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1. HOACHUTEJBHAA 3AIINCKA

Pabouast mporpamma 0011€00pa30BaTEIBHOTO YU4EOHOTO TPEAMETa «XUMUSDY
npeaHazHadyeHa g uzydeHus xumun B koiuiemke JXKKX ATACY, peanusyroniem
00pa30BaTENbHYIO MPOTpaMMy CPEAHETO O0IIET0 00pa30BaHUs B Mpeesiax OCBOCHUS
OCHOBHOH TmpodeccuoHabHON oOpa3zoBatenbHoi mporpammbl CIIO (ITITKPC) Ha
0a3ze OCHOBHOro oOmiero oOpa3oBaHUs TMPHU TMOJATOTOBKE KBaTU(UIIUPOBAHHBIX
pabouux, coyxkammux 1o npodeccun 08.01.31 «IIEKTPOMOHTAXHUK IICKTPUICCKUX
CeTel U BIEKTPOOOOPYAOBAHU.

PaGouass mporpamma ydeOHOTO TmpeaMeTa «XUMHUS» pa3paboTaHa B
COOTBETCTBHH C:

- @efepalibHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPETHETO
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHKa30M MuUHUCTEpCTBA 00pa3oBaHUs U
Haykn Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunnctepctBoM — toctuiuu  Poccuiickoit  ®epepamuun 7 wutons 2012 r,
peructpaunoHHbiid Ne 24480).

- Ilpukazom MunucrepcrBa npocsewmeHus Pocculickon @Penepaunu OT
23.11.2022 Ne 1014 «O6 yTtBepxkaenuu (eaepaibHON 00pa30BaTENbHON IPOrPAMMBI
cpeaHero oomiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

ConepxaHue TpOrpaMMbl Y4eOHOro TMpeaMeTa «XHUMHUS» HaIpaBiIeHO Ha
JOCTHXKEHHE CIEAYIOMIMX Hesei:

- ¢opmupoBaHue Yy OOy4yalOIMUXCSd YMEHHUS OIICHMBAaTh 3HAYMMOCTD
XUMHUUYECKOTO 3HAHUS JUISl KAXKIOTO YEJIOBEKa;

- opMupoBaHUE y 00YyUaAIOMIMXCA LIEIOCTHOTO MPEICTABIECHUS O MUPE U POJIH
XUMHH B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOM KAapTUHBI MUpPA; YMEHUS
OOBSACHATh OOBEKTHI M MPOIECCHl OKPYXKAIOIIEH ACHCTBUTEIBHOCTU: MPHUPOIHOM,
COLMAJIBHOM, KYJBbTYPHOM, TEXHUYECKOW CpPEAbl, — MCIOJb3yS i1 3TOTO
XUMUYECKUE 3HAHUS;

- pa3BUTHE y 00YYAIOIINXCS YMEHUM pa3inudaTh (PakThl U OLIEHKU, CPAaBHUBATH

OLCHOYHBLIC BBIBOABI, BUACTh MX CBA3b C KPUTCPUAMU OLCHOK M CBA3b KPUTCPHUCB C
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ONpENENeHHOW  CUCTEeMOW  IeHHOCTeH, ¢opMynupoBatb U  00OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

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

oOpallieHusl ¢ BEIIECTBAMU B ITOBCETHEBHOM KU3HM).

2. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA
«XHUMMUSA»

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

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

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

B npodeccuonanbHblx 00pa30oBaTEIbHBIX OpPraHU3ALMSIX, PEATU3YIOIINX
o0pa3oBaTeIbHYIO MIPOrpaMMy CpeIHEero o0Imero 00pa3oBaHus B MMpejesiax OCBOSHHUS

OIIOII CIIO na 6a3e 0cCHOBHOro 001Iero 00pa3oBaHusi, yueOHbIN IpeaMeT « XUMHUSH)
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u3ydaercsi Ha 0azoBom ypoBHe DI'OC cpemnero obmero oOpa3oBaHus,
OCHOBBIBACTCS Ha 3HAHUSAX OOYYAIOIIMXCS, TOJYYCHHBIX MPH H3YYCHUU (DHU3UKH,
Ouonoruu, reorpaguu, MaTeMaTUKA B OCHOBHOM IIIKOJIE.

Peanuzamus neAyKTMBHOTO TOAXOJa K HW3YYCHHIO XUMHH CIOCOOCTBYET
Pa3BUTHIO TaKUX JIOTUYECKHX ONEpalii MBIIUICHUS, KaK aHajiu3 U CHUHTE3,
00001IeHHe ¥ KOHKpETU3allus, CpaBHEHHWE U AaHAJIOTHs, CHUCTEMaTu3alus u
KJ1accu(uKaIus.

N3yyenne xumuu B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3ALMSIX,
peanu3yommux o0pa30BaTEIbHYI0 HPOrpaMMy CpEIHEro olmiero oOpa3oBaHUsA B
npenenax ocsoenust OIIOIT CIIO na 6a3ze ocHOBHOro 0011ero 0Opa3oBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBHUCHUMOCTH OT Mpoduiisi mpodeccnoHalIbHOro 00pa3oBaHMsL.
OTO BBIpaXaeTCsl B COJACPKaHWU OOYYECHHS, KOJIMYECTBE YaCOB, BBIICTSEMBIX Ha
U3Y4YEHUE OTIEIBHBIX TEM MPOrPaMMbl, TTyOWHE KX OCBOCHHUS OO0YYaIOIUMMUCH,
o0beMe U  XapakTepe TMPaKTHUYEeCKUX  3aHATHH, BHJIaX  BHEAYJIUTOPHOU
CaMOCTOATENbHON pabOThI CTYIEHTOB.

B mporecce wu3yueHus XUMHUM TEOPETHUECKUE CBEACHUS JIOTIOJHSIOTCS
JEMOHCTPAIUSIMH, JTAOOPATOPHBIMU ~ OTBITAMA W TMPAKTHUYSCKUMH  3aHATHSIMH.
3HAUUTENFHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepumMeHTy. OH OTKpbIBaeT
BO3MOXKHOCTh (DOPMHPOBATH Y OOYYAIOIIUXCS CIIEUAIbHBIC MPEIMETHBIE YMEHUS:
paboTath C BEIICCTBAMH, BBINIOJHATh TPOCTBIE XWMHUYECKHE OIBITHI, YYHThH
0e30macHOMY U JKOJIOTMYECKH TPaMOTHOMY OOpalieHHuI0 C  BEIIECTBAMH,
MaTepuajJaMH U poleccamMu B ObITY U Ha TPOU3BOICTBE.

B mpomecce wusydeHus XUMUU BaXHO (OPMHPOBATH WHOOPMAITMOHHYIO
KOMIIETEHTHOCTh oOydaromuxcs. [losToMy mpu opraHuzaiuu CaMOCTOSTEIHHOU
paboThl HEOOXOAMMO AaKIEHTUPOBaTh BHUMAaHHE OOYYarOUIMXCS Ha TOUCKE
uHdopmauu B CpeAcTBaXx MaccMmenua, HuTepHeTe, ydeOHOW U cCHenuanbHOU
JUTEPATYPE C COOTBETCTBYIOIINM O(POPMIICHUEM U TIPEJICTABIICHUEM PE3YIIhTATOB.

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

YCBOUTH 3HAHUSI M YMEHHUsI, HEOOXOAUMBbIEe 11 (POPMHUPOBAHUS €IUHOM IIEJOCTHOM
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€CTECTBEHHOHAYYHON KapTUHBI MUpA, OIMpPEACNSIone (opMUpOBAHWE HAYIHOTO
MHUPOBO33PEHUS, BOCTPEOOBAHHBIC B )KM3HU U B MPAKTUYECKOUN JNEATEIbHOCTH

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

VYuebHbIit npeaMeT «XuMUs» SBISIETCS 0053aTeIbHON YUeOHON AUCITUTIIINHON
0011e00pa3oBaTeIbHOTO IUKJIA OCHOBHOW MPOQECCHOHAIBHONW 00pa3oBaTEIbHON
IPOrpamMMBbl CpEAHEro MpodecCHoHaIbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOILIETO
oOpa3oBaHus ¢ moiyudeHueM cpensero ooOmero odpazoBanusa (IIIIKPC) c yderom
tpedoBanuii ®I'OC CIIO u npoduiia npodeccuoHalIbHOTO 00pa30BaHUsl.

B yue6nbix mnanax IMIMKPC mecto yueOHoro npeaMera «XuMusi» B COCTaBe
00s3aTENbHBIX ~ YYEOHBIX  TIPEIMETOB, o0s3aTeNbHBIX  JIS OCBOEHUS
TEXHOJIOTUYECKOT0 PoduiIsi IpodecCUuoHaIbHOI0 00pa30BaHUs.

4. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
IMPEAMETA

OcBoeHHMEe cojfepKaHUS yYeOHOro TmpeaMera «XHUMHS», O0O0eCIeuynBacT
JIOCTUKEHUE CTYJEHTaMH CJIEAYIOIINX Pe3yJIbTATOB:

JIUYHOCMHBIX

JI1 4yBCTBO TOPJIOCTH U YBAXKEHUS K UCTOPUU U IOCTUKEHHSIM OTEYECTBEHHOM
XUMHUYECKON HayKW; XUMHUYECKH TPaMOTHOE IIOBEJEHHE B MpodeccuoHaIbHOM
NEATeIBHOCTM M B OBITY TMpu OOpalieHHWd C XUMHUYECKUMH BEIECTBAMU,
MaTepuajiaMH U IpoLeccamMu;

JI2 TOTOBHOCTH K MPOAOJKEHUIO 00pa30BaHUsI U TTOBBIIIEHUS KBATU(UKAIUU B
n30paHHON Tpo(decCHOHANBEHON NeATETPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU
XUMHUUYECKUX KOMIIETCHIIUN B 3TOM;

JI3 ymeHue HCHoJIb30BaTh JOCTHKEHUS COBPEMEHHOM XUMHUYECKOM HAyKH U
XUMUYECKUX TEXHOJOTUM JIJIS TIOBBIIIEHUS COOCTBEHHOTO WHTEIUIEKTYaJIbHOTO

pa3BUTHS B BHIOpaHHON PO(ecCHOHaTbHOM eI TeIbHOCTH;



MemanpeomMemHplx:

M1 wucnonp30BaHKWE pPa3JIMYHBIX BUJOB IM03HABATEIIBHOM JEATEIBHOCTH U
OCHOBHBIX HHTEJUICKTYyaJIbHBIX oOmepaluii (MMOCTAaHOBKU 3aJiaud, (opMyIupOBaHUS
TUIIOTE3, aHAJIN3a U CUHTE3a, CPaBHEHHUS, 000OIICHUS, CUCTEMAaTU3AINH, BBISIBIICHHS
MIPUYMHHO-CJICACTBEHHBIX CBS3€H, IMOMCKA aHAJIOroB, (DOPMYIUPOBAHUS BHIBOJIOB)
JUUIs. PEILLICHUsI MOCTABJICHHOM 3a/lauM, MPUMEHEHHWE OCHOBHBIX METOJIOB IO3HAHUSA
(Habmro/leHrss, HAYYHOTO OKCIEPUMEHTA) JUIsl HW3YYEHUS Pa3jIUdHBIX CTOPOH
XUMHUYECKUX OOBEKTOB M IIPOIIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOJIUMOCTH
CTaJIKUBAThCA B MpodeccruoHalbHO cdepe;

M2 wWCnoNb30BaHUE PA3TUYHBIX HCTOYHHUKOB IS MOJYYECHHUS XUMHYECKOU
nHpopMaruu, yMEHHE OIIEHHUTh €€ JOCTOBEPHOCTh JUISl JOCTIDKCHHS XOPOIIHX
pe3yapTaToB B npodeccuonanbHol cdepe;

npeoMemHubIxX:

I11 cdhopmMupoBaHHOCTH NIPEACTABICHUM O MECTE€ XHMHH B COBPEMEHHOM
HAay4YHOW KapTUHE MHUpA; MOHUMAaHUE POJIM XUMUU B (HOPMUPOBAHUM KPYTro3opa U
(G YHKIIMOHATBLHOM TPaMOTHOCTH YeIOBeKa JIJIS pelleHUs] MPAKTUYSCKUX 3a]1a4;

[12 BnageHuWe OCHOBOMOJATAIOMIUMH XUMHUYECKUMH TOHATUSIMHU, TEOPHUIMH,
3aKOHAMH W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJIb30BAaHUE  XMUMHUUYECKOMH
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

[13 BrnasieHrie OCHOBHBIMU METOJAaMU HAYYHOT'O MO3HAHMS, UCIIOIb3YEMbIMU B
XUMHUM: HAONIOJCHUEM, OIMCAHUEM, H3MEPCHHUEM, OJKCIEPUMEHTOM; YMCHHE
o0pabaTbhiBaTh, OOBSCHSITH PE3YJbTaThl MPOBEICHHBIX OMBITOB M JI€JIaTh BBLIBOJBL;
TOTOBHOCTh U CIIOCOOHOCTh MPUMEHSATH METOJbl TIO3HAHUS TIPU PEIICHUHN
MPAKTUYECKUX 3a/]a4;

14 chopMupoBaHHOCTH YMEHHSI JaBaTh KOJMYECTBEHHbIC OIEHKU U
MIPOU3BOIUTH PACUYETHI 10 XUMHUUECKUM (HOPMYyTIaM U YPaBHEHUSM;

I15 BnageHue mpaBWJIaMM TEXHHKH OC30MAaCHOCTH IIPH  HMCIIOJIH30BAHUH
XHMHYECKUX BEIIECTB;

I16 copmMupoBaHHOCTH COOCTBEHHOM MTO3HMITUH 110 OTHOIICHUIO K XUMHUYECKOM

uH(pOopMaIuu, NOJy4aeMON U3 pa3HbIX HCTOYHUKOB.



5. COAEPKAHUE YYEBHOI'O INTPEJIMETA

HaumenoBanue Conep:kanue yueOHOro marepuasia u GopmMbl OpraHu3amum
pa3aesioB U TeM AeATeIbHOCTH 00y4AIOIIHXCS
BBenenue OcHoBHbIe NOHATHS XUMHHU. BeniectBo. Atom. Mosiekyia.

XuMuyeckuit aseMeHT. AmutoTponus. [IpocTbie U cl10XHbIE BElIECTBA.
KadecTBeHHBIN W KOJTUYECTBEHHBIM COCTAaB BEIIECTB. XUMHUUECKIE
3HaKU ¥ (POPMYIIBL

3HaueHue XuMuu npu ocBoeHuu cnenuanbHoctet CIIO TexHuyeckoro
npoduist mpodeCCHOHATHLHOTO 00pa30BaHUSI.

Kountpoabnas padora Nel. Cpe3oBast paboTa 1o XHMHH 3a Kypc
CpeaHel o0IIe MIKOJIbI.

Pazgen 1. OCHOBBI CTPOEHUS BelIeCTBA

Tema 1.1

CrtpoeHue aToM0B
XHMHUYECKHX 3JIEMEHTOB
U NIPUPOIA XUMHYECKOM
CBSI3HM

CoBpeMeHHas1 MO/IeJIb CTPOEHUSI ATOMA. DJICKTPOHHAS
KoH(urypauus aroma. Kinaccupukanus XuMHIeCKUX 3JIEMEHTOB (S-,
p-, d-a;temenThl). BaneHTHbIC 371K TPOHBI. BaeHTHOCTS.
DneKTpoHHAas NPUPOJa XUMHUECKOU cBs3U. MIOHHAs CBSI3b KakK CBSI3b
MEXK1y KATHOHAMU M AHUOHAMU 33 CYET JIEKTPOCTATUYECKOTO
NPUTSKEHUS. DIEKTPOOTPULIATEIbHOCTh. KOBasIeHTHBIE MOJIspHAS U
HETIOJISIPHASI CBA3U.

Tema 1.2
Ilepunoauveckuii 3aKoH 1
Tadauna 1. U.
MenaesieeBa

Iepuoauueckasi cucrema xumuueckux 3jaemenTon JI.U.
MenpgeneeBa. uznueckuii cmoich [lepuoguueckoro 3akona JI.11.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AIIEMEHTOB, 00Pa3yeMBbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHH C MOJI0KCHUEM XUMHUYCCKOI'0 PJICMEHTA B
[lepuonnueckoii cucreme. MUpPOBO33pEHUECKOE U HAYUYHOE 3HAUYCHHE
ITepuoanueckoro 3akona /.M. Menneneesa. [Ipornossr .M.
MenneneeBa. OTKPBITHE HOBBIX XUMHYECKUX 2JIEMEHTOB.

IIpakTuyeckoe 3ansiTue Nel. XapakTepucTUKa JIEMEHTOB,
oIpeieNIeHue 3JIeMEHTa I10 €ro 3JIEKTPOHHOH (GopMmyiie, onpeaeaeHue
(GopMyJ1 BBICIIUX OKCHJIOB, UX XapaKTepUCTHKA.

IIpakTyeckoe 3anaTue Ne2. Haxo)x/1eHuE OTHOCUTEIBHOU
MOJIEKYJISIPHOM U MOJIIPHOW MacChl BEIIECTBA

Pa3nes 2. Xumnueckue peakium

Tema 2.1
Tunel XUMHYECKHX
peaxuuit

Knaccugukarus 1 TUIBI XUMHUYECKUX PEAKLIUHN C yYacTHEM
HEOpPraHMYeCcKUX BemecTB. OKUCIUTENbHO — BOCCTAHOBUTEIIbHBIE
peakuuu. OnpeneneHue CTENeHN OKUCIEHUS DJIEMEHTOB
KonnuecTBeHHbIe OTHOIIEHUS B XUMUH. OCHOBHBIE KOJIMUECTBEHHbBIE
3aKOHBI B XUMHUH U PACUETHI [0 YPAaBHEHUSAM XMMUYECKUX PEaKIUii.
Mo Kak eqUHMIIA KOJUYECTBa BellecTBa. MoisipHas Macca. 3aKOHbI
COXpaHEeHMsI MacChl M SHEpruu. 3akoH ABoraapo. MossipHbIi 00beM
ra3oB. OTHOCHUTEIbHAS IVIOTHOCTh I'a30B.

IIpakTnueckoe 3ansaTue Ne 3. CocraBieHre ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN METOOM AJIEKTPOHHOTO
OanaHca.

IIpakTuyeckoe 3ansaTue Ne4. Pemienne 3a1a4 1o KOJIMYECTBY
BEIIECTBA.

IIpakTuyeckoe 3ansaTue Ne 5. Pemenue 3a7a4 Ha 00bEMHbIE
OTHOLLIEHHUS Ia30B.




Tema 2.2
DJIEKTPOJIMTHYECKAs
AUCCONMALMSA M MOHHBIN
o0MeH

Teopust 3AEKTPOIUTAYECKON AUCCOMALNK. Peakiiuu nOHHOTO
oOmena. CocTaBieHrEe YpaBHEHUH peakIii HOHHOTO 0OMeHa IyTeM
COCTaBJICHUS MX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH.
I'uaponus coneit. CocTaBneHue peakiuii rTiAPoIN3a cojieid. 3HaueHue
TUJIpOJU3a B OMOJIOrH4YecKuX 0OMEHHBIX mpolieccax. [Ilpumenenue
TUIPOJIN3a B TPOMBIIIJICHHOCTH.

JlaGoparopnoe 3ansaTue Nel. ['uaposus conei.

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

KonTpoubnas padora Ne 2. CtpoeHue BelecTBa 1 XUMUUYECKHE
peakuuu

Pa3znen 3. CTpOCHI/Ie M CBOMCTBa HCOPIraHnvIeCKUX BCUIECTB

Tema 3.1
Kanaccupuxanus,
HOMEHKJIATypa H
cTpoeHHne
HEOpraHu4YecKHX
BelllecTB

Knaccupukanus Heopranmveckux BemiectB. [IpocTeie u cioxHbIE
BemiecTBa. Metasuibl ¥ HemeTaiibl. OCOOEHHOCTH CTPOCHHS.
OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHU/IbI, THIPOKCH/IBI,
KHUCIIOTHI, cosin). HoMeHkaTypa 1 Ha3BaHHE HEOPraHUYECKUX
BEIIECTB UCXO/IS U3 UX XUMUYECKOU (DOPMYIIbI UM COCTABJICHHE
XUMHYECKON (POPMYITBI HCXOsl U3 HA3BaHUS BEIIECTBA IO
MEXIYHApOJAHOMN WM TPUBHAIBLHOW HOMEHKIIATYPE.

ArperaTtHble cOCTOSTHUS BenlecTBa. Kpucrammueckue n amopdHbie
BellecTBa. TUIBI KPUCTAITUYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJUIMYECcKast). 3aBUCHUMOCTb (PU3NYECKUX
CBOICTB BeIIECTBA OT TUIA KPUCTAJUIMYECKON pemieTku. [IpruunHsb
MHOroo6pasus BeuecTB. CoBpeMEHHbIE NPEACTABIEHUS O CTPOSHUU
TBEPABIX, KUAKUX U Ta3000pa3HbIX BemlecTB. JKuaKue KpucTasibl.

IIpakTnueckoe 3ansaTue Ne 7. OnpeneneHue MaccoBoil 10u
XMMUYECKHX 3JIEMEHTOB B CJI0)KHOM BEIIECTBE

Tema 3.2
DPU3UK0-XMMHUUYECKHE
CBOJiCTBa
HEOPraHu4eCKHX
BELIECTB

Metamnbl. O0mume GprU3NYecKne 1 XUMHYECKHUE CBOMCTBA METAJLIOB.
Knaccugukarus MeTanioB o pa3InyHbIM IPU3HAKAM.
DIEKTPOXUMHUECKUH Psi/I HANPSHKECHUH METaIOB. 3HAYCHHE
METaJUIOB U HEMETAJJIOB B IIPUPOJIE U KHU3HEEATETbHOCTH YelloBeKa
1 opranu3mMoB. Koppo3usi MeTaioB: BUIBI KOPPO3HH, CITOCOOBI
3alIUThl METAJUIOB OT KOPPO3UH.

Hemeranubl. O0mue ¢pusznyeckue 1 XMuMHUYECKHE CBOMCTBA
HeMmeTaioB. OKUCIINTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA
HeMeTalsIoB. KpyroBopoTsl OMOT€HHBIX 37IEMEHTOB B IIPUPO/IE.
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMUYECKUX BEIIECTB
(OKCHII0B, TUAPOKCUIOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B
U3MEHEHHUH CBOWCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETMHEHUH,
BBICIINX OKCHJIOB U THUAPOKCH]IOB.

Tema 3.3

IIpousBoacreo
HEOPraHu4eCKHX
BellleCTB. 3HaYeHue 1
NpUMeHeHHe B ObITY U Ha
NPOu3BOJACTBE

OO01mme npeacTaBjJaeHusi 0 NPOMBILJICHHBIX CNIOC00aX NMOJy4YeHHA
XMMHYeCKHMX BelllecTB (Ha MpuMepe MPOU3BOACTBA aMMHUaKa, CEPHOI
kucioThsl). [Torarue o meramnypruu. UepHas U 1IBETHAst METaTypIUs.
OO6mme cocoOs! momydeHus MetamuioB. [lousaTue o crutaBax. CrutaBsl
QIIOMUHUS U MEIM, HMX POJIb B COBPEMEHHOMN TEXHHUKE U Ballen
npodeccun. [IpakTruyeckoe MpUMEHEHHE IEKTPOIN3A [ TOTYIESHHUS
IIEJI0YHBIX, IIETOYHO3EMENbHBIX METAIIJIOB U aTFOMUHMSL.

3HaueHnue u IMPUMCHCHHUEC B 6I)ITy M Ha ITPOU3BOACTBE HCOPTraHUYCCKUX
BeiecTB. [IpoGiiema 0TX0/10B ¥ TOOOYHBIX MPOAYKTOB.

IpakTuyeckoe 3ansaTue Ne 8. Pemienue 3a1au Ha BIXOJ TPOYKTa
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peakiumn

Kountpoasnas padora Ne 3. CpezoBas pabota 3a 1 cemecTp

Pasznean 4. CTpoeHne U CBOIiCTBA OPraHNYeCKUX BellleCTB

Tema 4.1
Knaccupuxanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHMYecKuX BelecTB

IIpeamer oprannyeckoit xuMuu. IIpupoansie, HCKyCCTBEHHBIE U
CUHTETHYECKHE OpraHuyecKue BemecTsa. CpaBHEHUE OPraHUYECKUX
BEILECTB C HEOPraHNUYECKUMU. BaneHTHOCTh. XMMHYECKOE CTPOCHUE
KaK IOPSIOK COCIMHEHUS aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
Teopust crpoeHus opranuyeckux coeafuHenuii A. M. byriieposa.
OcCHOBHBIE TIOJIOKEHUS TEOPUHU XUMUYECKOTr0 cTpoeHus. M3zomepus u
u30Mepbl. XUMu4eckrue (opMysbl B MOJICIHA MOJIEKYJI B
OpPraHMYeCKON XUMHHU.

Kaaccudukanus oprannyeckux BemectB. Kiaccupukamnms
BEUIECTB 10 CTPOCHUIO YIVIEPOJHOTO CKEJIETa U HAJTMYHIO
GyHKUIMOHATIBHBIX Tpyi. ['omMonoru u romonorusi. Hauana
Homenkiarypsl [lUPAC.

IpakTuyeckoe 3ansaTue Ne9. CocraBieHue pa3BepHYyThIX U
COKPAILEHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BEIECTB.

KonTpoasnas padora Ne4. Teopusi CTpoeHUS OPraHUYECKUX
coenquHeHuit A.M.bytneposa

Tema 4.2.

CBoiicTBa, NPOM3BOCTBO
U IPMMeHeHHe
OPraHu4ecKux
coeIuHeHu

IlpenenbHbIe yriieBogOpoabl. AJKaHbI: TOMOJOTUYECKUM PA/I,
M30MEPUS U HOMEHKJIaTypa aJIKaHOB. XMMHUYECKUE CBOMCTBA AJIKAHOB.
['openue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIlJIa B
MIPOMBIIIUICHHOCTH U ObITYy. HaxoxaeHue B mpupoje 1 NMPUMEHEHHE
aJIKaHOB .

HenpeneabHblie yriieBoaopoabl. AJIKeHbI. DTUJICH, €T0 TIOJyYCHHE
(meruapupoBaHUEM ATaHa, JACTIOJTUMEPU3AIMCH ITOTUATHIICHA).
I'omonoruyeckuii psiz, 30Mepus, HOMEHKJIATypa aJIKEHOB.
XUMHUYECKUE CBOMCTBA ATUJICHA: TOPEHUE, KAYECTBEHHBIE PEAKIINHI
(obecuBeunBaHre OPOMHOMN BO/BI M paCTBOpA MEpMaHIraHaTa Kajus).
[Tonumepusanus 3TUIEHA KAK OCHOBHOE HAIPaBJIECHUE €TI0
HCIIOJIF30BaHUS.

AJkMHBI. AuieTuseH. ['opeHne anerunena Kak MCTOUHHUK
BBICOKOTEMITIEPATYPHOTO MJIAMEHU JJISI CBAPKHU U PE3KU METAIIIIOB
Apenbl. beH3omn, ero ctpoenue u pusnveckre cBONCTBA. XUMHUECKUE
cBoMcTBa OeH3oma u ero noiaydenue. [I[pumMenenne OeH30J1a Ha OCHOBE
CBOMCTB.

IIpupoaHble HCTOYHUKH YIJIeBOAOPOAOB. [IpupoaHsIil ra3: cocras,
npuMeHeHue B kauecTBe ToruBa. Hedts. CocTaB u nmepepaboTka
HedTu. [leperonka Hedptu. HedrenpomykTsl.

CnupTtsl. ['uapokcunbHas rpynmna kak GyHkiuonanbHas. [lonstue o
MPEETbHBIX OJTHOATOMHBIX CIIUPTAX. XUMUYECKHE CBOMCTBA.
[Tomyuenue 3TaHoNa OPOKEHHUEM TIIFOKO3bI U THpaTalliel dTUIICHA.
IIpuMeHeHne 3TaHOJIa Ha OCHOBE CBOMCTB. AJIKOTOIM3M, €r0
MOCJIEACTBHS JUIsl OpTaHU3Ma YEJIOBEKA U NIPEAYIPEKICHUE.
I'munepun kak npeacTaBuTETb MHOTOATOMHBIX CITUPTOB.
KauectBennas peakiys Ha MHOroaTroMHble ciupThl. [IpuMenenune
TIIUIEPUHA.
®enoJi. Puznyeckue U XUMUIECKre cBoicTBa GeHomna. [Ipumenenue
(heHoIa Ha OCHOBE CBOCTB.

AJiberuabl. ATbAeTUAHAS TPyNNa Kak (GYHKIIMOHATbHAS.
dopmanbAerua 1 ero cpoiictea. [logydeHune anbaerujoB OKUCICHUEM
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COOTBETCTBYIOIIUX cUpTOoB. [Ipumenenue popmanpaernaa Ha OCHOBE
€ro CBOMCTB.

Kap6oHoBbie kuciaoTbl. KapOokcuinpHas rpymma Kak
¢dynkunonanbHas. [lomydenue kKapOOHOBBIX KUCIOT OKUCIICHUEM
anberu10B. XMMHUECKHUE CBOMCTBA YKCYCHON KHUCIIOTHI: 00IIHe
CBOICTBa ¢ MUHEPATLHBIMH KHCIIOTAMH U PEAKITHSI dTePHPUKAIUH.
[IpruMmeHeHne yKCyCHOM KUCIOThl Ha OCHOBE CBOMCTB.

Cao:xnble 3pupbl H kupbl. [lonydenue ca0XKHbIX 3PUPOB peaKiuen
stepudukanyu. Crnoxxuble 3(Upbl B IPUPOJIE, X 3HAYCHHE.
[TpumMeHeHue CIIOKHBIX 3()UPOB HA OCHOBE CBOMCTB.

Amunsbl. [Tonstue 06 aMmuHax. AHWINH KaK OpraHu4ecKkoe
ocHOBaHue. [[puMeHeHne aHnIMHA Ha OCHOBE CBOMCTB.

Hoaumepsl. [TonuMepsbl - BaKHEHIIIEE ChIPbE I MOJYYCHUS
CTPOUTEINbHBIX MaTepruanoB. OCHOBHBIE MTOHATHSL.

ILnacTmaccnl. TepMOIuIaCTUUHBIE M TEPMOPEAKTUBHBIE IIJIACTMACCHI.
[TonmaTHIIEH M €r0 NpPUMEHEHHE B CTpouTenbeTBe. CrlocoOb!
pacno3HaHus I1aCTMAcC.

BoJsiokHa, nx kiaaccupukanmusa. CrocoObl pacrio3HaHUS! BOJIOKOH.
CuHTeTHMYeCKHEe KaYYYKH U UX HCIOJIb30BAHUE B CTPOUTEIHCTRE.

IIpakTnyeckoe 3ansaTue Nel0. Ha3Banue npenenbHbIX
YII€BOIOPOAOB Mo MexayHapoaHoi Homenknarype IUPAC.

IIpakTnyeckoe 3ansaTue Ne 11. Hazpanue HenpeneabHbIX
YIII€BOIOPOAOB Mo MexayHapoaHoi Homenknarype IUPAC.

IIpakTnueckoe 3ansaTue Nel2. Ha3Banue ciupTos 1o
MexayHapoanoi Homenknatype IUPAC.

IpakTnyeckoe 3ansaTue Ne 13. CocraBneHne ypaBHEHHI peakuit
TepUPUKALTII

Koutpoabsnas padora Ne 5. YriieBo1opos

Tema 4.3.
Oprannyeckne
BelllecTBA B
KH3HENeATEeJbHOCTH
yeJioBeKa

Kupsl kak ciaoxHble 3¢upsbl. Knaccupukanus xupoB. XUMHUECKHE
CBOMCTBA KUPOB: TUIPOJIA3 U THIPUPOBAHUE KUJKHUX KUPOB.
IIpuMeHeHne KUPOB HA OCHOBE CBOMCTB.

YraeBoasbl. [ 110K03a — BEIIECTBO € ABONCTBEHHOM (DyHKIMENH —
aJbJECTUIOCIUPT. XUMUYECKHE CBOMCTBA TIIIOKO3bI. [I[prmenenne
TJIFOKO3bI HA OCHOBE CBOWCTB.

Caxapo3a, KpaxMaJ U LEJI0J103a, CTPOEHUE, CBONCTBA, MPUMEHEHHE
3HaueHue yriIeBOAOB B KUBOM NPUPOE U KU3HU YEIOBEKA.
Hyxneunosbie kucjorbl. CocTaB, cTpoeHHE U OMOJIOTUYECKAs POIIb.
AMMHOKHUCJI0TBI. AMMHOKHUCIIOTHI KaK aM(oTepHbIe

T YHKIIMOHATIbHbIE OPTraHUYECKUE COETUHEHMS. XUMUYECKUE
CBOMCTBAa aMMHOKHCIIOT: B3aUMOJEHUCTBHE C IEI0YaMHU, KUCIOTaMU U
JpYT ¢ ApyroM (peakuus noaukonaeHcauun). [lentuaHas cBsi3b U
nonunenTuasl. IlpyMeHeHne aMUHOKHCIIOT HA OCHOBE CBOMCTB.
Bbeaxku. [lepsuunasi, BTopu4Has, TpeTUYHAasi CTPYKTYpPbI OETIKOB.
XuMHUECKHe CBOMCTBA OENTKOB: TOpeHHe, AeHaTypalus, THAPOIIH3,
1BETHBIE peakuu. buonornueckue GpyHKunN 6EIKOB.
[TpodzaboneBanus 1 UX MpeaynpexKaeHUE.

KonTpoasHnas padora Ne 6. CtpoeHne 1 CBOMCTBA OPraHUYECKUX
BEILECTB

Pa3zgen S. Kuneruyeckue ¥ TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHX

peaxuuit
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Temab.1.
KuHernueckue
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHUMHYECKHX peaKkuuid

Knaccudukanmst XuMuueckux peakiuii: mo pazoBomMy cocTaBy
(rOMOT€HHBIE U TETEPOTEHHBIE), TI0 NCII0JIBL30BAHUIO KaTaanu3aTopa
(KaTalMTUYECKUE U HEKATaTUTHUYECKHUE).

CKOpOCTb XMMHUYECKUX peaklnil. PaKTOphl, BIUSIONINE HA CKOPOCTb
XUMHUYECKON peaKInu

JlabopaTopnasi paGora Ne 2. OnpezneneHue 3aBUCUMOCTH CKOPOCTH
PEAKIMHU OT PA3JIUYHBIX (PAKTOPOB

Tema 5.2.
TepmoauHaMu4vecKue
3aKOHOMEPHOCTH
NMPOTEKAHUS
XHMHUYECKHUX peakuuid.
PaBHoBecHe XUMHYECKHX
peaxuuit

Knaccugukaius XuMHUECKUX peakuii: o TermaoBomy 3pdexty
(3K30TEpMUYECKHE, YHAOTEPMUYECKHUE), IO 00paTUMOCTH (0OpaTUMbIC
¥ HEOOpaTuMeIe).

XUMHUYECKOE PABHOBECHE U €0 CMEIIEHHE 0T ICHCTBHEM
pa3NuYHbBIX (PaKTOPOB

IIpakTnyeckoe 3ansaTue Ne 14. Penenue 3a1a4 1o TemIOBOMY
b dexTy peakmuu.

IIpakTnyeckoe 3ansaTue Ne 15. Penenue ynpaxxHeHU Ha CMEIIEHNE
XMMHUYECKOTO PABHOBECHSI.

Kourtpoabnas padora Ne 7. CKOpocTb XUMUUYECKOW PEAKIIMU U
XMMHUYECKOE paBHOBECUE

Pa3zgen 6. lucniepcHble cUCTEMBI

Tema 6.1

JAncnepcHblie cuCcTEMBbI 1
(pakTopsbl UX
YCTOMYHMBOCTH

IMonsaTue o TucnepcHol cucreme. Jlucniepcuas daza u
nucrnepcuonHas cpena. Knaccudukanus AUCTIEpCHBIX CUCTEM.
CBoiiCTBa AUCTIEPCHBIX CHUCTEM.

PactBopsl. PacTBOpenue. Bona kak pactBoputens. PacTBopumMocThb
BEIIECTB. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KUJAKOCTEH U TBEPIbIX
BEIIECTB OT pa3NuYHbIX (pakTOopoB. MaccoBast 10Ji1 paCTBOPEHHOTO
BEILECTBA.

IIpakTuyeckoe 3ansaTue Ne 16. 3aaun Ha IPUTOTOBJICHHE
pacTBOpPOB.

Tema 6.2.
HccaenoBanue cBOMCTB
AUCHEPCHBIX CHCTEM

JladoparopHoe 3ansaTue Ne 3. VccienoBanue qucnepcHbIX CUCTEM

Pa3nes 7. KauecTBeHHbIe peakiiMy 00HAPY:KeHUs] OPraHUYeCKUX U HEOPraHN4YeCKHX BelllecTB

Tema 7.1.
Oonapy:xeHue
HEOPraHUYeCKUX
KATHOHOB W AHHOHOB

JlabopaTopnasi paGora Ne 4. KayecTBeHHbIE peaklIMM Ha
HEOPraHMYECKUE BEIIECTBA

Tema 7.2.

Oonapy:xenue
OPraHMYecKuX BelecTB
OTAEeJbHBIX KJIACCOB C
HMCIO0JIb30BaHHEM
Ka4eCTBEHHbIX peakuuii

Jladoparopnasi padora Ne 5. KauecTBeHHbIE peakliii Ha
OpraHWYECKHUE BEIECTBA

JTAD®DEPEHIIMPOBAHHBIN 3AUET

6. TEMATUYECKOE IIVTAHUPOBAHME 110 YYEBHOMY

NPEIMETY
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Ne HaumeHoBaHue pa3esioB U TeM Bceero | Jlekuus 3ansTus

n/n nNpaKkTH4YecKue | J1abopaTopHbIe
BBeenue 2 2 - -

1. OCHOBBI CTPOEHUS BelleCTBA 9 5 4 -

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

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

2. | XuMu4yeckne peakuun 17 8 7 2

2.1. | Turpl XUMHUYECKUX pEaKINit 9 4 5 -

2.2. | DACKTpONUTHYECKAS  UCCONMANUS | 8 4 2 2
MOHHBIN 0OOMEH

3. | CTpoenne u cBoiicTBa Heopranmveckux | 19 15 4 -
BelleCTB

3.1 | Knaccuduxanms, HOMEHKJIaTypa u 7 5 2 -
CTPOEHHE HEOPTaHUYECKHUX BEILECTB

3.2. | ®U3HKO-XUMHYECKUE CBOMCTBA 5 5 - -
HEOPraHMYeCKUX BEUIECTB

3.3 | [Ipou3BOJACTBO HEOPTraHMYECKHX BEIICCTB. 7 5 2 -
3HayeHue M MpHUMEHeHHe B ObITY U Ha
MIPOU3BOJICTBE

4 CTpoeHue 1 CBOHCTBA OPraHNYeCKHX 44 34 10 -
BelleCTB

4.1 | Knaccudukauusi, CTpoeHue U 6 4 2 -
HOMEHKJIaTypa OPraHMYeCcKUX BEIIECTB

4.2 | CpoiictBa, mpou3BojacTBO u npumenenue | 30 22 8 -
OpPraHUYeCKUX COeIMHEHUN

4.3 | OpraHnyeckue BEIIECTBA B 8 8 - -
KHU3HEJIETeIbHOCTH YeJlOBeKa

5 Kunernueckue u TepMogUHAMHUYECKHUE 9 6 2 1
3aKOHOMEPHOCTH NPOTeKAHUS
XMMHYECKHX peakiuii

5.1 | Kunernueckue 3aKOHOMEPHOCTH 4 3 - 1
MPOTEKAHHUS XUMUYECKHUX PEaKITHii

5.2 | TepmoarHaAMHUECKUE 3aKOHOMEPHOCTH 5 3 2 -
MPOTEKAHHUS XUMUYECKUX PEaKITHA.
PaBHOBeCHE XMMUYECKUX pEaKIUI

6 JucnepcHble cUCTEMBI 5 2 2 1

6.1 | ucniepcHble CUCTEMBI U (haKTOPBI UX 4 2 2 -
YCTONYUBOCTH

6.2 | UccrenoBanue  CBOWCTB  JHCHEPCHBIX 1 - - 1
CHCTEM

7 KauecTBeHHbIe peakuuu OOHApYKeHHS 3 1 - 2
OPraHHYecKMX M  HEOpPraHm4YecKHX
BellIeCTB

7.1 | O6HapyxeHHe HeOPraHMYECKNX KaTHOHOB 1 - - 1
Y aHHOHOB

7.2 | O6HapyXeHHe OPTaHUYECKUX BEIIECTB 2 1 - 1
OTIENBHBIX KJIACCOB C MCIOIB30BAaHUEM
KayeCTBEHHBIX PEaKINii
Wroro 108 73 29 6
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[lpu peanuzanmu conepaHusi 00IE00pPa30BATENBFHOTO YU4E€OHOTO MHpeaMeTa

«XUAMU

B mpeaenax ocBoenus OIIOII CIIO na ©6a3ze OCHOBHOro OOIIEro

oOpasoBaHus ¢ OJIydYeHHUEM cpeanero ooiero oopazosanus ([TTTKPC):

Buj yueOHoi1 padoThl

O0beM yacoB

O0bem 00pa3oBaTeIbHOI POrPaMMBbl 108
Oo6s13aTe/ibHAsI ayAUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 108
B TOM YHCJIE:
JICKIIUHI 73
MPAKTUYCCKHUE 3aHATUS 29
nab0opaTOpHEIEC 3aHATHUS 6

CamocrosTenbHas paboTa 00y4aromerocs

Y4eOHBIM IIAaHOM
HE IPEyCMOTPEHO

Koncynbranuu

Y4eOHBIM [IJIAHOM
HE MPEAYCMOTPEHO

Ilpomesrcymounas ammecmavusn ¢ ghopme

Au(pepeHnaTbLHOr0 3a4eTa

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

7.1.0nucanue mamepuanbHo-mexHuueckoi oaszbvl,

ocyuiecmesieHun 06pa308am €J/IbHO20 npouecca

Heooxooumon 0ns

Ne HauMeHoBaHHe cneHAJBHBLIX MMOMEILNEHUIT U
n/n TOMeIIeHU A1l CAMOCTOATEIbHON PadoThI

TIOMeLLeH Uit U
CaMOCTOSITeJIbHOM padoThI

OcHAaIlleHHOCTh CHenMAJbLHBIX

noMeneHu i IS

KabOuHeT ecTecTBO3HAHUS; ayAUTOpUS IS
CPYNIOBBIX M WHAMBUAYAIbHBIX KOHCYJBTALIMM,
TEKYLIEro KOHTPOJIS U MPOMEKYTOUHOM aTTeCTALUH.

414000,ActpaxaHckas o0iacth, TI. AcTpaxaHb,
HaGepexnas 1 Mas,117, xopmyc Ne 1; stax 3,
nomernienue Ne35

1. Jlocka yueOHas

2. PaGouee MecTo mpemnogaBarest

3. Kommutekt yueOHo# Mebenn Ha 25 yer.
4. Harnaguele iocoous

5. [Inakatsl TeMaTH4eCKHe

6. MoOWIIbHEI SKpaH Ha MITATHBE

Lumien Master View 203x203 cm

7.MoOHUNBbHBIN MYJIbTUMETUHHBIH

npoekrtop Panasonic PT-LC56E-000145

8.1lIxad BBHITSHKHON XUMHUYECKHUN

JIEMOHCTPAIIMOHHBIN

9. Crenabl
10.ITpubopsl, Habops! IOCY B,

71a00paTOPHBIX MPUHAAJICKHOCTEH IS
XUMHYECKOTO dKCIIEPUMEHTa, HaOOPHI
pEaKTUBOB.
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7.2. Pekomenoyemasn numepamypa (u3 gpedepanbHozo nepeyuns)

@) OCHOB8HAA yueOHaa Tumepamypa:

bmunos, JI. H. Xumus: yueonuk aus CITIO / JI. H. baunos, U. JI. [Tepdwuona,
T. B. CokonoBa. — 2-e usn., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c.
ISBN 978-5-8114-7904-7. — TekcT: »2yekTpoHHBIM // JlaHb: 3JIEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/167183  (mara
obpamenus: 14.10.2022). — PesxxuM qocTyma: st aBTOpU3. T0JIH30BATEIICH.

0) OonoinumenvHan yueonan 1umepamypa:

I'ycera, E. B. Xumusa mna CIIO: yueOHO-MeToamdeckoe mocobue / E. B.
I'yceBa, M. P. 3uranmmuna, /[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: »nekTpoHHBId // JlaHb : DIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (mara
obOpamenusi: 14.10.2022). — PexxuM gocTymna: aJjisi aBTOpU3. M0JIb30BATEIICH.

YepuukoBa, H. 0. Xumus B JOCTYIHOM H3JIOXKEHUU: YUEOHOE MocoOue s
cno / H. 1O. YUepnukoBa. — 2-¢ uzj., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — Tekct: snexTpoHHBIA // JlaHb: 3JIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/195532  (nara
obpamenus: 14.10.2022). — Pexxum nocTyma: Jjisi aBTOPHU3. MOIb30BaTEIEH.

[enunpina, JI. B. Xumus: yueobnoe nocodue / JI. B. IlleBHunpina, A. .
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
TekcT: smexkTpoHHblid // Jlanb: 3yekTpoHHO-OMOMMOTEeyHass cuctema. — URL:
https://e.lanbook.com/book/118505 (mata obpamenus: 14.10.2022). — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MOJIb30BaTEIIEeH.

8) nepeuenb yueOHO-MemoOUuUecKo20 odecneueHus:

1. O6 obpazoBanuu B Poccuiickoit denepanuu: enep. 3akon ot 29.12. 2012
Ne 273-®3 (B pen. Peaepanbhbix 3ak0oHOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-®3, ¢ wu3M., BHECCHHBIMHU
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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

®enepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-®3, B pen. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

2. ®enepanbHbIl TOCYIApCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT CPEIHEro
o0miero oOpa3oBaHMsI, YTBEP)KIEHHBIM NpHUKazoM MuHHCTEpCTBAa 00pa3oBaHUS U
Hayku Poccuiickoit ®@eneparuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunuctepctBoM  toctuimu  Poccuiickoir  ®@epepauuu 7 wuioHs 2012 1.,
peructpannoHHblid Ne 24480).

3. Ilpukaz MuHucTepcTBa mpocBemieHus Poccuiickoit dDeaepanuu OT
23.11.2022 Ne 1014 «O6 ytBepxkaeHun ¢eaepaibHON 00pa3oBaTeIbHON MPOTPAMMBbI
cpeaHero oomiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

2) unmepHem-pecypcoi:

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

http://www.iprbookshop.ru/66393.html(O01iast 1 HeopraHuyeckas XUuMHsI)

http://www.iprbookshop.ru/71462.html(JIabopatopHblii MpakTHKyM 1O 0OIIeiH
Y HEOPTaHUYECKON XUMUH)

http://www.iprbookshop.ru/64399.html(Anroputm pemieHus 3aaa4 M0 XUMHH.
[IpakTukym™m.)

0) 271eKMPOHHO-0UOITUOMEUHbIE CUCEMDL:

1. http://www.iprbookshop.ru (OnexTpoHHO-ONOIMOTEYHBIC CHCTEMBI)

2.  DIEKTpOHHO-OMOJIMOTEeYHAS cucremMa «IPRbooks»
(http://www.iprbookshop.ru/)

3. OO0pa3oBaTenbHO-U31aTEIbCKHIA LIEHTD «AxanemMusn»

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

8. OCOBEHHOCTHU OPTAHU3AIIMU OBYYEHUSA 11O YYEBHOMY
NPEAMETY JJIS1 UHBAJIMI0B N JINL C OTPAHNYEHHBIMH
BO3MOXHOCTAMMU 3/ 10POBbS
Jigs  oOydaromuxcss M3 4YHclia UWHBAIMIOB M JIMI C OrpaHUYEHHBIMU

BO3MOXHOCTAMHU 3I0POBbSA Ha OCHOBAHUA IMMHCHBMCHHOI'O 3asABJICHUS y‘IG6HBII>i
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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/

npeamMeT «OCHOBBI XUMUH JJIA TCXHOJIOIM4YCCKOI'O HpO(l)I/IJIH» peaIn3yeTCia C YUCTOM

O0COOCHHOCTEM MCUXO(PU3NYECKOTO Pa3BUTHS, HMHIWBHUIYATbHBIX BO3MOXHOCTEU U

COCTOAHUA 310POBbA.

9. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUMS YYEBHOI'O

HNPEAMETA
Pe3yabTarsl Kon IIpoBepsiemble @®opMbI U METOIbI KOHTPOJIS U
o0y4eHus pe3yJib YMEHHs U 3HAHUSA OLICHKH

(IMYHOCTHBIE, TaTOB pe3yJbTaTOB 00yUYeHHust

npeAMeTHbIE, Texymmun [Ipomexxyroun
MeTanpeaMeTHbIe) KOHTPOJIb as arrecTanus

JIUYHOCMHbLE
YyBCTBO T'OPJOCTU U JII | 3HaTb OCHOBHBIE Yemuwii onpoc

YBa)KEHUS K
UCTOPUU H
JOCTUKEHUSIM
OTEYECTBEHHOU
XUMHUYECKON HAYKH;
XUMHUYCCKH
rpaMOTHOE
MIOBEJICHNE B
npodeccuoHanbHOM
NeSITETbHOCTH U B
OBITY IIpU
oOpareHuu ¢
XUMHUYECKHUMHU
BEIIECTBAMH,
MaTepuaIamMu U
IpoIIeCCaMH;

3aKOHbI XUMUHU U
OTKPBITUS B XUMHH,
CEJIaHHbIE
POCCUNCKMMH YYEHBIMU-
XUMHUKaMHU;

YBEPEHHOE I10JIb30BaHKE
XUMHUYECKON
TEPMHUHOJIOTUEN U
CHMBOJIUKOH;
XUMHUYECKHA IPAaMOTHOE
[IOBEJICHUE B
npodecCuoHaIbHON
NESTeNIbHOCTH U B OBITY
IIpH 0OpalIeHNH ¢
XUMUYECKUMHU
BEILIECTBAMH,
Marepuaiamu u
poLeccamy,

YMeHHe UCTOIb30BaATh
MPUOOPETEHHBIE 3HAHUS
JUIs 00 BSCHEHUS
XUMHUYECKUX SIBIICHUH,
MPOUCXOISAIINX B
pUpoe, ObITY U Ha
MIPOU3BO/ICTBE;

YMETh HCIOJIb30BaTh
MPUOOPETEHHBIC 3HAHUS
JUTSL  9KOJIOTHYECKH
TPAMOTHOTIO MMOBEJICHHUS B
OKpYy>Karolleu cpene,
JUTSI OLIEHKU BITUSIHUS
XUMHYECKOTO
3arpsi3HEHUs

Ipaxmuueckas
paboma
Tecmuposanue
Peghepam
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OKpY>Karolleu cpenbl Ha
OpraHM3M 4YeJIoBeKa U
JPYTrHUe )KUBBIE
OpTraHU3MBI;

YMETh HCIOJIb30BaTh
pUOOpETEHHBIC 3HAHUS
JUISl IPUTOTOBJICHHUS
pacTBOPOB 3aJaHHOU
KOHIIEHTPALUU B OBITY U
Ha IPOU3BO/ICTBE;

TOTOBHOCTB K JI2 | IloHuMaTh CynIHOCTb U Peghepam
MPOJOHKEHUIO COLIMAJIbHYIO 3HAYUMOCTb
o0pa3oBaHus U cBoeH Oynymei
MOBBILICHUS npodeccuu, NposBIATH K
KBaJTH(HUKALUU B HEW yCTOWYUBBIN
n30paHHOM HHTEPEC;
npoQecCuOHAILHON CamocTosTenbHO
JESITEIIbHOCTH U OTIpeIEeTISATh 3a7a4n
00BEKTHBHOE po¢heCCHOHATTLHOTO U
OCO3HaHUE POJIH JTUYHOCTHOTO Pa3BUTHSA,
XUMHYECKHX 3aHUMATbhCS
KOMIIETEHIIH B camoo0pazoBaHuEM,
ITOM; OCO3HAHHO IUIAHUPOBATH
MOBBILIICHHE
KBaJTM(DUKAIHH.
yMeHUue JI3 | YMeTb ucnonb30Bath Peghepam
UCTIOJIb30BaTh JOCTHKCHUS
JOCTHKEHUS COBpPEMEHHOM
COBPEMEHHOM XUMHUYECKON HAyKH CO
XUMHUYECKON HayKH cBoei
Y XUMHYECKUX npodecCuoHaNIbHON
TEXHOJIOTHH ISt NEeSITeNIbHOCTBIO ISt
TTOBBIIIICHUS TTOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
MHTEJUIEKTYaIbHOTO WHTEIUIEKTYaJIbHOTO
pa3BUTHSA B pa3BUTHUS;
BbIOpaHHOM
npodeccuoHanbHOM
JIeSITeTIbHOCTH,
MemanpeoMenHolx:
HCIIOJIb30BaHNE MI | pabotatb c Ilpakmuueckas | /ugpgepenyuposa
pa3IMYHbIX BUJOB TEOPETUIECKUM paboma HHbIU 3a4em
MMO3HABATEJILHOMN MaTepHaoM, Pegepam
JESITEIIbHOCTH U aHaJIM3UPOBaTh, JeNaTh Tecmuposanue
OCHOBHBIX BBIBOJIBI.
WHTEJJIEKTYaTbHBIX MPUMEHSITh OCHOBHBIE
onepanui METOBI NO3HAHUA
(TTOCTaHOBKH (HabmroAeHusI, HAYYHOTO
3a/1auy, 9KCIIEPUMEHTA) ISt
dbopMynupoBaHUs W3YYCHUS Pa3IMUHbIX

TUTIOTE3, aHAJIN3a 1

CTOPOH XMMHYCCKUX
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CHHTE3A,
CpaBHCHHSI,
0000111eHMS,
CHCTEMaTHU3alI1H,
BBISBJIEHUS
MPUYUHHO-
CIEACTBEHHBIX
CBs3€H, IONCKA
aHaJIOI OB,
dbopmynupoBaHus
BBIBOJIOB) JIJISI
pereHus
IMOCTaBJICHHOU
3a7a4H,
PUMEHEHHUE
OCHOBHBIX METOJIOB
[MO3HAHUS
(HabmroieHusl,
HAy4YHOTO
9KCIIEPUMEHTA) JJIs
U3YYCHUS
pa3IMYHbBIX CTOPOH
XUMHUYECKUX
00BEKTOB U
MIPOIIECCOB, C
KOTOPBIMH
BO3HHUKAET
HE00OXO0OUMOCTb
CTaJIKUBaThCS B
npodeccuoHanbHOMI

chepe;

00BEKTOB M MPOIIECCOB, C
KOTOPBIMU BO3HUKAET
HE00XO0IMMOCTh CTal-
KUBAaThCA B
npodecCuoHAIbHON
cdepe;

YMEHUS JENaTh BbIBOJI,
YMEHUE BBISIBIIATD
CYILIECTBEHHOE, PA3BUTHE
JIOTUYECKOTO MBIILICHHUS
pH paboTe C TEKCTaMU,
OykieToM, HabII0IaTh 3a
BEILIECTBAMMU, IPOBOAUTH
HCCIIEI0BATENIbCKUE
MpOLIEAYpPBI, PA3BUBATh
I03HABATEJIbHBIN
MHTEpEC K MPEAMETY U
MpoIIeCcCy MO3HAHMUS.
YMEHUE XapaKTepU30BaTh
3JEMEHTHI 0 UX
TMOJIOKEHHUIO B
Ilepuonuueckoi cucreme
J.N. Menneneena.
OOBACHATH 3aBUCUMOCTh
CBOICTB BEILIECTB OT UX
COCTaBa U CTPOECHUS,
MIPUPOYy XUMHYECKOU
CBS3U 3aBUCUMOCTh
CKOpPOCTH XUMHYECKOU
pEeaKIK U MOJ0KEHNUE
XUMHUYECKOTO
paBHOBECHS OT
pa3nu4HbIX (haKTOPOB;
YMETh ONPEIEIATh
BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKHUX
IIpEBpAIICHUN B
Pa3IMYHBIX YCIOBUSX U
OLIEHKH WX MOCJEACTBUM
WCIIOb30BaHUE
a0OCTpaKTHOTO
MBIIUIEHHUS,
MPOJIOKUTH Pa3BUTHE
XUMHUYECKOHM peuu,
oboramars ee
CJIOBApHBIN 3amac npu
YCTHBIX OTBETax U
ITPAaMOTHOE BBITIOJIHEHHE
MIPU CaMOCTOSATEIbHBIX
3a/IaHUSIX.

CBSI3BIBATh U3YYCHHBIN
Marepuai co CBOen
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npodecCuoHaTbHON

JeSTEIbHOCTHIO
HCIIOJIb30BaHUE M2 | IIpoBoauTh llpakxmuueckasn
pa3IMYHBIX CaMOCTOSITENIbHBIN ITOUCK | paboma
MCTOYHUKOB JJIsI XUMHYECKON Peghepam
MOJTYYeHUS nHpopMaImu ¢
XUMHUYECKON HCIIOJIb30BAHUEM
uH(pOopMaIuy, Pa3TUYHBIX UCTOYHUKOB
YMEHHE OIICHUTH €€ (Hay4HO-TIOMYJIIPHBIX
JIOCTOBEPHOCTD IS W3JaHUH,
JOCTUKEHUS KOMITBIOTEPHBIX 0a3
XOPOIIUX JAHHBIX, PECYPCOB
pe3yJbTaTOB B Wnrepuera);
npohecCHoHATBLHOM WCIIOJIb30BaTh
cepe; KOMITbIOTEpPHbBIE

TEXHOJIOTHH IS

00paboTKH U mepeaun

XUMHYECKON

nHpOpMaIUK U e

MPEACTABICHUS B

pa3nu4HbIX (hopmMax.

OcyiecTBISITh TOUCK

nHpopManuu,

HEOOXOUMOM ISt

3¢ pexTUBHOTO

BBITIOJTHEHUS

npodeccnoHambHbIX

3a/1a4

npeomMemHmoix:

c(hopMUPOBAHHOCTH 111 | [lonumats posib XuMuu B | Yemmusiii onpoc | Jughgepenyuposa
MIPEACTABICHUH O €CTECTBO3HAHUU, €€ Tecmuposanue | HHbIU 3a4em
MECTE XUMUH B CBS3b C APYTHUMH Ilpakxmuueckas
COBPEMEHHOM €CTECTBEHHBIMU paboma
HAyYHOU KapTHUHE HayKaMH, 3HAYCHHE B
MUpa; TOHUMaHHE YKU3HU COBPEMEHHOI'O
pOJIM XUMUH B oOmrecTBa
dbopMupoBaHUU 3HaTh BaKHEHIINe
Kpyrosopa u BEIIIECTBA U MATEPUAIBI.
(YHKIIMOHATBHOM
TPaMOTHOCTH
YenoBeKa JJs
peteHus
MPAKTUYECKHUX
3ajady;
BJIaJICHUE 112 | 3HaTh OCHOBHBIE 3aKOHBI | ¥Ycmmuwlil onpoc Hughgpepernyup
OCHOBOTIOJIATAFOIITH XUMHH: CTEXUOMETPHS, Tecmuposanue | o8anHblli 3auem
MU XUMUYECKUMU 3aKOH COXpaHEHUs IIpaxmuueckas
TTOHSITHSIMH, Macchl BEUIECTB, BIAACTh | paboma
TEOPHUSMU, OCHOBOTIOJIAralouMu
3aKOHAMU U XUMHYICCKHMH
3aKOHOMEPHOCTAMU MOHATHSIMH, TEOPHUSIMH,
; YBEpEHHOE 3aKOHAMU 1
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I1OJIb30BaHUEC

3aKOHOMCPHOCTIAMMU,

XUMUYECKOU yYMETb Ha3bIBATh:
TEPMHUHOJIOTHEH U W3Y4YCHHBIE BEIIeCTBA IO
CHUMBOJIMKOH; TPUBUAJILHON WIH
MEXKTYHApOIHON
HOMEHKJIATYPE;
BJIaJICHUE II3 | yMeTh  BBINOJIHATH Ilpakmuuecxas | JJugpgepenyuposa
OCHOBHBIMH XUMHUYECKUN paboma HHbIU 3a4em
MeTOJaMHI JKCIIEPUMEHT I10 Tecmuposanue
Hay4HOI'O pacrno3HaBaHUIO Jlabopamopnas
MO3HAHUS, BaYKHEHIIINX paboma
UCIIOJIb3YEMbIMH B HEOPraHUYECKUX U
XUMHH: OpPraHUYECKUX
HAOJIIOICHUEM, COCIMHCHMIL;
OTHCAHUEM,
U3MEPEHUEM,
JKCIIEPUMEHTOM;
yMeHUe
00pabaThIBaTh,
OOBSICHSITH
pe3ynbTaThl
MIPOBEACHHBIX
OTIBITOB U JIENaTh
BEIBO/IBI,
TOTOBHOCTb U
CIIOCOOHOCTh
MPUMEHSTh METOJIbI
MIO3HAHUS ITPU
pelieHun
MPaKTUYECKHUX
3a/1ay;
c(hopMUPOBAHHOCTH 114 | YMmerb pemiatb Ilpakmuueckas | /Jugpgepenyuposa
YMEHHUs 1aBaTh pacueTHbIE 3aJIa4H 110 paboma HHbIU 3a4em
KOJIUYECTBEHHBIE xumuueckuM popmynam | Tecmuposanue
OILICHKH U U ypaBHEHUSIM;
MIPOU3BOIUTH WCII0Ih30BaTh
pacyeTsl 1o MPUOOPETEHHBIC 3HAHUS
XUMHUYECKHM Y YMCHUS B
dbopmynam u MPaKTUYECKOU
YpaBHEHUSIM; JeSTeTLHOCTH 1
MOBCETHEBHOMN KU3HHU:
BJIaJICHUE 115 | YMeHue 6e301acHoOro Yemuwi onpoc
MpaBUIIaMU oOpartieHus ¢ roprounMu | [Ipakmuueckas
TEXHHUKHU Y TOKCUYHBIMHU paboma
0e30MacHOCTH MPU BEILIECTBAMH U Jlabopamopnas
WCITOJI30BaHUH 1a00paTOPHBIM paboma
XUMHYECKHUX 00opynoBaHUEM;
BEIIECTB;
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c(hopMUPOBAHHOCTH
COOCTBEHHOM
MO3UIUH 110
OTHONICHHIO K
XUMHYECKOH
uHpopManuu,
MOJIy4aeMou u3
pa3HbIX
HMCTOYHUKOB.

116

YMeHue KpuTH4eCcKon
OILICHKU JJOCTOBEPHOCTH
XUMHUYECKOH
uHpOpMaIuy,
MOCTyINaruen u3
Pa3HBIX UICTOYHUKOB.

Yemuwu onpoc
Peghepam
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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 Tpy10BOIr0 BOCIIUTAHMS:

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

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

- HHTEPEC K pa3InuHbIM cepam nmpodheccuoHaTbHON
JIeITEIIbHOCTH,

OsgiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NMo3HABATEJIbHBIMHU AeHCTBHAMM:

a) 0a30BbIe JJOrHYECKHE TeiiCTBHS:

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

- pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH
YKU3HEHHBIX TIPOo0IieM

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




0) 0a3oBbIe HCCIeA0BaTENIbCKUE JI€liCTBUS:

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

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

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

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

- YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTrHHAIbHBIC
MIOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTD UX UCIOJIb30BaHUs B MIO3HABATCIIBHOU U
COLIMAIBHON MTPAKTHUKE

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

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

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

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

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

nn

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

26




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
HarpeBaHuM, MOJYUCHHUE dTUJICHA U U3YUYECHHE €TO CBOMCTB,
KaueCTBEHHBIC PEAKIIMK Ha alibJIETH/Ibl, KpaXxMaJl, YKCYCHYIO
KHCJIOTY; IEHaTypalus OCIKOB MPU HarpeBaHUH, I[BETHHIE
peakiuu 0eTKOB; MPOBOAUTH PEAKIITMH HOHHOTO OOMEHa,
ONpEeNENATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIEC PEAKIIUU
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; IPEJCTABISATh PE3YIbTAThl 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 IHTEepHET 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 BEJIMYMH, XapaKTEPU3YIOIIMX 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 CAMOCTOSITENILHO IUIAHUPOBATh U IPOBOJUTH
XUMUYECKUH HKCIIEPUMEHT (T10JIyuyeHHE U U3yYeHHE CBOWCTB
HEOPraHMYECKUX U OPraHMYeCKUX BEIIEeCTB, KaUEeCTBEHHbIE
PEAKIMHU YIIIEBOIOPOJIOB Pa3IMYHBIX KIIACCOB U
KHCJIOPOACOAEPKAIINX OPraHUYECKHUX BEILECTB, PEIICHHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 110 PacllO3HABAHUIO HEOPTraHMUECKUX
Y OpraHMYECKUX BEIIECTB) C COOJII0ICHUEM MpaBUIl O€3011aCHOTO
oOpalleHns ¢ BeleCTBAMHU U TJaOOpaTOPHBIM 000PYI0BaHHUEM,
(bopMyIMpOBaTh LETU UCCIIEOBAHUS, IPEIOCTABIATh B
pa3nu4yHOi GpopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U
OLICHMBATh 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(POPMAIIUIO, 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 U IS OOBICHESHHUS 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 1IEJIU COBMECTHOM JESTEIHHOCTH,
OpraHU30BBIBATh M KOOPAHMHUPOBATH JIEUCTBHUS TI0 €€
JOCTH>KEHUIO: COCTAaBJIATH IUIaH IEUCTBUI, paclipeieaTh
POJIU C YY€TOM MHEHUN YUYaCTHUKOB OOCYKAATh PE3YIbTaThI
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJIHATH PabOTY B YCIOBHSIX
peabHOTO, BUPTYATHLHOTO M1 KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

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

OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTUBHbIMU

- YMETh TUIAHUPOBATDH U BBITIOTHATh XUMHUYCCKHUHA
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 OeIKOB; MPOBOANUTH PEaKIIMK HOHHOTO OOMeHa,
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€301MacHOCTH P 0OpaIlleHUH ¢ BELIECTBAMHU U J1a0OpaTOPHBIM
000py10BaHUEM; TIPEJICTABIIAT PE3YJIbTAThl XUMHUECKOTO
HKCIIEpUMEHTa B (JOpPME 3aIUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥ GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX
pE3yJIBTaTOB;

-yMeTh CaMOCTOSITEIILHO MJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHH SKCIIEPUMEHT (IIOJTy4YeHUE U U3yYeHHE CBONCTB
HEOPraHMYECKHUX U OPraHMYeCKHUX BEIIEeCTB, KaUeCTBEHHbIE
peaxkuu yriieBoAOPO0B Pa3IMYHbIX KJIACCOB U
KHCIIOPOJICO/IEPKALUX OPraHUYECKHUX BEIIECTB, PELLIEHUE
HKCIEPUMEHTAIBHBIX 337124 110 paclO3HABAHUIO HEOPTaHUYECKUX
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AeCTBUAMMU:

) IPUHSATHE ce0sl U APYTUX JIIOIe:

- 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;

¥ OPraHMYECKUX BEIIECTB) C COOJIOCHUEM MPaBUII OE3011aCHOTO
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 o0s1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUSA:

- ¢(hOpMHUPOBAHHOCTh IKOJIOTUYECKON KYIbTYPBI,
MNOHUMaHUE BIUSHUS COLMATBbHO-3KOHOMUYECKHUX MPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHOM Cpeibl, OCOZHAHUE
J100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- INIAHUPOBAHUE U OCYIIECTBICHUE ICUCTBUI B
OKpYKaloIlIEeH cpelie Ha OCHOBE 3HAHUS LIEIEN YCTOMYUBOIO
pa3BUTHS YEJIOBEYECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKarollei cpese;

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

- pacIIUPEHUE OMBITA AEATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4eOHO-HUCCIIe10BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM NEATEIbHOCTH;

- chopMHpOBaTh MPEACTABICHUSA: O XUMUYECKON
COCTaBJIAIONIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIU
XMMUU B IO3HAHUHU SIBJICHUH NPUPOJIBL, B GOPMUPOBAHUN
MBILIEHHS U KYJIbTYPbI INYHOCTH, €€ ()yHKIIMOHATIbHOMN
IpaMOTHOCTH, HEOOXOAUMOM JJIs 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 TPYIOBOW JESATEIbHOCTH
B LIEJISIX COXPAHEHHUS CBOETO 3710POBbs U OKpYXKaroIlen
MIPUPOIHOM CpeJibl; YIUTHIBATH OMACHOCTH BO3ICHCTBUS HA
YKUBBIE OPraHU3MBbI OIIPEJIEIIEHHBIX BEIECTB, TOHUMAs CMBICI
rokasarteJsi peiebHOM JOMyCTUMON KOHIIEHTpaIUH;

- YMETh IPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C
MO3HUIMN KOJOrHYeCcKor 6€30MaCHOCTH MOCEICTBHSI 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
OpraHU3MBbI ONPE/IETICHHBIX BEIECTB, 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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