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1. HIOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma 00111€00pa30BaTEIBHOTO YU4EOHOTO TPEAMETa «XUMUSDY
npeaHazHadyeHa g uzydeHus xumun B koiuiemke JKKX ATACY, peanusyroniem
00pa30BaTENbHYIO MPOTpaMMy CPEAHETO O0IIET0 00pa30BaHus B Mpeesiax OCBOCHUS
OCHOBHOM TmpodeccuoHaibHoM obOpa3zoBatenbHoi mnporpammbl CIIO (IITTKPC) Ha
0a3ze OCHOBHOro oOmiero oOpa3oBaHUsI MPHU MOJATOTOBKE KBaTU(UIIMPOBAHHBIX
pabouux, cayxkamux 1mo npodeccun 08.10.27 «Mactep o0IIEeCTPOUTETBHBIX PAOOT.

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

- denepanbHBIM TOCYAAPCTBEHHBIM 00pa30BATENIbHBIM CTAHAAPTOM CPEIHETO
oOmiero oOpa3oBaHus, YTBEPKACHHBIM NpPHKAa30M MUHUCTEpPCTBA 00pa30BaHUSI U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunncrepctBoM  toctuiuun  Poccuiickoit  ®epepanum 7 wutons 2012 r,
peructpannoHHbIii No 24480).

- Ilpumkazom MuHuncrepcTBa mnpocsemeHuss Poccuiickon @Penepauuu  OT
23.11.2022 Ne 1014 «O6 yTtBepxkaenuu ¢eepanbHoi 00pa3oBaTEIbLHOM TPOrpaMMbl
cpeaHero ooiiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

ConepxaHue TpOrpaMMmbl Y4eOHOTO TpeaMeTa «XHUMHUS» HaIpaBIeHO Ha
JIOCTUKECHUE CIEAYIONIUX HeJIeH:

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

- hopMupOBaHUE Y 00YUAIOIIUXCS 1IEIOCTHOTO MPECTABICHUS O MUPE U POJIH
XUMHUHM B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUpPA; YMEHUS
OOBSCHATh OOBEKTHI M MPOIECCHI OKPYXKAIOIIECH JAEHCTBUTEIHHOCTU: MPHUPOIHOM,
COLMAJIBHOM, KYJBbTYPHOM, TEXHUYECKOW CpPEAbl, — HCIOJb3yS IJId ITOTO
XUMHUYECKUE 3HAHUS;

- pa3BUTHE Y OOYJAIONIUXCSl YMEHUH pa3nuyuath (PakThl U OIICHKU, CPABHUBATH
OIICHOYHBIC BBIBOJBI, BUACTh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPHUEB C
OTIpPEJICTICHHOW  CHCTeMOW  IIeHHOCTeH, (opMyiupoBaTh U  OOOCHOBBIBATH

COOCTBEHHYIO MO3UIIUIO;



- mnpuoOpeTreHne OOYyYaIOUUMUCS OIbITa Pa3HOOOpPa3HOW JAESITENbHOCTH,
NO3HAHHWA W CAMOIIO3HAHMS; KIIOYEBBIX HABBIKOB, HMMEIOIIUX YHUBEPCAIBHOE
3HaUEHUE JUIsl PA3JIMYHBIX BHJIOB JCSATEIBHOCTU (HABBIKOB pEIICHHS MpoOIieM,
OpPUHATHA  pEUIeHWM, TOWCKa, aHaiau3a W 00paboTku  HHOpMAIHH,
KOMMYHUKATHUBHBIX HABBIKOB, HABBIKOB M3MEPEHUM, COTPYAHUYECTBA, 0€30MaCHOIO

oOpallieHusl ¢ BEIIECTBAMU B ITOBCETHEBHOM KU3HM).

2. OBIIIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJMETA
«XHUMMUS»

XuMusi — 3TO HayKa O BEIIEeCTBaX, UX COCTaBE M CTPOCHHUH, CBOMCTBAX W
NPEeBpPALICHUSIX, 3HAYEHUM XUMHYECKHX BELIECTB, MAaTE€pPUaJIOB M MPOILIECCOB B
MPAKTHUECKOHN JEeITeIbHOCTH YEeTIOBEKA.

Copepxanne  0011€00pa3oBaTeNbHOrO  y4eOHOro mpeaMmera  «XHUMHS»
HaIpaBJIEHO HA YCBOEHHE OOY4YalOIIMMUCS OCHOBHBIX MOHSTHUI, 3aKOHOB U TEOPUM
XUMHH, OBJIQJICHUE YMEHUAMHU HAOIIOAaTh XWMUYECKUE SIBIICHUS, IPOBOAUTH
XUMHYECKUN SKCIIEPUMEHT, ITPOU3BOJUTh PacUeThl HA OCHOBE XMMHUUYECKUX (POpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUH.

B npornecce nzyueHus XuMuu y 00y4aroniuxcsi pa3BUBaOTCS I03HABATEIbHBIC
UHTEPEChl U HHTEIICKTYaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSTEIHHOM
npuOOpeTEeHNs] 3HAHUN 10 XUMHH B COOTBETCTBUHU C BO3HHKAIOUIMMH KHU3HEHHBIMHU
npobyieMaMu, BOCHHUTHIBAETCS OEpexHOE OTHOUIEHHS K MpHUpPOjAE, IMOHHUMaHUE
3I0pOBOTr0 00pa3a KU3HHU, HEOOXOJUMOCTH MPEAYNPEXKACHHS SBJICHUNA, HAHOCALIUX
Bpell 3J0pPOBBI0 M OKpyXkaromen cpene. OHM OCBAMBAIOT NPUEMBI T'PAMOTHOTIO,
0€30I1acCHOr0 KCIOJIb30BAHUS XUMUYECKUX BEIECTB U MaTEpUajIoB, IPUMEHSEMbIX B
OBITY, CEIbCKOM XO3SIICTBE U HA TIPOU3BOJICTBE.

B mpodeccuonanbHpix 00pa3oBaTENbHBIX OPraHU3aLUAX, PEATU3YIOLIUX
o0pa3oBaTeIbHYIO MPOrpaMMy CpeaHero oomero oopa3oBaHus B MpeeaaX OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOIr0 001Iero 00pa3oBaHusi, yueOHbIN IpeaMeT « XUMHUSD)

n3ydaercs Ha ©0OazoBom ypoBHe DI'OC cpemnero olmero o0pa3oBaHHS,



OCHOBBIBA€TCS Ha 3HAHUSAX OOYYAIOUIUXCA, MOJYYCHHBIX NMPU H3YYCHUU (PHU3UKH,
ounonoruu, reorpaguu, MaTeEMaTUKNA B OCHOBHOM IIIKOJIE.

Peanuzanus JeAyKTHMBHOIO NOAXOAa K H3YYEHHIO XUMHHM CIOCOOCTBYET
pPa3BUTHIO TaKUX JIOTMYECKUX OIEpaluii MBIIJICHUS, KaK aHalu3 M CHHTE3,
000OlIEHNE M KOHKPETH3allus, CpPaBHEHHWE U aHAJIOIMs, CHUCTEMaTu3auus H
KJIacCUUKaIIUs.

W3ydyenne XuUMHH B NPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3ALUSX,
peanu3yromux 00pa30BaTEIbHYI0 MpPOrpaMMy CpeaHero oOIero oOpa3oBaHMs B
npenenax ocsoeHuss OIIOIT CIIO na 6a3ze oCHOBHOro 0011ero oOpa3oBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT NMpo@uiist npodheccuoHanbHOro 00pa3oBaHMUs.
OTO BBIpAXAETCsl B COJEPKaHUU OOYUEHHs, KOJMYECTBE YaCOB, BBIIEISEMBIX Ha
U3yYEHHE OTIENBHBIX TEM TMPOTPaMMBbl, TIIyOMHE WX OCBOCHHS OOYYarOIIUMUCH,
o0beME U  XapakTepe [MpaKkTUYECKUX  3aHATHM, BUAaX  BHEAYJUTOPHOU
CaMOCTOSITENIbHON pabOThI CTYIEHTOB.

B mpomecce u3ydeHHs XMMHHU TEOPETHUYECKHWE CBEACHUS JIOTOIHSIOTCS
JEMOHCTpalUsIMH, J1a0OpaTOPHBIMM OMNBITAMH M MPAKTUYECKUMH  3aHATHIMH.
3HAYUTENBHOE MECTO OTBOJUTCS XHUMHUYECKOMY OJKcrepuMeHTy. OH OTKpBIBAaeT
BO3MOXKHOCTh ()OPMHUPOBATH y OOYyYaIOIUXCsl CIELUaIbHbIe MPEIMETHBIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBINOJHATH MPOCThIE XUMHUYECKHE OIBITHI, YYUTb
0e30MacHOMY M JKOJIOTMYECKM TpPaMOTHOMY OOpalleHUuI0 C  BELIECTBAMH,
MaTepuajgamMH U mpoLeccaMu B ObITY U Ha IPOU3BO/ICTBE.

B mpouecce wu3ydeHus XUMHUM BaXHO (HOPMUPOBATH WH(GOPMALMOHHYIO
KOMIETEHTHOCTh oOOydaromuxcs. [losTomy mpu opraHu3anuu CcaMOCTOSATEIHHOU
paboThl HEOOXOAMMO AaKIEHTUPOBaTh BHHUMAaHHE OOYyYArOUIUXCS Ha TOUCKE
uHpopmManuu B cpeAcTBax MaccMmenua, MHTepHere, y4deOHON U cnenuanbHOU
JUTEpaType C COOTBETCTBYIOMIMM O(OPMIICHUEM U MIPEICTABICHIUEM PE3yIbTaTOB.

[Ipu otbope coxepxkaHusi ydyeOHOro TMpeaMeTa «XHUMHUS» HCIOJIb30BAH
MEKIUCIUTUIMHAPHBIA TIOJXOJ, B COOTBETCTBUU C KOTOPBHIM OOYYArOIIMECs TOJHKHBI

YCBOUTH 3HAHUSI M YMEHHUs, HEOOXOAUMBIC Il ()OPMHUPOBAHUS €IUHOM IIEJIOCTHOM



€CTECTBEHHOHAYYHON KapTUHBI MUpA, OIMpPEACNSIone (opMUpOBAHWE HAYIHOTO
MHUPOBO33pEHUS, BOCTPEOOBAHHBIC B KU3HU U B MPAKTUYECKON JAESITETLHOCTU

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

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYyeOublil ipenMer «XuMus» SBIsSETCS 00s3aTEIbHBIM YY€OHBIM MPEIMETOM
0011e00pa3oBaTeIbHOTO IUKJIA OCHOBHOW MPOQECCHOHAIBHONW 00pa3oBaTEIbHON
IPOrpamMMBbl CpEAHEro MpodecCHoHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOILIETO
oOpa3oBaHus ¢ moiyudeHueM cpensero ooOmero odpazoBanusa (IIIIKPC) c yderom
tpedoBanuit ®I'OC CIIO u npoduns npodeccuoHaTbHOTO 00pa30BaHUS.

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

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

@I1'0C CIIO.

4. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA

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

JAUYHOCHHBIX

JI1 4yBCTBO TOpIOCTH U YBAXKEHUS K UCTOPUU U TOCTHKEHHUSIM OTEYECTBEHHOM
XUMHYECKOM HayKd; XHMHUYECKHM TIPaMOTHOE IOBEIEHHE B MpodeccroHalIbHOM
NEeATEIbHOCTH U B OBITY MpU OOpallleHMH C XUMUYECKHMMH BEIIECTBaMH,
MaTepHaJaMH U MPOLIECCaMU;

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

XUMHUYCCKHX KOMHeTeHHI/II‘/JI B OTOM,



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

Memanpeomen HbiIX:

M1 wucnonp30BaHME pa3JIMYHBIX BHJIOB ITO3HABATEIBHOM JAEITEIBHOCTH U
OCHOBHBIX HMHTEJJICKTYaJbHBIX ONepanuuil (MOCTAaHOBKU 3a1aud, (hopMyIHpOBaHUS
TUIIOTE3, AaHAJIN3a U CHUHTE3a, CPAaBHEHMS, 0000IEHUs, CUCTEMATU3ALIMH, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€l, MOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB)
JUIsl pEelIEHUs] TOCTABJICHHOW 3aJlayd, MPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUSA
(HaOmro/leHNs, HAYYHOTO SKCHEPUMEHTA) JUIsl HW3Y4YEHHUs pPa3jIU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOLIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPo(eCcCUOHANBHOU cepe;

M2 wucnonap30BaHME PA3IMYHBIX MCTOYHUKOB JUISl TOJYYEHHS XUMHUYECKON
uHpOpMalluy, YMEHHE OLEHUTb €€ JIOCTOBEPHOCTb MJIi JOCTHXKEHUS XOPOLIMX
pe3yapTaToB B npodeccuoHanbHol cdepe;

npeoMemHubIX:

I11 chopmMupoBaHHOCTh NPEACTABICHUA O MECTE XUMHUU B COBPEMEHHOM
HAyYHOW KapTUHE MUpPA; MOHMMAHUE POJIM XUMHUHU B (HOPMUPOBAHMU KpPyroszopa u
(GYHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUs] TPAaKTUYECKUX 3a]1aY;

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

[13 BnajgeHre OCHOBHBIMU METOJAMHM HAYYHOTO MO3HAHUS, UCIOJIb3yEeMbIMU B
XUMHM: HaOJIOJIEHUEM, ONUCAaHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaTbIBaTh, OOBICHATH PE3YJbTAaThl MPOBEACHHBIX ONBITOB M JI€NaTh BHIBOJBI;
TOTOBHOCTh M CIOCOOHOCTh MPHUMEHATh METOJbl IMO3HAHUS TPU pEHICHUU
NPaKTUYECKUX 33]1a4;

14 cpopMUpOBAaHHOCTH YyMEHHS JaBaTh KOJMYECTBEHHBbIE OLCHKA U

IIPOU3BOAUTL PACUCTHI 110 XUMHNYCCKUM Q)opMynaM " YPABHCHUAM;



I15 BJIaICHHUC TIpaBUJIaAMH TCXHHUKHU 0e301acHOCTH npru HCIOJIb30BAHUU

XUMHUYCCKHUX BCIICCTB,

[16 chopmupoBaHHOCTH COOCTBEHHOM MO3UIIMK IO OTHOIICHUIO K XUMUYECKOM

uHbOpMaIInH, MTOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

5. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

HaumenoBanue Conep:kanue yuyeOHOro matepuasa u GopmMbl OpraHu3amum
pa3aesioB U TeM AeATeIbHOCTH 00y4AI0IIHXCS
BBenenue OcHoBHbIe NOHSATHS XUMHHU. BemectBo. Atom. Mosiekyia.

XuMuyeckui aseMeHT. Amutotponus. [IpocTbie U cl10XHbIE BElIECTBA.
KadecTBeHHBIN W KOJTUYECTBEHHBIM COCTAaB BEIIECCTB. XUMUUECKIE
3HaKU ¥ (POPMYIIBL.

3HayeHue XuMuu npu ocBoeHuu cnenuanbHoctet CIIO TexHuyeckoro
npoduist mpodheccuoHaIbHOTO 00pa30BaHMUS.

Kontposbnas padora Nel. Cpe3oBast paboTa Mo XuMUH 3a Kypc
CpeIHeU O0IIeH MIKOJIbI.

Pazgen 1. OCHOBBI CTPOEHUS BelIeCTBA

Tema 1.1

CrtpoeHue aToM0B
XHMHUYECKHUX 3JIEMEHTOB
U NIPUPOIA XUMHYECKOM
CBSI3HM

CoBpemeHHasi Mo/leJIb CTPOEHHA aTOMAa. DJIEKTPOHHAsS
KoH(urypauus aroma. Knaccupukanus XuMHUECKUX JIEMEHTOB (S-,
p-, d-a;temenThl). BaneHTHbIC 37K TPOHBI. BaleHTHOCTS.
DneKTpoHHAas MPUPOJAa XUMHUECKOU CcBsI3U. MIOHHAs CBSI3b Kak CBS3b
MEXK]1y KATHOHAMU M AHUOHAMU 32 CYET JIEKTPOCTATUYECKOTO
HNPUTSKEHUS. DIEKTPOOTPULIATEIbHOCTh. KOBasI€eHTHBIE MOJISpHAS U
HETIOJISIPHASI CBA3U.

Tema 1.2
Iepuoauveckuii 3aK0H U
Tadauna 1. U.
MenaeneeBa

Ilepuoauyeckasi cucreMa xumMmu4eckux djaementosn JI.U.
MenpaeneeBa. @usnueckuii cMbicha [lepuoguueckoro 3akona [1.1.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBHUU C MOJOKEHUEM XUMHUYECKOTO DJIEMEHTA B
[Tepuoanueckoit cuctreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAYEHUE
ITepuoanueckoro 3akona /.M. Menneneesa. [Ipornossr J1.1.
MenneneeBa. OTKPBITHE HOBBIX XUMHUYECKUX DJIEMEHTOB.

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

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

Pa3nen 2. XuMun4yeckue peakuuu

Tema 2.1
Tunel XUMHYECKHX
peaxuuit

Knaccudukanus u TUIIBI XUMAYECKUX PEAKIUH C ydacTHEM
HeopraHqucxnx BCIIICCTB. OKI/ICJ'II/ITGJ'II)HO — BOCCTAHOBHUTCJIIBHBIC
peakuuu. OnpeneraeHue CTENeHN OKUCICHHS JIEMEHTOB
KOJ'II/I'—IGCTBGHHBIG OTHOIICHUS B XUMHUMU. OCHOBHBIC KOJIMYCCTBCHHBIC
3aKOHBI B XUMUHU U PACUEThI IO YPABHEHUSM XUMUYECKUX PEAKIIUM.
Monp Kak eIrHHIA KOJTMYecTBa BenecTBa. MoisipHast Macca. 3aKOHbI
COXpaHEHMSI MACChI U DHEPTuH. 3aKoH ABoraapo. MomsipHbIid 00BeM
ra3zoB. OTHOCHTENLHAS IIIOTHOCTE Ta30B.

IIpakTnyeckoe 3ansaTue Ne 3. CocraBieHre ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUH METOJOM AJIEKTPOHHOTO
OanaHca.
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IMpakTnyeckoe 3ansitue Ne4. PerieHue 3aa4d no KOJIMYECTBY
BEIECTBA.

Tema 2.2
DJIeKTPOIMTHYECKAS

JUCCOIUALUA M MOHHBIN

o0MeH

Teopus AIEKTPOITUTUIECKOM TUucconanuu. Peakiinm HOHHOTO
oOMeHa. CocTaBiieHUE ypaBHEHUH peakliiii MOHHOTO OOMEHa IyTeEM
COCTABJICHUS MX TTOJIHBIX M COKPAIICHHBIX HOHHBIX YPaBHCHHU.
I'uaponus coneit. CocTaBneHue peakiuii rTiApoIN3a cojieid. 3HaueHue
THIPOJIN3a B OMOJIOTHYECKUX OOMEHHBIX Ipoleccax. [I[pumenenue
TUApPOJin3a B MIPOMBIIIJICHHOCTH.

IIpakTuyeckoe 3ansaTue Ne5. ['maponaus coneil.

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

KonTtpoubnas padora Ne 2. Ctpoenue BemecTBa 1 XUMHYeCKHUe
peaKkIuu

Pa3znen 3. CTpOCHI/Ie M CBOMCTBa HCOPraHnvIeCKUX BEIECTB

Tema 3.1 Kiuaccnpukanusi Heopranmyeckux Bemects. [IpocTeie U ciioxHbIE
Kaaccnduxanus, BemiecTBa. Metamuibl ¥ HemeTaiibl. OCOOEHHOCTH CTPOCHHS.
HOMEHKJIATYpPa H OCHOBHBIE KJIaCCHI CIIOKHBIX BEIIECTB (OKCHU/IbI, THIPOKCH/IBI,
cTpoeHue KHUCIIOTHI, cosin). HoMeHkaTypa 1 Ha3BaHHE HEOPraHMYECKUX
HEOPraHu4eCcKHX BEIIECTB UCXO/IS U3 UX XUMUYECKOU (DOPMYIIbI UM COCTABJIICHHE
BeLEeCTB XUMHYECKON (POPMYITBI HCXOsl U3 HA3BaHUS BEIIECTBA IO
MEXIYHAPOJAHOU UM TPUBUAIBHOW HOMEHKIIATypeE.
MexmoutekyisipHble B3aumoaencTsus. Kpucramornaparst.
ArperaTHble cOCTOsIHUS BellecTBa. Kpucramimueckue u aMmopgHbie
BellecTBa. TUIBI KPUCTAINIMYECKUX PEILIETOK (aTOMHas,
MOJIEKYJISIpHAsi, HOHHAs, METAJUTMUECKas). 3aBUCUMOCTh (PU3NYECKUX
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON pemeTKu. [[pudannbl
MHOr0o00pasus BemecTB. CoBpeMEHHbIE MPEACTABICHUSI O CTPOSHUH
TBEPJIBIX, XKUJKUX U ra3000pa3HBIX BemecTB. JKuaKue KpucTasuibl.
Tema 3.2 Metanabl. O6mmue pu3nueckue 1 XMMUYECKUE CBOMCTBA METAILIOB.

Pu3uKo-xuMHUYECKHe
CBOliCTBA
HEOPraHM4YeCKHX
BelleCTB

Knaccugukarus MeTanioB o pa3InIHbIM MTPU3HAKAM.
DNEeKTPOXUMHUYECKHUH psii HAaNpsHKeHUH MeTalIoB.3HaYeHUE METalJIOB
¥ HEMETAJUIOB B IPUPO/IC U KU3HEACATEIHHOCTH YeIOBEKa 1
opranu3MoB. Koppo3ust MeTasuioB: BUIbI KOPPO3HH, CLIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3HH.

Hemertamnbl. O0mue ¢pusnyeckre 1 XUMUYECKHE CBOMCTBA
HeMmeTaJsIoB. TunuuHele cBoiictBa Metayios 1Y— Yl

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

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB
(OKCHII0B, TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B
U3MEHEHMH CBOWCTB MPOCTHIX BELECTB, BOJJOPOIHBIX COEIMHEHUH,
BBICIINX OKCHJIOB U TUAPOKCHJIOB.

Tema 3.3
IIpousBoacreo
HEOPraHu4eCcKHX
BelleCTB. 3HaYeHue 1

NpuMeHeHHe B ObITY M Ha

NPOU3BOACTBE

OO01mme npeacTaBjaeHusi 0 NPOMBILVICHHBIX CIIOC00AX MOJYYeHHUS
XHMHYeCKHX BelllecTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOI
kucnothl). [lonsitue o meramurypruu. UepHas U IBETHAsI METaJLTyprusl.
OO6mue cmocoOs! momydeHus MetamuioB. [lousaTue o crutaBax. CrutaBsl
JKele3a M X pojib B COBPEMEHHOM TeXHUKE U Ballei mpodeccuy.
[IpakTHueckoe NpUMEHEHUE IIEKTPOSIN3a AJIs OTyYEHUs MIETOYHBIX,
I1EJIOYHO3EMENBHBIX METAJNIOB U aJIIOMUHUS.

Posb razoB B coBpeMeHHON TEXHUKE U Ballel npodeccuu.

3Ha4yeHue U MPUMEHEHHE B OBITY M Ha POU3BOJICTBE HEOPTaHMUECKUX

10




BemecTB. [IpobieMa 0TX010B M TOOOYHBIX MPOAYKTOB.

KontpoabsHasi padora Ne 3. Cpe3oBast pabota 3a 1 cemectp

Paznean 4. CTpoeHne U CBOIiCTBA OPraHNYeCKUX BellleCTB

Tema 4.1
Knaccupuxanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHMYecKuX BellecTB

IIpeamer oprannyeckoit xumMuu. IIpupoansie, HCKyCCTBEHHBIE U
CUHTETHYECKHE OpraHuyecKue BemecTsa. CpaBHEHUE OPraHUYECKUX
BEILECTB C HEOPraHUYECKUMH. BaeHTHOCTh. XMMHYECKOE CTPOCHUE
KAaK IOPSIOK COCIMHEHUS aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
Teopust crpoeHus opranuyeckux coeafunenuii A. M. byriieposa.
OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTr0 cTpoeHus. M3zomepus u
n30Mepbl. XUMu4eckue (GopMysbl B MOJICIHA MOJIEKYI B
OpPraHMYeCKON XUMHHU.

Kaaccudukanus oprannyeckux BemectB. Kiaccudukamms
BELIECTB 10 CTPOCHUIO YIIIEPOJHOTO CKEJIeTa U HAJTMYHIO
GyHKUIMOHAMBHBIX Tpymi. ['omMonoru u romonorusi. Hauana
Homenkiarypsl IlUPAC.

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

Kontpoubnas padora Ned4. Teopusi cTpoeHHs OpraHU4ECKUX
coenuHenuit A.M.bytieposa

Tema 4.2.

CnoiicTBa, NPOU3BOJACTBO
U IpUMEHeHune
OpPraHuYecKux
coeIMHeHU i

IIpenesbHbIE YI/IEBOAOPOAbI. ATKAHBI: TOMOJOTUYECKUM PS/I,
M30MEpUs U HOMEHKJIaTypa aJKaHOB. XMMHUUYECKHE CBOMCTBA AJIKAHOB.
['opeHne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEILIa B
MIPOMBINIICHHOCTH U ObITy. HaxoxxaeHue B mpupoie U NpUMeHEHUe
AJIKaHOB .

HenpeneabHsblie yrieBoaopoabl. AJIKeHbl. DTUJIEH, €0 TIOJyYeHHE
(meruapupoBaHUEM dTaHA, JACTIOTUMEPU3ALNEH MOTUITHIICHA).
['omonoruyeckuii psia, H30Mepusi, HOMEHKJIATypa aJlKEHOB.
XUMHYECKHE CBOMCTBA ATHJIEHA: TOPEHHE, KAUECTBEHHbBIE PEAKIINU
(oGecrBeunBaHre OPOMHOM BOJIBI M pacTBOpa IIEpPMaHTaHATa KAk ).
[Tonumepusanus 3TUIEHa KaK OCHOBHOE HaIlpaBJICHHUE €TI0
MCIIOJIb30BaHUS.

Anxkunbl. AuetnieH. ['opeHue aneTuieHa Kak HICTOYHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJI CBAPKHU U PE3KU METAJUIOB
TexHuka 6€30MacCHOCTH MPU PadbOTE C AIETUIICHOM.

Apenbl. beH3orn, ero ctpoeHue u pusnveckre CBONCTBA. XUMHUUECKUE
cBoiicTBa OeH3o0ua u ero noiy4yenue. [Ipumenenne 6eH301a Ha OCHOBE
CBOWCTB.

IIpuponHble HCTOYHMKH YIJ1eBOAOPOAOB. [IpupoaHblii ra3: cocTas,
npuMeHeHue B kauectBe ToruBa. Hedts. CocTaB u nmepepaboTka
HedTu. [leperonka Hedpru. HegrenpomykTsl.

CnupTtsl. ['uapokcunbHas rpynna kak GyHkimonanbHas. [lonstue o
Ipe/ielbHBIX OJHOATOMHBIX CIIUPTaX. XMMHUECKHE CBOICTBA 3TaHOJIA!
B3aMMOJICICTBHE C HATpUEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX
a(hupoB, OKUCIIeHHE B anbaeru. [lomydenue sTanona OpokeHueM
[JIIOKO3BI U THApaTtanuei stuinena. [[puMenenne 3tranona Ha OCHOBE
CBOMCTB. AJIKOTOJIM3M, €T0 MOCJIEACTBUS Il OpraHru3Ma YeJIoBeKa 1
npeaynpexaenue. [ nuieprun kak npeacTaBuTeIb MHOTOaTOMHBIX
criupToB. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI.
[IpumeHeHue rimiepuHa.

®enoJ1. Puznyeckue U XuMUUecKHe cBoiicTBa geHona. [Ipumenenue
(eHoa Ha OCHOBE CBOMCTB.

Auabaeruasbl. [lonstie 06 anpaeruaax. AnpaeruaHas rpymnmna Kak
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¢byHkunoHanbHasg. @opManbIeru] U ero CBOMNCTBA: OKUCICHHE B
COOTBETCTBYIOILYIO KUCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOLIHIL
cnupt. [lomyuenue anpaernioB OKACICHUEM COOTBETCTBYIOIINX
cinupToB. [Ipumenenne Gpopmaibaeruaa Ha OCHOBE €ro CBOMCTB.
Kapo6oHoBble kuca0ThI. [loHATHE 0 KAPOOHOBBIX KHCIIOTaX.
KapOoxcunpHas rpynmna kak GyHKIuoHansHas. ['omonoruueckuii psj
IpeeNbHBIX 0JJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [Tomyuenue
KapOOHOBBIX KUCIIOT OKHCIICHUEM allbJACTHI0B. XUMUYECKHUE CBOHCTBA
YKCYCHOW KHCJIOTBI: O0IIME CBOMCTBA C MUHEPAJIbHBIMU KHUCIOTAMH U
peakuus sTepudukanyy. [[pumenenne ykCycHOM KHCIOThHI Ha OCHOBE
CBOMCTB.

Cao:xnble 3pupbl U kupbl. [lonydenue ca0XKHbIX 3PUPOB peakiuen
srepudukanuu. CloxxHble 3pUpbl B IPUPOE, UX 3HAUECHUE.
[TpumeHeHue COKHBIX 3(UPOB HA OCHOBE CBOMCTB.

Amunsbl. [Tonstue 06 aMmuHax. AHWINH KaK OpraHu4ecKkoe
ocHoBaHue. [[puMeHeHne aHnIMHa Ha OCHOBE CBOMCTB.

ITosmmepsl. [lonumeps! - BaxkHEWIIEE CHIPBE IS OTYYCHUS
CTPOUTENIbHBIX MaTepraaoB. OCHOBHbIC IOHATHUS.

IInacrtmacenl. TepMoIuIacTUYHBIE M TEPMOPEAKTUBHBIE I1JIACTMACCHI.
[TonuaTHieH U ero npuMeHeHue B cTpoutenbeTBe. CrocoObl
pacrno3HaHusl [JacTMacc.

BosokHa, ux knaccupuranus. CriocoObl pacro3HaHus BOJOKOH.
CuHTeTHYecKHe Kay4YyKH U UX HCIOJIb30BAaHUE B CTPOUTENIBCTBE.

IMpakTuyeckoe 3anaTue Ne. Hazanue npeaesibHBIX YTICBOIOPOIOB
o MexayHapoanon Homenkinarype |UPAC.

IIpakTnyeckoe 3ansaTue Ne 9. Ha3zpanue HenpeaenbHbIX
YIII€BOIOPOAOB Mo MexayHapoaHoi Homenknarype IUPAC.

IIpakTnueckoe 3ansaTue Nel0. Ha3Banue ciuptoB 1o
MexayHapoanoi Homenknatype IlUPAC.

IIpakTnueckoe 3ansaTue Ne 11. CoctaBieHue ypaBHEHUN peakiuii
sTepudUKau

KonTpoasnas padora Ne 5. YriieBogopoasl

Tema 4.3.
Oprannyeckue
BelllecTBA B
KH3HENeATEeJbHOCTH
yeJioBeKa

Kupsl kak ciaoxHbie 3¢upsbl. Knaccupukanus xupoB. XUMHUECKHE
CBOWCTBA KUPOB: TUIPOJIN3 U TUAPUPOBAHUE KUJIKUX KUPOB.
[IprMmeHeHne )KUPOB HA OCHOBE CBOMCTB.

YrueBoasbl. [ M0K03a — BEIIECTBO C ABOMCTBEHHON (pYHKIIHEH —
aJbJECTUIOCIUPT. XUMUYECKHE CBOMCTBA TIIIOKO3bI. [I[prmenenne
[JIFOKO3bl HA OCHOBE CBOMCTB.

Caxapo3a, KpaxMaJ U LEJII0J03a, CTPOEHUE, CBONCTBA, MPUMEHEHHE
3HavyeHHE YIIIEBOJIOB B dKMBOW MPUPOJE U )KM3HU YEIIOBEKA.
Hyxneunosbie kucjorbl. CocTaB, cTpoeHHE U OMOJIOTUYECKAs POIIb.
AMUHOKHCJI0THI. AMUHOKUCIIOTHI Kak aM(pOTepHbIe

() YHKIIMOHAIbHBIE OPTAaHUYECKHE COSTMHEHUS. XUMUYECKUE
CBOMCTBAa aMMHOKHCIIOT: B3aUMOJICMCTBHE C LIEJI0YaMHU, KUCITOTAaMHU U
JIPYT C IpyroM (peaxius mouKoHAeHcaun). [lentuanas cBs3p u
nonunentuasl. [IJpuMeHeHrne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.
Beaxu. [lepBuynas, BTopuyHasi, TpeTUUHAS CTPYKTYPhI OCTTKOB.
XUMHYECKHE CBOWCTBA OCNKOB: TOPEHUE, IEHATYPAIIHSL, THAPOIU3,
[BETHBIC peaknuu. bruomornueckne PyHKIUN OCIKOB.

CrpoutenbHble OTACIOYHbIE MaTEpUAIbl U UX BIUSHUE Ha 3[J0POBbE.
[TpodzaboneBanus u X MPeIyNPEKICHUE.
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KonTpoasnas padora Ne 6. CtpoeHne 1 CBOHCTBA OPraHUYECKUX
BEIECTB

Pa3zgen 5. Kunerudeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX

peakuuit

Temab.1. Knaccudukanusa XuMHUECKUX peakluii: Mo (pazoBOMYy COCTaBy
Kunernyeckue (rOMOT€HHbIE U TETEPOTE€HHBIE), TI0 NCII0JIb30BAHUIO KaTaanu3aTopa
3aKOHOMEPHOCTH (KaTalMTUYECKUE U HEKATaTUTUYECKHUE).

NPOTEeKAHUS CKOpOCTh XMMHYECKHX peakiuii. DakTopsl, BIUSIONINE HA CKOPOCTD

XHUMHYECKHX peaKkuuid

XUMHYECKOM pCaKun

IIpakTnyeckoe 3ansaTueNe 12. Onpenenenue 3aBUCUMOCTA CKOPOCTH
PEAKIMHU OT PA3JIUYHBIX (PAKTOPOB

Tema 5.2.
TepmoauHaMu4vecKue
3aKOHOMEPHOCTH
NMPOTEKAHUS
XHUMHYECKHX peaKuMid.
PaBHOBecHe XUMHYECKHX
peaxuuit

Knaccugukaius XuMHUUECKUX peakuii: o TermaoBomy 3 dexty
(3K30TEpMUYECKHE, YHAOTEPMUYECKHUE), IO 00paTUMOCTH (0OpaTUMbIe
¥ HEOOpaTUMEIe).

XUMHYECKOE PAaBHOBECHE U €r0 CMEIEHUE MO/ IeHCTBUEM
pa3ianyYHbIX (PaKTOPOB

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

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

Kontpoabsnas padora Ne 7. CKOpocTb XUMUUYECKOW PEAKLIMU U
XHMHUYECKOE PaBHOBECHE

Pa3znen 6. lucniepcHble cUCTEMBI

Tema 6.1

JAncnepcHblie cucTEMbI U
(pakTopsbl HX
YCTOMYHMBOCTH

IMonsaTue o TucnepcHol cucreme. Jlucnepcuas daza u
qucrnepcuonHas cpena. Knaccudukanus AUCTIEPCHBIX CUCTEM.
CBolicTBa AUCTIEPCHBIX CUCTEM.

PactBopsl. PacTBOpenue. Bona kak pactBoputens. PacTBopumMocThb
BeulecTB. HachllieHHbIe, HEHACBILIEHHbIE, IEPECHILIEHHBIE PACTBOPHI.
3aBHCHMOCTb PaCTBOPUMOCTH Ia30B, )KMJIKOCTEN U TBEPABIX BEILIECTB
OT pa3inuHbIX (akTopoB. MaccoBas 10151 paCTBOPEHHOT'O BEILIECTBA.

IIpakTnueckoe 3ansiTue Ne 15. 3aaun Ha IPUTOTOBJIEHUE
pacTBOpOB.

Tema 6.2.
HccaenoBanue cBOMCTB
AUCHEPCHBIX CHCTEM

IIpakTnyeckoe 3ansiTe Ne 16. MccnenoBanue TUCEpCHBIX CUCTEM

Pa3nes 7. KauecTBeHHbIE peaKnuu 00HAPYKEeHUs] OPraHUYECKHX H HEOPTaHN4YeCKHX BellecTB

Tema 7.1.
Oonapy:xeHue
HEOPraHHYeCcKUX
KATHOHOB W AHHOHOB

IIpakTnueckoe 3ansaTue Ne 17.KauecTBeHHbIE peakMy Ha
HEOPraHMYECKUE BEIIECTBA

Tema 7.2.

OoOHnapy:xenue
OpPraHMYecKuX BelecTB
OTAEeJbHBIX KJIACCOB C
HCI0JIL30BaHHEM
Ka4eCTBEHHbIX peakuuii

IIpakTyeckoe 3anaTue Ne 18. KauecTBeHHBIE peakIuK HA
OpraHUYEeCcKHUEe BeIIeCTBa

JTAD®DEPEHIIMPOBAHHBIN 3AUET
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6. TEMATUYECKOE IINTAHUPOBAHMUME 110 YYEBHOMY

IMPEAMETY

Ne HaumenoBanue pa3jesioB U TeM Bceero | Jlekuus 3ansTus

n/n npaKkTH4YecKue | J1abopaTopHbIe
BBenenue 2 2 - -

1. OCHOBBI CTPOEHUS BelleCTBA 9 5 4 -

1.1. | CtpoeHue aTOMOB XUMHUYECKHX JIEMEHTOB 4 4 - -
U IPUPOJA XUMUYECKOU CBSI3H

1.2. | [lepuonnueckuii 3akoH u Tadymuma J[.U. 5 1 4 -
Meneneena

2. | XuMu4yeckmne peakuumn 16 8 8 -

2.1. | Tumbpl XUMUYECKUX PEAKITUIN 8 4 4 -

2.2. | DIEKTPOIUTHYCCKAs  JUCCOLMAIUSA | 8 4 4 -
HWOHHBIN 0OMeH

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

3.1 | Knaccuduxanms, HOMEHKJIaTypa u 7 7 - -
CTpOEHHE HEOPTraHNYECKHX BEIIECTB

3.2. | ®U3NKO-XUMHUYECKUE CBOMCTBA 6 6 - -
HEOPraHMYECKUX BEIIECTB

3.3 | [Ipou3BOJACTBO HEOPTraHMYECKHX BEIICCTB. 7 7 - -
3HaueHWe W TMpPUMEHEHHEe B OBITY M Ha
MIPOU3BOJICTBE

4 CTpoeHue 1 CBOHCTBA OPraHNYeCKHX 42 32 10 -
BelleCTB

4.1 | Knaccudukanus, CTpOCHHE U 6 4 2 -
HOMEHKJIATypa OPraHMYECKUX BEIIECTB

4.2 | CpoiicTBa, MPOU3BOJCTBO M NpUMEHEHue | 28 20 8 -
OPraHNYeCKUX COCTUHEHUN

4.3 | OpraHn4eckue BEIIecTBa B 8 8 - -
KHU3HEJIETeIbHOCTH YeJlOBeKa

5 Kunernueckue u TepMogUHAMHUYECKHUE 11 6 5 -
3aKOHOMEPHOCTH NPOTeKAHUS
XUMHYECKUX pPeaKkiuii

5.1 | Kunernueckue 3aKOHOMEPHOCTH 4 3 1
MIPOTEKAHUS XUMHUCCKUX PEaKIni

5.2 | TepmoanHaAMHUECKUE 3aKOHOMEPHOCTH 7 3 4 -
MPOTEKAHUS XUMHYCCKHUX PEaKIIHA.
PaBHOBECHE XUMHUUECKUX peakLUi

6 | JlucmepcHbIe CHCTEMBI 5 2 3

6.1 | ucnepcHble cucTeMbl U (haKTOPBI UX 4 2 2 -
YCTOWYUBOCTH

6.2 | UccneqoBanne  CBOWCTB  JHCIEPCHBIX 1 - 1 -
CHCTEM

7 KauecTBeHHbIe peakuuu OOHapYKeHHS 3 1 2
OpPraHNYecKMX W  HEOPraHuYecKHuXx
BelleCTB

7.1 | O6HapyxeHHe HeOPraHMYECKNX KaTHOHOB 1 - 1 -
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1 aHHOHOB

7.2 | O6HapyXeHHEe OPTaHUYECKUX BEIIECTB 2 1 1 -
OT/EJIbHBIX KJIACCOB C UCIIOJIb30BaHUEM
Ka4eCTBEHHBIX PEaKLUii

Hroro 108 76 32 -

[Ipu peanuzanuu coaepkanust OOIMIEO0pPa30BATEIHLHOTO YYEOHOTO MpeaMeTra
«Xumus» B mpexaenax ocBoenus OIIOIT CIIO Ha 06a3e OCHOBHOI'O OOIIEro

o0Opa3oBaHHMsI ¢ TIOJTydeHUEM cpeaHero oomero oopasosanus ([ITIKPC):

Bua yueOHoii padoThl O0bem yacon
O061beM 00pa3oBaTeIbHON MPOrpaMMbl 108
O0s3aTesIbHAsI AYAUTOPHAs YUeOHasi Harpy3Ka (Bcero) 108
B TOM YHCJIC:
JIEKLIUA 76
IIPAKTUYECKHE 3aHITHS 32
nabopaTopHbIE 3aHATHS Y4eOHBIM MIIaHOM
HE NPEYCMOTPEHO
CamocrosiTenbHas pabota oOydaronierocs Y4eOHBIM IIJITAHOM
HE MPEyCMOTPEHO
Koncynpranuu Y4eOHBIM IIJITAHOM
HE MPEAYCMOTPEHO
Ilpomesxcymounan ammecmayus ¢ ghopme auddepenumnagbHOro 3a4era

7. YYEBHO-METOJINYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYHEHUE ITPOT'PAMMBbI YYEBHOI'O
MNPEIMETA « XUMMUSI»
7.1.0nucanue mamepuanbHo-mexHuueckou 0azvl,  HeOOXO0UMOU O

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

. OcHaIlleHHOCThH cnenraJbLHBIX
Ne HaunmeHnoBaHue cnenuaJbHBIX NMOMeEIIEHNI | . .
. . MoMeIeHn i " TOMeleHH i IS
n/n NOMeLIEeHUH JJIs1 CAMOCTOSITe/IbHOM PadoThl .
CaMOCTOSITeIbHOM padoThI
Kaburer ecTecTBO3HAHWS, ayAUTOPHS IS 1. Jlocka yueGHas
TPYOIOBBIX W WHAMBHIYAJIBHBIX KOHCYJIBTAIWH, 2. PaGouee MeCTO IperoaBaTens
TCKYIIEro KOHTPOJIA U HpOMe)KyTO‘lHOf/i aTTecTaluu. 3. KommjiekT yqe6H()I'/’I Meoenu Ha 25 de.
4. Harngaaaele mocoous
1 414000,ACTan3HCKa$[ 06J'IaCTI), T. ACTpaxaHB, 5. I1lnakaTtel TeMaTUUYECKUE
HaGepexnast 1 Mas,117, xopmyc Ne 1; srax 3, 6. MOGHIBHBII 9KpaH Ha HITATUBE
nomenieHne Ne35 Lumien Master View 203x203 cm

7.MoOWIBHBIN MyJIbTUMEIUAHBINA
npoekrtop Panasonic PT-LC56E-000145
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8.11xa¢ BBHITSHKHONW XUMHUYECKHN
JIEMOHCTPALIMOHHBIH

9. Crenap!

10.ITpuGopsl, HabOps! IOCY B,
71a00paTOPHBIX MPUHAAIICKHOCTEH IS
XUMHAYECKOTO IKCIIEPUMEHTA, HAOOPbI
PEaKTHUBOB.

7.2. Pexomenoyeman numepamypa (u3 gpedepaivnozo nepeuns)

@) OCHO8HAA yueOHan Tumepamypa:

bnunos, JI. H. Xumus: yueonuk ana CIIO / JI. H. baunos, U. JI. [lepduinona,
T. B. CokonoBa. — 2-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c.
ISBN 978-5-8114-7904-7. — Tekct: onekTpoHHbId // JlaHb: 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/167183 (mara
obOpamenus: 14.10.2022). — PexxuM gocTymna: AJjisi aBTOpU3. MOJIb30BATEIICH.

0) OonoqnumenvHa yueOHan 1umepamypa:

I'ycera, E. B. Xumusa mna CIIO: yueOHo-meTroamdeckoe mnocobue / E. B.
I'yceBa, M. P. 3uranmmuna, /[. . Kynmukosa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Texkct: »aexkTtpoHHbld // JlaHb : BJIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (marta
obOpamenus: 14.10.2022). — Pexxum mocTyma: Jjisi aBTOPHU3. MOJIb30BaTENEH.

Yepuuxora, H. 0. Xumus B 10CTYITHOM M3JI0KEHUU: yuyeOHOE TocoOue st
cno / H. 1O. YUepnukoBa. — 2-¢ uzn., ctep. — Cankr-IlerepOypr: Jlanp, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TekcT: anexTpoHHbIN // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (mara
obpamenus: 14.10.2022). — Pexxum mocTyma: Jjisi aBTOPHU3. MOIb30BaTEIEH.

[eaurpina, JI. B. Xumus: yuebnoe mocodbue / JI. B. IlleBnunpina, A. U.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 c¢. — ISBN 978-5-7782-3345-4. —
Texkcr: anexkTponHblt // JlaHb: »neKTpOHHO-OMOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum

JOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTENEH.
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8) nepeuenv yueOHO-MemoOUUecKo20 odecnevenus:

1. O6 obpazoBanuu B Poccuiickoit @enepanuu: deaep. 3akon ot 29.12. 2012
Ne 273-®3 (B pen. Peaepanbubix 3ak0HOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-03, ot 03.02.2014 No 15-®3, ot 05.05.2014 No 84-D3, ot
27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ wu3M., BHECCHHBIMHU
®enepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-®3, B pexn. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

2. @DenepalbHBI TOCYAapCTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT CPEIHErO
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHKa30M MuHUCTEpCTBA 00pa30BaHUs U
Hayku Poccuiickoit @enepauuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunucrepctBoM  roctuima  Poccumiickon  ®@epepaumu 7 uwwoHs 2012 T,
peructpanuoHHbIil No 24480).

3. Ilpuka3 MunucrepctBa mnpocBemieHusi Poccuiickoii ®@enepanuu 0T
23.11.2022 Ne 1014 «O6 yTtBepxkaenun (eaepaibHON 00pa30BaTENbHON IPOrPAMMBI
cpenHero ooiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

2) unmepHem-pecypcoi:

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

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

http://www.iprbookshop.ru/71462.html(JIabopaTopHblii mpakTHKyM MO 0OOIIeH
Y HEOPTaHUYECKOM XUMUU)

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

0) 271eKMPOHHO-0UOITUOMEUHbIE CUCEMDL:

1. http://www.iprbookshop.ru (OnexTpoHHO-ONOIMOTEYHBIE CUCTEMBI)

2. DJIEKTPOHHO-OMOIMOTeUHAs cucTema «IPRbooksy»
(http://www.iprbookshop.ru/)

3. OO6pa3zoBartesbHO-U3AATEIBCKUI HEHTP «AxazeMus)

(http://www.academia-moscow.ru /)
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8. OCOBEHHOCTHU OPI'AHU3AIIMU OBYYEHUSA 11O YYEBHOMY
IMPEAMETY JJIS1 UHBAJIM10OB U JINL C OTPAHNYEHHbBIMH
BO3MOXHOCTSAMMU 3/10POBbs

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

BO3MOKHOCTSAMHU 3J0POBbA Ha OCHOBAHHA IIHCBMCHHOI'O 3asBJICHUA y‘{€6HI>II>’I

npeaMeT «XHUMHS» PEANTU3yeTcsl C YYETOM OCOOEHHOCTEW MCUXO(PU3HUECKOrO

Pa3BUTHA, THANBUIYAJIbHBIX BO3MOKHOCTEU U COCTOSIHUS 300pPOBb.

9. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUMS YYEBHOI'O

HNPEAMETA
PesyabTaTsl Kon IIpoBepsiembie @®opMbI U METOABI KOHTPOJIA U
o0y4eHus pe3yJib YMeHHS U 3HAHUSA OLIEeHKH
(IMYHOCTHBIE, TaToOB pe3yJabTaToB 00y4eHHs
npeAMeTHbIE, Texymmun [Ipomexxyroun
MeTanpeIMeTHbIe) KOHTPOJIb as arrecTanus
JUYHOCHMHbLE
YyBCTBO T'OPJOCTU U JII | 3HaTb OCHOBHBIE Yemuwii onpoc

YBaKEHHUSI K
UCTOPUU U
JOCTHXKEHUSIM
OTEYECTBEHHOM
XUMHYECKOW HAYKH;
XUMHAYCCKH
IrpaMOTHOE
HIOBEJ/ICHHE B
npodeccuoHanbHOM
JCSITEILHOCTH U B
OBITY IIpU
oOpareHuu ¢
XUMHYECKHUMHU
BEILIECTBAMH,
MaTepualiaMH U
IpOoIIeCCaMH;

3aKOHBI XUMHUHU U
OTKPBITUS B XUMHH,
CEJIaHHbIE
POCCUNCKMMH YYEHBIMU-
XUMHUKaMHU;

YBEPEHHOE 0JIb30BaHHE
XUMHYECKON
TEPMHUHOJIOTUEN U
CHUMBOJIHKOM;
XUMHUYECKHU TPAMOTHOE
MOBEJICHUE B
npodecCuoHaIbHON
NESITeIbHOCTH U B OBITY
IIpH 0OpalIeHUH ¢
XUMUYECKUMHU
BEIIIECTBAMH,
Marepuaiamu u
polLeccamMu;

YMeHue UCToab30BaATh
MPpUOOpPETEHHBIE 3HAHUS
ISt OO BSCHEHUS
XUMUYECKUX SIBJICHUH,
MPOUCXOISIINX B
pupoe, ObITY U Ha
MIPOU3BO/ICTBE;

Ipakmuueckas
paboma
Tecmuposanue
Pegepam
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YMETb HCIOJIb30BaTh
pUOOpETEHHBIC 3HAHUS
JUISL  DKOJIOTUYECKU
IpaMOTHOTO TTOBEJCHHS B
OKpYy>Karolleu cpene,
JUIsL OLIEHKH BIIUSTHUS
XUMHYECKOT0
3arps3HEHUS
OKpY>Karollen cpepl Ha
OpraHu3M 4YeJOBeKa 1
JpyTue KUBbIC
OpPTaHU3MBI;

YMETb HCIOJIb30BaTh
pUOOpETEHHBIC 3HAHUS
JUIS IPUTOTOBIICHUS
pacTBOPOB 3aJaHHOU
KOHIIEHTPALIUU B OBITY U
Ha MPOU3BO/ICTBE;

TOTOBHOCTH K JI2 | IloHuMarth CynIHOCTb U Peghepam
MPOJOHKEHUIO COLIMATIbHYIO 3HAYUMOCTb
00pa3oBaHUs U cBOeH Oynmymei
MOBBILICHUS npodeccuu, IposSBIATH K
KBaJIM(DUKALMY B HEW YyCTOWYMBBIN
n30paHHOM UHTEPEC;
npodeCcCHOHAILHON CamocTosTenbHO
JESITEIIbHOCTH U OTIpeIeTIATh 3a7a4n
00BEKTHBHOE poheCCHOHATTLHOTO U
OCO3HaHHUE POJIH JTUYHOCTHOTO Pa3BUTHSA,
XUMHYECKHIX 3aHUMATbhCS
KOMIIETEHIINH B caMo00pa3oBaHUEM,
ITOM; OCO3HAHHO IUIAHUPOBATH
MOBBIIIIEHUE
KBaJIM(DUKAITIH.
yYMEHHE JI3 | YMeTh ucnonb30BaTh Pegpepam
UCTIOJIb30BaTh JOCTIKEHUS npe3eHmayusl
JOCTH)KEHUS COBPEMEHHOM
COBPEMEHHOM XUMHUYECKON HAyKH CO
XUMHUYECKON HAYKH cBoei
Y XUMHYECKUX npodecCuoHaIbHON
TEXHOJIOTUH JUIs JeSITebHOCTBIO JUIS
TIOBBIIIICHUS TTOBBITIICHUS
COOCTBEHHOTO COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHS B pa3BUTHUS;
BbIOpaHHOM
npodeccCuoHaANBHOM
JIeSITeTIHHOCTH,
MemanpeoMentHblx:
WCITOJIh30BaHNE M1 | paborats ¢ Ilpakmuueckas | Juppepenyuposa
pa3JInYHbBIX BUI0B TEOPETUUECKUM paboma HHbIU 3a4em
MT03HABATEJIbHOMN MAaTepHaJIOM, Pegepam
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JICATEILHOCTH 1
OCHOBHBIX
HUHTEIICKTYaTbHBIX
onepauui
(mocTaHOBKH
3a/1a4H,
bopMyIMpOBaHHS
TUIIOTE3, aHAIM3a U
CUHTE3a,
CpaBHCHHSI,
0000111eHMS,
CHUCTEMaTHU3aIl1H,
BBISIBIICHUS
NPUYHHHO-
CJIEICTBEHHBIX
CBs3€i, IONCKA
aHaJIOroB,
(bopMyIupOBaHUS
BBIBOJIOB) JIJIsI
peleHus
MOCTaBJICHHOM
3a/a4u,
IPUMCHCHUE
OCHOBHBIX METOJIOB
ITO3HAHUS
(HabmroieHusl,
HAy4YHOTO
9KCIIEPUMEHTA) JJIs
U3YYCHUS
pa3IMYHBIX CTOPOH
XUMHYECKHUX
00BEKTOB U
MIPOIIECCOB, C
KOTOPBIMH
BO3HHMKAET
HEO0OXOIMMOCTh
CTaJIKUBaThCS B
npodeccuoHanbHOMI

chepe;

aHaAJIM3UPOBATh, 1ENaTh
BBIBOJIBI.

MIPUMEHSTh OCHOBHbIE
METO/bI TO3HAHUS
(Habmro1eHM S, HAYYHOTO
AKCIEPUMEHTA) JIst
W3Y4YEHHUS Pa3IMUHbIX
CTOPOH XMMHUYECKUX
00BEKTOB U MPOLIECCOB, C
KOTOPBIMU BO3HUKAET
HEe00XO0IMMOCTh CTal-
KUBAaThCA B
npodecCuoHAIbHON
cdepe;

YMEHHSI JIe1aTh BBIBOJIBI,
YMEHUE BBISIBIIATD
CYLIECTBEHHOE, pa3BUTHE
JIOTUYECKOTO MBIIICHUS
IpH1 paboTe C TEKCTaAMHU,
OykieToM, HabIIOIaTh 3a
BEILIECTBAMH, IPOBOJAUTH
HCCIIeIOBATENbCKUE
MPOIIeAYpPHI, PA3BUBATH
M03HABATEIbHBIN
WHTEpEC K MPEAMETY U
MIPOLIECCy MO3HAHUS.
yYMEHHUE XapaKTepU30BaTh
AJIEMEHTHI M0 UX
TMOJIOKEHHUIO B
IIepunonnueckoii cucreme
J.N. Menneneena.
OOBACHATH 3aBUCIMOCTh
CBOWCTB BEILIECTB OT UX
COCTaBa M CTPOECHUS,
MIPUPOLY XUMHUYECKOU
CBS3U 3aBUCUMOCTh
CKOpPOCTH XUMHUYECKOU
pEeaKIMK U MOJOKEHUE
XUMHUYECKOTO
paBHOBECHS OT
pa3nu4HbIX (haKTOPOB;
YMETh ONPEIEIATh
BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX
MPEBPAILCHUH B
Pa3IMYHBIX YCIOBUSX U
OIICHKU HUX MOCIEICTBUI
HCIIOb30BAHUE
a0CTpaKTHOTO
MBIIICHHUS,
MPOJIOKUTH Pa3BUTHE
XUMUYECKON peun,

Tecmuposanue
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oOoraiuats ee
CJIOBApPHBIN 3aI1ac Npu
YCTHBIX OTBETAX U
I'PaMOTHOE BBIIIOJIHEHNE
IIPY CaMOCTOSTEIbHBIX
3a/laHUsX.

CBSI3bIBATh U3Y4YCHHBIN
Marepuai co CBOen

npodecCuoHAIbHON
JEeSITeTbHOCTHIO
HCIIOJIb30BaHUE M2 | IIpoBoauTH llpakxmuueckasn
pa3IMYHBIX CaMOCTOSITENIbHBINA TIOUCK | paboma
MCTOYHUKOB JJIsI XUMHYECKON Peghepam
MOJTYYSHUS nHpopMaImu ¢
XUMHUYECKON HCIIOJIb30BAHUEM
uH(pOopMaIuy, Pa3TUYHBIX UCTOYHUKOB
YMEHHE OIICHUTH €€ (HaYy4YHO-TIOMYJIIPHBIX
JIOCTOBEPHOCTB IS W3JaHU,
TOCTHUKEHUS KOMITBIOTEPHBIX 0a3
XOPOIIUX JAHHBIX, PECYPCOB
pe3yNIbTaTOB B Nurepuera);
npoQecCHOHAIbHON KCII0Ib30BaTh
cdepe; KOMITBIOTEpPHBIE
TEXHOJIOTHH IS
00paboTKH U mepe1aun
XUMHYECKON
nHpOpMaIUK U e
MIPEJICTABJICHHS B
pa3nuYHbIX (hopmax.
OcyiecTBISITh TOUCK
uHpopManuy,
HE00XO0IMMOM ISt
3¢ EeKTUBHOTO
BBITIOJTHCHUS
npodeccnoHambHbIX
3a/a4y
npeomemmubvix:
c(hopMUPOBAHHOCTH 111 | [lonumate posib XuMuu B | Yemmusiii onpoc | Jughgepenyuposa

npeCTaBIeHUH O
MecTe XUMUU B
COBPEMEHHOMN
Hay4YHOU KapTHHE
MUpa; TOHUMaHue
POJIH XMMHH B
dbopmupoBaHUU
Kpyrosopa u
(GYHKIMOHATBHOM
IPaMOTHOCTH
YeJoBeKa JJIs
pemIeHus
NPAaKTUYECKUX
3amad;

€CTECTBO3HAHHU, €€
CBS3b C APYTHUMH
€CTECTBEHHLIMH
HayKaMH, 3HAaYCHHE B
YKU3HU COBPEMEHHOI'O
oOmiecTBa

3HaTh BaKHEHIIINE
BEIIECTBA U MATEPUAIBI.

Tecmuposanue
IIpakmuueckas
paboma

HHBLU 3a4em
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BJIaJICHUE I12 | 3HaTh OCHOBHBIE 3aKOHBI | Ycmmuuwiii onpoc Juggepenyup
OCHOBOIIOJIAT A0IIN XUMHH: CTEXUOMETPUS, Tecmuposanue | o6anuwlli 3a4em
MU XUMUYECKUMU 3aKOH COXPaHEeHHS IIpakxmuueckas
MOHSITUSIMH, Macchl BEUIECTB, BIAAETh | paboma
TEOPUSMU, OCHOBOMOJIAralouMu
3aKOHAMU U XUMUYECKUMHU
3aKOHOMEPHOCTSIMU MOHATHUSIMH, TEOPHUSIMH,
; YBEpEHHOE 3aKOHAMU U
MOJIb30BaHUE 3aKOHOMEPHOCTSIMU;
XUMUYECKOU YMETh Ha3bIBATh:
TEPMHUHOJIOTHEH U W3Y4YEHHBIE BEIIeCTBA IO
CHUMBOJIMKOH; TPUBUAJILHON WIH
MEXKTYHApOIHON
HOMEHKJIATYPE;
BJIaJICHUE II3 | yMeTh  BBINOJIHATH Ilpakmuuecxas | JJugpgepenyuposa
OCHOBHBIMH XUMHUYECKUN paboma HHbIU 3a4em
METOIaMU AKCIIEPUMEHT I10 Tecmuposanue
Hay4HOTO pacrno3HaBaHUIO
MO3HAHUS, BaYKHEHIIINX
HCIIOJIb3YEMBbIMH B HEOPraHUYECKHUX U
XUMHH: OpPraHUYECKUX
HaOJIIOJICHUEM, COCIMHCHHIL;
OTIHCAHUEM,
HU3MEPEHHEM,
JKCIIEPUMEHTOM;
yMeHUe
00pabaThIBaTh,
OOBSICHSITH
pe3yNnbTaThl
MIPOBEICHHBIX
OTIBITOB U J€NATh
BBIBOJIBI
TOTOBHOCTb U
CIIOCOOHOCTh
MIPUMEHSATH METObI
MO3HAHUS TIpU
petieHuun
MPAKTUYECKHIX
3a/1ay;
c(hopMUPOBAHHOCTH 114 | YMmerb pemiatb Ilpakmuueckas | Jugpgepenyuposa
YMEHUS JaBaTh pacyeTHbIE 3a/1a4u 1O paboma HHbIU 3a4em
KOJIUYECTBEHHBIE xumuaeckuM popmynam | Tecmuposanue
OILICHKH U Y ypaBHEHUSIM;
MIPOU3BOIUTH WCIIOIh30BaTh
pacydeTsl 1o MPUOOPETEHHBIC 3HAHUS
XUMHUYECKHM Y YMECHUS B
dbopmynam u MPaKTUYECKOU
YpaBHEHUSIM; JEeSATeTLHOCTH 1

MOBCEIHEBHOM JKU3HU:
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BJIaJICHUE 115 YMeHne 6e301acHoro Yemuwu onpoc
paBUJIaMHU oOparienusi ¢ roprounMu | [Ipakmuueckas
TEXHUKHU Y TOKCUYHBIMHU paboma
0e301acHOCTH MpHU BEILIECTBAMH U

UCIOJIb30BaHUU 1a60paTOpPHBIM

XUMHUYECKHUX 000pyI0BaHUEM;

BEIIECTB;

c(hOpMUPOBAHHOCTh 116 | YMeHHne KpUTHIeCKOH Yemmuwiii onpoc
CcOOCTBEHHOM OLIGHKH JIOCTOBEepHOCTH | Peghepam
MIO3UIUH 10 XUMHYECKON npezenmayusl
OTHONICHHUIO K uHpopmanuu,

XUMHYECKON
uHpopmanuu,
MOJIy4aeMOu U3
pa3HbIX
HUCTOYHUKOB.

IIOCTYIIAIOLIEH U3
pa3HbIX HCTOYHHUKOB.
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Koa n
HaNMMeHOBaHUe
(opmupyembIx
KOMIIeTeHIM i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucuunimHapHbie

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

B yacTu Tpy10BOI0 BOCIUTAHMS:

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

- FOTOBHOCTH K aKTUBHOM JEATEILHOCTH TEXHOJIOTHYCCKOM
Y COIMAJIbHOW HAINpPaBJIEHHOCTH, CIIOCOOHOCTD
WHUITUUPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BHITIOIHATH
TaKylo JAesITebHOCTD;

- HHTEPEC K pa3InuHbIM cepam npodeccruoHaIbHON
JIeITEIIbHOCTH,

OsgiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NMo3HABATEJIbHBIMHU AeHCTBHAMM:

a) 0azoBbIe JIOTHYECKHE NeHCTBHS:

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

- pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH
YKU3HEHHBIX TIPoOIieM

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




0) 0azoBbIe MCCJIEI0OBATEIbCKHE e CTBHS:

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

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U 1
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THIIOTE3Y €€ PEIICHMS,
HaxOJIUTh apryMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMeTPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TIOJYUYSHHBIC B XOJIC PEIICHUS 3a1a4H
Pe3YJIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

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

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTrHHAIbHBIC
MIOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTD UX UCIOJIb30BaHUs B MIO3HABATCIIBHOU U
COLIMAIBHON MTPAKTHUKE

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

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

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

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

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

nn

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

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

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

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

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

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

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

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

nepuoaam M rpyuiiam;

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

B 00,1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUS:

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

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

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

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH
MMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHopManmeii:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3

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

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

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

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

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

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

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

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

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

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

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

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

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

- TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U
CaMOOITPEAETIEHHUIO;

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

OBiaseHue yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JelCTBUSIMU:

I') COBMECTHAs 1eATEIbHOCTD.

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHTHON U
UHAUBUAYaAJIbHON paboThI;

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

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

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

OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTUBHbIMU

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

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

) IPUHSATHE ce0sl U APYTUX JIIOIei:

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

- IPYU3HABaTh CBOE IIPABO U MPABO APYIUX JIFOJEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UINH
JIPYroro 4eioBeKa;

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

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

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

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

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

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKarollei cpese;

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

- pacCLIUPEHUE OMBITA IEATEIBHOCTH IKOJIOTHYECKOU
HaIIPaBJIEHHOCTH;

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

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

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

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

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