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Penensus
Ha pabouyio mporpammy
110 yue6HOMy npenmery OVIL07 «Xumus»,
paspabotannyro npenonasatenem [ 5OY AO BO ATACY komnemx JKKX
Crenanuyxk JL.T.

Pa6oyas mporpamMMa yueGHOMY IpeaMeTy pa3paboTaHa B COOTBETCTBHE C TpeOOBaHUSIMHE
®De/iepanbHOrO roCyIapCTBEHHOT0 06Pa3oBaTELHOTO CTAHAPTA CPEIHETO OBIIEro obpazoBanus,
YTBEPXKIEHHOTO NMpUKa3oM MuHucTepeTsa o6pasopanus i Hayku Poccuiickoit denepamuu ot 17
Mast 2012 r. N 413 (3apeructpupoBas MurucTepcTBOM FocTHIMH Poccuitckoit Denepanun 7 UIOHA
2012 r., perucrpanmornsii N 24480), IIpukaza Murncrepcrea npocsemenus Poccuiickoit
Denepanuu ot 23.11.2022 Ne 1014 "O6 yTBepxIeHHH denepanbHOil  06pasoBaTenLHOM
IIporpaMmsel  cpeziero obmero obpaszoBanus” (3aperwctpupoBan 22.12.2022 Ne 71763),
DenepallbHOro IrOCY1aPCTBEHHOTO 06Pa30BATENBHOTO CTAHIAPTA CPEHErO podecCHOHAIBHOIO
obpaszosanus 1o cnenpansroctd 08.02.14 DrcmtyaTanus u 00CITy)KHBaHHE MHOTOKBAPTHPHOTO
moma Nel097 or 12.12.2022 j1st peanmsaluu OCHOBHOM TPODECCHOHATEHOM o0pa3oBaTenbHON
nporpamMMel CIIO Ha 6ase 0CHOBHOro 06IIEro 06pa3oBaHMs ¢ HONyYEHHEM cpenHero oodrmero
o0pa3oBanus.

B nporpamme geTko chopMyIMpoBaHb! IIENH ¥ 3a1a4H yIeGHOr0 IIpeaMeTa.

Ienu nporpaMME! i CTPYKTypa HaXOIATCA B JIOTHYECKOM COOTBETCTBHH.

YuebHblii npeaMer «XHAMHS» BXOAUT B 001Me06pa3oBaTebHBI LKL, SBIAACH 00S3aTebHbIM
y4eOHBIM IpeaMeToM 6a30BOro ypOBHS OCHOBHOH IPO(eCCHOHANBHOM obpa3oBarensHOl
porpaMmsl B cootseTcTBHH ¢ PI'OC no cremmansroctsam CIIO TeXHOIOrHYeCKOro mpodmiLs.

OGbem 4acoB y4eGHOM HATPY3KH COOTBETCTBYET Y4eGHOMY IJIaHy 10 CHEeNHaTbHOCTH
cpenmero mpodeccrnonanpEoro obpasoBamus  08.02.14 Dkcrryaraups u o0CITy)XHBaHUE
MHOTOKBapTHPHOro noma, peamusyeMbiM B [BOY AO BO AT ACY xomnemx JKKX.

Pabovast mporpamma paccumrana Ays CTYZEHTOB OYHOM (OPMBI obyuenust 6a30BOro
YPOBHSI.
HToroBeIil KOHTPOIH YCTAHOBIIEH B hOpME K3aMeHa IO 3aBEPIICHHIO Kypea.

IIporpamMma COMEPKHT CIELYIOLIHE SIEMEHTHI: THTYIbHBLA JHCT, MIOSICHATEIIEHYIO
3amucKy (ykasaHa 061acTh IPHMEHEHHS IIPOrpaMMBL, LETH | 3a1adn); 0BIIyIo XapaKTePUCTHKY
NporpaMms! (OIMCAHBI KOMIETEHIMH, yKa3aH 00beM y4eGHOro mpeaMera M BHIBI y4eOHOH
paboTsl), MeCTO y4eGHOrO IpeaMeTa, IUIAHHPYEMBIE pe3ylIbTaTl, comepXaHue y4eGHOTo
IpeaMeTa, TEMAaTHYeCKHMH IUIAaH, YCIOBHS peaNH3allid [pPOrpaMMEl  (TpeGoBaHHA K
MHHUMATbHOMY ~MATEPHANBHO-TEXHHIECKOMY —OOECTIEUeHHIO, IIEPEYeHb PEKOMEHIyEeMBIX
y4eOHBIX u3sanui, VHTepHET- pecypcoB, IOMOIHUTENBHOMN THTEPATyph); KOHTpPOJIb ¥ OIIEHKa
PE3YJIbTaTOB OCBOCHHUS y4eOHOT0 IpeaMeTa « XUMHUS .

B paspene «Temarmueckuit IiaH W comepaHWe y4eGHOTO IpEIMETa» PacKpBIBaeTCs
PCKOMCH/[yeMas MOCIE0BATEIBHOCT M3YYeHHs Pa3/eiOB W TEM IIPOrpaMMBI, ITOKa3bIBAETCS
pacrpenenesye y4eOHbIX 9acoB 10 Pas/iellaM B TeMaM, a TAaKKe yKashIBAIOTCS BH/BI PaGOTHL, B
TOM YHCIIE: TIPAKTHIECKUE 3AHSTHSL.

PaGouass nporpamma mpenycmarpuBaeT (OpMHpOBaHHE y CTYLEHTOB BCEX BUIOB
KOMIIETEHIIUH, B TOM YHCJIE OOIUX KOMIETEHITHIA.

Conepxanue mporpaMMsl CTPYKTYPHPOBAHO Ha OCHOBE KOMIIETEHTHOCTHOTO TOAXONA H
COOTBETCTBYET COBPEMEHHOMY YPOBHIO W TEHJCHIMAM DPasBHTHS HayKHd, IenecoobpasHo
pacmpeseneno 10 BUOaM 3aHATHI U TPYJI0EMKOCTH B Yacax.

B pasgene «YcnoBus peammsarum y4eGHOro TpeaMeTay IepedHCIEHEI TpebOBaHUSI K
MaTepHanbHO-TEXHAYECKOMY U HH(POPMAIIMOHHOMY 0GECIIeYeH IO IpeaMeTa. Pas/ien BKIroYaeT
B CeOsi: PEKOMEHIYeMyIo JHTEpaTypy H CpefcTBa OOydYeHHs - yKasblBAaeTCs OCHOBHAS H
JOTIONHATENbHAs yIeOHas TUTEPaTypa, yaeGHbIE i CIIPaBOYHbIE TOCOOHS, YIeGHO-METOIUIECKasT



JHTCPATYpa, NCPEUCHb PEKOMEHIYEMBIX CDEACTB OOydYeHHS, BKIIOYas aydHOBH3yalbHELE,
KOMITBIOTEPHBIE.

Pasnen «KoHTpomp u omeHKka pe3yIsTaToB OCBOGHHS y4e6HOro IpeaMeTa» BKITIOUAET
TIOKa3aTe/ll Pe3yIbTaToB OGYYeHHs, IOKa3aTelll U KPUTEPHH X OLEHKH, a TAKKe dopMEI U
METOJBI KOHTPOJIS.

Haunas pabouas mporpamma yueGHOro npevera «XuMHSL» COOTBETCTBYET COMEPIKAHHIO
DeziepaibHOTO TOCYIAPCTBEHHOTO 06PA30BATEILHOTO CTaHJAPTa ¥ MOXET HCIIOJIB30BATRCS VIS
U3yHdCHWS IIPEIMETa XHMHMM B pealu3allid 00pa3soBATENBbHOTO IpPONEcca IPH IOATOTOBKE
CHCIHATCTOB CPEMHEro 3BeHa 1o crenuanbrocTd 08.02.14 Dxemmyaramust u obciyxuBanme
MHOTOKBapTHPHOIro ioma peanmnsyemsiM B TAOY AO BO ATACY xomnemx XKKX.

IIporpamma MOeT GBITH PEKOMEHIOBAHA IS WCIONB3OBAHHS B obpaszoBarensHOM
nponecce 'BOY AO BO,

Penenzenr:

Jlantera E. eKTOp ¥’ «ACTpaxaHCKAH TEXHOIOTHIECKHUI TEXHHKYMY, K.II.H.
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1. HIOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamma 00111€00pa30BaTEIBHOTO YU4EOHOTO TPEAMETa «XUMUSDY
npeaHazHadyeHa g uzydeHus xumun B koiuiemke JXKKX ATACY, peanusyroniem
00pa30BaTeNbHYIO IPOTpaMMy CPEIHEro O0IIero 00pa3oBaHMsI B IPEAEIax OCBOCHUS
OCHOBHOHM mpodeccuoHanbHoi obOpazoBaTenbHOl nporpammbl CIIO (IITICC3) Ha
0a3ze OCHOBHOro oOmiero oOpa3oBaHUsI MPHU MOJATOTOBKE KBaTU(UIIMPOBAHHBIX
pabounx, ciyxamux o cneruansHoctu 08.02.14 «Dxcrutyaranus u 00CIy )KMBaHHE
MHOTOKBapTHUPHOTO JOMa»

PabGouass mporpamMma yueOHOro mpeaMmeTa «XHUMHA» pa3paboTaHa B
COOTBETCTBHH C:

- @enepalibHBIM TOCYIapCTBEHHBIM O00Pa30BaTENbHBIM CTaHIAPTOM CPEIHETO
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHKa30M MuUHUCTEpPCTBA 00pa3oBaHUs U
Hayku 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 @Penepauuu OT
23.11.2022 Ne 1014 «O6 yTtBepxkaenun (eaepaibHON 00pa30BaTENbHON IPOrPAMMBI
cpenHero ooiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

ConepxaHue TpOrpaMMbl Y4eOHOTO TpeaMeTa «XHUMHUS» HaAIpaBiIeHO Ha
JTOCTHXKEHHE CIEAYIOMIMNX HeJei:

- (QopmupoBaHue y oOyyaroUMxcs YMEHHUS OICHMBAaTb 3HAYMMOCTh
XUMHUYECKOTO 3HAHMS 1151 KAKJOTO YEJIOBEKa;

- opMupoOBaHUE y 00YyUAIOMIMXCA LIEIOCTHOTO MPEICTABIECHUS O MUPE U POJIH
XUMHH B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOM KAapTUHBI MUpPA; YMEHUS
OOBACHATh OOBEKTHl M MPOILECCHl OKPYKAIOIIEH ACHCTBUTENBHOCTU: MPUPOIHOM,
COLMAJIBHOM, KYJBbTYPHOM, TEXHUYECKOW CpPEAbl, — MCIOJb3yS I 3TOTO
XUMUYECKUE 3HAHUS;

- pa3BUTHE Y OOYyYaIOUIUXCSl YMEHUH pa3nuyuarh (PakThl U OLIEHKU, CPABHUBATD

OLCHOYHBLIC BBIBOABI, BUACTh MX CBA3b C KPUTCPUAMU OLCHOK M CBA3b KPUTCPHUCB C



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 MPOrpaMMy CpeaHero odmero oopa3oBaHus B MpeeaaXx OCBOCHUS

OIIOII CIIO na 6a3e 0cCHOBHOro 001Iero 00pa3oBaHusi, yueOHbIN IpeaMeT « XUMHUSH)
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u3ydaercsi Ha 0azoBom ypoBHe DI'OC cpemnero obmero oOpa3oBaHus,
OCHOBBIBACTCS HAa 3HAHUSAX OOYYAIOIIMXCS, TOJYYCHHBIX MPH W3YYCHUU (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.

N3yuyenne xumMuu 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 mpomecce wuzyueHus XUMHHM TEOPETHUECKHE CBEACHHS JOMOJHSIIOTCS
JEMOHCTPAIUSIMH, JTAOOPATOPHBIMU ~ OTBITAMA W TMPAKTHUYSCKUMH  3aHATHSIMH.
3HAUUTENFHOE MECTO OTBOJUTCS XUMHUYECKOMY OJKcrepumMeHTy. OH OTKpbIBaeT
BO3MOXKHOCTh (DOPMHUPOBATHh Y OOYYAIOIMIUXCS CICIMAIIbHBIE TPEAMETHBIC YMEHUS:
paboTath C BEIICCTBAMH, BBINOJHATH MPOCTBIE XWMHUYECKHE OIBITHI, YYHThH
0e30macHOMY U JKOJIOTMYECKH TPaMOTHOMY OOpalieHHuI0 C  BEIIECTBAMH,
MaTepuajJaMH U poleccamMu B ObITY U Ha TPOU3BOICTBE.

B mpomecce wusydeHus XuMUU BaXHO (GOPMHPOBATH HHPOPMAIMOHHYIO
KOMIIETEHTHOCTh oOy4arornuxcs. [losToMy mpu opraHu3aimuu CamMoOCTOSTEIbHON
paboThl HEOOXOAMMO AaKIEHTUPOBaTh BHUMAaHHE OOYYarOUIMXCS Ha TOUCKE
uHdopmauu B CpeAcTBaXx MaccMmenua, HuTepHeTe, ydeOHOW U cCHenuanbHOU
JUTEPATYPE C COOTBETCTBYIOIINM O(POPMIICHUEM U TIPE/ICTABIIEHUEM 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, OINpPEACNSIone (opMUpOBaHWE HAYIHOTO
MHUPOBO33PEHUS, BOCTPEOOBAHHBIC B )KM3HU U B MPAKTUYECKOUN JNEATEIbHOCTH
N3yuenune o011e00pa3oBaTeIbHOM y4eOHOTO npeaMera  «XHUMHS»
3aBepIIaeTCs MOABEACHUEM HTOTOB B (popMe dK3aMEHa B paMKaxX MPOMEKYTOYHOU
arrectauuu CctyjaeHToB B 1pouecce ocBoenusi OIIOIT CIIO ¢ mnonyyeHuem

cpennero obmiero oopazosanus (IIIICC3).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM I1JIAHE

VY4eOublil peaMeT «XuMUsD» SBISETCA 00s13aTEIbHBIM Y4€OHBIM IPEIMETOM
00111e00pa30BaTEIbHOTO IHUKJIAa OCHOBHOW TMpodeccuoHanbHON 00pa3oBaTeIbHOM
pOrpamMMbl CpeHero npodeccruonanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO OOIIIETO
oOpaszoBaHus ¢ TmoydyeHuem cpennero obmero odpazoBanus (IIIICC3) ¢ yyetom
tpeboBanuit ®I'OC CIIO u npoduiia npodeccuoHaIbHOTO 00pa30BaHUs.

B yueOnbix mnanax [MIICC3 mecto yueOHOTO npeamera « XUMHS» B COCTaBe
00s13aTeNIbHBIX Y4EOHBIX MPEJIMETOB, 00s13aTeNIbHBIX JUIsL OCBOCHMUS

TCXHOJIOTHYCCKOT'O HpO(i)I/IJ'ISI HpO(bGCCI/IOHaHLHOFO 06pa3OBaHI/1H.

4. INTAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA YYEBHOI'O
INPEAMETA

OcBoeHue coaepxkaHus y4eOHOro mnpeamera «XuMus», O00ecrednBaeT
JNOCTH)KEHHE CTYACHTAMU CIIEIYIOLIUX Pe3y/JIbTaTOB:

JAUYHOCHHBIX

JI1 4yBCTBO TOpIOCTH U YBAXKEHUS K UCTOPUU U TOCTHKEHHUSIM OTEYECTBEHHOM
XUMHYECKOM HayKu; XHMHUYECKHM TPAMOTHOE TOBEAEHHE B NpodecCHOHATHLHON
NEeATEIbHOCTH HU B OBITY Mpu OOpalieHMM C XUMHUYECKHMMH BEIIECTBaMH,
MaTepHaJaMH U MPOLIECCaMU;

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

XUMHUYCCKHUX KOMHCTCHHI/Iﬁ B OTOM,



JI3 yMeHHe HCNOIb30BaTh JTOCTHUKEHUS COBPEMEHHON XMMHYECKOW HAyKH U
XUMHYECKUX TEXHOJOTMM JJisi TOBBIIIEHUS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pa3BUTHA B BBIOPAaHHON ITPO(YECCUOHAIBHON EATENBHOCTH;

Memanpeomen HbiIX:

M1 wucnonp30BaHME pa3IMYHBIX BUJOB IIO3HABATEIBHOM JEATEIBHOCTH MU
OCHOBHBIX HMHTEJJICKTYaJIbHBIX ONepaluil (IOCTaHOBKM 3aJaud, (OpMyIHMpOBaHUS
TUIIOTE3, AaHAJIN3a U CHUHTE3a, CPAaBHEHMS, 0000IEHUs, CUCTEMATU3ALIMH, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€l, MOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB)
JUISl pEelIEHUs] NOCTABJICHHOW 3aJayd, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMS
(HaOmro/leHNs, HAYYHOTO SKCHEPUMEHTA) JUIsl HW3Y4YEHHUs pPa3jIU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOLIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPo(eCcCUOHANBHOU cepe;

M2 wucnonp30BaHHE pPa3IUYHBIX MCTOYHUKOB JUISL IOJIYYEHUS XUMHUYECKOU
uHpOpMallMi, YMEHHE OLEHUTb €€ JIOCTOBEPHOCTb MJIi JOCTMXKEHUS XOPOLIMX
pe3yapTaToB B npodeccuoHanbHol cdepe;

npeoMemHubIX:

I11 chopmMupoBaHHOCTh NPEACTABICHUA O MECTE XUMHUU B COBPEMEHHOM
HAayYHOW KapTHHE MUpA; MOHUMAHHUE POJIM XUMHH B (OPMUPOBAHUU KpPYyro3opa 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 METOJAMH HAYYHOTO MO3HAHUS, UCIOIb3YEMBIMHU B
XUMHM: HaOJIOJIEHUEM, ONUCAaHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaTbIBaTh, OOBICHATH PE3YJbTAaThl MPOBEACHHBIX ONBITOB M JI€NaTh BHIBOJBI;
TOTOBHOCTh M CHOCOOHOCTH MPHUMEHSTh METOJbl IMO3HAHUS TPHU pEIICHUU
NPaKTUYECKUX 33]1a4;

[14 cpopMUpOBAaHHOCTH YyMEHHSA JaBaTh KOJMYECTBEHHBbIC OICHKA U

IIPOU3BOAUTL PACUCTHI 110 XUMHNYCCKUM Q)opMynaM " YPABHCHUAM;
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I15 BJIaICHHUC TIpaBUJIaAMH TCXHHUKHU 0e301acHOCTH npru HCIOJIb30BAHUU

XUMHUYCCKHUX BCIICCTB,

[16 chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIUU MO OTHOIICHUIO K XMMUYECKON

uHbOpMaIInH, MTOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

5. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

HaumenoBanue Conep:xkanue yueOHOro Marepuasa u GopmMbl OpraHu3amum
pa3aesioB U TeM AeATeIbHOCTH 00y4AI0IIHUXCS
BBenenue OcHoBHbIe NOHSATHS XUMHHU. BemiectBo. Atom. Mosiekyia.

XuMuueckuit aneMeHT. AmutoTponus. [IpocTbie U c10XHbIE BEIIECTBA.
KauecTBeHHBIN U KOJIMYECTBEHHBIN COCTAaB BEIIECTB. XUMUYECKHE
3HaKU ¥ (POPMYIIBL

Kourpoasnas padora Nel. Cpe3oBast paboTa 1o XMMHH 32 KypC
CpeaHel o0IIel IIKOJIbI.

Pazgen 1. OCHOBBI CTPOEHUS BelIECTBA

Tema 1.1

CTpoeHue aToMOB
XHMHYECKHX 3JIEMEHTOB
U MPUPOA XUMHYECKOH
CBSI3HM

CoBpeMeHHas1 MOJIeJIb CTPOEHHUSI ATOMA. DJIEKTPOHHAS
KoHurypamnus atoma. Knaccudukanus XuMU4eCKUX 3JI€MEHTOB (S-,
p-, d-a1eMenThl). BaneHTHBIE 271eKTPOHbBI. BaeHTHOCTS.
DJIeKTpOHHAs MIPUPOJIa XUMHYECKOU CBsi3u. MIOHHAs CBSI3b KaK CBSI3b
MEX1y KAaTHOHAMHU U aHHOHAMHU 32 CUET AJIEKTPOCTATUYECKOTO
IIPUTAKCHUA. 3JI€KTpOOTpI/IIIaTeJII)HOCTI). KoBanenTusie noJsipHada u
HENOJISIPHAsI CBSI3U.

IpakTuyeckoe 3anaTue Ne 1. 3a1aun Ha COCTaBICHUE XUMHUYECKUX
dbopMyI ABYXaTOMHBIX COETMHEHUI.

Tema 1.2
IHepuoauveckuii 3aK0H U
Tadauna 1. U.
MenpgeneeBa

IMepuoguueckasi cucrema xumuueckux 3jaemenTon JI.U.
MenpeseeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBHUH C TTOJO0KEHUEM XUMHUUYECKOTO JIEMEHTA B
ITepuoanueckoit cucreme. MUPOBO33pPEHUECKOE U HAYYHOE 3HAUCHUE
ITepuoanueckoro 3akona /.M. Menneneesa. [Ipornossr /1.1.
MenneneeBa. OTKPBITHE HOBBIX XUMHYECKUX 2JIEMEHTOB.

IIpakTnyeckoe 3ansiTe Ne2. XapakTepuCTHKA 3JIEMEHTOB,
OIIpeIeNIEHUE JIEMEHTA 110 €r0 3JIEKTPOHHOH (popMyile, onpeaeIcHue
(opMyI1 BBICIIUX OKCHJIOB, MX XapaKTEpPUCTHUKA.

IIpakTuyeckoe 3ansaTue Ne3. Haxoxx/ieHue OTHOCUTEIbHOM
MOJIEKYJIIPHON U MOJIIPHON MacChl BEILIECTBA

Pa3nen 2. XuMu4yeckue peakuuu

Tema 2.1
Tunel XuMUYecKNX
peakuuit

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUi C ydacTueM
HEOPraHMUYECKUX BelecTB. OKHUCIUTENBHO — BOCCTAHOBUTEIIBHBIE
peakuuu. OnpeneneHne CTENEeHN OKUCIEHUS JIEMEHTOB
KonnuecTBeHHbIE OTHOLIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE
3aKOHBI B XUMUU M PACUEThI 10 YPaBHEHHUSIM XUMUYECKUX PEaKIuil.
Moup kak equHUIA KOJU4ecTBa BenlecTBa. MoisipHas Macca. 3aKOHBI
COXpaHEHMsI MacChl U HHepruu. 3akoH ABoraapo. MosnsipHblii 00beM
ra3oB. OTHOCHUTEIIbHAS IUIOTHOCTD I'a30B.
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paxkTnyeckoe 3ansitue Ne 4. CocraBieHue ypaBHEHUN
OKUCITUTEIHHO-BOCCTAHOBUTENBLHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
OasaHca.

IIpakTuyeckoe 3ansaTue NeS. Pemienue 3aaa4 110 KOJIMYECTBY
BELICCTBA.

IIpakTnyeckoe 3ansaTue Ne6. BriuncieHre OTHOCUTEIBHON
IUIOTHOCTH I'a30B

IIpakTnyeckoe 3ansaTue Ne7. Pemienne 3ana4 Ha 00bEMHbBIE
OTHOLICHHUS ra30B

Tema 2.2
DJIeKTPOIUTHYECKAS
AUCCONUALMS U MOHHBIH
o0MeH

Teopus 3AEKTPOIUTUYECKON AUCCONMALNU. Peakiiuu nOHHOTO
oOmeHna. CocTaBiieHuEe ypaBHEHHI peakliiii HOHHOTO OOMEHa ITyTeM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUMN.
I'maponus coneit. CocTaBiieHUE peakiui THAPOIIM3a CoJIe. 3HaUeHUE
TUAPOIIN3a B OMOJOTHYeCKMX 0OMEHHBIX mpoleccax. [Ipumenenue
TUAPOJIN3A B IPOMBIIUIEHHOCTH.

JladopaTopnoe 3anusitue Nel. ['unponus comneit.

IIpakTuyeckoe 3anaTue Ne 8. CocraBiieHre ypaBHEHUN peaklyii B
MOJICKYJISIPHOM ¥ HOHHBIX (pOopMax.

Kontpoabnas padora Ne 2. CTpoeHue BELIECTBA U XUMUYECKUE
peakiuu

Pa3nes 3. CTpoeHue U CBOIiCTBA HEOPraHUYeCKHX BelllecTB

Tema 3.1
Knaccupuxanus,
HOMEHKJIATYpa U
cTpoeHHne
HEOpraHuYecKHX
BelllecTB

Kaaccudukanus Heopranmyeckux BemecTs. [IpocTbie u croxxHbIe
BemecTBa. Meramisl 1 HemeTaiuibl. OCOOEHHOCTH CTPOCHUSI.
OCHOBHBIE KJIaCChl CII0KHBIX BEIIECTB (OKCH/IbI, THIPOKCHU/IBI,
KHCIIOTHI, cosin). HoMeHkaTypa u Ha3BaHUE HEOPTaHUIECKUX
BEIIECTB UCXO/S U3 UX XUMHUECKOH (hOpMYJIbl WIIM COCTaBIICHHE
XUMHYECKON (POPMYITBI HCXOsl U3 HA3BaHUS BEIIECTBA IO
MEXyHApOAHOM UM TPUBHUAIBHON HOMEHKIIATYpE.

ArperaTtHble cOCTOSTHUS BenlecTBa. Kpucrammmueckue nu amopdHsie
BEIIeCTBA. THUMBI KPUCTALIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHasi, MOHHAs, METaJUIMYecKast). 3aBUCHUMOCTb (PU3NYECKUX
CBOWCTB BEIIECTBA OT TUIA KPUCTAJUINYECKOH perieTKu. [IpuunHb
MHOroo0pasus BemecTB. CoBpeMEHHbIE MPEACTABIEHUS O CTPOSHUHU
TBEPJIbIX, XKUJIKUX U ra3000pa3HbIX BemiecTB. KuaKue KpucTasuibl.

IIpakTuyeckoe 3anaTue Ne 9. OmnpegeneHrne MacCOBOM JTOJIM XUMHUIECKUX
DJIEMEHTOB B CJIIO)KHOM BEIIIECTBE

Tema 3.2
DuU3uK0-XMMHUUYECKHE
CBOJiCTBa
HEOPraHU4YecKux
BELIECTB

Metajuibl. O0mue pu3ndeckue 1 XMMHYECKUE CBONCTBA METAJIOB.
Knaccudukanys MeTanioB 1o pa3IuyHbIM IpU3HAKAM.
DNEKTPOXUMHUYCCKHH Psijl HAMTPSHKCHUN METAJIIIOB. 3HAUYCHUE
METAJIJIOB U HEMETAIIJIOB B MPUPOJIE U KUZHEIEATSILHOCTH YeJIOBEKa
1 opranu3MoB. Koppo3us MeTaJlIOB: BHJIBI KOPPO3HH, CITOCOOBI
3aIUTHl METAIIJIOB OT KOPPO3HH.

Hemeranubl. O0mue pusnyeckne 1 XMuMUYECKHE CBOMCTBA
HeMeTalIoB. OKUCTUTENIbHO-BOCCTAHOBUTENLHBIE CBONCTBA
HeMeTaJIoB. KpyroBopoThl OMOTEHHBIX 2JIEMEHTOB B TIPUPO/IE.
XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB
(OKCHAOB, TUAPOKCHUIOB, KHCIIOT, COJIEH ). 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSTUHEHHIA,
BBICIIIUX OKCHJIOB M THJIPOKCHJIOB.

Tema 3.3
IIpousBoacTBo

O01mme npeacTaBjaeHusi 0 NPOMBILVICHHBIX CIIOC00aX MOJIYYeHHU s
XUMHUYeCcKHX BellecTB. YepHas u nipeTHas Metamuryprus. OOmme
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HEOPraHU4YeCcKHX
BenlecTB. 3HaAUYEeHNE U
npUMeHeHHe B ObITY U Ha
NMPOU3BO/JCTBE

crocoObl noay4deHus MetamuioB. CiiaBel M UX POJIb B COBPEMEHHOM
TEXHHKE ¥ Barel mpogeccum.

IIpakTHyeckoe NpUMEHEHUE IEKTPOIIN3a ISl TOTYyUSHUS LIETOYHbIX,
I1€JI0YHO3EMENBbHBIX METAJNIOB U aJIIOMUHUS.

3Ha4yeHue U IPUMEHEHHE B ObITY M Ha IIPOU3BOJCTBE HEOPTaHMUECKUX
BemiecTB. [IpoGiiema 0TX0/10B ¥ TOOOYHBIX MPOAYKTOB.

Kontpoannas padora Ne 3. Cpe3opas pabota 3a 1 cemecTp

Pa3znen 4. CTpOCHI/Ie M CBOMCTBA OPraunvyeCKux BCIECTB

Tema 4.1
Kanaccupuxanus,
CTPOeHUEe U
HOMEHKJIaTypa
OpPraHMYecKux BellecTB

Ipeamer oprannyveckoii xumuu. [IpupoiHbie, HCKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHuyecKue BemecTBa. CpaBHEHUE OPraHUYEeCKUX
BEILECTB C HEOPraHUYECKUMU. XUMUYECKOE CTPOEHUE KAK MOPSIOK
COCIMHEHUS] aTOMOB B MOJICKYJIbI [10 BaJICHTHOCTH.

Teopusi cTpoeHnsi oprannyeckux coeqnnennii A. M. byrtieposa.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOT0 cTpoeHus. Mzomepus u
n3oMepbl. XumMuueckre GopMyIibl U MOJIETH MOJIEKYI B
OPraHUYEeCKON XUMHH.

Kaaccudukanus oprannyeckux Bemectn. Kiaccudukamms
BELIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJleTa U HaJIUUHIO
(GyHKIIMOHAIBHBIX TpyIIl. ['omosoru u romosnorus. Hayana
nomenkiarypsl IUPAC.

IIpakTuyeckoe 3anaTue Nel(). CocraBiieHHe pa3BEPHYTHIX U
COKPAILEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIECTB.

IIpakTuyeckoe 3ansaTue Nell. Cocrasienue Gpopmyrn Uu30MepoB
OpTraHN4YCCKUX BCIICCTB

IIpakTuyeckoe 3ansiTue Nel2. 3anaun Ha onpeeneHUe IpocTeUIIeH
(GopMyJibl OPraHu4eCKON MOJIEKYJIbI, UCXO/I U3 AJIEMEHTHOT'O COCTaBa
(B %).

Tema 4.2.

CBoiicTBa, NPOM3BOCTBO
W IPUMEHEHH e
OpPraHu4ecKux
coeIMHeHH

IIpenesbHbIe yri1eBoAOPOAbI. AJIKaHbBI: TOMOJOTUYECKUM s,
M30MEpUs 1 HOMEHKJIATypa aJIKaHOB. XMMHUYECKHE CBOMCTBA AJIKAHOB.
I'openne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEILIA B
IIPOMBINIIEHHOCTH U ObITy. HaxoxaeHue B mpupoie U NpUMeHEHUe
QJIKaHOB .

HenpenenbHbie yriieBoaopoabl. AJKeHbl. DTUJIEH, €ro MOoJyYeHHe
(IeruapupoBaHUEM ATaHa, JEMOIUMEpU3aLiel TOJIMATUIICHA).
XHUMHUYECKHE CBOMCTBA ATUJIEHA: TOPEHUE, KAUECTBEHHBIE PEAKIIUN
(obecuBeunBaHre OPOMHOMN BOJBI M paCTBOpA MEpMaHIaHaTa Kajus).
[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €T0
HCIIOJIb30BaHUS.

AJKkuHBI. AuetniieH. ['openue anerniaeHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHHM JIJISL CBAPKU M PE3KH METAJUIOB
IIpupoaHbie HCTOYHUKH YIJIeBOA0POAOB. [IpupoIHbIN ra3: cocras,
npuMeHeHue B kauectse ToruBa. Hedts. CoctaB u mepepaborka
HedTH. [leperonka nedtu. Hedrenpoaykrsl.

CnupTsl. 'uapokcunbHas rpynna kak GyHkuoHaiabHas. [lonstue o
IIpeEIbHBIX OAHOATOMHBIX CIIUPTAaX. XUMUUYECKUE CBOWCTBA ATAHOA.
[Tonyuenue 3TaHoa OpOKEHUEM TIIFOKO3bI U TUpaTalueil STUiIeHa.
IIpuMmeHeHne 3TaHOIa Ha OCHOBE CBOMCTB. [ uiiepuH kak
MpEeJICTaBUTENIb MHOTOATOMHBIX cTUPTOB. KauecTBeHHas peakius Ha
MHOroaToMHble cnupThl. [IpuMeHenue riunepuHa.

®enoJ1. Puznyeckue U XuMUUECKHe cBoiicTBa GeHona. [Ipumenenue
(eHoa Ha OCHOBE CBOMCTB.

AJiberubl. AnbAeruaHas rpynna kak (yHKIIMOHAJIbHAs.

13




dopmanbAErua U €ro CBOMCTBA: OKUCIEHHUE B COOTBETCTBYIONIYIO
KHCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMM ciupT. [lonyuenue
aJbJETUIOB OKHUCIEHUEM COOTBETCTBYIOIIMX CIUPTOB. [I[pumenenue
dopmanbaernia Ha OCHOBE €r0 CBOWCTB.

Kap6oHoBble kucaoTbl. KapOokcunpHas rpymma Kak
¢dynkunonanbHas. [lomydyenue kKapOOHOBBIX KUCIOT OKUCICHUEM
anbJeru10B. XMMHUECKHUE CBOMCTBA YKCYCHON KHUCIIOTHI: 00IIHe
CBOICTBa ¢ MUHEPATLHBIMH KHCIIOTAMH U PEAKITHSI dTEPHPUKAIUH.
[IpruMeHeHne yKCyCHOM KUCIIOThI HA OCHOBE CBOMCTB.

Cao:xnble 3pupbl H kupbl. [lonydeHue ca0XKHbIX 3PUPOB peaKiuen
stepuukanmu. Crnoxxueie 3GUpsl B IPUPOIE, X 3HAYCHHE.
[TpumeHeHne CIOXHBIX 3(QUPOB HA OCHOBE CBOWCTB.

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

ILnacTmaccnl. TepMOIuIaCTUUHBIE M TEPMOPEAKTUBHBIE IIJIACTMACCHI.
[TonuaTHIIEH M ero NmpUMEHEHHE B cTpouTenbeTBe. CrocoOs
pacno3HaHus I1aCTMAcC.

CuHTeTHMYeCKHe KaYYYKH U UX HCIOJb30BaHUE B CTPOUTEIIHCTRE.

IIpakTuyeckoe 3ansaTue Nel3. HazBanue npenenbHbIX
YIIIEBOIOPOIOB 0 MexayHapoaHoi Homenkinarype IUPAC.

IIpakTuyeckoe 3ansaTue Ne 14. Hazpanue HernpeneabHbIX
YIIIEBOIOPOIOB 0 MeXayHapoaHoi Homenknarype IUPAC.

IpakTuyeckoe 3anaTue NelS. Ha3panue criuptoB 1o
MexyHapoaHoit Homenkiarype [UPAC.

IIpakTuyeckoe 3ansaTue Ne 16. CoctaBieHue ypaBHEHUN peaKIuii
TepUHUKAINN

IIpakTuyeckoe 3ausaTue Ne 17. Pemienue 3a1a4 Ha BBIXOJ MPOAYKTA
peakuuu

KonTpoasHnas padora Ne 5. YriieBogopoasl

Tema 4.3.
Oprannyeckue
BelllecTBA B
JKH3HENeATEeJbHOCTH
yeJioBeKa

Kupsl kak ciaoxHbie 3¢upsbl. Knaccupukanus xupoB. XUMHUECKHE
CBOICTBA KUPOB: TUAPOJIN3 U THIAPUPOBAHUE KUJKUX KUPOB.
IIpuMeHeHne KUPOB HA OCHOBE CBOMCTB.

YrueBoasbl. [ M0K03a — BEIIECTBO € ABOMCTBEHHON (pYHKIIHEH —
anbaerugocnupt. Caxaposa, Kpaxmal U LEJJI0103a, CTPOSHHE,
CBOICTBa, IPUMEHEHNE. 3HaYCHNE YIIIEBOIOB B )KMBOW IIPUPOJIE U
JKA3HU YEIIOBEKA.

AMMHOKHUCJI0TBI. AMMHOKHUCIIOTHI Kak aM(oTepHbIe

T YHKIIMOHATIbHBIE OpraHnyeckre coequHeHus. [lentuaHas cBs3p u
noymnenTuabl. llpumMeHeHne aMuHOKHACIIOT HA OCHOBE CBOMCTB.
Beaxn. CTpykTypsl 6e1K0B. XUMHUYECKHE CBOHCTBA OCJIKOB: TOpEHUE,
JIEHaTypaLusi, TMAPOJIN3, IBETHBIEC peaknn. bruonornueckue
(byHKIHU OENKOB.

KonTpoasHnas padora Ne 6. CtpoeHne 1 CBOMCTBA OPraHUYECKUX
BEILECTB

Pa3zgen 5. Kunernyeckue u

TEPMOIUHAMUICCKHEC 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYIECCKHUX

peakuuii

Tema5.1. CKOpOCTh XMMHYECKHX peakiuii. @aKTOphl, BIUSIONIUE Ha CKOPOCTh
Kunernueckue XUMHYECKON PeaKkun

3aKOHOMEpPHOCTH IpakTuyeckoe 3ausitue Ne 19. Boruncienne Macchl NpoOIyKTa
NpOTEKAHUS PEAKIMH, €CIIH OIHO U3 UCXOIHBIX BELIECTB B3ATO B U30BITKE

XHUMHYECKHX peaKuuu

Jlaboparopnasi padora Ne 2. OnpezenieHne 3aBUCUMOCTH CKOPOCTH
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peaxkIuu OT Pa3InYHBIX PaKTOPOB

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

Knaccugukarus XuMHUECKUX peakluii: o TeraoBoMy 3 dexty
(3K30TEepMUYECKHE, YIHAOTEPMUIECCKHE), IO 00paTUMOCTH (0OpaTUMBbIC
U HeoOpaTuMeble). XMMUYECKOE PABHOBECHE U €r0 CMEIEHHUE MO
JIEHCTBUEM pa3IMYHbIX (DaKTOPOB

IIpakTnyeckoe 3ansaTue Ne 20. Pemenue 3a1a4 1o TeIioBOMy
b dexTy peakmuu.

IIpakTnyeckoe 3ansaTue Ne 21. Penienue ynpaxxHeHU Ha CMELIEHNE
XUMHYECKOIO PABHOBECHS.

Pa3nen 6. lucnepcHble cUCTEMBI

Tema 6.1

JucnepcHble CUCTEMbI U
(pakTopbI HX
YCTOWYHUBOCTH

IMonsaTue o TucnepcHol cucreme. Jlucnepcuas daza u
qucnepcuoHHas cpena. Knaccudukanus AUCTIEpCHBIX CUCTEM.
CBoiicTBa AUCTIEPCHBIX CUCTEM.

PacTBopsbl. PacTBopenne. Bona kak pactBoputesns. PactBopumMocTh
BEIECTB. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, JKUJIKOCTEH U TBEPJIbIX
BEIIECTB OT pa3NuYHbIX (pakTOopoB. MaccoBast 10Ji paCTBOPEHHOTO
BEIIECTBA.

IIpakTuyeckoe 3ansaTue Ne22. 3a1aun Ha IPUTOTOBIICHUE
pacTBOPOB.

IIpakTnyeckoe 3ansaTue Ne 23.Pemienue 3a1a4 Ha IPUMECH.

Tema 6.2.
HccaenoBanue cBOMCTB
JTHCHEPCHBIX CHCTEM

JlaGoparopnoe 3ansTue Ne 3. VccienoBanue TUCIEPCHBIX CUCTEM

Pa3nes 7. KauecTBeHHbIe peakiMy 00HAPYKEeHUs] OPTaHUYECKUX M HEOPraHU4eCKUX BellecTB

Tema 7.1.
Oonapy:xeHue
HEOPraHHYeCKNX
KATHOHOB H AHMOHOB

JladbopaTopHas padora Ne 4. KauecTBeHHbIE peak[uu Ha
HEOpPraHUYECKUE BEIIECTBA

Tema 7.2.

Oonapy:xenue
OpPraHu4YecKuX BellecTB
OT/JeJbHBIX KJIACCOB C
HCIOJIb30BAHHEM
Ka4eCTBEHHBIX peaknunii

Jladoparopnasi padora Ne 5. KauecTBeHHbIE peakliMi Ha
OpraHWYECKHUE BEIECTBA

9K3AMEH

6. TEMATUYECKOE IINTAHUPOBAHME 110 YYEBHOMY

MNPEIMETY

Ne HaumenoBaHue pa3esioB U TeM Bceero | Jlekuus 3ansTus

n/n nNpaKkTH4YecKne | JabopaTopHbIe
BBesenue 2 2 - -

1. | OcHOBBI CTPOEHHSI BelIeCTBA 9 4 5 -

1.1. | Ctpoenue aTOMOB XUMHUYECKUX 3JIEMEHTOB 4 3 1 -
Y IPUPOJIa XUMUYECKOU CBS3U

1.2. | Tlepuonnueckuit 3akoH u Tabmuna JI.U. 5 1 4 -
Menneneena
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2. | XuMu4yeckne peakuun 20 8 10 2

2.1. | Tumpl XUMUYECKUX PEAKIU 12 4 8 -

2.2. | DIEKTPOIUTHYCCKAs  JUCCOLMAIMS | 8 4 2 2
WOHHBINA 0OOMEH

3. | Ctpoenmne u cBoiicTBa Heopranmyeckmux | 15 13 2 -
BelleCTB

3.1 | Knaccudukarmus, HOMEHKJIaTypa u 6 4 2 -
CTPOCHHME HEOPTaHNYECKHX BEIICCTB

3.2. | ®U3MKO-XUMUYECKUE CBOMCTBA 5 5 - -
HEOPTaHMYECKUX BEIICCTB

3.3 | IIpou3BOACTBO HEOPTaHUYECKHX BEILECTB. 4 4 - -
3HaueHue M NpUMEHeHHe B OBITY U Ha
MIPOU3BOJICTBE

4 CTpoeHue U CBOIiCTBA OPraHNYeCKHUX 38 20 18 -
BelleCTB

4.1 | Knaccudukanus, CTpOCHHE U 8 2 6 -
HOMCHKJIATYPa OPTaHMYECKHUX BEIICCTB

4.2 | CpoiicTBa, NPOM3BOACTBO W TpHMEHeHue | 24 14 10 -
OPraHNYeCKUX COCTMHEHUHN

4.3 | Oprandyeckue BeIecTBa B 6 4 2 -
KHU3HECATCILHOCTH YEIIOBEKA

5 Kuneruveckne u TepMOIHHAMHYECKHE 9 2 6 1
3aKOHOMEPHOCTH NMPOTEKAHUSA
XHUMHYECKHX peaKkumid

5.1 | Kunernueckue 3aKkOHOMEPHOCTHU 4 1 2 1
MPOTEKAHUS XUMHUECKHUX PEaKIMii

5.2 | TepmoauHAMUYECKHE 3aKOHOMEPHOCTH 5 1 4 -
MPOTEKAHUS XUMHYCCKHX PEaKIIHA.
PaBHOBECHE XMMHUUECKUX peaKkLIUi

6 JucnepcHble cUCTEMBI 7 2 4 1

6.1 | lucnepcHble cucTeMbl U (haKTOPBI UX 6 2 4 -
YCTOMYUBOCTH

6.2 | UccnegoBanne  CBOWCTB  JMCIEPCHBIX 1 - - 1
CUCTEM

7 KavecTBeHHBIC peaknuu OOHApYKeHHSA 2 - - 2
OpPraHuYecKMX W  HEOPraHuYecKHuX
BelleCTB

7.1 | ObHapykeHue HEOPraHNYECKNX KaTHOHOB 1 - - 1
Y aHHOHOB

7.2 | OOGHapyXeHHe OPTaHUIECKUX BEIIECTB 1 - - 1
OTJIENBHBIX KJIACCOB C UCMOJIB30BaHUEM
Ka4eCTBEHHBIX PEaKIUii
Htoro 102 51 45 6

[Ipu peanuzamnuu cojaepkaHusi 0011e00pa30BaTEILHOTO Y4eOHOro Tpeamera
«Xumusi» B mpenenax ocBoeHuss OIIOII CIIO na 6a3ze OCHOBHOTO OOIIETO

oOpa3oBaHus ¢ MOydeHUueM cpennero oomero oopazosanus (IIIICC3):
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Bua yueOHoii padoThI

O0BeM yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMbl 108
O0s13aTesIbHAsI AYIUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 102
B TOM YHCJIE:
JIEKIUU o1
MPAKTUYCCKHUE 3aHATUS 45
J1a00paTOPHBIE 3aHIATHS 6

CamocrosTenbHas paboTa 00y4aromerocs

Y4eOHBIM IJIAaHOM
HE IPEyCMOTPEHO

Koncynbranuun

Y4eOHBIM IIaHOM
HE MPEAYCMOTPEHO

IIpome:kyTouHasi atTecranus B ¢popMe 3k3aMeHa - 6 yacoB

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

7.1.0nucanue mamepuanbHo-mexHu4eckou 0a3zvl,

ocyuiecmesieHun 06pa308am €J/IbHO20 npouecca

Heo0xXo0umMou o0ns

Ne HauMmeHoBaHHe cHeHAJBHBLIX ITOMEINEHHI U
n/n NOMeLIEeHUH JJIs1 CAMOCTOSITe/IbHOI padoThl

OcCHAaIlIeHHOCTDH cIenuaJIbLHBIX
noMeneHui " noMenIeHu i IS

CaMOCTOSITeJIbHOH paGoThl

Kabuner ecTecTBO3HAHMS, ayAUTOPHS  JUIS
TPYNINOBBIX W HMHAWBHIYAIBHBIX KOHCYJIBTAIHH,
TEKYLIEro KOHTPOJIS U MPOMEKYTOYHOM aTTeCTaLUH.
AcTpaxaHckas 0051acTh, T.ACTpaxaHb, p-H
TpycoBckwuii, yn. Maructpanbhas, 1.18

1. Jocka y4yeOHast
2. PaGouee MecTo nperoaBaTes

3. Kommutekt yueOHo# Mebenn Ha 25 yerr.

4. Harnagaele ocoous

5. ITnakaTel TeMaTHUUYECKHE

6. MoOUIBHBIN KpaH Ha IITATHBE
Lumien Master View 203x203 cm

7.MoOWIBHBII MYJIbTUMEIUHHBIH
npoekTop Panasonic PT-LC56E-000145

8.1lIxad BBHITSHKHON XUMHUYECKUN
JIEMOHCTPAIIMOHHBIT

9. Crenabl

10.[TpuGopsl, HaOOPBI IOCY/IHI,
1ab0oPaTOPHBIX MPUHAIICKHOCTEH AIIs
XMMHYECKOTO IKCIIEPUMEHTa, Ha0OPhI
PCaKTHBOB.

7.2. Pekomenoyemasn numepamypa (u3 gpedepanbhozo nepeyuns)

@) OCHOGHAA yueOHan numepamypa:
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bmunos, JI. H. Xumus: yueonuk aus CIIO / JI. H. baunos, U. JI. Tlepdunosa,
T. B. CokonoBa. — 2-¢ u3n., crep. — Cankt-IletepOypr: Jlans, 2021. — 260 c.
ISBN 978-5-8114-7904-7. — TekcT: »2yekTpoHHBIM // JlaHb: 3IEKTPOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/167183  (mara
obpamenus: 14.10.2022). — PexxuM qocTyma: st aBTOpU3. T0JIH30BaTEIICH.

0) oononnumenvHan yueonan 1umepamypa:

I'yceBa, E. B. Xumus qna CIIO: yue6HO-MeTomnueckoe mocobue / E. B.
I'yceBa, M. P. 3uranmuna, /I. 1. KynmukoBa. — Kazans: KHUTY, 2019. — 168 c. —
ISBN 978-5-7882-2792-4. — Tekct: »nexkTtpoHHbld // JlaHb : DIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (marta
oOpamenus: 14.10.2022). — Pexxum moctyma: Juist aBTOPU3. MOJIb30BaTENEH.

YepuukoBa, H. 0. Xumus B JOCTYITHOM H3JIOXKEHUU: YUEOHOE MocoOue s
cno / H. 1O. YUepnukoBa. — 2-¢ uzj., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TekcT: anexTpoHHbIN // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532  (mara
obOpamienus: 14.10.2022). — Pexxum mocTyma: st aBTOPHU3. MOJIb30BaTENEH.

[euunpina, JI. B. Xumus: yueobnoe nocodue / JI. B. llleBHunpina, A. .
AmnapueB. — Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texkcr: anexkTpoHHbl // JlaHb: 3MeKTpOHHO-OMOMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JIOCTYyTIA: JJIsl aBTOPU3. MOJIb30BaTENEH.

8) nepeuens yueOHO-MemooudecKko2o obecneueHus:

1. O6 o6pazoBanuu B Poccuiickoit denepanmu: denep. 3akon ot 29.12. 2012
No 273-®3 (B pen. ®enepanbubix 3akoHOB 0T 07.05.2013 Ne 99-®3, o1 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-P3, 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., BHECCHHBIMH
®enepanbHbiM 3aKOHOM OT 04.06.2014 No 145-@3, B pen. ot 03.07.2016, ¢ u3Mm. ot
19.12.2016.)
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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

2. ®enepalbHbI TOCYAapCTBEHHBIH 00pa30BaTeNbHBIM CTAaHAAPT CPEIHErO
o0miero oOpa3oBaHMsI, YTBEP)KIEHHBIM NpHUKa3oM MuHHCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®@eneparuun ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunucrepctBom  roctuiuu  Poccuiickoit  ®eneparuun 7 wutons 2012 .,
peructpannoHHbIil No 24480).

3. Ilpukaz MuHuctepcTBa TmpocBenieHus Poccuiickoit ®@enepanuu  OT
23.11.2022 Ne 1014 «O6 ytBepxkaeHuu ¢eaepaibHONH 00pa3oBaTeIbHON MPOTPAMMBI
cpenHero obiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

2) uHmepHem-pecypcol:

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

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

http://www.iprbookshop.ru/71462.html(JIabopaTopHblii mpakTHKyM 1O OOIIeH
Y HEOPraHUYECKON XUMUH)

http://www.iprbookshop.ru/64399.html(Anroput™m pemieHus 3a1a4d M0 XUMHH.
[IpakTukym.)

0) 271eKMPOHHO-0UOIUOMEUHbIE CUCIEMDL:

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

2. DIEKTPOHHO-ONOIMOTECYHAS cucTeMa «IPRbooks»
(http://www.iprbookshop.ru/)

3. OO0pa3zoBaTenbHO-N31aTEIbCKHIA LIEHTD «AxanemMusn»

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

8. OCOBEHHOCTHU OPT'AHU3AIINU OBYYEHUSA 11O YYEBHOMY
NPEIMETY JJIs1 UTHBAJIMAOB U JINL C OT'PAHUYEHHBIMHA
BO3MOXHOCTSAMMU 310POBbs

Jis  oOydaromuxcss M3 4YHClIa UWHBAIMIOB M JIMI C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbSi Ha OCHOBAHHMSI MUCHBMEHHOTO 3asBJICHUS Y4eOHBIN
npeaMer «XHUMHS» Ppeaqu3yercs € YYETOM OCOOEHHOCTEH INCHXO(HU3NYECKOro

pa3BUTHUA, THAUBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 340pPOBbA.

19


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/

9. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUMSA YYEBHOI'O

HNPEAMETA
Pe3yabTarsl Kon IIpoBepsiemble @®opMbI U METOIbI KOHTPOJIS U
o0y4eHus pe3yJib YMEHHS U 3HAHUSA OlIEeHKH

(IMYHOCTHBIE, TaTOB pe3yJbTaToOB 00yUYeHHust

npeAMeTHbIE, Texymmun IIpomexxyrounas
MeTanpeaMeTHbIe) KOHTPOJIb aTTecTalus

JIUYHOCHHbLE
4yBCTBO T'OPJIOCTH U JII | 3HaTb OCHOBHBIE Yemmuwii onpoc 9K3AMEH
YBaXKEHUS K 3aKOHbI XUMUHU U IIpakmuueckas
HUCTOPUH U OTKPBITHS B XUMUH, paboma
JOCTH>KCHUSM CEJIaHHbIE Tecmupoeanue
OTEYECTBEHHOM pOCCUICKHMH YUeHBIMH- | Peghepam
XUMUYECKON HAYKH; XUMHUKaMHU;
XUMUYECKU YBEPEHHOE I10JIb30BaHUE
rpaMOTHOE XUMHUYECKON
MIOBE/ICHUE B TEPMHUHOJIOTHEN U
npodecCHOHAIBHON CHMBOJIMKOM;
JESITEIIBHOCTH U B XUMHYECKHU IPAMOTHOE
OBITY IIpU [IOBEJICHUE B
oOpamieHuu ¢ npodeCCHOHATBHON
XUMUYECKUMHU NEeSITEIbHOCTH U B OBITY
BEILECTBAMH, IIpY 0OpalIeHUH C
MarepuatamMmu u XUMHUYECKUMHU
IpoLeccamy; BELIECTBAMH,
Marepuaiamu u
Ipoleccamy;

YMeHue ucnonb3oBarhb
MIPUOOpPETEHHBIE 3HAHUS
JUTSL OOBSICHEHUS
XUMHUYECKUX SIBIICHUH,
MPOUCXOSIINX B
pUpoe, ObITY U Ha
IIPOU3BOJICTBE;

YMEThb HCHOJIb30BaTh
IpUOOpETEHHBIE 3HAHUS
JUISL  DKOJIOTUYECKU
I'PaMOTHOI'O NIOBE/ICHHUS B
OKpY>Karollen cpene,
JUTSL OLIEHKH BITUSIHUS
XUMHYECKOT0
3arpsi3HEHUs
OKpY>Karolleu cpenbl Ha
OpraHu3M 4YeJIOBEKa U
JPYTHUE )KUBBIC
OpraHU3MBbI;

YMETh HCII0JIb30BaTh
pUOOPETEHHBIE 3HAHUS
JUISL IPUTOTOBIICHUS
pacTBOpOB 3a/1aHHOM

20




KOHIICHTPAIUX B OBITY U
Ha MPOU3BOJICTBE;

TOTOBHOCTb K JI2 | IloHuMaTth CynIHOCTb U Peghepam
MPOJOHKEHUIO COLIMAJIbHYIO 3HAYUMOCTb
o0pa3oBaHus U cBoel Oynymei
MOBBILICHUS npodeccuu, NposBIATH K
KBaJTH(HUKALUU B HEW yCTOWYUBBIN
n30paHHOM UHTEPEC;
npodeccuoHaIBLHON CamocTosATeNnbHO
JESTEIIbHOCTH U OTIpeeNsATh 3a7a4u
00BEKTHBHOE poheCCUOHATEHOTO U
OCO3HaHHUE POJIH JUYHOCTHOTO Pa3BUTHSA,
XUMHUYECKHX 3aHUMATbCSA
KOMIIETEHIIH B camo00pazoBaHuEM,
3TOM; OCO3HAHHO IJIAHUPOBATH
MOBBILIICHHE
KBaJTM(DUKAIHH.
yMEHUue JI3 | YMeTb ucnonb3oBath Peghepam
UCTIOJIb30BaTh JOCTHKEHUS
JOCTHKEHUS COBpPEMEHHOM
COBPEMEHHOMN XUMHUYECKON HAYKH CO
XUMUYECKON HAYKU cBOEi
U XUMHUYECKUX npodeccnoHaTBEHOM
TEXHOJIOTHH ISt NEeSITeNIbHOCTBIO ISt
TIOBBIIIICHUS MTOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
MHTEJUICKTYaJIbHOTO MHTEIUIEKTYaJIbHOTO
pa3BUTHUSA B pa3BUTHUS;
BbIOpaHHOM
npodeccuoHanbHOM
JIeSITeTIbHOCTH,
MemanpeoMentHolx:
UCTIOJIb30BaHHE M1 | paborath C Ilpakxmuueckasa | sx3amen
pa3JInYHbBIX BUI0B TEOPETUUECKUM paboma
M03HABATEJIbHOMN MaTepHaIOM, Pegepam
NeSITeTbHOCTH U aHAIIM3UPOBATh, IENaTh Tecmuposanue
OCHOBHBIX BBIBOJIBI.
WHTEJIEKTYaTbHBIX MIPUMEHSATh OCHOBHBIE
onepauui METO/Ibl TO3HAHUSA
(TocTaHOBKHU (HabnroeHusl, HAyYHOTO
3a/1a4u, 9KCIIEPUMEHTA) IS
bopmynupoBaHUs W3YYECHHUS Pa3IMUHbIX

TUMOTE3, aHAJIN3a U
CHHTE3A,
CpaBHEHUS,
00001IeHHS,
CHUCTEeMaTH3aIUu,
BBLISIBIICHUS
MPUYNHHO-
CIIEACTBEHHBIX
CBsI3€i, IONCKA

CTOPOH XMMHYCCKUX
00BEKTOB U MPOIECCOB, C
KOTOPBIMHU BO3HUKACT
HE0OXOIMMOCTh CTal-
KHUBATHCSA B
npodeccroHanbHOI
chepe;

YMEHHUS JIeIaTh BHIBOJIBI,
YMCHUC BBISBIIATH
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aHaJIOT OB,
bopmynupoBaHus
BBIBOJIOB) JIJISI
peleHus
IMOCTaBJICHHOM
3a7a4H,
MIPUMEHEHUE
OCHOBHBIX METOJIOB
MO3HAHUA
(HaOro1eHHMS,
Hay4YHOTO
AKCIIEPUMEHTA) [
W3y4YeHUS
Pa3IMYHBIX CTOPOH
XHUMHUYECKHX
00BEKTOB U
MIPOIIECCOB, C
KOTOPBIMH
BO3HHUKAET
HE00XO0OUMOCTb
CTaJIKUBAaThCS B
npodecCHOHAIbHON

chepe;

CYILLIECTBEHHOE, PA3BUTHE
JIOTUYECKOTO MBIILICHHUS
pH paboTe C TEKCTaMU,
OykieToM, HabIIOIaTh 3a
BEILIECTBAMM, IPOBOAUTH
HCCIIEI0BATENbCKUE
MpOLIEAYpPHI, PA3BUBATh
I03HABATEJIbHBII
MHTEpEC K MPEAMETY U
IIpOLIECCY MTO3HAHUS.
YMEHUE XapaKTepPU30BaTh
3JEMEHTHI MO UX
MOJIOKEHHUIO B
IIepnonnueckoii cucreme
.. Menneneena.
OOBSCHATH 3aBUCIMOCTh
CBOMCTB BEILIECTB OT UX
COCTaBa M CTPOCHUS,
MIPUPOY XUMHYECKOU
CBSA3U 3aBUCUMOCTh
CKOpPOCTH XUMHYECKOU
pEeaKLMH U MOJ0KEHUE
XUMHUYECKOTO
paBHOBECHS OT
pa3nu4HbIX (HaKTOPOB;
YMETh ONPEIEIATh
BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX
MPEBPALLCHUH B
Pa3IMYHBIX YCIOBUSX U
OLIEHKH WX MOCJEACTBUM
WCIIOb30BaHUE
aOCTpaKTHOTO
MBIIUICHHUS,
MPOJIOKUTH Pa3BUTHE
XUMHUYECKOH peuu,
oOoramiars ee
CJIOBApHBIN 3arac npu
YCTHBIX OTBETaxX U
TPAMOTHOE BBITIOJIHEHHE
MIPU CaMOCTOSATEIbHBIX
3a/IaHUSIX.

CBS3BIBATh U3YYCHHBIN
Marepuai co CBOen
npodecCuoHATBHON
JIESTEIbHOCTBIO

UCTIOTb30BaHUE
Pas3INYHbIX
WCTOYHUKOB JIJIS
HOJTy4YEHUs
XUMHYECKON
uHopMaluy,

M2

[IpoBoauTH
CaMOCTOSITENIbHBIN TTOUCK
XUMHYECKON
nHpOpMaINU C
WCTIOJIH30BaHUEM
pa3IUYHBIX HCTOYHHUKOB

Ilpakxmuueckas
paboma
Pegepam
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YMEHHE OLICHUTH €€
JIOCTOBEPHOCTD JJIA

(HAyYHO-TIOYJISIPHBIX
U3IaHUMH,

JOCTUKEHUS KOMITBIOTEPHBIX 0a3
XOPOIIUX JAHHBIX, PECYPCOB
pe3yJbTaTOB B Wnrepuera);
npohecCHoHATBLHOM HCIIOJIb30BaTh
cepe; KOMITbIOTEpPHbBIE
TEXHOJIOTHH IS
00paboTKH U mepeadn
XUMHYECKON
nHpOpMaIUK U ee
MIPE/ICTABJICHHS B
pa3nuYHbIX (hopmMax.
OcyliecTBISITh TOUCK
nHpopManuu,
HEOOXO0AUMOM 15t
3¢ pexTUBHOTO
BBITIOJTHEHUS
npodeccnoHaATEHBIX
3a/1a4
npeomMemHmoix:
c(hopMUPOBAHHOCTH 111 | [lonuMmate poJsib XUMUU B | Yemmusiii onpoc | ox3amen
MPEJICTABICHUN O €CTECTBO3HAHUU, €€ Tecmuposanue
MECTE XUMUU B CBS3b C APYTHUMHU Ilpakxmuueckas
COBpPEMEHHOM €CTECTBEHHBIMU paboma
HAyYHOU KapTHUHE HayKaMH, 3HAUCHUE B
MUpa; IOHUMaHHE KU3HU COBPEMEHHOTO
pOJI XUMUH B oOmrecTBa
dbopMupoBaHUU 3HaTh BaXKHEUIINE
Kpyrosopa u BEIIECTBA U MAaTEPHUAJIBL.
(YHKIIMOHATBHOM
TPaMOTHOCTH
YenoBeKa JJs
penIeHus
MPAKTUYECKHIX
3a/1ay;
BJIa/ICHUE II2 | 3HATH OCHOBHBIE 3aKOHBI | YemHuulil onpoc 9K3AMEH
OCHOBOIIOJIATral0II1 XUMHH: CTEXUOMETPHS, Tecmuposanue
MU XUMUYECKUMU 3aKOH COXPaHEeHHs Ipaxmuueckas
TOHSITHSIMH, Macchl BEUIECTB, BIAACTh | paboma
TEOPHUSMU, OCHOBOTOJIArarouuMu
3aKOHAMU U XUMHUYCCKHUMH
3aKOHOMEPHOCTSIMU TOHATHSIMH, TEOPHUSIMH,
; YBEpEHHOE 3aKOHAMH U
MOJIb30BaHUE 3aKOHOMEPHOCTSIMU;
XUMHUYECKOU YMETh Ha3bIBATh:
TEPMHUHOJIOTHEN U W3YYCHHBIE BEIECTBA IO
CHUMBOJIMKOW; TPUBHAJILHON WIN
MEXKTYHAPOIHOM
HOMEHKJIATYpPE;
BIIQ/ICHUE II3 | yMeTh  BBINOJHSTH Ilpaxmuueckaa | sx3ameH
OCHOBHBIMH XUMUYECKUAN paboma
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MeTOoaMH1 9KCIIEPUMEHT I10 Tecmuposanue
HAy4YHOTO pacrno3HaBaHUIO Jlabopamopnas
MO3HAHUS, BaYKHEHIIINX paboma
UCIIOJIb3YEMbIMH B HEOPTaHUYECKUX H
XUMHH: OpPraHUYECKUX
HAOJIIOICHUEM, COCIMHCHMIL;
OTHCAHUEM,
U3MEPEHUEM,
JKCIIEPUMEHTOM;
YMCHHE
00pabaThIBaTh,
OOBSICHSATH
pe3ybTaThl
MIPOBEJICHHBIX
OTIBITOB U JIENaTh
BEIBO/IBI,
TOTOBHOCTD U
CIIOCOOHOCTh
MPUMEHSTh METOJIbI
MO3HAHUS TIPU
petieHuun
MPAKTHYECKHUX
3a/1ay;
c(hopMUPOBAHHOCTH 114 | YMmerb pemiatb Ilpakxmuueckasn | sx3amen
yYMEHHUs 1aBaTh pacueTHbIE 3a/1a4H 110 paboma
KOJTMYECTBECHHBIC XUMHAYeCKHM (opmynam | Tecmuposanue
OILICHKH U U ypaBHEHUSIM;
MIPOU3BOIUTH WCII0JIb30BaTh
pacueTsl 1o MPUOOPETEHHBIE 3HAHUS
XUMHUYECKHM Y YMCHUS B
dbopmynam u MPaKTUYECKON
YPaBHECHHUSIM; JeSTeTLHOCTH 1
MOBCETHEBHOMN KU3HHU:
BJIaJICHUE 115 | YMeHue 6e301acHoOro Yemuwi onpoc
MpaBUIIaMU oOpartieHusi ¢ roprounMu | [Ipakmuueckas
TEXHHUKHU Y TOKCUYHBIMU paboma
0€30I1aCHOCTH IIpU BELIECTBAMU U Jlabopamopnas
WCIIOJIb30BaHUN 1a00paTOPHBIM paboma
XUMHYECKHUX 00opynoBaHUEM;
BEIIIECTB;
c(hOpMUPOBAHHOCTh 116 | YMeHue KpUTHUECKOH Yemmuwiii onpoc
cOOCTBEHHOM OIICHKU JJOCTOBEPHOCTH | Peghepam

MO3ULUH 110
OTHONICHHUIO K
XUMUYECKOU
uH(popMaluuy,
[I0JIy4aeMOU U3
pa3HbIX
HCTOYHHUKOB.

XUMHYECKON
nHpopmanuu,
MOCTYIAOLIEN U3
Pa3HBIX UICTOYHUKOB.

24




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) 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 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) 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 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, reoMeTprueckas (IUc-TpaHC-U30MEPHSI), TUIIBI
XUMHUYECKUX peakluii (roMo- U TeTeporeHHble, 00paTUMBbIE U
HeoOpaTHMBbIe), paCTBOPHI (MCTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb TUCCOLMALINY, SJIEKTPOIIH3,
KPEKHUHT, puOPMHUHT); TEOPUH U 3aKOHBI, 3AKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHUS, JIKAIIME B OCHOBE TTOHUMaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH,
COBpPEMEHHBIE MPEICTABICHHS O CTPOCHHUH BEIIECTBA HA
aTOMHOM, MOJICKYJISIPHOM 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 HMCTIOJIB30BAHUH BAXKHEHIITHX
HEOPTaHMYECKUX M OPTaHUYECKHX BEIICCTB B OBITY H
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA; OOIIMX HAYIHBIX
MPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA (HA IpUMeEpe
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IIPOM3BOJICTBA CEPHOM KHMCIIOTHI, aMMHaKa, METaHoJIa,
nepepadoTKu HEPTH);

- YMCTb ITPOBOJAUTH paCyYCThI 10 XUMHUYCCKUM (l)OpMy.HaM u
YPaBHEHUSAM XUMHYECKHUX PEaKIHi ¢ UCTIOIb30BaHUEM
¢buznyecKux BeNMYUH (Macchl, 00beMa ra3oB, KOJIMYeCTBa
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PACYETHI IO HAXOXKACHUIO XUMUUECKON (hOPMYIIbI
BEIIIECTBA; pacyeThl Macchl (00BbEMa, KOTMYECTBA BEIIECTBA)
IIPOJYKTA PEaKUH, €CIU OJHO U3 UCXOHBIX BEILIECTB 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 PEaKIMu; PacyeThl TEIIOBOTO 3(hdexTa peakuuid,
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; BBISIBJIATH
B3aHMOCBS3b XUMHUYECKUX 3HAHUN C TOHITUIMH U
MPEJICTABICHUSIMH IPYTUX MPEIMETOB sl 00Jiee 0CO3HAHHOTO
MOHUMAaHUS U O0BSICHEHUS CYIIIHOCTH MaTepPHAILHOTO €IMHCTBA
MHpa; UCIIOJIB30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIs1
00BSICHEHUS ¥ IPOTHO3UPOBAHUS SBICHHUH, UMEIOLITUX
€CTECTBEHHOHAYUHYIO IIPUPOY;

- YMCTb UCIIOJIB30BAaTh HAUMCHOBAHUA XUMHUYICCKUX
COEIMHEHUI MEKIYHAPOIHOTO COK03a TEOPETUYECKOU U
HpHKHaHHOﬁ XHUMHHU U TPUBUAJIBHBIC Ha3BaHWA BEIICCTB,
OTHOCAIIHNXCA K U3YUYCHHBIM KjIaCCaM OpPraHUYCCKUX U
HEOPraHUYECKUX COEAMHEHMI; UCII0JIb30BaTh XUMHUYECKYIO
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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 pEeaKLUn
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX
peaxiuii; peakiuii HOHHOro 0OMeHa IMyTeM COCTaBICHHS HX
MIOJIHBIX M COKPAILEHHBIX HOHHBIX YPaBHEHUH; peaKui
TUAPOIN3a, PEAKIIMi KOMILJIEKCO0OOpa3oBaHus (Ha mpuMepe
TUPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUSA); TOATBEPKIAThH
XapaKTEePHbIE XUMUYECKUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMHU YKCIIEPUMEHTAMHU U 3alUCAMU ypaBHEHUIN
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;
YTIEBOIOPOABI, MPOCTHIE YPUPHI, CIUPTHI, PEHOBI, aATTbICTUIH,
KETOHBI, KaPOOHOBBIE KUCIOTHI, CIIOKHBIE IPUPBI, KUPBHI,
YTJIEBO/IbI, AMUHBI, aMUHOKHUCIIOTHI, OEITKH); TPUMEHSATh 3HAHUS
0 COCTaBE€ U CBOMCTBAX BEIIECTB JJIsl IKCIIEPUMEHTATbHOMN
MIPOBEPKH THIMOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MTPOTEKAHUS
XUMHYECKHUX PEaKIUid U TPOTHOZUPOBAHUS BO3MOKHOCTEH UX
OCYIIIECTBIICHUS;

- YMETb MOATBEPK/IaTh Ha KOHKPETHBIX MPUMEPAX XapaKTep
3aBHCHMOCTH PEaKIIMOHHON CITIOCOOHOCTH 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 JICKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y/IEHHOM COCTOSIHUM) U MOHOB XMMUYECKHUX
aneMeHToB 1 - 4 nepuonos Ilepuoanueckoii cucremsr J[. 1.
MenzeneeBa 1 UX BaJIE€HTHbIE BO3MOXHOCTH, UCIIONIb3Ys

noustus "s”, "p", "d-anekTpoHHbIC" OPOUTAIH, SHEPTETHUECKUE
YPOBHU; OOBSICHSATH 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
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 JHUAJIOTC
KYJIbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTa B
MOJIUKYIBTYPHOM MUPE;

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

- 0CO3HAHME LIEHHOCTHU HAY4YHOH J1eTebHOCTH,
TOTOBHOCTH OCYIIIECTBIISITH TIPOCKTHYIO M UCCIIETOBATEIBCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH
MMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHopManmeii:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3

- YMETb IJITAHUPOBATH U BBIMIOJIHATH XUMHUECKUN
AKCIIEPUMEHT (IPEBpAIEHUs OPraHUUECKUX BEIIECTB IIPU
HarpeBaHuu, MOJIy4eHHE ITUIICHA U U3yYEHHUE €T0 CBOMCTB,
KaueCTBEHHbBIE PEAaKIIMK Ha aJIbJIETH/Ibl, Kpaxmall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OeJIKOB P HarpeBaHUU, LIBETHHIE
peakiu 0eIKOB; MPOBOANTH PEAKIIMU HMOHHOTO OOMEHa,
OINPEEIATH CPEy 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 0OpaIleHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000pyI0BaHNEM; IPEJICTABIATH PE3YJIbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (hOpMe 3alKCH ypaBHEHUIN COOTBETCTBYIOLIUX
peaxkuuii 1 GopMyIHPOBATH BBIBOJbBI HA OCHOBE 3THUX
pE3yJIbTaTOB;

- YMETh aHAJTU3UPOBATh XUMUYECKYI0 HHPOPMALIHIO,
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MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh
IIOMCK, aHaJIN3, CHCTEMATU3aLIMI0 U UHTEPIIPETALINIO
UH(POPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX (JOpMATaX C YIETOM
Ha3HauyeHUs MH(OpPMAILMU U 1IeJICBON ayAUTOPUH, BEIOHpast
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3YaIU3aLUH;

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb UH(POpMaLUH,
€€ COOTBETCTBME ITPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- MCII0JIb30BATh CPeICTBA HH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELLIEHUN KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C
coOutto/IeHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeH s, 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 PACUYETHI 10 XUMHUECKUM GopMyiaM U
YPaBHEHMSIM XMMHUYECKHX PeaKLUil ¢ UCIO0Ib30BaHUEM
($U3NYECKUX BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIsl IPUHATUS PELICHUH 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 Pa3IMUHBIX KJIACCOB U
KHCJIOPOACOAEPKAIINX OPraHUYECKHUX BEILECTB, PEIICHHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 PACIIO3HABAHUIO HEOPTaHMUECKHUX
Y OpraHMYECKUX BEIIECTB) C COOJII0ICHUEM MpaBUIl O€3011aCHOTO
oOpalleHns ¢ BeleCTBAMHU U TJaOOpaTOPHBIM 000PYI0BaHHUEM,
(bopMyIHMpOBaTh LETN 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
nHpopmanuu, cetb UHTEpHET U Apyrue), KpUTHIECKH
aHAJIM3UPOBATh XMMUYECKYIO0 HHPOPMALIUIO, TepepabaThIBaTh ee
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Y UCIOJb30BaTh B COOTBETCTBUU C IIOCTABICHHON yUeOHOMI
3ajaycii;

- BJIQJIETh CUCTEMOU 3HAHUHU O METOAAaX HAYYHOIr'O MO3HAHUS
SIBJICHUM MPUPOJIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX U
YMEHHUSIMUA IPUMEHATH 3TH 3HAHUS MIPU SKCIEPUMEHTAILHOM
HCCIIEAOBAHUHN BEIIECTB M IS O0OBICHEHHUS 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
POJIHU C YY€TOM MHEHUI YUYaCTHHUKOB OOCYKAAaTh PE3yIbTaThI
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B YCIOBHSX
peabHOTO, BUPTYATHLHOTO M1 KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE TIOBEACHUE
B Pa3IUYHBIX CUTYAIHSX, IPOSIBISTH TBOPUECTBO U
BOOOpakeHUE, OBITh MHUITUATUBHBIM

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 OeIKOB; MPOBOANUTH PEaKIMK HOHHOTO 0OMeHa,
ONPEEIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKLUU
Ha cynbdat-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS;
pemiaTh SKCrepuMeHTaIbHbIE 3a1auu 110 TeMaM "Metamisl" u
"Hemerannpl") B COOTBETCTBHUM € TPaBUIIaMU TEXHUKH
0€301acHOCTH P 0OpaIleHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000py10BaHUEM; TIPEJICTABIIAT PE3YJIbTAThl XUMHUECKOTO
HKCIIEpUMEHTa B (JOpPME 3aIUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥ GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX
pE3yNIBTaTOB;

-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 paclO3HABAaHUIO 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 MTO3UIIUU
JIPYroro 4eioBeKa;

¥ OPraHMYECKUX BEIIECTB) C COOJIOCHUEM MPaBUII OE3011aCHOTO
oOpaleHus ¢ BeecTBaMU U TJaOOpaTOPHBIM 000PYIOBaHHEM,
(bopMyIHpOBATH IIETTH UCCIIEOBAHUS, IPEIOCTABIIATH B
pa3nuaHON GopMe pe3ynbTaThl SKCIEPUMEHTA, aHAIN3UPOBATh 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
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 HaBbIKAMH Y4eOHO-HUCCIIe10BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM NEATEIbHOCTH;

- ¢(OpMHUPOBATDH MPECTABICHHS: O XUMHUECKON
COCTaBJIAIONIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIU
XMMUU B IO3HAHUM SIBJICHUN TPUPO/BL, B (POPMUPOBAHUU
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 TPYJOBOU JESTENIbHOCTH
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
MPUHATHS TPAMOTHBIX PEIICHUH MTPOOJIEM B CUTYAIUsIX,
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
MPENOTBPALEHUS UX BPEAHOTO BO3AECHCTBUS HA OPTaHU3M
4eJI0BEKA.
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