHUH, UMEIOLITUX
€CTECTBEHHOHAYUHYIO IIPUPOY;

- YMCTb UCIIOJIB30BAaTh HAUMCHOBAHUA XUMHUYICCKUX
COEIMHEHUI MEKIYHAPOJHOT0 COI03a TEOPETUUECKOU 1
HpHKHaHHOﬁ XHUMHHU U TPUBUAJIBHBIC Ha3BaHWA BEIICCTB,
OTHOCAIIHNXCA K U3YUYCHHBIM KjIaCCaM OpPraHUYCCKUX U
HEOPraHUYECKUX COEAMHEHMI; UCII0JIb30BaTh XUMHUECKYIO
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CUMBOJIUKY JIJISl COCTaBIEHUS (OPMYT HEOPTaHUICCKUX
BEILIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIIEHHBIX M CKEJIETHBIX) (POPMYIT OPraHuIeCKUX BEIIECTB;
COCTaBIISITh YPaBHEHUS! XUMUYECKUX PEaKLUN U PaCKpPbIBATh UX
CYIIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKLni
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX
peaxiuii; peakiuii HOHHOro 0OMeHa IMyTeM COCTaBICHUS HX
MIOJIHBIX M COKPAILEHHBIX HOHHBIX YPaBHEHUH; peaKui
TUAPOIN3a, PEAKIIMi KOMILJIEKCO0OOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS ); TOATBEPKIATh
XapaKTEePHbIE XUMUYECKUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH HKCIIEPUMEHTAMU U 3aMIUCAMU ypaBHEHUI
XUMHUYECKUX PEaKIIHii;

- YMETh KJ1accu(UIUpOBaTh HEOPraHUYECKHUE U
OpraHHYeCcKHE BEUIeCTBA U XUMUYECKHE PEaKIuH,
CaMOCTOSITEIIbHO BRIOMPATh OCHOBAHMS U KPUTEPUU TSI
KJIacCU(PUKAIMK U3y4aeMbIX XUMUUYECKHX OObEKTOB;
XapaKTEPU30BaTh COCTAB U BaXKHEUIIINE CBOMCTBA BEUIECTB,
MIPUHAISKAITUX K OMPEICTICHHBIM KJIaccaM | TPpyInam
coeMHEeHUH (IIPOCThIE BEUIECTBA, OKCUIBI, TUIPOKCUIBI, COIIH;
YTIEBOAOPOABI, MPOCTHIE dPUPHI, CIUPTHI, PEHOIBI, ATbIETUIBI,
KETOHBI, KaPOOHOBBIE KUCIOTHI, CIIOKHBIE IPUPBI, KUPBHI,
YTJIEBO/IbI, AMUHBI, aMUHOKHUCIIOTHI, OCIIKH ); TPUMEHSTh 3HAHUS
0 COCTaBE€ U CBOMCTBAX BEIIECTB JJIsl IKCIIEPUMEHTATbHOMN
MIPOBEPKH THIMOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MTPOTEKAHUS
XUMUYECKHUX PEaKIUi ¥ TPOTHO3UPOBAHHUS BO3MOYKHOCTEHN MX
OCYIIIECTBIICHUS;

- YMETb MOATBEPK/IaTh Ha KOHKPETHBIX MPUMEPAX XapaKTep
3aBHCHMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX
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COEJIMHEHUI OT KPaTHOCTH U TUIa KoBaJIeHTHOU cBs3u ("TF " u
""), B3aMMHOT'O BJIMSIHMSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX; a
TaKXe OT 0COOCHHOCTEH pearn3auy pa3InyHbIX MEXaHU3MOB
IIPOTEKAHUS PEaKLU;

- YMETh XapaKTEepPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y/IEHHOM COCTOSIHUM) U MOHOB XMMUYECKHUX
aneMeHToB 1 - 4 nepuonos Ilepuoanueckoii cucremsr J[. 1.
MenpeneeBa 1 UX BaJIEHTHbIE BO3MOXHOCTH, UCIIOJIb3Ys

noustus "s”, "p", "d-anekTpoHHbIC" OPOUTAIH, SHEPTETHUECKUE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH NU3MEHEHUSI CBONCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU COCITMHEHUM 110

nepuoaam M rpyuiiam;

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeZCTBa MIOUCKA,
aHam3a u
UHTEPIpETauN
UHPOPMALIUU U
UH(pOPMaLMOHHbIE
TEXHOJIOTUH JISI
BBITTOJIHEHUS 3a/1a4
npodecCuOHATbHON
JeSITeTbHOCTH

B 00,1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(hopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
n O6HI€CTB€HHOI>1 IMPAaKTUKH, OCHOBAHHOI'O HA JUAJIOTC
KYJIbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTa B
MOJIUKYIBTYPHOM MUPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOW U YUTATEIbCKOM
KYJBTYPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXTY JTFOIbMU U
MO3HAHUS MHPA;

- OCO3HaHME LIEHHOCTH HAyYHOH J1eTebHOCTH,
TOTOBHOCTH OCYIIIECTBIISITH TIPOCKTHYIO M UCCIIETOBATEIBCKYIO
JIEATENbHOCTh MHAUBUYAIIBHO U B TPYIIIIE;

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH
MMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHopManmeii:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3

- YMETb IJITAHUPOBATH U BBIMIOJIHATH XUMHUECKUN
AKCIIEPUMEHT (IIPEBPAIICHHS OPTaHMYECKUX BEIIECTB MPH
HarpeBaHUH, MOJYUCHHUE dTUJICHA U U3YYCHHE €TO CBOWCTB,
KaueCTBEHHBIC PEAKIIMK Ha alibJIETH/Ibl, KpaXxMaJl, YKCYCHYIO
KHCJIOTY; IEHaTypalus OCIKOB MPU HarpeBaHUH, I[BETHHIE
peakiuu 0eTKOB; MPOBOAUTH PEAKIITMH HOHHOTO OOMEHa,
ONpeNEeNATh CPeAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU
Ha cynbdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS,
pemarb SKCIepuMeHTalbHbIe 3a1a4u 110 TemaM "Mertamisl" u
"Hemeranibl") B COOTBETCTBUU C IPABUIAMU TEXHUKHU
0€301MacHOCTH P 0OpaIeHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000pyI0BaHNEM; IPEICTABISATh PE3YIHTATHl XUMHUYECKOTO
AKCIIEPUMEHTA B (JOpMeE 3aMUCH YPAaBHEHUI COOTBETCTBYIOIIUX
peakiuii 1 GopMyIMPOBATH BHIBOJBI HA OCHOBE ITHX
pe3ynbTaTOB;

- YMETh aHATU3UPOBATh XUMHUECKYI0 HH(POPMAIIHIO,
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MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh
IIOMCK, aHaJIN3, CHCTEMATU3aLIMI0 U UHTEPIIPETALINIO
UH(OPMALIUU PA3IMYHBIX BUJOB U (POPM IPEICTABICHHS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX (JOpMATaX C YIETOM
Ha3HauyeHUs MH(OpPMAILMU U 1IeJICBON ayAUTOPUH, BEIOHpast
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yalIU3allUH;

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb UH(POpMaLUH,
€€ COOTBETCTBHE ITPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM;

- MCII0JIb30BATh CPeICTBA HH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELLIEHUN KOTHUTUBHBIX,
KOMMYHUKAaTHBHBIX U OpraHU3allMOHHBIX 3314 C
coOutto/IeHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PECYpPCOCOEPEKEHUS, IPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

- BJIaJIeTh HaBbIKaMM PACIIO3HABaHMS U 3aILUTHI
uH(popMaluu, HHPOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH;

II0JIy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U apyrue);

- BJIaJICTh OCHOBHBIMU METOAAMH Hay4YHOTI'O I03HAHUS
BEIIECTB U XMMMUYECKHX SIBIEHUH (HaOI0eHne, N3MEpEHNE,
HKCIEPUMEHT, MOJEIUPOBAHNUE);

- YMETh IPOBOJUTH PACUETHI 10 XUMUUYECKUM (hopMyiam U
YPaBHEHMSIM XMMHUYECKHX PeaKLUil ¢ UCIO0Ib30BaHUEM
(¢u3HYECKUX BEJIIMYMH, XapaKTEPU3YIOIINX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJI IPUHSTHS PELLICHUHN B
KOHKPETHBIX )KU3HEHHbBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHUEM;

- YMETh CaMOCTOSTENILHO IUIAHUPOBATh U POBOJUTH
XUMUYECKUH HKCIIEPUMEHT (T10JIyuyeHHE U U3yYeHHE CBOWCTB
HEOPraHMYECKUX U OPraHMYeCKUX BEIIEeCTB, KaUEeCTBEHHbIE
PEAKIMHU YIIIEBOIOPOJIOB Pa3IMYHBIX KIIACCOB U
KHCJIOPOACOAEPKAIINX OPraHUYECKHUX BEILECTB, PEIICHHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 PACIIO3HABAHUIO HEOPTraHUUECKHUX
Y OpraHMYECKUX BEIIECTB) C COOJII0ICHUEM MpaBUIl O€3011aCHOTO
oOpalleHns ¢ BeleCTBAMHU U TJaOOpaTOPHBIM 000PYI0BaHHUEM,
(bopMyIMpOBaTh LETU UCCIIEOBAHUS, IPEIOCTABIATh B
pa3nu4yHOi GpopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETb OCYILIECTBIISATH LI€JIeHANPABICHHbIN TTOUCK
XUMHUYECKON HHPOpMAIUH B pa3IMYHBIX UCTOUYHUKAX (HaydHas
U yueOHO-Hay4Has JINTepaTypa, CPeJCTBA MAaCCOBOI
uH(popmanuu, cetb UHTEpHET U Apyrue), KpUTHIECKH
aHAJIM3UPOBATh XMMUYECKYI0 HH(POpMAIUIO, TepepadbaThiBaTh ee
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Y UCIOJb30BaTh B COOTBETCTBUU C IIOCTABICHHON yUeOHOMI
3ajaycii;

- BJIQJIETh CUCTEMOU 3HAHUHU O METOAAaX HAYYHOIr'O MO3HAHUS
SIBJICHUI MPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U
YMEHHUSIMUA IPUMEHATH 3TH 3HAHUS MIPU SKCIEPUMEHTAILHOM
HCCIIEAOBAHUHN BEIIECTB M IJIs1 OOBACHESHHS XUMHUYECKUX
SIBJICHU, UMEIOIINX MECTO B IPUPOJIEC MPAKTUYECKOMN
JIeATEIIBHOCTH YeJIOBEKA U B IIOBCEIHECBHOM JKH3HMU;

OK 04.
Db dexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U
CaMOOITPEAETIEHHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM M COIMAIBbHOMN JEATEIbHOCTH;

OBiaseHue yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JelCTBUSIMU:

I') COBMECTHAs 1eATEIbHOCTD.

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHTHON U
UHAUBUAYaAJIbHON paboThI;

- IPUHUMATH IIeJIU COBMECTHOM JEATEIHHOCTH,
OpraHU30BBIBATh M KOOPAHMHUPOBATH JIEUCTBHUS TI0 €€
JOCTH>KEHUIO: COCTAaBJIATH IUIaH IEUCTBUI, paclipeieaTh
POJIU C YY€TOM MHEHUN YUYaCTHUKOB OOCYKAATh PE3YIbTaThI
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B YCIOBHSX
peabHOTO, BUPTYATHFHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE TIOBEACHUE
B Pa3IUYHBIX CUTYAIHSX, IPOSIBISTH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTUBHbIMU

- YMETh TUIAHUPOBATD U BBITIOJIHATh XUMAYECKHUNA
AKCIIEPUMEHT (IPEBpAIEHUs OPraHUUECKUX BEIIECTB IIPU
HarpeBaHuU, MOJIy4YeHHEe ITHIICHA U U3y4EHHE ero CBOMCTB,
Ka4yeCTBEHHbIE pEaKIMH Ha aJlbJETH/Ibl, KpaxMall, YKCYCHYIO
KUCJIOTY; IeHaTypauus O€JIKOB IIPU HarpeBaHUH, LIBETHbIE
peakuuu 6eIKOB; MPOBOANUTH PEaKIIMK HOHHOTO 0OMeHa,
ONPEEIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKLUU
Ha cynbdat-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS;
pemiaTh SKCrepuMeHTaIbHbIE 3a1auu 110 TeMaM "Metamisl" u
"HemeTasbl") B COOTBETCTBUH € TIPaBUIIAMU TEXHUKU
0€301acHOCTH P 0OpaIleHUH C BEIIECTBAMHU U J1a00paTOPHBIM
000py10BaHUEM; TIPEJICTABIIAT PE3YJIbTAThl XUMHUECKOTO
HKCIIEpUMEHTa B (JOpPME 3aIUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥ GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX
pE3yJIBTaTOB;

-yMeTh CaMOCTOSITEIILHO MJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHH SKCIIEPUMEHT (IOJTyuYeHUEe U U3yYeHUE CBONCTB
HEOPraHMYECKHUX U OPraHMYeCKHUX BEIIEeCTB, KaUeCTBEHHbIE
peaxkuu yriieBoAOPO0B Pa3IMYHbIX KJIACCOB U
KHCIIOPOJICO/IEPKALUX OPraHUYECKHUX BEIIECTB, PELLIEHUE
HKCIEPUMEHTANIBHBIX 33/1a4 110 paclio3HAaBaHUIO HEOPTaHUYECKUX
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AeCTBUAMMU:

) IPUHSATHE ce0sl U APYTUX JIIOIei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JIPYTUX JIIOACH Mpu
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE IIPABO U MPABO APYIUX JIFOJEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UINH
JIPYroro 4eioBeKa;

Y OPraHUYECKUX BEILECTB) C COOIIOEHUEM MPaBUII 0€30I1aCHOTO
oOpaleHus ¢ BeecTBaMU U TJaOOpaTOPHBIM 000PYIOBaHHEM,
(bopMyIHpOBATH IIETTH UCCIIEOBAHUS, IPEIOCTABIIATH B
pa3nuaHON GopMe pe3ynbTaThl SKCIEPUMEHTA, aHATN3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTB;

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYKaroIlen cpeibl,
pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUS 00
M3MECHCHUH KJIMMAaTa,
TIPHHITAITBI
OEpEKITUBOTO
MPOU3BOJICTBA,
3¢ dexTUBHO
JIEMCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUAX

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- ¢(hOpMHUPOBAHHOCTh IKOJIOTUYECKON KYIbTYPBI,
MNOHUMaHUE BIMSHUS COLUATbHO-DKOHOMUYECKHUX IPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHOM Cpeibl, OCOZHAHUE
J100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- INIAHUPOBAHUE U OCYIIECTBICHUE ICUCTBUI B
OKpYKaIOILIEeH cCpelie Ha OCHOBE 3HAHUS LIEJIEN YyCTOMYUBOTO
pa3BUTHS YEJIOBEYECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKarollei cpese;

- YMEHHE NMPOTHO3UPOBATH HEOIArONPUSITHBIE
DKOJIOTMYECKUE TOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH,
MPEAOTBPALIATh HX;

- pacCLIUPEHUE OMBITA IEATEIBHOCTH IKOJIOTHYECKOU
HaIIPaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAaMH Y4eOHO-HCCIIe10BaTEIbCKOM,
MPOEKTHOM U COLIMATIbHOM NEATEIbHOCTH;

- ¢(OpMHUPOBATDH MPECTABICHHS: O XUMHUECKON
COCTaBJIAIONIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIU
XMMUU B IO3HAHUM SIBJICHUN MPUPO/IbI, B GOPMUPOBAHUU
MBILIEHHS U KYJIbTYPbI INYHOCTH, €€ ()yHKIIMOHATIbHOMN
IpaMOTHOCTH, HEOOXOAUMOM JJIsl pelIeHUs MPAKTUYECKUX 3a1a4
U 3KOJIOIMYEeCKH 000CHOBAHHOI'O OTHOLIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM Cpenie;

- YMETh COOJII0/IaTh IPaBUIIa SKOJIOTUYECKU
11e1€c000pa3HOro MOBEACHUS B OBITY U TPYJIOBOU JAESTENIbHOCTH
B LIEJISIX COXPAHEHHUS CBOETO 3710POBbs U OKpYXKaloIIeH
MIPUPOIHOM CpeJibl; YIUTHIBATH OMACHOCTH BO3ICHCTBUS HA
YKUBBIE OPraHU3MBbI OIIPEJIEIIEHHBIX BEIECTB, TOHUMAs CMBICI
rokasarteJsi peiebHOM JOMyCTUMON KOHIIEHTpaIUH;

- YMETh POTHO3UPOBATh, AHATU3UPOBATH U OLIEHUBATH C
MO3UIMI KOJOrMYeCKOr 6€30MaCHOCTH MOCTEICTBHS OBITOBOM U
MIPOU3BOJICTBEHHON JIESITENbHOCTH YeJIOBEKa, CBS3aHHOM C
nepepaboTKOM BEIIECTB; UCIIOJIb30BATh MOJIyYEHHbIE 3HAHUS [T
MPUHSATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIHSIX,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HABATh OMACHOCTh BO3/ICHCTBHS Ha KUBBIE
OpraHU3MbI ONPE/IETICHHBIX BEIIECTB, TOHUMAs CMbICI
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IIOKAa3aTelIsl IPeAeIbHON TOIyCTUMON KOHLIEHTPALUH, U
MOSICHATH HAa IPUMEPAX CIOCOObI YMEHBIICHUS U
MPEAOTBPALEHUS UX BPEAHOTO BO3AECHCTBUS HA OPTaHU3M
4eJI0BEKA.
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