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1. HIOACHHUTEJIBHAA 3AIINCKA

Pabouast mporpamma 00111€00pa30BaTEIBPHOTO yUEOHOTO TMpeAaMeTa «XUMUSDY
npeaHazHadyeHa g uzydeHus xumun B kosuiemke KKX ATACY, peanusyromem
o0pa3oBaTeIbHYI0 MIPOrpaMMy CpeIHEro O0IIero 00pa3oBaHus B MPEEIax OCBOCHUS
OCHOBHOI npodeccruonanbHoi oopazoBarenbHoi nporpammsl CI1O (IITIKPC) Ha 6a3e
OCHOBHOI'O 00111ero oOpa3oBaHUs MpU MOATOTOBKE KBaIU(PUIIMPOBAHHBIX pabOUMX,
ciyxkammx 1o npodeccunm  15.01.05 «Cpapmuk (pydHOH W = YaCTUYIHO
MEXaHU3UPOBAHHON CBapKH (HAILJIABKH))».

PabGouass mporpamma yudeOHOTO TmpeameTa «Xumus» paszpaboraHa B
COOTBETCTBUH C:

- @enepalibHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO
oOmiero oOpa3oBaHus, YTBEPKIACHHBIM NpHKa3oM MUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunnctepctBoM  toctuiuu  Poccuiickoit  ®epepamuun 7 wutons 2012 r,
peructpaunoHHbiid Ne 24480).

- Ilpukazom MunucrepcrBa npocseumeHus Poccuiickon @Penepaunu OT
23.11.2022 Ne 1014 «O06 yTtBepxkaenun deaepaibHON 00pa30BaTEIbHOM TIPOrPAMMBbI
cpeaHero oomiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

Conepxanue mporpamMMbl y4eOHOTO TmpeameTa «XWMHS) HANpaBlICeHO Ha
JTOCTHXKEHHE CIEAYIOMIMX Hesei:

- (dopMupoBaHre Yy OOydYarOIIUXCS YMEHHUS OIICHUBATh 3HAYUMOCTH
XUMHUUYECKOTO 3HAHUS JIS1 KAXKIOTO YETIOBEKa;

- opMHpoOBaHUE y O0YUAIOMIMXCA LIEIOCTHOTO MPEICTABIECHUS O MUPE U POJIH
XUMHUH B CO3/IaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MHUpPA; YMEHHS
OOBSCHATh OOBEKTHI M MPOIECCHI OKPYKAIOMICH JEHCTBUTEIHHOCTU: MPHUPOIHOM,
COITMAILHOM, KYJIbTYPHOM, TEXHUUECKOU CPeIbl, — UCIIOIb3YS JAJIsl 3TOT0 XUMUYECKHUE

3HAHMS,



- pa3BuTHE Y 00y4YaIONIMXCS YMEHUI pa3inyaTh PaKThl U OLIEHKH, CPABHUBAThH
OLICHOYHBIE BBIBOJBI, BHJIETh MX CBSI3b C KPUTEPHUSIMH OIICHOK U CBSI3b KPUTEPHUEB C
OTPEACTICHHOW CUCTEMOM IIEHHOCTEH, (HOPMYIUPOBATh 1 000CHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO;

- mpuoOpeTeHHe OOYYArOIIMMHKCS ONbBITA PAa3HOOOPAa3HON JESTENbHOCTH,
NO3HAHWS W CAMOIO3HAHWS, KIIOYCBBIX HABBIKOB, HMMEIOIINX YHHBEPCAIbHOEC
3HAQUYCHUE JUISI PAa3IMYHBIX BUJIOB JICATEIBHOCTH (HABBIKOB PEHICHHS MpPOOIIeM,
IPUHSTUS PELUICHUH, TOMCKa, aHaII3a 1 00paboTKK HHPOPMAITUH, KOMMYHHKATHBHBIX
HABBIKOB, HABBIKOB H3MEpPEHUH, COTPYIHHYECTBA, OE30MacHOTO oOpalieHus: ¢

BEILIECTBAMU B OBCEHEBHOM JKU3HU).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA
«XHUMMUSA»

XHUMHSI — 3TO HayKa O BEIIECTBAX, UX COCTaBE M CTPOCHUH, CBOMCTBaX M
NPEBPAIICHUSX, 3HAYEHHH XWMHUYECKHX BEILECTB, MAaTepUaIoB M IPOLECCOB B
IIPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKA.

Conepxxanne  00OmeoOpa3oBaTENbHOTO  Y4eOHOro  mpeaMera  «XUMUs»
HAIpPaBJIEHO Ha YCBOEHHE OOY4YalOIIMMHUCS OCHOBHBIX MOHSATHUM, 3aKOHOB M TEOPUH
XUMHH; OBJIAJICHUE YMEHUAMU HAOIIOAAaTh XWMUYECKUE SIBJICHUS, IPOBOAUTH
XUMHUYECKUN SKCIEPUMEHT, MPOU3BOJUTH PACUEThl HA OCHOBE XMUMHUYECKUX (HOPMYI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUH.

B mpouiecce nzydeHuss XuMun y o0y4arouuxcsi pa3BUBaIOTCs [TO3HABATEIIbHbBIE
MHTEPEChl U WHTEJUIEKTYaJbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CaAMOCTOSITEIbBHOM
npuoOpeTeHus] 3HaHUN 10 XMMHHM B COOTBETCTBUHU C BO3HMKAIOUIMMH >KM3HEHHBIMU
npoOiemMaMu, BOCIUTHIBAETCS OEpeKHOE OTHOIICHHS K MpPUpPOJe, IOHMMaHUE
3I0pOBOT0 00pa3a >KM3HU, HEOOXOAUMOCTH MPEIYNPEXICHUS SABICHUMN, HAHOCAIINX
BpEeJ 300POBBIO M OKpyXkaromed cpene. OHM OCBaMBAIOT IMPUEMBI TPaAaMOTHOIO,
0e30MacHOr0 MUCMOIb30BAHUS XMMUYECKUX BEIIECTB U MATEPUAIOB, IPUMEHSEMBIX B

6I>ITy, CEJIBCKOM XO3SMCTBE U Ha IMPpOU3BOACTBC.



B mpodeccnonanbHBIX  00pa3oBaTENbHBIX OpPraHU3ANUSX, PEATU3YIOIINX
00pa30BaTeNbHYI0 MPOTpaMMy CPEIHETO O0IIEeT0 00pa30BaHus B MpeEesiaX OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTrO 00I1Iero 00pa3oBaHusl, y4eOHbIN MpeaMeT « XUMHUSD)
n3zyuaercs Ha 6azoBoM ypoBHe DI'OC cpegnero o61ero o0pa3oBaHus, OCHOBBIBAECTCS
Ha 3HAaHUSIX OOYYArOUIUXCs, MOJYYEHHBIX IMPU HU3YYeHUH (PU3MUKH, OUOJIOTHH,
reorpaguu, MaTeMaTUKU B OCHOBHOM IIKOJIE.

Peanuzanmss neIyKTUBHOTO TOAXOJAa K HW3YYEHHUIO XUMHU CIHOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMYECKHX ONEpalil MBIIUICHUS, KaK aHajiu3 U CHUHTE3,
0000ImeHne ¥ KOHKpPETU3aIls, 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 CaAMOCTOSITENIbHON PaOOTHI
CTYJEHTOB.

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

B mnpomecce wusydeHus XuMuu BaxXHO (GOPMHPOBATH HHPOPMAIMOHHYIO
KOMITETEHTHOCTh oOydaromuxcs. [lodToMy mpu opraHu3anud CaMOCTOSTEIHHON
paboThl HEOOXOIWMO AaKIEHTUPOBaTh BHUMAaHHE OOy4YarOUIMXCS Ha TOUCKE
uHdopmauu B CpeAcTBaX MaccMmenua, MHTepHere, y4eOHOM W CHEIMAIbHON

JUTEPAType C COOTBETCTBYIOIIMM O(OPMIIEHUEM U NIPEACTABIECHUEM PE3YJIHTATOB.



[Ipu otbope comepkanus y4deOHOTO mpeaMera «XHUMHS) HCIOJIb30BAH
MEXIUCIUIUTMHAPHBIN MTOAXO0/, B COOTBETCTBHM C KOTOPBIM OOYYArOIIHUECS OJDKHBI
YCBOUTH 3HAHUS U yMEHUS, HE0OXoaumble Uisi (OPMUPOBAHUS €IUHOM IEIOCTHOM
€CTECTBEHHOHAYYHON KapTUHBI MUpa, ONpenesstomeld (HopMUpPOBaHHE HAYYHOTO
MHUPOBO33PEHUS, BOCTPEOOBAHHBIE B )KM3HU U B IPAKTUYECKOUN JIEATETLHOCTH

N3yuenue o6mieodpa3zoBaTeabHOM yueOHOTO MpeaMeTa « XUMHsD  3aBEpIIACTCs
NoJIBeICHUEM HTOTOB B (¢dopMe AUPPEPEHLIUPOBAHHOTO 3adeTa B paMKax
MPOMEKYTOUHOM aTrTectanuu cTyAeHToB B mporecce ocBoenusi OIIOIT CIIO ¢
nosryueHuemcpesero oomero oopasoanus (ITIIKPC).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYueOHsbIit peaMeT «XUMUS» SBISICTCS 0053aTeIbHON YIeOHON TUCITUTIINHON
00111e00pa30BaTEIbHOTO IHUKJIAa OCHOBHOW mMpodeccuoHaIbHON 00pa30BaTeIbHOM
pOrpamMMBbl CpeHero mpodeccruonanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO OOIIIETO
oOpa3oBaHus ¢ noiyudeHueM cpennero ooOmero oopaszoBanus (IIIIKPC) ¢ yuerom
tpedoBanuit ®I'OC CIIO u npoduns npodheccHOHAIBHOTO 00pa30BaHUS.

B yue6nbix manax IITKPC mecto ydueOHoro npeaMera « XuMHs» B COCTaBE
00s13aTeNIbHBIX YUYEOHBIX TPEAMETOB, 00S3aTEIbHBIX /I OCBOCHUS TEXHOJIOTHYECKOTO
npoduiis npodecCuoHAIBHOTO 00pa30BaHMUS.

4. MIIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
IMMPEAMETA

OcBoeHHMe cofepkaHUg y4eOHOro TmpeaMera «XHUMHS», O0O0CCIeYnBacT
JIOCTUKEHUE CTYJEHTaMU CJICIYIOMINX Pe3yJbTATOB:

JIUYHOCMHBIX

JI1 4yBCTBO TOPJOCTU U YBAKEHUS K UCTOPUH U JIOCTHKEHUSIM OTEYECTBEHHOM
XUMUYECKON HAyKH; XHMHUYECKH TPaMOTHOE IIOBeJAeHHE B MPOodheCCHOHATBLHOM
NESATETLHOCTH U B OBITY MPU OOpAIICHUH ¢ XUMUYECKUMHU BEIIECTBAMH, MaTepHUATIAMHU
U TIPOIIECCAMU;

JI2 TOTOBHOCTH K MPOAOJKEHUIO 00pa30BaHUsl U TTOBBIIIIEHUS KBAIU(UKAIIUU B
M30paHHOM TPOQPECCHOHATILHON JCATEILHOCTH M OOBEKTHUBHOE OCO3HAHHE POJIH

XUMHUYCCKHUX KOMHGTeHI_II/Iﬁ B 3TOM,



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

Memanpeomen HbiIX:

M1 wucnonp30BaHME pa3IMYHBIX BUJOB IO3HABATEIBHOW IESITEIBHOCTH U
OCHOBHBIX HMHTEJJICKTYaJbHBIX ONepanuuil (MOCTAaHOBKU 3a1aud, (hopMyIHpOBaHUS
TUIIOTE3, AaHAJIN3a U CHUHTE3a, CPAaBHEHMS, 0000IEHUs, CUCTEMATU3ALIMH, BbISIBICHUS
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H, IOMCKA aHAJIOTOB, (POPMYJIMPOBAHMSI BEIBOJIOB) IS
pEelIeHHs] TOCTAaBJIEHHOM 3aJaud, NPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMS
(HaOmro/leHNs, HAYYHOTO SKCHEPUMEHTA) JUIsl HW3Y4YEHHUs pPa3jIU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOLIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPo(eCcCUOHANBHOU cepe;

M2 wucnonp30BaHHE Pa3IUYHBIX HCTOYHUKOB [UIS TOJYYEHHS XUMHUYECKON
uHpOpMalluy, YMEHHE OLEHUTb €€ JIOCTOBEPHOCTb MJIi JOCTHXKEHUS XOPOLIMX
pe3yapTaToB B npodeccuoHanbHol cdepe;

npeoMemHubIX:

I11 chopmMupoBaHHOCTh NPENCTABICHUNA O MECTE XUMUU B COBPEMEHHOM
HAyYHOW KapTWHE MUpA; MOHUMAHHUE POJIM XUMHH B (POPMUPOBAHMM Kpyroszopa u
(GYHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUs] TPAaKTUYECKUX 3a]1aY;

[12 BrnageHue OCHOBOMOJATAIOUIUMU XUMUYECKHUMH MOHSATUSMU, TEOPHUSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAaHWE  XHMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

[13 BnajgeHre OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUS, UCIIOJIb3YEMbIMHU B
XUMHM: HaOJIOJIEHUEM, ONUCAaHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaTbIBaTh, OOBICHATH PE3YJbTAaThl MPOBEACHHBIX ONBITOB M JI€NaTh BHIBOJBI;
TOTOBHOCTh M CHOCOOHOCTH MPHUMEHSTh METOJbl IMO3HAHUS TPHU pEIICHUU
PaKTUYECKHX 33]1a4;

14 cpopMUpOBAaHHOCTH YyMEHHSA JaBaTh KOJMYECTBEHHbIC OLICHKA U

IIPOU3BOAUTL PACUCTHI 110 XUMHNYCCKUM Q)opMynaM " YPABHCHUAM;



[15 BnameHue mnpaBuiIaMH TEXHUKH O€30MACHOCTH TMPHU HCIOJIb30BAHUU
XUMHUYECKUX BELIECTB;

[16 chopmMupoBaHHOCTH COOCTBEHHOM MO3UILIUU MO OTHOUICHUIO K XUMUYECKON
uHbOpMaIInH, MTOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

5. COAEPKAHUE YYEBHOI'O IIPEJIMETA

HaumeHoBaHue Conep:kanue yueOHOro matepuasa u GopmMbl OpraHu3amum
pa3aesioB M TeM AeATeJIbHOCTH 00y4AIOIIHXCH
BBeaenue OcHoBHbIe NOHATHS XUMHHU. BeniectBo. Atom. Mosiekyia.

XuMuueckuit aneMeHT. Amtotponus. [Ipocteie u cinoxHbIe
BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BELICCTB.
XUMHYECKUE 3HAKU U (POPMYJIBI.

3HayeHue XUMHUU IIpu ocBoeHuHu crnenuanbHocteit CI10
TEXHUYECKOT0 poduisi npoPeccuoHaIbHOI0 00pa3oBaHUsl.

KonTpoubnas pa6ora Nel. Cpe3oBast paboTa mo XuMUH 3a Kypc
CpeIHel O0IIe MIKOJIbI.

Pa3znesn 1. OcCHOBBI CTPOEHUSI BelIECTBA

Tema 1.1 CoBpeMeHHas1 MOJIeJIb CTPOEHUSI ATOMA. DJICKTPOHHAS

CrtpoeHue aToMm0B KoH(urypauus aroma. Kinaccupukanus XuMHIECKUX 3JIEMEHTOB (S-,
XHMHYECKHX JIEMEHTOB | P-, d-31eMenThl). BajeHTHBIC 3JIeKTPOHBI. BaieHTHOCTD.

U MPUPOIA XMMHUYECKOH | DJIEKTPOHHAS IPUPOIa XUMUYECKOH CBsA3U. IOHHAsI CBS3b KaK CBS3b
CBSI3U MEXIy KaTHOHAMH ¥ aHMOHAMH 32 CUET AJIEKTPOCTATUUECKOTO
HNPUTSKEHUS. DIEKTPOOTPULIATEIbHOCTh. KOBaseHTHBIE MOIspHAS U
HCIOJIsIpHAaA CBA3H.

IpakTnyeckoe 3ansitue Nel. BajeHTHOCTh U BaJICHTHBIE
BO3MOKHOCTH aTOMOB XUMHUYECKUX DJIIEMEHTOB.

IpakTuyeckoe 3ansaTue Ne2. OrnipesieieHHe CTENEHU OKUCIICHUS

JJIEMEHTOB
Tema 1.2 Ilepuoanueckasi cucreMa XUMHYEeCKHUX daeMenToB JI.H.
Iepuoanuecknii 3axkon | Menaeneesa. Gusnueckuii cMoici [lepuoanueckoro 3akona .M.
u tabmua . U. MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB XUMHUYECKUX
MemnpeieeBa 3JIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB B

COOTBETCTBHH C ITOJIOKEHHUEM XUMHNYECCKOI'O 3JIEMCHTA B
Ilepuonnueckoi cucreMe. MUpPOBO33pEHUYECKOE U HAYYHOE
3HaueHue [lepnoanueckoro 3akona /[.11. Menneneesa. IIporuosst
J .M. MenpneneeBa. OTKpbITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

IpakTuyeckoe 3ansaTue Ned. XapakTepucTuka 3JIEMEHTOB,
oTpezieNieHue dIIEMEHTa 10 ero dIEKTPOHHOU Qopmyre,
onpeneneHue GopMys BBICIINX OKCHJIOB, MX XapaKTEPHCTHKA.

IIpakTyeckoe 3ansaTue Ne4. Haxox/1eHue OTHOCUTEIBHON
MOJIEKYJISIPHOM U MOJIIPHOW MacChl BEIIECTBA

Pasznen 2. XumMuyeckue peakuuu

Tema 2.1 Knaccugukaius v THIBI XUMHUECKUX PEAKIIUN C yYacTHEM
Tunbl XMMHYECKHX HEOpraHMYecKux BemecTB. OKUCIUTENbHO — BOCCTAHOBUTEINIbHBIE
peakuuii peakuuu. KonmndyecTBeHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE

KOJMYCCTBCHHBIC 3aKOHBI B XMMHHU U paCyY€ThI 10 YPAaBHCHUAM
XUMHNYCCKHX peaKHHﬁ. Mounb Kak CAMHNUIA KOJIMYCCTBA BCIICCTBA.




IIpakTyeckoe 3ansaTue Ne 5. CocraBineHue ypaBHEHUN
OKHUCJIMUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN METOAOM
AJIGKTPOHHOTO OaJlaHca.

IMpakTnyeckoe 3ansiTue Ne6. Perienue 3aa4d no KoJIM4ECTBY
BELIECTBA.

Tema 2.2
DJIeKTPOJIUTHYECKAS
AUCCOMANMS U UOHHBIH
o0MeH

Teopus snekTponuTH4ecKoil qucconuannu. Peakiium HOHHOTO
oOMeHa. CocTaBiieHUE ypaBHEHUI peaklinii MOHHOTO OOMEHa IyTeEM
COCTaBJIEHUS MX MOJHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH.
I'uaponus comneit. CocraBieHne peakuuii TUAPOIN3a COJICH.
3Ha4yeHue Tuapoan3a B OMOJIOrMUYeCKUX OOMEHHBIX ITpoLeccax.
IIpuMeHeHne ruapoIn3a B IPOMBIIUICHHOCTH.

IpakTuyeckoe 3anaTue Ne/. 'uaponus comnei.

IIpakTnyeckoe 3ansaTue Ne 8. CocraBieHue ypaBHEHUN peakuil B
MOJICKYJISIPHOM U MOHHBIX (hopMax.

KonTtpoubnas padora Ne 2. Ctpoenue BemecTBa 1 XUMHYeCKHUe
peaKkIuu

Paznen 3. CtpoeHue u cBO

HcTBA HEOPraHMIE€CKMUX BCUICCTB

Tema 3.1
Knaccupuxauus,
HOMEHKJIATYpa 1
CTpoeHHue
HEOpraHu4YecKuX
BellleCTB

Knaccupukanus Heoprannveckux Bemects. [Ipocteie u
CJIOJKHBIE BemecTBa. MeTauibl 1 Hemetaiuisl. OcoOeHHOCTH
cTpoeHusi. OCHOBHbIE KJIACCHI CJIOKHBIX BELIECTB (OKCU/IBI,
THJIPOKCHIbI, KUCIIOTHI, conu). HoMeHkaTypa u Ha3BaHHe
HEOPraHMYECKUX BELIECTB UCXO0JI U3 UX XUMHUUECKOH (HhOpMyJIbl M
COCTaBJICHUE XUMHUECKON (hOPMYJIBI HCXO/IS1 M3 HA3BAHMUS BEIIECTBA
10 MEXAYHapOAHO! WM TPUBUAJIBHOM HOMEHKIIATYPE.
MexmoutekyisipHble B3aumoaencTsus. Kpucramornaparst.
ArperaTHble cocTOsiHUA BenecTBa. Kpucramueckue u amopdHsle
BellecTBa. TUIBl KPUCTAINIMYECKUX PEILIETOK (aTOMHas,
MOJIEKYJIsIpHasi, HIOHHAs, METAJJINYeCcKasi). 3aBUCUMOCTh
(¢u3HYECKUX CBOMCTB BELIECTBA OT THUIIA KPUCTAIUIMUECKON
pewetku. [Tpuunasl MHOrooOpasus BemecTB. COBpeMEHHbIE
IIPEJICTaBJICHUS O CTPOCHUH TBEP/BIX, KHUJIKUX U Ta3000pa3HbIX
BeniecTs. JKuaknue KpucTasuibl.

Tema 3.2
Pu3uKo-XuMHUYECKHe
CBOMCTBA
HEOpPraHu4ecKHuX
BelIeCTB

Metajibl. O0mue pu3ndeckue 1 XMMHYECKUE CBOMCTBA METAJIOB.
Knaccudukanys MeTanioB Mo pa3InyHbIM TPU3HAKAM.
DIEKTPOXUMHUECKUH PsiI HANPSHKECHUH METaioB.3HAYCHHE
METAJIJIOB U HEMETAIIJIOB B MPUPOJIE U KUZHEIEATEILHOCTH YeJIOBEKa
U opranu3mMoB. Koppo3usi MeTaiuioB: BUBI KOPPO3HH, CITOCOOBI
3aIUTHl METAIIJIOB OT KOPPO3HH.

Hemeranubl. O0uue ¢pusnyeckne 1 XMuMUYECKHE CBOMCTBA
HeMmeTalioB. Tunuunele cBoictBa MeTaios 1Y— Yl

rpynn. OKUCINTENbHO-BOCCTAHOBUTENIbHbBIE CBONCTBA HEMETAJIIOB.
KpyroBopoTbl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUYECKIX
BEIIECTB (OKCHI0B, THAPOKCUIOB, KUCIIOT, COJIEH U JIp.).
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MTPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEIMHEHMH, BBICIIUX OKCHIOB M THIPOKCHIOB.
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Tema 3.3
IIpousBoacrso
HEOPraHu4ecKuX
BeIleCTB. 3HAYEeHHNE U
NpUMeHeHHe B ObITY U
HA MPOM3BO/ICTBE

OO01mme npeacTaBaeHHus1 0 NPOMBIILICHHBIX CIIOC00aX
NoJIy4eHHs] XUMUYEeCKHUX BellecTB (Ha MpuMepe Mpor3BOJICTBA
aMMuaka, cepHoil kuciotsl). [lonsaTue o Mmetaypruu. YepHas u
1BeTHas MeTayutyprus. O61re criocoObl NOTyYeHHUs] METAJLIOB.
[Tonsitue o crutaBax. CruiaBbl Kelie3a U MX POJib B COBPEMEHHOM
TEXHHKE U Ballel npodeccui.

[IpakTrueckoe NPUMEHEHHE DIIEKTPOIIA3A IS [TOTYYEHUS
LIEJIOYHBIX, IIEIOYHO3EMENBHBIX METAIIOB U AJTFOMUHHSL.

Posib ra3oB B COBpeMEHHON TEXHUKE U Ballei npodeccuu.
3HaueHue U MPUMEHEHHE B OBITY U HA TIPOU3BOJICTBE
HEOpraHWYeCKuX BemecTB. [IpobiieMa 0TX0I0B ¥ TOOOYHBIX

IPOJYKTOB.

IIpakTnueckoe 3ansaTue Ne9. Pemenne 3ana4 Ha 00bEMHbBIE
OTHOLICHHMS ra30B U BBIXOJ] POAYKTA PEAKIIUH

Kountpoasnas padora Ne 3. Cpe3oBast pabora 3a 1 cemectp

Pasznea 4. Ctpoenue u cBO

HCTBa OPraHUuYeCKUX BeleCTB

Tema 4.1
Knaccupuranus,
CTpPOeHHE U
HOMEHKJIATypa
OpPraHuYecKuX BellecTB

IIpeamer oprannyeckoit xumuu. IIpupoansie, HCKyCCTBEHHBIE U
CUHTETHYECKHE OpraHuuecKue BemecTsa. CpaBHEHUE OPraHUYECKUX
BEILECTB C HEOPraHNYECKUMH. BaneHTHOCTh. XMMHYECKOE CTPOCHUE
KaK MOPSIOK COEIMHEHUS aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
Teopust crpoeHust opranuyeckux coeafunennii A. M. byriieposa.
OcCHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTr0 cTpoeHus. M3zomepus
¥ U30Mepbl. XUMHUUECKue (POpMYIIbl U MOJEITH MOJIEKYIT B
OpraHMYeCKON XUMHHU.

Kaaccudukanus opranndeckux BemectB. Kiraccupukamms
BEUIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJIETa U HaJIMYUIO
(GyHKIMOHAIBHBIX Tpymil. 'omosnoru u romonorus. Hayana
nomenknarypsl lUPAC.

IIpakTnyeckoe 3ansaTue Nel0. CocraBieHue pa3BepHYyThIX U
COKpAILIEHHBIX CTPYKTYPHBIX (hOPMYJI OPraHUYECKUX BEILECTB.

Kounrpoabnas padora Ne4. Teopus cTpoeHNsE OpraHMYECKUX
coenuHenuii A.M.bytneposa

Tema 4.2.
CaoiicTBa,
NMPOU3BO/JCTBO U
NpUMeHeHue
OpraHuvecKux
coeTHHEHUH

IIpeaenbHbIe yriieBogOpoabl. AJTKaHbI: TOMOJOTUYECKUM PA/I,
M30MepHUs U HOMEHKJIaTypa aJKaHOB. XMMHYECKUE CBOMCTBA
ankaHoB. ['opeHre MeTaHa KaK OJIMH U3 OCHOBHBIX UCTOYHUKOB
TEIUla B MPOMBIIUIEHHOCTH U ObITY. HaxoxaeHue B npupojie u
MPUMEHEHNE AJIKAaHOB .

HenpenenbHbie yrieBoaopoabl. ATKEeHbI. DTUJIEH, €r0 TOTyYeHHUE
(meruapupoBaHUEM dTaHA, JACTIOTUMEPU3AINEH MOTUITHIICHA).
I"'oMonornueckui ps1, N30Mepusi, HOMEHKJIaTypa aJIKEHOB.
XUMHYECKHE CBOWCTBA ATUIIEHA: TOPEHHE, KAUECTBEHHbBIE PEAKIINH
(obecuBeunBaHre OPOMHOM BOJBI M paCTBOpA MEpMaHTaHaTa Kajus).
[Tonnumepusanus 3TUIeHa KaK OCHOBHOE HaIlPaBJIEHUE €r0
ucnosabp3oBanus. [lonsartue o nueHax.

Anxkunbl. AuetnieH. ['opeHue aneTniieHa Kak UCTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJI CBAPKHU U PE3KU METAJIIOB
TexHuka 6€30MacCHOCTH MPH PadOTE C aAIETUIICHOM.

Apenbl. beHson, ero crpoeHne U pU3NUECKUe CBOMCTRA.
XUMHUECKHE CBOMCTBA O€H301a U ero noiaydeHue. [Ipumenenue
OeH30J1a Ha OCHOBE CBOMCTB.
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IIpupoaHbIie HCTOYHHUKH YIJIEBOAOPOAOB. [IpupoaHbIil ras:
COCTaB, MpUMeHEHHUE B KauecTBe TorunBa. Hed b, CoctaB
nepepaborka Hedtu. [leperonka neptu. Heprenpoaykor.
Cnuprsl. 'uapoxcunbHas rpymnmna kak GyHKUnoHanbHasd. [lonsaTue
0 NpeAEIbHBIX OJJHOATOMHBIX CIIUPTaX. XUMUYECKHE CBOMCTBA
ATAaHOJIA: B3aUMOJIEHCTBUE C HATpUEM, 0OpPa30BaHUE MIPOCTHIX U
CJIO’KHBIX 2(pUpOB, OKHCIICHUE B anbaerul. [lomydenue stanona
OpOXKEeHMEM TJIIOKO3bl U ruapatanuel stwieHa. [Ipumenenue
ATaHOJa Ha OCHOBE CBOMCTB. AJIKOT0JIU3M, €r0 NOCIEACTBUS ISl
OpraHu3Ma 4YesoBeKa U MpeaynpexaeHue. [ mnepuH kak
IIPEJICTaBUTENIb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakius Ha
MHOI'0aTOMHBIE cIUPTHI. [IprMeHeHue riunepuHa.

®enoJ1. PU3nyYecKue M XUMUIECKHE CBOMCTBA (eHOA.
[TpumeHeHnue GpeHona Ha OCHOBE CBOMCTB.

Auabpaeruasbl. [lonstue 06 anpaeruaax. AsubaerujiHas rpymmna Kak
byHkunoHanbHasg. @opManbIerus] U ero CBOMCTBA: OKUCICHHE B
COOTBETCTBYIOILYIO KUCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLUI
cnupt. [lomyuenue anpaernjoB OKUCIEHUEM COOTBETCTBYIOIIMX
cnuptoB. [Ipumenenne Gpopmaibaerua Ha OCHOBE €ro CBOMCTB.
Kapo6onoBbie kucaoTsbl. [ToHsTHE 0 KAPOOHOBBIX KUCIOTAX.
KapOoxcunpHas rpynmna kak (yHKIMOHaIbHast. ['oMonoruyeckuii
P IpeETIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lonyduenue
KapOOHOBBIX KUCIIOT OKHCICHUEM allbJAETHI0B. XUMUUECKUE
CBOMCTBA YKCYCHOM KHUCIIOTHI: O0IIIME CBOMCTBA C MUHEPATbHBIMU
KHCJIOTaMHU U peakuus srepudukanuu. [IpumMenenrne ykcycHoi
KHCJIOTBI HA OCHOBE CBOMCTB.

CaoxxHble 3¢pupbl M KUpbI. [lonyuenue ci10XKHbIX 3PUPOB
peakuueit srepudukannu. CrnoxxHbie 3pUpH B IPUPOIE, HX
3HaveHue. [IpuMeHeHue cioXXHbIX 3(UpPOB HA OCHOBE CBOMCTB.
Amunbl. [Torstue 00 aMrHax. AHUIMH Kak OPraHUYecKoe
ocHOBaHue. [[puMeHeHne aHnIMHA Ha OCHOBE CBOMCTB.
IHonumepsl. [Tonmmeps! - BakHENIEE ChIPbE IS TIOJTYYECHUS
CTPOUTENIBHBIX MaTepHaaoB. OCHOBHBIC TIOHATHS.

ILnacTmaccsl. TepMOIUIACTHYHBIE U TEPMOPEAKTUBHBIE
r1acTMacchl. [IoMMaTHIIEH M ero NMpUMEHEHHE B CTPOUTENIBCTBE.
CrniocoObl pacio3HaHHUS MJIACTMACC.

BosokHa, ux kaaccupuranus. CriocoObl pacro3HaHUs BOJOKOH.
CunTreTnyecKkne Kay4yyKH U UX HCIOJIb30BaHUE B CTPOUTENIHCTBE.

IIpakTuyeckoe 3ansaTue Nell. Ha3zBanue yrieBoaopoioB 1o
MexayHapoaHoit Homenkiarype [UPAC.

IIpakTuueckoe 3ansaTue Ne 12. Hazpanue criupToB 1o
MexayHapoaHoi HomeHkaarype IUPAC.

IIpakTuueckoe 3ansaTue Ne 13. CoctaBieHue ypaBHEHUN peakiuii
sTepudUKaIu

Kountpoabsnas padora Ne 5. YrieBo1opo/sl
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Tema 4.3.
Opranuyeckue
BellleCcTBA B
KU3HEAeATeJbHOCTH
YeJl0BeKa

Kups! kak cjoxHbIe d3Qpupsbl. Kitaccupukarust Kupos.
XHUMHUYECKUE CBOMCTBA KUPOB: THIPOJIU3 U TUAPUPOBAHUE KUIKUX
*upoB. [IpruMeHeHne )xupoB Ha OCHOBE CBOMCTB.

YrieBojabl. ['TI0K03a — BEIIECTBO ¢ ABOMCTBEHHON (QYHKIIMEH —
anbACTUIOCIUPT. XUMUYECKUE CBOMCTBA IIIOKO3bI. [IpuMenenune
[JIFOKO3bl HA OCHOBE CBOMCTB.

Caxapo3a, KpaxMaJ U LEJII0J103a, CTPOEHUE, CBONCTBA,
IIpUMEHEHNE 3HAUEHHUE YIIJIEBOJOB B KUBOM IPUPOJAE U KU3HU
4eJI0BeKa.

HyxkneunoBbie kucjoTbl. CocTaB, cTpoeHHE U OMOJIOTUYECKast
pOJIb.

AMHUHOKHCJI0TbI. AMUHOKHUCIIOTHI KaK aMpoTepHbIe
JU(PYHKIMOHATIBHBIE OPTAaHUYECKHE COCTUHECHUS. XUMUYECKHE
CBOMCTBAa aMMHOKHCJIOT: B3aUMOJIEUCTBUE C IIE€JI0YaMH, KUCIOTaMHU
U IpYT C IpyroM (peakuus NoiauKoHaeHcanun). I[lentunnas cBa3p u
nonunenTtuasl. llppuMeHeHne aMuHOKHUCIOT HA OCHOBE CBOMCTB.
Bbesxku. [lepBuunas, BTopuuHas, TpeTUYHAasi CTPYKTYpPbI OEIIKOB.
XUMHUYECKUE CBOMCTBA OCJIKOB: TOPEHUE, ACHATYpaIsl, THAPOJIN3,
[BETHBIC peakiuu. buonornueckue GpyHKnn 6ENKOB.
CrpoutenbHble OTAEIOYHbIE MAaTEPUAJIbI U UX BIHUSHUE HA 370POBbE.
[TpodzaboneBanus u UX NPeAYIPEKICHHE.

Koutpoabsnas padora Ne 6. CtpoeHue U CBOWCTBAa OPraHUYECKHUX
BEILECTB

Paznen 5. Kunernyeckue u TepMOAHHAMIYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS

XUMHYCCKHUX pealcum”l

Temab.1.
Kuneruueckue
3aKOHOMEPHOCTH
NMPOTEKAHUSA
XHUMHYECKHX PeaKIu

Knaccugukaius XuMruuecKkux peakuuii: o GazoBoMy cocTaBy
(roMOreHHbIE U TeTEPOTEHHBIE), TI0 NCII0JIb30BAHUIO KaTaanu3aTopa
(KaTaaUTHYECKHE U HEKATAIUTUYECKUE).

CKOpOoCTbh XMMHUECKUX peaklnil. PaKTOphbl, BIUSIONINE HA CKOPOCTb
XMMHUYECKON peakluu

IIpakTuueckoe 3ansaTue Ne 14. Onpenenenyue 3aBUCUMOCTH
CKOpPOCTH peaKkUH OT pa3IUn4YHbIX (PaKTOPOB

Tema 5.2.
Tepmoanunamuyeckue
3aKOHOMEPHOCTH
NPOTeKAHUA
XHUMHYECKHX peaKkuui.
PaBHoOBecuHe
XHUMHYECKHX peaKkumi

Knaccudukanus XuMHUECKUX peaklUii: 10 TeII0BOMY 3 dexTy
(9K30TEpMUYECKHE, SHIOTEPMUYECKHE), IO 00PAaTUMOCTH
(oOpaTuMble 1 HEOOpPATUMBIE).

XHMMHYECKOE PABHOBECHE U €TI0 CMEILEHUE MO/ IeHCTBUEM
pa3INyYHbIX (PaKTOPOB

IIpakTuueckoe 3ansaTue Ne 15. Pemenue 3a1a4 no TemioBomMy
3pPeKTy peakuuu.

IpakTuyeckoe 3ansaTue Ne 16. Pemenue ynpaxxueHuii Ha
CMEILICHUE XUMHUUYECKOTO PABHOBECHS.

KonTpoubsnas padora Ne 7. CKopocTs XUMHUYECKOM peakLuu U
XUMHYECKOE paBHOBECUE

Pasnen 6. lucnepcHbie cucTeMbl
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Tema 6.1

JAucnepcHble cCHCTEMbI M
(paxTopsl ux
YCTONYNBOCTH

IlonsaTue 0 nucnepcHol cucreme. Jlucnepcuas daza u
nucrnepcuoHHast cpena. Knaccudukanust AUCTIEPCHBIX CUCTEM.
CBoiicTBa AUCTIEPCHBIX CUCTEM.

PacTBopsbl. PacTBopenne. Bona kak pactBoputesns. PactBopumMocTh
BelecTB. HachlleHHbie, HEeHACHIIICHHbBIE, TEPECHIILIEHHBIE
pacTBOPBL. 3aBUCUMOCTh PaCTBOPUMOCTH Ta30B, JKUJIKOCTEH U
TBEPJBIX BEIIECTB OT PA3INYHBIX (PaKkTOpoB. MaccoBast 10Jis
PacTBOPEHHOI'O BEUIECTBA.

IIpakTyeckoe 3ansaTre Ne 17. 3aaun Ha IPUTOTOBJIEHUE
pPacTBOPOB.

Tema 6.2.
HcciaenoBanue cCBOMCTB
AUCHEPCHBIX CUCTEM

IpakTuyeckoe 3anaTue Ne 18. MccinenoBanue n1ucnepcHbIX
CHUCTEM

Paznen 7. KauecTBeHHBbIE peaknun 06Hapy>1<elmﬂ OpPraHu4eCKuX U HEOPraHUICCKUX

BellleCTB

Tema 7.1. IIpakTnueckoe 3ansaTue Ne 19.KauecTBeHHbIe peakuu Ha
Oo0napyxenue HEOpPraHUYECKUE BEIECTBA

HEOPraHu4ecKux

KaTHOHOB U AaHHOHOB

Tema 7.2.

Oo0HnapyxeHue
OpraHn4yecKnx BelecTB
OT/IeJIbHBIX KJIACCOB €
HCII0JIb30BAHUEM
Ka4eCTBEHHbIX peakuuii

IIpakTuyeckoe 3anaTue Ne 20. KauecTBeHHbIE peaKIIMU HA
OpraHMYECKHE BEIIECTBA

JTA®DEPEHIIMPOBAHHBIN 3AUET

6. TEMATUYECKOE IINTAHUPOBAHME 110 YYEBHOMY

NMPEJIMETY
Ne HaumenoBanue pasesioB u TeM Bcero | JIlekuus Jansarusa
n/n NpaKkTHYecKue | JadopaTopHbIe
Beenenne 2 2 - -
1. | OcHoBBI cTPOEHHS BelleCTBA 10 3 7 -
1.1. | Crpoenue aTOMOB XUMHYECKHUX 5 2 3 -
JJIEMEHTOB M NPUPOAA XMMHYECKOU
CBSI3H
1.2. | llepnonnueckuii 3akoH U Tadymna J[.1. 5 1 4 -
MeHnpeneeBa
2. | XumMuuecKHe peakiuu 15 7 8
2.1. | Tumsl XUMHYECKUX pEaKIUi 7 3 4 -
2.2. | DAEKTpONUTHYECKAs JUCCOIUAIUS U 8 4 4
HOHHBIM 0OMeH
3. | Ctpoenne U cBoiictBa | 20 18 2 -
HEOPTraHWYeCKUX BelleCTB
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3.1 | Knaccudukanus, HOMEHKIaTypa U 6 6 - -
CTPOCHHE HEOPTaHNUECKHX BEUIECTB

3.2. | ®U3UKO-XUMUYECKUE CBOWCTBA 5 5 - -
HEOPraHNYECKUX BEIIECTB
3.3 | [IpousBoacTBO Heopranuyeckux | 9 7 2 -

BEIIECTB. 3HAYCHHWE U IPUMEHEHHE B
OBITY U Ha IPOU3BOJICTBE

4 CTpoeHue U CBOIiCTBA OPraHMYECKUX 42 34 8 -
BelleCTB

4.1 | Knaccudukanus, CTpOCHUE U 6 4 2 -
HOMEHKJIATYpa OPraHMYECKUX BEIICCTB

4.2 | CBolicTBa, MPOU3BOJICTBO U NTpUMEHeHue | 28 22 6 -
OPraHUYECKUX COCTMHEHUN

4.3 | Oprannveckue BEIIECTBA B 8 8 - -
KU3HENICATSILHOCTH YEIIOBEKA

5 Kuneruyeckue u 11 6 5
TepMOIUHAMHYECKHE

3aKOHOMEPHOCTH NMPOTEKAHUS
XHMHYECKHX PeaKkuuid

5.1 | Kunernueckue 3akOHOMEPHOCTHU 4 3 1
IPOTEKaHUs XUMUYECKHUX peaKIHii
5.2 | TepmonnHAMHYECKHE 3aKOHOMEPHOCTH 7 3 4 -

MPOTEKAHUS XUMUUECKUX PEAKIIUH.
PaBHOBECHE XMMHUECKUX pEaKIUi

6 JlucnepcHbIe CHCTEMBI 5 2 3

6.1 | Jucnepcuble cucTeMsl U (PaKTOPBI UX 4 2 2 -
YCTONYUBOCTH

6.2 | UccnenoBanne CBOWCTB JUCHEpCHBIX | 1 - 1
CHCTEM

7 KavecTrBeHnHbIe peakuuu 3 1 2

o0HapyKeHHs OpPraHMYecKux "
HEOPraHW4eCKHX BellecTB

7.1 | ObHapyxeHHEe HEOPTaHUYECKUX 1 - 1
KaTHOHOB U aHHOHOB
7.2 | OGHapyXeHHE OPTaHUIECKUX BEIIECTB 2 1 1

OTJEIBHBIX KJIACCOB C UCIIOIb30BAHUEM
KAYECTBEHHBIX PEaKIUN

Hroro 108 73 35

[Ipu peanuzanuu cojep>kaHus 00IIE00pa30BATEIHLHOTO Y4eOHOTO MpeaMeTa
«Xumusi» B mnpenenax ocBoeHuss OIIOII CIIO na 6a3e OCHOBHOrO OOUIETO

oOpa3oBaHus ¢ MoydeHueM cpennero oomero oopazosanus (ITIIKPC):

Buj yueOHoit padoThl O0bem yacoB
O0bem 00pa3oBaTebHOI MPOrPaMMBbl 108
O0s13aTe/IbHASI AYTUTOPHAS YUeOHAasi HAarpy3Ka (Bcero) 108

B TOM 4YHCIJIC:
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JIEKIIUHA 73
MPAKTUYECKHUE 3aHATUS 35
nabopaTopHEIC 3aHATHS Y4eOHBIM IIIaHOM
HE MPEAYCMOTPEHO
CamocTosTenpHas paboTa 00yJaronerocs Y4eOHBIM IIIaHOM
HE MPEAYCMOTPEHO
Koncynpranuu Y4eOHBIM IUIaHOM
HE MPEAYCMOTPEHO
Ipomesccymounan ammecmauyus 6 popme auddepeHunagIbHOrO 3a4eTa

7. YHEBHO-METOJANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYHEHUE ITPOT'PAMMbI YYEBHOI'O
MNPEIMETA « XUMMUSI»
7.1.0nucanue mamepuanpbHo-mexHuueckou o0a3ol, Heo0xXo0umon 0aa

ocyuiecmaesieHun 06pa3oeameJ1bnozo npouecca

N OcHallleHHOCTH crenuaJIbHbIX
Ne HanMeHoBaHue cienMaJIbHbIX HOMeUIeHUI 1 N N
N N TOMeLleH Uit " TMoMelIeHuit Jis1
n/n NMOMeIleHUH JJIs1 CAaMOCTOSITEILHOI PadoThl ..
CaMOCTOSITeJIbHOM padoThI
KabuHeT ecTecTBO3HAHUS; ayaUTOPUS IS 1. locka yyebHas
rpynmnoBbIX W HWHIAWBHUAYaJIbHBIX KOHCYHLTaHHﬁ, 2. Pabouee mecTo [IperoiaBares
TEKYLLIEro KOHTPOJIS 1 HpOMe)KYTOqHOﬁ aTTeCTalluU. 3. KoMmIuiekT yqe6H()I71 MebOenu Ha 25 yeon.
4. Harnsnasle mocodus
414000,AcTpaxaHckast 005acTb, T. AcTpaxaHb, 5. TInakarsl TeMaTHYECKHE
Habepexnas 1 Masq,117, xopmyc Ne 1; stax 3, 6. MOOMIIBHBIHM SKpaH Ha ITATHBE
nometeHne Ne35 Lumien Master View 203x203 cm
7.MoOHUNBHBIH MYJIbTUMETUHHBIH
1 npoekrtop Panasonic PT-LC56E-000145
8.llIkac BBITSDKHOM XMMHUYECKUI
JIEMOHCTPALIMOHHBIN
9. Crenanl

10.ITpubopsl, HAOOPHI IOCYIBI,
71a00PaTOPHBIX TPHHAIICKHOCTEH JIIs
XHMHUYECKOTO IKCTIEPUMEHTA, HA0OPbI
PEaKTHBOB.

7.2. Pexomenoyeman numepamypa (u3 gpedepaivHozo nepeuns)

@) OCHOGHAA yUeOHasa Tumepamypa:
bmunos, JI. H. Xumus: yueonuk g CITIO / JI. H. baunos, W. JI. Ilepdunona,
T. B. CokonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2023. — 260 c. ISBN

978-5-8114-7904-7. — Texct: 35eKTpoHHBIN // JlaHb: 3MeKTpOHHO-OMOIMOTEUHAs
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cuctrema. — URL: https://e.lanbook.com/book/167183 (mara oOpareHus:
14.10.2024). — PexxuM focTyIa: JUisl aBTOPH3. ITOJIB30BATEIICH.

0) oononnumenvHan yueoHan 1umepamypa:

I'ycesa, E. B. Xumus qisa CIIO: yueObno-meToanueckoe nocooue / E. B. I'ycena,
M. P. Buranmmna, J[. . Kynukopa. — Kazans: KHUTY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — TekcT: 35eKTpoHHBIN // JlaHb : 3JEKTPOHHO-OMOIHOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/196096 (mara oOpareHus:
14.10.2022). — PexxuM focTyma: Juist aBTOPH3. IOJIb30BaTEeICH.

Yepuukona, H. FO. Xumus B 1ocTynmHOM U310KEHUH: yueOHOE TocoOure JIsl CIo
/ H. 1O. YepHukoBa. — 2-¢ u3za., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 ¢c. —
ISBN 978-5-8114-9500-9. — Tekct: onektpoHHbld // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (marta
obpamienus: 14.10.2022). — Pexxum mocTyma: Jjisi aBTOPHU3. MOJIb30BaTENEH.

[lleBuunpina, JI. B. Xumus: yue6Hoe mocodue / JI. B. IlleBHunpina, A. H.
AmnapuaeB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
Texkcr: anexkTpoHHbIM // JlaHb: 3MEKTpOHHO-OMOMMOTEUHast cuctema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

8) nepeuens yueOHO-MemoOU1ecKo20 odecnevenus:

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 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-@3, o1 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHbIMU DeiepaibHbIM
3akoHOM OT 04.06.2014 Ne 145-®@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

2. denepanbHBII TOCYAAPCTBEHHBIM 0Opa30BATENbHBIA CTAaHAAPT CPEAHETO
oOmiero oOpa3oBaHus, YTBEPKIACHHBIM TpPHUKa30oM MUHUCTEpPCTBA 00pa3oBaHUS U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MununctepctBoM  toctuiun  Poccuiickoit  ®epepanun 7 wutons 2012 r,

peructpaunoHHbIi Ne 24480).
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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

3. Ilpuxaz MunucrepctBa mnpocBemieHusi Poccuiickoit @Deneparuu  OT
23.11.2022 Ne 1014 «O6 ytBepxkaeHuu ¢eaepaibHONH 00pa3oBaTeIbHON MPOTPAMMBbI
cpenHero ooiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

2) unmepHem-pecypcol:

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

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

http://www.iprbookshop.ru/71462.html(JIabopaTopHslii mpakTHKyM 1O 0OIIeiH
¥ HEOPTaHUYIECKOW XMMHH )

http://www.iprbookshop.ru/64399.html(Anroput™ pemeHus 3a1a4 M0 XUMUU.
[IpakTukym.)

0) 271eKMPOHHO-0UOIUOMEUHbIE CUCEMDL:

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

2. DIeKTPOHHO-0MOIMOTeUHAS cucTemMa «IPRbooks»»
(http://www.iprbookshop.ru/)

3. OO0pa3oBaTenbHO-U31aTEIbCKHIA LIEHTD «AxanemMusn»

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

8. OCOBEHHOCTH OPTAHM3AIIMU OBYUYEHMUS 11O YYEBHOMY
MPEAMETY JJIs1 UHBAJIN1OB U JIUL C OTPAHUYEHHbBIMHU
BO3MOXHOCTAMMU 310POBbS

Jlns  oOyyaromuxcsi M3 4YHCIa WHBAJIMAOB W JIMIl C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOPOBbSI HA OCHOBaHUSI MTUCbMEHHOTO 3asBJICHUS yUeOHbIN MPeIMET
«XuUMUS» peaTu3yeTcss € y4eTOM OCOOEHHOCTEH TNCUXO(DU3UYECKOTO pPa3BUTHUSA,

HMHANBUAYaJIbHBIX BO3MOYKHOCTEH M COCTOSIHUS 300POBbA.

9. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O

HPEIMETA
PesyibTaTsl IIpoBepsiemble DopMbI U METOAbI KOHTPOJIS U
oﬁyqem/m YMCHUA U SHAHUSA OLICHKH
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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/

(MM4YHOCTHBIE, Kon pe3yJbTaTOB 00yUeHHs
npeaMeTHbIE, pe3yJb Texymmit [IpomexyToun
MeTanpeaMeTHbIe) | TATOB KOHTPOJIb as arrecrauus
JUYHOCHHbLE
YyBCTBO FOP/IOCTH JII | 3HaTh OCHOBHBIE Yemuwui onpoc Jlugppepenyup
Y YBOKEHUS K 3aKOHBI XUMUU U Ilpaxmuueckasa | oeanmwll 3auem
UCTOpUU U OTKPBITHS B XUMUH, paboma
JTOCTHXKEHUSIM C/ieJIaHHbIE Tecmuposanue
OTEYECTBEHHOM pOCCUICKUMH YUeHBIMH- | Peghepam
XUMHYCCKOMN XUMHKAMU;
HayKH; XUMUYECKU YBEPEHHOE 0JIb30BaHHE
rpaMOTHOE XUMUYECKON
MOBE/ICHHE B TEPMHUHOJIOTHEH U
npodeccrnoHaIbHO CUMBOJIUKOM;
i IeSITEeTbHOCTU U B XUMHYECKH IPaMOTHOE
OBITY TIpH MIOBE/ICHUE B
oOparnieHuu ¢ npodecCuoHaIbHON
XUMUYECKUMHU JESATEILHOCTH U B OBITY
BEIIECTBaMH, P OOpalIeHUH ¢
MarepuaiamMu u XUMHYCCKHUMH
poleccamu; BEIIECTBAMH,
MarepuaiamMu u
polieccamu;
YMeHue ucnosib30BaTh
MPUOOPETEHHBIE 3HAHUS
TUTSL OOBSICHEHUST
XUMHYECKHX SIBIICHHM,
MIPOUCXOSIINX B
pupoe, ObITY U Ha
MIPOU3BO/ICTBE;
YMETh HMCIOJIb30BaTh
MIPUOOPETEHHBIE 3HAHUS
JUISL  9KOJIOTMYECKH
IrPaMOTHOIO MTOBE/ICHUS
B OKpY’KaIOILIEH cpene,
JUTSL OTICHKU BITMSTHUS
XUMHUYECKOTO
3arps3HEHUs
OKpY>Karolleu cpeabl Ha
OpraHu3M 4YeJIOBEKa U
JPYTHUE )KUBBIC
OpraHU3MBbI;
YMETh HCII0JIb30BaTh
MPUOOPETEHHBIE 3HAHUS
JUTSI IPUTOTOBJICHUS
pacTBOPOB 33JaHHOM
KOHIICHTPAIlUX B OBITY U
Ha IIPOU3BOJICTBE;
TOTOBHOCTB K JI2 | [lonumate cymHOCTh U | Peghepam Jugppepenyup

IPOAOJIDKCHUTIO

COLIMAJIBHYIO

0BAHHbIU 3a4em
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o0pa3oBaHUs U

3HAYUMOCTbH CBO€EN

TTOBBIIICHUS Oynymeii npodeccuu,
KBaJIM(pUKAIIH B MIPOSIBIISATH K HEH
n30paHHOM YCTONYMBBIA UHTEPEC;
npo¢eCcCHOHATBLHO CaMocTOsATENBHO
i IeSITeTbHOCTU U OTIpeeNsATh 3a7a4n
00BEKTUBHOE poheCCUOHATEHOTO U
OCO3HaHUE POJIH JUYHOCTHOTO Pa3BUTHSA,
XUMHYECKHX 3aHUMAThHCS
KOMIIETEHIIH B camo00pazoBaHuEM,
3TOM; OCO3HAHHO IJIAHUPOBATH

MOBBILICHHUE

KBaJTM(UKAIHH.
yMEHHUe JI3 | YMeTh UCTIOIb30BaTh Pegepam
UCIIOJIb30BaTh JOCTUKEHUS npezenmayusl
JOCTUKECHUS COBpPEMEHHOM
COBPEMEHHOMN XUMHUYECKON HAYKH CO
XUMHUYECKON HayKH cBOEH
U XUMUYECKUX npodeccnoHaTbHOM
TEXHOJIOTHH JIJIst NEeSITeNIbHOCTBIO ISt
MTOBBIIICHUS MTOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
HMHTEJUICKTYaJIbHOT WHTEIUIEKTYaJIbHOTO
0 pa3BUTHUSA B pa3BUTHUS;
BBIOpaHHOM
npodeccroHanbHO
H JeSITEeIbHOCTH,

MEmanpeomMemHuix:

HCIOJIb30BaHHUE MI | paborath ¢ Ipaxmuueckasn | Juppepenyuposa
Pa3IUYHBIX BUJIOB TEOPETUYECKUM paboma HHbLU 3a4em
MO3HABATEIbHON MAaTepHaIOM, Pegepam
JeSITeIbHOCTH U aHAJIM3UPOBATh, IeNath | Tecmupoganue
OCHOBHBIX BBIBOJIBI.
WMHTEJUIEKTYaTbHBIX MPUMEHSITh OCHOBHBIE
onepanuin METO/IbI TO3HAHUSA
(mocTaHOBKHU (HabnroeHusl, HAyYHOTO
3a/1a4u, 9KCIIEPUMEHTA) ISt
dbopMynupoBaHUs W3YYECHHUS Pa3IMUHbIX

TUIOTE3, aHAIN3a U
CHUHTE3a,
CpaBHEHUS,
0000IIeHMS,
CHCTEMAaTH3allHH,
BBISBJICHUS
MPUIUHHO-
CIEICTBEHHBIX
CBSI3EH, MMOKCKA
aHaJIOTOB,
(dbopMynupoBaHUs
BBIBOJIOB) JIJIs1
pereHus
MOCTaBICHHOMN

CTOPOH XUMHUYECKUX
00BEKTOB U MPOIIECCOB,
C KOTOPBIMU BO3HHKAET
HEOOXOAMMOCTh CTall-
KHBAaThCS B
npodeccroHanbHOI
chepe;

YMEHHUS JIeIaTh BBIBOJIBI,
YMEHHUE BBISBIIATH
CYIIECTBEHHOE,
pa3BUTHE JOTHYECKOTO
MBILIUICHUS TIPU paboTe
C TEKCTaMH, OyKJIETOM,
HaOIIOIaTh 3a
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3ajauu,
MIPUMEHEHHE
OCHOBHBIX METOJIOB
MO3HAHUS
(HabmroieHus,
HAYYHOTO
AKCIIEPUMEHTA) JIst
W3YyYCHUS
Pa3IUYHBIX CTOPOH
XUMHAYECKHX
O00BEKTOB U
MIPOIIECCOB, C
KOTOPBIMH
BO3HUKACT
HE00X0IMMOCTh
CTaJIKUBAThCS B
npodeccrnoHaIbHO
i chepe;

BEILIECTBAMHU, IPOBOAUTH
HCCIIEN0BATENbCKUE
MpOLIeAypPbl, Pa3BUBATH
[103HABATEJIbHBIN
HHTEpEC K MpEeAMETY U
MpoLeCCy MTO3HAHMUSL.
yMEHUE
XapaKTepU30BaTh
3JEMEHTHI MO UX
MOJIOKEHHUIO B
[Tepuonnueckon
cucteme JI.11.
Menaeneesa.
OOBACHATH 3aBUCUMOCTh
CBOWCTB BEILIECTB OT UX
COCTaBa U CTPOECHUS,
MIPUPOLY XUMHYECKOU
CBSI3U 3aBUCUMOCTh
CKOPOCTH XUMUYECKOU
PEeaKINK U MOJ0KECHUE
XUMHUYECKOTO
paBHOBECHS OT
pa3nu4HbIX (HaKTOPOB;
YMETh OTPEIEIATh
BO3MOKHOCTHU
MIPOTEKAHUS
XUMHUYECKUX
MPEBPALLECHUH B
Pa3JIMYHBIX YCIOBUSX U
OLIEHKH WX MOCJEACTBUM
HCIIOb30BAHNE
aOCTPaKTHOTO
MBIIUIEHHUS,
MPOJIOKUTH Pa3BUTHE
XUMHUYECKOHN peun,
oborarars ee
CJIOBApHBIN 3ar1ac npu
YCTHBIX OTBETaxX U
ITPAMOTHOE BBITIOJIHEHHE
MIPU CaMOCTOSATEIbHBIX
3a/IaHUSIX.

CBS3BIBATh U3YUCHHBIN
Marepuai co CBoer
npodecCuoHATBHON
JeSTEIbHOCTBIO

WCTIOJIh30BaHUE
Pa3IUYHbBIX
WCTOYHHUKOB JIJISI
MOJTyYeHHUs
XUMHYECKON
uH(popMaIuy,
YMEHHUE OIEHHUTH €€

M2

[IpoBoauTH
CaMOCTOATEIIbHBIN
ITOMCK XUMUYECKON
uHpOpMaINU C
HCIIOJIb30BaHUEM
Pa3IUYHBIX HCTOUYHUKOB
(HaYy4HO-TIOMYJISIPHBIX

IIpakmuueckas
paboma
Pegepam
npe3eHmayus
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JIOCTOBEPHOCTD IS

W3JaHUM,

JOCTUKECHUS KOMITBIOTEPHBIX 0a3
XOPOIITUX JIAHHBIX, PECYPCOB
PE3yNbTaTOB B Wnrepuera);
npodeccroHaIbHO HCIIOJIb30BaTh
it cdepe; KOMITbIOTEpPHbBIE
TEXHOJIOTUH IS
00paboTKH U mepeaun
XUMHYECKON
nHpOpMaIUK U ee
MPECTABICHUS B
pa3nuYHbIX (hopmMax.
Ocy1iecTBISITh TOUCK
nHpopManuu,
HEOO0XOAUMOM 15t
3¢ pexTUBHOTO
BBITIOJTHEHUS
npodeccnoHaTbHBIX
3a/a4y
npeoMemHublx:
c(hOpMHUPOBAHHOCT I1] | Ilonumars ponb XumMuu | Yemmuwiii onpoc | [Jugpgpepenyuposa
b IIPEJICTABICHUN O B €CTECTBO3HAHHH, €€ Tecmuposanue | HHbl 3a4em
MECTE XUMHUH B CBSI3b C IPYTUMHU Ipaxmuueckas
COBpPEMEHHOM €CTECTBEHHBIMU paboma
HAyYHOU KapTHUHE HayKaMu, 3HAUCHHE B
MUpa; TOHUMaHUE KU3HU COBPEMEHHOTO
pOJIM XMMUU B oOmrecTBa
dbopMupoBaHUH 3HaTh BaXKHEUIINE
Kpyrosopa u BEIIECTBA U MAaTEPHAIIBL.
(GYHKIIMOHATTEHOM
IPaMOTHOCTH
YenoBeKa s
peteHust
MPAKTUYECKUX
3ajay;
BJIaJICHUE 112 | 3HaTb OCHOBHBIE 3aKOHBI | Yemuuiii onpoc Huppepenyup
OCHOBOIIOJIATAIOTIIH XUMHU: CTEXUOMETpUsl, | Tecmuposanue | o8anHblll 3auem
MU XUMHYECKUMU 3aKOH COXpaHEeHHs Ilpaxmuueckas
TTOHSATHSIMH, Macchl BEUIECTB, paboma
TEOPUSAMH, BIIA/IETh
3aKOHAMH U OCHOBOIIOJIATAIOIIIAMHU
3aKOHOMEPHOCTSIMHU XUMHYECKHUMHU
; YBEpEHHOE TTOHATHSIMH, TEOPHUSIMHU,
MOJIb30BaHKE 3aKOHAMH U
XUMHYECKOH 3aKOHOMEPHOCTSIMU;
TEPMHUHOJIOTHEH U yYMETb Ha3bIBaTh:
CHMBOJIMKOH; M3yYeHHBIE BEIIECTBA IO
TPUBUAIILHON WIH
MEXIyHAPOAHOU
HOMEHKJIATYPE;
BJIQJICHUC I13 | ymMeTb  BBINOJHATH Ilpakxmuueckasa | Juppepenyuposa
OCHOBHBIMH XUMHUYECKHH paboma HHbBLU 3a4em
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METOIaMH
HAy4YHOTO
MMO3HAHUS,
HCIIOJIb3YEMBIMHU B
XUMMWH:
HaOJIIOIEHUEM,
OIIMCaHHEM,
HU3MEpEHHUEM,
IKCIIEPUMEHTOM;
YMCHHE
o0OpabaTkIiBaTh,
OOBACHATH
PE3YIBTATHI
MIPOBEICHHBIX
OIIBITOB U JcaTh
BBIBOJIBI;
TOTOBHOCTEH U
CIIOCOOHOCTH
MPUMEHSITh METOJIbI
MO3HAHUS TIPU

SKCHEPUMEHT 10
pacrno3HaBaHUIO
BaXXHEHIITHX
HEOPraHUYECKUuX 1
OpraHUYECKUX
COCIUHEHHI;

Tecmuposanue

pelieHnn
MPAKTUYECKUX
3azauy;
c(hOpMUPOBAHHOCT 114 | Ymerb pemiaTh Ipaxmuueckasa | Juppepenyuposa
b YMEHUS JaBaTh pacueTHbIE 3aJ1a4M 110 paboma HHbLIU 3a4em
KOJIMYECTBEHHBIC xumuueckuM popmynam | Tecmuposanue
OIICHKHU 1 Y YpaBHEHUSIM;
MIPOU3BOJIUTH WCIOJIb30BaTh
pacyeTsl 1o MIPUOOPETCHHBIC 3HAHUS
XUMUYECKUM Y yMEHUS B
dhopmynam u MPaKTUYECKOU
YpaBHEHUSIM; JEeATEIbHOCTH 1
MOBCEIHEBHOM KU3HU:
BJIaJICHUE I15 | Ymenue 6e30macHoro Yemmuwiii onpoc
IIpaBUIaMu oOpariieHus ¢ roprounMu | IIpakmuueckas
TEXHUKHU Y TOKCUYHBIMU paboma
0€30MacHOCTH NP BEILIECTBAMH U
WCIIOb30BAHUH 1abopaTopHBIM
XUMHUYECKHAX o0opynoBaHuEM;
BELIECTB;
c(hOpMUPOBAHHOCT 116 | YMeHue KpUTHIECKOM Yemuwi onpoc

b COOCTBEHHOM
MTO3UITUH TI0
OTHOIICHUIO K
XUMHUYECKOU
uHpopManuy,
MOJy4aeMoil U3
pa3HbIX
HMCTOYHHUKOB.

OLIEHKU JIOCTOBEPHOCTH
XUMHYECKON
uH(popMaIuy,
MOCTYIAOIIEN U3
Pa3HbIX HCTOYHHUKOB.

Peghepam
npesenmayusi
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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, OCO3HAHUE IIEHHOCTH MacTepCTBa,
Tpyaosooue;

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

- HHTEPEC K pa3InuHbIM cepam npodeccruoHaIbHON
JIeITEIIbHOCTH,

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMo3HABATEJIbHBIMU AeHCTBHAMM:

a) 0a30BbIe JJOrHYECKHE TeiCTBHS:

- 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 TOCTHIKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SBJICHUSX;
- BHOCUTH KOPPEKTHUBBI B JICATCIILHOCTH, OICHHUBATh
COOTBETCTBHUE PE3YIIHTATOB IEJISIM, OIICHHBATh PUCKU
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEUICHUH
YKU3HEHHBIX TIPOo0IieM

- 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,
M30MEpBbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YTI€BOAOPOIbI,
KHUCIIOPO/I- ¥ a30TCOIEPIKaIINe COSAMHEHUS, OMOJIOTHYECKH
aKTUBHBIC BellecTBa (YIJIeBObI, JKUPBI, OETTKH), MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAIUTNYECKAs PEIIETKA, TUITBI XUMUUECKHUX
peakuuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, IK30- U
SHJO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
ANEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTHIECKAS
JUCCOIMAIMs, OKUCIUTEINb, BOCCTAHOBUTENh, CKOPOCTh
XUMHYECKON peakIiy, XUMHUUECKOEe PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHUsl XUMHUECKOTO CTPOCHUSI OPTaHUYECKHUX BEIIECTB
A.M. byrneposa, Teopus 3JIEKTPOIUTHUECKON TUCCOIUALINH,
nepuoanueckuii 3akoH [[.M. MenneneeBa, 3aK0H COXpaHEHUS
MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH,
(hakTonornueckre CBEJACHMs O CBOMCTBAX, COCTAaBE, MOJIYYEHUU U
0€30MMacCHOM HCIIOIb30BAaHUH BaXKHEUIINX HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAEITETbHOCTH
YEJIOBEKa;




0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

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

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THUIIOTE3Y €€ PEIICHMS,
HaxOJIUTh apryMEHTHI JIJIS IOKa3aTeJIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMETPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TIOJYYEHHBIC B XOJIC PEIICHUS 3a1a49H
Pe3YNIbTAThI, KPUTHICCKHU OIEHUBATH MX JOCTOBEPHOCT,
MIPOTHO3HPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

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

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, NTPEIaraTh OPUTrHHAIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTD UX UCIOJIb30BAaHUs B IO3HABATCIIBHOW U
COLIMAIBHON MTPAKTHUKE

- YMETb BBISBIISTh XapaKTEPHbIC MPU3HAKU U B3aUMOCBSI3b
M3YYEHHBIX MOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MTOHITHS
MIPU ONMHCAHUM CTPOEHUS U CBOMCTB HEOPTraHUYECKUX U
OpPraHWYECKUX BELECTB U UX MPEBPALLECHUN; BBIABISTh
B3aUMOCBSI3b XUMUYECKUX 3HAHUU C TIOHATUSIMU U
IPEICTABICHUSMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIIOJIb30BATh HANMEHOBAHUS XUMUYECKUX
COEMHEHHNI MEXIYHApPOIHOTO COK3a TEOPETUUECKON U
MPUKIIAIHON XUMUHU U TPUBUAIBHBIC HA3BAHUS BAXKHEHIIIMX
BEIIECTB (ITHJICH, alleTHJICH, TIUIEPHH, (eHOI, (hOpMaIIbICTH I,
YKCYCHAasi KHCJIOTA, TJIUIWH, YyrapHbIA ra3, YIiIeKUCIIbIN a3,
aMMUaK, raiieHasl U3BeCThb, HeralleHast U3BECThb, IUThEBasi COJla U
JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpPraHMYECKUX BELIECTB, YPABHEHUS XUMUUYECKUX PEAKIIUA,
OOBSCHATH UX CMBICT; IOATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCTIEPUMEHTAMH 1
3alUCSIMU YPABHEHHI XUMUYECKUX PEAKIINIA;

- YME€Tbh YCTaHABIMBATh MPUHAJIIC)KHOCTh U3y4YEHHBIX
HEOPTraHUYECKUX U OPTaHUYECKHUX BEIECTB K ONPECICHHBIM
KJIaccaM U TpylniaM COeIMHEHUH, XapakTepru30BaTh UX COCTaB U
BaYKHEUIIIME CBOMCTBA; ONPEACIATh BUABl XUMUUYECKUX CBS3EH
(KoBaJIeHTHAas, HOHHAs, METAJUINYECKasi, BOJOPOIHAS ), TUIIBI
KPUCTATMYECKHUX PEIIETOK BEIIECTB; KIacCU(PUIIMPOBAThH
XUMHUYECKUE PEAKIINH;

- copMHUpOBATH TIPEACTABICHUS: O MATEPUATLHOM €MHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MIO3HABAEMOCTH SIBJICHUH TIPUPOJIBI; O
MeCTe Y 3HAUCHUH XUMUU B CHCTEME €CTECTBEHHBIX HAYK U €€
poJiu B 00eCrieueHNU YCTOMYHNBOIO Pa3BUTHS YEJIOBEUECTBA: B
pelIeHny mpooIeM SKOIOTUYECKOM, SHEPTETHIECKON U MUILEBOI
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0€30M1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHIMH HOBBIX
MaTepHaIOB, HOBBIX HCTOYHHUKOB YHEPTUH, B 00ECTICYCHUN
panMoHaIBFHOTO IPUPOAOIOIB30BaHMUS, B (POPMUPOBAHUH
MHPOBO33pEHUS U 001N KyJIbTYphI UEIOBEKA, a TAKXKE
9KOJIOTUYECKU OOOCHOBAHHOT'O OTHOILEHUS K CBOEMY 370POBBIO
U IPUPOJIHON CpeIe;

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

nn

opOuTaneii, xumuueckas cBsi3b (" " u "", KpaTHBIE CBSI3M),
MOJISIpHasi KOHLIEHTpALHsl, CTPYKTypHas (hopMyIia, U30Mepus
(cTpykTypHas, reoMeTpuueckas (IUC-TPaHC-U30MEPHs), TUIIBI
XUMHUYECKHUX PeaKiuii (roMo- U TeTepOreHHbIe, 00paTUMBIE U
HEeOoOpaTHUMBIE), PaCTBOPHI (ICTUHHBIC, 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 MTPE/ICTABICHHS O CTPOCHHH BEIECTBA Ha
aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX;
MPEJICTaBICHHUS O MEXaHU3MAaX XUMUYECKUX PEaKIui,
TEPMOAMHAMHYECKUX M KHHETHUECKHUX 3aKOHOMEPHOCTAX MX
MPOTEKAHUS, 0 XUMUYECKOM PABHOBECHH, TUCIIEPCHBIX
cucreMax, (akTOIOTHIECKUE CBEJICHUS 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 BeIUYUH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapaAKTEPHU3YIOLIUX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PACYEThl O HAXOXKJICHUIO XUMUYECKOH (hOPMYIIbI
BEIIIECTBA; pacueThl Macchl (00beMa, KOJMUECTBA BEIIECTBA)
IPOAYKTa PEaKUH, €CIIU OJHO U3 UCXOJHBIX BEILECTB JAHO B
BH/JIC PACTBOpA C ONPEIEICHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA WIIU JAHO B U30BITKE (MIMEET
IPUMECH); PacueThl MaCCOBOM MM 00BEMHOM JJOJIM BBIXO/A
IPOAYKTa PEAKIMU; PacYeThl TEIIOBOTO 3(pdekTa peakuui,
00BEMHBIX OTHOLIEHUH Ta30B;

- YMETh BBIABIATH XapaKTE€PHbIE IPU3HAKU U B3aUMOCBS3b
HU3YUYCHHBIX HOH?ITI/IfI, MMPUMCEHATE COOTBCTCTBYIOIIUC ITOHATHUA
IIpY ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHWYECKHUX U
OpPTraHN4YC€CKUX BCHICCTB U UX npeBpameHHﬁ; BBISIBJIIATD
B3aMMOCBS3b XUMHUYECKNX 3HAHWUH C TIOHATHSIMU U
NpEeACTaBICHUSIMH IPYTUX MPEAMETOB il 60JIee 0CO3HAHHOTO
HOHUMAaHMA U 00BSICHEHHSI CYLTHOCTH MaTepUaIbHOTO €IMHCTBA
MHpA; HCII0JIb30BaTh CUCTEMHbIE XMMUYECKHE 3HAHUS JUIS
00BSICHEHUS U TPOTHO3UPOBAHMS IBJICHUN, MMEIOLITNX
€CTECTBEHHOHAYUYHYIO IIPUPOLY;

- YMCTb HCII0JIb30BAaTh HAMMCHOBAHUA XUMHWYCCKUX
COEMHEHHNI MEXYHApPOIHOTO COK3a TEOPETUUECKON U
HpI/IKJIa}IHOfl XUMHHU U TPUBUAJIBHBIC Ha3BaHUA BEIICCTB,
OTHOCAIINXCA K NU3YYCHHBIM KJIaCCaM OpTraHUYCCKUX U
HEOPraHMYECKHUX COEIUHEHMI; NCII0JIB30BATh XMMUUECKYIO
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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: OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIUi
MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX
peakuuii; peakiuii HOHHOro 0OMeHa IyTeM COCTaBICHUS HX
MOJIHBIX M COKPAIIIEHHBIX HOHHBIX YPAaBHEHUI; peaKIuii
TUAPOIIN3a, PEAKIIMNA KOMILIEKCO0OOpa3oBaHus (Ha mpuMmepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS ); TOATBEPKIAThH
XapaKkTepHbIE XUMUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aITUCSIMU YPaBHEHHI
XUMHYECKHUX PEaKIIHii;

- YMETh Kiaccu(puuupoBaTh HEOPraHUIECKHUE U
OpraHMYEeCKHe BEIIECTBA U XMMHUECKHUE PEAKIIIH,
CaMOCTOSTENIbHO BEIOMPATh OCHOBAHUS U KPUTEPUU TSI
KJIACCU(PUKAIIMH U3y4aeMbIX XUMHUYECKIUX 0OHEKTOB;
XapaKTePU30BaTh COCTAB U BaYKHEUIIINE CBOMCTBA BEUIECTB,
MIPUHAJYICKAIIUX K OMPEICTICHHBIM KJIaccam | rpyIimnam
COEIMHEHUH (TIPOCThIE BEIIECTBA, OKCU/IbI, TUAPOKCHIBI, COJIH;
YTIEBOIOPObI, MPOCTHIE YPHUPHI, CIUPTHI, PEHONBI, ATTbIETUIBI,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE dPHUPHI, KUPBHI,
yTJEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OTIKU); TPUMEHSTh 3HAHUS
0 COCTaBE€ M CBOMCTBAX BEIIECTB ISl IKCIIEPUMEHTAIbHOM
MIPOBEPKHU TUMOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMUYECKUX PEaKIIUi U TPOTHO3UPOBAHUS BOZMOKHOCTEH MX
OCYILIECTBIICHHUS;

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

- YMETh XapaKTepU30BaTh JIEKTPOHHOE 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 NU3MEHEHUS 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¢eCcCuOHAITBHON
JeSTEeTbHOCTH

B o06.1acTH HEHHOCTH HAYYHOT'O O3HAHUS:

- chopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS 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;

- OCO3HAHHE LIEHHOCTH HAYYHOH e TeTbHOCTH,
TOTOBHOCTH OCYIIIECTBIISATH TIPOCKTHYIO M UCCIIETOBATEIBCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,

OBiaieHHe YHHBEPCAJIbLHBIMH Y4e0HBIMH
IMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHdopManmeii:

- YMETh IJIAHUPOBATH U BBIMOIHITh XUMUYECKHIA
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUYECKHUX BEIIECTB IIPU
HarpeBaHuu, MOJyYeHHE STUIICHA U U3yUYEHHUE ero CBOWCTB,
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 cynbgaT-, KapOOHAT- U XJIOPHUJI-aHUOHBI, HA KATUOH AaMMOHHUS;
pemaTh 3KCepuMEHTaNIbHBIC 3a/1a4u 10 TeMaM "Mertabl" 1
"Hemeranbl") B COOTBETCTBUM C IPABUIAMU TEXHUKHU
0€30MMacHOCTH NP OOpaIIeHUH C BEIIECTBAMU U J1a00PaTOPHBIM
000py/I0BaHUEM; TIPEJCTABIISTH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMe 3aKcH YpaBHEHUN COOTBETCTBYIOIINX
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(pOPMAaLIUU Pa3IUMYHBIX BUJIOB U (JOPM IIPECTABICHMUS;

- 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 MOPAJIbHO-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, pecypcocOepesKeH s, IPaBOBbIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30I1aCHOCTH;

- 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 TIO3HAHMS
BEILECTB U XMMHUYECKHX sIBJICHUH (HaOroieHue, n3MepeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- YMETbh IPOBOJUTH PacyeThl 10 XUMHUECKUM GopMyiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM
(GU3NYECKUX BETUYMH, XapaKTEePU3YIOIINX BEUIECTBA 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;

- YMETb CAMOCTOATEIBHO IIJIAHUPOBATh U IPOBOJUTH
XUMHYECKUH SKCIIEPUMEHT (IIOJTy4eHHE U N3yYEHHE CBOMCTB
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB, KAUECTBEHHbBIE
peaKuuu yriieBoAOPOJOB Pa3INYHBIX KJIACCOB U
KHCIIOPOACOAEPKAIUX OPraHUYECKUX BELIECTB, PEILICHUE
9KCIIEPUMEHTAJIBHBIX 33a4 110 PAaCIIO3HABAHUIO HEOPTraHUYECKUX
¥ OpPraHMYECKUX BEIIECTB) C COOIOCHNEM MpaBUIl H€3011aCHOTI0
oOpalleHus C BeleCTBaMU U JJa0OpaTOPHBIM 000PYy10BaHUEM,
(opMyIMpOBATH 1IENTU UCCIEI0BAHNUS, IPEIOCTABIIATH B
pa3nuyHOi popMe pe3ynbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATH U
OLIEHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYILECTBIIATH LIEJICHANPABIECHHBIN TOUCK
XUMHYECKON MHPOpPMAIUH B pa3IMYHbIX UCTOUHUKAX (HaydHas
1 y4eOHO-Hay4Has JINTepaTypa, CPeACTBA MaCCOBOM
uHpopManuu, cetb IHTEpHET U Jpyrue), KPUTHIECKU
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aHAJM3UPOBATh XUMHUYECKYIO0 HH(POPMALINIO, TIepepadbaThiBaTh ee
Y MCTIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHOHN yueOHOM
3ajaveit;

- BJIaJIETh CUCTEMOM 3HAHHUI O METOJAX HAyYHOT'O ITO3HAHUS
SIBJICHUI TIPUPOJbI, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX U
YMEHUSIMU NIPUMEHATh 3TU 3HAHUS IIPU 3KCIEPUMEHTAIBHOM
UCCJIEIOBAHUH BEILIECTB U JUIsl OOBSICHEHUS XUMHUECKUX
SIBJIEHU, IMEIOIINX MECTO B IPUPOJIEC MPAKTUYECKOMN
JeATEIbHOCTH Y€JI0OBEKA U B IIOBCETHEBHOW JKU3HH;

OK 04.
DddexTuBHO
B3aUMOJICHCTBOBATh U
pabortath B
KOJUICKTUBE U
KOMaH1e

- FOTOBHOCTb K CAaMOPAa3BUTHIO, CAMOCTOATEILHOCTU U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKaMU Y4eOHO-UCCIIE10BaTEIbCKOM,
IIPOEKTHOM U COLIMAIIBHON JEATEIIHOCTH;

Osgi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHA
NeHCTBUAMM:

I) COBMECTHas AeITeJIbHOCTD!

- IOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U
UHAUBUAYaAJIbHON paboThI;

- IPUHUMATD LI€JTM COBMECTHOM JESATEIIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUSA TI0 €€
JOCTHKEHUIO: COCTABIIATh IUIAH IEHCTBUMN, PaCIIPEIEIISTh
POJIM C Y4ETOM MHEHHH yYaCTHUKOB OOCYX/IaTh pe3yJIbTaThl
COBMECTHOH paboTBhI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSIX
pealbHOT0, BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

- 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
peaxuu OeTKOB; MPOBOANUTH PEAKIIUN HOHHOTO OOMEHa,
OTIpEeEIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKLUU
Ha cynbdaT-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMUSI;
pemaTh dKCIepuMeHTaIbHbIC 3a7aun 1Mo TemaM "MeTtaisl" u
"HemeTtanibl") B COOTBETCTBUH C MPAaBUIAMHU TEXHUKU
6€30MacHOCTH ITpU OOPALIEHNUH C BELIECTBAaMH U J1a00paTOPHBIM
000pyZI0BaHUEM; MTPEJICTABIIATH PE3YJIbTaThl XUMHUECKOTO
HKCHEpUMEHTa B (JOPME 3aIIUCH YPAaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BEIBOJBI HA OCHOBE 3TUX
Pe3yNIbTaTOB;

-YMETh CaMOCTOSITENILHO IJIAHUPOBAThH U MPOBOJIUTH
XUMHYECKUH SKCIIEPUMEHT (TI0JydeHHe U U3YYEeHHUE CBOICTB
HEOPraHMYECKUX U OPraHUYEeCKUX BEIIECTB, KAUECTBEHHBIE
peakuuu yriieBOAOPOI0B Pa3InYHbIX KJIACCOB U
KHCJIOPOJICOAEPKAIUX OPraHNYECKUX BELIECTB, PEIICHUE
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OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHbIMU
AeCTBUAMMU:

1) NpUHATHE ce0sl U APYTUX JIIOAei:

- IPUHUMATh MOTHBBI U PT'YMEHTHI IPYTUX JOAEH IpH
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 OPTaHMYECKUX BEIIECTB) C COOIIOICHUEM MPaBUI 0€301aCHOTO
oOpalIeHus C BeeCTBAMU U TaOOPaTOPHBIM 000PYIOBaHHUEM,
(hopMyIHpOBATH 1SN HCCIICIOBAHUS, IPEIOCTABIISATH B
pa3uyHON opMe pPe3yNIbTaThl IKCIICPUMEHTA, aHAIU3UPOBATH U
OLICHUBATh UX JJOCTOBEPHOCTb;

OK 07.
CoielicTBOBAaTh
COXPaHEHHUIO
OKpY>KaroIen cpepl,
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 COLMATBbHO-3)KOHOMUYECKUX IPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLMAIBHON 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 Y4€OHO-HUCCIIe10BaTEIbCKOM,
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 ILIEJISIX COXPAHEHUsI CBOETO 3/I0POBBS M OKPYXKAIOIIEH
MPUPOJIHON CPE/Ibl; YYUTHIBATH OMIACHOCTh BO3/IEUCTBHUS HA
YKUBBIE OpPTaHU3MBbI OMPEICTICHHBIX BEIIECTB, TOHUMAs CMbICI
MoKa3aTesl MPeAeTbHON JOMYCTUMON KOHIICHTPAIIHH;

- YMETh MPOTHO3UPOBATH, AHATM3UPOBATH U OIICHUBATH C
MO3HUIMI DKOJOrHYeCKO 0€30MaCHOCTH ITOCIEACTBHS OBITOBOH U
MIPOU3BOJICTBEHHOM JCATEIIBHOCTH YEJIOBEKA, CBI3aHHOM 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
OpraHU3Mbl OIIPEIEICHHBIX BEIIECTB, IOHUMAst CMBICII
II0KAa3aTels MPeIeIbHOM T0IyCTUMONM KOHIICHTPALMH, U
HOSACHATH Ha IpUMepax cocoObl yMEHbUICHUS U
IIPEIOTBPALICHNS UX BPEIHOTO BO3ACUCTBHS HA OPraHU3M
YeJI0BEKa.
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