[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Paxaes AHatonui M3mannosuy

HomxkHocTb: U. 0. PekTopa

[arta nognucanus: 03.09.2025 12:07:30 Munucre
YHUKanbHbI MPOrpaMMHbIA KIKOY:

b0497eel 759416181y e B iTE TOcy 1apcTBEHHOE GIOIKETHOE 0OPA30BATENBHOE YUPEKICHHE

pCcTBO KyJIbTypbl Poccuiickor @enepanuu

BBICILIEr0 00pa30BaHUs
«CeBepo-KaBkaszckuii Tocy1apCTBEHHBI HHCTUTYT UCKYCCTBY»

Komnemx KyabTypbl U HCKYCCTB

YTBEPXIAIO

JMpeKTop KoJuleqka KyIbTypbl U HCKYCCTB
dI'bOY BO CKI'MH

B.X. Ilapu6oB

«26»asrycta 2025r

Pabouas mporpamma
y4eOHOU AUCIMUILTUHBI
OJ.12
Xumus
CrneunanbHocTh 53.02.03 UHCTpyMEHTAIBHOE UCITOJIHUTEIBCTBO
(1o BUaM MHCTPYMEHTOB)
CriennanbHOCTh

53.02.03 UHCcTpyMEHTANIbHOE UCTIOIHUTENBCTBO (110 BUIaM UHCTPYMEHTOB)

KBanudukaius BeIyCKHUKA: APTUCT, MperoaBaTeib, KOHIIEpTMeUcTep

dopma 00yueHus1 — ouHas

Hanpunk, 2025 1.



Pabouas nporpamma «Xumus» pazpadotana Ha ocHOBe DeiepanbHOro
roCyIapCTBEHHOT'O 00pa30BaTEILHOTO CTaHJapTa CPEIHEr0 O0IIero 00pa30BaHus,
denepalibHOTO TOCYJaPCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAAPTA CPETHETO
po(heCCHOHATBFHOTO 00pa30BaHUs IO CIIEIUATBHOCTH

0 CIIEIUATBHOCTH

53.02.03 UHCcTpyMEHTAIbHOE UCTIOTHUTENBCTBO (110 BUJIaM UHCTPYMEHTOR)

Opranun3zanusi-pa3padoTyuk: denepanbHoe roCy/IapCTBEHHOE Or0/1>KEeTHOE
00pa30BaTeNbHOE YUPEKICHUE BBICIIETO 00Pa30BAHUS
«CeBepo-KaBka3ckuii rocy1apCTBEHHbIH HHCTUTYT UCKYCCTBY

Komnemx KynbTypbl ¥ HCKYCCTB

Pazpabotuuk npenogaBarens KK CKI'IN Kanosa 3.M.

Oxkcnept npenogasarens KK CKI'MU Xanaea A.M.

PaGouast mporpamMma « XuMus» peKOMEHI0BaHA HA 3aCETaHIT
ITHK «OOI»

IIpoTokomn Ne 5 oT_«24»  uroHA 2025 r.

ITpencenarens ITHK ITpoxyauna H.II.



5 COJAEPXAHUE
1. TACIIOPT PABOYEH ITPOI'PAMMBI

2. CTPYKTYPA 1 COJIEPXKAHUE YUEBHOU JUCIUTIIVHBI
3. YCJIOBUS PEAJIM3ALIMN PABOYEN I[TPOI'PAMMbBI YUEEHOM

JTIACTTUTUTNHBI
4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOA

JIACTTUTUTNHBI



1. OBIIASLI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN NPOT'PAMMBbI
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI «XUMUS»

1.1. Mecto  IMCOMIUIMHBI B CTPYKType  OCHOBHOI  mpodecCHOHAIbHOM
0o0pa3oBaTeJbHOM MPOrPaMMBblI

OOmeoOpa3oBarenpHasl JUCHUIUIMHA «XUMHUS»  SBISETCS  O0S3aTENbHON  YacThIO
o011e00pa3oBaTeabHOro LKKIa 00pa3oBaTesbHOI nmporpammbl B cootBercTBun ¢ ®I'OC CIIO
10 JAHHOM CIELHUAIBHOCTH.

1.2. ey ¥ muIaHUpyeMble Pe3yJIbTaThl 0CBOCHUS TUCIUILIMHBI
1.2. MecTo JUCUMIUIMHBI B CTPYKType 00pa30oBaTebHOM MPOrpaMMbl

O/1.00 O61meobpazoBaTENbHBIN Y4EOHBII UKL

1.2.1. leau u 3aga4y TUCHUATIIMHBI

@opMHUpPOBaHHUE y CTYNEHTOB IPEACTABICHNS O XUMUYECKON COCTABIIIONIEN €CTECTBEHHO-
HAyYHOH KapTHHBI MUPA KaK OCHOBBI NPUHATHS PEIICHUNA B )KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYyalUsAX, OTBETCTBEHHOI'O IIOBECHUS B IPUPOJHOM Cpenie.

3agaum IMCUMILVINHBI:

1) chopmupoBaTh MOHMMAaHKE 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUYECKHX MPOIIECCOB U
SBJICHUM B OKPYKAIOIIEH Cpele, LEJOCTHOW HAay4YHOW KApTHHBI MHUpPA, B3aWMOCBS3U H
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATh (POPMyJbl HEOPraHMYECKMX M OpPraHMYECKUX BELIECTB,
YPaBHEHHUS XUMHUYECKUX peakuui, OOBICHATh MX CMBICI, HHTEPIPETUPOBATh pPE3YJIbTaThl
XUMHYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKUM IMPOBEIEHUS MPOCTEHIINX XMUMHUYECKUX SKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COONIOACHHEM MpaBui O€30MacHOr0 OOpalleHus C BEUIECTBAMHU U
J1a060paTOPHBIM 000PYIOBaHUEM;

4) pa3BUTh YMEHHS HCIOJIb30BaTh HHPOPMAIIUIO XUMHUECKOTO XapaKkTepa U3 Pa3InyHbIX
VCTOYHUKOB;

5) chopmupoBaTh yMEHHsS NPOTHO3UPOBATH TOCJIEICTBUS CBOCH NEATEIBHOCTH U
XUMHYECKUX MPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX ITPOLIECCOB;

6) cdopmupoBaTh TMOHUMAHUE 3HAYUMOCTU JOCTI)KEHHNW XHMHUYECKOM HAyKu U
TEXHOJIOTMH JUIs pa3BUTHUSL COLIMATIBHON U IIPOU3BOJCTBEHHOM cep.



TpeGoBaHusA K YPOBHIO OCBOCHMS COAEP:KAHUS TUCHUIINHBI:

[Iportecc wu3ydeHus OUCUUIUIMHBI HampaBieH Ha (OPMUPOBAHUE  CIEAYIOUINX
KOMIIETEHIIMHU 10 JAHHOM CIIELMAIBHOCTH:

OK Ol. Beibupats cmocoObsl pemeHuss 3afad  NpodecCHOHATBHOU AESITeTbHOCTU
IPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonbp3oBaThb COBpPEMEHHBIE CpEICTBA IOMCKA, aHAIM3a M UHTEPIPETALUU
uHpoOpMalMu U MHPOPMALMOHHBIE TEXHOJOTUHU AJI BBIIOJHEHUS 3a7ad MpodeccroHaIbHOMI
NeSITENIbHOCTH;

OK 03. [IlmanupoBaTh W  pealM30BBIBaTH COOCTBEHHOE  IPO(eCCHUOHAILHOE U
JUYHOCTHOE pa3BUTHE, MPEANPUHUMATENBCKYIO AESITEIbHOCTh B MPOQECCHOHAIBHOU cdepe,
UCTIOJb30BaTh 3HAHUS MO MPaBOBOW U (PUHAHCOBOW IPaMOTHOCTH B PA3IUYHBIX KMU3HEHHBIX
CUTYaIUX;

OK 04. 3¢ hexkTrBHO B3aMMOEICTBOBATH U pa0OTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcyniecTBisiTh YCTHYIO M NHCbMEHHYI0 KOMMYHHMKALMIO Ha TOCYJapCTBEHHOM
sa3pike  Poccuiickoit @expepalii ¢ y4eTOM OCOOEHHOCTEH COLMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTA;

OK 06. IlposBiasaTe TIpakJaHCKO-MATPUOTUYECKYIO IO3ULHUIO, JIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJECHUE Ha OCHOBE TPAJMLMOHHBIX POCCUICKUX yXOBHO-HPAaBCTBEHHBIX
LHEHHOCTEH, B TOM 4YHMCI€ C  Y4YETOM TapMOHU3alUuU MEXXHALIMOHAIBHBIX H
MEXXPEIUTMO3HbIX OTHOILIEHUH, IPUMEHATh CTAHAPThl AHTUKOPPYILIMOHHOTO [IOBEICHUS;

OK 07. CoxeilcTBOBaTh COXpPaHEHUIO OKPYXKAIOIIEH Cpeabl, PeCcCypcocOepeKeHuIo,
OPUMEHATh 3HaHUS 00 M3MEHEHUM KiIuMaTa, HPUHLUIB OEpeXIMBOrO IPOU3BOJCTBA,
3¢ (dEeKTUBHO AHWCTBOBATH B UPE3BBIYANHBIX CUTYAIINAX;

OK 08. lcnons3oBaTh cpeactBa (U3MUECKOW KyJIbTYphl AL COXpPAHEHHS U
YKpeIJieHUs] 370pOBbsi B TMpolecce MpodeccHoHANIbHON NEATENbHOCTH M MOAJEpKaHus
HEOO0XO0MMOT0 YPOBHS (PU3HUECKOHN MOArOTOBIEHHOCTH;

OK 09. [Tonp3oBatbes mpodhecCHOHATBHON JOKYMEHTAIMe Ha TOCyAapCTBEHHOM U
WHOCTPAHHOM SI3bIKAX.

JInuHoCTHBIE, MeTaNIPeIMeTHbIE U MPeAMeTHbIE Pe3yJbTAThI 0CBOCHHUS Y4eOHOI
AUCIHUNIMHBI.
JIuuHOCTHBIE pE3yibTaTbl OCBOEHUS OCHOBHOM 00pa3oBaTelIbHOW MPOTrpaMMBbI
JOCTUTAlOTCSI B €IMHCTBE Y4YEOHOW M BOCHUTATENbHOM JEATEIbHOCTH OpraHHU3aluHu,
OCYIIECTBIISIONMEH 00pa30BaTEIbHYIO JESITEIIBHOCTh, B COOTBETCTBUHM C TPATUIIMOHHBIMU



POCCHICKMMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKAMU U IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU,
NPUHATBIMA B OOINECTBE MPABWJIAMH W HOPMAaMH TOBEICHHs, U CIIOCOOCTBYIOT MpoIleccam
CaMOMO3HAHUSA, CAMOBOCIIMTAHUS U CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEU MO3ULIUU JIMYHOCTH,
NaTpUOTU3MA, TPAXKIAHCTBEHHOCTH, YBaXKEHHUS K MaMATH 3alUTHUKOB OTeuecTBa U MOJIBUTaM
I'epoeB OteuecTBa M CcTapuieMy MNOKOJCHHUIO, 3aKOHY WU MPaBONOPSAKY, TPYAY, B3aHUMHOTO
YBOKEHHS, OEpEeKHOr0  OTHOIIEHWS K  KyJIbTYPHOMY  HACICIUI0 W TPAJUIMAM
MHOTOHAIIMOHAJIBHOTO Hapojia Poccurickon denepanyu, Npupoie U OKPYKaroIIen Cpee.
JIngyHOCTHBIE  pe3yJIbTaThl OCBOEHHUS OCHOBHOM 00pa30oBaTeIbHOW  IMPOTPAMMBI

0o0y4arImMUMHUCId  JOJDKHBI ~ OTpakaTh  TOTOBHOCTh M CHOCOOHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBaThCA  C(POPMUPOBAHHON BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOU
IIEHHOCTHBIX OPHUEHTAIMK, TIO3UTUBHBIX BHYTPEHHUX YOCXKICHHHA, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO OOIIECTBA, PAaCIIMPEHUE KU3HEHHOTO OIBITa M OTIhITa
JNEATEIbHOCTH B MPOLECCE peall3allid  OCHOBHBIX  HANpPaBICHUW  BOCIUATATEIBLHOU
JIEATEIILHOCTH, B TOM YHCJIC B YaCTH:

TPaXJAHCKOTO BOCIIUTAHUS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3WIUMA OOYyYalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOA3aHHOCTEH, yBa)XXCHHE 3aKOHA H
MPaBONOPSIAKA; TPUHSITHE TPAAUIIMOHHBIX  HAI[MOHAJIBHBIX, 00IIIeYEeTIOBEUYECKUX

T'YMAHUCTUYECKUX U JEMOKPATUUYECKUX LIEHHOCTEM;

TOTOBHOCTh TMPOTHUBOCTOSITh HJACOJIOTMU DKCTPEMHU3Ma, HalMOHAIU3Ma, KceHohoOuw,
JTMCKPUMUHALIMY TI0 COUAIBHBIM, PEJTUTUO3HBIM, PACOBBIM, HAIIUOHAILHBIM MPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIHHOCTh B WHTEpPECaxX TPakIaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPaBJICHUH B 00I1e00pa30BaTEILHON OpTraHU3aINK U JETCKO-IOHOIIECKUX
OpraHu3anusix;

YMEHHUE B3aHUMOJECHUCTBOBATh C COLMAJBHBIMM MHCTUTYTAMHA B COOTBETCTBUU C UX
GYHKIUSIMYA ¥ HA3HAYCHHUEM;

FOTOBHOCTh K TYMAHHTapHOM H BOJOHTEPCKOW JEATENBHOCTH, MAaTPUOTHYECKOTO
BOCHHUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON IpakIaHCKOM MACHTUYHOCTH, MATPUOTU3MA, YBOXKCHUS K
CBOEMY HAapoOJly, YyBCTBA OTBETCTBEHHOCTH Nepes PoamHON, ropaocTty 3a CBOM Kpail, CBOIO
Ponuny, CBOM A3bIK M KyJbTYpPY, IIPOIUIOE U HACTOAIIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIECHUE K FOCYAapCTBEHHBIM CUMBOJIAM, ICTOPUYECKOMY U TTPUPOTHOMY
HacJIeINI0, MaMATHUKaM, TpaaulusM HapoJaoB Poccum, poctmxenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;



ujeitHas yOexXIeHHOCTh, TOTOBHOCTD K CIIyKEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

JTyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUE  JYXOBHBIX IIEHHOCTEM  POCCHICKOTO  Hapoaa; ChHOPMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, 3TUUECKOrO MTOBEICHUS;

CIIOCOOHOCTh OIEHMBATh CUTYaIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JINYHOT'O BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYayIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pPOJUTENIAM W (WJIW) JPYyTUM UJICHAM CEMbH,
CO3/IaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO TMPUHATHS 1EHHOCTEH CEMEWHON JKU3HU B
COOTBETCTBHHM C TPAAULIUAMH HApOAOB Poccum; 3¢cTETHUECKOTO BOCIIUTAHUS:

ACTETUUYECKOE OTHOIICHUE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/la U OOIIECTBEHHBIX OTHOIIICHHUI;

CIIOCOOHOCTh BOCTIPMHUMATH PAa3IUYHBIC BUIBI WCKYCCTBA, TPAAWIIMH W TBOPUYECTBO
CBOETO U JIPYTUX HAPOAOB, OLIYIIATh SMOLIMOHATIBHOE BO3/ICVICTBUE UCKYCCTBA,;

yOEXKIEHHOCTh B 3HAYMMOCTH JJII JTUYHOCTA W OOIIECTBA OTEYECTBEHHOTO M MHPOBOTO
MCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIMA U HAPOJHOTO TBOPUECTBA;

FOTOBHOCTh K CaMOBBIPOXEHUIO B Pa3HBIX BHUAAX HMCKYCCTBA, CTPEMJIEHUE MPOSBIATH
Ka4yecTBa TBOPYECKOM JTUYHOCTH;

(bU3UYECKOr0 BOCITUTAHMS:

chOpMUPOBAHHOCTh 3J0POBOIO U 0O€30MacHOro oOpa3za KU3HH, OTBETCTBEHHOIO
OTHOUIIEHHUS K CBOEMY 30POBBIO;

OTPEeOHOCTH B bu3IIeCKOM COBEPIICHCTBOBAHUH, 3aHATUAX CIIOPTHUBHO-
03JIOPOBUTENBHOM JEATEIBHOCTBIO;

aAKTUBHOE HETIPUATHE BPEAHBIX MPUBBIUEK U UHBIX (POPM MPUUMHEHUS Bpeaa puzndeckomy
Y TICUXUYECKOMY 3/I0POBBIO;

TPYAOBOr'O BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHUE [IEHHOCTH MacTEPCTBA, TPYAOTIO0HE;

TOTOBHOCTh K AKTUBHOM JIESITEIbHOCTH TEXHOJIOTHUYECKOW M COIMAJIBHOM HAMPABIECHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMUPOBATh, IIJIAHUPOBATh W CAMOCTOSITEJIbHO — BBIMIOJIHATH — TaKylo
JIeATEIILHOCTD,

WHTEpeC K pa3iudHbiM chepam npodhecCHOHAIBHOW AEATEIbHOCTH, YMEHUE COBEPIIATh
OCO3HaHHBIN BBIOOP OyayIIei mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPA30BaHMIO HA MPOTSHKEHUU BCEH
’KU3HH; SKOJJOTMYECKOr0 BOCIIMTAHMS



c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, TOHHMAaHHE BIUSHUS COIUATHHO-
PKOHOMHYECKUX TIPOIECCOB HA COCTOSTHME NPHUPOJHOW M COIMATLHOM CpEIbl, OCO3HAHHE
TJI00AIBHOTO XapakTepa 3KOJIOTHIECKUX MPoOiem;

IJIAHUPOBAHWE W OCYIICCTBJIICHHE ICHCTBUN B OKPYXAIOUIEH Cpelie Ha OCHOBE 3HAHUS
eI YCTOMYMBOTO Pa3BUTHS YCIIOBEUECTBA;

aKTUBHOE HETIPUATHE ACHCTBUHN, IPUHOCAIINX BPE OKPYKAIOIICH cpee;

yMEHHUE IPOTHO3UPOBATH HeOJIaronpusTHBIC DKOJIOTHYECKHUE IIOCJIEICTBHUSA
IPEeANPUHAMAECMBIX JICHCTBHM, MPEAOTBpAIaTh UX;

pacIIMpEeHHE OMbITa JESATSILHOCTH PKOJIOTHYCCKON HANPaBICHHOCTH; IIEHHOCTH HAYYHOTO
[TO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKd ¥ OOINECTBEHHOW TMPAKTHKHA, OCHOBAaHHOTO Ha JHAJIOTE€ KYJIBTYD,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJTUKYIHTYPHOM MHDE;

COBEPIIICHCTBOBAHME SI3BIKOBOM M YMTATEIIBCKON KYJIBTYPhI KaK CPEACTBA B3aUMOICHCTBUS
MEXIY JIObMU Y TTIO3HAHUS MUPA;

OCO3HAHUE TICHHOCTH HAYYHOU ACSATEIHHOCTU, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO U
UCCIICIOBATEILCKYIO JICITeIbHOCTh MHANBUAYAJIBHO U B TPYTIIIC.

MeranpeMeTHBIC PE3yJIbTaThl OCBOCHHMS OCHOBHOH 0Opa30BaTeIbHOM MPOTPaMMBbI

JOJIKHBI OTPAKATh:

OBnascHNE YHUBEPCATLHBIMU YUSOHBIMH ITO3HABATEILHBIMH JICHCTBHSIMHU:

a) 0a30BbIC JIOTUYECKHUE ACHCTBHUS:

CaMOCTOSATENIbHO (OPMYJIMPOBAaTh W aKTyaJM3WpPOBaTh IMPOOJIEMYy, pacCMaTpUBaTh €€
BCECTOPOHHE;

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JJII CPAaBHEHMS, Kilaccu(ukanuu
1 00001ICHNS;

OTIPENIETIATh IEeNN JACSITCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH UX JTOCTHKCHHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSIX;

BHOCUTh KOPPEKTHUBBI B JESATEIHHOCTH, OIICHHBATH COOTBETCTBUE PE3YyJIHTATOB IIEJISM,
OIICHUBAThH PUCKH MOCIICJICTBUN IeATEIHBHOCTH;

pa3BUBaTh KPEATUBHOE MBIINUICHUE IPU PEHICHUW >KU3HEHHBIX MpoOiem; 0) Oa3oBbIe
HCCIIEN0BATEILCKUE IEHCTBUS:

BJIAJETh HaBBIKAMH  y4eOHO-HCCIICIOBATEILCKON U POCKTHOU

JIESITEIILHOCTH, HaBBIKAMHM pa3perieHus mpooem;

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITCIIBHOMY IIOMCKY METOJIOB  PEIICHUS

MPAKTUIECKUX 3a]1a4, MPUMEHECHUIO PAa3IMYHBIX METOOB IMO3HAHMS;



OBJIQJICHHE BHJIAMH JEATEIBHOCTH I10 MOJYYEHHIO HOBOI'O 3HAHMS, €r0 MHTEPIPETALH,
npeoOpa3oBaHUI0 W TPUMEHEHHUIO B PA3NUYHBIX YYEOHBIX CHUTYyallUAX, B TOM YHCJIE MPHU
CO37aHUU YYEOHBIX U COLIMAIIBHBIX IPOEKTOB;

dbopMupOBaHHE HAYyYHOTO THIA MBIIUICHUS, BIAJECHUE HAYYHOW TEPMHUHOJOTHEMH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIAMH;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJlayd B OOpa30BaTEIbHOU AEATEIBHOCTU U
YKU3HEHHBIX CUTYAIUX;

BBISBIISITh [IPUYMHHO-CJIEACTBEHHBIE CBA3M W AaKTyaJU3WpPOBATh 3a/1ady, BbIIBHUIATh
TUIOTE3y €€ PEUICHUs, HAaXOAUThb APTyMEHTHl I JOKa3aTelIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MMAPAMETPHI U KPUTEPHUH PEILLICHHUS;

aHAIM3UPOBATh IIOJIyYEHHBIE B XOJE PEIICHHUS 3aJa4d Pe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

pa3padaTbIBaTh IJIaH PELICHMS MPOOJEMBI C YUETOM aHAJIN3a UMEIOLIUXCS MAaTepUaIbHbIX
Y HEMaTEPHUAJIbHBIX PECYPCOB;

OCYLUECTBJIATh LeJIeHANPaBIICHHbBIN NOUCKIIEPEHOCA  CPENICTB U

Croco0OB  JECHCTBUS B MPO(PECCUOHAIBHYIO CPELY;

yMETh TEPEHOCUTh 3HaHUS B  [IO3HABATEIIbHYIO UM  MPAKTHUYECKYyl0  00JacTu
KU3HENIEATENIbHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaThb HOBBIE WJEH, MpeIaraTb OPUTHMHAIbHBIE MOAXOAbl M PELIEHUS;, CTABUTH
npoOJIeMbl U 3a/1a4uu, A0IMyCKAIOIINE albTePHATUBHBIE pelIeHus; B) padoTa ¢ nHpopmMaIuei:

BJIAJ€Th HABbIKAMM TMOJYy4Y€HUS MHPOPMALMM M3 HCTOYHMKOB PAa3HbIX THUIIOB,
CaMOCTOSTENIbHO  OCYILIECTBIATh IOUCK, AaHAJIM3, CHCTEMAaTH3alUI0 M HWHTEPIPETALHUIO
uHGOpPMaIUU Pa3TUYHBIX BUIOB U (JOPM MPECTABICHUS;

CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4eToM HazHaueHUs UH(DOpPMALMK U LIEJIeBOU
ayIUTOPHUH, BEIOMpasi ONTUMAJIbHYIO (POpPMY MpeICTaBICHHS U BU3YyaIU3aluy;

OLICHUBATH JOCTOBEPHOCTH, JETUTUMHOCTh MH(OPMALIUU, €€ COOTBETCTBUE MPABOBHIM U
MOPAJILHO-3TUYECKUM HOpMaM;

UCIIOJIb30BaTh CpeACTBa MH(GOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pElIeHNN KOTHUTHBHBIX, KOMMYHUKATHUBHBIX W OpPraHU3AllMOHHBIX 33Ja4 C COOIIOACHUEM
TpeOOBaHMI 3PrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, IPABOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON O€3011aCHOCTH;

BJIAJ€Th HABbIKAMHU pACMO3HABAaHUS W 3alUThl  MHGOpMaK, HHPOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBnajieHre YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSIMU:



a) oOIIeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX c(hepax KU3HMU;

pacro3HaBaTh HeBepOaJlbHBIE CpencTBa OOILICHHS, MOHUMATh 3HAUYEHHUE COLUAIBHBIX
3HAKOB, PACIIO3HABATH MPEMOCHUTKH KOH(QIMKTHBIX CUTyaIlui U CMATYaTh KOH(IIUKTHL;

BJIAJETh PA3IMYHBIMU CIIOCOOAMU OOILIEHUS U B3aUMOJCHCTBUS; apr'yMEHTUPOBAHHO BECTH
JMAJIOT, YMETh CMSATr4aTh KOH(MIUKTHBIE CUTYAlINH;

pPa3BEpHYTO U JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHUS C HCHOJb30BAHHUEM SI3bIKOBBIX
cpencTB; 0) COBMECTHAs AESTENbHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U UHAUBUAYaJbHON paboThI;

BBIOMpPATh TEMAaTUKy U METOJIbl COBMECTHBIX JECUCTBUI C y4yeTOM OOIIUX HWHTEPECOB U
BO3MOXHOCTEH KaK/10I0 WIEHA KOJIJIEKTUBA;

NpPUHUMATh 1E€U COBMECTHON JESATENbHOCTH, OPraHU30BbIBATh W KOOPJUHUPOBATH
JEUCTBUSI N0 €€ JIOCTHXKEHHUIO: COCTABIATH IUJIAH JIEWCTBHM, PACHpEIENATh POJIM C yYETOM
MHEHUW y9aCTHUKOB O0CYK/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJOTO YYaCTHHKA KOMaHJAbl B OOLIUI pe3ynbTaT
1o pa3pabOTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE IMPOEKTHI, OLIEHUBATH HMJEU C IMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUMMOCTH;

KOOPJIMHUPOBaTh U BBINOJHATH padOTy B YCIOBHUSIX pEalbHOr0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CUTyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

OBnajieHle YHUBEPCATbHBIMU PETYJISATUBHBIMU JEHCTBUSIMU:

a) caMOOpraHU3aIlus:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIbHYIO NIEATeILHOCTh, BBISBIISATH MPOOJIEMBI,
CTaBUTh U (OpMyIHpoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaTENIbHON JCSITENBHOCTH H
KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBIIATH IIJIAH PELIEHUs MPOOJIEMBI C YUETOM HUMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYaLIUsIM;

pacuIMpsTh paMKH y4e€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOUYTCHHUI;

JienaTb OCO3HAHHBIM BBIOOP, ApTYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTDh 3a PELICHUE;
OLICHUBATh TPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO HIMPOKOM IPYAUIIMH B Pa3HBIX 00JIACTIX
3HAaHWHM, TOCTOSIHHO TIOBBIIIATH CBOM OOpa30BaTENbHBI W KYyJIbTYPHBIH YPOBEHb;, O)

CaMOKOHTPOJTb:
JaBaTh OICHKY HOBBIM CUTYyallusiM, BHOCUTh ~ KOPPEKTUBBIB
NesITebHOCTh,  OLEHMBATh COOTBETCTBUE PE3YyJILTATOB IIEJISIM;

BJIAJIETh HABbIKAMU MO3HABATEIbHON pedekcun KaKk OCO3HAHUS COBEPIIAEMBIX ACHCTBUIN
Y MBICIIUTEIBHBIX MTPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA,

UCIIOJIb30BaTh MpUEMbl pedaeKcuu AJid OLEHKUM CHUTyalllud, BbIOOpA BEPHOTO pEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PEIICHUS TI0 UX CHUKEHHUIO;

B) AMOLIMOHAJILHBIN UHTEIJIEKT, IPeAnoiaralommuii copMupoBaHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOILIMOHAIIBHOE COCTOSIHUE,
BUJIETh HAIPABJICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHANIBHOU c(epbl, ObITh YBEPEHHBIM B
cebe;

caMOperyJIMpOBaHMUs, BKJTIOYAIOIIETO CaMOKOHTpPOJIb, YMEHHE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEACHHE, CIIOCOOHOCTH aManmTUPOBATHCS K HMOIMOHAIBHBIM
W3MEHECHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHMBAlLMM, BKJIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHUIO IEIH U YCIEeXY,
ONTUMH3M, HUHUIIUATUBHOCTh, YMEHHUE JI€UCTBOBATH, UCXO/Isl U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHAIBLHOE COCTOSIHUE APYTrHX,
YUUTHIBATh €ro IMpHU OCYIIECTBIEHUH KOMMYHHUKAIIMHM, CHOCOOHOCTh K COYYBCTBUIO U
COMEPEKUBAHUIO;

COIIMAJIbHBIX HaBBIKOB, BKJIFOUAIOMIMX CIIOCOOHOCTH BBHICTPAUBATh OTHOIIEHUS C JIPYTUMU
JFOJIbMU, 3a00TUTHCS, TIPOSIBIIATH UHTEPEC U pa3pemiaTh KOH(PIUKTHL;

T') IPUHATHE CE0S U APYTHX JFOACH:

MpPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMAaTh MOTHUBBI M apPryMEHThl JPYTMX JIIOJIeM TpU aHallb3e pe3yJbTaToB
NEeSTENHHOCTH; PU3HABATH CBOE TIPABO U MPABO APYTHUX JIFOACH HA OMINOKY;

pa3BUBaATh CIOCOOHOCTH MTOHUMATh MHP C TIO3UIIAN JPYTOTO YeJIOBEKa.

Ilnanupyembie pe3yabTaThl 0CBOEHHS 00111€00Pa30BaTEeIbHOI TUCHUINJIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO.
[To yueObnomy mipeamety "Xumus" (6a30BbIi ypOBEHBb) TPEOOBAHUS K IPEAMETHBIM
pe3yJibTaTaM OCBOEHUS 6a30BOT0 Kypca XUMHH TOJKHBI
1) chOpMUPOBAHHOCTh  MPEICTABICHHWA: O  XUMHYECKOH  COCTABIISIFOIICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUpPA, POJM XUMHH B TO3HAHWH SIBJICHUN TPHUPOIBI, B
(GbOpMHUPOBAHUN MBITIUICHUS W KYJBTYPBI JTUIHOCTH, €€ (PYHKITMOHAIBHONW TPaMOTHOCTH,



HEOOXOIUMOW I pelICHUs MPAKTHUYECKUX 3a7ad U DKOJOTUYECKH OOOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBbIO U IPUPOJHOM CPEJIE;

2) BIIaJICHUE CUCTEMOM XUMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAECT:
OCHOBOTIOJIATAIOIINE TOHATUA (XUMHUYECKHUU JJIEMEHT, aToOM, JJICKTpOHHAas 000JI0YKa
atoma, S-, p-, d-d2JIEKTPOHHBIE OPOWTAIM AaTOMOB, HMOH, MOJIEKYJia, BaJICHTHOCTbD,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKHUCJIEHHUS, XMMHUYECKasl CBSI3b, MOJb, MOJSPHasd
Macca, MOJSIpHBIM 00BEeM, YTJIEpOIHBIM CKenleT, (yHKIMOHAIbHAS TPYINa, PaJuKa,
WU30MEPHUsS, U30MEPBI, TOMOJIOTHUYECKUN PsAZl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCJIOPOI- H
a30TCOJIepKAINUE COSAMHEHUS, OMOJIOTUYECKH aKTUBHBIE BeleCcTBa (yTIEBOIBI, KHUPHI,
OeNKu), MOHOMED, TOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COCTUHEHUS,
KpUCTAJNIMYECKAs] ~ pPEIIeTKa, TUIbl  XUMUYECKUX  peakiuil  (OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIC, 3K30- U HHIAOTEPMHUYECKHUE, PEaKIMd MOHHOIO0 OOMEHa), pacTBOD,
AIEKTPOJUTHI, HEDJICKTPOIMUTHI, DJICKTPOJIUTHYECKAS] AUCCOLMAIMSA, OKHUCIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XUMHYECKON peakIiy, XUMHUYECKOe PaBHOBECHE), TCOPUHU U
3aKOHBI (TEOpHs XMMHUUYECKOTO CTpOeHHUs opraHudeckux BemiectB A.M. bytiepona,
TEOpUSL DBJIECKTPOJUTUYECKOU IHccouManuu, nepuoauueckuit 3akon .M. Menneneena,
3aKOH COXPaHEHUs MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK  XHMUH,
(dakToIOTHYECKNE CBEACHUS O CBOWCTBAaX, COCTaBe, IOJYYCHHH U 0€30macHOM
WCIIOJIb30BAaHUU BAXXHEHIIIMX HEOPTaHWYECKHX W OPTraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOU JEATEIbHOCTH YEIIOBEKA;

3) chopMHpPOBAaHHOCTH YMEHMI BBISBISATH XapaKTEPHbIC MPU3HAKH U B3aUMOCBSI3b
V3YUYEHHBIX ITOHATHM, IPUMEHATH COOTBETCTBYIOIINE MOHATUS IPU ONMCAHUN CTPOECHUS
Y CBOWCTB HEOPIaHUYECKMX M OPraHMYECKUX BELIECTB M UX IPEBPALICHUMN; BBISBIATH
B3aMMOCBSI3b XMMHUYECKMX 3HAHHW C TOHATHUSAMHM M TNPEACTABICHUAMH APYIUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

4) c(pOpMHUPOBAHHOCT YMEHMM HCIONB30BaTh HAMMEHOBAHUS XUMHUYECKHX
COCAMHEHNM MEXAYHAPOJHOTO COK03a TEOPETUYECKOW W NPUKIAJHON XUMHUU H
TPUBHAJIbHBIE HA3BAHMUS BaXXHEHIIMX BEIIECTB (STWJICH, allETUJICH, TJULEPUH, (EHOI,
dbopMmanbIerua, yKcycHas KHCIIOTa, TJHUIMH, YrapHbI ra3, yriaeKUCibld ras, aMMHaK,
raiieHasi U3BeCTh, HeraieHasi U3BeCTh, MUThEBAs COAA U IPYTHX), COCTABIATH (POPMYJIBI
HEOPTaHWYECKUX W OPraHWYEeCKUX BEUIECTB, YPAaBHEHUS XHUMHMUYECKHX PEaKIuM,
OOBSICHATh WX CMBICI; TMOATBEPXAATh XapaKTEpHbIE XHUMHUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMH U 3AIIMCAMH YPaBHEHUN XUMUYECKUX PEAKIU;

5) chopMUPOBAaHHOCTh YMEHHM yCTaHABIMBATh TPUHAUICKHOCTh H3YUYEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB K OIPEACIICHHBIM KjaccaM U TIpylIaM
COCMHEHUN, XapaKTEepU30BaTh UX COCTAB U BAXXHEHUIINE CBOMCTBA; OINPEIECISITH BUIBI
XUMHYECKUX CBsI3€l (KOBaJeHTHAs, HWOHHAs, METAJUIM4YecKas, BOJOPOAHAs), THUIIbI
KPUCTAJNIMYECKHUX PEIIETOK BEIIEeCTB; KIacCU(UIMPOBATH XUMHUUECKUE PEAKIUY;



6) BJIaJ€HHE OCHOBHBIMU METOJAaMH HAay4YHOT'O TMO3HAHMS BEIIECTB M XUMHYECKHX
sBJICHUH (HaOMI0ieHne, U3MEPEHHE, YIKCIIEPUMEHT, MOJICTTUPOBAHHE);

7) chOpPMHUPOBAHHOCTh YMEHUN MPOBOAUTH PACUETHI MO XUMUYECKUM (PopMysIaM U
YpaBHEHUSIM XHMHYECKUX pEaKkUUid C HCMIOJIb30BAHMEM (PU3MYECKUX BEJIMYHUH,
XapaKTEepU3yIOUIMX BEIIECTBA C  KOJMYECTBEHHOM CTOPOHBI:  Macchl, o0OObBeMa
(HOpMasbHBIE YCTIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BATh CHUCTEMHbBIC
XUMUYECKUE 3HAHUS NJISl NMPUHATHS PEIICHUA B KOHKPETHBIX >KM3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BELIECTBAMU U UX MPUMEHEHHUEM;






8) chOopMHPOBAaHHOCTh YMEHUU TUIAHUPOBATH M BBIMOJIHATH XUMUYECKUN
JKCIIEPUMEHT (MpEBpAlEHUs] OPraHUYeCKHX BEIIECTB IPU HarpeBaHUM,
MOJIy4YeHHE DSTUJIEHA W HU3Y4YEHUE €ro CBOMCTB, KAue€CTBEHHbIC PEaKlUHUHU Ha
anbIETU/bl, KpaxMmald, YKCYCHYI KHUCIOTY; JeHaTypauus O€lKOB NpH
HarpeBaHUM, IBETHbIC PEAKIMU OEJIKOB; MPOBOJUThH PEaKIMM MOHHOTO OOMEHa,
OMpeNENsITh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMU Ha CyJbdart-,
KapOoOHAT- W XJOPUA-aHMOHBI, = HAa  KaTMOH  aMMOHHUS;  pellaTh
AKCIEpUMEHTaNIbHbIe 3ajaud 1o Temam "Mertamnel" u  "Hemertamisl") B
COOTBETCTBUHM C TIPaBUJIAMU TEXHUKH O€30MacHOCTH TMpH OOpalEHUH C
BEUIECTBAMH U Ja0OPAaTOPHBIM O00OPYJOBAaHHEM; MPEICTABISATH PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3amuCH YpaBHEHHUI COOTBETCTBYIOIIUX
peaxiuii 1 GOopMyIUPOBAThH BHIBOIBI HA OCHOBE 3THX PE3YJIbTATOB;

9) chopMHUPOBAHHOCTh YMCHUS aHaJIM3UpPOBaATh XUMHYCCKYIO
uH(pOpMAIIMIO, TMOJYyYaeMyl0 U3 pPa3HbIX MCTOYHUKOB (CPEACTB MacCOBOM
uHpopmanuu, cetb UHTEpHET U ipyTHE);

10) copMUpPOBaHHOCTh yMEHUN COONMIOAATh IMpaBUjia JKOJOTUYECKH
[[eJ1eCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JAESITENBHOCTH B IEJSIX
COXpPAaHEHUSI CBOETrO 3/I0POBbSI U OKPY:Kalollled MPUPOJHOU CPEAbl; YUUTHIBATH
OMAaCHOCTh BO3JICHCTBUS Ha >KUBBIE OPraHW3MBbI OIPEJIECICHHBIX BEILIECTB,
MMOHMMAs CMBICJI IOKA3aTess IPeIeIbHOM JIOMyCTUMON KOHIIEHTPAIUK;

11) nns oOydaromMXCs C OrPaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBS:
c(hOpPMHUPOBAHHOCTh YMEHHsI TPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METO/IaX MO3HAHUS BELIECTB U XUMUYECKUX SIBJICHUM;

12) aust ciemblXx W CIa0OBUIAIIMX OOydaronmxcs: cQopMUPOBAHHOCTH
YMEHHS UCTOIb30BaTh pelbe(h)HO TOUEUHYIO cucteMy oOo3HaueHui JI. bpaiins
JUIS 3aIIUCU XUMHUECKHUX (POPMYIL.



1.2.2. Ilnanupyemble pe3yJbTaThl OCBOCHHA 001Ie00pa30BaTeJbHON AUCHUILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Koa n IlnaHupyembie pe3yJabTaThl 0CBOEHUS] TUCIIUILJINHBI
HAUMEHOBAH
ue
(l)oplxla):lxpyeM O6mue' JucuunInHapHble’
KOMIIeTEeHH
i

OK 01. B yacTu TPy10BOIr0 BOCIIMTAHMS: - BIIQJICTh CHUCTEMOW XMMHUYECKHX 3HAHUM, KOTOPAS BKIIFOYAET:

Bri6upats - TOTOBHOCTh K Tpydy, OCO3HAaHHE | OCHOBOIIOJATalOMe TMOHATUS (XMMHYECKUW DSJIEMEHT, aToM,

CH0COObI [IEHHOCTU MacTepCTBa, TPYA0II00UE; AJIEKTPOHHAsE 000J0YKa aroma, S-, p-, d-3JEKTPOHHBIE OpOUTAIH

peueHus - TOTOBHOCTh K AaKTHUBHOHN JEATEIHbHOCTU | aTOMOB, MOH, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUILIATEIHLHOCTD,

3a1au TEXHOJIOTUYECKOU u COIIMAJILHOM | CTENEHb OKUCIICHMS, XUMUYECKasi CBs3b, MOJIb, MOJISIpHAs Macca,

po(eccuoH | HAIPaBICHHOCTH, CIIOCOOHOCTh | MOJISIDHBIM ~ O0BEM,  YIJIEPOIHBIM  CKeJeT, (yHKIHOHAIbHAS

aNbHOMU WHULIUAPOBATH, MJIaHUPOBATH U | Tpynna, pajaukal, HU30MEpHs, HU30MEpPbI, TOMOJOTMYECKUN psij,

JESTENBHOCT | CAMOCTOSATENBHO BBITIOJIHATD TaKylo | TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOJA- U  a30TCOAEPKAIIUE

u NEeSATEIbHOCTD; COEIMHEHMS, OWOJIOTMYECKH AaKTUBHbIE BelecTBa (YIrJieBOJbI,

MPUMEHUTEN |- HMHTEpeC K  pa3iIuuHbIM  cdepam | )KUpbl, O€NKH), MOHOMEp, IOJUMEp, CTPYKTYpPHOE 3BEHO,

BHO K npodeccuoHaNbHOM eI TeIbHOCTH, BBICOKOMOJIEKYJISIDHBIE COEMHEHUs, KpUCTaJUIMUecKasl pelerka,

paznuuaeiM | OBJageHue YHUBEPCAJIBbHBIMH | TUIIBI XUMUYECKUX PEAKIUN (OKUCITUTETbHO-BOCCTAHOBUTENBHBIE,

KOHTEKCTaM | y4eOHBIMH NMO3HABATEJBLHBIMHM | K30-M JHJAOTEPMHUYECKUE, PEaKIIMd MOHHOTO OOMEHa), pacTBOD,
AefCTBUSIMM: AIEKTPOJIUTHI, HERJIEKTPOIUTHI, ANEKTPOIUTUYECKAS
a) 0a3oBble JIOTHYECKHE IeCTBUSA: JUCCOLMALINSI,  OKHCIUTENIb,  BOCCTAHOBHUTENIb,  CKOPOCTh
- CaMOCTOSITENhHO  (OPMYNIHMpPOBATH U | XUMHUYECKOW pEAKIIMH, XHMHYECKOE€ pAaBHOBECHE), TEOPUH H

1 Ykas3bIBarOTCS IMYHOCTHBIE U MeTanpegMeTHble pe3ysibTatsl 13 @I'OC COO (B nocnenneit pefakiuu ot 12.08.2022) B otriaronsHo# Gopme, hopMupyembie
06111e00pa3oBaTeIbHOMN JUCLIUTTMHOM
2 [TucuuriMHapHele (MpeJMeTHBIe) pe3y/IbTaThl yKa3bIBAKOTCS B COOTBETCTBUH C METOJMKOM MpPero/iaBaHusl AUCLUTITAHBI




aKTyaJM3uPOBaTh npo0iemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBEHHBIN MpPHU3HAK
WA OCHOBaHHUS IS CpaBHEHUS,
KJ1accuuKau U 0000IIeHMS;

- ompenensaTh eI  JACATCIBHOCTH,
3a/1aBaTh TApaMeTPbl W KPUTEPUH HX
JIOCTHIKEHHUS,

- BBISIBIISITD
POTUBOPEYHS B
SIBIICHUSAX;

- BHOCUTH KOPPEKTHUBBI B JACSATEIBHOCTD,
OIICHMBAaTh  COOTBETCTBUE  PE3YJIBTATOB
IIEJISIM, OIICHWBATh PHUCKU TOCIEICTBUMA
JIESITEJIbHOCTH;

- pa3BHUBaTh KPEATHUBHOE MBINLJICHUE TMPHU
pEIICHUH )KM3HEHHBIX MTPo0JIeM

0) 0a3oBbIe HCcCe0BaTeIbCKIe

3aKOHOMCPHOCTH )41
paccMaTpuBaCMbIX

JNEeHCTBHUSA:

- BJIAJICTh HaBBIKAMH y4eOHO-
HCCIeq0BaTEeIbCKON u IIPOECKTHOMN
NESITEIbHOCTH, HAaBbIKAMU  pa3pelICHUs
npooiieM;

- BBUIBISITh  NPUYUHHO-CJIEJCTBEHHbIC
CBSI3M W AKTyaJIM3UpoOBaTh  3ajauvy,
BBIJIBUTaTh  TUIOTE3Y €€  PEUICHHS,

HaxOJWUTh apTyMEHTBI Ul JOKAa3aTeNbCTBA
CBOUX YTBEPKJIECHMM, 3a/1aBaTh HapamMeTpsbl
Y KpUTEPUU PELICHUS;

3aKOHBI (T€OpHs] XMMHUYECKOT0 CTPOEHUS OPTaHMYECKHUX BEILECTB
A.M. BytnepoBa, Teopusi 3NEKTPOJIUTHYECKON JTUCCOIUALINH,
nepuoandecknii 3akoH /.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK  XUMHH,
(baKTOJOTMYeCKUEe CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJIb30BAHUM BAXKHEMINIMX HEOPraHUYECKUX H
OpraHUYEeCKUX BEIIECTB B OBITY W MPAKTUYECKOW NEATEIbHOCTH
YEJIO0BEKA;

- YMETh BBISBIAATh XapaKTEPHbIE IPU3HAKM U B3aMMOCBA3b
W3YUYCHHBIX MOHSATUW, IMPUMEHSATH COOTBETCTBYIOUIME MOHATHUS
IIPU OIKUCAHUU CTPOCHUS W CBOWCTB HEOPraHMYECKUX U
OPTaHWYECKMX BEIIECTB M WX MPEBPALICHUM; BBIABIATH
B3aHUMOCBSI3b ~ XMMHYECKMX  3HAHUW C  TOHATUAMU U
MPEJICTABJICHUSIMHA IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

- YMETh KCMOJIb30BaTh HANMEHOBAHUS XUMUYECKHUX COCIUHEHUU
MEXKIYHAPOJIHOTO COK03a TEOPETUUECKON Y MPUKIAAHON XUMHUU U
TPUBUAJIbHBIE HA3BAHUS BXHEUIIUX BEUIECTB (3THJICH, alleTUJIEH,
rIMLepuH, ¢enois, GopMallberu, YKCyCHas KHUCIIOTa, TIHIIUH,
yrapHblii ra3, YIJEKHCIbIA Tra3, aMMHaK, TalleHas W3BECTbh,
HeraiieHass W3BECTh, IUTbEBAas COAA W JPYTUX), COCTaBIATH
(bopMyJbl HEOPraHMYECKUX U OPraHUYECKUX BEIECTB, YpaBHEHUS
XUMUYECKUX pPEaKUuid, OOBSICHATH KX CMBICH;, MOJITBEPKAAThH
XapaKTepHbIC XUMHUYECKHE CBOMCTBa BEILIECTB
COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU M 3aIlUCSIMU ypPABHEHUU
XAMHUYECKUX PEaKIUK;

- YMETh  yCTaHABIWBATh  MPHUHAJIEKHOCTbh  H3YUYCHHBIX
HEOPTaHUYECKUX M OPraHUYECKUX BEIIECTB K ONPEAEICHHBIM
KJIacCaM M TPYIIIIaM COEAUHEHUW, XapaKTEPU30BaThb UX COCTAB U
BAKHEUIIIME CBOMCTBA; OMNPENENATh BUIbl XHMHYECKHUX CBSI3EH




- aHAJIM3HMPOBATH IIOJIyYEHHBIE B XOJIE
penieHus 3a1a4M pe3yJbTaThl, KPUTUYECKU

OLCHHUBATb nux AO0CTOBCPHOCTD,
INPOTrHO3UPOBATL HU3MCHCHHUC B  HOBBIX
YCIIOBUAX,

- YMETh INEPECHOCUTD 3HaHUA B

NI03HABATEJIbHYIO U PAKTUYECKYIO 00J1acTH
KU3HEEATEIbHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX
IpEeIMETHBIX 00acTel;

- BBLABUIaTb HOBBIE WJEHW, MpeiaraTh
OpUTMHAJIbHBIE MMOAXO/bI U PELICHMUS;

- CITIOCOOHOCTH UX MCIOJIb30BAHUS B
IIO3HABATEJIbHON U COLIUAIBHOW MPAKTUKE

(koBaJIeHTHasi, WOHHAs, MeETaJUIM4ecKas,
KPUCTANIMYECKUX  PEIIETOK  BEIIECTB;
XUMHUUYECKUE PEAKIUU;

- chopMHUpPOBATh MPEACTABICHUS: 0 XUMUYECKONW COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTHHBI MHpA, POJU XUMHUU B MO3HAHUU
SBJICHUM MOPUPOJbI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYpPHI
JMYHOCTH, €€ (PYHKIIMOHAILHON IPaMOTHOCTH, HEOOXOUMOM ISl
pelIeHus] MPaKTUYECKUX 3aJlad M IKOJOTMYEeCKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJAHON CPEJIE;

- yMEeTh IMPOBOJUTH pacyeTbhl MO XUMHUYECKUM (QopMylaMm H

BOJIOPOJIHASI), THIIbI
KJIaCCUPHUIIPOBATH

YPABHEHUSIM  XMMHUYECKHX  PEaKkUMid C  HCHOJb30BAHHEM
¢u3nyecKux  BEIMYMH, XapaKTEepHU3YyIOIIUX  BEIIeCTBa  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o00beMa (HOpMaJibHbIE

YCJ'IOBI/IH) ra3zoB, KOJIMYCCTBA BCIICCTBA, NCIIOJIb30BATh CUCTCMHBIC
XUMHUYCCKHUC 3HAHUA I IPUHATHUSA pemeHHﬁ B KOHKPCTHBIX
JKU3HCHHBIX CHTyallUAX, CBA3daHHBIX C BCHICCTBAMU W HX

pUMEHEHUEM
OK 02. B o0sacTm  HEHHOCTH  HAYYHOIO | - YMETh IJIJAHUPOBATh U BBIMIOJHATH XUMUYECKUU SKCIIEPUMEHT
Hcnonb3oBaT | MO3HAHUA: (mpeBpalieHusi OpPraHMYECKUX BELIECTB MpU  HarpeBaHUU,
b - c(opMuUpPOBaHHOCTb  MHPOBO33PEHUS, | OJYUCHHE STUJIEHA W H3YYEHUE €ro CBOMCTB, KaueCTBEHHbBIC
COBPEMEHHBI | COOTBETCTBYIOILETO COBPEMEHHOMY | pEaKllMM Ha albJETUIbl, Kpaxmall, YKCYCHYIO KHUCIOTY;
€ CpelIcTBa YPOBHIO Pa3BUTHS HAyKW W OOIIECTBEHHOM | A€HATypalus OENKOB MPU HArpeBaHUH, LIBETHHIE PEAKIIUU OENKOB;
MIOMCKA, NPAaKTHKH, OCHOBAaHHOIO Ha JHAaJOre | MPOBOAUTH PEAKIIMH MOHHOTO OOMEHA, OMPENesTh CPEay BOAHBIX
aHanMu3a u KyJbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO | pACTBOPOB, KAUECTBEHHBIE pEaKlUUU Ha CyibdaT-, KapOOHAT- U
MHTEpIIpETall | CBOETO MECTA B MOJUKYJIBTYPHOM MUPE; XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS, peniaTth
15041 - COBEpILICHCTBOBAHME  SI3bIKOBOM U | SKCIIEPUMEHTAJIbHbIE  3a7auu 1o TeMam "'Metamibl" U
uH(POpPMALIMU | YATATENbCKOW KYJIbTYphl Kak cpencTsa | "Hemetamnsl') B COOTBETCTBMM C  NpPaBWJIAMU  TEXHUKHU
u B3aMMOJICUCTBUSL ~ MEXIy JIIOJbMH U | 0€30MaCHOCTH MPHU OOpAIlEHUU C BEIIECTBAMHU U J1A0OPATOPHBIM

nH(popmaImo

IO3HAHMWA MHUpPaA;

060py,Z[OBaHI/ICM; npcACTaBIATh PE3YJIbTAThI XHUMHUYCCKOI'O




HHBIC
TEXHOJIOTHH
VIS
BBITIOJTHCHUS
3aj1a4y
npodecCuoH
aJIbHOU

TSI TENBHOCT
u

- OCO3HaHUEe LIEHHOCTH HAay4YHOU
JESATENBHOCTH, TOTOBHOCTh OCYULIECTBIISTH
ITPOEKTHYIO 151 HCCIIEIOBATEIBCKYIO
JEATEeIbHOCTh MHANBUIYaIbHO U B TPYIIIIE;
OBiaanenne YHHBEpPCAJIbHBIMHA
Y4eOHbIMU MO3HABATEJILHBIMU
JNEeHCTBUSAMU:

B) padora ¢ nnopmanuei:

- BJIAJETh HaBbIKaMU MOy YEHHUSI
uHQopMalMl HW3 HCTOYHUKOB Pa3HbIX
TUMNOB, CAaMOCTOSITEIbHO  OCYIIECTBIISTH
MOUCK, AaHaln3, CUCTEeMaTU3alui |

UHTEPIIPETAlNI0 UH(POPMALIMKM Pa3IMUHBIX
BUJIOB U (DOPM TpeACTaBICHHUS;
- co3maBaThb TEKCThl B
dopmarax ¢  ydeTom
uHpOpMaUK U IIeNIEeBOM
BBIOMpast ONTUMAJIbHYIO
NpEeICTaBICHUS U BU3yalIU3aliH;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpopMaIuy, ee
COOTBETCTBHE TMPABOBHIM U MOPAIBHO-
THUYECKUM HOPMaM;

- UCIIOJIb30BATh cpencTna
WH(QOPMAIIMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHHWH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OpPTaHU3alMOHHBIX
3amady ¢ coOnrofeHueM — TpeOoBaHMIA
OPrOHOMMKH,  TEXHUKH  OE30MacCHOCTH,

paBJII/I‘-IHBIX
HAa3HAUYCHU
ayIuToOpuH,

(opmy

JKCIIEpUMEHTa B (OpME 3amucu ypaBHEHUN COOTBETCTBYIOIIMX

peakuuii ¥ (GOpMYyIHMpPOBAaTH BBIBOJABI HA OCHOBE ATHX
pPE3yJbTaTOB;
- YMeTh  aHaJM3UpOBaTh  XUMHUYECKYI0  HH(OpMAIHIO,

MOJy4aeMyl0 M3 pa3HbIX HUCTOYHUKOB (CPEACTB MacCOBOM
uHpopmaruu, cetb UHTEpHET U 1pyTHe);

- BJIaJIETh OCHOBHBIMH METOJIaMH HAYYHOT'O TIO3HAHHMSI BEIECTB U
XUMHYECKHUX SIBJICHUH (HAONIO/IEHUE, W3MEpPEHUE, IKCIIEPUMEHT,
MOJICTUPOBAHUE);

- yMETh MPOBOJUTH pacUeThl MO XUMHUYECKHUM QopMmylaM H
YpPaBHEHUSM  XUMHUYECKHX  PEaKIUid C  HCIOJb30BAHHEM
bU3NYeCKNX  BEIWYHMH, XapaKTepU3YIOMIMX  BEIIECTBA  C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oOBeMa (HOpMaJbHBIC
YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; UCIIOJIH30BATH CUCTEMHBIC
XUMUYECKAE 3HAHUS IS TPUHSATUS PEUICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYallUsAX, CBS3aHHBIX C BEIIECTBAMH H WX
IPUMEHEHUEM




TUTHEHBI, PeCcypcocOepekeHHs, TPABOBBIX
u ITHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

- BJIQJICTh HAaBBIKAMU PACIIO3HABAHUS U
3alUThl HHQOPMAIK, UHPOPMAIIMOHHOM
0€30IaCHOCTH JIMYHOCTH;

OK 04.
DddexTuBHO
B3aUMOJIEHUCT
BOBAaTb U
paboTaTh B
KOJUICKTHUBE
1 KOMaH/Ie

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPECIICHHUIO;
-OBJIaJICHUE HAaBBIKAMHU y4eOHO-
HCCIIEI0OBATENbCKOM, IIPOEKTHOU u
COIIMAJIbHOM JIEITEILHOCTH,

OBianenune YHHBEpPCaJIbHBIMH
KOMMYHHMKATUBHBIMHU ACHCTBUAMM:

0) coBMecTHasi 1eATeJIbHOCTh:

- IIOHUMATh u HCIIOJIb30BaTh
MIPEUMYIIECTBA KOMAaHTHOU U
WHUBUAYAJILHOU pabOTHI;

- MIPUHUMATh LN COBMECTHOH
JIeSITEILHOCTH, OpraHU30BBIBATH U
KOOPAUHUPOBATH JIEUCTBHS 3(0) ee

JOCTHKEHHUIO: COCTAaBJATh IUIAH JNEHCTBUM,
pacnpenensaTh POJIM C YYETOM MHEHUH
YYaCTHUKOB o0CyXJIaThb  pE3yJIbTaThI
COBMECTHOH paboThI;

- KOOPAMHUPOBATH U BHINIOJIHATH paboTy B
YCIOBHUSIX PEAIbHOTO, BHUPTYaJbHOIO W
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

- OCYILECTBIISITh MTO3UTHUBHOE
CTpPaTErM4ecKOe NOBEJCHUE B Pa3JIMUYHBIX

- YMeTh IUIAHUPOBATh WU BBIMOJHATH XUMHUYECKUN IKCIICPUMEHT
(mpeBpaieHuss OpraHUYECKHX BEIIECTB TMPH  HarpeBaHUM,
MOJlydYeHUE JTUJICHA W W3Y4YCHHE €ro CBOWCTB, KAa4€CTBEHHBIC
peaknuu Ha  ambACTHIbI, KpaxMmald, YKCYCHYK KHCIOTY;
JeHaTypanus OEITKOB MPU HATPEBAHWHY, IIBETHBIC PEAKIINH OCIIKOB;
MIPOBOJIUTH PEAKIIMA HOHHOTO 0OMEHa, ONIPEACIIATh CPEy BOIHBIX
pacTBOpPOB, KAueCTBEHHBIC pEakluu Ha Cynbdar-, KapOoHAT- H

XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHUS, peniaTth
SKCOEpPUMEHTANIbHbIE  3aaud 1o TemaM "Mertamel"
"Hemeramibl") B COOTBETCTBMM C MpaBUIaMU  TEXHUKHU

0e30MacHOCTH MPU OOpaIlEHUH C BEIIECTBAMHU U J1A0OPATOPHBIM
0o00Opy/lI0BaHMEM; MPEACTaBIATh  PE3YyJIbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alUCU YpPaBHEHHIl COOTBETCTBYIOILIMX
peakuuii u GopMyIUpOBaTH BEIBO/BI HA OCHOBE 3TUX PE3YJIbTAaTOB




CUTyalUsiX, TMpOSBIATH TBOPYECTBO U
BOOOpakeHue, ObITh HHULIUATUBHBIM
OBnanenue YHHMBepPCAIbHBIMH

peryJasiTHBHbIMHU 1eUCTBUAMU:

I') NPUHATHE ce0sl M IPYIrUX JIIOdei:

- IPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX
JIOJIEM  Opu  aHaIM3€  pe3yJIbTAaTOB
NEATENIbHOCTH,

- NIPU3HABaTh CBOE NPaBO U MPaBO JIPYTIUX
JIFOJIe Ha OIIMOKMU;

- pa3BUBAThH CITIOCOOHOCTH TOHUMATh MUD C
MTO3ULIAH IPYTOTO YEJIOBEKA,

OK 07.
CopeiicTBOBa
Tb
COXPaHECHHIO
OKpY>Karolle
U cpenpl,
pecypcocoep
€KEHHIO,
MIPUMEHSITh
3HaHUA 00
M3MEHEHUHU
KJIMMaTa,
TIPUHITUTIBI
OepexuBor
0
MIPOU3BO/JICTB
a,

B 006J1acTH YK0JI0rH4€eCKOro

BOCIIMTAHUSA:
- chOpPMHUPOBAHHOCTh  IKOJIOTMYECKOMN
KYJbTYpBHI, NOHUMaHUe BIIUSTHUSA

COLUATbHO-D)KOHOMUYECKUX TPOIECCOB Ha
COCTOSIHUE TIPUPOJHOM U  COUUAIBHOU
cpenbl, OCO3HaHHUE TJI00ATBHOTO XapaKTepa
AKOJIOTMYECKUX MTPOOIIeM;

- IUIAHUPOBAaHUE W  OCYULIECTBJICHUE
JICCTBUI B OKPYKAIOIIEH Cpelic Ha OCHOBE
3HaHUA 1LEJed yCTOMYMBOTO  Pa3BUTHS
YEJIOBEUECTBA;

AKTUBHOE HENIPUSTUE JNEUCTBUM,
MIPUHOCSIIUX BPE OKPYKAIOIIENU CPEE;

- YMEHUE MIPOrHO3UPOBATH
HeOIaronpusiTHbIC 3KOJIOTUYECKUE
MOCIIC/ICTBUS IpEIIPUHUMAEMBIX

- chopMHUpPOBATh TIPEACTABICHUS: O XUMUYECKONW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAapTHUHBI MHUpPA, POJM XUMHUU B TMO3HAHUU
SIBJICHUN TPUPOABI, B (OPMHUPOBAHUU MBIINUICHUS U KYJIbTYPbI
JMYHOCTH, €€ (PYHKIIMOHAILHON IPAMOTHOCTH, HEOOXOUMOM ISl
pelIeHus] MPaKTUYECKUX 3aJlad M IKOJOTMYeCKH 00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3[I0POBBIO U MPUPOIHOM CPEJIE;

- yMeTh cOOJII0JIaTh MpaBuja 3KOJOTHMYECKH 11e51ecO000pa3HOro
NnoBeZIcHUsT B OBITY W TPYAOBOM JEATENBHOCTH B  LEISAX
COXPAHEHUS CBOETO 310POBbs M OKPYKAIOLIEeH NPUPOJHON CPEbI;
YUUTHIBATh OIMACHOCTh BO3JCUCTBUS HA JKHUBBIE OPTraHU3MBbI
ONpPE/CIICHHBIX  BEIIECTB, TOHUMAasi  CMBICI  [OKa3aTess
MPEIEIbHON JOMYCTUMOW KOHLICHTPALUU




3¢ deKTUBHO

JIEUCTBUI, MPEIOTBPAIIATh UX;

JNCUCTBOBATh |-  pacCHIMPEHHE  ONbITa  JIEATEIBHOCTH
B HKOJIOTUYECKON HAMPABICHHOCTH;
Ype3BhIYANH | - OBJIQJICHUE HABBIKAMHU y4eOHO-

BIX HCCJIE0BATEIILCKOM, IIPOEKTHOMN U
CUTYaIUsIX COIIMAJIbHOM JIEATEILHOCTH,

IIKC...




2. CTPYKTYPA U COAEPX KAHUE OBIIIEOBPA3OBATEJIbHOM

JANCHUITJIIMHBI « XUMMWS»

2.1. O0beM JUCUUIJIMHBI U BUAbI y4eOHO padoThl

Buna yuyeO6Hoii padoThI

Oovem uacos

MaxkcumanbHasi ydeOHast HArpy3Ka (Bcero)

Oobs13aTesibHASE Ay IUTOPHAS yueOHAasi HATPY3Ka (Bcero)

36

B TOM 4YHUCJIC.

J1a00paTOPHBIE 3aHITHUS

MPAKTHYCCKUC 3aHATHA

KOHTPOJIbHBIE pa0OThI

CamocrosiTesibHasi paboTa 00y4arierocst (Bcero)

dopmMa KOHTPOJIA




2.2. TemaTu4eCcKHMid IJIAH M COAEPKAHUE U CIATIHHbI

dopmupyem
HaumeHnoBanu Conep:xanue yueOHOro Mmarepuasia (0OCHOBHOE U IPo(ecCHoOHAIBHO- ObLem Ll
€ pa3jie/ioB " OPHEHTHPOBAHHOE), JIA00OPATOPHbIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHOM
4acoB KOMIIETeHI !
TEeM MOYJIb
]|
1 2 4

OcHOBHOE coaepxaHue
Pa3znen 1. OcHOBBI CTPOEHMS BellleCTBA
Tema 1.1. OcHoBHOe coaep:kaHue OK 01
Crtpoenue Teopernueckoe o0yuenue
aTOMOB CoBpeMeHHasg Mojenb CTpoeHUs aToMa. CHUMBOJHUYECKUM S3bIK XUMHUHU. XUMUYECKUU
XAMUYIECKUX AJIEMEHT. DJEKTpOHHAs KoHuryparus atoma. Kinaccudukarms XUMHIECKUX JJIEMEHTOB
ONIEMCHTOB U |(s-, p-, d-a;memeHThI). BanmeHTHBIE 37€KTpOHBI. BaneHTHOCTh. DNEKTpPOHHAS MPHUPOIA
Hpupoza XUMUYECKOU CBSI3U. DIEKTPOOTPULIATEIbHOCTh. BHUIbI XUMUUECKOHN CBSI3U (KOBaJICHTHAs,
XHUMUYECKOH  |ponHas, MeTamndeckas, BOIOPOIHAsS) H CIOCOOBI e 00pa30BAHMS
CBA3N IIpakTHYecKHe 3aHATHSA

Pemenne 3amannii Ha UCHOJIB30BAaHUE XUMUYECKOM CUMBOJIMKY U HAa3BAaHUN COEIMHEHUMN

[0 HOMEHKJIATYPE MEXIYHAPOJHOIO COK3a TEOPETUYECKON W TMPHUKIATHOW XUMUH M

TPUBUAIBHBIX HA3BaHWUN I COCTABJICHHUS XHMHYECKUX (OPMYyNT JBYXaTOMHBIX

COCNUHECHUN (OKCHUIOB, CYIb(OUIOB, TUAPUAOB U T.I.) U APYTUX HEOPTaHUUYECKHUX

COCIMHCHUN OTACIBHBIX KJIACCOB.

[IpakTrueckue 3a7aHNs HA YCTAHOBJIEHUE CBSI3U MEXKAY CTPOEHUEM aTOMOB XHUMUYECKUX

3JIEMEHTOB M TEPUOJMYECKUM HM3MEHEHHEM CBOMCTB XHWMHYECKHUX JJEMEHTOB M HUX

COEJIMHEHUI B COOTBETCTBUM C MOJIOKEHUEM lleproanueckon CUCTEMBI.
Tema 1.2. OcHOBHOE co/iep:KaHMe OK 01
Ilepuognuecku | [lpakTHyeckue 3aHATUS OK 02
f 3aKOH M [Tepnoguueckas cucrema xuMudeckux 3iuemMeHToB .M. Menneneesa. @usnueckui
tabmuua M. |cmprcn ITepnoanyeckoro 3akona JI.M. MenaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHUS
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Menneneena

CBOMCTB XUMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CII0KHBIX BEIIECTB B
COOTBETCTBHH C MOJOKEHUEM XUMUYECKOI0 ieMeHTa B Ileproanyeckoi cucteme.
MupoBo33peHyeckoe U HayuyHoe 3HaueHue llepuoanueckoro 3akona /[.M1. Menneneesa.
[Iporuose! .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pelenne npakTMKO-OpHEHTHPOBAHHBIX TEOPETUYECKUX 3aIaHUM Ha XapaKTEPU3aLUIO
XUMHUYECKHX 3JIEMEHTOB «MeTamnueckre / HeMeTalUIMueCKUe CBOMCTBA,
AIIEKTPOOTPULIATEIBHOCTE XMMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C UX JJIEKTPOHHBIM
CTPOCHHUEM U ITOJIOKEHUEM B IIEPUOIUYECKON CUCTEME XUMUYECKUX 311eMeHTOB 1. 1.
MenpgeneeBa»

Paznen 2. XuMu4ueckne peakunu

Tema 2.1.
Tumnsl
XUMHYCCKHX
peaKunit

OcHOBHOe coaepxaHue

Teopernueckoe o0yuenue

Krnaccudukanus u TUIBI XUMUYECKUX PEAKLUN C y4aCTHEM HEOPTaHMYECKUX BEIIECTB.
CocraBrieHue ypaBHEHUH peakluii COeTUHEHUS, pa3IoKeHus, 3aMeIIeHns, 0OMeHa, B T.4.
peakIui TOPEHUsI, OKUCIEHUA-BOCCTAHOBIICHUS.

VYpaBHeHUs1 OKUCIIEHUsA-BOCCTaHOBIEHUS. CTeneHpb okucaeHust. OKUCIuTeNb U
BOCCTaHOBUTENb. COCTABIICHUE U YPABHUBAHNE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakLMii METOJIOM 3JIEKTPOHHOTO OanaHca. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH
B [IPUPOJIE, MPOU3BOACTBEHHBIX IPOLIECCAX U )KU3ZHEICSITEIbHOCTH OPraHU3MOB

IIpakTnyeckue 3aHATHS

KonnuecTBeHHbIEe OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3AKOHBI B XUMUU H
pacyeTbl N0 YpaBHEHUSM XUMHUYECKHX peakuuid. Moisib Kak eauHuIa KOJIMYECTBA
BeniecTBa. MossipHas macca. 3aKOHbI COXPaHEHHsI MacChl M SHEPrUU. 3aKOH ABOTapo.
Mousnsipablii 00beM ra3oB. OTHOCHUTENbHASI IIOTHOCTh a30B. PacyeTsl MO ypaBHEHUSM
XUMHUYECKHUX PEaKLUil ¢ UCIIOJIb30BAHUEM MAacChl, 00beMa (HOPMaJIbHBIE YCIIOBHS) Ta30B,
KOJINYECTBA BEIIECTBA

OK 01

Tema 2.2.
DIIEKTPOJIUTHYE
cKas

OcHOBHOE co/iep:KaHue

Teopernueckoe o0yueHnue

OK 01
OK 04
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JIUCCOLHALINA U
WOHHBIN 0OMEH

Teopust 3IEKTPONIUTHYECKOW auccourannu. MOHBIL. OJEKTPONMTHI, HE3IEKTPOJIUTHI.
Peakunu nonnoro ooMena. CoctaBieHHe peaklnii HOHHOTO 0OMEHa IMyTeM COCTaBIICHUS
UX TIOJHBIX M COKpAILEHHBIX HOHHBIX YypaBHEHHMI. KHCIOTHO-OCHOBHBIE pEAKIIUH.
3aaHus Ha COCTABJIEHUE MOHHBIX PEaKIi

JlaGopaTopHble 3aHATHSA

JlaGopartopHas padoTa “TUIBl XUMHUUECKUX PEaKIINi”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIINXCsI BEIIECTB)
U MPU3HAKOB XUMHUYECKHX peakiuil. [I[poBenenue peakunii HOHHOTO 0OMeHa,
ONpeETICHUE CPEJbl BOJHBIX PACTBOPOB. 3a/IaHMsI HA COCTABJIECHUE HOHHBIX PEaKIUi

KonTposbHasn

CrpoeHue BelecTBa U XUMUYECKHE PEAKIINU
pabora 1
Paznen 3. CTtpoeHue U CBOMCTBA HEOPTAaHUYECKHUX BelIeCTB
Tema 3.1. OcHoBHOe coaep:kaHue OK 01
Knaccuduxanus | Teoperuyeckoe 00yqeHue OK 02
, HOMCHKIIATypa |[Ipenmer Heopranudyeckoit xumun. Knaccudukanus neoprannueckux Bemiects. [IpocTteie IIK...
U CTPOEHUE U CJIOkHBIE BellecTBa. OCHOBHBIE KIIACCHI CJIOKHBIX BELIECTB (OKCUABI, THIPOKCUBI,
HEOPraHWYECKU |KHUCIIOTHI, COJIM). B3aMMOCBA3b HEOPTaHNYECKUX BEIECTB. ArperaTHble COCTOSTHUS
X BEILECTB BeniecTBa. Kpucramnnaeckue u amop(Hble BemecTBa. TUIIBI KPUCTATNIMYECKUX PEIIETOK

(aToMHas, MOJIEKYJISIpHAs, MOHHAS, METAIUTUYECKast ). 3aBUCUMOCTh (PU3HMUECKUX CBOWCTB
BEILIECTBA OT TUMA KPUCTAJUIMYECKOU PEIIETKH. 3aBUCUMOCTh XUMHUECKON aKTUBHOCTHU
BEIIECTB OT BU/Ia XUMUYECKOM CBSA3U U TUMA KPUCTALIMYECKOM pemeTku. [Ipuunnbl
MHOT000pa3usi BEIIECTB

IIpakTnyeckue 3aHATHS

HomeHnknaTtypa HEOpraHn4eCcKrux BEMIECTB: Ha3BAHUE BELIECTBA UCXOS U3 UX
XUMHUYECKON (hOPMYJIbI M COCTABIICHUE XUMUYIECKON (hOPMYJIIBI UCXOISI U3 HA3BAHUS
BemecTBa o mexayHapoHoi (MIOITAK) wnu TpuBuaisHON HOMEHKIATYpe.

Pemienne mpakTUYECKUX 3aJaHUM MO KJIACCHU(PUKALMKH, HOMEHKIATYpe M XUMUYECKUM
dbopMynamM HEOpraHMYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB (YrapHbIN Ta3, YIJIEKUCIbINA
ra3, aMMHUak, raiieHasl U3BecTh, HeraueHas U3BeCTh, MUThEBAs COJa U IPYTUX): HA3bIBATh
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Y COCTaBJIATH (POPMYJIBI XUMHUYECKUX BEIIECTB, OMPEACIIATh MPUHAJICKHOCTh K KJIaccy.
Ucrounnku xumudeckoit nHpopManmu (CpeacTB MaccoBoii nH(opmaruu, ceth MaTepHeT
u apyrue). [louck nadopmarmu o HazBaHUIM, UICHTU(DHUKATOPAM, CTPYKTYPHBIM
dbopmynam

Tema 3.2. OcHOBHOE co/iep:KaHne OK 01
dusuko- Teopernueckoe o0y4enme OK 02
XUMHUYCCKHUC Meramnel. OOmue Qusnueckue M XUMHUYECKHe CBoMcTBa MeTauioB. CrocoObl IIK...
CBOMCTBA MOJy4YeHUs. 3HAYCHHE METAUIOB M HEMETAJIOB B NPUPOAEC U KUZHEIACATEIHLHOCTH
HCOPraHWYECKU [YEOBEKa M OpraHu3MoB. Koppo3uss MeTamuioB: BHJbI KOPPO3HMM, CIOCOOBI 3aLUThI
X BEILECTB METAJJIOB OT KOPPO3UHU

Hemeramnpl. O0mue ¢u3mveckne M XMMHUYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIC

cBoiictBa HemetawioB [V— VII rpynn. Knaccudpukanus u HOMEHKIAaTypa COEIWHEHUIN

HeMeTaJI0B. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B IIPHPOJIC

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIECTB (OKCUIOB,

THAPOKCHUIOB, KUCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX

BEIIIECTB, BOAOPOJIHBIX COCTMHEHUM, BBICHIUX OKCUIOB Y THJIPOKCUIOB

IIpakTnyeckue 3aHATHS

CocraBiieHME ypaBHEHUN XHWMHUYECKHUX pEAKIUWA C y4aCTUEM HPOCTBIX M CIOKHBIX

HEOPraHUYECKHUX BELIECTB: METAJUIOB U HEMETAJUIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U

aM(pOTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBAaHMM U aM(OTEepHBIX

TUAPOKCHUIO0B; HEOPTaHUUYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOWCTBA.

Pemienre npakTUKO-OPHUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HAa CBOWMCTBA, COCTaB,

MoJTyuyeHHue ¥ 0€30MacCHOe UCTIOb30BAHUE BAXKHEUIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY

Y MIPAKTUYECKOM JIESITETbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coepxaHne OK 01
Wnentuduxany | JlaGopaTropHbie 3aHATHS OK 02
A Jlaboparopnas pabota «MaeHTuduKanus HEOPraHUUYECKUX BEIIECTBY. OK 04
HCOPraHUYCCKM [PemieHre 5SKCIEepUMEHTAbHBIX 3aJa4 MO0 XHUMHUYECKMM CBOWCTBAM METAIOB H
X BEIIECTB HEMETAJUIOB, M0 PACIIO3HABAHUIO U MOJYYEHHUIO COCIMHEHUI METAJUIOB U HEMETAJIOB.
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WNnentudukaims HEOPraHMYECKNX BEIIECTB C MCIOIb30BAHUEM UX (PU3HMKO-XUMUYECKHX
CBOICTB, XapaKTEepHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha Cyabdart-,
KapOOHAT- U XJIOPUJI-AaHUOHBI, HA KATHOH AMMOHHS

KonTposbHas
padora 2

CBolicTBa HEOPTraHUYECKHUX BEILIECTB

Pa3nea 4.

CTpoeHue U CBOWCTBA OPraHUYECKUX BElIeCTB

Tema 4.1.
Kiaccudukanus
, CTPOCHHE U
HOMEHKJIATypa
OpPraHUYECKUX
BEIIECTB

OcHOBHOe coaepxaHue

Teopernueckoe o0yuenue

[TosiBnenue u pa3zBUTHE OPraHMYECKON XUMUU Kak Hayku. lIpeamer oprannueckomn
XUMHAH. MeCTO 1 3HaYEHNE OPTAHUYECKOM XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XHWMHUYECKOE CTPOCHHE KaK INOPSAOK COEAUHEHHs aTOMOB B MOJIEKYJIE COTJIACHO HX
BaJIEHTHOCTH. OCHOBHBIE MOJOKEHHUSI TEOPUM XUMHUYECKOI'O CTPOEHHUS OPraHUYECKHX
coequHeHnd A.M. bytiepoBa. VYTIepoaHbId CKEJIET OPraHWYEeCKOW MOJIEKYJIBL.
3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOI'O CTPOEHHS MoJeKys. M3omepus u
U30MEPBI.

[lonsTe o ¢yHkuuoHanbHOM rpynmne. Paaukan. IlpuHnunel  knaccudukanum
OpPraHMYECKUX  COEAUHEHHM. MexayHapoaHas  HOMEHKJIATypa W HPUHLIUIIBI
HOMEHKJIATypbl ~ opranuueckux  coeauHeHuil. Ilonarue 00  azorcopepkanux
COEIMHEHMSIX, OMOJIOTMYECKN aKTUBHBIX BelecTBax (yrieBojax, KUpax, Oeykax u 1p.),
BBICOKOMOJIEKYJISIPHBIX CO€IMHEHUSIX (MOHOMEP, NOJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHuyeckue 3aHATUSA

Homenknatypa opraHu4eckux COEAMHEHUN OTAENbHBIX KJIACCOB (HACHILIEHHBIE,
HEHACBIIIEHHBIE W apOMAaTUYECKHUE YIJIEBOJOPOAbl, CHUPTHI, (EHONbI, albIETUIbI,
KETOHBbI, KapOOHOBBbIE KHCIOTHI W JAp.) CocTaBieHHE TMOJHBIX M COKPALIEHHBIX
CTPYKTYPHBIX (OpMYJI OpPraHMYECKHX BEIIECTB OTIEIbHBIX KJIACCOB, MCIOJIb3Yys HX
Ha3BaHUSl MO CHUCTEMATHYECKON M TpHUBUAIBHOW HOMEHKIAType (ITUJIEH, alleTHJICH,
rmiepuH, ¢eHoi, GopMalbIerua, YKCyCcHas KUCIoTa, TauluH). PacdeTsl mpocTteitmieit
(bOpMyJIBI OPraHUYECKON MOJICKYJIBI, HCXOJs M3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
IIK...

Tema 4.2.

OcHOBHOE coaepxaHue

OK 01
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CBoiicTBa
OPraHUYECKUX
COE€IMHEHUU

Teopernueckoe o0yueHue

DU3NKO-XUMUYECKHE CBOWCTBA OpPraHMYECKHX COCIUHEHUH OTICNbHBIX KIJIACCOB
(ocobenHOCTH KITacCU(PUKAIIMK U HOMEHKIIATYPhl BHYTPH KJIacCa; TOMOJIOTHYESCKUH P 1
obmast opmyna; mzomepus; (GU3NYECKUE CBONCTBA; XUMHUYECKHE CBOWMCTBA; CIOCOOBI
TIOJTYYEHUS):

— IpeleabHbIe YIVIEBOAOPOAbI (ANKaHbl U LMKIOATIKaHbl). ['opeHrne MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHMKOB TeIJIa B MPOMBIIUIEHHOCTH U ObITy. CBOMCTBa NPUPOIHBIX
YIJIEBOJIOPOJIOB, HAXO0XKAEHUE B IPUPOAE U IPUMEHEHHE AJIKAHOB;

— HenpeJenbHble (AJTKEHbI, AJKUHBl M aJKaJHEHbI) U apOMATHYECKUE YTJIEBOJOPOJIBI.
['openne anerniieHa Kak HMCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH Ui CBApKU M
PE3KU METAJIJIOB

— KHUCJIOPOJCOAEpKalIUe COeAUHEHUs1 (CUPThI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U
3¢huphl, anbaeruabl U KETOHBI, XKUPBL, yrieBojsl). [IpakTHueckoe mNpUMEHEHHE
ATUJICHTTIUKOMIS, riauiepuHa, (enona. Ilpumenenune Qopmanbaeruia, amneTaibaeruja,
YKCYCHOM KUCHOThI. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KHCIOT. Morolirue cBOHCTBA
MbLIa

—  a30TcoAEpXKalllieé  COEAMHEHUST  (aMUHBI M aMUHOKHCIIOTHI, Oenkm).
BricokoMonekyspHbIe  COCTMHEHHUS (CHHTETUYECKHE U OHOJIOTHYECKU-AKTUBHEIE).
MoHoMep, monauMep, CTPYKTypHOe 3BeHO. [lommmepusaiusi 3THI€HAa KaK OCHOBHOE
HaIpaBJIeHUE ero UCIOJIb30BaHUS.

['eHeTnyecKas CBsI3b MEXJy KJIACCaMU OPraHUYECKUX COCTMHEHUN

IIpakTnyeckue 3aHATHS

CBolicTBa OpraHMYECKUX COEAUHEHUN OTAENbHBIX KJIAcCOB (TpUBHAJIbHAS U
MEXIyHapOJAHAas HOMEHKJIATypa, XHMHUYECKHE CBOMICTBa, CIOCOOBI TMOJyYeHUs):
npeaenbHble (aJKaHbl U UKIIOATKAHbI), HENpeaAeIbHbIe (AJIKEHbI, aIKUHbI U aJIKaIuEHBbI)
U apoOMaTHYECKUE YIIIEBOJOPOIbl, CIIUPTHI U (PEHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(UPHI,
anbJAECTUIBl U KETOHbI, aMUHbl U AMUHOKHUCJIOTBI, BBICOKOMOJEKYJSIPHBIE COCIUHEHUSI.
3ajaHusl Ha COCTABJIICHUE YPABHEHUN XMUMHYECKHX PEAKLIHUM C YYaCTHUEM OPTaHUYECKUX
BEILIECTB HA OCHOBAHUH MX COCTaBa U CTPOCHHMS

CocTaBieHue CXeM peakiuil (B TOM YKciie 0 NPeJI0KEHHBIM [IEN0oYKaM IpeBpallleHul),

OK 02
OK 04
IIK...
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XapakTepU3yOIUX XUMHUYECKME CBOMCTBA OPraHUYECKUX COEIUHEHHM OTHEJIbHBIX
KJIACCOB, CMOCOOBI WX TMOJYYEHHS W HaA3BaHHME OPTraHMYECKHX COCOUHEHHH 10
TPUBHAIIBHOW WJIM MEKAYHAPOIHON CUCTEMATHYECKON HOMEHKIIATYpE.

Pemienne npakTHKO-OPMEHTHPOBAHHBIX TEOPETMYECKMX 3aJaHUM HA  CBOWCTBA
OPraHMYECKUX COCTMHEHNN OTAEIbHBIX KJIACCOB

JlaGoparopHasi paGora

JlaGoparopHas padota “IIpeBpaiieHuss OpraHMYECKUX BEIIECTB IIPU HArpeBaHUuU".
[Tonmyuenne STHIIEHA U U3yYEHHUE €r0 CBOWCTB. MOJeTUpOBaHHE MOJIEKYJ M XUMUYECKHAX
NpeBpaIIeHUI Ha MPUMEpE dTaHa, STUIICHA, alleTUIICHA U JIp.

Tema 4.3.
WNnentuduxanm
ST OPraHUYECKHUX
BEILIECTB, UX
3HAYEHHUE U
IpUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEH
HOH
JIESITEIbHOCTH
yeJIoBeKa

OcHoOBHOE co/iep:KaHune

Teopernueckoe o0yuenue

buoopranuueckue coenauneHus. [IpuMeHeHue W OHOJIOrMYEcKas pOJIb YIJIEBOJIOB.
OkuciieHue YIJIEBOJIOB — MCTOYHUK OHEPIMU KUBBIX oOpraHu3mMoB. OOsactu
NPUMEHEHHS aMUHOKKCIIOT. [IpeBpaiiieHus O€IKOB MUIIKM B Opranu3me. buosornueckue
¢byHkmMu OenkoB. buonoruueckue (GyHKIMH XUPOB. POjb OpraHMYEecKOd XUMHH B
pEIIeHNH MpoOJIeM MUIIEBON OE30ITaCHOCTH

Ponp oprannueckoil XMMUHM B PELIEHUU MPOOJIEM SHEPreTHUECKON 0e30MacHOCTH, B
Pa3BUTHM MEAMIMHBL, CO3JaHUM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB 3HEPIUU
(aIbTepHATUBHBIE HWCTOYHHMKM 3Hepruu). OnacHOCTb BO3JAEHCTBUS HAa  JKHUBbBIE
OpPraHMU3Mbl OPraHMYECKHX BELIECTB OTIENbHBIX KJIACCOB (YIVIEBOAOPOJbI, CIHPTHI,
(deHOMBI, XJIOPOPraHUYECKUE NPOU3BOAHBIC, ATNBAECTUIABI U JIp.), CMBICJI IOKa3aTes
IIPEACIBHO JOIYCTUMOM KOHIEHTPALMHU

JlaGopaTopHble 3aHATUA

JlabopatopHass pabota: “UneHTrdukanuss OpPraHUYECKHX COCIUHCHWA OTAEIbHBIX
KJIaCCOB”

Unentudukaiss OpraHMYecKUX COEIMHEHUM OTIENbHBIX KJIaccoB (Ha mpuUMepe
albJIETUAOB, KpaxMmaja, YKCYCHOM KHCJIOTHI, O€JIKOB W T.I.) C MCIOJB30BAHHEM HX
(bU3HKO-XMMUYECKHX CBOMCTB M XapaKTEPHbIX KAYECTBEHHBIX peakuui. JleHaryparms

OK 01
OK 02
OK 04
IIK...
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Oenka mpu HarpeBaHuu. l[BeTHble peakuuu OenkoB. BO3HWKHOBEHHE aHATUTUYECKOTO
CUTHajJa C TOYKM 3PEHUS XHMHYECKHX IPOLECCOB IIPU INPOTEKAaHUM KayeCTBEHHOMU
peaKIuy, MO3BOJISIIONICH WACHTUPHUIIMPOBATH NPEAJIOKEHHbIE OPraHUYeCKIE BEIECTBA

Konrpousnas CTpyKTypa U CBOMCTBA OPTaHUYECKUX BEIIECTB
padora 3
Paseu 5. KI/IHETI/IiIeCKI/Ie U TePMOAUHAMHUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XMMHUYECKUX
peakumi
CkopocThb OcHOBHOE coepxxaHne OK 01
XUMHUUYECKUX OK 02
PEaKIHii. IIK...
XUMHYECKOE
paBHOBECHUE
Teopernueckoe o0yuenue
CKOpOCTh peakInu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PAaKTOPOB: MPUPOJBI PEATUPYIOIIAX
BEIIECTB, KOHIIEHTPAlMM PEAarupyroluX BEIIECTB, TEMIIEPATYPbl H  IUIOLIAJU
PEaKIMOHHOM TMOBEPXHOCTU. TersoBble 3PQPEKThl XUMUYECKUX peakuuil. DK30- U
SHIAOTEPMUYECKHE, PEAKIIUU.
OOpatumocTh peakiuil. XMMHUYECKOEe pPaBHOBECHE M €ro CMEUIEHUE Mo JEHCTBUEM
paznuYHbIX (HaKTOPOB (KOHUEHTpAIMsl PEareHTOB WJIM MPOIYyKTOB pEaKklUu, JaBJICHUE,
TeMIiepaTypa) Mg CO3/IaHUsl ONTUMAJbHBIX YCJIOBHH TNPOTEKAHHS XMMHYECKHUX
npoueccoB. [Tpunumn Jle [larense
IIpakTHYeckue 3aHATHS OK 01
Pemennie mpakTHKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHAIW3 (HAKTOPOB, BIMAIOMIMX Ha OK 02
U3MEHEHUE CKOPOCTM XUMHYECKOM peakuuu, B T.4. C MO3ULUAM IKOJIOTUYECKH IIK...

1[€J1€CO00pa3HOro MOBEICHUSI B OBITY U TPYJIOBOM NIEATEILHOCTH B IIEJISIX COXpPaHEHUS
CBOETO 3/I0POBbs U OKPYXKaIOUIEH MPUPOAHON CPEIbl.

Pelenue nmpakTUKO-OpUEHTUPOBAHHBIX 3a/1aHUil Ha TpuMeHenHue npuHiuna Jle-lllarense
JUTSL HAXOXKICHUSI HAINlpaBJICHUS! CMEILEHUs PABHOBECHSI XMMHUYECKOW peakIuu U aHau3
(haKkTOpOB, BIUSIIONIMX Ha CMEIIEHUE XMMUYECKOTO PABHOBECHSI
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Pasnean 6. PacTBOpHI
Tema 6.1. OcHOBHOe coepxaHne OK 01
IonsTHE O TeopeTuueckoe o0yuenue OK 02
pacTBopax PactBopenne kak (usuko-xumudeckuil npouecc. PactBopsl. CriocoObl MPUTOTOBICHUS OK 07

pactBopoB. PactBopumocTs. MaccoBas nmonst pacTBOpeHHOro BemiectBa. CMbICT IIK. ..

MoKa3aTeNs MPEeAeabHO JOIMyCTUMONW KOHIEHTPAIMM M €ro HCIOJIb30BaHHWE B OIICHKE

AKOJIOTMYECKON 0€30MacHOCTH.

[TpaBuia 3KOJIOTrMYECKH LIETECO00Pa3HOTO MOBEECHUS B OBITY U TPYJIOBOM AESATENBHOCTU

B LIEJISIX COXPAHEHUsI CBOETO 3J0POBbSI U OKpPYXKaIOILEH MPUPOAHONU CPEJbl; OMAaCHOCTh

BO3JICHCTBUSI HA KUBbIE OPraHU3Mbl ONPEICTICHHBIX BEIIECTB.

Pemienne  mpakTUKO-OPUEHTUPOBAHHBIX  pACUETHBIX  3aJaHUN  HAa  PacTBOPHI,

HCII0JIb3yeMble B OBITOBOM M IPOU3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coep:kaHue OK 01
HccnenoBanue |JlaGopaTopHble 3aHATHS OK 02
CBOWCTB Jlabopatopnas pabota «IIpurotoBneHne pacTBOPOBY. OK 04
pacTBOpOB [IpuroToBnenue pacTBOpPOB 3aJaHHON (MaccoBOW, %) KOHUEHTpauuu (C MPAKTUKO- IIK...

OPUEHTHUPOBAHHBIMH BOMPOCAMU) U ONIPEACIICHUE CPEABI BOTHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBJIEHHUE PACTBOPOB
IIpodeccnonaiLHO-OpHEHTHPOBAHHOE CO/IepPkaHue (colepkaHue NMPUKJIATHOTO MOTYJIs)
Pa3znen 7. Xumus B ObITY H IPOU3BOJACTBEHHOM 1eITEJILHOCTH Y€JI0BEKa OK 01
Xumusi B 06Ty |OCHOBHOE coiepiKaHHe OK 02
144 Teopernueckoe o0yuenue OK 04
MPOUSBOACTBCH | Hopejimme HOCTHXEHNS XAMAYECKOM HAYKU U XUMHYECKON TEXHOIOTHH. POib XuMun B OK 07
Hon 00eCreuYeHnr SKOJIOTHYECKON, PHEPreTUUECKON M MUIIEeBONW 0e30MacHOCTH, Pa3BUTUHU IIK...
ACIATCIBHOCTH | vjenpnuupl. [IpaBuia IOMCKAa M aHAIM3a XMMHYECKOM MHMOPMALMU M3 PasIMYHBIX
yeJioBeKa

WCTOYHMKOB (Hay4yHas W y4eOHO-HaydHas JUTepaTypa, CpEICTBa MacCOBOU
uHdopmaruu, ceth IHTEpHET)

IIpakTHyeckune 3aHATHS

ITonck n aHanmu3 KE€MCOB O IMPUMCHCHHUHU XMMHNYCCKHX BCIICCTB U TEXHOJOTUH C Y4€TOM
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Oynymel mpodeCCHOHANBHONW NEATeTLHOCTH IO TeMaM: BaKHEWINNE CTPOUTEIIbHBIC
MaTepuabl, KOHCTPYKIIMOHHBIE MAaTepHUaibl, KPACKH, CTEKIIO, KEpAMHUKA, MAaTEPUAIIbI IS
AJEKTPOHUKH, HAHOMATEpHalbl, TEKCTWIbHBIE BOJIOKHA, WCTOYHUKH DSHEPIHUH,
OpraHUYEeCKHEe U MUHEPAIbHBIC yIOOPEHMS, IEKAPCTBEHHBIC BEIECTBA, OBITOBAS XUMMUSI.
3amura: IlpencraBneHue pe3ysbTaTOB pPEIICHUS KEWCOB B (opMe MHUHH-TOKIANa C
MIPE3CHTALIMEH

IIpome:kyTOYHAA aTTEeCTALMS MO JUCUMILIMHE (32a4€T)

Bcero

36
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3. YCJIOBUS PEAJIU3ALIMM ITPOTPAMMBI OBILIEOBPA3OBATEJILHOI
T CTUTIIAHBI

3.1. TpebGoBanusi K MUHMMAJILHOMY MAaTEPUATbHO-TEXHUYECKOMY
o0ecrne4yeHn 10

Jist  peanuzanMyd  OpOrpaMmbl  AUCIHUIUIMHBL  TPEIYyCMOTPEHBI  CIEAYIOIIHNE
CIelUaJIbHbIC TTOMEIIECHUs: YUYeOHbI KaOWHET XUMUU W/UIM y4eOHOU XUMHUYECKOU
J1a00paTOPHH.

OGopynoBanne y4eOHOro KaOuHeTa (HAIVISIAHbIe MOCOOMS): HAOOPHI
[IAPOCTEPIKHEBBIX ~ MOJIETCH  MOJEKYJ, MOJETH KPHUCTALUIMYECKUX  PEIIeTOK,
KOJUIEKITUU TIPOCTHIX U CJIOXKHBIX BEIIECTB W/WIIA KOJUICKIIUU TOJIMMEPOB; KOJUICKITUS
TOPHBIX MOPOJ M MHHEpaNoB, Tabmuia MenaeneeBa, yueOHbIe (UIbMBI, HU(POBHIE
o0pa3oBaTeNbHbIE PECYPCHI.

Texnuveckue cpeacTtBa 00y4eHHMsl: KOMIBIOTEp C  yCTPOMCTBAMHU
BOCIIPOM3BEJCHUSI  3BYKa, MPUHTEP, MYJbTUMEIUA-TIPOCKTOP C  DKPaHOM,
MYJIbTUMEIUMHAS I0CKA, YKa3Ka-MPe3eHTEeP IJIsl MPE3eHTALUM.

Oob6opynoBanue Jjgadoparopuu M padoYux MeCcT JaA0OPATOPHMHU: MEH3YPKH,
MUINETKU-KANeJIbHUIIbI, TEPMOMETPBI, MUKPOCKOI, JYIbl, IPEIMETHbIE U TOKPOBHbBIE
CTEKJIa, MJIAHIIEThI JJI KamneJlbHbIX peakluid, (uabTpoBalibHas Oymara, IpOMbIBAJIKH,
CTEKJISHHbIE TPOOUPKH, PE3UHOBBIE TNPOOKH, (OHAPUKH, HAOOpP PEaKTUBOB,
CTEKJISSTHHbIE TaJlOUYKH, IUTAaTUBBI [JIi MPOOMPOK; MEpHbIE€ UUIUHAPHI, BOPOHKHU
CTEKJISIHHbIE, BOPOHKM JAenuTenbHble wHumHapudeckue (50-100 mi), crynku ¢
necTukoM, QapdopoBble YAalIKHU, MHUHLETH, (QUIBTPBHI OyMa)KHbIe, BaTa, Mapii,
4acOBBIC CTEKJIA, JJICKTPOIUTUTKH, JTAOOPATOPHBIE INTATUBBI, CIIUPTOBBIC TOPEIKH,
CIIUYKH, MPUOOP IS TIOyYEHHUsS] Ta3oB (WM MPOOMpPKA C Ta300TBOJHOU TPYOKOiN),
JiepKaTenu sl MPOOUPOK, CKISTHKU IS XPAHEHUS PEaKTHUBOB, Pa3laTOYHbBIC JIOTKU;
xumudeckre ctakanbl (50, 100 u 200 mut); mmaTenu; MUHIEThI; TUTCIbHBIE IIUIIIIbI;
CEKYHJIOMEpHI (TaitmMepsl), MepHbIe Tpooupku (Ha 10—-20 M) u MepHbIe KoJIOHI (25, 50,
100 u 200 M), BoasgHas OaHsl (MM TEPMOCTAT), CTEKJISIHHBIC MAJIOYKH; KOHUYECKHE
k01061 [utst TUTpoBanus (50 u 100 mi1); UHIUKATOPHBIE OJIOCKU JIJIst onpenenenus pH
U CTaHJapTHAsl MHAMKATOPHAS IIKajla; yHUBEPCAIbHBIA MHAUKATOP; NMUNeTKU Ha 1, 10,
50 ma (wnm mozatopbl HA 1, 5 u 10 mu1), OOpETKU Il TUTPOBAHUS, MEIUITUHCKHUE
mmpuiel Ha 100-150 mu1, nmaGopatopHble W/WIW aHATUTU4YECKue Bechbl, pH-MeTphl,
CYLIWIbHBIN mKad, u Ap. nabopaTopHoe 000pyAOBaHUE.

3.2. UudopmanmoHHoe odecnevyeHue peain3aluuy NporpaMmmal

1. IleyaTHble U 3NEKTPOHHBIE 00pa30BaTEIbHBIE U UHPOPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbIE ISl MCIIOJIb30BaHUs B 00pa30BaTENbHOM Ipoliecce, HE cTapiie 5
JIET C MOMEHTA U3JIaHusl.
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2. PexoMeHTyeMble MeYaTHbIC W3AHMS [0 Peali3alliu 001e00pa30BaTeIbHOM
JTMCIHILIAHBI TIPEICTABICHH B METOIWYCCKUX PEKOMEHJANMSX 110 OpraHU3aIluu
oOy4eHwusI.

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOM JUCIUIIJINHBI

KoHTposib 1 olieHKa pe3ysibTaTOB 00yUYeHUsl OCYILECTBISIETCS MpenogaBaTeieM
B IIpollecce IMPOBEACHMS MPAKTHUUECKUX 3aHATUH U Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, & TAK)KE BBINOJHEHUS OOYYArOUIMMUCS WHIMBHUAYAJIbHBIX 3aJaHUM,
MPOEKTOB, HCCIeAOBaHUN. Pe3ynbrarel 0OyueHUs OmpeAesnstoT, 4To OOydaroluecs
NOJDKHBl  3HaTh, IIOHMMAaTb W JEMOHCTPUPOBAThH IO 3aBEPLICHUH HW3YYCHHS
TV CLUTUINHBI.

Hns dhopMupoBaHMs, KOHTPOJSI U OLIEHKH PE3yJbTaTOB OCBOEHHUS Y4eOHOI
JUCLHUIUIMHBI MCIIOJIB3YETCS CHUCTEMA OLEHOYHBIX MEPONPUATHN, NPEACTABIAIOMIASL
co00M KOMIUIEKC Y4eOHBIX MEPOIPUITHIA, COTIIACOBAHHBIX C Pe3yJIbTaTaMU O00y4YeHUs

u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPe3yiabTaThl IIO

muctuminae) u ®I'OC CIIO.
OK/ Monayas/Pa3znen/ Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
K Tema MepONpUATHH
[ | OcHoBHOE coxep:kaHue

Pasznea 1. OcHoBBI

CTpoCHHUA BEIIECTBA

DopMyJIHPOBATH
0230BbIe MOHATHA U
3aKOHBbI XUMHH

1.1

OK 01 |Ctpoenue atomoB
XAMHAYCCKHUX
3JIEMEHTOB U
npuponaa
XUMHUYECKOM CBSI3HU

CocraBasaTh
XUMHYECKHe (popMyIibl
COCMHEHNU B
COOTBETCTBHUH CO
CTETEHbIO OKHCICHUS
XUMHYECKHX
AIIEMEHTOB, UCXOJS U3
BAJICHTHOCTH U
AIIEKTPOOTPHUIATEIHHO
CTH

1. Tect «CTpoeHne aTOMOB
XUMHUYECKUX DJIEMEHTOB U
IPUPOJIa XUMHUECKON
CBSI3U.

2. 3ajauu HA COCTABIICHHE
XUMHYECKHUX (HOpMYyII
JIBYyXaTOMHBIX CO€IMHEHUMN
(okcu0B, Cynb(hUI0B,
TUAPUJIOB U T.I1.).

3. 3aganuga Ha
MCIOJIb30BAHUE XUMHUYECKOM
CUMBOJIMKY Y HAa3BaHUU
COEJIMHEHUU 110
HOMEHKJIaType
MEKTyHApOJHOTO COr03a
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OK/
K

Mopyas/Pa3znen/
Tema

Pe3yabTaT 00y4eHus

THUNbI OLEHOYHBIX
MeponpusATHIA

TEOPETHUYECKOU U
MPUKIAJHON XMUMUU U
TPUBUAIBHBIX HA3BaHUU 151
COCTaBJICHUS] XUMHYECKUX
dbopMyI1 IByXaTOMHBIX
COEIMHEHHU (OKCUJIOB,
cyb(GUI0B, TUAPHUIOB U T.I1.)
U IPYTUX HEOPTaHUYECKUX
COEIMHEHUN OTIEIIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuoanueckuii
3aKOH U Ta0InIa
J.1. MenneneeBa

XapakTepu3oBaTh
XAMHYECKUE
AJIEMEHTHI B
COOTBETCTBHU C UX
MOJIO’)KECHUEM B
MEPUOIUYECKOU
CHCTEME XUMHUYECKUX
anemenToB J[. 1.
Menneneena

1. Tect «MeTtamnuueckue /
HEMETaJIJINYeCKHUE CBOMCTBA,
ANEKTPOOTPULIATENBHOCTD U
CPOJACTBO K DJIEKTPOHY
XMMHUUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJEKTPOHHBIM CTPOCHHUEM U
MTOJIOKEHHEM B
MEPUOIUYECKON CUCTEME
XAMHAYECKHUX 31emeHToB J[. 1.
MeHnneneeBa.

2. ITpakTueckue 3ajaHus Ha
YCTAHOBJIEHUE CBS3U MEXKITY
CTPOEHHUEM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB U
MEPUOIMYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHX
2JIEMEHTOB U UX COSTUHECHUU
B COOTBETCTBHUH C
MMOJI0KEHUEM
[Tepuoauueckou cucteMe.

3. IIpakTuko-
OPUEHTUPOBAHHbBIE
TEOPETUYECKUE 3aaHusl Ha
XapakTepu3aluo
XUMHUUYECKHUX DJIEMEHTOB:
«MeTtamumueckue /
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OK/
K

Mopyas/Pa3znen/
Tema

Pe3yabTaT 00y4eHus

THUNbI OLEHOYHBIX
MeponpusATHIA

HEMETaJIJINYeCKHUE CBOMCTBA,
ANEKTPOOTPULIATENBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XUMHUYECKHUX IJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOECHUEM U
MOJIOKEHHEM B
MEPUOIMYECKON CUCTEME
XAMUYECKHUX 3JIEMCHTOB
J.1. MeHnpaeneeBa»

Paznen 2.
XyuMH4YeCcKune
peakumnu

Xapakrepus3oBathb
THIIBI XUMHUYECKHX
peakuui

KonTpoabHas pabora
«CTpoeHne BenecTBa u
XUMHYECKHE PeaKIum»

2.1

OK 01
OK 04

Tunbl XUMHYECKUX
peaKunit

CocTaBnsaTe peakuuu
COCIIMHEHUS,
pas3noxkeHus, 0OMeHa,
3aMelIeHus,
OKHCITUTEIHHO-
BOCCTAHOBHTEIIbHBIC
peaxiuu

1. 3amauy Ha cocTaBJIEHHUE
YPaBHEHHUU PEAKLIAN:

— COCIMHEHUS, 3aMCIIICHHUS,
pa3nokeHus, 0OMeHa,;

— OKHCJIMTEIBHO-
BOCCTAaHOBHUTEIIHLHBIX
peaKIuii ¢ UCIOIb30BaHUEM
METO/Ia JIEKTPOHHOTO
OajaHca.

2. 3a1a4m HaA pacyeT MaccChl
BeEIlleCTBa WM 00bEMaA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJHOTO U3
YYacTBYIOIIIMX B pEaKIUU
BEILIECTB; PACYCThI

Macchl (00bEéMa, KOJIMUeCTBa
BEILIECTBA) IPOIYKTOB
peaKkIuu, eciau OJHO U3
BEIIIECTB UMEET MPUMECH

2.2

DnekTponuTHIecKas
JIACCOIHAINS U
VOHHBINM 0OMEH

CocTaBiATh
ypaBHEHUS
XUMHUYECKUX PEaKIuu

1. 3aganus Ha cOCTaBIEHUE
MOJICKYJIIPHBIX U HOHHBIX
peaKIuii ¢ y9acTHEM KHUCJIOT,
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OK/ Monayas/Pa3znen/ Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .

IIK Tema MepOoNpUATHH
MOHHOr0 0OMEHa ¢ OCHOBAHUM H COJIEH,
y4acTUEM YCTAHOBJICHUE U3MEHECHUS
HEOPTaHUYECKUX KHCIIOTHOCTU CPEbI
BEILIECTB 2. JJabopatopHas pabota

"TUnbpl XMUMHUYECKHUX
peaxkuuit"
3 Paznen 3. Ctpoenne [UcciienoBarn KonTposbnasi pabdora
U CBONCTBA CTpoeHue U cBolicTBa |[«CBoOlicTBa
HEOPTaHMYEeCKUX |HEOPraHMYeCKUX HEOPraHN4YeCKUX BelecTB»
BelleCTB BelleCTB
3.1 |OK 01 |Knaccuduxanmus, Knaccupunuposares  |1. Tect «Homenknarypa u
[K.. HOMEHKJIaTypa U HEOPTraHUYECKUE Ha3BaHUE HEOPTraHUYECKUX
CTpOEHHUE BEIECTBA B BEILECTB UCXO/IS U3 UX
HEOPraHUYEeCKUX COOTBETCTBUM C UX XUMHUYECKON (HOPMYJIbI WU
BEIIIECTB CTpOECHUEM COCTaBJICHHE XUMUYECKON

(bopMyIIbI HCXOIS U3
Ha3BaHUS BEIIECTBA T10
MEXKTYHAPOIHON WU
TPUBHAIBHOU
HOMEHKJIATYpe».

2. 3a1aum Ha pacyer
MacCOBOM /10711 (MaccChl)
XUMHUYECKOT0 3JIEMEHTa
(coenuHeHus) B MOJIEKYJIe
(cmecn).

3. IIpakTryeckue 3aianus 1o
KJ1accuuKaImm,
HOMEHKJIAType 1
XUMUYECKUM (hopmyiaM
HEOPTaHUYECKUX BEIIECTB
Pa3TUYHBIX KIJIACCOB.

4. TlpakTHueckue 3aaHus Ha
onpeereHue XUMHUECKOU
aAKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUA
XUMHUYECKOU CBSI3H U TUIIA
KPUCTANINYECKON PEIIeTKU
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OK/
K

Mopyas/Pa3znen/
Tema

Pe3yabTaT 00y4eHus

THUNbI OLEHOYHBIX
MeponpusATHIA

3.2

OK 01
OK 02
IIK...

DU3NKO-XUMHUECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIICCTB

YcranaBauBaTh
3aBHCUMOCTH (PU3UKO-
XMUMHUYECKHUX CBOWCTB
HEOPraHUYECKUX
BELIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, a
TaK)Ke THUIA
KPUCTAJUITMUECKOMN
peleTKH

1. Tect «OcobenHocTn
XHMHUYECKHX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUM, aM(pOTEPHBIX
TUAPOKCHUIOB U COJIEN.

2. 3amaHus Ha COCTaBJIEHUE
YPaBHEHUM XMMHUUYECKUX
pEAKLHi C y4acTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJUIOB U aM()OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHHHU U
aM(OTEepHBIX TUIPOKCHJIOB,
HEOPraHUYECKUX COJIEH,
XapaKkTEPU3YIOUIUX UX
CBOICTBA M CIIOCOOBI
MOJTYy4YECHUS.

3. IIpakTuko-
OpPUEHTUPOBAHHBIE
TEOPETUYECKHE 3a]JaHUsI Ha
CBONCTBA U NOJIyYEHHUE
HEOPraHUYECKUX BEIIECTB
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OK 01
OK 02
OK 04

Nnentuduxarus
HEOPTaHWYECKHUX
BEILIECTB

HccaenoBaTth
KaueCTBECHHBIE
peakiuu
HEOPTaHUYECKUX
BEIIECTB

1. IIpakTuko-
OPHUEHTUPOBAHHBIE 3a/IAHUS
110 COCTaBJICHUIO
XUMHUYECKUX PEAKLIUU C
y4aCTHEM HEOPraHUYECKHUX
BEIIECTB, UCIOJIb3YEeMbIX JJIs
UX UJICHTU(DUKALIUY.
2.JIabopaTopHas pabora:
“Unentudukarus
HEOPraHUYE€CKUX BELIECTB”

Paznen 4. Ctpoenne
M CBOMCTBa
OpPraHuYecKnx

HccaenoBarthb
CTPOEeHUE U CBOMCTBA
OPraHM4YecKHuX

KonTpoabnasi pabora
«CTtpoeHue U CBOMCTBA
OpPraHuYecKuX BellecTB)
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OK/ Monayas/Pa3znen/ Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
IIK Tema MepOoNpUATHH
BeLleCTB BeLeCTB
4.1 | OK 01 |Knaccudukanus, Knaccudpumnmposates  |1. 3amanust Ha cocTaBiIeHUE
[IK... |cTpoeHue u OpPraHUYeCKue Ha3BAHUW OPraHUYECKHUX
HOMEHKJIaTypa BELIECTBA B COEJIMHEHU MO TPUBUAIIBHOMN
OpraHUYeCKUX COOTBETCTBHHM C UX WIM MEXTyHapOIHOMN
BELIECTB CTpPOEHUEM CUCTEMATUYECKON
HOMEHKJIaType.
2. 3amaHus Ha COCTABJIEHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyTT
OpraHUYEeCKUX BEIIECTB
OTJIEJIbHBIX KJIACCOB.
3. 3ajauun Ha onpeaeeHue
npocTeiimen GopMyIIbl
OPraHNYECKON MOJIEKYJIbI,
UCXOJIS U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 | OK 01 |CgoiicTBa YcranaBnuBarh 1. 3agaHus Ha cocTaBIEHUE
OK 02 |opraHnyeckux 3aBHCUMOCTH (PU3UKO- |ypaBHEHUI XUMUYECKUX
OK 04 |coenunenuii XUMHYECKUX CBOMCTB |pEaKIUi C yYaCTHEM
[K... OpraHUYEeCKUX OpraHUYeCKUX BEIIECTB Ha

BEIIECTB OT CTPOCHUS
MOJIEKY I

OCHOBaHHMH MX COCTaBa 1
CTPOCHMUS.

2. 3agaHus Ha COCTABJIEHUE
YPaBHEHHI XUMUYECKHUX
peaKkui, WUTFOCTPUPYIOLIUX
XAMHUYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUSI TaHHBIX
pPEaKUH U TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.

3. PacueTHble 3a7a4u 1O
YPaBHEHHSM PEAKIUH C
y4aCTUEM OPTaHUYECKHUX
BEILIECTB.

4. JJabopaTtopHas paboTa
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OK/ Monayas/Pa3znen/ Tunbl OLEHOYHBIX
Ne Pe3yabTaT 00y4eHus .
IIK Tema MepOoNpUATHH
“IIpeBpaienns
OpraHUYeCKUX BELIECTB MPH
HarpeBaHuM"
4.3 |OK 01 |Unentuduxamus Hccnenosarts 1.IlpakTuko-
OK 02 |opraHuyeckux Ka4E€CTBECHHBIC OPUEHTUPOBAHHBIE 3a1AHUS
OK 04 |BemiecTB, NX peaKuuu 10 COCTaBJIEHUIO
[IK...  |3HauyeHue u OpraHUYeCKUX XUMHUYECKUX PEaAKIUil C
pUMEHEHUE B COEIMHEHU y4aCTHUEM OPTaHUYECKHUX
OBITOBOM U OTJIETIbHBIX KJIACCOB  |BEIIECTB, B T.4.
IPOU3BOICTBEHHOU UCIIOJIb3YyEeMBIX JJI UX
NS TENbHOCTU uaeHTU(UKAIMY B OBITY U
YyenoBeKa MPOMBIIILIEHHOCTH.
2.JlaboparopHnas pabora:
“Unentuduxarus
OPraHUYECKUX COCTMHEHUN
OTAEJIBHBIX KJIacCOB”’
5 Paszgea S. Xapaxkrepu3oBaThb
Kunernueckue u  |BJMSIHHE Pa3JIMYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH |paBHOBecHe 1
NPOTEeKAHUS CKOPOCTh
XUMHUYECKHX XUMHUYEeCKHUX
peakuuii peaxkuuii
5 |OKO01 |CkopocTb XapakTepu3oBaTh [IpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |xuMuueckux BIIMSTHUE TEOPETUYECKHE 3aJaHUSI Ha
[IK... |peakuuii. KOHLIEHTpaIuu aHanu3 (akTopos,
XUMHUYECKOE pearupyromumx BIIUSIIOIIMX HA U3MEHEHUE
paBHOBecHE BELIECTB U CKOPOCTU XUMHUYECKON

TEeMIEpPaTyphl Ha
CKOPOCTb XUMUUYECKUX
peaKuuit
XapakTepu3oBaTh
BIIMSIHUE U3MEHEHUS
KOHIIEHTpaIuu
BEILIECTB, PEAKLINU
Cpeabl U TEMIEPATYPbI

peakuuu. [Ipaktrxo-
OPUEHTUPOBAHHBIE 3a1aAHUS
Ha [IPUMEHEHUE ITPUHLINAIIA
Jle-lllaTenbe nis
HAaxO0KJICHUS HAIIPABJICHUS
CMEILIEHNS PABHOBECHS
XUMHUYECKOU PEAKIIUU U
aHanu3 (pakTopos,
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OK/ Monayas/Pa3znen/ Tunbl OLEHOYHBIX

Ne Pe3yabTaT 00y4eHus .

IIK Tema MepOoNpUATHH
Ha CMEILICHHE BIIUAIONIUX HA CMELIEHUE
XUMHUYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHS

6 HUccaenoBartp
Paspean 6. HCTUHHBIE PACTBOPHI
PactBOpBI ¢ 3aJaHHBIMHU

XapaKTepUCTHKAMM
6.1 | OK 01 |IlousTtue o Paznuuath uctuHHele |l. 3agaym Ha MPUTOTOBJICHUE

OK 02 |pacTBOpax pacTBOPHI pacTBOPOB.

IIK ... 2. ITpakTuko-
OPUEHTUPOBAHHBIE
pacyeTHbIE 3a1aHUs Ha
JVCTIEPCHBIE CUCTEMBI,
UCIIOJIb3YEMbIE€ B OBITOBOM U
MPOU3BOJACTBEHHOU
NEATEeIbHOCTH YelI0OBEKa

6.2 | OK 01 |HccnenoBanue UccnenoBars pusuko- |Jlaboparopras padota

OK 04 |cBOWCTB pacTBOPOB |XMMHUYECKHE CBOWCTBA |“[IpuroroBneHue pacTtBOpoB”

IIK ... VCTUHHBIX PaCTBOPOB

II | [IpodeccnoHAIBLHO-OPUEHTHPOBAHHOE COAEPKaHMe (CoAepKaHNe NPUKJIATHOTO

MO/YJIAA)

7 Pazaea 7. OuenuBarb 3amura Keiica (¢ yueToM
Xumus B ObITY 1 |TIOCJIEICTBHS Oynyuei
NPOM3BOJACTBEHHOH |OBITOBOM M npo¢eccuoHATLHOI
AeATEJIbHOCTH NMPOU3BOJICTBEHHON |AesATeJILHOCTH)

YyeJioBeKa AeSITeJIbHOCTHU
YeJI0BeKa ¢ NO3uIui
IKOJIOrMYeCKOoM
0e30macHOCTH

OK 01 |Xumus B ObITY U OrneHuBaTh Keiic (c yuerom Oymyiei

OK 02 |mpou3BOACTBEHHON |MOCIEACTBUS OBITOBOMH |TPOheCCHOHAIBHOM

OK 04 |nmeareabHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIILHOCTH )

OK 07 |4uenoBeka NEATEIIbHOCTH Bo03M0OXHBIE TEMBI KEHCOB:

IIK ... yenoBeka ¢ no3uuui | 1. Ilotennenue kinmara u

DKOJIOTHYECKON BBICBOOOKIEHUE Ta30BBIX
0e30macHOCTH
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OK/
K

Mopyas/Pa3znen/
Tema

Pe3yabTaT 00y4eHus

THUNbI OLEHOYHBIX
MeponpusATHIA

TUAPATOB CO JIHA OKEaHa.

2. Byayiue matepuainsl Jist
aBua-, MalllMHO- U
npruOOPOCTPOCHMUS.

3. HoBble maTepuansl 11
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPENapaToB
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