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1. IOACHUTEJIBHAA 3AIITMCKA

Pabouast mporpamma 00111€00pa30BaTENBHOIO Y4EOHOTO MpeaMeTa «XUMUSDH
npenHasHaueHa i u3dydeHus xumun B koimemke JKKX ATACY, peanusyromem
o0pa3oBaTeIbHYI0 MIPOrpaMMy CpeJIHEro O0IIero 00pa3oBaHus B MPEeIax OCBOCHUS
OCHOBHOI npodeccruonanbHoi oopaszoBarensHor mporpammsl CI1O (ITITKPC) na 6aze
OCHOBHOI'O 00111ero 00pa3oBaHus MPU MOATOTOBKE KBATH(PHUIIMPOBAHHBIX PabOUMX,
ciyxarux o npodeccuun 08.10.27 «MacTtep o0IIECTPOUTENBHBIX padOT».

Pabouas mnporpamma ydeOHOTO mpeameTa «XuUMHUS» pa3paboTaHa B
COOTBETCTBHH C:

- @enepalibHBIM TOCYIapCTBEHHBIM O0Pa30BaTENbHBIM CTaHAAPTOM CPEIHETO
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHUKa30M MuHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoii ®@enepamuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunucrepctBoM  roctuimua  Poccumiickon  ®@epepaumu 7 uwwoHs 2012 T,
peructpannoHHbiil Ne 24480).

- Ilpukazom MunucrepcrBa npocsewmeHus Pocculickon @Penepaunu OT
23.11.2022 Ne 1014 «O6 yTtBepxkaenun ¢eaepaibHON 00pa3z0BaTENbHOW MTPOrPaMMBI
cpenHero ooiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

Conepxanue mnporpamMMmbl y4eOHOro mnpeameTra «XHMHs) HANpaBlI€HO Ha
JTOCTHXKEHHE CIEAYIOMIMX Hesei:

- (QopmupoBaHue y oOyyaroUMxcs YMEHHUS OIICHMBAaTb 3HAYMMOCTh
XUMHUYECKOTO 3HAHMS JIJISl KAKJOT0 YEJIOBEKa;

- popmupoBaHue y 00y4aromuxcs HEJIOCTHOTO MPEICTABICHHS O MUPE U POJIU
XUMHUU B CO3[aHUU COBPEMEHHOM €CTECTBEHHOHAYYHOW KAapTHHBI MHpPA; YMEHHS
OOBSACHATh OOBEKTHI M MPOIECCHl OKPYKAIOIIEH ACHCTBUTENBHOCTU: MPHUPOIHOM,
COLMAJIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEIbl, — UCIIOJIB3YS JJIsl 3TOTO XUMUYECKUE

3HAHMS,



- pa3BuTHE Y 00yUYaIONIMXCS YMEHUI pazinyaTh PaKThl U OLIEHKU, CPABHUBATH
OLICHOYHBIE BBIBOJBI, BHJIETh MX CBSI3b C KPUTEPHUSIMH OIICHOK U CBSI3b KPUTEPHUEB C
OTpeACTICHHOW CUCTEMOH IIEHHOCTEH, (hOPMYIUPOBATh U 000CHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO;

- mpuoOpeTeHHe OOYYArOIIMMHKCS ONbBITA PAa3HOOOPAa3HON JESTENbHOCTH,
NO3HAHWS W CaMOIO3HAHWsS;, KIIOYECBBIX HABBIKOB, HMMEIOIINX YHHBEPCAIbHOEC
3HAQUYCHUE JUISI PAa3IMYHBIX BUJIOB JICATEIBHOCTH (HABBIKOB PEHICHHS MpPOOIIeM,
IPUHSTHS PELICHUH, TOMCKa, aHaN3a K 00paboTKu HH(MOPMAIINH, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB H3MEpPEHUH, COTPYIHHYECTBA, OE30MacHOTO oOpalieHus: ¢

BEILIECTBAMHU B TTOBCEHEBHOM JKU3HU).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA
«XHUMMUSA»

XHUMHSI — 3TO HayKa O BEIIECTBaX, MX COCTABE U CTPOCHUH, CBOMCTBaX M
NPEBPAIICHUSX, 3HAYEHHH XWMHUYECKHX BEILECTB, MAaTepUaIoB M IPOLECCOB B
IIPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKA.

Conepxxanne  00meoOpa3oBaTENbHOTO  Y4eOHOro  mpeamera  «XUMUsD)
HAIpPaBJIEHO Ha YCBOEHHE OOY4YalOIIMMHUCS OCHOBHBIX MOHSATHUM, 3aKOHOB M TEOPUH
XUMHH; OBJIaJI€HUE YMEHUSAMHM HaOII0AaTh XHWMUYECKUE SIBJICHUS, HPOBOAMUTH
XUMUYECKUN SKCIEPUMEHT, MPOU3BOJUTH PACU€Thl HA OCHOBE XMUMHUYECKUX (POpMyII
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUH.

B mpouiecce nzydeHuss XuMun y o0y4arouuxcsi pa3BUBaIOTCs [TO3HABATEIIbHbBIE
MHTEPEChl U WHTEJUIEKTYaJIbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEIIbBHOM
npuoOpeTeHUs] 3HAaHUN 10 XUMHHM B COOTBETCTBUU C BO3HHMKAIOUIMMH XKM3HEHHBIMU
npoOiemMaMu, BOCIUTHIBAETCS OEpeKHOE OTHOIICHHS K MpPUpPOJe, IOHMMaHUE
3I0pOBOT0 00pa3a >KM3HU, HEOOXOAUMOCTH MPEIYNPEXICHUS SBICHUIN, HAHOCSIIUX
BpEeJ 300POBBIO M OKpyXkaromed cpene. OHM OCBaMBAIOT IMPUEMBI TPaAaMOTHOIO,
0€30MacHOr0 MUCMOIb30BAHUA XUMUYECKUX BEIIECTB U MaTEPUAJIOB, MPUMEHIEMBIX B

6I>ITy, CEJIBCKOM XO3SMCTBE U Ha IMPpOU3BOACTBC.



B mpodeccnonanbHBIX  00pa3oBaTENbHBIX OpPraHU3ANUSX, PEATU3YIOIINX
00pa30BaTeNpHYI0 IPOrpaMMy CPEIHEro O0IIero 00pa30BaHus B MPEesiax OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTrO 001Iero 00pa3oBaHusl, yueOHBIN IpeIMeT « XUMHUSH)
n3zyuaercs Ha 6azoBoM ypoBHe DI'OC cpegnero o61ero o0pa3oBaHus, OCHOBBIBAECTCS
Ha 3HaHUSIX OOYYarOUIMXCs, MOJYYEHHBIX MpPU HU3YYeHUH (PU3UKH, OHOJIOTHH,
reorpaguu, MaTeMaTUKU B OCHOBHOM IIKOJIE.

Peanuzanmss neIyKTUBHOTO TOAXOJAa K HW3YYEHHUIO XUMHU CIHOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMYECKHX ONEpalil MBIIUICHUS, KaK aHajiu3 U CHUHTE3,
0000ImeHne ¥ KOHKpPETU3aIlus, CpaBHEHWE W AaHAJIOTHs, CHUCTEMaTh3alus u
KJ1accuuKaIus.

N3yuyenne xumuu B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3AIMSIX,
peanu3yommux 00pa3oBaTEIbHYI0 MPOrpaMMy CpPEIHEro oOmiero oOpa3oBaHUS B
npenenax ocBoeHus: OIIOIT CIIO na 6a3e ocHOBHOro 001Ier0 00pa3oBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT TPOoduJisi mpodheCcCuoHaIbHOT0 00pa3oBaHus. ITO
BBIPAXKAETCA B COICP)KAHUU 00yUEHMSI, KOJIMUECTBE YAaCOB, BBIICISIEMBIX HA U3yUCHHE
OTIICJBHBIX TEM MPOrpamMMbl, TIyOWHE MX OCBOCHMS OOydYaroluuMucs, o0bemMe u
XapakTepe MPaKTUYECKUX 3aHATUH, BUaX BHEAYTUTOPHOM CAMOCTOSTEIbHOM PabOThI
CTYJEHTOB.

B nmnpouecce wu3ydyeHUsT XUMUHM TEOPETUUYECKHE CBEACHUS JOMOJHSIOTCS
JEMOHCTpALUsIMU, J1a0OPAaTOPHBIMU  OMBITAMU W MPAKTUYECKUMHU  3aHSATHUSIMMU.
3HAYUTEIBHOE MECTO OTBOJUTCS XUMHUYECKOMY O3KcrepuMeHTy. OH OTKpBIBAET
BO3MOXXHOCTh (DOPMHUPOBATH y OOyYaIOIMIUXCS CHEUUATbHBIE MPEAMETHBIE YMEHHUS:
paboTaTh C BEIIECTBAMH, BBINOJHATh MPOCTHICE XUMHYECKUE OMbBITHI, YYHUTh
0e30macHOMY U JKOJIOTMYECKH TPaMOTHOMY OOpalieHHuI0 C  BEIIECTBAMH,
MaTepuajiaMH U Mpolieccamu B ObITY U Ha MPOU3BOJICTBE.

B mpomecce wusydeHuss XuMuu BaxHO (HOPMHUPOBATH HWHOOPMAIMOHHYIO
KOMITETEHTHOCTh oOydaromuxcs. [lodToMy mpu opraHu3anud CaMOCTOSTEIHHON
paboThl HEOOXOIWMO AaKIEHTUPOBaTh BHUMAaHHE OOy4YarOUIMXCS Ha TOUCKE
uHdopmaruu B CcpeAcTBaXx MaccMmenua, HuTepHeTe, ydeOHOW W CcHeruanbHOU

JUTEPAType C COOTBETCTBYIOIIMM O(OPMIIEHUEM U IIPEICTABIECHUEM PE3YJIBTATOB.



[Ipu otbope comepkanus y4deOHOTO mpeaMera «XHUMHS» HUCIOJIb30BAH
MEXIUCIUIUTMHAPHBIN MTOAXO0/, B COOTBETCTBHM C KOTOPBIM OOYYArOIIHUECS OJDKHBI
YCBOUTH 3HAHUS U yMEHUS, HE0OXoaumble Uisi (OPMUPOBAHUS €IUHOM IEIOCTHOM
€CTECTBEHHOHAYYHON KapTUHBI MUpa, Ompenesstomeld (HopMUPOBaHHE HAYYHOTO
MHUPOBO33PEHUS, BOCTPEOOBAHHBIE B )KM3HU U B IPAKTUYECKOUN JIEATETLHOCTH

N3yuenue o6meoOpa3zoBaTeabHOM yueOHOTO MpeaMeTa « XUMHSD  3aBEpLIaeTCs
noJBeIcHUEM HTOTOB B ¢dopme AuddepeHIUpPOBAaHHOTO 3adeTa B paMKax
MPOMEKYTOUHOM aTrTectanuu cTyAeHToB B mporecce ocBoenusi OIIOIT CIIO ¢
nosrydaeHueMcpearero oomero oopasopanus (ITITKPC).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYyeOublii penMer «XuMus» SBISETCS 00s3aTEIbHBIM YY€OHBIM MPEIMETOM
00111e00pa30BaTEIbHOTO IHUKJIAa OCHOBHOW TNpodeccuoHanbHON 00pa30oBaTeIbHOM
pOrpamMMBbl CpeHero mpodeccruonanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO OOIIIETO
oOpa3oBaHus ¢ moiydeHueM cpensero ooOmero odpazoBanusa (IIIIKPC) c yderom
tpedoBanuit ®I'OC CIIO u npoduis npodeccuoHanTbHOro 00pa3oBaHusl.

B yue6nom mmane IIIIKPC yueOubiii mpeamer «XuMHS» BXOAUT B COCTaB
o01eo0pa3oBaTeNbHbIX YYEOHBIX MPEAMETOB, (OPMHPYEMBIX H3 00s13aTEIbHBIX
npeameTHbIx oonacteit ®I'OC cpennero ob1iero oOpa3zoBaHus ¢ yueToM TpeOOBaHUM

®I10C CIIO.

4. IIIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
NHPEIMETA

OcBoeHue cojaepxkaHusg ydeOHOro mnpeaMera «XUMHS», OOeCreuynBaeT
JOCTHXKEHUE CTYJICHTAMH CIEAYIOIINUX Pe3yJabTaTOB:

JIUYHOCHHbBIX

JI1 4yBCTBO TOPJIOCTH U YBXKEHUS K UCTOPUU U IOCTUKEHHSIM OTEYECTBEHHOM
XUMUYECKON HAyKH; XUMHUYECKH TPaMOTHOE TMOBeJAeHHE B TPodeccrHoHambHOM
JIEATEIIBHOCTH U B OBITY MPU 0OpAILEHUH ¢ XUMUYECKUMU BEIIECTBAMU, MaTepruaJaMu

H IIponcccaMu;



JI2 TOTOBHOCTD K MPOJIOJKEHUIO0 00pa30BaHUs U MOBBIIICHNUS KBATH(PUKAIIUN B
n30paHHON TPO(EeCCHOHANBPHOM NEATEIPHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
XUMHUYECKUX KOMIIETEHIIUI B 9TOM;

JI3 ymeHue HMCHoJIb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKOW HAyKH M
XUMHUYECKUX TEXHOJIOTUHA JUIsl TOBBIIIEHHS COOCTBEHHOI'O WHTEUIEKTYaJIbHOIO
pa3BUTHA B BBIOPAHHON MTPO(ECCUOHAIBHON EATENBHOCTH;

MemanpeomMen Huix:

M1 wucnonp30BaHME pa3IMYHBIX BUJOB IIO3HABATEJIBHOM JEITEIBHOCTH U
OCHOBHBIX HWHTEIICKTYaJbHBIX OMepanuil (MOCTAaHOBKHU 3a1aud, (HOpMyIHpOBaHUS
TUIIOTE3, AaHAJIW3a U CHUHTE3a, CPAaBHEHUS, 0000IIEHNUs, CUCTEMATU3ALNH, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYJIMPOBAHMSI BEIBOJIOB) IS
pElIeHHUs] TOCTaBJIEHHOM 3aJayd, IMPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMS
(HaOnrofieHHsl, HAYYHOIO SKCIEpUMEHTAa) JJIsi M3Yy4YeHUs pa3iIu4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOLIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPo(ecCHuOHANBHOU cepe;

M2 wucnonp30BaHHME Pa3IUYHBIX HCTOYHUKOB JUJISl TOJYYEHHsS XUMHUYECKON
uH(pOpMaMU, YMEHHUE OIIEHUTh €€ JIOCTOBEPHOCTh MJI JOCTHXKEHHUS XOPOIIMX
pe3yJbTaTOB B MPOQECCUOHANTBHOMN cdepe;

npeomMemubIxX:

I11 chopmMupoBaHHOCTh NPEICTABIECHUNA O MECTE XUMUU B COBPEMEHHOM
HAyYyHOW KapTWHE MUpA; MOHUMAHUE POJIM XUMHUU B (HOPMHUPOBAHMM Kpyrozopa U
(GyHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUs] MPAKTHUECKUX 3a/1a4;

[12 BrnageHue OCHOBOMOJIATAIOUIUMU XWMUYECKHUMH MOHSATUSIMU, TEOPHUSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAaHWE  XHMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

I13 BnajgeHHEe OCHOBHBIMM METOJAMHM HAYYHOI'O MO3HAHUS, UCIOJIb3yEMbIMH B
XUMHUH: HaONIOJIEHUEM, ONHCAaHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaTbiBaTh, OOBSICHATH PE3YyJbTaThl MPOBEIACHHBIX ONBITOB M JI€NaTh BHIBOJBbI;
TOTOBHOCTh M CIOCOOHOCTh MPHUMEHATh METOJbl MO3HAHHWS IMpPH PEHICHUU

IMPAKTHYCCKUX 3a7a4,



[14 chopmupona

HHOCTb YMCHHA JaBaTb KOJMYCCTBCHHBLIC OHLCHKH U

MIPOU3BOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM U ypaBHEHUSIM;

I15 BJIAACHUC IIpaBUJIaMH TCXHHKH 0e301acHOCTH Impu HCIIOJIb30BAHHUH

XUMHUYCCKHUX BCIICCTB,

[16 chopmupoBaHHOCTH COOCTBEHHOM MO3UIIMH MO OTHOUIEHUIO K XUMUYECKON

uH(pOopMaIuK, MOJydyaeM

O U3 Pa3HbIX HCTOYHUKOB.

5. COAEPKAHUE YYEBHOI'O INIPEJIMETA

HaumenoBanue Coaepxxanue yuyeOHOro marepuasa u GopmMbl OpraHu3anuu
pa3/ieJIoB M TeM JAesITeIbHOCTH 00YYa0LIUXCS
Beenenne OcHoBHble noHsATUS XUMHHU. BemectBo. ATom. Monekyia.

Xumuueckui sneMenT. Asutorponus. [IpocTeie u cioxHbIe
BemrecTBa. KauecTBEHHBIN 1 KOJIUYECTBEHHEBIM COCTAB BEIIICCTB.
XuMuYecKue 3Haku U (POPMYIIbI.

3HaueHue XUMUU Npu ocBoeHuu cneuunansHocreir CI10
TEXHUYECKOTO Mpod st mpodhecCHoHaIbHOTO 00pa30BaHMS.

Kontposbnas padora Nel. Cpe3oBast paboTa mo XuMUH 3a Kypc
CpeIHel O0IIe MIKOJIbI.

Pa3nes 1. OcHOBBI CTPOEH

HH BeeCTBA

Tema 1.1

CrtpoeHue aToM0B
XUMHUYECKHX JIEMEHTOB
U NIPUPOIA XUMHYECKOMH
CBSI3U

CoBpemeHHasi Mo/ieJIb CTPOEHHMA aTOMAa. DJIEKTPOHHAsS
KoH(urypauus aroma. Kinaccupukanus XuMHIeCKUX 3JIEMEHTOB (S-,
p-, d-a;memenThl). BaneHTHbIC 37K TPOHBI. BaeHTHOCTS.
DneKTpoHHAas NPUPOJa XUMHUECKOU CcBsI3U. MIOHHAs CBSI3b KaK CBSI3b
MEXK]1y KATHOHAMH M AHUOHAMU 33 CYET JIEKTPOCTATUYECKOTO
HNPUTSKEHUS. DIEKTPOOTPULIATEIbHOCTh. KOBas€HTHBIE MOJIspHAs U
HETOJISIPHAS CBA3U.

Tema 1.2
IMepuoguyeckuii 3aK0H
u Tadauna /. U.
MenaeneeBa

IHepuoauyeckas cucrema xummueckux diaemMenTos JI.U.
MenpaeneeBa. @usnueckuit cMbica [lepuoguueckoro 3akona [1.1.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBHUH C IOJI0KEHHEM XUMHUUYECKOI0 2JICMEHTA B
[Tepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE
3HaueHue [lepuonnueckoro 3akona /.M. Menaeneesa. [Iporao3sst
J.W. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKHUX AJIEMEHTOB.

IIpakTnueckoe 3ansiTue Nel. XapakTepucTHKa 3JIEMEHTOB,
OTIpeNieNIeHre JIEMEHTA IO €T0 dJIEKTPOHHOH (Gopmyie,
ornpeneneHue GopMyJl BBICHIMX OKCHJOB, MX XapaKTePHCTHUKA.

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

Paznea 2. Xumuueckue pe

AKIUHU

Tema 2.1
Tunsl XUMHYECKHX
peakuuii

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUi C ydacTueM
HEOPraHMUYECKUX BelecTB. OKHUCIUTENBHO — BOCCTAHOBUTEIIBHBIE
peaknuu. OnpeneneHne CTENeHN OKUCIECHHUS DJIEMEHTOB
KonunuecTBeHHbIE OTHOIIEHNS B XUMHH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUYETHI [0 YPABHEHUSIM
XUMUYECKUX peakuui. Mok Kak eJuHUIa KOJIMYECTBA BEILIECTBA.

Mousipaast Macca. 3aKOHBI COXpaHEHUsI MACChl M DHEPTUHU. 3aKOH




ABoraapo. MoJtsapHblit 00beM ra3oB. OTHOCUTENbHAS TNIOTHOCTh
ra3os.

IIpakTnyeckoe 3ansaTue Ne 3. CocraBieHUe ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLMi METOAOM
AJIGKTPOHHOTO OaJlaHca.

IpakTnyeckoe 3ansitue Ne4. Pernienue 3aiayd no KOJIM4ECTBY
BELIECTBA.

Tema 2.2
DJIeKTPOJIUTHYECKAS
AUCCOMALMS U UOHHBIH
o0MeH

Teopus snekTponuTHdecKoil qucconuannu. Peakinm HOHHOTO
oOMeHa. CocTaBiieHuE ypaBHEHUI peakliii HOHHOTO OOMEHa IyTeEM
COCTaBJIEHUS MX MOJHBIX U COKPALLIEHHBIX HOHHBIX YPaBHEHUH.
I'uaponus comneit. CocTaBieHne peakuuii TUAPOIN3a COJICH.
3HayeHue Tuapoan3a B OMOJIOrMUeCKUX OOMEHHBIX MTpoLeccax.
IIpuMeHeHne ruapoIn3a B IPOMBIIUICHHOCTH.

IIpakTuyeckoe 3ansaTue Ne5. ['maponus coneil.

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

Kountpoabnas padora Ne 2. CTpoeHue BeliecTBa 1 XUuMHUYeCKHe
peakumnu

Paznen 3. CtpoeHue u cBO

HcTBA HEOPraHMIE€CKMUX BCUICCTB

Tema 3.1
Knaccupurkanus,
HOMEHKJIATYpa U
cTpoeHune
HEOPraHUYeCcKHuX
BellecTB

Kuacenpukanuss Heopranmdeckux Beiects. [Ipocteie n
CJIO’KHBIE BelecTBa. MeTauibl 1 HemeTaisl. Oco0eHHOCTH
ctpoeHusi. OCHOBHBIE KJIACCHI CIIOMKHBIX BEIIECTB (OKCHIBI,
THJPOKCUBI, KUCIOTHI, conn). HomeHknaTypa u Ha3BaHUe
HEOPTraHMYECKUX BEIIECTB UCXOJIS U3 MX XUMHUUECKOH (HhOPMYJIBI HITH
COCTaBJIEHUE XUMHUECKON (POpMYJIbI HCXO/IS U3 Ha3BaHUs BEILIECTBA
10 MEXKYHAPOIHON WIM TPUBUAIIBHON HOMEHKJIATYpeE.
MexmoutekyisipHble B3aumoaencTsus. Kpucramornaparst.
ArperaTHble coCTOsiHUA BenecTBa. Kpucramueckue u amopdHsle
BellecTBa. TUIBI KPUCTAINIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJIsIpHasi, HIOHHAs, METAJJINYecKas). 3aBUCUMOCTh
(¢u3HYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUITMUECKOMN
pewetku. [Tpuunasl MHOrooOpasus BemecTB. COBpeMeHHbIE
IIPEJICTaBJICHUS O CTPOCHUU TBEP/BIX, KHUJIKHX U Ta3000pa3HbIX
BenlecTs. JKuaknue KpucTauibl.

Tema 3.2
Pu3uKo-XuMHUYECKHEe
CBOMCTBA
HEOPraHM4YeCKMX
BelIEeCTB

Metanabl. O6mue pu3nueckue 1 XMMUYECKHEe CBOMCTBA METAJLIOB.
Krnaccudukanmst METaIIOB IO Pa3IMYHBIM MpPU3HAKAM.
DNEeKTPOXUMHUYECKUH Psi/l HAPSYKEHU METaJIOB. 3HaUEHUE
METaJUIOB U HEMETAJIIIOB B IPUPOJIC U KU3HEACITEIIbHOCTH YEJIOBEKa
1 opranu3mMoB. Koppo3usi MeTalIoB: BUIBI KOPPO3HH, CIIOCOOBI
3aIATHl METAJUIOB OT KOPPO3UH.

Hemeramupl. O0mue ¢pusznyeckue 1 XUMHUIECKHE CBONCTBA
HeMeTa/ioB. Tunnynele cBoricTBa Metamios Y- YII

rpyni. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAIIIOB.
KpyroBopoTbl OMOT€HHBIX AJIEMEHTOB B IPUPO/IE.

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
BEILECTB (OKCUIOB, TUJIPOKCUIOB, KUCIIOT, COJIEH U Ip.).
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COEIMHEHUM, BHICIINX OKCHJIOB U THAPOKCHJIOB.

Tema 3.3
IIpousBoacreo
HEOpraHu4ecKHuX

OO01mme npeacTaBjaeHHus1 0 NPOMBILLICHHBIX CIIOC00aX
NoJIy4eHHs] XUMUYEeCKHUX BellecTB (Ha MpuMepe Mpor3BoOJICTBA
aMMuaka, cepHoil kuciotsl). [TonsTue o Metasmypruu. YepHas u
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BellecTB. 3HAYCHHE U
NpUMeHeHHe B ObITY U
HA NPOU3BOACTBE

LOBCTHASA MCTAJUTYpPTHs. O6H_[I/Ie CHOCOGBI MOJIY4YCHUA MCTAJIJIOB.
[TonsiTue o crtaBax. CrutaBel JKelie3a U UX POJIb B COBPEMEHHOM
TEXHHKE ¥ Bared mpogecCcrm.

[IpakTHueckoe NpUMEHEHHE IIEKTPOIU3a IS MOTyUeHUs
MICJIOYHBIX, IICIIOYHO3CEMCIIBbHBIX MECTAJIJIOB U aJIIOMHUHUA.

Poub ra3oB B coBpeMeHHON TEXHUKE U Ballei npodeccuu.
3Ha4yeHue U IPUMEHEHHE B OBITY M HA TIPOU3BO/ICTBE
Heopranuyeckux BeecT.[Ipo6iemMa 0TX010B U MOOOYHBIX
MIPOJIYKTOB.

Kontposbnas padora Ne 3. Cpe3opas pabota 3a 1 cemecTp

Pasnen 4. CtpoeHue u cBO

HCcTBA OpPraHnveCKux BEIIECTB

Tema 4.1
Knaccupuxauus,
CTPOEHUE U
HOMEHKJIATypa
OpPraHuYecKuX BellecTB

Ipeamer oprannyeckoii xumuu. [IpupoiHbie, HCKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHuuecKue BemecTBa. CpaBHEHUE OPraHUYECKUX
BEILECTB C HEOPraHNYECKUMU. BaneHTHOCTh. XMMHUECKOE CTPOCHUE
KaK MOPSI0K COEIMHEHUSI aTOMOB B MOJIEKYJIbI 110 BaJIECHTHOCTH.
Teopusi cTpoeHusi oOprannyeckux coeqnnennii A. M. byrieposa.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHust. M3omepust
U U30Mepbl. XUMUYeCcKue GOpPMYIIbl U MOJIETH MOJIEKYT B
OPraHUYEeCKON XUMHH.

Kaaccudukanus oprannyeckux BemectB. Kiaccudukamus
BELIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJleTa U HaJIUUHIO
GbyHKIIMOHAIBHBIX Tpymi. ['omosnoru u romonorus. Hayana
Homenkiarypsl IUPAC.

IIpakTyeckoe 3anaTue Ne7. CocraBiieHUE pa3BEPHYTHIX U
COKPAILEHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BEILLECTB.

KonTpoabsnasi padora Ne4. Teopusi CTpoeHUS OPraHUYECKUX
coenquHeHuil A.M.bytieposa

Tema 4.2.
CaoiicTBa,
NMPOU3BO/JICTBO U
NpuMeHeHue
OpraHnvyecKux
coeTUHEHUH

IIpenesbHbIC YyI1eBOAOPOABbI. AJIKaHbBI: TOMOJOTUYECKU s,
MU30MEpUs U HOMEHKJIATypa aJKaHOB. XMMHYECKUE CBOMCTBA
ankaHoB. ['opeHMe MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB
TeIUla B MPOMBIIIJIEHHOCTH U ObITY. HaxoxxaeHue B nmpupoje u
IIPUMEHEHNE AJIKAHOB .

HenpenenbHbie yriieBoaopoabl. AJKeHbl. DTUJIEH, €ro MOoJyYeHHe
(leruapupoBaHUEM ATaHa, JEMOIUMEpU3aLiel TOJIMATUIICHA).
I'omonornyeckuii psizi, 30MepHs, HOMEHKJIATypa aJIKEHOB.
XHUMHUYECKUE CBOMCTBA HTUJICHA: TOPEHUE, KAYECTBEHHBIE PEaKIUU
(obecuBeunBaHre OPOMHOMN BO/BI M pacCTBOpA MEpMaHIraHaTa Kajus).
[Tonumepusanus STUICHA KAK OCHOBHOE HAIPABIICHUE €TI0
HCIIOJIb30BaHUS.

AJKuHBI. AueTniieH. ['openue anernneHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHH I CBAPKHU U PE3KU METAJLIOB
TexHuka 0e30MacHOCTH MPHU paboTe € alleTUIECHOM.

Apenbl. beH3or, ero ctpoeHue u (pusnveckre CBONCTBA.
XuMHYecKue CBoiicTBa OeH30I1a U ero noixydenue. [Ipumenenue
O€eH30J1a HA OCHOBE CBOMCTB.

IIpupoaHbIe HCTOYHHUKH YIJIeBOAOPOAOB. [IpupoaHbIil ras:
cocTaB, IpUMeHeHue B kayecTse TorumBa. Hedts. Coctas u
nepepabortka HedTu. [leperonka neptu. HedrenpoayKkThl.
Cnuptsl. ['uapokcunbHas rpynna kak ¢yHKIuoHanbHas. [lonstue
0 MPEAEIbHBIX OJJHOATOMHBIX CIIUPTaX. XMMUYECKHE CBONCTBA
JTaHOJA: B3aUMOJIEHCTBUE C HaTpHeM, 00pa3oBaHUE NMPOCTHIX U
CJIO’KHBIX 2(pUpoB, OKHCIIeHHE B anbaerul. [lonydenue staHona
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OpoXXKeHHMEM TIIOKO3bI U ruApaTanueil stumieHa. [Ipumenenue
ATaHOJa Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €r0 MOCIEACTBHS IS
OopraHu3Ma 4ejoBeKa U npeaynpexacHue. [ munepun kak
IIPEICTaBUTENIb MHOTOATOMHBIX cCIUPTOB. KauecTBeHHas peakius Ha
MHOroaToMHble cnupThl. [IpuMeHeHue riuuepuHa.

®enos. Puznyueckre 1 XUMUYECKHE CBOMCTBA (heHOIa.
[Tpumenenue ¢peHoIa Ha OCHOBE CBOMCTB.

Aabaerugbl. [Tonarue 06 anpaerngax. AnbaeruHas rpymnma Kak
¢bynkunonanbHas. @opManbIeru/] U ero CBOMHCTBA: OKUCIICHHE B
COOTBETCTBYIOIYIO KHCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOILUI
cnupt. [lomyuenue anpaernjoB OKUCIEHUEM COOTBETCTBYIOIINX
cnuptoB. [Ipumenenne gpopmanbaerua Ha OCHOBE €ro CBOMCTB.
Kap0oHoBble kucaoThl. [ToHsTHE 0 KAPOOHOBBIX KUCIOTAX.
KapOoxkcunpHas rpynmna kak (yHKIMOHaIbHas. ['oMonoruyeckuii
PsiI IpeJeNbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KUCIOT. [Tonydyenue
KapOOHOBBIX KUCIIOT OKMCIEHUEM allbJAETHI0B. XUMUUECKUE
CBOMCTBA YKCYCHOM KHUCIIOTBI: OOIIIME CBOMCTBA C MUHEPATIbHBIMU
KHUCJIOTaMU U peakuus drepuduxanuu. [Ipumenenne ykcycHoi
KHCJIOTHI HA OCHOBE CBOMCTB.

Cao:xnble 3pupbl U skupbl. [lomydenne ci10KHBIX d3PHPOB
peakuueit arepudukanuu. CrnoxxHsie 3pupsl B IpUpoe, UX
3HavyeHue. [IpuMeneHue CioXHbIX 23UPOB HA OCHOBE CBOWCTB.
Amunbl. [Tonarue 06 aMuHax. AHWIMH KaK OpraHU4ecKoe
ocHoBaHue. [I[puMeHeHne aHnanHa Ha OCHOBE CBOMCTB.
ITosmmepsl. [lonumeps! - BaxkHEWIIEE CHIPBE IS TOTYYCHUS
CTPOUTENIbHBIX MaTepraaoB. OCHOBHbIE IOHATHUS.

ITnacrtmaccenl. TepMoOIUIacCTUYHBIE M TEPMOPEAKTUBHBIC
riactMacchl. [1onuaTHiIeH M ero NpuMeHEHHE B CTPOUTENILCTBE.
Crioco6b! pacro3HaHusl I1acTMace.

BoJjiokHa, nx kiaaccupukanmusa. Cnocodbl pacro3HaHUs! BOJOKOH.
CunTeTnyecKkne Kay4yyKH 1 UX HCIOJIb30BaHUE B CTPOUTENIBCTBE.

IIpakTuyeckoe 3ansaTue Ne§. Hazpanue npenenbHbIX
YTIIEBOJIOPOIOB 0 MexayHapoaHoi Homerkmarype IUPAC.

IIpakTuyeckoe 3ansaTue Ne 9. HazBanue HenpeaenbHbIX
YTIIEBOJIOPOIOB 0 MexayHapoaHoi Homerknarype IUPAC.

IIpakTnyeckoe 3anaTue Nel0. Ha3ssanue ciuptos no
MexxayHapoaHoi Homenkiarype [UPAC.

IIpakTnueckoe 3ansaTue Ne 11. CoctaBneHue ypaBHeHUN peakuuit
sTepudUKau

Kontpoabnas padora Ne 5. YrieBonopo/sl

Tema 4.3.
Opranunueckue
BeIEeCTBA B
KM3HEIeATEeJIbHOCTH
YeJ10BeKa

Kupbl kak cja0xHbIe 3¢upsbl. Kiaccuduxanus xKupos.
XHUMHYEeCKHE CBOMCTBA JKUPOB: TUAPOIIN3 U TUAPUPOBAHUEC KUJIKUX
*upoB. [[puMeHenne )xkupoB Ha OCHOBE CBOMCTB.

YraeBoasbl. ['10K03a — BEIECTBO € ABOMCTBEHHON (yHKIIMEH —
anbAeru1ocnupT. XMMUYECKHUE CBOMCTBA IIOKO3bI. [IpumeHenue
TJIFOKO3bI HA OCHOBE CBOMCTB.

Caxapo3a, KpaxMaJ U LEJUII0J103a, CTPOEHUE, CBONCTBA,
IMPUMCHCHUEC 3Haduenne Yriji€BOaOB B JKUBOH Iprupoac 1 KU3HU
4eJI0BEKA.

Hyxneunosbie kucjioTbl. CocTaB, cTpoeHHE U OMOJIOTHYecKas
pOJIb.
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AMMHOKHUCJI0TbI. AMHHOKHUCIIOTHI KaK aM(oTepHbIe
JU(QYHKIMOHATIbHBIE OPrAaHUYECKHE COETUHEHUS. XUMUYECKHE
CBOICTBa aMMHOKHUCJIOT: B3aUMOJEHCTBHE C I1€TI0UYaMH, KUCIOTaMH
U JIpYT € IpYroM (peakiust moJukoHaeHcauun). Ilentuanas cBsa3p u
nosunenTuabl. [[pumeHeHre aMrUHOKUCIIOT Ha OCHOBE CBOMCTB.
Besaxn. [lepBuunasi, BropuuHasi, TpeTU4Hasl CTPYKTYphI OEJIKOB.
XHMHYECKUE CBOWCTBA OEIIKOB: TOPEHUE, IEHATYpaLMsl, TUAPOIIU3,
L[BETHbIE peakuy. buonornueckue GpyHKIuM GEIKOB.
CrpoutenbHble OTAEIOUYHbIE MATEPUAJIbI U UX BIHUSIHUE HA 370POBbE.
[TpodzaboneBanus 1 UX MpeaynpexacHue.

KonTpouabnas padora Ne 6. CtpoeHue 1 cBOHCTBAa OPraHUYECKUX
BEIIIECTB

Paznen 5. Kunetnyeckne u TEPMOANHAMHUYECCKHUEC 3AKOHOMEPHOCTH NMPOTEKAHUA

XHUMHYECKUX PeaKkumid

Temab.l1.
Kunernueckue
3aKOHOMEPHOCTH
NMPOTeKAHUS
XHUMHYECKHX pPeaKkuuii

Knaccugukarus XuMHUECKUX peakluii: o (pa3oBOMY COCTaBy
(roMOreHHbI€ U FeTEPOreHHBIE), 10 NCIOIb30BAHUIO KaTalln3aTopa
(KaTaJIMTUYECKUE U HEKATATUTUUECKHUE).

CKOpOCTh XMMMUYECKUX peakinid. PakTOpsl, BAUSAIOLINE HA CKOPOCTb
XUMHYECKON PEaKun

IIpakTuueckoe 3anaTueNe 12. OnpeneneHue 3aBUCUMOCTU
CKOPOCTH PEaKIH OT Pa3InYHbBIX (PaKTOPOB

Tema 5.2.
TepMmoaunamuyeckue
3aKOHOMEPHOCTH
NPOTeKAHUS
XHUMHYECKHX peaKkuui.
PaBHOBecue
XHUMHYECKHX peaKkuuid

Knaccudukanusa XuMHUECKUX peakluii: 1o TeroBoMy 3hdexTy
(9K30TEpMUYECKUE, FHAOTEPMUUYECKUE), IO OOPATUMOCTH
(oOpatuMbIe U HEOOpATUMBIE).

XUMHYECKOE PABHOBECHUE U €r0 CMEIIEHUE O] JEHCTBUEM
pa3InyYHbIX (HaKTOPOB

IMpakTuuyeckoe 3ansitue Ne 13. Pemienue 3a1a4 1o TerioBoMy
s (deKTy peakium.

IIpakTuyeckoe 3ansaTue Ne 14. Penienue ynpaxHeHuil Ha
CMEILICHUE XUMHUUYECKOTO PABHOBECHS.

KonTposbnas padora Ne 7. CkopocTh XUMHUYECKOM peakiuu U
XMMHUYECKOE PABHOBECUE

Paznen 6. lucnepcHble cucTeMbl

Tema 6.1

JlucnepcHbie CHCTEMBI U
(axTopsl HX
YCTONYUBOCTH

ITonsiTue o nucnepcHoii cucreme. JlucnepcHas dasa u
JqucrepcuoHHas cpena. Knaccupukanus TucnepcHbIX CUCTEM.
CBolicTBa AUCTIEPCHBIX CUCTEM.

PacrBopsl. PacTtBopenne. Boga kak pactBopurens. PactBopuMocTs
BenlecTB. HachlleHHbIe, HEHACHIICHHBIE, IEPECHIIIICHHbBIE
PacTBOPHI. 3aBUCUMOCTH PACTBOPUMOCTH Ta30B, JKUJIKOCTEH U
TBEPJIBIX BELECTB OT Pa3InYHbIX (pakTopoB. MaccoBast 101
PacTBOPEHHOI'O BEHIECTBA.

IIpakTnyeckoe 3ansiTue Ne 15. 3aaun Ha IPUTOTOBJIEHUE
pacTBOPOB.

Tema 6.2.
HccaenoBanue cBOMCTB
AUCHEPCHBIX CHCTEM

IIpakTuueckoe 3ansaTue Ne 16. VccrnenoBanue qucnepcHbIX
CUCTEM

Paspnen 7. KayecTBeHHbIEe peakuMu 00HAPYKEeHHUs OPraHUYeCKUX M HEOPraHMYeCKUX

BelIeCTB

Tema 7.1.

IIpakTuyeckoe 3anaTue Ne 17.KauecTBeHHbIE peakiuu Ha
HEOpPraHMYECKUE BEIIECTBA
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OOHnapyxeHue

HEOpPraHu4ecKux
KATHOHOB H AHMOHOB

Tema 7.2. IIpakTuyeckoe 3ansaTue Ne 18. KauecTBeHHbIE peakiuy Ha
OOHapy:xeHue OpraHUYEeCKHUE BEIIECTBA

OpPraHn4eCKHux BEIIECCTB
OTACJIBHBIX KJIACCOB €
HCIOJIb30BAaHUEM
Ka4€CTBCHHbBIX pealcum‘i

JTN®PEPEHIIMPOBAHHBIN 3AYET

6. TEMATUYECKOE IINTIAHUPOBAHMUME 110 YYEBHOMY

IMPEAMETY

No HaunmeHnoBaHue pa3ienoB u TeM Bcero | Jlekuusa 3anaTua

n/n NpaKTHYeCKHe | JadopaTopHbIe
BBenenue 2 2 - -

1. OCHOBBI CTPOEHHSI BelleCTBA 9 5 4 -

1.1. | Ctpoenue aTOMOB XUMHUYECKHUX 4 4 - -
9JIEMEHTOB MW TIPUPOJA XHUMHYECKOM
CBSI3H

1.2. | [lepnoanueckuit 3akoH u Tadnuma J1.1. 5 1 4 -
Menpaeneena

2. | XHMHYeCKHe peaKknnu 16 8 8 -

2.1. | Tunpl XUMHYECKUX pEaKIIUN 8 4 4 -

2.2. | DAEKTpONUTUYECKAs JUCCOLMAIUS U 8 4 4 -
WOHHEII 00MeH

3. | Ctpoenne U cpoiictBa | 20 20 - -
HEOPraHW4YeCKUX BelleCTB

3.1 | Kmaccudukanms, HOMEHKJIATypa H 7 7 - -
CTpOEHHE HEOPTraHNYECKHUX BEIIECTB

3.2. | ®U3UKO-XUMHYECKHE CBOICTBA 6 6 - -
HEOPraHMYECKUX BEIIECTB

3.3 | [IpousBoacTBO HEOPraHWYEeCKuX | [ 7 - -
BEIIECTB. 3HAYEHUE W TMPUMEHEHHE B
OBITY U Ha POU3BOJICTBE

4 CrpoeHne u CBOMCTBA OPraHUYeCKUX 42 32 10 -
BEIIECTB

4.1 | Knaccuduxanus, CTpoOeHUE U 6 4 2 -
HOMEHKJIATYpa OPTraHHYECKHUX BEIICCTB

4.2 | CpoiicTBa, MIPOU3BOACTBO U IPpUMEHEHHE | 28 20 8 -
OPraHNYEeCKUX COCTMHEHUN

4.3 | OpranndecKkue BeIIeCTBa B 8 8 - -
JKA3HEIEITENHLHOCTH YeIOBEKA

5 Kunernueckue u 11 6 5 -
TePMOAMHAMHYECKH

14




3aKOHOMEPHOCTH NMPOTEKAHUS
XHUMHYECKHX peaKkuuid

5.1 | Kunernueckue 3akOHOMEPHOCTHU 4 3 1
IPOTEKaHUs XUMUYECKUX peaKIi
5.2 | TepmonuHAMHYECKHE 3aKOHOMEPHOCTH 7 3 4 -

MPOTEKAHUS XUMHUECKUX PEAKIIUH.
PaBHOBECHE XMMHUECKUX pEAKIUI

6 JlucnepcHbIe CHCTEMBI 5 2 3

6.1 | ucnepcHble cUCTEMBI U (haKTOPBI UX 4 2 2 -
YCTONYUBOCTH

6.2 | UccnenoBanue CBOWMCTB JucmepcHbIX | 1 - 1 -
CUCTEM

7 KauecTBeHHbIE peaxkiun 3 1 2

06Hapymeﬂnﬂ OpPraHn4eCcKux u
HCOPIraHNICCKUX BCIIECCTB

7.1 | ObHapykeHHEe HEOPTaHUYECKUX 1 - 1 -
KaTHOHOB U aHHOHOB
7.2 | OGHapy»XeHHE OPTaHUIECKUX BEIIECTB 2 1 1 -

OTAEIBHBIX KJIACCOB C UCIIOJIHL30BAHUEM
Ka4ueCTBEHHBIX PEaKIUi

Hroro 108 76 32 -

[Ipu peanuzauuu conepkanus 0011e00pa30BaTENLHOTO Y4eOHOTO MpeAMeTa
«Xumusi» B mnpenenax ocBoeHuss OIIOII CIIO Ha 6a3e OCHOBHOro oOWIEro

00pa3oBaHus ¢ OJAydYeHHUEM cpenero ooiero oopazosanus (ITITKPC):

Buj yueOHoit padoThI O0bem yacoB
O0bem 00pa3oBaTeIbHOI MPOrPaMMBbl 108
O0s3aTesibHasi ayIMTOPHAs yueOHAasi HATPYy3Ka (Bcero) 108
B TOM YHCIIE:
JIEKIIUHI 76
MIPAKTUYECKHE 3aHITHS 32
nabopaTOpHbIE 3aHATUS VY4eOHbIM MJIaHOM
HE MPETYCMOTPEHO
CamocrositenbHas paboTa oOyJaromierocs Y4eOHBIM TIJITAHOM
HE MPelyCMOTPEHO
Koncynbranuun Y4eOHBIM TIJITAHOM
HE MPelyCMOTPEHO
Ilpomesrcymounas ammecmavusn ¢ ghopme auddepeHHAIBHOIO 324eTa

7. YYHEBHO-METOJANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYHEHHME ITPOTPAMMBI YYEBHOI'O
HNPEIMETA « XUMMUSA»
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7.1.0nucanue mamepuanvHo-mexHuueckou o6azuvl, Heo0xX00umon 0n

ocyuiecmaesieHun 06pa3oeam €J/IbHO20 npouecca

OcHameHHOCTh CHenraJIbHBIX
TOMelleH Uit " TMOMeleH Uit ISl
CaMOCTOSITEILHOI padoThI

Ne HauMeHoBaHHe cielMAJbHBIX MOMEIIeHUH 1
n/n MOMeIleHUH JJIs1 CaMOCTOSITEILHOI PadoThI

Kabuner ecTecTBO3HAHUS; ayIUTOPUS IS 1. Tocka yueOHas
rpynmnoBbIX W HWHAWBHUAYAJIbHBIX KOHCyanaHHﬁ, 2. Pabouee mecTo mpernoaaBaress
TEKYLICIro KOHTPOJIS 1 HpOMeH(YTOqHOﬁ aTTeCTalluU. 3. KoMIIexT yqe6H()171 MebOenu Ha 25 yeon.
4. Harnsgaele mocoOust

414000,ActpaxaHckast 00J1aCTh, T. ACTpaxaHb, 5. ITnakaThl TEMAaTHYECKHE
Ha6epe>x<Haﬂ 1 Maﬂ,l 17, KOpIIyC No 1; nsrax 3, 6. MOOUIILHBIN 9KpaH Ha IITaTHBE
nomemenne Ne35 Lumien Master View 203x203 cm
7.MoOHUNBbHBIH MYJIBTUMETUHHBIH
1 npoekrtop Panasonic PT-LC56E-000145

8.1lIxad BBHITSHKHON XUMHUIECKHAN
JIEMOHCTPALIMOHHBIH

9. Crenanl

10.ITpubopsl, HAOOPHI IOCY B,
1ab0PaTOPHBIX MPUHAIIICKHOCTEH AIIS
XMMHYECKOTO SKCIICPUMEHTa, HA0OPhI
PCaKTUBOB.

7.2. Pekomenoyemasn numepamypa (u3 gpedepainbHozo nepeyuts)

@) OCHOGHAA yUeOHaA Tumepamypa:

bnunos, JI. H. Xumus: yueonuk qis CITIO / JI. H. baunos, W. JI. Ilepdunosa,
T. B. CokonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. ISBN
978-5-8114-7904-7. — TexcT: snekTpoHHBIA // JlaHb: 3EKTPOHHO-OMOIMOTEUYHAS
cuctrema. — URL: https://e.lanbook.com/book/167183 (mara oOpaieHus:
14.10.2022). — Pexxum mocTymna: i aBTOPH3. MOJb30BATEIICH.

0) OoononnumenvHan yueoOHan 1umepamypa:

I'ycera, E. B. Xumus ns CIIO: yue6HO-MeToaumueckoe nocodue / E. B. I'ycena,
M. P. Buranmmna, J[. . Kynukopa. — Kazans: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — Texkct: 3neKTpoHHbIN // JlaHb : 3IEKTpOHHO-OMOIMOTEUHAs
cuctrema. — URL: https://e.lanbook.com/book/196096 (mara oOpareHus:
14.10.2022). — Pexxum octymna: ajisi aBTOPH3. MOJIB30BATEIICH.

Yepuukona, H. }O. XumMust B 10CTyITHOM U3JI0KEHUU: yueOHOE TOCOOuUE [Tl CIIO0

/ H. 1O. YepHukoBa. — 2-¢ u3sf., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 ¢c. —
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ISBN 978-5-8114-9500-9. — Tekct: onekrpoHHbld // JlaHb: 3JIEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/195532  (nara
obpamenus: 14.10.2022). — PesxxuM qocTyma: i aBTOpU3. T0JIH30BATEIICH.

eBuunpina, JI. B. Xumus: yue6noe mocodue / JI. B. llleBHunpina, A. W.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
TekcT: smexkTpoHHbld // JlaHb: 35eKTpoHHO-OMOMMOTEeYHass cucrema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

8) nepeuens yueOHO-MemoOUuUUecKo20 odecneuenHus:

1. O6 obpazoBanuu B Poccuiickoit deneparuu: geaep. 3akon ot 29.12. 2012 Ne
273-D3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 No 99-D3, ot 07.06.2013 No
120-@3, ot 02.07.2013 Ne 170-®3, 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 No 15-®3, ot 05.05.2014 No 84-D3, ot
27.05.2014 Ne 135-@3, o1 04.06.2014 Ne 148-®3, ¢ u3M., BHECEHHbIMU DeiepaIbHbIM
3akoHOM OT 04.06.2014 Ne 145-®@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

2. ®enepalbHbI TOCYIApCTBEHHBIH 00pa30BaTEIbHBIN CTaHIAPT CPETHETO
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHKa30M MuHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunncrepctBoM  toctuiuun  Poccuiickoit  ®epepanun 7 wutons 2012 r,
peructpaunoHHbiid Ne 24480).

3. Ilpuxa3 MunucrepctBa mnpocBemnieHusi Poccuiickoii ®enepanuu 0T
23.11.2022 Ne 1014 «O6 yTtBepxkaenuu (eaepaibHON 00pa30BaTENbHON MPOrPAMMBI
cpeanero oomiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

2) unmepHem-pecypcol:

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

http://www.iprbookshop.ru/66393.html(O0r1ast u HeopraHuyeckas XuMusi)

http://www.iprbookshop.ru/71462.html(JIabopatopHbiii mpakTHKyM 1O 0OIIei
Y HEOPraHUYECKON XUMHUH)
http://www.iprbookshop.ru/64399.html(Anroput™m pemieHus 3aaa4 M0 XUMHH.

[IpakTukym.)
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0) 271eKMPOHHO-0UOIUOMEUHbIE CUCEMDL:

1. http://www.iprbookshop.ru (31ekTpoHHO-OHOIMOTEYHBIE CHCTEMBI )

2. DNEeKTPOHHO-OMOIMOTEYHAs cucrema «IPRbooks»
(http://www.iprbookshop.ru/)

3. OO6pazoBaTeIbHO-U3/1aTEIbCKUI HEHTP «AxanemMus»

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

8. OCOBEHHOCTHU OPI'AHU3AIIMU OBYYEHUSA 11O YYEBHOMY
HPEIMETY JJ1d UHBAJIMIOB U JIML] C OTPAHUYEHHBIMU
BO3MOXHOCTAMMU 3/10POBbs

JUis  oOydarommxcsd M3 4YUCIA HMHBAIMAOB M JIMI C OrPAaHUYEHHBIMHU
BO3MO>KHOCTSIMU 3/I0pOBbsl HA OCHOBAaHUS IMCbMEHHOTO 3asBJICHUS yU€OHBIN NpeaMET
«XUMHSA» peaqu3yercs € Y4eTOM OCOOEHHOCTEH NCUXO(PU3NYECKOro pa3BUTHA,

HWHAUBUAYaJIbHBIX BO3MO>KHOCTEH U COCTOSTHUS 310POBbA.

9. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUMS YYEBHOI'O

HNPEAMETA
PesyibTaTsl Kon IIpoBepsiembie DopMbI U METOAbI KOHTPOJISA U
o0y4eHUs pe3yJib yYMeHHS U 3HAHUS OLIeHKH
(MM4YHOCTHBIE, TaTOB pe3yJIbTATOB 00y4YCHHS
npeAMeTHbIE, Texymmin [IpomexyToun
MeTanpeAMeTHbIe) KOHTPOJIb as arrecrauus
JAUYHOCHIHbLE
YyBCTBO F'OPJIOCTH JII | 3HaTb OCHOBHBIE Yemmuwviii onpoc
U YBAKEHUS K 3aKOHBI XUMHUU U IIpaxmuueckas
UCTOpUU U OTKPBITHS B XUMUH, paboma
JOCTUKEHUAM CeTIaHHbIE Tecmuposanue
OTEYECTBEHHOM POCCUICKUMH YUEHBIMH- | Peghepam
XUMHUYECKON XUMHKaMU;
HayKH; XUMUYECKU YBEPEHHOE MOJIb30BaHUE
IrpaMOTHOE XUMHUYECKON
MOBE/ICHHE B TEPMHUHOJIOTHEN 1
npo¢eccCHOHATBLHO CUMBOJINKOM;
i IeSITENTbHOCTU U B XUMHYECKH IPaMOTHOE
OBITY IpH IIOBE/ICHUE B
oOpallleHu! ¢ npodeccrnoHalIbHOM
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XUMUYCCKUMH
BEIICCTBAMH,
MarepuaiamMu u
MPOIIeCCaMH;

NEeSTENLHOCTH U B OBITY
pu 0OpaIeHUH C
XUMHUYCCKHUMH
BEIIECTBAMH,
MaTepuagamMu u
polieccamu;

YMeHue ucnosib30BaTh
MPUOOPETEHHBIC 3HAHUS
JUISL OOBSICHEHUS
XUMHYECKHX SIBJICHHM,
MIPOUCXOJISTINX B
npupoe, ObITY U Ha
MIPOU3BO/ICTBE;

YMETb HCIOJIb30BaTh
pUOOpETEHHBIC 3HAHUS
JUISL  DKOJIOTUYECKU
IPaMOTHOTO TTOBEICHHUS
B OKPY’KaroLIEH cpene,
JUISL OLICHKY BIIMSIHUS
XUMHYECKOTO
3arpsi3HeHus
OKpY>Kalollleu cpebl Ha
OpraHH3M 4YeJIoBeKa U
JPYTHE KUBBIC
OpTraHU3MBI;

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

TOTOBHOCTB K JI2 | [lonumate cymHOCTh U | Peghepam
IIPOJOJKEHHIO COLIMAJIbHYIO
o0pa3zoBaHus U 3HAYUMOCTb CBOEH
MOBBIIIEHUS Oyxayuieit npodeccuu,
KBaJIU(pUKAITIH B MPOSIBISATD K HEH
n30paHHOMN YCTOMYMBBIA HHTEPEC;
npo¢eccHOHATBLHO CamMocTosATENnBHO
i AeSITENbHOCTU U OTpeEeNsATh 3a7aun
00BEKTUBHOE po¢heCcCUOHATLHOTO U
OCO3HaHHUE POJIH JIMYHOCTHOTO Pa3BUTHS,
XUMHUYECKUX 3aHUMaTbCA
KOMITETEHIIUH B camo00pazoBaHuEM,
ITOM; OCO3HAHHO IJIAHUPOBATh
MOBBILICHHUE
KBaJIU(DUKAITHH.
yMEHUE JI3 | YMeTh ucnons30Bath Peghepam
HCII0JIb30BATh JOCTUKEHUS npezenmayusl
JOCTUKEHUS COBPEMEHHOMU
COBPEMEHHOMN XUMHUYECKON HAYKH CO

XUMHYECKON HAYKH

cBOeH
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U XUMHYECKUX
TEXHOJIOTUH JUISA

npodeccroHanbHOM
JeSATEILHOCTBIO ISt

MTOBBIIICHUS MTOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
HMHTEJUIEKTYaTbHOT HMHTEJUIEKTYaJIbHOTO
O Pa3BUTHS B pa3BuUTHS;
BBIOpaHHOM
npoheCCHOHATILHO
M eI TEeIbHOCTH;
MemanpeomMenHblx:
WCIOJIb30BaHUE M1 | paboraTh C Ipaxmuueckan | Juppepenyuposa
pa3IMYHBIX BUIOB TEOPETUICCKUM paboma HHbLU 3auem
IM03HABATEIbHON MAaTepHaJIOM, Peghepam
JeSITeTbHOCTH U aHAM3UPOBaTh, AeNaTh | Tecmuposanue
OCHOBHBIX BBIBOJIBI.
WHTEIUICKTYaJIbHBIX MIPUMEHSTh OCHOBHBIC
onepauuii METO/IbI TO3HAHUSA
(mocTaHOBKHU (HabnroeHusl, HAyYHOTO
3a/1a4y, 9KCIIEPUMEHTA) IS
bopmyHpoBaHuUs W3YUYCHUS Pa3IHYHBIX

TUIOTE3, aHAIN3a U
CHHTE3A,
CpaBHCHUS,
000011IeH S,
CHUCTEeMaTH3aIiu,
BBLISIBJICHUS
MIPUYUHHO-
CIEICTBEHHBIX
CBsI3€i1, IIONCKA
aHaJIOT OB,
(bopMynupoBaHus
BBIBOJIOB) JIJISI
pelreHus
MOCTaBJICHHOMN
3aJ1a4H,
MIpUMEHEHNE
OCHOBHBIX METO/I0B
MMO3HAHUS
(HabmroieHus,
HAy4YHOTO
SKCIIEPUMEHTA) ISt
W3YYCHUS
Pa3IUYHBIX CTOPOH
XUMHYECKUX
00BEKTOB U
MPOILIECCOB, C
KOTOPBIMH
BO3HUKAET
HEO0XO0IMMOCTh
CTaJKUBATHCS B
po¢eCCHOHAIBHO
i chepe;

CTOPOH XUMHUYECKUX
00BEKTOB M MPOIIECCOB,
C KOTOPBIMU BO3HHUKAET
HEOOXOAMMOCTh CTall-
KUBaTLCS B
npodecCuoHAIBHON
cdepe;

YMEHWUS JeN1aTh BbIBOJIbI,
YMEHUE BBISBIIATD
CYILIECTBEHHOE,
pa3BUTHE JTIOTUIECKOTO
MBIIIJICHHSI IPU paboTe
C TEKCTaMU, OyKIIETOM,
HaOIr01aTh 32
BEIIECTBAMH, POBOJAUTH
HCCIIEA0BATCILCKHE
MPOIIeAYpPHI, Pa3BUBATH
IMO3HABaTEIbHBIN
WHTEpEC K MPEeAMETY U
Mpo1ieccy MO3HAHMUS.
yMeHHUe
XapaKTepU30BaTh
9JIEMEHTHI 10 BX
MIOJIOXKCHHUIO B
[Tepuonnueckon
cucreme JI.H.
Menneneena.
OOBACHATH 3aBUCUMOCTD
CBOMCTB BEIIECTB OT UX
COCTaBa M CTPOECHUS,
MIPUPOTY XUMHUECKOU
CBSI3U 3aBUCHMOCTE
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CKOPOCTH XUMHUYECKOU
peaKkuuu 1 MojIoKeHHe
XUMHYECKOIO
paBHOBECHS OT
pa3nuyHbIX (PaKTOPOB;
YMETb ONPEeIIATh
BO3MOXXHOCTH
MIPOTEKAHUS
XUMHYECKHX
MPEBPAILICHUH B
Pa3IUYHbIX YCIOBUSX U
OLIEHKH UX MOCJEeICTBUN
HCII0JIb30BaHUE
aOCTPaKTHOTO
MBIILICHHUSI,
MIPOJOJIKUTH Pa3BUTHE
XUMHUYECKOH PeUH,
oOorauiars ee
CJIOBapHBIH 3amac npu
YCTHBIX OTBETAaX U
IPaMOTHOE BBINIOJIHEHUE
IIPU CaMOCTOSTEIbHBIX
3a/laHuUsX.

CBSI3BIBATh U3YYCHHBII
MaTepuai co CBOeH

npodeccnoHaTbHOM

JeSTEIbHOCTBIO
HCIIOJIB30BAHUE M2 | IIpoBoauTH Ipaxkmuueckas
Pa3IUYHBIX CaMOCTOATEIbHBIN paboma
HMCTOYHHUKOB ISt MOMCK XUMUYECKON Peghepam
MOJTy4YECHUS nHpOpManuu ¢
XUMHUYECKON HCIIOb30BAaHUEM
nH(popManuu, Pa3IUYHBIX UCTOYHUKOB

YMEHHUE OLICHUTH €€
JTOCTOBEPHOCTD JJIs
JOCTHIXXCHUA
XOPOILUX
pe3yIbTaToOB B
npo¢eccHOHATBLHO

i chepe;

(Hay4HO-TIOMYJISIPHBIX
U3IaHUM,
KOMITBIOTEPHBIX 0a3
JIAaHHBIX, PECYpPCOB
WNurepuera);
UCIOJIb30BATh
KOMIIBIOTEPHBIE
TEXHOJIOTUH IS
00palboTKu U nepeaayn
XUMUYECKON
nH(popmMaluy u ee
MIPEJCTABICHUS B
pa3IuYHbIX (hopMax.
Ocy1iecTBISTh TOUCK
nHpopmanumu,
HEOO0XO0AUMOM 15

3¢ heKTUBHOTO
BBITOJIHEHUS
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npodeccnoHaTbHBIX
3a71a4

npeomemmuvix:
c(hOpMHUPOBAHHOCT 111 | Ilorumats posib XuMuu | Yemmusiii onpoc | Jugpgpepernyuposa
b MIPEACTABJICHUH O B €CTECTBO3HAHMH, €€ Tecmuposanue | HHblIL 3a4em
MECTe XUMUU B CBSI3b C JPYTUMU Ilpaxmuueckas
COBPEMEHHOM €CTECTBEHHBIMU paboma
Hay4YHOU KapTUHE HayKamH, 3HaUe€HUe B
MHUpa; TOHUMaHUE YKU3HU COBPEMEHHOTO
pOJIU XUMHUU B oOmiecTBa
(dhopMupoBaHUH 3HaTh BayKHEUIINE
Kpyrosopa u BELIECTBA U MaTEPUAJIbL.
(GyHKIMOHATIBLHON
IrPaMOTHOCTHU
4esioBeKa s
pelieHus
MPAKTUYECKUX
3azay;
BJIAJICHUE 112 | 3HaTh OCHOBHBIE 3aKOHBI | Ycmusiii onpoc Jughghepenyup
OCHOBOTOJIararo1u XUMHH: cTeXuoMeTpusi, | Tecmuposanue | 08aHmblll 3a4em
MU XUMHAYECKUMHU 3aKOH COXPaHEHUs Ipakxmuueckas
MOHATHSIMH, MAaccChl BEUIECTB, paboma
TEOPUSIMH, BJIA/IETh
3aKOHAMHU U OCHOBOMOJIArarouMu
3aKOHOMEPHOCTSIMU XUMHUYCCKHUMH
; YBEPEHHOE MOHATHSIMH, TEOPHUSIMH,
10JIb30BAHUE 3aKOHAMHU U
XUMHYECKON 3aKOHOMEPHOCTSIMU;
TEPMUHOJIOTUEN U YMETh Ha3bIBATh:
CUMBOJIMKOM; U3Y4YEHHBIE BEILIECTBA I10
TPUBHAJILHON WIH
MEXKTYHAPOIHOM
HOMEHKJIATYPE;
BIIaJICHUE II3 | ymeTb  BBINIOJIHATH IIpakmuyeckasa | Juppepenyuposa
OCHOBHBIMHU XAMHYECKUMN paboma HHbLU 3a4em
METOJlaMHU SKCHEPUMEHT MO Tecmuposanue
Hay4HOTO pacrno3HaBaHUIO
MO3HAHMS, BaKHEHIIINX
HCIOJIb3YEMBIMHU B HEOPraHUYECKHUX U
XUMUH: OpraHUYECKUX
HaOJIIOICHUEM, COCIMHCHMI;
ONMCaHUEM,
U3MEpEHHUEM,
JKCIIEPUMEHTOM;
yMEHHE
o0OpabaTkiBaTh,
OOBSACHSITH
pe3yabTaThl
MIPOBEACHHBIX
OTBITOB U J€NIaTh
BBIBO/JIBI;

TOTOBHOCTH U
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CIIOCOOHOCTD
MIPUMEHSTh METOIBI
[IO3HAHUS [IPU

peeHnn
MPAKTUYECKUX
3a/1a4;
c(hOpMHUPOBAHHOCT 114 | YMmerb pemarb Ipaxmuueckan | Juppepenyuposa
b YMEHUS JaBaTh pacyeTHbIE 3a/1a4u 110 paboma HHbLU 3ayem
KOJINYECTBEHHBIE XUMHAYeCKUM (hopmynam | Tecmuposanue
OLICHKHU U Y YpPaBHEHUSIM;
MIPOU3BOIUTH KCII0Ib30BaTh
pacyeTsl 1o MPUOOPETEHHBIE 3HAHUS
XUMUYECKUM Y YMEHUS B
dbopmynam u MIPaKTUYECKOU
ypaBHEHUSIM; JeSATEeIbHOCTH 1
MTOBCETHEBHOM KU3HHU:
BIIAJICHUE 115 | YMmenue 6e30macHOro Yemmuwiii onpoc
MpaBUjaMu oOparieHusi ¢ roprounMu | [Ipakmuueckas
TEXHUKH Y TOKCUYHBIMU paboma
0€30MMacHOCTH MPU BEILIECTBAMH U
HCII0JIb30BAHUU 1a60paTOPHBIM
XUMHUYECKUX 00opynoBaHuEM;
BELIECTB;
c(hOpMUPOBAHHOCT 116 | YMeHue KpuTHIeCKOn Yemmuwiii onpoc

b COOCTBEHHOM
MIO3ULMH 110
OTHOILEHUIO K
XUMHYECKOU
uHpOpManuy,
[IOJIy4aeMou U3
pa3HbIX
HMCTOYHHKOB.

OIICHKU JJOCTOBEPHOCTH
XUMHUYECKOU
nH(pOpMaIny,
MOCTYTAoUIeH 13
Pa3HBIX UICTOYHUKOB.

Peghepam
npesenmayust
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Koa u
HaMMeHOBaHUe
(popmupyembIx
KOMIIeTeHIN i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI peIICHUS
3a1a4
npodeccHnoHATEHOM
JeSATEIIBHOCTH
MPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy0BOI0 BOCIUTAHMS:

- TOTOBHOCTH K TPYAY, OCO3HaAHUE IIEHHOCTH MacTEepPCTBA,
Tpyaosooue;

- FOTOBHOCTH K aKTUBHOM JEATEILHOCTH TEXHOJIOTHYCCKOM
Y COIMAIbHOW HAINpPaBJIEHHOCTH, CIIOCOOHOCTh
WHUITUUPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BHITIOTHSITh
TaKylo JAesITebHOCTD;

- HHTEPEC K pa3InuHbIM cepam npodeccruoHaIbHON
JIeITEIIbHOCTH,

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMo3HABATEJIbHBIMU AeHCTBHAMM:

a) 0azoBbIe JIOTHYECKHE NeHCTBHS:

- CaMOCTOSTEIFHO (POPMYJIUPOBATH U aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;
- YCTaHABIIMBATh CYMIECTBEHHBINA MTPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;
- OIPENENATh LEH IeATEIbHOCTH, 3a/1aBaTh TapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SBJICHUSX;
- BHOCUTH KOPPEKTHUBBI B JICATCIILHOCTH, OICHHUBATh
COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHHBATH PUCKH
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEUICHUH
YKU3HEHHBIX TIPoOIieM

- BJIQJIETh CUCTEMOM XMMUYECKUX 3HAHUU, KOTOPAs
BKJIFOYAET: OCHOBOIIOJIAraONINe MOHATHS (XUMUYECKUN JIEMEHT,
aToM, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-dJIEKTPOHHBIE
opOHUTaIM aTOMOB, MOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPULATEIBLHOCTD, CTETIEHb OKUCIICHUS, XMMUYECKast
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00BEM, YTIIEPOIHbII
ckeseT, (GyHKIMOHANIbHAS TPYIINa, paguKal, U30MepHs,
M30MEpPhI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIEBOI0POIbI,
KHUCIIOPO/I- ¥ a30TCOIEPIKaIINe COSAMHEHUS, OMOJIOTHYECKH
AKTUBHBIC BEIIECTBA (YTJIEBO/BI, )KUPbI, OEIKH), MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAIUTNYECKAs PEIIETKA, TUITBI XUMUUECKHUX
peakuuil (OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE, K30~ U
SHJO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTHIECKAS
U CCOIMAIMs, OKUCIUTEINb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peakIiy, XUMHUUECKOEe PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpUs XUMHUECKOTO CTPOCHHSI OPraHUYeCKIX BEIIECTB
A.M. byrneposa, Teopus 3JIEKTPOIUTHUECKON TUCCOIUALINH,
nepuoanueckuii 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH,
(hakTonornueckre CBEJACHMs O CBOMCTBAX, COCTAaBE, MOJIYYEHUU U
0€30MacHOM HCII0Ib30BAaHUH BaKHEHIIINX HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAEITETbHOCTH
YEJIOBEKa;




0) 0azoBbIe MCCJIEI0OBATEIbCKHE EeHCTBHS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKOMN
MPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHuUs mpooIiem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THUIIOTE3Y €€ PEIICHMS,
HaxOJIUTh apryMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMETPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TIOJYYEHHBIC B XOJIC PEIICHUS 3a1a49H
Pe3YNIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MIPOTHO3HPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MMEPEHOCUTH 3HAHUS B ITO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTrHHAIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTD UX UCIOJIb30BAaHUs B IO3HABATCIIBHOW U
COLIMAIBHON MTPAKTHUKE

- YMETb BBIABIISITh XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b
M3YYEHHBIX MOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MTOHITHS
MIPU ONMHCAHUM CTPOEHUS U CBOMCTB HEOPTraHUYECKUX U
OpPraHWYECKUX BELIECTB U UX MPEBPALLECHUN; BBIABIISTh
B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TIOHATUSIMU U
IPEICTABICHUSMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIIOJIb30BATh HANMEHOBAHUS XUMUYECKUX
COEMHEHHNI MEXIYHApPOIHOTO COK3a TEOPETUUECKON U
MPUKIIATHON XUMUHU U TPUBUAIBHBIC Ha3BaHUS BAXKHEUIIINX
BEIIECTB (ITHJICH, alleTHJICH, TIUIEPHH, (eHOI, (hOpMaIIbICTH I,
YKCYCHAasi KMCJIOTa, TJIUIMH, YrapHbIA ra3, YriIeKUCIbIN a3,
aMMUaK, raiieHasl U3BeCThb, HeralleHast U3BECThb, IUThEBasi COJla U
JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB, YPABHEHUS XUMUYECKUX PEaKIUH,
OOBSCHATH UX CMBICT; IOATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCTIEPUMEHTAMH 1
3alUCSIMU YPABHEHHI XUMUYECKUX PEAKIINIA;

- YME€Tbh YCTaHABIMBATh MPUHAJIIC)KHOCTh U3y4YEHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BEUIECTB K OMPEICICHHBIM
KJIaccaM U TpylniaM COeIMHEHUH, XapakTepru30BaTh UX COCTaB U
BaYKHEUIIIME CBOMCTBA; ONPEACIATh BUABl XUMUYECKUX CBS3EH
(KoBaJIeHTHAas, HOHHAs, METAJUINYECKasi, BOJOPOIHAS ), TUIIBI
KPUCTATMYECKHUX PEIIETOK BEIIECTB; KIacCU(PUIIMPOBAThH
XUMHUYECKUE PEAKIINH;

- copMHUpOBATH TIPEACTABICHUS: O MATEPUATLHOM €MHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUH TIPUPOJIBI; O
MeCTe Y 3HAUCHUH XUMUU B CHCTEME €CTECTBEHHBIX HAYK U €€
poJiu B 00eCrieueHNU YCTOMYHNBOIO Pa3BUTHS YEJIOBEUECTBA: B
pelIeHnr mpodIeM YKOIOTUYECKOM, YHEPTETHUECKON U MUIIEBOM
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0€30M1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHIMH HOBBIX
MaTepHaJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B 00eCTICUCHIH
panMoHaIBFHOTO IPUPOAOIOIB30BaHMUS, B (POPMUPOBAHUH
MHPOBO33pEHUS U 001N KyJIbTYphI UEIOBEKA, a TAKXKE
9KOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO
U IPUPOJIHON CpeIe;

- BJIaJIeTh CUCTEMON XUMHUYECKUX 3HaHUI, KOTOpas
BKJII0YAET: OCHOBOIIOJIAraroIlye MOHATHS (JOIOIHUTENBHO K
CUCTEME MOHATHI 0a30BOT0 YPOBHS) - U30TOIIbI, OCHOBHOE U
BO30YXJCHHOE COCTOSIHME aTOMa, THOpUAU3AIHS AaTOMHBIX

nn

opOuTaneit, xumuueckas cBsi3b (" " u """, KpaTHBIE CBSI3M),
MOJISIpHasi KOHLIEHTpALHsl, CTPYKTypHas (hopMyIia, U30Mepus
(cTpykTypHas, reoMeTprueckas (IUc-TpaHC-U30MEPHsl), TUIIBI
XUMHUYECKHUX PeaKiuii (roMo- U TeTepOreHHbIe, 00paTUMBIE U
HEeOoOpaTHUMBIE), PpaCTBOPHI (MICTUHHBIC, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUPATHI, CTENIEHB AUCCOIMAIINH, SJIEKTPOJIN3,
KPEKUHT, pu(OPMUHT); TEOPUH U 3aKOHBI, 3AKOHOMEPHOCTH,
MUPOBO33PEHUECKHE 3HAHNS, JISKAIINE B OCHOBE TOHUMAHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHM,
COBpPEMEHHBIE MPEICTABICHUS O CTPOCHHUH BEIIECTBA Ha
aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX;
MPEJICTaBICHHUS O MEXaHU3MAaX XUMUYECKUX PEaKIui,
TEPMOAMHAMHYECKUX M KHHETHUECKHUX 3aKOHOMEPHOCTAX MX
MPOTEKAHUS, 0 XUMUYECKOM PABHOBECHH, TUCIIEPCHBIX
CUCTEeMax, (aKTOJIOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTABE,
MOJTy4eHUH U 0€30TaCHOM HMCTIOIB30BAHUH BAYKHEHIITHX
HEOPTaHWYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY H
MPAKTHYECKOM JIEATETLHOCTH YeTIOBEKA; OOIINX HAYIHBIX
MIPUHIIMIIAX XUMHAYECKOTO MPOU3BO/ICTBA (Ha MpUMeEpe
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IIPOU3BOJICTBA CEPHOM KUCIIOTHI, aMMHaKa, METAHOJIa,
nepepaboTku HeTH);

- YMCThb IMPOBOAUTH PAaCUYCThI 10 XUMHUYCCKUM (1)opMyJ1aM u
YPaBHEHMSIM XMMUYECKHUX PEaKIHi ¢ UCII0JIb30BaHUEM
(bu3nYecKux BeIU4nH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapaAKTEPHU3YIOLIUX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PACU€Thl IO HAXOXKJCHUIO XMMUYECKOH (GOPMYJIBI
BEIIIECTBA; pacueThl Macchl (00beMa, KOJMUECTBA BEIIECTBA)
IPOAYKTa PEAKIUH, €CIH OAHO U3 UCXOAHBIX BELIECTB 1aHO B
BH/JIC PACTBOpA C ONPEIEICHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA WIIU JAHO B U30BITKE (MIMEET
IPUMECH); PacyeThl MACCOBOM MM 0OBEMHOI J10JIM BBIXO/A
IPOAYKTa PEAKIMU; PacYeThl TEIIOBOTO 3(pdekTa peakuui,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETh BBIABIIATH XapaKTE€PHbIE IPU3HAKH U B3aUMOCBS3b
HU3YUYCHHBIX HOH?ITI/IfI, MMPUMCEHATE COOTBCTCTBYIOIIUC ITOHATHUA
IIpY ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHWYECKHUX U
OpPTraHN4YC€CKUX BCIICCTB U UX HpGBp&HIGHHfI; BBISABIIATD
B3aMMOCBS3b XUMHUYECKNX 3HAHWUH C TIOHATHSIMU U
NpeCTaBICHUSIMH IPYTUX MPEAMETOB Ui O0jee 0CO3HAaHHOTO
HOHUMAaHMA U 00BSICHEHHSI CYLTHOCTH MaTepUaIbHOTO €IMHCTBA
MHpA; HCII0JIb30BaTh CUCTEMHbIE XMMUYECKHE 3HAHUS JUIS
0O0BSICHEHUS U IPOTHO3UPOBAHUS SBJICHUN, UMEIOLINX
€CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMCTb HCII0JIb30BAaTh HAMMCHOBAHUA XUMHWYCCKUX
COEMHEHHNI MEXKYHAPOIHOTO COK3a TEOPETUUECKON U
HpI/IKJIa}IHOfl XUMHHU U TPUBUAJIBHBIC Ha3BaHUA BEIICCTB,
OTHOCAIINXCA K NU3YYCHHBIM KJIaCCaM OpTraHUYCCKUX U
HEOPraHMYECKHUX COECIUHEHHUH; NCII0JIb30BATh XUMUUECKYIO
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CUMBOIIUKY JIJIsl COCTaBJICHUS POPMYT HEOPTaHUIECKUX
BEILIECTB, MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIICHHBIX M CKEJIETHBIX) (POPMYIT OPraHU4YEeCKUX BEIIECTB;
COCTaBJISITh YpaBHEHUSI XUMUYECKUX PEAKIUN 1 PaCKPbIBATh UX
CYLIHOCTb: OKUCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIIUi
MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX
peakuuii; peakiii HOHHOro 0OMEHa IyTeM COCTaBIICHUS UX
MOJIHBIX M COKPAIIIEHHBIX HOHHBIX YPAaBHEHUI; peaKIuii
TUAPOIIN3a, PEAKIIMNA KOMILIEKCO0OOpa3oBaHus (Ha mpuMmepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS ); TIOATBEPKIAThH
XapaKkTepHbIE XUMUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3alUCAMU ypaBHEHUN
XUMHYECKHUX PEaKIIHii;

- YMETh Kiaccu(puuupoBaTh HEOPraHUIECKHUE U
OpraHMYEeCKHe BEIIECTBA U XMMHUECKHUE PEAKIIIH,
CaMOCTOSTENILHO BEIOMPATh OCHOBAHUS U KPUTEPUU JJIS
KJIACCU(PUKAIIMH U3y4aeMbIX XUMHUYECKIUX 0OHEKTOB;
XapakTepPU30BaTh COCTaB U Ba)KHEUIIINE CBOMCTBA BEUIECTB,
MIPUHAJYICKAIIUX K OMPEICTICHHBIM KJIaccam | rpyIimnam
COEIMHEHUH (TIPOCThIE BEIIECTBA, OKCU/IbI, TUAPOKCHIBI, COJIH;
YTIEBOIOPObI, MPOCTHIE YPHUPHI, CIUPTHI, PEHONBI, ATBIACTUIBI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE dPHUPHI, KUPBHI,
YTJIEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OEITKH); TPUMEHSATh 3HAHUS
0 COCTaBE€ M CBOMCTBAX BEIIECTB ISl IKCIIEPUMEHTAIbHOM
MIPOBEPKHU TUMOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMUYECKHUX PEaKIIUi U TPOTHO3UPOBAHUS BO3MOXKHOCTEN UX
OCYILIECTBIICHHUS;

- YMETb MOATBEPKIaTh Ha KOHKPETHBIX MPUMEPax XapaKTep
3aBUCHMOCTH PEaKIIMOHHOW CITIOCOOHOCTH OPTaHUYEeCKIX
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COEIMHEHUI OT KPaTHOCTH U TUIA KOBaJIEHTHOU cBs3u ("T " u
""), B3aMMHOTO BJIMSIHMSI aTOMOB U I'PYIIII aTOMOB B MOJIEKYJaxX; a
TaKXe 0T 0COOCHHOCTEH peann3aiy pa3InyHbIX MEXaHH3MOB
IIPOTEKAHUS PEAKLIMIA;

- YMETh XapaKTepU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>K/ICHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
aneMeHToB 1 - 4 nepuoaos llepuoanyeckoii cuctemsr .M.
MenzeneeBa 1 UX BaJI€HTHbBIE BO3MOXHOCTHU, UCIIONb3Ys
d-aneKTpoHHbBIe" OpOUTANIN, SHEPTETHYCCKUE

nonsitus "'s”, "p",
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH COSITMHEHUH TI0
nepuoaaM U IpyImam;

OK 02.
Ucnonb3oBarb
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHaIM3a u
WHTEPIpETAINN
uHpOpMaLUU U
MH(pOPMalLOHHbIE
TEXHOJIOTUH JUIs
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCuOHATBHON
JeSTEeTbHOCTH

B 00,1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUSL:

- chopMUPOBAHHOCTH 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 OCYIIIECTBIISATH TIPOCKTHYIO M UCCIIETOBATEIBCKYIO
JEATENbHOCTh MHAUBUYAIBHO U B TPYIIIIE;

OBiaieHHe YHHBEPCAJIbLHBIMH Y4e0HBIMH
IMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHdopManmeii:

- YMETh IJIAHUPOBATH U BBIMOIHITh XUMUYECKHIA
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUYECKHUX BEIIECTB IIPU
HarpeBaHuu, NOJyYeHHE STUIICHA U U3yUYEHUE er0 CBOMCTB,
KaueCTBEHHbIE PEAKIMH Ha aJlbJIETH/Ibl, KpaxMall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OEJIKOB IPU HarpeBaHUU, [IBETHbIE
peakiuu O€IKOB; MPOBOAUTH PEAKIIUHM HOHHOTO OOMEHa,
OIIPEACIIATH CPELY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU
Ha cynb¢aT-, KapOOHAT- U XJIOPHJI-aHUOHBI, HA KATHOH aMMOHHUS;
pemaTh 3KCepuMEHTaNIbHBIC 3a/1a4u 10 TeMaM "Mertabl" 1
"Hemeranbl") B COOTBETCTBUM C IPABUIAMU TEXHUKHU
0€30MMacHOCTH NP OOpaIIeHUH C BEIIECTBAMU U J1a00PaTOPHBIM
000pyI0BaHUEM; TIPEJCTABIATH PE3YIbTAaThl XUMHUUECKOTO
9KCIIEpUMEHTa B (hOpMeE 3aMKucH ypaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3TUX
pe3yJIbTaTOB;
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- BJIaJICTh HaBbIKAaMH MOJyYeHUs HHPOPMALIUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh
IIOMCK, aHAJIN3, CHCTEMATU3aLIMIO0 U UHTEPIIPETALINIO
MH(OPMAaLIMU Pa3IMYHBIX BUJOB U (POPM IIPEJICTABICHMUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (OpMATaX C YIETOM
Ha3HauyeHUs! UH(QOPMAILMK U 1IeJICBON ayAUTOPUH, BEIOUpast
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3allUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh UH(POPMAIIUH,
€€ COOTBETCTBHE ITPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM;

- MCII0JIb30BATh CPeICTBA UH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OPraHU3allMOHHBIX 337134 C
co0utto/IeHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PECYpPCOCOEepPEKEHUs, TPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

- BJIaIETh HaBbIKAMU PACIIO3HABAHUS U 3aIUThI
uH(popMalu, HHPOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH,

- YMETh aHAJTU3UPOBATh XUMUUYECKYIO0 HH(POPMALIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIZICTh OCHOBHBIMU METOZAMH Hay4YHOT'O IIO3HAHHUS
BEILECTB U XMMHUYECKHX sIBJICHUH (HaOroieHue, n3MepeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- YMETbh IPOBOJUTH PacyeThl 10 XUMHUECKUM GopMyiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM
(U3NYIECKUX BETUYNH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
YCIIOBHs) Fa30B, KOJIMUYECTBA BEIIECTBA; HCII0JIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUSA JJIS IPUHATHS PELLICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMHU
U X IPUMEHEHUEM;

- YMETbh CAaMOCTOATEIBHO IIJIAHUPOBATh U IPOBOJUTH
XUMHYECKUH SKCIIEPUMEHT (TIOJy4eHHE U U3YYEeHHUE CBOICTB
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB, KAUECTBEHHbBIE
peaKuuu yriieBoAOPOJOB Pa3INYHBIX KJIACCOB U
KHCIIOPOACOAEPKAIUX OPraHUYECKUX BELIECTB, PEILICHUE
9KCIIEPUMEHTAIBHBIX 33a4 110 PaclO3HABAHUIO HEOPTaHUYECKUX
¥ OpPraHMYEeCKUX BEIIECTB) C COOIIOACHNEM MpaBUIl O€30I1aCHOTO
oOpalleHus C BeleCTBaMU U JJa0OpaTOPHBIM 000PYy10BaHUEM,
(opMyIMpOBATH 1IENTU UCCIEI0BAHNUS, IPEIOCTABIIATH B
pa3nuyHOi popMe pe3ynbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATH U
OLIEHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYILECTBIIATH LIEJICHANIPABICHHBIN TTOUCK
XUMHYECKON MHPOpPMAIUH B pa3IMYHbIX UCTOUHUKAX (HaydHas
1 y4eOHO-Hay4Has JINTepaTypa, CPeACTBA MaCCOBOM
uHpopManuu, cetb IHTEpHET U Jpyrue), KPUTHIECKU
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aHATM3UPOBATh XMMHUYECKYIO0 HH(POPMALIUIO, TIepepadbaThiBaTh ee
1 MCTIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHON y4eOHOI
3ajaveit;

- BJIaJIETh CUCTEMOM 3HAHHUI O METOJAX HAyYHOT'O ITO3HAHUS
SIBJICHUI TIPUPOJbI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX U
YMEHUSIMU NIPUMEHATh 3TU 3HAHUS IIPU 3KCIEPUMEHTAIBHOM
UCCJIEJIOBAaHUM BELIECTB U JUJIS1 OOBSICHEHUS XUMHUUECKHUX
SIBJIEHU, UMEIOIIMX MECTO B IPUPOJIE MPAKTUYECKOMN
JESITEJIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM JKU3HH;

OK 04.
DddexTuBHO
B3aUMOJICHCTBOBATh U
pabortath B
KOJUICKTUBE U
KOMaH1e

- FOTOBHOCTb K CAaMOPAa3BUTHIO, CAMOCTOATEILHOCTU U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIIE10BATENbCKOM,
IIPOEKTHOM U COLIMAIIBHON JEATEIIHOCTH;

Osgi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHA
NeHCTBUAMM:

') COBMECTHAasI 1eITeIbHOCTD!

- IOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U
UHAUBUAYaAJIbHON paboThI;

- IPUHUMATD LI€JIM COBMECTHOM JIEATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS II0 €€
JOCTHKEHUIO: COCTABIIATh IUIAH IEHCTBUMN, PaCIIPEIEIISTh
POJIM C Y4ETOM MHEHHH yYaCTHUKOB OOCYX/IaTh pe3yJIbTaThl
COBMECTHOH paboTBhI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSIX
pealbHOT0, BUPTYaJbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYUIECTBJIATH TO3UTUBHOE CTPATETUUYECKOE NTOBE/ICHNE
B PA3JIMUHBIX CUTYaLUIX, IPOSBIATH TBOPUECTBO U
BOOOpakeHue, ObITh HHUIIUATUBHBIM

- YMETh IUIaHUPOBATh U BBITOTHATH XUMHUYECKHUHA
9KCIIEPUMEHT (IIPEBPAICHHS] OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHUU, MOTYYCHHUE dTUIIEHA U U3yYEHHE €rO CBOICTB,
KayeCTBEHHbIE PEaKIIMK Ha aJIbJIETU/IbI, KpaxMall, YKCYCHYIO
KHUCJIOTY; IeHaTypalus OeJIKOB IpU HAarpEeBaHUH, [IBETHBIE
peaxiuu OeTKOB; IMPOBOANTH PEAKLIMU HOHHOTO OOMEHa,
OTIpEeEIIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKLIUU
Ha cynbdaT-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMUSI;
pemaTh dKCIepuMeHTaIbHbIC 3a7aun 1Mo TemaM "MeTtaisl" u
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIAMHU TEXHUKU
6€301acHOCTH IIpU OOPAILEHNH C BELIECTBAaMU U J1a00paTOpHbIM
000pyI0BaHUEM; MTPEJICTABIIATH PE3yIbTaThl XUMHUECKOTO
HKCHEpUMEHTa B (JOPME 3aIIUCH YPAaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BEIBOJBI HA OCHOBE 3TUX
Pe3yNIbTaTOB;

-YMETh CaMOCTOSITENILHO IJIAHUPOBAThH U MPOBOJIUTH
XUMHUYECKHUH SKCIIEPUMEHT (TIOJTyYeHUE U U3ydeHHE CBONCTB
HEOPraHMYECKUX M OPraHUYeCKHUX BEIIECTB, KAUECTBEHHbBIE
peakuuu yriieBOAOPOI0B Pa3InYHbIX KJIACCOB U
KHCJIOPOJICOAEPKAIUX OPraHNYECKUX BELIECTB, PEIICHUE
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OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHbIMU
AeCTBUAMMU:

1) IPUHSATHE ce0sl U APYTUX JIIOIei:

- IPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX JIFOAEH IpU
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE IIPABO U MPABO APYIUX JIFOJIEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3UIUU
JIPYroro 4eioBeKa;

IKCIIEPUMEHTANIBHBIX 33]1a4 [0 PACIIO3HABAHUIO HEOPTaHMUECKHX
Y OPTraHMYECKUX BEIIECTB) C COOIIOICHUEM MPABUIT O€30I1aCHOTO
oOpalIeHus ¢ BeleCTBaMU 1 Ta0OpaTOPHBIM 000PYI0BaHUEM,
(bOopMyITUPOBATH LIETH UCCIICA0BAHHUS, PSIOCTABIATH B
pa3nudHON opMe pe3yIbTaThl IKCIICPUMEHTA, AaHATN3UPOBATh
OLICHUBATh UX JOCTOBEPHOCTb;

OK 07.
CoielicTBOBAaTh
COXPaHEHHUIO
OKpY>KaroIlen cpebl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00
W3MCHCHHU KIIUMaTa,
TIPUHITHAITHI
OEepEKITUBOTO
MIPOU3BO/ICTBA,
3G PEKTUBHO
JIECTBOBATH B
Ype3BBIYAIHBIX
CUTYaIUsIX

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPBHI,
MNOHUMaHUE BIIMSHUS COLUUATIbHO-DKOHOMUYECKHUX MPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHOM Cpeibl, OCO3HAHUE
100aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- INIAHUPOBAHUE U OCYLIECTBICHUE ICUCTBUM B
OKpYKaloIleH cpelie Ha OCHOBE 3HAHUS LIEJIEN YyCTOMYUBOTO
pa3BUTHS YEIOBEYECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKaroIleH cpese;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUSATHBIE
HKOJIOTUYECKUE MOCIIEACTBUSA IIPEANPUHUMAEMBIX IEUCTBUH,
[Ipe0TBpallaTh UX;

- paCLUIMPEHUE OIBITA AEATEIBHOCTU YKOIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4eOHO-HUCCIIe10BaTENbCKOM,
MPOEKTHOM U COLIMAIbHOM JEATEIIbHOCTH;

- chopmupoOBaTh MPEACTABICHUS: O XUMUYICCKON
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTUHBI MHUPA, POJIU
XUMUH B IIO3HAHKUH SIBJICHUH MPUPOJIBI, B (HOPMHUPOBAHHUH
MBIIUICHUS U KYJIBTYPbI IMYHOCTH, €€ (DYHKIIMOHATLHOM
IPaMOTHOCTH, HEOOXOIUMOM ISl pEeIISHUS MTPAKTUYECKHUX 3a/1a4
Y DKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHON Cpefie;

- YMETb COOJIIOAaTh MPaBUIIa SKOJOTUUECKH
1enecoo0pa3Horo MoBeJACHUs B ObITY U TPYIOBOU JESATENILHOCTH
B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBBS U OKPYKAIOIIEH
MPUPOJIHOM CPE/Ibl; YUYUTHIBATH OMIACHOCTH BO3/IEUCTBUS Ha
YKUBBIE OpPTaHU3MBbI OMPEICTICHHBIX BEIIECTB, TOHUMAs CMbICI
MoKa3aTesl MPeAeTbHON JOMYCTUMON KOHIICHTPAIIHH;

- YMETh MPOTHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH C
MO3HUIMI DKOJIOTHYECKOH 0€30IaCHOCTH MMOCIEACTBUSA OBITOBOH U
MIPON3BOJICTBEHHOM JEATEIHPHOCTH YEIOBEKA, CBA3aHHOM C
nepepaboTKON BEIIECTB; HCIOIB30BATh MOJyUYE€HHbBIE 3HAHUS TSI
MIPUHSATHS TPAMOTHBIX PEHICHUH MPOOJIeM B CUTYalIUSX,
CBSI3aHHBIX C XUMMEH;
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- YMETb OCO3HABATh OITACHOCTb BO3/ICHCTBHS HA JKUBBIC
OpraHU3MbI OIIPENEICHHBIX BEIECTB, IOHUMAsi CMBICI
II0KAa3aTels MPeIeIbHOM T0IyCTUMONM KOHIICHTPALUH, U
HOSACHATH Ha IpUMepax cocoObl yMEHbUICHUS U
IIPEIOTBPALICHNS UX BPEIHOTO BO3ACUCTBHS HA OPraHU3M
YeJI0BEKa.
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