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1. HOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma 00111€00pa30BaTENBHOIO Y4EOHOTO MpeaMeTa «XUMUSD»
npeaHazHadeHa g u3ydenus xumuu B koiwiemke JXKKX ATACY, peanusyromem
o0pa3oBaTeNnbHyI0 MPOrpaMMy CpEAHEro 001Iero o0pa3oBaHus B Mpeiesiax OCBOCHUS
OCHOBHOM mpoeccnonanpHoi o0pazoBaTensHoi mporpamMmbl CITIO (ITTICC3) na 6a3e
OCHOBHOTO 00111er0 00pa30BaHus MPH MOJATOTOBKE CHEIUAINCTOB CPEIHErO 3BEHA IO
crietmanbHOCTH 08.02.13 «MOHTaX W 3KCIUTyaTtalys BHYTPEHHUX CAaHTEXHHYECKHUX
YCTPOMCTB, KOHIUIIMOHUPOBAHUS BO31YXa U BEHTUIISIIIUM

PabGouass mnporpamma yueOHOTO TmpeameTa «XuMuUA» pa3paboTaHa B
COOTBETCTBHH C:

- @enepanbHbIM rOCYJIapPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM CPEIHETO
oOmero oOpa3oBaHusA, YTBEPXKICHHBIM MpHUKa3oM MuHUCTEpCTBA 00pa3oBaHUS U
Hayku Poccuiickoit ®@enepauun ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunucrepctBoM  toctuiun  Poccmiickoin  @enepaumu 7 wrona 2012 .,
peructpaunoHHbIi Ne 24480).

- Ilpmkazom MunncrepcrBa mnpocBemenuss Poccuiickon ®enepaunu 0T
23.11.2022 Ne 1014 «O06 yTtBepxkaenun deaepaibHON 00pa3zoBaTEIbHOM TPOTrPAMMBbI
cpennero obmiero oopazoBanus» (3apeructpuponan 22.12.2022 Ne 71763).

CopepxaHue mporpamMMmbl y4eOHOro mnpeaMera «XUMUsS» HalpaBlIeHO Ha
JTOCTUKECHUE CICAYIONINX HeJIeH:

- ¢opMmupoBaHHe Yy OOy4YalOIIMXCA YMEHHS OIEHMBAaTh 3HAYMMOCTD
XUMHUYECKOTO 3HAHUS JIJISl KAKJOT0 YEIIOBEKa;

- (popmupoBaHue y 00y4arOMMUXCs HEIOCTHOTO MPEACTABIECHUSI O MUPE U POJIH
XUMHUU B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MHUpA; YMEHUS
OOBSACHATh OOBEKTHI W TIPOIECCH OKPYXKAIOIIEH EeHCTBUTEILHOCTH: MPUPOIHOM,
COLIMAJIBHOM, KYJIbTYPHOU, TEXHUYECKON CPEJIbl, — UCIOJB3YS JJI 3TOr0 XMMUYECKUE
3HAHUS;

- pa3BUTHE y OOYYAIOIINXCSI YMEHHH pa3nuydath (PakThl U OIICHKU, CPABHUBATH

OLCHOYHBIC BBIBOABI, BUICTH UX CBA3b C KPUTCPUAMHN OLUCHOK H CBA3L KPHUTCPHCB C



OTIPENIETICHHON CUCTEMOM IIEHHOCTE!, (OpMYIHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO
TIO3HUIIHIO;

- mpuoOpereHue OOYYAIOIUMUCS OINbITa Pa3HOOOPa3HOW JIEATENbHOCTH,
MO3HAHUS W CAMOIO3HAHMS; KIIOUEBBIX HABBIKOB, HMEIOIINX YHUBEPCAIBHOE
3HAYeHUE ISl Pa3IUMYHBIX BUIOB JEATEIbHOCTH (HABBIKOB pEIICHUS IpoOJieMm,
HNPUHATHS PEeLICHUH, TOUCKa, aHAJIN3a U 00paboTKU HHPOpMAIUK, KOMMYHUKATUBHBIX
HaBBIKOB, HAaBBIKOB HW3MEPEHHM, COTPYJHHUYECTBA, OE€30MAaCHOIO OOpalleHus C

BCIICCTBAMHU B HOBCCI[HGBHOI\/’I }KI/ISHI/I).

2. OBLIAS XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMWS»

XuMHsI — 3TO HayKa O BEIIECTBAaX, UX COCTaBe M CTPOCHUH, CBOMCTBAX H
MpEeBpaIICHHUSIX, 3HAYCHUH XUMHUYECKHX BEIIECTB, MAaTepHAOB U TPOIECCOB B
IPAKTUYECKOM JESITEIbHOCTH YeJIOBEKa.

ConmepxxaHue  0011€00pa30BaTENbHOIO  y4eOHOro  mpenMera  «XUMUsS»
HaIpaBJICHO HAa YCBOCHHE OOYYArOUIMMKCS OCHOBHBIX IMOHSATHM, 3aKOHOB M TEOpPUH
XUMUU; OBJIQJICHUE YMEHUAMH HaOMI0AaTh XUMUYECKUE SIBIICHUS, TMPOBOIAUTH
XUMUYCCKUN IKCTICPUMEHT, MMPOU3BOIUTL PACUETHl HA OCHOBE XMMHYECKUX (OPMYIT
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUH.

B mporiecce uzydeHus XumMuu y oO0y4aroniuxcsi pa3BUBAIOTCS MTO3HABATEIIbHbBIE
WHTEPEChl M HHTEJUIEKTyallbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM
NpUOOPETeHHs 3HAHUI 10 XMMHUU B COOTBETCTBHUU C BO3HUKAIOIIMMH KU3HECHHBIMU
npoOyiieMaMy, BOCIHUTHIBACTCS OEpeXHOE OTHOLICHHs K TMPUPOJAE, MOHUMaHHUE
310pOBOro 00pa3a >KW3HHU, HEOOXOIUMOCTH MPEAYNPEKACHUS SBJICHUN, HAHOCAUIUX
Bpel 3I0pOBbI0O U OKpyXkatomien cpeae. OHUM OCBaMBAIOT MPUEMBl T'PAMOTHOTO,
0€301MacHOTO HCIIOJIb30BAHMS XMMHUECKHUX BEIIECTB U MAaTEPHATIOB, IPUMEHICMBIX B
OBITY, CEIbCKOM XO3SIIICTBE M Ha IPOU3BOJICTBE.

B mpodeccnoHanbHBIX 00pa30BAaTENbHBIX OPTraHU3ALUAX, PEATU3YIOIIUX
00pa3oBaTeIbHYIO0 IPOTPaMMy CPETHETO 00IIIero 00pa30BaHus B MPEIesiax OCBOCHHUS
OIIOII CIIO nHa 6a3e ocHOBHOTO 00111eT0 00pa30BaHus, YIeOHBIN MpeaAMET « XUMUS)

uzyuaercs Ha 6azoBoM ypoBHe PI'OC cpennero o61ero oopa3oBaHus, OCHOBBIBAETCS
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Ha 3HAHUSAX OOYYAIOIIMXCs, TMOJYYEHHbIX NpU U3y4YeHUU (GU3HKH, OHOJIOTHH,
reorpauy, MaTEMaTUKU B OCHOBHOM IIKOJIE.

Peanuszanus JOeAyKTMBHOIO NOAXOJAa K H3YYEHMIO XUMHUHU CIIOCOOCTBYET
pPa3BUTHIO TaKUX JIOTHYECKUX OINEpaldil MBIIUICHHS, KaK aHalu3 U CHHTES,
0000IIEHNE M KOHKpETHU3allusl, CpPAaBHEHHWE W aHAJOIMs, CHCTEMaTu3auus U
KJaccudukays.

W3ydyeHne XuMHH B NPOQPECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHU3aLUsX,
pean3yroluX 00pa30BaTEIbHYI0 MPOTpaMMy CpEAHEro OO0IIero oOpa3oBaHUS B
npeaenax ocsoeHus: OIIOIT CITO na 6a3e 0OCHOBHOrO 001Iero oOpa3oBaHMs, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OTHPOUISAIPOHECCHOHATBHOTO 00pa30BaHus. JTO
BBIpaXKaeTcs B COJIEPKaHNU O0yUEHUs!, KOJIMYECTBE YaCOB, BBIJICISIEMBIX HA U3yUCHHE
OTJENBbHBIX TEM NPOrPaMMBbl, TIIyOMHE WX OCBOCHHUS OOYJarOIMIMMHCS, O0BEME H
XapakTepe NPaKTUYECKUX 3aHATUH, BUIAaX BHEAYIUTOPHOM CaMOCTOATEIbHON paboThl
CTY/ICHTOB.

B mpomecce wu3ydeHHs XUMHHM TEOPETUYECKHME CBENCHUS JOMOJHSIOTCS
JEMOHCTPALUAMHU, JIaOOPATOPHBIMU ONBITAMHM M TNPAKTUYECKUMHU  3aHATHIMHU.
3HAYUTENIFHOE MECTO OTBOJUTCS XWMHUYECKOMY OJKcrepuMeHTy. OH OTKpBIBAaeT
BO3MOKHOCTh (POPMHUPOBATH y OOYyYaIOLIUXCS CIELHUaIbHbIE MPEIMETHBIE YMEHUS:
paboTaTh C BEIECTBAMH, BBINOJHATH MPOCThIE XUMHUYECKHE OIBITHI, YYHUTb
0e30macHOMY U JKOJIOTMYECKM TPAMOTHOMY OOpAIllEHHI0O C  BEIIEeCTBAMH,
MaTepuaiaMH U IpoleccamMu B ObITY U Ha TPOU3BOJICTBE.

B mpomecce wu3ydeHus XUMHH BaXHO (POPMHUPOBATH WH(GOPMALMOHHYIO
KOMIIETEHTHOCTh OOywatoruxcsa. [losTromy mnpum opraHu3aluu CamOCTOSITENBHON
paboThl HEOOXOIMMO AaKLUEHTUPOBAaTh BHHUMaHHWE OOydYalOIIMXCS Ha IOUCKE
uHdopmaluu B cpeAcTBax MaccMmenua, MHTtepHere, yueOHON U cHenuaibHOU
JUTEpaType C COOTBETCTBYIOMIMM O(OPMIICHUEM U MPEICTABICHUEM PE3YJIbTATOB.

[Ipu otbOope conepkanusi ydeOHOTO mpeaMeTa «XHUMHS» HCIOIH30BaH
MEXIMCIUTUTMHAPHBIA TTOJIX0J, B COOTBETCTBUH C KOTOPHIM OOYYaIOUTUECs JTOKHBI

YCBOUTH 3HAHUA U YMCHUA, HGO6XOI[I/IMI>IC JJIA CI)OpMI/IpOBaHI/IH eI[HHOﬁ HGHOCTHOﬁ



€CTECTBEHHOHAYYHON KAapTHHBI MHpA, ONpenessomeld (GopMUpPOBAHUE HAYYHOTO
MHUPOBO33pPEHUS, BOCTPEOOBAHHBIE B )KU3HU U B MPAKTHUECKON JEATEILHOCTH
N3yuyenue o011e00pazoBaTebHON yueOHOTO IpeAMeTa « XUMUSD 3aBepILIAcTCs
MOJBECHUEM HWTOTOB B (opMe 3adeTa C OIEHKOW B paMKaxX MPOMEKYTOUHOU
arrectauu ctyneHToB B mpouecce ocBoeHust OIIOIT CIIO ¢ nonyyeHueMcpenHero

oOmero oopazosanus (IITICC3).

3. MECTO YYEBHOTI' O IIPEJIMETA B YYEBHOM IIJIAHE

VY4eOHblll peIMeT «XuMUs» SBISETCA 00s13aTEIbHBIM YYEOHBIM IPEAMETOM
00111e00pa30BaTENLHOTO 1MKJIa OCHOBHOW MpodecCHOHANIBHOW 00pa3oBaTeIbHOM
MIPOrpamMMBbl CPETHETO MPOPECCUOHAIBHOIO 00pa30BaHusl Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus ¢ TOJydyeHHEM cpenHero obuiero oopazoBanus (IIIICC3) ¢ yuerom
tpeboBanuit ®I'OC CIIO u npodusis npodeccunoHaTbHOro 00pa3oBaHUs.

B yue6npix mnanax IMIICC3 Mecto ydyeOHOro mnpeamera «XuMHUsS» B COCTaBe
00s3aTeNbHBIX YUYEOHBIX PEMETOB, 0053aTEIBHBIX AJII OCBOEHUS TEXHOJIOTHYECKOTO

npoduist mpodheCcCHOHATBHOTO 00pa30BaHUsI.

4. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
MMPEIMETA
OcBoeHne cojaepkaHus ydeOHOro mpeaMera «XHUMHs», OO0CCIeUYrBaeT

JTOCTHXKEHHUE CTYJICHTaMHU CJICAYIOIIUX Pe3yJabTaTOB:

JIUYHOCHIHBIX .

JI1 4yBCTBO rOpAOCTH U YBAXKECHUS K UICTOPUU U JOCTUKECHUSIM OTE€YECTBEHHOU
XUMHUYECKOM HAyKH; XHMHUYECKH TPAaMOTHOE IIOBEICHHE B TPOoQeCcCHOHATbHON
NEATEIbHOCTU U B OBITY NMPU 00paIICHUU ¢ XMMUYECKUMU BEIlIECTBAMU, MaTepUaliaMU
U TIPOIIECCaMHU;

JI2 TOTOBHOCTH K MPOJOJKEHUIO 00pa30BaHMs U MOBBIMICHUS KBATU(DUKALINK B
M30paHHOM TIPOPECCHOHAIBHOW ACATEILHOCTH M OOBEKTHMBHOE OCO3HAHHE POJIH

XUMHUYCCKUX KOMHCTCHHI/Iﬁ B OTOM,



JI3 yMeHHe HCHOJB30BATh JOCTUKEHUS COBPEMEHHON XMMHYECKOW HAyKH U
XUMUYECKUX TEXHOJOTUNA JJIs TOBBIMIEHUST COOCTBEHHOTO HHTEIJIEKTYaIbHOTO
pa3BUTHS B BEIOpaHHOM MpodeccuoHaIbHOM eITeNbHOCTH;

MemanpeomMemHbix:

M1 wucnonp3oBaHuE pa3IMYHBIX BUJOB I[I03HABATEIBHOW JIEATEIBHOCTH U
OCHOBHBIX HMHTEJUICKTYaJbHBIX oOlepanuid (MOCTAaHOBKU 3ajauu, (GOpMYIHPOBAHUS
TUIOTE3, AaHAJIW3a U CHUHTE3a, CPAaBHEHMS], 000OIIEHUs, CUCTEMATU3ALIMH, BbISIBICHUS
NPUYUHHO-CJICICTBEHHBIX CBSI3€H, TOMCKA aHAJIOTOB, ((OPMYJIUPOBAHUS BBIBOJIOB) JIJIs
pelIeHus] TOCTaBJIEHHON 3aJayd, NPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMS
(HaOmrOolIeHHs, HAYYHOTO OHKCIIEPUMEHTA) HJs M3YYEHHsS pa3JIMYHbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TIPOLECCOB, C KOTOPHIMH BO3HHMKAET HEOOXOIUMOCTb
CTaJIKUBATHCS B MPO(ecCHOHATBHOU cepe;

M2 ucnosib30BaHWE PA3IUYHBIX MCTOYHHUKOB I TMOJIYYEHHUS XUMHYECKOU
UHpOpMAIlMU, YMEHHE OIIEHUTh €€ JIOCTOBEPHOCTh MJIsi JIOCTHXKEHHUS XOPOLIMX
pe3yabTaToB B MpodeccruoHanbHol chepe;

npeomMemHuix:

[11 chopmupoBaHHOCTH NPENCTABICHUNH O MECTE XUMHUU B COBPEMEHHOMN
Hay4YHOW KapTUHE MHpA; MOHMMAHHUE POJIM XUMHUHU B (OPMHPOBAHUU Kpyro3opa u
(YHKIIMOHAJIBHON I'PaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUs TPAKTUUECKUX 3aj1ay;

[12 BnajgeHuEe OCHOBOIOJATAIOIMIMMH XUMUYECKUMHU MOHSATUSIMU, TEOPHUSIMH,
3aKOHaMM W 3aKOHOMEpPHOCTSIMM;  YBEPEHHOE  IOJIb30BAHHE  XUMHUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIUKOM;

[13 BnajmeHre OCHOBHBIMU METOJAMM HAYYHOTO MO3HAHUS, UCIOIb3YEMBIMHU B
XUMUU: HaAOJIOJICHUEM, OIMCAaHUEM, M3MEPEHUEM, OHKCIIEPUMEHTOM; YMEHHE
0o0pabaTpiBaTh, OOBSICHATH PE3yJbTAThl MPOBEICHHBIX OMBITOB U JIENIaTh BBIBOBI;
TOTOBHOCTh M CIOCOOHOCTH TNPUMEHSATh METOAbl MO3HAHUS TMpPU PELICHUH
NPaKTUYECKUX 3a]1aY;

[14 chopMHUPOBAaHHOCT, YMEHHUS JaBaTh KOJUYECTBEHHbIE OIICHKH U

POU3BOIUTH PACUETHI [0 XUMUUYECKUM (HOpMysiaM U YpaBHEHUSM;



I15 BJIAICHUC TIIPpaBUJIaMHU TCXHHKU 0e30macHOCTH IIpru  HCII0JIb30BAHUUN

XUMHUYCCKHUX BCIICCTB,

[16 chopMHUpOBaHHOCTH COOCTBEHHOM MO3UIIMHU IO OTHOIIECHUIO K XUMUYECKOU

uH(pOpMaInH, TOJTydaeM

OM U3 pa3HBIX NCTOYHUKOB.

5. COAEP) KAHUE YYEBHOI'O IIPEJIMETA
HaunmeHoBaHue Conep:xanue yueOHOro matepuajia u GopMbl OpraHu3anuu
pa3aesioB U TeM AesITeJIbHOCTH 00y4aloIMUXCs
BBenenne OcHoBHbIe oOHATHA XxuMHHU. BemectBo. ATom. Monekyina.

Xumunueckuit aneMeHT. Amtorponus. [Ipocteie u cinoxHbie
BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BELIECTB.
XUMHUYECKUE 3HAKU U (POPMYJIBI.

Kontpoubnas padora Nel. Cpe3oBas paboTa mo XUMHH 33 Kypc
cpenHel o0IIei IIKOJIbI.

Pa3nea 1. OcHoBbI cTpOEH

Hd BeleCcTBa

Tema 1.1

CTtpoeHue aToM0B
XHMHYECKHX 3JIeMEHTOB
U IPHPOJIA XUMHUYECKOH
CBSI3U

CoBpemeHHasi Mo/le/Ib CTPOEHHS ATOMA. DJIEKTPOHHAs
koH(purypanus aroma. Kitaccudukarnusi XaMH4eCKUX JIEMEHTOB (S-,
p-, d-a1eMenThl). BaneHTHBIE 371eKTPOHbBI. BaeHTHOCTS.
DJeKTpOHHas MPUPOJa XUMUUECKOH cBs3U. MIOHHas CBS3b KakK CBA3b
MEXy KaTUOHAMHM M AHMOHAMH 32 CUET 3JIEKTPOCTATUUECKOTrO
IPUTSDKEHUS. DIEKTPOOTPULIATEIbHOCTh. KOBaJIeHTHBIE OJISIpHAS U
HEIOJISIPHASI CBSI3H.

IIpakTuyeckoe 3anaTue Ne 1. 3a1aun Ha COCTaBIEHUE XUMHUYECKHIX
(GhopMyJ IBYXaTOMHBIX COEAMHEHUH.

Tema 1.2
[Mepuoauyeckuii 3aK0H
u Tadauua 1. U.
MenaesnieeBa

IMepuoguueckasi cucrema xumuueckux 3aemenTos I.U.
MemnpeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJOXKESHUEM XUMUUECKOT0O DJIEMEHTA B
ITepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE
3HauyeHue [lepuoanueckoro 3akona /.M. Menneneesa. [Iporao3sst
J WM. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX AJIEMEHTOB.

IIpakTyeckoe 3ansitue Ne2. XapakTepucTHUKa DJIEMEHTOB,
orpeziesieHue 3JIEMEHTa 10 ero 3JIEKTPOHHOU popmyiie,
onpezeneHue GopmMys BBICHINX OKCUIOB, MX XapaKTEpPUCTHUKA.

IIpakTuyeckoe 3ansitue Ne3. HaxoxxaeHre OTHOCUTENBHOM
MOJIEKYJIIPHON U MOJIIPHON MacChl BEILIECTBA

Pa3nen 2. Xumuueckue pe

AKIUHA

Tema 2.1
Tunsl XMuMHYECKUX
peakumi

Knaccudukanms 1 THTIBI XUMUYECKUX PEAKITAN C yIaCTHEM
HEOPraHWYEeCKUX BemecTB. OKUCIUTEIBLHO — BOCCTAHOBUTEIbHBIE
peakuuu. OnpeneneHnue CTeNeH! OKUCICHUS 3JIEMEHTOB
KonnuectBeHHbIE OTHONIEHUS B XUMUU. OCHOBHBIE
KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PACUYETHI 10 YPABHEHUAM
XAMHUYECKHUX peakiui. MoJib Kak €JMHHIIA KOJIMYECTBA BEIIECTBA.
MonsipHast Macca. 3aKOHbBI COXpPaHEHUSI MACChl U SHEPTUH. 3aKOH
ABoraapo. MomsapHblilt 00beM Ta30B. OTHOCHTENIbHAS TNIOTHOCTH
rasos.




IIpakTuyeckoe 3ausitue Ne 4. CoctaBieHue ypaBHCHHUM
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKLIHﬁ METOAOM
AJIEKTPOHHOTO OajlaHca.

IMpakTnyeckoe 3ansitue NeS. Perienue 3aj1a4 no KOJIMYECTBY
BEIIIECTBA.

IpakTnyeckoe 3ansitue Ne6. BoruuciaeHre OTHOCUTEIbHOU
IIJIOTHOCTH I'a30B

IIpakTuyeckoe 3ansitue Ne7. Pemenne 3a1a4 Ha 00beMHBIC
OTHOIIICHUA I'a30B

Tema 2.2
DJIEKTPOJIUTHYECKAS

AUCCoONaAN A U HOHHBIH

ooMeH

Teopus 21eKTPONIUTHYECKON Arccorualii. Peakiiny HOHHOTO
oOmena. CocTaBiieHUE YpaBHEHHN peakiii HOHHOTO OOMEHa IyTeM
COCTAaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH.
I'uaponus comneit. CocraBieHne peakuuii TUAPOIN3a COJICH.
3HaueHue ruIposn3a B OM0IOrnYecKux 0OMEHHBIX MPOIleccax.
IIpuMeHeHne ruaponn3a B IPOMBIIUIEHHOCTH.

IIpakTuyeckoe 3ansitue 8. ['apoaus coei.

IIpakTuueckoe 3ansitue Ne 9. CocraBieHre ypaBHEHUN PEeaKIIHii B
MOJICKYJISIDHOM M HOHHBIX (pOopMax.

KonTpoJsbnas padora Ne 2. CTpoeHHUE BELIECTBA U XUMHUYECKUE
peaxiuu

Pa3znen 3. CTpoeHne u cBO

HcTBa HEOPraHu4e€CKMUX BEUIECCTB

Tema 3.1
Knaccnduxanus,
HOMEHKJIATYpa U
CcTpoeHHe
HEOPraHUu4YeCcKUX
BellleCTB

Kunacenpukanus Heopranmdeckux Bewects. [Ipocteie n
CJIO’KHBIE BelecTBa. MeTaiuibl 1 HeMeTaluibl. OcoOeHHOCTH
ctpoeHusi. OCHOBHBIE KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIBI,
THJPOKCHU/IBI, KUCIOTHI, cosin). HoMeHkaTypa 1 Ha3BaHue
HEOPTraHMYECKUX BEUIECTB UCXOIS U3 MX XUMHUYECKOH (HOpMyITbl Win
COCTaBJIEHUE XUMHUYECKOH (POPMYJIbI HCXO/S U3 HA3BaHUS BEIIECTBA
10 MEXTYHAPOIHON WIM TPUBHAIIBHON HOMEHKJIATYpeE.

ArperaTHble cOCTOSIHUS BelecTBa. Kpucramanueckue u amopgpHbie
BellecTBa. TUIbl KPUCTAIIIMYECKUX PEIIETOK (aTOMHasl,
MOJIEKYJIsIpHasi, HIOHHAsA, METaJNTN4ecKas ). 3aBUCUMOCTb
(¢u3HYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUTMUECKOMN
pewetku. [Ipuunnel MHOroo6pasus Bemiects. COBpeMEHHBIE
MIPEJICTaBJICHUSI O CTPOCHUH TBEPABIX, )KUJIKUX U Ta3000pa3HbIX
BenlecTs. JKuaknue KpucTauibl.

IIpakTyeckoe 3ansaTue Ne 10. OnpezneneHne MaccoBOM 10IH
XMMHYECKUX IEMEHTOB B CII0KHOM BEIIECTBE

Tema 3.2
Pu3NKo-XuMHYeCKHE
CBOMCTBa
HEOPraHu4ecKux
BeEIleCTB

MeTtanibl. O0uiye pusndeckrne 1 XMMUYECKHe CBOMCTBAa METAIIJIOB.
Knaccugukanys MeTanioB 1o pa3InyHbIM IpU3HAKAM.
DNEKTPOXUMHUYECKUHN PsIi HAIPSDKEHUN METAJUIOB. 3HAUEHUE
METAJIJIOB U HEMETAJJIOB B IPUPOJIE U KU3HEEATEILHOCTH YEJIOBEKa
U opranu3moB. Koppo3usi MeTamioB: BUbI KOPPO3UH, CITOCOObI
3alUTHl METAJIJIOB OT KOPPO3HH.

Hemertasbl. O0mue ¢pusnveckue 1 XUMUYECKHE CBOMCTBA
HemeTauioB. OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA
HeMmeTaioB. KpyroBopoTel OMOTreHHBIX 3JIEMEHTOB B IPUPO/IE.
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
BEUIECTB (OKCHUIOB, TUAPOKCUIOB, KUCIIOT, COJIEH). 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETUHEHU,
BBICIINX OKCHJIOB M THAPOKCHUJIOB.

Tema 3.3

OO01mme npeacTaBJIeHNs O MPOMBIILICHHBIX CII0C00aX
MOJYYCHUA XUMHUICCKUX BCHIECTB. qepHaﬂ U IIBE€THas
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IIpousBoacTBo
HEOPraHUuYecKux
BelllecTB. 3HAYEHHE U
npuMeHeHue B ObITY U
HA MPOU3BOACTBE

metamutyprus. OOmme crnocoOs! noyueHust MetayuioB. CriiaBel ¥ UX
POJIb B COBPEMEHHOM TEXHHUKE U Baiel mpodeccu.

[IpakTrueckoe mprUMEHEHHUE IEKTPOIIN3a JIJIS TOTYYEHUS
HIEJIOYHBIX, IIEJI0OYHO3EMENIbHBIX METAIIOB U aJTIOMUHUSL.

3Ha4yeHre U MPUMEHEHHE B ObITY U Ha IPOU3BOACTBE
Heopranuyeckux pemiecTs. [Ipo0iema 0TX010B U MOOOYHBIX
MIPOJYKTOB.

KonTposbsHnas pa6ora Ne 3. CpesoBas pabota 3a 1 cemectp

Pa3nen 4. CTpoeHue 1 CBO

HCTBa OPraHuvYeCcKUX BellecTB

Tema 4.1
Knaccnduxkanus,
CTpPoeHHe 1
HOMEHKJIATYpa
OpPraHuYecKHX BelecTB

Ipeamer oprannyeckoii xumuu. [IpupoiHbie, HCKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHndeckue BemecTsa. CpaBHEHHE OPTaHUYECKUX
BEILECTB C HEOPraHUYECKUMU. XUMUYECKOE CTPOCHUE KAK MOPSIOK
COEJIMHEHUS aTOMOB B MOJIEKYJIBI [10 BAJIGHTHOCTH.

Teopusi cTpoeHusi oprannveckux coennnennii A. M. byrieposa.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHus. M3zomepus
U U30Mepbl. XUMUYeCKUe GOPMYIIbl U MOJIETH MOJIEKYT B
OPraHUYEeCKON XUMUHU.

Kaaccudukanus opranudeckux Bemects. Kinaccuduxarnms
BELIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJleTa U HaJIUUHIO
(GyHKIIMOHAIBHBIX TpyIIl. ['oMosoru u romosnorus. Hayana
HomeHknarypsl [lUPAC.

IIpakTnyeckoe 3anaTue Nell. CocraBieHue pa3BepHYyThIX U
COKpAILIEHHBIX CTPYKTYPHBIX (POPMYJI OpraHUYEeCKHUX BELIECTB.

IIpakTuyeckoe 3ansitue Nel2. Cocrasienue GopmMyi H30MEPOB
OpPraHUYeCKUX BEIICCTB

HpakTnyeckoe 3ansitue Nel3. 3anaun Ha onpeesicHUe
npocTeiiel GopMyITbl OPraHHIECKON MOJICKYJTBI, HCXO/IS U3
AJIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CaoiicTBa,
NMPOU3BO/JICTBO U
npuMeHeHne
OpraHuYecKuX
COeIMHEeHUH

IIpenesibHbIE YIiIeBOAOPOABI. AJTKaHBI: TOMOJIOTHYECKUN PA/L,
M30MEpUs U HOMEHKIIATypa ajJKaHOB. XMMHUYECKUE CBOMCTBA
aJKaHoB. | opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB
TEIUIa B MPOMBIIUIEHHOCTH U ObITY. HaxoxaeHue B npupojie u
IIPUMEHEHHNE aJIKAHOB .

HenpenenbHbie yriaeBogopoabl. AJIKeHbl. DTUJIEH, €0 MOJIyYEeHUE
(IeruapupoBaHUEM ATaHa, JEMOIUMEpU3aLiel TOJIMATUIICHA).
XHUMHYECKHE CBOMCTBA 3THIICHA: TOPEHNE, KAUECTBEHHBIE PEAKIINN
(o6ecrBeurnBaHue OPOMHOI BOBI M PacTBOpa MEpPMaHTaHaTa Kajlus).
[Tonumepusanus TUIEHAa KaK OCHOBHOE HAIIPABIICHUE €T0
ucnonb3oBanus. [IoHaTre o n1ueHax.

Anxunbl. AuetuinieH. ['opeHue alieTuneHa Kak HICTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU U1 CBAPKU U PE3KU METAJLIOB.
ApomaTHnueckue yriaeBoaopoasl. benson
IIpupoaHble HCTOYHUKH YIJ1€BOAOPOAOB. [IpupoaHbIii ras:
cocTaB, IpUMeHeHue B kayecTse TorumBa. Hedts. Coctas u
nepepabotka Hed1u. [leperonka neptu. HedrenpoaykTsl.
Cnuptsl. I'uapokcunbHas rpynna kak GyHKIuoHanbHas. [lonsTue
O MPEIEIbHBIX OHOATOMHBIX CIIUpPTaX. XMMUYECKUE CBOMCTBA
sTa”oza. [lonydyenne aTaHona 6poKeHHEM TIIIOKO3bI U THIpaTanuei
stuneHa. [IpuMeHenne 3TaHona Ha OCHOBE CBOMCTB. I IniiepuH Kak
MIPEACTABUTENIb MHOTOATOMHBIX clTUpTOB. KauecTBeHHas peakius Ha
MHOI'0aTOMHBIE cIUPTHL. [IpruMeHenue raunepuna.
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®eHos1. PU3NUECKUE U XUMUUYECKHIE CBOWCTBA (heHoIa.
[Ipumenenue peHoIa Ha OCHOBE CBOWCTB.

AJbaeruabl. AlbJeryuaHas rpynmna kKak (yHKIHOHAIbHAS.
dopManbpIerua U ero CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO
KHUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUM criupT. [lonyuenue
aJbJAETUIOB OKMCIIEHHEM COOTBETCTBYIOIIMX CIUPTOB. [Ipumenenue
dopmanbaernia Ha OCHOBE €r0 CBOWCTB.

Kap6oHoBbie kuciaotTbl. KapOokcunpHas rpymma Kak
¢ynkunonanbHas. [lomydenne kapOOHOBBIX KUCIOT OKUCIICHUEM
anbJeru10B. XMMHUECKHUE CBOMCTBA YKCYCHON KHUCIIOTHI: 00IIHe
CBOICTBA C MUHEPAJIbHBIMH KUCIOTAMU M PEAKLIUS STepUUKAIIH.
[IpruMeHeHrne yKCyCHOM KUCIIOThI HA OCHOBE CBOMCTB.

Cao:xnble 3pupsbI ¥ KUpbI. [lonydeHne cioxHbIX 3(hUpoB
peaxuueit srepudukanuu. CioxxHbie 3QUpbl B IPUPOJE, UX
3HavyeHue. [IpuMenenue CiIoXHbIX 3PUPOB HA OCHOBE CBOWCTB.
Honumepsl. [lonumeps! - BakHEWIIEe ChIPbE IS MOIYYCHUS
CTPOUTENIbHBIX MaTepraaoB. OCHOBHbIE IOHATHUS.

ILnacTmaccsl. TepMOIUIACTUYHBIE U TEPMOPEAKTUBHBIC
nactMacchel. [lonusTuiieH u ero npuMeHeHUe B CTPOUTENIbCTBE.
CniocoObl pacrio3HaHUs [1JIACTMACC.

CuHTeTHYeCKHEe KAYYYKH U UX UCI0JIb30BAaHUE B CTPOUTEIILCTBE.
BoJiokHa 1 UX UCIIOJI30BAaHUE B CTPOUTEIHCTBE

IIpakTnyeckoe 3ansaTue Nel4. Hazpanue npenenbHbIX
YIIIEBOIOPOIOB 10 Mek IyHapoaHoi HomeHkIarype IUPAC.

IIpakTnueckoe 3ansaTue Ne 15. Hazpanue HenpeneabHbIX
YII€BOIOPOAOB MO MexkayHapogHoi HomeHkiiatype IUPAC.

IIpakTuueckoe 3ansitue Nel6. Hazpanue cnuptoB 1o
MexayHapoaHoi HoMeHkinatype IUPAC.

IIpakTnueckoe 3ausaTHe Ne 17. CocraBneHue ypaBHEHUH peakiui
ATepUPHUKALIIH

IMpakTuyeckoe 3anaTue Ne 18. Permenwne 3a1a4 Ha BBIXOT
MPOAYKTA PEAKIUHU

KonTposbnas pa6ora Ne 5. YrneBogopos

Tema 4.3.
Opranunyeckue
BeIeCTBA B
KU3HEAeATeJIbHOCTH
YyeJIOBeKa

Kupbl kak ca0xHbIe 3¢upsbl. Kiaccuduxanus xKupos.
XUMHYECKHE CBOMCTBA JKUPOB: THIPOIU3 U THAPUPOBAHUE KUIKUX
*KupoB. [ [puMeHenne )kMpoB Ha OCHOBE CBOMCTB.

YraeBoasbl. [ 110Kk03a — BELIECTBO ¢ IBONCTBEHHOM (pyHKIIMEH —
anbaerupocnupt. Caxaposa, KpaxmMal U LEJUII0J03a, CTPOEHUE,
CBOICTBa, MpUMEHEHNE. 3HAUEHHE YIJIEBOJOB B )KMBOW IIPUPOJIE U
JKU3HU YEJIOBEKa.

AMHMHOKHCJI0THI. AMHHOKHUCIIOTHI Kak aM(pOTEepHbIE
TU(YHKIMOHATbHbBIE OpraHuuecKue coequHenus. [lentuanas cs3p
U nonunentusl. [IpumMeHenre aMuHOKHUCIIOT HA OCHOBE CBOMCTB.
Beaxu. CtpykTypsl 0enkoB. XUMHUYECKHE CBOHCTBA OEIKOB:
ropeHue, JeHaTypauus, THIPOIU3, IIBETHbIE PEaKIIUH.
buonoruueckue QyHKINHN OEIKOB.

IpakTnyeckoe 3ansitue Ne 19. PacueTHple 3a1a4n 10 ypaBHEHHSIM
peaxkuuii ¢ y4acTHEM OPraHMUYECKUX BEIIECTB (BBIUMCICHUE MACChl U
o0Bbema BellecTBa 0 U3BECTHOM Macce JPyroro BEUIecTBa).
KontpoabHast padora Ne 6. CtpoeHue 1 CBOCTBAa OpraHMYECKUX
BEILECTB
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Paznen 5. Kunernueckue u TepMoANHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS

XHUMHYECKHX PeaKui

Tema5s.1.
Kunerunueckne
3aKOHOMEPHOCTH
NMPOTEeKAHUS
XHUMHYECKHX peaKkiuii

CKopocTh XUMHUYECKUX peakiuil. @aKTOpBbI, BIUSIOIINE HA CKOPOCTh
XUMHUYECKOU PEAKIUU

IIpakTuyeckoe 3ansatue Ne 20. Berancienne Macchl MpoayKTa
pEaKIuu, €CJIM OJJHO U3 UCXOJHBIX BEIIECTB B3SITO B U30BITKE

IIpakTnyeckoe 3auaTue Ne 21. Onpenenenre 3aBUCUMOCTH
CKOPOCTH peakliiy OT Pa3INyYHbIX (aKTOPOB

Tema 5.2.
Tepmonunamuyeckune
3aKOHOMEPHOCTH
NPOTEKAHUSA
XHUMHYECKHX pPeaKIuii.
PaBHoBecHe
XHUMHYECKHX peaKkuuid

Knaccugukaius XUMHYECKUX PEAKITHIA: TI0 TEIUIOBOMY dPPEKTY
(9K30TEpMUYECKHE, SHIOTEPMUIECKUE), IO 00PATUMOCTH
(oOpatumbie 1 HEOOpaTHMBbIE). XUMUIECKOE PABHOBECHUE U €TO
CMEIICHHE TIOJ] ICHCTBHEM Pa3IINYHBIX (haKTOPOB

IIpakTnyeckoe 3ansaTHe Ne 22. Pemenue 3a/1a4 110 TEIJIOBOMY
ahdexTy peakum.

IIpakTuyeckoe 3ansitue Ne 23. Penienue yrnpaxHeHUN Ha
CMCHICHUEC XUMHNYCCKOI'O paBHOBECHU .

Pa3nen 6. lucnepcHbie CHCTEMBbI

Tema 6.1

JAucnepcHble cucTeMbl U
¢axTopsbI MX
YCTOMYHUBOCTH

IlonsiTue o nucnepcHoi cucreme. J[ucnepcHas dasza u
ncriepcuoHHas cpena. Knaccnukaius TucrepeHbIX CHCTEM.
CBolicTBa AUCIIEPCHBIX CUCTEM.

PacrBopbl. PacTBopenue. Bona kak pactBopurens. PactBopumocTts
BEUIECTB. 3aBUCUMOCTb PACTBOPUMOCTH I'a30B, )KUJIKOCTEHN U
TBEPJIBIX BEUIECTB OT PA3JIMYHBIX PaKTOpOB. MaccoBas 10
pPacTBOPEHHOI'O BEUIECTBA.

IIpakTuyeckoe 3ansitue Ne24. 3a1auu Ha IPUTOTOBJIICHUE
pacTBOpOB.

IMpakTuyeckoe 3anaTue Ne 25 Pemrenue 3a1a49 Ha MPUMeECH.

Tema 6.2.
HcciaenoBanue cBONCTB
AMCIIEPCHBIX CUCTEM

IpakTnyeckoe 3ausaTHe Ne 26. VccnemoBanue AUCIEPCHBIX
CUCTEM

Paznen 7. KauecTBeHHBIE pPeakuumn oﬁﬂapymemm OPraHnvYeCKuX 1 HCOPraHuICCKUX

BelleCTB

Tema 7.1. IIpakTuyeckoe 3ansitue Ne 27. KauecTBeHHbIC peaKIlK Ha
Oo0napy:xenue HEOPraHWYECKHE BEIEeCTBA

HEOPraHUYeCKUX

KATHOHOB 1 aHHOHOB

Tema 7.2. IIpakTuueckoe 3ansitue Ne 28. KauecTBeHHbIE peaklluy Ha
Oonapy:xenue OpraHWYEeCKHE BEIeCTBa

OPraHUYeCcKHUX BellecTB
OT/AEeJbHBIX KJIACCOB C
HCNO0Jb30BaHUEM
Ka4eCTBECHHbIX peaKuui

JIUODOEPEHIIMPOBAHHBIN 3AUET

6. TEMATUYECKOE IINTAHUPOBAHMUE 110 YYEBHOMY IIPEAMETY

Ne HanmenoBanue pasjgenoB n Tem

n/n

3ausaTus
NpaKkTH4YecKue JIadopaTopHbIe

Bcero | JIeknusa

BBenenue

2 2 - -
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1. | OcHOBBI CTPOEHHUS BelleCTBA 9 4 5

1.1. | Ctpoenue aTOMOB XUMHUYECKHUX 4 3 1
JIEMEHTOB W IMPUPOJA XHUMHUYECKOU
CBSI3U

1.2. | Ilepuonnueckuii 3akoH u Tadmuua JI.U. 5 1 4
Menneneesa

2. | XuMH4YecKHe peakuuu 20 8 12

2.1. | Tumpl XUMHYECKUX pEaKInui 12 4 8

2.2. | DAGKTPOIUTHYCCKAsT  JUCCOLMAIUS U 8 4 4
WOHHBII OOMEH

3. | Ctpoenne u cBoiictBa | 15 13 2
HEOpPraHU4eCcKUX BellecTB

3.1 | Kmaccudukamusi,  HOMEHKJIATypa | 6 4 2
CTPOCHHE HEOPTaHUYECKHX BEILECTB

3.2. | PU3UKO-XUMHUYECKHUE CBOICTBA 5 5 -
HEOPraHMYECKUX BEIIECTB

3.3 | IIpou3BoacTBO HEOPraHUYEeCKuX 4 4 -
BEIIECTB. 3HA4YCHHE U TMPUMEHEHHE B
OBITY U Ha POU3BOJICTBE

4 CTpoeHue U CBOICTBA OPraHNYeCKHUX 43 25 18
BellleCTB

4.1 | Knaccudukaus, CTpoeHHuEe U 8 2 6
HOMEHKJIaTypa OPraHUYEeCKUX BEIIECTB

4.2 | CpoiicTBa, IPOM3BOJICTBO U IpUMEHEHNE | 28 18 10
OpPraHUYECKUX COSAUHEHUN

4.3 | Oprannyeckue BeIecTBa B 7 5 2
KHU3HENIATSIILHOCTH YeI0BEKa

5 Kuneruueckue u 9 2 7
TepMOJIMHAMHYECKHE
3aKOHOMEPHOCTH NMPOTEKAHUSA
XHMHYECKHX peaKIHl

5.1 | Kunernueckne 3aKOHOMEPHOCTH 4 1 3
MPOTEKAHUS XUMHUYECKHUX PeaKIuil

5.2 | TepMoMHAMHUYECKHE 3aKOHOMEPHOCTH 5 1 4
NPOTEKAHUS XUMUYECKUAX PEAKITHA.
PaBHOBECHE XMMUYECKUX peaKIUi

6 | [ucnepcHble CUCTEMBI 7 2 9)

6.1 | lucniepcHble cucTeMbl U PaKTOPHI UX 6 2 4
YCTOMYHBOCTH

6.2 | UccnenoBaHre CBOWCTB  JTUCIIEPCHBIX 1 - 1
CHCTEM

7 KauecTBennnie peakuuu 3 1 2
oOHapy:KeHU S OPraHMYecKux U
HEOPraHMYeCKHX BellecTB

7.1 | OGHapyeHHe HEOPTraHUYECKUX 1 - 1
KaTHOHOB M aHHOHOB

7.2 | OGHapyeHHe OPraHuYeCKUX BEIIECTB 2 1 1
OTJENFHBIX KIJIACCOB C HCITOJIb30BAaHHEM
KaueCTBEHHBIX peaKIni
Hroro 108 57 51
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[Tpu peanmzanuu coaepkanus oOHIE00Pa30BATEIBLHOTO y4e€OHOrO MpeaMeTa
«Xumuss» B mpenenax ocBoeHus OIIOII CIIO na 6a3e OCHOBHOrO OOIIEro

oOpa3oBaHusI ¢ MOTydeHueM cpemnero oomero oopazosanus (I[TIICC3):

Bun yueOHo# padoThl O6bem yacoB
O01beM 00pa3oBaTe/IbHOI IPOrpaMMblI 108
Oo6s13aTesbHAs ayIUTOPHAs yueOHasi HAarpy3ka (Bcero) 108
B TOM YHCIIE:
JIEKLIUH 57
MPaKTUYECKHUE 3aHATHS 51
n1abopaTOpHEIEC 3aHATHUS Y4eOHBIM MIaHOM
HE IPEAYCMOTPEHO
CamocrosiTenbHast paboTa 00y4aronerocs Y4eOHBIM ITaHOM
HE MPEAYCMOTPEHO
Koncynbramumn Y4eOHBIM MIaHOM
HE MPETYCMOTPEHO
IIpomesxxkyTounas arrecrauus B popme 1P PepeHupOBaAHHOIO 3a4eTa

7. YHEBHO-METOJINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE TPOI'PAMMBbI YYEBHOI'O ITPE/IMETA « XUMMU»

7.1. Onucanue mamepuanbHO-MeXHUUECKOU  0a3bl, HeOOXO0UMOU 0N
ocyuiecmeiieHus 00pa308amenbHo20 npoyeccd

OCHAIIEHHOCTDH crenuajJIbHbBIX
noMeneHui " HoMeleHu i IJIA
CaMOCTOSITeIbHOM padoThI

Ne HanMeHoBaHHe clieHAJBHBIX MOMEILEHUI 1
n/n TMOMeLEeHUH JJIs1 CAMOCTOSITeIbHOM PadoThl

Kabuner ecrtecTBO3HAHUS; ayIUTOPUS IS 1. Jlocka yueGHas
IpynIoBbIX W HWHIAWBUAYAJIbHBIX KOHCy.]'IBTElHPIfI, 2. Pabouyee mecTO Ipero1aBaTeiIst
TEKYIIETr0 KOHTPOJIS ¥ IPOMEKYTOUHON aTTECTAIUM. 3. Kommext yue6Hoi Mebenu Ha 25 der.
4. Harnsamuele mocoOus

414000,AcTtpaxaHckast 00JacTh, I. AcCTpaxaHb, 5. TlyakaTsl TEMATHYECKHE
HabGepexnass 1 Mas,117, xopmyc Ne 1; stax 3, 6. MOOMIILHBIN SKPaH Ha IITATHBE
nomenienue Ne35 Lumien Master View 203x203 cM
7.MoOWIHHBIN MYJTBTUMEINIAHBIHN
1 npoekrtop Panasonic PT-LC56E-000145

8. llIxad BHITSHIKHONM XUMHYECKUI
JIEMOHCTPALIMOHHBII

9. Crennpl

10. ITpuGopsl, HAOOPHI TOCY B,
J1a00PATOPHBIX MPUHAICHKHOCTEH 17151
XUMHYECKOTO SKCIIEPUMEHTa, Ha0OPBI
PEaKTHUBOB.

7.2. Pekomenoyemasn numepamypa (u3 gpeoepanbnozo nepeuns)

@) OCHOGHAA yueOHas Tumepamypa:
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brmunos, JI. H. Xumus: yueonuk ans CIIO / JI. H. baunos, U. JI. Tlepdunosa,
T. B. CokonoBa. — 2-e u3zf., crep. — Caunkr-IlerepOypr: Jlanp, 2021. — 260 c. ISBN
978-5-8114-7904-7. — Texct: 31MeKTpoHHBINA // JlaHb: 2JIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/167183 (mata oOpamieHus:
14.10.2022). — Pesxkum pocTyma: Ijs aBTOPH3. MOJIb30BaTEIICH.

0) OononnumenvHan yueoHasa iumepamypa:

I'ycesa, E. B. Xumus s CITO: yueOHo-MeToquueckoe nocodue / E. B. I'ycesa,
M. P. Buranmwuna, [[. . KynukoBa. — Kazanp: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — Texkct: »neKTpoHHBINA // JlaHb : AIEKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/196096 (mata oOparieHwus:
14.10.2022). — Pexxum JocTyma: AJis aBTOPU3. MOJIb30BATEIICH.

Uepnuxona, H. FO. Xumus B 10CTyITHOM U3JI05KEHUU: y4eOHOE TOCOOME IS CIIO
/ H. 1O. YepuaukoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢c. —
ISBN 978-5-8114-9500-9. — Texkct: »nekTpoHHbI // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (mara
obOpamenust: 14.10.2022). — PexuM qocTymna: i aBTOpU3. TOJIb30BATEIICH.

[lleuunpina, JI. B. Xumusa: yuebnoe nmocodue / JI. B. IlleBnunpina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
Tekct: smexktpoHHblid // JlaHb: 3neKTpoHHO-OMOMMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mara oGpamienus: 14.10.2022). — Pexum
J0CTyMA: JUIsl aBTOPU3. TTOJIH30BATENCH.

8) nepeuens yueOH0-MemoouuecKo2o 0decneueHus:

1. O6 ob6pazoBanuu B Poccuiickoit denepamuu: ¢peaep. 3akon ot 29.12. 2012 No
273-D3 (B pen. Penepanbubix 3akoHOB 0T 07.05.2013 No 99-@D3, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, or 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, o1 04.06.2014 Ne 148-D3, ¢ u3Mm., BHeceHHBIMH DetepaabHbIM
3akoHOM OT 04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, c uzm. ot 19.12.2016.)

2. ®enepanbHbIil TOCYIApCTBEHHBIM 00pa30BATENbHBIN CTaHAAPT CPEIHEro

oO1ero o0pa3oBaHUs, YTBEPKIECHHBIM MpHKa3oM MUHHUCTEpCTBa OOpa3oBaHUsA U
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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

Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunucrepctBoM  toctuiuu  Poccuiickoit  ®@enepanmu 7 uioonHg 2012 T,
peructpannoHHbIi No 24480).

3. Ilpuxkaz MunucrepctBa mnpocBemieHusi Poccuiickoit @Denepanuu  OT
23.11.2022 Ne 1014 «OO0 yTtBepxaeHuu (enepanbHO 00pa30BaTENbHON MTPOrPaMMBI
cpenHero obuiero oopazoBanus» (3aperucrpuponan 22.12.2022 Ne 71763).

2) unmepHem-pecypceol:

http://www.iprbookshop.ru/60767.html (Xumus B cTpouTenbeTBe)

http://www.iprbookshop.ru/66393.html(O011ast 1 HeopraHuueckas XuMusi)

http://www.iprbookshop.ru/71462.html(JlaGopartopHblii MpakTHKYM IO OOIIeH
Y HEOPTaHUYECKOW XUMUHM)

http://www.iprbookshop.ru/64399.html(Anroputm perreHus 3aaad Mo XUMHH.
[IpakTukym.)

0) I1eKMPOHHO-OUOUOM EUHbIE CUCHEMDL:

1. http://www.iprbookshop.ru (DnekTpoHHO-OMOINOTEUHBIC CHCTEMBI)

2. DNEeKTPOHHO-OMOIMOTEeYHAs cucremMa «IPRbooks»
(http://www.iprbookshop.ru/)

3. O06pa3zoBaTenbHO-U3AATEILCKUI LEHTP «AKageMusy

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

8. OCOBEHHOCTHU OPTAHU3ALIUU OBYYEHMUS 10 YYEBHOMY
HNPEAMETY JJis1 UHBAJIMJIOB U JIUL C OTPAHUYEHHbBIMU
BO3MOXHOCTSAMMU 310POBbSA

Jis  oOydaromuxcsi #W3 4YHCla WHBAIMIOB W JIMIl C OrPAaHUYCHHBIMU
BO3MOXHOCTSIMU 3JI0POBbSI HA OCHOBAHUS MUCHbMEHHOTO 3asIBJIICHHSI yUeOHBIN TPeIMET
«XuMus» peamu3yeTcss € y4eToM OCOOEHHOCTEH NCUXO(U3UYECKOro pa3BUTHS,

WMHAWBUAYaAJIbHBIX BO3MOKHOCTEM U COCTOSIHUS 310POBLA.

9. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O
NPEIMETA
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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/
http://www.iprbookshop.ru/)
http://www.academia-moscow.ru/

PesyabTarsl Kon IIpoBepsiemble DopMbI H METOAbI KOHTPOJISA U
o0y4eHust pe3yJb yMeHHS U 3HAHUS OlIeHKH
(IMYHOCTHBIE, TaToOB pe3yJbTaTOB 00yUYeHHS
npeaMeTHbIe, Texyumi [TpomexyTouHas
MeTanpeaMeTHbIe) KOHTPOITh aTTecTalysl
JIUYHOCMHbLE
YyBCTBO FOPJOCTH JII | 3HaTh OCHOBHBIE Yemuwuii onpoc | Jughgpepenyuposa

U YBAKEHUS K
UCTOPUU H
JOCTHKEHUSIM
OTEYECTBEHHOM
XUMHAYECKOU
HAyKH; XUMHYECKU
rpaMOTHOE
MOBE/ICHUE B
npogeccuoHaIbHO
i 1eATeIbHOCTH U B
OBITY TIpH
oOparieHuu ¢
XUMHYECKUMHU
BEIIECTBAMH,
MaTepuagamMu u
rpolLeccamu;

3aKOHBI XUMUU U
OTKPBITUSI B XUMUH,
ClIelIaHHbIe
POCCUNCKUMH Y4EHBIMU-
XUMHUKaMU;

YBEPEHHOE I0JIb30BaHKE
XUMHAYECKOU
TEPMHUHOJIOTHEH U
CHMBOJINKOM;
XUMHUYECKH IPaMOTHOE
MOBEJICHUE B
npoeccruoHaIbHOM
NESITEIbHOCTH U B OBITY
IIpHU 0OpaIeHUH ¢
XUMHYECKIMHU
BEIIECTBAMH,
MarepuasamMmu u
poreccamMu;

YMeHue ucnonb30BaTh
MPUOOPETEHHBIE 3HAHUS
JUTs1 OOBSICHEHUS
XUMHUYECKUX SIBJICHU,
MIPOUCXOSAIINX B
pupoie, OBITY U Ha
TIPOU3BO/ICTRBE;

YMETh HCMOIb30BaTh
MPUOOPETEHHBIE 3HAHUS
JUISL  3KOJIOTMYECKH
IPAMOTHOTI'O MOBEICHUS
B OKpYXarollIei cpene,
JUTSl OLIGHKU BIIMSTHUS
XUMHUYECKOTO
3arpsi3HEHUs
OKpY>Karollen cpeibl Ha
OpraHU3M YeJIOBeKa U
JPYTHUE KUBbIE
OpTaHHU3MBI;

YMETh HCIIOJIb30BaTh
MIPUOOPETEHHBIE 3HAHUS
JUTSI IPUTOTOBJICHUS
pacTBOPOB 33JJaHHOU
KOHIICHTPAIIUU B OBITY
Ha MTPOU3BO/ICTRBE;

Ilpakmuueckas
paboma
Tecmuposanue
Pechepam

HHbBLU 3a4em
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TOTOBHOCTB K JI2 | Tlonumats cymiHOCTh U | Peghepam
MIPOAOIKEHUIO COLIMAIIbHYIO
o0Opa3oBaHUs U 3HAYUMOCTb CBOCH
MTOBBIIIECHUS Oynymieit npodeccun,
KBaJIM(pUKAIMK B MIPOSIBIIATH K HEH
n30paHHOM YCTOWUYHUBBIN UHTEPEC;
npodeccuoHaTBEHO CamocTrosTenbHO
i 1eATebHOCTH U OTIpeNIeNIATh 33/1a41
00BEKTHUBHOE po(heCCUOHATBHOTO U
OCO3HaHHUE POJIU JUYHOCTHOTO Pa3BUTH,
XUMHYECKIX 3aHUMAThCS
KOMITETEHIIHI B caMoo0Opa3oBaHUEM,
3TOM; OCO3HAHHO IJIAHUPOBATH

TTOBBIIIICHUE

KBaJIM(pUKAIUH.
YMEHHE JI3 | YMmeTh ucnonn30BaTh Pegpepam
WCIIOIh30BATh JOCTH>KEHUS npeseHmayus
JOCTHKEHUS COBPEMEHHOM
COBPEMEHHOM XUMHUYECKON HAYKH CO
XUMHYECKON HayKH cBoei
Y XMMHAYECKHUX npoeccruoHabHON
TEXHOJIOTUH JIIst JIESITETBHOCTBIO JUISI
MTOBBIIICHUS TIOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
MHTEJUIEKTYaJIbHOT MHTEJUIEKTYalIbHOTO
O pa3BUTHS B pa3BUTHS,
BBIOpaHHOM
npoeccCuOHATBEHO
W ICATENHHOCTH;

MemanpeomMemHpix:

WCITIOJIb30BaHUE M1 | paGoTtath C Ipaxmuueckas | /Jughghepenyuposa
pa3IUYHBIX BUIOB TEOPETHYECKUM paboma HHbLU 3a4em
[I0O3HABATEIbLHON MaTepuaioM, Pegpepam
JeSTeITILHOCTH U aHAJIM3UPOBATh, NeNaTh | Tecmuposanue
OCHOBHBIX BBIBO/IBI.
WHTEIUIEKTYallbHBIX MPUMEHSITh OCHOBHBIE
oneparuit METO/Ibl TO3HAHUS
(TmocTaHOBKH (HabmroeHusl, HAYYHOTO
3a/1a4u, IKCTIIEPUMEHTA) ISt
dbopmynupoBaHus W3YYCHHSI PA3IMIHBIX

TUTIOTE3, aHAJIN3a U
CUHTE3a,
CpaBHEHUSI,
00001IeHMS,
CHUCTEMaTH3alIHH,
BBISIBJICHHS
MIPUYUHHO-
CJIEICTBEHHBIX
CBsI3EH, TTIOMCKa
aHaJIOTOB,
(dbopmynrpoBaHus
BBIBOJIOB) IS

CTOPOH XMMHUYECKHIX
00BEKTOB U MPOLIECCOB,
C KOTOPBIMH BO3HUKAET
HEOOXOIUMOCTh CTaJI-
KHBaThCSI B
npodeccruoHaIbHOM
cepe;

YMEHHSI JIeNIaTh BBIBOBI,
YMCHUC BBISABIIATH
CYIIECTBEHHOE,
pa3BHTHE JIOTUIECKOTO
MBIIIJICHUS TIPU paboTe
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peleHust
IOCTaBJICHHOM
3a/1a4u,
MIPUMCHCHHE
OCHOBHBIX METOJIOB
IMO3HAHUS
(HabnroneHwMs,
HAYIHOTO
SKCIEPUMEHTA) JJIst
W3YYCHUS
Pa3IMYHBIX CTOPOH
XAMHYECKHX
00BEKTOB U
MIPOILIECCOB, C
KOTOPBIMH
BO3HHKAET
HEOOXOIUMOCTh
CTaJIKUBAThCS B
npodeccruoHaIbHO

it cdepe;

C TEKCTaMH, OYKJIETOM,
HaOJIFOAaTh 3a
BEILIECTBAMHU, IPOBOUTH
HCCIIeIOBATENILCKUE
MIPOLIEYPHl, pA3BUBATh
[03HABATENbHBIN
WHTEpEC K MPEeIMETY U
MpoIIecCy MO3HAHMSL.
yYMEHHE
XapaKTepu30BaTh
3JEMEHTHI TO UX
MIOJIOKEHHUIO B
[Tepuoanueckoit
cucreme J.H.
Meunneneena.
OOBACHATH 3aBUCUMOCTh
CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOCHMUS,
MIPUPOAY XUMHUECKOM
CBSI3U 3aBUCUMOCTh
CKOPOCTH XUMHUYECKOU
PEaKINK U MOJIOKESHHE
XUMHYECKOTO
paBHOBECHSI OT
pa3nuyYHbIX (haKTOPOB;
YMETb ONPEACTATh
BO3MOKHOCTH
MIPOTEKAHUS
XUMHUYECKHUX
IIpEBpAIICHUI B
Pa3IUYHBIX YCIOBUAX U
OILIEHKU UX MOCJEICTBUI
WCIIOJIb30BAHUE
abCTpaKkTHOTO
MBIIIUICHUS,
MIPOJIOKUTH Pa3BUTHE
XUMHUYECKOH peuH,
oborarmiarh ee
CJIOBApHBIN 3aI1ac npu
YCTHBIX OTBETAX U
TPaMOTHOE BBIITOJTHCHHE
TIPU CAaMOCTOSITEITEHBIX
3a/laHuUsX.

CBSI3BIBATh M3yUEHHBIN
MaTrepHua co CBOoel
npodeccruoHabHOM
JESTEIEHOCTHIO

HCITOJIB30BaHUeE
Pa3IMYHbIX
WCTOYHUKOB IS
TTOJTY9ICHUS
XUMHYECKOMN

M2

IIpoBoguTh
CaMOCTOSATEIIbHBIN
MONCK XUMHUUECKOI
nHpopmanuu ¢
HCITOJIB30BaHUEM

Ipaxmuueckas
paboma
Peghepam
npezenmayusi
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uH(pOpMAaIHHY,
yYMEHHE OLICHUTH e
JOCTOBEPHOCTD ISl

Pa3IMYHBIX HCTOYHUKOB
(HaAyIHO-TIOMYJISIPHBIX
W3JIaHUH,

JOCTHKEHUS KOMITBIOTEPHBIX 0a3
XOPOIIUX JAHHBIX, PECYPCOB
pE3yNbTaTOB B Wntepnera);
poheCCHOHATTLHO HCIIOJIh30BATh
it cdepe; KOMIIbIOTEpHBIE
TEXHOJIOTHH IS
00paboTKH U Mepeaavn
XUMHYECKOU
nHpOpMaIUK U e
MIPEJICTABJICHHS B
pa3nu4HbIX (hopmMax.
Ocy1iecTBIATh TOUCK
nHpopmanuu,
HEOOXOUMOM ISt
s exTruBHOTO
BBITIOJTHCHUS
poheCCUOHATTBHBIX
3aja4
npeoMemuuix:
c(hOpMHUPOBAHHOCT 111 | Tlonumatsb ponb xuMuu | Yemmuuwiti onpoc | Hupppepenyuposa
b TIPEJICTABJICHHUI O B €CTECTBO3HAHMH, €€ Tecmuposeanue | HHbLU 3a4em
MECTe XUMUU B CBSI3b C JPYTUMU Ipakmuueckas
COBPEMEHHOM €CTECTBEHHBIMU paboma
HAy4YHOU KapTUHE HayKaMH, 3HaUC€HUE B
MUpa; TOHUMaHUe YKU3HU COBPEMEHHOTO
pOJU XUMHUU B o0riecTBa
(dhopMupoBaHUH 3HaTh BaKHEHIINE
Kpyrosopa u BEIIECTBA U MaTepHUAIIbI.
(GyHKIIMOHATTBHON
TPaMOTHOCTH
YesioBeKa s
peleHuHs
MPAKTHYCCKHIX
3aa4;
BJIaZICHUE 112 | 3HaTh OCHOBHBIE 3aKOHBI | ¥Ycmusbiu onpoc Jugppepenyup
OCHOBOIIOJIAT AOIIH XUMHH: CTeXUOMeTpusi, | Tecmuposanue | 08aHmblll 3a4em
MU XUMHYECKUMU 3aKOH COXPaHEHUS Ipakmuueckas
MIOHATHUSIMH, MAacChI BEIIECTB, paboma
TEOPHUSIMH, BJIQJICTh
3aKOHAMHU U OCHOBOIIOJIATAIOLITIMH
3aKOHOMEPHOCTSIMHU XUMHYCCKUMH
; YBEPEHHOE TOHATHSIMH, TEOPUSIMH,
MOJIb30BaHNeE 3aKOHAMH U
XUMHYECKON 3aKOHOMEPHOCTSIMU;
TEPMHUHOJIOTUEH 1 YMETh Ha3bIBATh:
CHUMBOJIMKOMH; W3Y4YCHHBIE BEIIECTBA 11O
TPUBHAJIBHON WIN
MEXKIyHApOIHOMN
HOMEHKJIATYPE;
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BJIAZICHUE II3 | ymMeTb  BBINOJHSATH Ipaxmuueckasn | Jupghepenyuposa
OCHOBHBIMH XUMHUYECKHH paboma HHbLU 3a4em
METOJIaMHt SKCIEPUMEHT 110 Tecmuposanue
HAy4YHOTO pacro3HaBaHUIO
O3HAHMS, BaKHEHIITIX
UCIOJIb3YEMbIMH B HEOPraHUYECKUX U
XUMHU: OpPraHMYECKUX
HaOIIOZICHHEM, COCIMHEHUI];
OIHMCaHUEM,
H3MEpEHUEM,
AKCIIEPUMEHTOM;
yMEHUe
o0OpabatbIBaTh,
OOBSICHATH
pE3yJIbTaThI
MIPOBE/ICHHBIX
OTIBITOB U JIENIATh
BBIBOJIBL;
TOTOBHOCTH U
CHOCOOHOCTh
MIPUMEHSATH METOIbI
MO3HAHUS PU
pelIeHun
MPAKTUYECKUX
3ajay;
c(OpMHPOBAHHOCT 114 | Ymers pematb Ipakmuueckasa | Jughghepenyuposa
b YMEHUS JaBaTh pacyeTHbIC 3a/1a4u 10 paboma HHbLIU 3a4em
KOJIMYECTBEHHBIE xumMudeckuM popmynam | Tecmuposanue
OIICHKHU U Y YpaBHEHUSIM;
MIPOU3BOJIUTh HCII0JIb30BATh
pacyeTsl 1o MPUOOpPETEHHBIE 3HAHUS
XUMHUYECKIM Y YMCHUS B
dbopmynam u MPaKTUYECKON
YpaBHEHHUSIM; NEeSATETbHOCTH U
TOBCETHEBHOM KU3HU:
BJIaJICHUE I15 | YMeune 6e30macHOro Yemmuwiii onpoc
IIpaBUJIAMH oOpariieHus ¢ roprounmu | Ilpakmuueckas
TEXHUKU Y TOKCUYHBIMHU paboma
0€30MacHOCTH IPH BEILIECTBAMH U
WCIOJIb30BaHUNU nabopaTOpPHBIM
XUMHUYECKHUX 000pyI0BaHUEM;
BEIIECTB;
c(OpMHPOBAHHOCT 116 | YMeHue KpuTH4eCcKoi Yemmuwiii onpoc

b COOCTBEHHOM
MO3ULMH 110
OTHOIIECHHUIO K
XUMHUYECKON
uHbopMaIuu,
[I0JIy4aeMOM U3
pa3HbIX
HCTOYHHKOB.

OIICHKHU JIOCTOBEPHOCTH
XUMHAYECKOU
nH(popMaIuH,
MOCTYNAOUIEN U3
Pa3HBIX UICTOYHHUKOB.

Peghepam
npe3enmayusl
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Kon n
HaNMEHOBaHHE
(popmupyembIx
KOMIIeTeHI Ui

H.]IaHl/IpyeMble pe3yJbTaTbl OCBOCHUS TUCHUIIJINHBI

Oo01mue

I[I/ICIII/IHIII/IHaprIe

OK 01. Beibupats
CIOCOOBI PeIICHUs
3aj1a4
npoecCHOHaTbHON
IeSATEeNbHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yacTu TPpy10BOr0 BOCHIMTAHMS:

- TOTOBHOCTH K TPY/ly, OCO3HAHHE IICHHOCTH MacCTEepPCTBa,
Tpyaomooue;

- TOTOBHOCTh K aKTUBHOMH JIEATEIbHOCTH TEXHOJIOTMYECKOM
Y COIMATIFHON HANPABICHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATH, INIAHUPOBATH M CAMOCTOSTEIIHHO BBIIOIHATh
TaKyIo JACSITeIbHOCTD,

- HHTEPEC K pa3IMIHbIM cpepam mpodeccuoHaIbHON
JEATEIbHOCTH,

OgyageHne yHuBepCcaaIbHbIMH y4e0HBIMHU
MO3HABATEJIbHLIMH JIeHCTBUSIMH:

a) 0a3oBble JIOTHUYECKHE eHCTBHUS:

- CaMOCTOSTEIBFHO (POPMYITUPOBATH U AKTYATH3UPOBATH
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE,;
- YCTaHABJIMBAThH CYNMICCTBEHHBIN MPU3HAK UM OCHOBAHUS JIJIS
CpaBHEHUS, KIIaCCU(PUKAIIUU 1 0000IICHNUS;
- OIPENENSTh [ENU AeITeTbHOCTH, 3a/1aBaTh MapaMeTPhl U
KPUTEPUU UX TOCTHKECHHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;
- BHOCUTBH KOPPEKTHUBHI B JICATEIBHOCTD, OIIECHUBAThH
COOTBETCTBHE PE3yJIbTATOB IICIISIM, OIECHUBATH PUCKH
MOCJIE/ICTBUN NCATCIBHOCTH;

- pa3BUBAaTh KPEATUBHOE MBIIINICHUE TIPH PEIICHUN
YKU3HEHHBIX TIPOOIIeM

- BJAJETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOMOJIAra0NMe MOHATHS (XMMUYECKUH 3JIEMEHT,
aToM, JJICKTPOHHAs 000JI04Ka aTOMa, S-, P-, U-3JIEKTPOHHBIC
opOHUTaTM aTOMOB, HOH, MOJIEKYJIa, BAIEGHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUSI, XUMUYECKas
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIEPOAHBIN
ckeseT, (yHKIMOHANbHAS TPYIINa, paguKall, U30MepHs,
M30MEPBL, TOMOJIOTHYECKHUM PSiJI, TOMOJIOTH, YTIEBOJ0PO/IbI,
KHCIIOPO/I- U a30TCOACPIKAIIUE COSTUHEHUS, OMOJIOTHUECKHI
aKTUBHBIE BEIECTBA (YIJIEBO/BI, )KUPBI, OETIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIAPHBIC
COCIMHEHMU S, KpUCTAJUTHYECKAas peIIeTKa, TUIThl XUMUYECKHUX
peakiuil (OKUCIUTENFHO-BOCCTAHOBUTEIBHBIE, K30~ U
SHJIO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
3JIEKTPOJIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHIECKAS
JMCCOLMANMs, OKUCIUTENb, BOCCTAHOBUTED, CKOPOCTh
XUMUYECKON PEaKINU, XHMHUYECKOE PAaBHOBECHE), TCOPUH U
3aKOHBI (TEOPUS XUMHUYIECKOTO CTPOEHHUSI OPTaHUIECKUX BEIIECTB
A.M. bytneposa, Teopust 3NEKTPOIUTHUECKON TUCCOIUAIINH,
nepuoanueckuii 3akoH /.M. MenneneeBa, 3aK0H COXpaHEHUS
MAacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH SI3bIK XUMUH,
(hakTONOrHUECKHE CBEICHUS O CBOMCTBAX, COCTABE, MOTYYCHUH U
0€301acHOM MCTOJIb30BaHUHN BOKHEUIITUX HEOPTAHUYECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOU JIEATSILHOCTH
YJeJIOBEeKa,




0) 0a30BbIE MCCJIeIOBATEIbCKHE 1eHCTBUS:

- BJIQJICTh HaBbIKaMH Y4eOHO-HCCIICI0BATEIbCKOM U
MIPOCKTHOM JIeATSIIBHOCTH, HaBBIKAMH pa3pelleHus IpooieM;

- BBISABJISITH TIPUYUHHO-CIICICTBEHHBIC CBS3H H
AKTYaJIU3UPOBATh 3a/iavy, BBIIBUT'aTh TMIIOTE3Yy €€ PCIICHUA,
HAXOJUTh aprYMEHTBI JJIs JJOKa3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a1aBaTh IapaMeTPbl U KPUTEPUHN PELICHUS;

- aHAJIM3UPOBATH MOJIYYCHHBIC B XOJIC PEIICHHS 331a4H
pe3yabTaThl, KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMCTb NCPCHOCUTL 3HAHH B ITIO3HABATCIIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIbHOCTH;

- YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX IIPEIAMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIE UJIEH, TIPE/IaraTh OpUTrHHAIIbHbIE
MOJAXOJIBI U PEIICHUS;

- CIIOCOOHOCTD UX MCIOJIB30BAHMS B ITO3HABATEIIBHON U
COLIMATIbHOM MPAKTHKE

- YMETh BBISBIIATH XapaKTePHbIC TPU3HAKU U B3aUMOCBSI3b
HW3YYECHHBIX MIOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE TTOHATHS
IIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OPraHUYECKHUX BEIIECTB U UX IPEBPALLECHUI; BBISBIIATH
B3aHMOCBS3b XMMHUUCCKUX 3HAHUM C MMOHATUSIMU U
MPEJCTABICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX IMPEIMETOB;

- YMETh UCIOJb30BATh HAUMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEXYHAPOAHOTO COK3a TEOPETUUYECKON U
MPUKIIATHON XUMUHU U TPUBUAJIbHBIC HA3BAHUS BAKHEUIITUX
BEIIECTB (ITUIJICH, alleTUJICH, TJIMLEepUH, heHo, (hopMabaeru/l,
YKCYCHAasi KMCJIOTa, IJIMLWH, YTapHbIi ra3, yrieKUCIbII a3,
aMMHMaK, TalieHas M3BeCTh, HeramieHast U3BeCTh, IINThEBasI colla 1
JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OPraHMYeCKHUX BEIIECTB, YPABHCHUS XUMUUECKUX PEaKIIHi,
OOBSCHSTH UX CMBICIT; TIOJITBEPKAATH XapaKTePHbIE XUMUYECKHE
CBOICTBA BEILIECTB COOTBETCTBYIOIIUMH IKCIEPUMEHTAMU U
3alUCSIMU YPABHEHHI XUMUYECKUX PEAKIINIA;

- YMETh YCTAaHABJIMBATh MPHUHAJIC)KHOCTh U3YUYEHHBIX
HEOPraHWYECKUX U OPTaHUYECKUX BEILLECTB K ONPEAEIEHHBIM
KJIaccaM M IpynnaM COeIUHEHUH, XapaKTEPU30BaTh UX COCTAB U
Ba)XKHEHUIIIME CBOMCTBA; ONMPENEIATh BUIBI XUMUYECKUX CBSA3EH
(KoBanieHTHAs, HOHHAS, METAIUTNYECKAsI, BOJAOPOIHAS ), TUITHI
KPUCTAITUIECKUX PEIIETOK BEIIECTB; KIACCU(PHUIIUPOBATH
XAMHYECKHE PEaAKLNH;

- chopmupoOBaTh MPEACTABICHHUS: O MATEPUATLHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTSX U ITO3HABAEMOCTH SIBJIEHUM IPUPOLBI; O
MECTE ¥ 3HAUCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HayK U €€
poyii B 00ECTIEYCHUH YCTOMYMBOTO Pa3BUTHS YETIOBEYCCTBA: B
perieHu mpooJIeM SKOJIOTUYECKON, IHEPTETUIECKOMN U IMHUIIEBOM
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0€30MacHOCTH, B Pa3BUTUU MEIULIMHBI, CO3JJaHUH HOBBIX
MaTepHaJIOB, HOBBIX HCTOYHHKOB YHEPTUH, B 00eCTICUCHUH
paMoHaIBFHOTO IPUPOAOIOIH30BaHMUS, B (POPMUPOBAHUH
MHPOBO33PEHHUS U O0LIEN KyIbTYpBI YEJIOBEKA, a TAKIKE
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 37I0POBBIO
U TIPUPOJTHOM cpelie;

- BIIQJICTh CUCTEMOM XUMHYECKHUX 3HAHUH, KOTOpast
BKJIIOUAET: OCHOBOIIOJIAralONINe MOHATH (JOTIOJTHUTEIBHO K
CUCTEMeE MOHATHI 0a30BOT0 YPOBHS) - U30TOIbI, OCHOBHOE U
BO30YyXJCHHOE COCTOSIHME aTOMa, THOPUAU3AIHS AaTOMHBIX

nn

opOuTaneii, xumudeckas cBs3b ("0 " u "", KpaTHbIC CBS3H),
MOJISIpHAs! KOHLIEHTPAIHsI, CTPYKTYpHasi pOpMyIa, H30MEpHsI
(cTpykTypHas, reomeTpruyeckas (IUc-TpaHC-U30MEPUs ), TUITBI
XUMHUYECKHUX peakiuil (roMo- U reTeporeHHble, 00paTUMbIe U
HeoOpaTHMBbIE), pacTBOPHI (MCTUHHBIE, TUCIIEPCHBIE CUCTEMBI),
KpUCTAJJIOTUAPATHI, CTENEHb TUCCOLUALIUY, SJIEKTPOIIN3,
KPEKUHT, pU(GOPMHHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33pEHUYECKUE 3HAHMUS, JIEKAIINE B OCHOBE IOHUMAaHUs
MIPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUM,
COBpPEMEHHBIE MTPE/ICTABICHUS O CTPOCHUH BEILIECTBA Ha
aTOMHOM, MOJIEKYJISIPHOM U HaIMOJIEKYJIIPHOM YPOBHSIX;
MPeICTaBICHHS O MEXaHU3MAaX XUMUYECKUX PeaKui,
TEPMOAMHAMMYECKHUX U KHHETUUECKHUX 3aKOHOMEPHOCTSIX MX
MIPOTEKAHUS, 0 XUMUYECKOM PABHOBECUH, TUCIIEPCHBIX
cucremMax, (pakToIIOrn4ecKrue CBEJICHHS O CBOICTBAX, COCTABe,
MOJTy4YeHUHU U 0€301aCHOM UCIOJIb30BAHUH BaKHEHIITNX
HEOPraHMYECKHUX U OPraHMYeCKHUX BEIIECTB B OBITY U
MIPaKTUYECKON IEATETHbHOCTH YeJIOBEKa; OOIINX HAyUHBIX
MPUHLIMIIAX XUMUYECKOTO MMPOU3BOACTBA (Ha IpUMeEpe
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IPOM3BOJICTBA CEPHON KMCIIOThI, aMMHaKa, METaHOJIa,
nepepaboTku HeTH);

- YMETh MMPOBOAUTH PACUETHI 10 XUMUYECKUM (POPMYIIaM U
YPaBHEHHUSM XMMUYECKHUX PEaKIHH C UCTIOJIb30BaHHEM
(bu3NYeCKUX BETUYMH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapaAKTEPHU3YIOLIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PaCU€Thl O HAXOXKJICHUIO XUMUYECKON (OPMYIIbI
BEILIECTBA; pacueTsl Macchl (00beMa, KOJIMUECTBA BELIECTBA)
IPOAYKTa PEaKLIMH, €CJIN OHO U3 UCXOJHBIX BELIECTB IaHO B
BHJIEC PACTBOpA C ONPEIEICHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA WJIH JJAaHO B M30BITKE (MMEeT
IPUMECH); pacueThl MaCCOBOW MJIM OOBEMHOM J10JIM BBIX0/1a
POIYKTA PEAKIINH; pACYCThI TEITIOBOTO AP (eKTa peaKIiuii,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETh BBISABIIATH XapaKTepHbIEe MPU3HAKH U B3aUMOCBS3b
U3yYCHHBIX OHATHU, IPUMEHATh COOTBETCTBYIOIINE MTOHATHS
IpY ONMCAHUU CTPOEHUS U CBOMCTB HEOPraHMUYECKUX U
OpPTaHUYECKUX BEIIECTB U MX MPEBPAIICHUI; BBISBIISATH
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C IOHATUSIMH U
NpEeACTaBICHUSIMH IPYTUX MPEAMETOB i 60JIee 0CO3HAHHOTO
MOHUMAaHHU ¥ 00BSICHEHUS CYIITHOCTH MaTepHaIbHOTO €TUHCTBA
MUPAa; UCTIOJIBb30BaTh CUCTEMHbIE XUMHUECKUE 3HAHUS /TS
00BSICHEHUS U TPOTHO3UPOBAHMS SIBJICHUH, UMEIOIIUX
€CTECTBEHHOHAYUHYIO PUPO.LY;

- YMETh UCIIOJIb30BaTh HANMEHOBAHUS XUMHUECKUX
COEMHEHHNI MEXYHAPOIHOTO COK3a TEOPETUYECKOU U
MPUKIIAIHON XUMUH U TPUBHATbHBIC HA3BAHHSI BEIIECTB,
OTHOCSIIMXCS K M3YYEHHBIM KJIaCCaM OPTaHUYECKUX U
HEOPTaHUYECKUX COCIMHEHUI; CIOIb30BaTh XUMUIECKYIO
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CUMBOJIMKY JUIsl COCTaBlieHUsI (pOPMYJ HEOPraHMYECKHUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAILEHHBIX M CKEJIETHBIX) (OPMYIT OpraHUYECKHX BELIECTB;
COCTaBJIAITh YPAaBHEHUS! XUMUYECKUX PEAKLUN U paCKpbIBATh UX
CYLIHOCTb: OKUCIIMTEIbHO-BOCCTAHOBUTENbHBIX pEaKLUi
MOCPEICTBOM COCTABJICHUSI AJIEKTPOHHOTO OallaHca 3THX
peaknuii; peakiuii HFOHHOTO OOMEHA ITyTEM COCTABJICHUS UX
HOJIHBIX ¥ COKPAIIEHHBIX MOHHBIX YPAaBHEHUM; PEaKIIUii
TUIPOJIN3a, PEaKIMi KOMILTIEKCO00pa3oBaHus (Ha mpumepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS ); TOATBEPKAAThH
XapakTepHble XUMUYECKHE CBOWMCTBA BEIIECTB
COOTBETCTBYIOILIMMHU SKCIIEPUMEHTAMH U 3alUCSIMU ypaBHEHUI
XUMHUYECKUX PEAKIUM;

- YMETh KJIACCU(PHUIIUPOBATH HEOPTAaHUUECKUE U
OpPraHUYECKHE BEIIECTBA U XMMUUYECKHUE PEAKIIUH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPUU JUISI
KJIaCCU(UKALIUN U3Y4aeMbIX XUMHUECKHUX O0BEKTOB;
XapaKTePHU30BaTh COCTAB M BAXKHEHIIIME CBOMCTBA BEIIECTB,
MIPUHAJIEKALIUX K ONPEIEICHHBIM KJlaccaM U rpyIam
COeMHEHMH (ITPOCThIE BELIECTBA, OKCUIbI, THIPOKCHIBI, COJIH;
YTJIEBOAOPOBI, IPOCThIE 3(PUPHI, CIUPTHL, PEHOIIBI, ATTbAETHIBI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJI0KHBIE 3(UPBI, KHUPHI,
YTJIEBO/IbI, aMHUHBI, AMUHOKHUCIIOTHI, OETTKN ); MPUMEHSITH 3HAHUS
0 COCTaBE U CBOMCTBAaX BELIECTB JUISl SKCIIEPUMEHTAILHON
IIPOBEPKU TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEN POTEKAHUS
XUMHUYECKHUX PEaKIU U IPOrHO3UPOBAHMS BOSMOXKHOCTEN MX
OCYILIECTBIICHUS;

- YMETb MOATBEPKATh HA KOHKPETHBIX MPUMEPaAX XapaKTep
3aBUCHUMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPraHUYECKUX
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COCIMHEHHH OT KPaTHOCTH M THIA KoBajieHTHOU cBsi3u ("0 " u
"""), B3aMMHOTO BJIMSIHUSI aTOMOB U TPYIIIl aTOMOB B MOJICKYJIaxX; a
TaK)Ke OT OCOOCHHOCTEH pean3ariiyl pa3IuIHbIX MEXaHH3MOB
MIPOTEKaHUs PEaKILIN;

- YMETh XapaKTepru30BaTh JEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUHM) U HOHOB XMMHUECKHUX
aneMeHToB 1 - 4 nepuoaos Ilepuoanyeckoii cuctemsr .M.
MenzeneeBa 1 UX BaJI€HTHBIE BO3MOXXHOCTH, UCIIONb3YS
nousTus 's”, "p", "d-snekrponHbIe" OpOUTAIIN, SHEPTETHUECKUE
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH COSTMHEHUH TI0

IIEPUOJIaM U IpymIam;

OK 02.
Hcnons3zoBars
COBPEMEHHBIE
CpEICTBa IOUCKA,
aHayu3a u
UHTEepIpeTalu
nH(popMaLuu U
nH(bOpMaIMOHHbIE
TEXHOJIOTUH IS
BBITOJIHEHUS 3a]1a4
npodeccuoHaTFHON
JESITENbHOCTH

B o6s1acTMIEHHOCTH HAYYHOT'O MO3HAHUS:

- chopMHPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
1 OOIIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha JTUAJIOTe
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE SI3bIKOBOM M YU TATEIBCKOMN
KYJbTYpPbI KaK CpeJICTBA B3aUMOJEHCTBUS MEXKY JTIOAbMU U
MO3HAHUS MUPA;

- OCO3HAHHE IEHHOCTH HAyYHOU JIEATEITbHOCTH,
TOTOBHOCTB OCYIIECTBIISITh MPOCKTHYIO U UCCIEA0BATEIBCKYIO
NEeSATEeIbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

OBJ1aieHHe YHHBEPCAJIbHBIMHU Y4eOHBIMH
NO3HABATEJbLHBIMHU A€iiCTBUSIMM:

B) padora ¢ uHdopmanuei:

- YMETb IJIAHUPOBATH U BBINIOJIHATh XUMUUECKUI
9KCIIEPUMEHT (IIPEBPALCHHS] OPraHUYECKHUX BELIECTB MTPU
HarpeBaHuy, NOJIYYEHHUE ITHIIEHA U U3yYEHHE €r0 CBOICTB,
KaueCTBEHHbIE PEAKLIUU Ha aJIbJETU/Ibl, KpaXMaJl, YKCYCHYIO
KHCJIOTY; IeHaTypalnus OEJIKOB IPU HarpeBaHUU, [IBETHbIE
peakuuu O0elKoB; IPOBOJUTH PEaKIIMU MOHHOTO OOMEHa,
OTIpEEIIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHbIE pEaKLIUU
Ha cynb(dar-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS,
pelaTth 3KCIepUMEHTaIbHbIE 3a1a4M M0 TeMaM "Metaisl" u
"HemeTtanibl'") B COOTBETCTBUU C MIPAaBUIIAMH TEXHUKU
0€30MMacHOCTH ITpH 00pallleHUH C BEIIeCTBAMHU 1 J1a00paTOPHBIM
000pyI0BaHUEM; MTPEJICTABIIATH PE3yIbTaThl XUMHUECKOTO
JKCIIEpUMEHTa B (pOpMe 3aIlicu ypaBHEHHHM COOTBETCTBYIOIINUX
peakuuii 1 GopMyIHMPOBATH BBIBOBI HA OCHOBE 3TUX
pe3yIbTaToB;
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- BJIaJIeTh HaBbIKAMHU I10JIy4eHHsI HUH(OpMALUU U3
MCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIISATh
[IOMCK, aHAJIN3, CUCTEMATU3ALIMI0 U UHTEPIIPETALIUIO
nH(bOpMAaIUY Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHNUS;

- C03/1aBaTh TEKCTHI B PA3JIMYHBIX (opMaTax ¢ y4eTOM
Ha3HaYeHU WH()OPMAIIUHY ¥ [IEJICBON ayIUTOPUH, BBIOUpAs
ONTUMABHYIO (DOPMY IIPEJICTABICHUS U BU3YATH3AIIH;

- OCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(bOpMaIII/II/I,
€€ COOTBETCTBUE MPABOBBIM MU MOPAJIbHO-3THUECKUM HOpMaM;

- HCTIOJIB30BATh CPEICTBA HH()OPMAITHOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJIOTMH B PELIEHUN KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX U OpPraHM3allMOHHBIX 3aJia4d C
co0utoiIeHreM TpeOOBaHUN SPTOHOMUKH, TEXHUKH
0€30MMacHOCTH, TUTHEHBI, PECYPCOCOEpEKEHM S, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

- BJIaJIeTh HaBbIKaMM PACMIO3HABAHUS U 3aILUTHI
uHpopManuu, THPOPMALMOHHOM 6€30MaCHOCTH JINYHOCTH;

- YMETh aHAJTU3UPOBATh XUMUUECKYIO0 HH(OPMAILIHIO,
MOJTy4aeMYyI0 U3 Pa3HbIX HCTOYHHKOB (CPEJICTB MAaCCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BIIaJICTh OCHOBHBIMH METO/IaMU HAYYHOT'O TTO3HAHUS
BEILIECTB M XUMHUYECKUX SIBJICHUM (HA0JII0IeHNE, U3MEPEHHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHUE);

- YMETh IMPOBOUTH PACUETHI 110 XUMHUIESCKUM (HOpMYyJIaM U
YPaBHEHUSAM XUMHUYECKUX PEAKIUN C UCTIOIb30BAaHHEM
(hU3HUECKUX BEIMYNH, XapaKTEPU3YIOIINX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA; UCIOIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIsl IPUHATUS PELICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C BEIECTBAMHU
U X IPUMEHEHUEM;

- YMETh CAaMOCTOSTEIHHO MJIaHUPOBAThH U MPOBOIUTH
XUMHYECKHUH IKCIIEPUMEHT (MTOJTyUYeHUE U H3y4YEeHUE CBONCTB
HEOPTaHWYECKHUX M OPTaHUYECKHX BEIICCTB, KAUCCTBCHHBIC
peaxkuuu yrieBoA0pOI0B Pa3InYHbIX KJIACCOB U
KHCJIOPOACOAECPIKAIINX OPTraHUYECKHUX BEIECTB, PEIICHHE
AKCIIEPUMEHTANBHBIX 337124 M0 PAaCO3HABAHUIO HEOPTaHUYECKUX
Y OPTaHMYECKUX BEIIECTB) C COOIOICHUEM MTPABUII 0€30IaCHOTO
oOparlieHus ¢ BeIeCTBaMU U JIa0opaTOPHBIM 000pYIOBaHUEM,
(hopMyJIMPOBATH IEJTH UCCIICIOBAHMSI, TTPEIOCTABIISATE B
pa3IUIHON (opMe pe3ynbTaThl SKCIICPUMEHTA, aHATTM3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYIIECTBIIATH IeJICHAPABICHHBIN MTOUCK
XUMHUYECKON HH(OpMAIINK B pa3IMYHbIX HCTOYHUKAX (HaydHast
1 yueOHO-Hay4YHasl TUTEpaTypa, CPEACTBA MACCOBOM
nHpopManuu, cetb HTEpHET U ApyrHe), KPUTHICCKH
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aHAJIM3UPOBATh XUMUYECKYIO HH(POPMALUIO, ITepepadaThIBaTh €€
Y MCTIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHON y4eOHOM
3aJauei;

- BJIAJIeTh CUCTEMOM 3HAHUI O METO/1aX HAyYHOI'O MO3HAHMS
SIBJIGHUI TIPUPO/Ibl, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax U
YMEHUSAMH IPUMEHATh 3TU 3HAHUS IPU IKCIEPUMEHTAIBHOM
UCCIIEIOBAaHUHU BEIIECTB U U1 O0BSICHEHUS XUMUUECKUX
SIBJICHUH, MMEIOLIUX MECTO B IPUPOIE MPAKTHUECKON
JeSITeIbHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HU;

OK 04.
D¢ dexTrBHO
B3aHMMOJCHCTBOBATh U
paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH U
CaMOOTIPEJICIICHUIO;

-OBJIaJICHNE HAaBBIKAMHU Y4EOHO-UCCIIEI0BATEIbCKOM,
MPOEKTHON M COLMATIbHOM JIEATEIIbHOCTH;

OBJaieHHe YyHUBEPCATbHBIMUA KOMMYHHUKATHBHBIMH
JeiiCTBUSIMMU:

I) COBMECTHAsI 1eITeJIbHOCTD.

- IOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHITHOW U
WHIUBUAYAIbHON paboOTHI;

- IPUHUMATD LI€JI1 COBMECTHOM JI€ATENbHOCTH,
OpraHU30BbIBATH U KOOPJIUHUPOBATH AEHCTBUSA I10 €€
JOCTH>KEHHIO: COCTABJIATH TUIAH JIEUCTBUM, paclipeiesTh
POJIH C YIETOM MHEHUM YIaCTHUKOB O0CYKJIaTh PE3YJIbTAThI
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH M BHITIOTHATH PA0OTY B YCIOBHUSAX
peaNbHOTO, BUPTYAILHOTO 1 KOMOWHUPOBAHHOTO
B3aNMOJICHCTBHS;

- OCYLIECTBIISITh MO3UTUBHOE CTPATETUYECKOE ITOBEACHUE
B Pa3JIMYHBIX CUTYAILUSX, IPOSIBISTH TBOPUECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM

- YMETb IJIAHUPOBATH U BHIIOJIHATH XUMUUECKUI
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUUYECKHUX BEIIECTB ITPU
HarpeBaHuH, MOJIY4YEHHUE ITHIIEHA U U3yUEHHE €r0 CBOICTB,
KaueCTBEHHbIE PEaKLUU Ha aJIbJETU/Ibl, KpaXMaJl, YKCYCHYIO
KUCIJIOTY; JIeHaTypalus OelIKOB IPU HarpeBaHUH, LIBETHbIE
peakuuu O0elKoB; IPOBOJUTH PEAKIIMU MOHHOTO OOMEHa,
OIIPEAECIIATH CPELY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLINN
Ha cyJnbdat-, KapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHUS
pemaTh 3KCIepUMEHTaIbHbIC 3a7a4u 110 TeMaM "MeTaiusl" u
"Hemeransbl") B COOTBETCTBHM C NMPaBUIIAMH TEXHUKH
0€30MacHOCTH ITpH 00paIlleHUH C BEIIECTBAMHU U J1a00paTOPHBIM
00opy/i0BaHUEM; TIPEJCTABIISTH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (pOpMe 3aIlicu ypaBHEHHH COOTBETCTBYIOIINUX
peakiuii 1 GopMyJIupOBaTh BHIBOJIBI HA OCHOBE 3THUX
pE3yIbTaTOB;

-YMETb CaMOCTOSITENILHO INIAHUPOBATh U MPOBOIUTh
XUMHYECKHUI SKCIIEPUMEHT (ITOJIy4eHUE U U3y4eHUE CBONCTB
HEOPraHMYECKUX U OPraHUYeCKHUX BEIIECTB, KAUECTBEHHbBIE
peaKuuu yriieBOAOPOJOB Pa3INYHBIX KJIACCOB U
KHCIJIOPOACOAEPKAINX OPraHMYECKHUX BEILIECTB, PEIICHUE
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OBJ1aieHHe YHHBEPCAJIbLHBIMHU PEryJATUBHBIMHU
JeHCTBUSIMM:

1) NIPUHATHE ce0s U APYTUX JIIOIeil:

- IPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX JIIOACH MpH
aHaJIM3€e PE3yJIbTATOB JIEATEIbHOCTH;

- IPU3HaBaTh CBOE MPABO U MIPaABO APYIUX JIIOJEH Ha
OIIINOKY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C ITO3HUIIUN
JPYTroro 4el0BEeKa;

IKCIIEPUMEHTAIBHBIX 33/1a4 110 PACIO3HABAHHIO HEOPTaHUYECKUX
Y OPTaHMYECKUX BEIIECTB) C COOMIOACHUEM MPABUII 0€30IIaCHOTO
oOpalIeHus ¢ BeleCTBaMHU 1 Tab0paTOPHBIM 000PYI0BaHHUEM,
(bOopMyIUPOBATH LIENIN UCCIIEOBAHUS, IPEIOCTABIIATH B
pa3nu4HON (popMe pe3yIbTaThl SKCIICPUMEHTA, aHATU3UPOBATh U
OIICHUBAThb UX NOCTOBCPHOCTD,

OK 07.
ConeiicTBOBaTh
COXPAHEHUIO
OKpY>KaroIen cpesl,
pecypcocOepexeHHIo,
MPUMEHSITh 3HAHUS 00
W3MEHEHUU KJIMMaTa,
TIPUHITATIBI
OepexKIIMBOTO
MIPOU3BO/ICTBA,
3¢ deKTUBHO
JICICTBOBATH B
Ype3BbIYARHBIX
CUTYyaIHUAX

B 00J1acTH 3K0JI0rH4€CKOro BOCIIMTAHUS:

- ¢(hOpPMHUPOBAHHOCTH HKOJIOTHIECKOH KYIbTYpPHI,
ITIOHUMAaHHUE BIMSIHUS COLMATIbHO-3KOHOMHUYECKHX IPOLECCOB
Ha COCTOSIHME NIPUPOIAHON U COLMAIILHOMN Cpelibl, OCO3HAHUE
r7100aIbHOTO XapakTepa 3KOJOrMYECKUX MpooIeM;

- INIAHUPOBAHUE U OCYILECTBICHUE IEHCTBUN B
OKpPY’KaIOILEH Cpelie Ha OCHOBE 3HAHMS LIeJIeH YCTONYUBOTO
pPa3BUTUS YEJIOBEUECTBA;

AKTHUBHOE HENPUATUE NEHCTBUM, IPUHOCAILINX BPE.
OKpY>Karolllen cpere;

- YMEHHE IPOrHO3UPOBATh HEOIATONPUSTHBIE
9KOJIOTUYECKHE MOCIEACTBUS IPEATPUHUMAEMBIX JEHCTBUN,
MIPEAOTBPALIATh UX;

- paCLUIMPEHUE OMBITA AEATEIBHOCTU KOJIOTMUECKOU
HaIIPABJIEHHOCTH;

- OBJIJICHUE HaBBIKAMHU y4eOHO-HCCIIEI0BATENBCKOM,
IIPOEKTHOM ¥ COLIUAIIBHON ACATEIBHOCTH;

- chopmMupOBaTh MPEACTABICHUS: O XUMUIECKON
COCTABIISIIOIIECH €CTECTBEHHOHAYYHOM KapTUHBI MUpPa, POJIU
XUMHH B IO3HAHUU SIBJICHUM IPUPO/IbI, B POPMUPOBAHUU
MBIIICHUSI U KYJIbTYpPbI IMYHOCTH, €€ (YHKLIIMOHATIBHON
IPaMOTHOCTH, HEOOXOIUMOH JUISl PELIeHUs TPAKTHUECKUX 3a/1a4
¥ 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOAHOIL cpefe;

- YMETb COOJI0IaTh TIPAaBUIIa YKOJIOTUIECKH
1e1ecoo0pa3Horo MoBeACHUS B ObITY U TPYIOBOM NESATENIbHOCTH
B 1IEJISIX COXPAaHEHHsI CBOETO 3/I0POBbS U OKpYXKarolen
IPUPOIHOI Cpelibl; yUUTHIBATh ONACHOCTh BO3ACHCTBUS Ha
JKHUBBIC OPraHU3MBbI OIIPEACIICHHBIX BEIICCTB, TIOHUMAas CMBICIT
MoKa3aTess MpeieIbHOM JOIMyCTUMON KOHIIEHTPAIUHY;

- YMETh IPOTHO3UPOBATh, aHAJTU3UPOBATh U OLIEHUBATH C
MO3UIMH 3KOJIOTUYECKO Oe30MacHOCTH MOCIEICTBHSI OBITOBOM 1
MIPOU3BO/ICTBEHHOM 1€ TEIbHOCTH YEJIOBEKa, CBA3aHHOM €
nepepaboTKOM BEIIECTB; UCIIOJIb30BATh MOTYyUYE€HHbBIE 3HAHUS IS
MIPUHSATHS TPAMOTHBIX PEHICHUH MPOOJIeM B CUTYaIIUSX,
CBSI3aHHBIX C XMMHEH;
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- YMETb OCO3HABATh ONACHOCTb BO3/IEHCTBUS HA )KUBBIE
OpraHU3Mbl OIIPEIEIICHHBIX BEIIECTB, IOHUMAst CMBICII
II0Ka3aTells MpeAesIbHON TOIyCTUMON KOHLIEHTpALuu, U
HOSACHATH Ha IpUMepax cocoObl yMEHbUICHUS U
NIPEAOTBPALLEHUS UX BPEIHOIO BO3IEUCTBUSA HA OPraHU3M
YeII0BEKa.
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