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1. OBIIAS XAPAKTEPUCTHUKA PABOYEMN IMPOI'PAMMBI
OBIIIEOBPA3OBATEJIBHOM

1.1. MecTo AUCHMIUVIMHBI B  CTPYKTYype OCHOBHOW  mnpodeccHoHaJbHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI

Oo6meobpazoBarensHas quciuiuimaa COO.01.06 «Xumusy» SBASETCS 0053aTENFHON YaCThIO
00111e00pa3oBaTeIbHOTO MHMKJIAa 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO.

1.2. Hean u miiaHupyembie pe3yabTaThl 0CBOEHUS TUCIHHMILIUHBI:
1.2.1. Heap u 330291 JUCHHUILINHDBI

lenp — GopmMupoBaHuEe y CTYICHTOB XHUMHYECKON COCTAaBIISIFONICH €CTECTBEHHOHAYYHOM
KApTUHBI MHUpa KaK OCHOBBI IMPHUHATHUSL PEUICHUIN B JKU3HEHHBIX M MPOU3BOJCTBEHHBIX CUTYaIUsX,
OTBETCTBEHHOI'O MTOBEJICHUS B IPUPOJIHOM CpeJie.

3anauu JUCHUIUIMHBL

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHUYECKHX MPOIECCOB U
SBJICHUN B OKPYXKAIOIIEW Cpelne, LEJIOCTHOM HAaydYHOM KapTHHBlI MHUpPA, B3aUMOCBS3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHsS NPOBOJUTH pAcCUeThl MO XHWMHYECKUM (opMyaamM U ypaBHEHHUSIM
XUMUYECKUX  pEeakUWid, IUIaHUPOBAaTh M HHTEPIPETHUPOBATH  PE3YyNbTaThl  XUMHUYECKHUX
DKCIIEPUMEHTOB,

3) copmMupoBaTh HaBBIKH MPOBEIECHUS XUMUYECKUX HKCIEPUMEHTAIbHBIX UCCIIEI0OBaHUI C
coOmoeHreM mpaBuwil  Oe3omacHoro oOpameHus ¢ BemectBamu U JHoabGopaTtopHbIM
00opyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLEHUBATH, IPOBEPATH HAa JOCTOBEPHOCTH M 0000IIATh
MH(pOPMaLIHI0 XUMHUYECKOT0 XapakTepa U3 pa3IuYHbIX HCTOUHUKOB;

5) cdopmupoBaTh YMEHHs NPOTHO3HPOBATH IIOCIEACTBUS CBOCH JEATENBHOCTH U
XUMHUYECKHX PUPOJIHBIX, OBITOBBIX U IPOU3BOCTBEHHBIX MTPOLIECCOB;

6) copMupoBaTH MOHUMAHKE 3HAYUMOCTH JTOCTHXKEHUH XUMUYECKONW HAYKH M TEXHOJIOTHIA
JUTSL pa3BUTHS COLMATILHOM M MPOU3BOICTBEHHOU cep.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHsSI 0011e00pa30BaTebHON JIUCHUILIMHBI B
coorBercTBuu ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

Ocoboe 3HaueHne TucuILInHA uMeeT Tipu hopmupoBanun u pazsutuu OK.01, 02, 04, 07 u
JP2,3,4,6,7,8,9,10, 13, JIP-KK 1, JIP-COII-1-3

JIN4YHOCTHBIE Pe3yJIbTATHI:

JIP.2 TIposiBASIIOIIMN aKTUBHYIO TPaXJAHCKYHO MO3UIIMI0 HA OCHOBE YBAXKEHUsI 3aKOHA W
IPaBOMOPSJIKA, TIPAaB U CBOOO COTPaXKAaH, YBaAKEHHUS K HCTOPUUECKOMY M KYJIbTYPHOMY HACJEIUIO
Poccun. Oco3HaHHO U JEATENBHO BBIPAXKAIOIIMN HEMpPUATHE JUCKPUMHUHALMK B OOLIECTBE IO
COLIMAJIbHBIM, HallUOHAJIbHBIM, PEJIUTHO3HBIM IIPU3HAKAM; JKCTPEMU3MA, TEPPOPU3MA, KOPPYIILIUH,
AHTUTOCYAAPCTBEHHOU AesaTenbHOCTH. O0Ialatomuii ONBITOM TPakKIaHCKOW COIMAIbHO 3HAYUMOM
NeSTeIbHOCTH (B CTYIEHYECKOM  CaMOYIpAaBJICHUH, JOOpPOBOJIBYECTBE, HKOJIOTHYECKHUX,
IPUPOJOOXPAHHBIX, BOEHHO-NATPUOTHUYECKUX M JIp. OOBEAMHEHUSX, AaKUUAX, Iporpammax).
[Mpunumarommii ponb u30uparens M yYacTHMKA OOIIECTBEHHBIX OTHOILICHWH, CBA3aHHBIX C
B3aMMOJICHICTBUEM C HAPOAHBIMH N30paHHUKAMH.

JIP.3  JIeMOHCTpUpYIOIIMHA TNPUBEPKEHHOCTh TPAJAULHUOHHBIM JIYXOBHO-HPAaBCTBEHHBIM
LIEHHOCTAM, KyJIbType HapomoB Poccuum, NpuHIUIAM YECTHOCTH, MOPSJOYHOCTH, OTKPBITOCTH.
JlefcTByIOIUI ¥ OLICHUBAIOLIUN CBOE IOBEACHUE U IOCTYIIKH, MOBEIEHUE U IOCTYIKH APYTHX
JTIOACH ¢ TMO3MLIMK TPaAWLIMOHHBIX POCCHHCKHX JTyXOBHO-HPaBCTBEHHBIX, COLMOKYJIBTYPHBIX
LIEHHOCTE U HOPM C YYE€TOM OCO3HAaHHs IOCIEACTBUU IOCTYNKOB. ['OTOBBIM K JE€I0BOMY
B3aUMOJICHCTBUIO M He(OpMalibHOMY OOIIEHHIO C MPEACTaBUTEISIMM pa3HbIX HapOJOB,
HalMOHAIbHOCTEM, BEPOUCIIOBEIAHNN, OTIIMYAIOIINM UX OT Y4ACTHUKOB IPYIII C AECTPYKTUBHBIM U



JIEBUAHTHBIM TOBEJICHUEM. JIEMOHCTPUPYIONIMN HENPUSATHE COIMAIBHO ONACHOTO MOBEACHUS
OKpYXalolMX W NOpeaynpexnaronmi ero. [lposBiasiomuii yBaXXeHHE K JIIOJASM CTapUIero
MOKOJIEHUS], TOTOBHOCTb K Y4aCTHIO B COLMAIBHOMN MOJAEPKKE HYKAAIOIUXCS B HEM.

JIP.4 TlposBisitOIIMiA U JEMOHCTPUPYIOIINA YBAXKEHUE K TPYAY YEJIOBEKa, OCO3HAIOIIMI
IIEHHOCTh COOCTBEHHOrO TpyAa M Tpylda JApPYrux Jojaeil. OKOHOMUYECKM AaKTUBHBIH,
OPUEHTHPOBAHHBIH HAa OCO3HAHHBIN BBHIOOpP chepbl MpodecCHOHATBEHON NEATeTLHOCTH C y4EeTOM
JMYHBIX )KU3HEHHBIX TUIAHOB, MOTPEOHOCTEN CBOEH CEMbH, POCCHIICKOTO 00lIecTBa. Bhipakaromuii
OCO3HAHHYI0 TOTOBHOCTh K IMOJIYYEHHIO NPOQPECcCCHOHANIBHOrO 00pa3oBaHUs, K HEMpPEpPHIBHOMY
00pa30BaHUIO B T€UCHHE XKHU3HHU J[eMOHCTPUPYIOUIHMI MO3UTHBHOE OTHOLIECHHE K PETYIHMPOBAHUIO
TPYIOBbIX oOTHomeHWH. OpHUEHTHPOBAHHBI Ha camooOpa3oBaHHEe U MPOdHEeCCHOHATHLHYIO
MEPENOrOTOBKY B YCJIOBHUSIX CMEHBI TEXHOJOTHYECKOIO YKJIaJa U COMYTCTBYIOIIMUX COIMAIbHBIX
nepemed. Crpemsmuiics K GOPMHUPOBAHUIO B CETEBOM Cpelie TUIYHOCTHO U MPOdeCcCHOHATBHOTO
KOHCTPYKTHUBHOTO «IIU(POBOTO CIIECIa»

JIP.6 OpueHTHpOBaHHBIM Ha MPOQPECCUOHAIBHBIC TOCTHKEHUS, NEATEIHHO BBIPAKAIOIIHMA
[IO3HABATENbHBIE  HMHTEPECHI C  YY4eTOM CBOMX  CIIOCOOHOCTEH, 00pa3oBaTelbHOrO U
poeCCHOHAIBHOTO MapIIPyTa, BEIOpaHHOW KBaTH(UKAIIII

JIP.7 Oco3Harouii M JAEATEIbHO BBIPAXKAIOUIUN TNPUOPUTETHYIO LEHHOCTb KaXKIOW
YeJI0BEYECKON KHU3HU, YBAXKAIOMIMKA JOCTOMHCTBO JIMYHOCTH Ka)JIOTO 4YejoBeKa, COOCTBEHHYIO U
Yy)KYI0 YHUKJIBHOCTb, CBOOOy MHPOBO33PEHUYECKOT0 BbIOOpa, camoornpeaesneHus. [Ipospistonuii
OepexJIMBOE M UYTKOE OTHOIIEHHWE K PEIMIHO3HOM MPUHAJIKHOCTH KaXKJIOro YeloBeKa,
NpeAyNpEeAUTENbHBIA B OTHOIIEHUH BBIPAXKEHUS MTPaB M 3aKOHHBIX HHTEPECOB IPYTUX JIIOAEH

JIP.8 TlposiBnsgronuii M JEMOHCTPUPYIOIIMN YBa)KEHHWE 3aKOHHBIX HHTEPECOB M IpaB
MPEICTAaBUTENICH PA3IMYHBIX ATHOKYIBTYPHBIX, COIMAIBHBIX, KOH(ECCHOHAIBHBIX TPYII B
POCCUHCKOM OOIIECTBE; HALMOHAJIBHOTO JOCTOMHCTBA, PEIUTHO3HBIX YOEXKIACHHH C y4€ToM
cOONMO/IEHUsI HEOOXOAMMOCTH O0€CleYeHUs] KOHCTHUTYIIMOHHBIX TIpaB M CBOOOJA TpakIaH.
[ToHuMaromuii U AESITENbHO BBIPAKAIOIMNWN LHEHHOCTh MEXPEIUTHO3HOTO U MEXHAIMOHAIBHOTO
corjmacusi JIIOACH, TIpaxiaH, HaponoB B Poccum. BeIpaxaromuii  CONpUYaCTHOCTb K
NPEYMHOXXEHUIO U TPaHCISIIUU KYJIbTYPHBIX TPaJWLUUA M II€EHHOCTEM MHOTOHALMOHAIBHOIO
POCCHIICKOTO TOCYIapCTBa, BKJIIOYCHHBIH B OOIIECTBEHHBIC WHUIIMATHBBI, HAMPABICHHBIE HA WX
COXpaHEHHE

JIP.9 Cosnaroumii 1EHHOCTh JKWU3HH, 3H0pOBbs W Oe3omacHocTH. CoOmomaronmii u
MpOIaraHIuPYOIIHA 3I0pPOBBIN 00pa3 KU3HU (3I0POBOE MHUTAHKE, COOMIOCHUE TUTHEHBI, PEXXUM
3aHIATHIA U OT/AbIXa, (pU3MUecKass aKTHBHOCTB), AEMOHCTPUPYIOMIUN CTpeMIIeHHE K (DU3HUUEeCKOMY
COBEpUICHCTBOBAaHUIO. [IposiBisitommii co3HaTenbHOe W OOOCHOBAHHOE HEMPUATHE BPEAHBIX
NPUBBIYEK U OIMACHBIX HAKJIOHHOCTEH (KypeHHe, yIOTpeOJIeHHe ajKOroJisi, HapKOTHKOB,
NICUXOAKTUBHBIX BEIIECTB, a3apTHBIX WIrp, JOObIX (OpM 3aBUCUMOCTEH), NEeCTPYKTHBHOIO
NOBEJICHUS B OOIIECTBE, B TOM YHCIIe B U(DPOBOIA cpere

JIP.10 BepexnuBo OTHOCSIIMICA K TPUPOJIHOMY HACIEAUIO CTPAHbl U MUPA, MPOSBIISIOMINIA
c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYyJIbTYphl HAa OCHOBE MOHHMAHUS BIUSHUS COIHATHHBIX,
SKOHOMHMYECKUX U Mpo(eccrOHabHO-TPOU3BOICTBEHHBIX IMPOIIECCOB Ha OKPYKAIOLIYIO Cpely.
Bripaxaromuii 1edaTenbHOE HENPUATHE IECUCTBUN, MPUHOCAIIMX BpPEI NPUPOJE, PACIIO3HAOIIMI
OMACHOCTH CpeIbl OOMTAHMS, MPEAyNpPeKTAIOUINN PHC-KOBAHHOE MOBEIECHUE IPYIHX TpakIaH,
MOMYJISIPU3HPYIOIIUNA CTIOCOOBI COXpaHEHUS MAMATHUKOB MIPUPOJIBI CTPAHBI, PETHOHA, TEPPUTOPHH,
MOCEJICHU S, BKJIIOYEHHBIN B 00II€CTBEHHbIE HHULIMATUBBI, HAIIPaBJIEHHbIE HA 3200TY O HUX

JIP.13 JleMOHCTpUPYIOUIUI TOTOBHOCTh U CIIOCOOHOCTh BECTH JUAJIOT C JAPYTUMU JIFOJIbMU,
JOCTUTAaTh B HEM B3aMMOIMOHMMAHHUS, HAXOAUTh OOILKE LIeH U COTPYAHUYATh JJISl UX JOCTUKEHHS
B IIPO(heCCHOHANILHOM IeSATEIbHOCTH

JIP-KK-1 Tlpu3Harommuii IIeHHOCTh HEMPEPHIBHOIO OOpa30BaHMs, OPUEHTUPYIOIIHMICS B
U3MEHSIOMIEMCSl pBIHKE TpyaAa, wus0eramommii  06e3paboTHIBI;  YIPaBIAIOMUN  COOCTBEHHBIM
npoecCHOHANBHBIM Pa3BUTHEM; PE(PIEKCUBHO OIICHUBAIOIIMM COOCTBEHHBINH >KU3HEHHBIH OIBIT,
KPUTEPUU JIMYHOHN YCIICIIHOCTH.

JIP-COII-1 CrnocoOHBII peannu30BbIBaTh YCJIOBHUS W TMPHHIUIIBI JTYXOBHO-HPABCTBEHHOTO
BOCIIUTAHHUSI HA OCHOBE OAa30BBIX HAIMOHAIBHBIX M PETHOHAIBHBIX IICHHOCTEH, MPUOPUTETOB



AHIIOO «Kyb6aHCckuii MHCTUTYT MPOo(heCcCHOHATLHOTO 00pa30BaAHMS

JIP-COII-2 Jlemonctpupytoumii  npuBepkeHHOCTh AHIIOO «KyOaHCKUH HMHCTHTYT
npo(hecCHOHATEHOTO 00pa30BaHUS

JIP-COII-3 AnexkBaTHO OLIEHHUBAIOIIUI CBOM CIOCOOHOCTH M BO3MOKHOCTH, OTBETCTBEHHO
OTHOCSIIIMICS K Mpolieccy 00y4eHHs U ero pe3yibTaTaM



Tabmuua 1 — [Tnanupyemble pe3yabTaThl OCBOSHHS 0011e00pa30BaTeIbHON IUCIUILTUHBI

podeCCUOHATBHON JCATENHHOCTH,

OBiazeHue YHHMBEPCAIbHBIMH YYeOHBIMHU
NMO3HABATEJIbLHBIMH IEHCTBUSIMU:

a) 0a30BbIe JJOTHYECKHUE JeiicTBUS:

- CaMOCTOSITEITLHO (hopmynmpoBath u
aKTyaJM3upoBaTh MPOoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABIWBATh CYIIECTBCHHBIH MpPU3HAK WM
OCHOBaHHS JJIsl CpaBHEHUS, KiacCU(UKAIMU U
0000IIIeHHS;

- ONpenensATh IeNu JeATeTLHOCTH, 3a]1aBaTh
rapamMeTphl U KpUTEPUH UX JOCTHKCHUS,

- BBISBJISITh 3aKOHOMEPHOCTH M TIPOTUBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSAX;

- BHOCHTh KOPPEKTHBBI B JESATEIHHOCTb,
OIICHWBAaTh COOTBETCTBHE PE3YJIbTATOB IICIISM,
OIICHWBATh PUCKH ITOCIICICTBUH e TEIBHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIUICHUE TMIPU
pENICHNH KU3HEHHBIX TPOOIEM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBHSI:

- BJIAJIETH HaBBIKAMH yaeOHO-

Kon u Ilnanupyemble pe3y/bTaThl 0CBOCHHS THCIUIIHHBI

HAUMeHOBaHUe

(¢opmupyembix Oo01mme JucuMnyimHapHbIe

KOMIIeTEeHIM

OK 01. B yacTu TpyA0BOr0 BOCIIMTAHUA: - BJIAQAETh CUCTEMOW XUMHUYECKHMX 3HAHUH, KOTOpas  BKIIOYAET:
Bri6upats - TOTOBHOCTb K TPyAy, OCO3HaHHE IEHHOCTH | OCHOBOIMOJATAIONIUE TOHATUSA (XMMHUYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAS
CII0COOBI MacTepCTBa, TPyAOII00HE; 00os0uka aToma, s-, p-, d-2JIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJICKYJIa,
pelieHus 3ana4 - TOTOBHOCTh K aKTHBHOH JEATEIBHOCTH | BaJIEeHTHOCTD, JJIEKTPOOTPHIATENBHOCTD, CTENEHL OKUCIEHHS, XUMHUYECKas
npodeccuonansH | TEXHOIOTHIECKOU H COLMANBHOM | cBg3p, MO, MOJNAPHAS Macca, MONSPHBI 0OBEM, YITIEPOIHBIA CKeJIeT,
oif JesiTenbHOCTH | HANPABICHHOCTH, CTIOCOOHOCTh MHUIMUPOBAT, | (hyHKIHOHATIBHAS TPYIIA, PAIUKAI, H30MEPHS, H30MEPbl, TOMONOrHYECKHI
NpUMeHuTeNpHo | [WTAHUPOBATE W CAMOCTOATEILHO - BBIMOJHATE | gy 1oMOIIOTH, YIJIEBOIOPOIBI, KHCIOPOI- U a30TCOAEPIKAIINE COEAUHEHNS,
K Pa3IM4HBIM TaKYIo ACATCIBPHOCTD, OMOJIOTMYECKH aKTUBHBIE BEIIECTBA (YIJIEBOMIbI, XKUPBI, OEIKH), MOHOMED,
KOHTEKCTaM - MHTEpEC K PasMMMHBIM - CQEPAM | ponynvien  CTpYKTYpHOE  3BEHO,  BBICOKOMOJEKYISPHBIE — COETHHEHHS,

KpUCTAJUTMYECKasl PEeLIeTKA, TUIbl XUMUYECKUX pEeaKIUil (OKUCIUTEIbHO-
BOCCTaHOBUTEJNBHBIE, 3K30- U SHJO0TEPMHUUECKHE, PEaKI[MU HOHHOTO 0OMEHa),
pacTBOp, IEKTPOJIUTHI, HEANEKTPOIUTHI, IEKTPOIUTHUYECKAs AUCCOLMAIIHS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKIUU, XUMUYECKOE
paBHOBecHE), TEOpPUHU U 3aKOHBI (TEOPUS XHMMHUYECKOrO CTPOCHHS
oprannveckux BemecTB A.M. bytiepoBa, Teopus 3IEKTPOJIUTHYECKON
auccounanuu, nepuoandeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK XUMHH, (PaKTOIOTHYECKHE
CBEJICHHSI O CBOMCTBAX, COCTaBE, MOTYYCHHH U OE30MaCHOM HCIOIb30BAHUU
BAOXHEHMIINX HEOPraHWYECKUX M OpPraHMYECKUX BEHIECTB B OBITY U
MPaKTUYECKOU JIEATETbHOCTH YEJIOBEKA;

- YMETh BBISBIATH XAPAKTEPHbIE IPU3HAKA M B3aWMOCBS3b H3YYEHHBIX
MOHSITUHM, IPUMEHATh COOTBETCTBYIOIINE MOHSITHUS MPU OMUCAHUU CTPOEHUS
Y CBOMCTB HEOPraHWYECKHX M OPraHWYECKHX BEIIECTB M HUX NPEBpALICHUN;

BBIABIIATH B3aNMOCBA3b XUMHWYCCKHUX 3HAaHUU C IIOHATUAMHA u
MPEJICTAaBICHUSIMHA IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HUCIIOJIB30BAaTh HAauMMCHOBAaHUA XUMHNYCCKUX COG,Z[I/IHGHI/Iﬁ
MEXJYHApOAHOTO COK03a TEOPETHYECKOW M MPHUKIATHOM XHUMHM U

TPUBUAJIbHBIC HA3BAHUS BXKHEUIITNX BEIIECTB (3TUJICH, alleTUJICH, TIUIEPHH,
denon, dopmanpaerun, yKCycHas KHCJIOTa, TJIUIMH, YrapHblil ras,




HUCCIIEI0BATENbCKON u MPOEKTHOM
ACATCIIbHOCTH, HaBbIKAMHA pa3pemeHI/I;1
npo0em;

- BBISIBIISITH MPUYUHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UPOBAThH 3aaqy, BBIJIBUTaTh
TUIOTE3Y €€ PEIICHUs, HAXOJUTh apryMEHTBI
JUIS  JTOKA3aTeIbCTBA CBOMX YTBEPIKIACHHIM,
3aJlaBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS,

- aHAM3WPOBATh IOJYYCHHBIE B  XOJE
pelIeHus 3aJa4d  Pe3yNbTaThl, KPUTHUYECKH
OIIEHUBATh 1704 JIOCTOBEPHOCTb,
MPOTHO3MPOBATh  W3MEHEHHE B  HOBBIX
YCIIOBUSAX;

- YMETh MIEPEHOCUTH 3HAHUA B
MO3HABATEIBHYI0 M IPAKTUYCCKYIO 001acTh
KU3HEAEATEILHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS M3 Pa3HBIX
MPEeIMETHBIX 00IacTei;

- BBIABHUIaTb HOBBIC HWACH, IMpEajaratb
OPUTMHAJIBHBIC MMOAXOAbI U PCIHICHU A,
- CIIOCOOHOCTH ux HCITIOJIb30BaHHUA B

[IO3HABATEJILHON U COLMAIbHOM NPAKTUKE

YTJIEKUCIBIM T'a3, aMMMAK, TalleHass U3BECTh, HETAUICHAsl U3BECTh, ITUThEBAs
cola ¥ JPYrux), COCTaBIATH (POPMYIJIbI HEOPTaHHMUECKUX M OPTaHUYECKUX

BCIIIECTB, YpPaBHEHUS XUMHUYECKHX pEaKIHUid, OOBSICHATH WX CMBICT;
MOATBEPKIATH XapaKTepHbIE XUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH M 3aMKUCSIMU YPAaBHEHUN XUMHUYECKUX
peaKuuii;

- YMETh YyCTaHaBJIMBaTh MPUHAJIEKHOCTh M3YUYEHHBIX HEOPTraHUYECKHX U
OpPTaHMYECKUX BEIIECTB K ONMpeAeNIEHHBIM KJIAcCaM U TPYIIaM COCTUHEHUH,
XapaKTepu30BaTh WX COCTAaB M Ba)KHEWIINE CBOMCTBA; OMPEIENATH BHJbI
XUMHUYECKHUX CBsI3eH (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS),
TUIIBI KPUCTANIMYECKUX PEIIETOK BEUIECTB; KIACCU(PUIIMPOBATH XUMUUYECKUE
peaxiuu;

- copMupoBaTh MpPENCTaBICHHUSI: O MAaTepUAIBHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBIICHUH TPUPOJIBI; O MECTE U 3HAUCHUU
XUMHH B CHCTEME €CTECTBEHHBIX HAayK U €€ pOJu B obOecrneyeHUH
YCTOHYHMBOTO Pa3BUTHI YEIIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHIECKOH,
SHEPreTUYecKOoM M MUIIeBOW OE30MacHOCTH, B Pa3BUTHUM METUIMHBI,
CO3IaHUM HOBBIX MAaTEPHUAIOB, HOBBIX UCTOUYHUKOB DHEPTHH, B 00CCIICUCHUN
PalMOHATILHOTO MPUPOOIONIB30BaHUS, B (POPMUPOBAHUU MUPOBO33PEHUS U
o0miel KynbTyphl YeJIOBEKa, a TaKKe OJKOJIOTHMYECKH OOOCHOBAHHOTO
OTHONICHUS K CBOEMY 3/I0POBbIO U MPUPOIHON Cpejie;

- BJIAQJETh CUCTEMOM XUMHYECKHMX 3HAHUHM, KOTOpas  BKIIIOYAET:
OCHOBOIOJIATalONIMe TOHATUS (JOMOJIHUTENBHO K CHCTEME TOHSATHI
0a30BOT0 YPOBHSI) - U30TOIBI, OCHOBHOE M BO30YKICHHOE COCTOSIHUE aToMa,
rUOpHUIM3AIUs aTOMHBIX opOuTanel, xumudeckas cBsi3b ('c" u "1, KpaTHbIC
CBSI3M), MOJSIpHAs KOHUEHTpalus, CTPYKTypHas Qopmyia, H30MepHs
(cTpykTypHas, reomeTpudeckas (IUC-TPAaHC-U30MEPHS), TUITBI XUMHYECKUX
peakmuii (roMo- U TeTeporeHHbIe, 0OpaTUMbIE W HEOOPATHMBbIE), PaCTBOPHI

(MCTUHHBIE,  UCIEPCHBIE  CHCTEMbI), KPUCTAIOTUAPATHI,  CTENEHBb
JTUCCOLMAIINKU, DJIEKTPOJIU3, KPEKUHT, PU(OPMHUHT);TEOPUH U 3aKOHBI,
3aKOHOMEPHOCTH, MHMPOBO33PEHUECKHE 3HAHMS, JIeKalMe B OCHOBE
NOHMMAHUA TPUYUHHOCTH M  CHCTEMHOCTH XMMHMUYECKHUX  SBIICHUH,

COBpPEMEHHBbIE TIPEACTABJICHUSI O CTPOCHHUM BEIIECTBA Ha AaTOMHOM,
MOJIEKYJISIDHOM M HAJMOJIEKYJIIPHOM  YPOBHSX; TNPEJCTABICHUS O




MeXaHM3MaX XUMHUYECKHX pPEaKIHid, TEPMOAMHAMUYECKUX M KUHETHUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUS, 0 XUMUYECKOM PaBHOBECHH, JUCIIEPCHBIX
cucTemax, (pakToJIOTHYEeCKHE CBEJIEHUSI O CBOMCTBAX, COCTAaBE, MOJYYCHUU U
0€30MMacHOM HCIIOIh30BAHUH BKHEHIIIMX HEOPTAHUYECKUX U OPTaHUUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOM AESTENbHOCTH YeIoBeKa; OOIMX HAyYHBIX
MPUHIIMIIAX XUMUYECKOTO TIPOU3BOCTBA (HA MPUMEPE MPOU3BOJICTBA CEPHOI
KHCJIOThI, aMMHAaKa, METaHOJIa, IepepadoTKu HePTH);

- YMETh TPOBOJUTH PACUETHI MO XUMHUYECKUM (GopMylaM U YpaBHEHHIM
XUMHYECKHX pEeakUud C HCIOJIb30BaHMEM (PU3NYECKUX BEIMYUH (Macchl,
o0beMa Tra3oB, KOJMYECTBA BEIIECTBA), XapaKTEPU3YIOUIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: pacueThl M0 HAXOXKICHUI0 XHMHUYECKOM
dbopMyIbl BEIMIECTBA; pacyeThl Macchl (00BEMa, KOIMYECTBA BEIIECTBA)
POAYKTa peaklyu, €CJIi OJHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJIE PACTBOPA
C ONpPEACIICHHOM MacCOBOW J0J€d PAaCTBOPEHHOrO BEILIECTBA WJIM JaHO B
M30BITKE (MMEET MPUMECH); PacueThl MacCOBOM MM 0OBEMHOM J0JU BBIX0O/1a
NPOAYKTa PEaKIMU; pacdyeThl TeIIoBOro 3¢dekra peakmuii, 00BEMHBIX
OTHOIIIEHUH Ta30B;

- yYMEThb BBISIBISITH XapaKTEepHBbIE TMPU3HAKH U B3aMMOCBS3b HM3yYEHHBIX
MOHSTHUNA, TPUMEHITh COOTBETCTBYIOIINE MOHSATHUS MPHU OMHUCAHUU CTPOCHUS
U CBOMCTB HEOPTaHMYECKUX W OPTraHMYECKHUX BEIIECTB U WX MPEBPAIICHHIA,
BBISIBJISITH ~ B3aMMOCBSA3b ~ XMMHYECKMX  3HaHMM C  TMOHATHSIMH U
MPEJICTABICHUSIME JIPYTHX MPEAMETOB JJIsi 00Jiee 0OCO3HAHHOTO MIOHUMAHUS U
OOBSICHEHUS! CYIIHOCTH MaTepuaibHOrO0 €JAMHCTBA MHpA; HCIOIb30BATh
CUCTEMHBIE XHMHYECKHWE 3HaHUSA JUIsi OOBSICHEHUS W TPOTHO3HPOBAHUS
SBJICHUH, UIMEIOIIUX €CTEeCTBEHHOHAYUYHYIO TPUPOY;

- yMeTh WCHOJh30BAaTh HAUMEHOBAHHS  XHMHUYECKUX  COCIUHEHUN
MEXJYHApOAHOTO COK03a TEOPETHYECKOW M MPHUKIATHOM XHUMHM U
TPUBUAIBHBIE HAa3BaHUs BEIIECTB, OTHOCSIIUXCS K HM3YYCHHBIM KIlaccam
OpPraHMYECKUX U HEOPTraHMYECKUX COEAMHEHUMN; UCTIOIB30BaTh XUMUYECKYIO
CUMBOJIUKY JUIsl COCTaBleHUST (OpMYyJT HEOPraHMYECKUX  BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
dbopMyn OpraHMYECKHX BEIECTB; COCTABISATH YPAaBHEHHUS XUMHUYECKUX
peakuuii U pacKpbIBaTh UX CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaknuil MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCa ATHX pPEeaKInid;




peakuuii HOHHOTO OOMEHa MyTEeM COCTaBJIEHUS MX MOJHBIX M COKpAIllEHHBIX
VMOHHBIX YPAaBHEHUH; PEAKLUN TUAPOIN3A, PEAKLUN

KOMIUIEKCOOOpazoBaHusi (Ha TMpuMepe THAPOKCOKOMILIEKCOB IIMHKA U
AIIOMHUHMS); MOATBEPKIATh XapaKTEPHbIE XMMHUYECKHE CBOWMCTBA BEIIECTB
COOTBETCTBYIOIIIMMH 3KCIIEPUMEHTAMHU U 3alUCSIMHU YPAaBHEHUH XUMUYECKHUX
peaKuuii;

- yMeTh KJacCU(UIUPOBAaTh HEOPTAaHUYECKUE U OPTraHMYECKHE BEIIEeCTBA U
XUMHUYECKHE PEAKIUH, CAMOCTOSITEIBbHO BBIOMPATh OCHOBAHUS M KPUTEPHH
JUIsl Kiaccu(UKalMU U3y4aeMblX XUMUYECKUX OOBEKTOB; XapaKTepU30BaTh
COCTaB U BaYKHEHIINME CBOMCTBA BEIIECTB, IPUHAUIEKAIINX K OIPEIEICHHBIM
KJIaccaM U rpyImaM COeIUHEHHH (ITPOCThIe BELIECTBA, OKCHUIbI, THAPOKCHUIBI,
COJIM; YTJIEBOJOPOJBI, MPOCThie 3(QUPHI, CIOUPTHL, (HEHOJBI, AallbICTHBI,
KETOHBI, KApOOHOBBIE KUCIOTHI, CIIOKHBIE APUPDI, KHUPBI, YTIEBObl, AMUHBI,
AMHHOKHUCIIOTHI, O€JIKH); IPUMEHSATh 3HAaHHUS O COCTaBE U CBOMCTBAX BEIECTB
JUTSL 3KCHEPUMEHTAIIBHON MIPOBEPKHU TUIIOTE3 OTHOCHTEJILHO
3aKOHOMEPHOCTEN MPOTEKaHUs XUMUYECKUX PEAaKUMH M MPOrHO3MPOBAHUS
BO3MOKHOCTEHN X OCYILIECTBIICHHUS;

- YMETb NOJATBEP)KJIaTh Ha KOHKPETHBIX MPHMEpPAX XapaKTep 3aBHUCHUMOCTH
pPEaKIMOHHON CMOCOOHOCTH OpPraHMYECKUX COEAMHEHUH OT KPaTHOCTH U
TUNa KOBaJeHTHOH cBsi3M ("c" 1 "7m'"), B3aMMHOTO BIMSHHUS aTOMOB U TPYIII
aTOMOB B MOJIEKYJax; a TaKKe OT OCOOCHHOCTEW peaau3alliy pa3iIMyHbIX
MEXaHU3MOB MPOTEKAHMS PEAKIUH;

- YMETh XapaKTepU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB (B OCHOBHOM H
BO30Y)KICHHOM COCTOSIHUM) U HOHOB XHUMHYECKHX OJJeMeHToB 1 - 4
nepuonoB Ilepuoguueckoit cucremsl .M. MenneneeBa U UX BaJEHTHBIE
BO3MOJKHOCTH, HCHOJB3ys moHsatus "s", "p", "d-anextponHsie" opOuTanm,
HHEPTreTUYECKUE YPOBHU; OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHs CBOMCTB
XUMHYECKHX AJIEMEHTOB M O0pa3yeMbIX MU COEIMHEHUH MO MepuojaM U
rpynnam;

OK 02.
Hcnonn3oBarn
COBpPEMEHHBIE
CpeacTBa
MOMCKa, aHa/In3a

B 00s1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:
c(hOpMHUPOBAHHOCTH
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW U OOIIECTBEHHOW MPAKTHUKH,
OCHOBaHHOTO

MHUPOBO33PEHHUS,

- yMeTh IUIAHHPOBATb W  BBINOJHATH XHMHUYECKUH  DKCIIEPUMEHT
(mpeBpaleHnsT OpPraHWYECKHX BEUIECTB IPU HArpeBaHUM, IOJIydyeHHE
JTWJIEHA U M3YyYEHHUE €r0 CBOMCTB, KaUECTBEHHBIC PEaKUUU Ha aJIbICTUIBI,
KpaxMall, YKCYCHYIO KHCJIOTY; JeHaTypanus OeNnKOB IIpH HarpeBaHuH,
I[BETHbIE peakuu O€JIKOB, TNPOBOAUTH pEaKIMH HMOHHOro OOMEHa,
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u
UHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
BI€ TEXHOJIOTHH
JUTSI BBITIOJTHEHUSI
3ama4
npodeccuoHanbH
OU NIeITENbHOCTHU

CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MecTa
B IIOJIUKYJIBTYPHOM MUDE;

- COBEpLICHCTBOBAHNE SA3BIKOBON U
YUTATEIbCKOM  KYyJIbTYpPHl KaK  CpeEICTBa
B3aMMOJECHCTBHUS MEXKIY JIOAbMU U ITO3HAHUSA
MUDa;

- OCO3HaHHUE LIEHHOCTH Hay4yHOU
ACATCIIbHOCTH, TOTOBHOCTH OCYH_ICCTBH}ITB
MIPOEKTHYIO 51 HCCIIE0BATEIbCKYO

JeSTeNbHOCTh MHIUBUYaTbHO U B TPYIIIIE;
OBJlaleHUe YHHMBEPCAJIbHBIMU Y4eOHBIMH
NMO3HABATEJILHBIMU/IEHCTBUIMU:

B) pabora ¢ ungopmaumeii:

- BJIAJIETh HABBIKAMU MOTy4YeHUsS] HH(HOpMAILIUN
u3 HUCTOYHUKOB pa3HbIX THUIIOB,
CaMOCTOSITENIFHO ~ OCYIIECTBJIATH  IIOMCK,
aHaJIW3, CUCTEeMaTHU3alI0 M HWHTEPHpPETaIIIo
uHpOpMALUK PA3IUYHBIX BHIOB U (QOpM
MIpeICTaBJICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (hopMarax c
y4eToOM Ha3HaueHUs MH(pOopMaluu U LeJIeBOH
ayTUTOPUH, BBIOUPAs ONTUMAIBHYIO (OpMY
MIPE/ICTaBICHUS U BU3yaIH3aluy;

- OIICHUBATh JIOCTOBEPHOCTbH, JIETUTUMHOCTH
nH(pOpMallMK, €€ COOTBETCTBHE NPAaBOBHIM U
MOPaTbHO-ITHYECKHM HOPMaM;

- HCIOJIb30BaTh CPEACTBAa MH(DOPMAIIMOHHBIX
U KOMMYHHKAIIMOHHBIX  TEXHOJOTUH B
pElIeHNH KOTHUTHBHBIX, KOMMYHUKaTHBHBIX
U OpPraHU3alMOHHBIX 3a/a4 C COOI0/IEHHEM
TpeboBaHu SPrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHECHEI,
pecypcocOepexeHusi, MPaBOBbIX M 3TUYECKUX
HOPM, HOPM HHPOPMAITMOHHOH 0€30MacHOCTH;

OTIpEeIeIIATh CPely BOJHBIX PACTBOPOB, KAUeCTBEHHbIE peaklUy Ha cynbdar-,
Kap60HaT- n XJIOpUA-aHUOHBI, Ha KaTHuOH AMMOHMUA, peuaTtb
SKCTIEpUMEHTAIbHBIC 3afaun 1o TemMaM "Mertammel" u "Hemeramns") B
COOTBCTCTBUH C IPpaBUJIAMH TCXHUKU 6e3OHaCHOCTI/I npu O6paH_[€HI/II/I C
BEIIECTBAMH U JIaOOPAaTOPHBIM O0OpYIOBaHHEM; IMPEACTABIATh PE3YNIbTATHI
XMMHUYECKOT0 KCIIEPUMEHTA B (popMe 3aIicH ypaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBATH BHIBOJIBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

- yMeTh aHAJIM3MPOBATh XHUMHUYECKYI0 HH(OpMAIMIO, TOIY4aeMyl U3
pa3HBIX HMCTOYHHMKOB (CPEICTB MaccoBoW WHGpopMmanuu, ceTh VHTepHEeT u
ApyrHe);

- BJIANeTh OCHOBHBIMH METOJAAMH HAaydyHOT'O TIO3HAHUS BEIIECTB H
XUMHYECKUX  SBJICHUM (HaOimroieHHE, A3MEpEeHue, OKCIIEPUMEHT,
MOJICTUPOBAHUE);

- YMETh NPOBOJHUTH PACYEThl MO XUMHUYECKUM (POpMysiaM H YpaBHEHHSIM
XUMHYECKHX pEaKIWd C  HCIOJb30BaHWEM  (U3UYECKUX  BEIUYHH,

XapaKTEPU3YIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MaccChl, 00bemMa
(HOpMarnbHBIE YCNIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BaTh
CHUCTEMHBIE XMMUYECKHE 3HAHUS JUIsl MPHHATUS PELICHUH B KOHKPETHBIX
KM3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH U MX IPUMEHEHUEM;

- YMETb CaMOCTOSITENbHO IUTAHUPOBAaTh M TMPOBOAUTH XHUMHYECKHMA
SKCTIIEPUMEHT (MOJTy4YE€HHE W W3YYEeHHE CBOMCTB HEOPraHWYECKUX W
OpPraHUYECKHX BEIECTB, KAYeCTBEHHBIE PEAKLIUHU YTIIEBOIOPOIOB Pa3IMYHBIX
KIacCOB W KHCJIOPOJCOAEPKAIMX OPraHMYECKHX BEIIECTB, pELICHHUE
OKCIIEPUMEHTANBHBIX 337a4 10 pACIO3HABAaHUIO HEOPTaHUYECKHX H
OpPTraHWYECKUX BEIIECTB) C COOIOJCHUEM MTPABUIT OE30ITaCHOTO OOpaIeHHUs C
BEIIECTBAMH U J1a0OpaTOpHBIM 00OpYyAOBaHUEM, (OPMYIHUPOBATH LEIH

UCCIIEIOBAHMSI, TPEJOCTaBISATH B  pPa3NUYHOM  ¢dopMe  pe3yNbTaThl
HKCIIEPUMEHTA, aHAJTU3UPOBATh U OILIEHUBATH UX JTOCTOBEPHOCTD;
- yMeThb OCYHIECTBIIATH  LI€JICHANpPAaBICHHBIH  MOUCK  XHUMHYECKOI

UHPOpPMALIMM B PA3JIMYHBIX HMCTOYHUKAX (HayyHas U y4deOHO-HaydHas
JUTEpaTypa, CpeiaCcTBa MaccoBOoi WMH(poOpMaIuu, cetb MHTEpHET U apyrue),
KPUTUYECKH aHAJIM3UPOBAaTh XUMHUECKYI0 WH(pOpMaIMIo, nepepadarbiBaTh
€€ M MCI0JIb30BaTh B COOTBETCTBUU C TIOCTABJICHHON y4eOHOM 3a1a4eii;

- BJAQJETh CUCTEMOW 3HAHMKW O METOJAX HAYYHOTO ITO3HAHUS SIBJICHUU

11




- BIAJETh HaBBIKAMU PACIO3HABAHUSA U | IPUPOJII, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUSMHU MPUMEHSThH
3amMThl  MHPOpPMALWU, WHPOPMALMOHHOM | ’TM 3HAHMA TPU OSKCIEPUMEHTAIHHOM HCCIIEIOBAaHUHM BEIIECTB U JUIS
0€30MacHOCTH JTUYHOCTH; OOBSCHEHUS XUMHUYECKHX SBJICHHUH, MMEIOIIUX MECTO B TMPUPOIE
HpaKTI/I‘{eCKOﬁ ACATCIIBHOCTHU YCJIOBEKA U B HOBCG,Z[HGBHOP'I KHU3HU,
OK 04. - TOTOBHOCTD K CaMOpa3BUTHIO, | - yMETh IUIAHUPOBATh M  BBINOJHATH XHMHYECKUM  DKCIEPUMEHT
D¢ dexTuBHO CaMOCTOSITEJIbHOCTH U CaMOOIIPEIEIIEHHIO; (mpeBpallleHUsT OpPraHWYECKHX BELIECTB IPU HArpeBaHUM, IOJIydyeHHE
B3aMMOJICIICTBOB | -OBIJIaJICHUE HaBbIKaMU yueOHO- | ITUJIEHA U HU3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE PEAKIIMH Ha ajlbJIETH]bI,
aTh U paboTaTh B | MCCIIEOBATEIBCKOM, IIPOEKTHOMN U | Kpaxmall, YKCYCHYIO KHUCIIOTY; JeHaTypanus O€JIKOB NpU HarpeBaHHH,
KOJUJIEKTHBE U COLIMAJIbHOW JesITeNIbHOCTH; [BETHBIE peakuud OEJTKOB; TMPOBOAUTH pEaKUUU HOHHOrO OOMeHa,
KOMaHie OBaaneHue YHHUBEPCAJBHBIMH | ONPEICIATh CPETy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIIU Ha CyIbdaT-,

KOMMYHUKATHBHBIMU J1€ICTBUAMM:

0) COBMeCTHAasI 1eITeJIbHOCTD:

- MOHUMATh W HCMOJb30BaTh MPEUMYIIECTBA
KOMaHIHOW ¥ UHIAMBHUYaJIbHON paboThI;

- MPUHUMATH LU COBMECTHO
e TeIbHOCTH, OpraHU30BbIBATH u
KOOPJIUHUPOBAThH JercTBUS o ee
JOCTIDKCHMIO: COCTaBIIATh IIAH JCMCTBUM,
pacnpenenartb pold C Y4EeTOM MHEHUH
Y4aCTHUKOB 00CyX/1aTh pe3yJIbTaThI
COBMECTHO pabOTHI;

- KOOPJIMHUPOBATh W BBHINIOJNHATH pPaboOTy B
YCIIOBUSAX peabHOrO, BUPTYaIbHOTO
UKOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYUIECTBJIATH MO3UTHUBHOE CTPAaTErMUeCcKOe
MOBEJEHUE B  Pa3IMYHBIX  CHUTYyalHUsX,
MIPOSIBJISATH TBOPUYECTBO U BOOOpakeHUE, OBITh
WHUIUATHBHBIM

OsBnajenue YHHUBepPCAJIbHBIMU
peryJiITUBHbIMH JeHCTBUSIMU:

I) IPUHATHE ce0s U APYTUX JIIOAeH:

- MPUHUMATh MOTHUBBI U APTYMEHTBI JPYTUX
moaen npu aHanuze pe3yJbTaToOB
NEeSITeIbHOCTH;

KapOoHaT- M  XJIOPUI-aHHOHBI, Ha KaTHOH AaMMOHUS;  pelaTh
JKCIIEpUMEHTaNIbHbIE 3afaunno TemaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C TpaBUJIAMU TEXHHUKH O€30MacHOCTH MpH OOpaleHUH C
BEIIECTBAMH U JIA0OPATOPHBIM O0OPYIOBaHHEM; MPEACTABISATh PE3YIIbTATHI
XUMHYECKOT0 IKCIIEpUMEHTa B (hOopMe 3alncy ypaBHEHUN COOTBETCTBYIOIINX
peakuuii U GopMyIUPOBATH BBIBOIBI HA OCHOBE ITHX PE3yJIbTATOB;

-yMeTh  CaMOCTOATENIbHO IUIAHUPOBaTh W  MPOBOJUTH  XUMHUYECKHUI
OKCMIEPUMEHT (TIOJMyYeHWEe W W3YYCHHE CBOWCTB HEOPraHMYECKHX |
OpraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKI[UHU YTIIEBOJOPOIOB Pa3INYHBIX
KIIACCOB W  KHUCJIOPOJCOJCPKAIIUX OPTaHUYECKUX BEIIECTB, pEIICHUE
JKCIIEPUMEHTANIBHBIX 3aJad [0 paclo3HAaBaHUIO HEOPraHMYECKHX U
OpPraHUYECKUX BEIIECTB) C COOJIIOICHHEM MPaBUil 0€30MacHOro oOpaleHus ¢
BEIIECTBAMH M J1A0OpaTOPHBIM 00OpyZOBaHUEM, (OPMYIUPOBATH IEIH
UCCIICIOBAHMSI, TIPEJOCTaBISATh B  PA3NUYHOM  (GopMe  Pe3yNbTaThI
JKCIIEPUMEHTA, aHAJIU3UPOBATh U OI[EHUBATh UX JTOCTOBEPHOCTD;
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- TpHW3HABaTh CBOE IMPaBO W TMPABO JIPYIHX
JIIOZICH HA OIINOKH;

- pa3BUBATh CIIOCOOHOCTH TOHWUMATh MHpP C
MIO3UIUU IPYTOT0 YEIOBEKa,

OK 07.
CopelicTBOBATH
COXPaHEHHUIO
OKpYyKaroleu
Cpenbl,
pecypcocOepexe
HUIO, IPUMEHSATH
3HaHUS 00
U3MEHEHUU
KIIUMaTa,
MPUHIINIIBI
OepexIIMBOTO
MIPOU3BO/ICTBA,
3P PEeKTUBHO
JIECTBOBATE
BUPE3BbIYANHBIX
CUTYaIUAX

B 00/1acTH DK0J10rHTYeCKOr0 BOCIINTAHMS

- c(hOpMHUPOBAHHOCTh 9KOJIOTUYECKOMN
KyJbTYpbl, INOHNMAaHHE BIUSIHHUS COLMAIBHO-
SKOHOMHUYECKUX IPOLECCOB HA  COCTOSIHHE
NPUPOAHON M COLUHAIBHOW Cpeabl, OCO3HAHUE
r7100aJIEHOTO Xapakrepa 9KOJIOTMUYECKUX
mpooIIeM;

- IJIAaHUPOBAHHME U OCYIIECTBIICHUE IEUCTBHUI B
OKpY’Kalolllel cpelie Ha OCHOBE 3HAHUS LeJeu
YCTOWYMBOTO Pa3BUTHsI YEJIOBEUECTBA;

aKTUBHOE HENPUATHE NEHCTBHUM, MPUHOCAIIMX
BpE€l OKpYXaloIiei cpee;

- yMEHHE TPOTHO3MPOBATh HEOIArONPHUATHBIC
JKOJIOTHYECKUE MOCJIEACTBHS
NPEINPUHAMAEMBIX AEHUCTBUM, MPEAOTBpaIlaTh
ux;

- pacInpCHue OIIbITa JCATCIBHOCTHU
DKOJIOTHYEeCKOM HaIpaBJICHHOCTH;,
- OBJIaACHUC HaBbIKaMH y‘IC6HO-

HCCIIEIOBATENHCKON, MPOEKTHOW M COIMATLHON
JIeSITEILHOCTH,

- chopmupoBaTh TPEACTABICHHUS: O XHMHYECKOW  COCTaBIISFOIIEH
GCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, POJIM XHUMHUU B IMO3HAHHUU SIBJIEHUU
npuponbl, B (OPMHUPOBAHUM MBILIUIEHUS W KYJIbTYphl JIMYHOCTH, €€
(GYHKIMOHATIHHON IPaMOTHOCTH, HEOOXOIUMOM JUI PEIICHUs IPAKTHYECKUX
3aJa4 U 3KOJOTMYECKHM OOOCHOBAaHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO U
MIPUPOJHOM CpeliE;

- yMeTh coOIofaTh MpaBuia SKOJOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B
6BITy n prl[OBOﬁ ACATCIBHOCTHU B LCJIAAX COXPAHCHUA CBOCTO 310POBbBA U
OKpY’Kalolllel MPUPOIHOW CpEebl; YUYUTHIBATh OMACHOCTh BO3JICUCTBUS Ha
JKUBBIC OpraHU3Mbl OMNPCACIICHHBIX BCUICCTB, IMOHUMAA CMBICI ITOKA3aTCJIA
MpeaeIbHON JTOMYCTUMON KOHIIEHTPALINUH;

- YMETb IPOrHO3UPOBATh, AHAJIM3UPOBATL U OLEHUBATH C IO3ULUHU
AKOJIOTUYECKOW 0€30MacHOCTH IMOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOM
NeSITeIbHOCTH  YEJIOBEKa, CBS3aHHOW ¢  mepepaboTKOW  BEIECTB;
UCIIONIb30BATh TOJYYEHHbIE 3HAHUS JUIsl MPUHATHUS TPAMOTHBIX pElIeHUI
npo0JieM B CUTYaIUsX, CBSI3aHHBIX C XUMUEH;

- yMeThb OCO3HaBaThb ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OpPraHU3MBbI
OMPCACIICHHBIX  BCHICCTB, IHoHuMasi CMBICJI IIOKAa3aTeJiA Hpe,ueanoﬁ
JNOMYCTUMOM  KOHILIGHTpAallUM, M TOACHATh Ha NpUMEpax CHocoObI
YMCHBIICHUA W MNPCAOTBpAICHUA WX BPCAHOIO BOSIIGI\/'ICTBI/ISI Ha OpraHusm
YeJIoBeKa.

13




2. CTPYKTYPA W  COJEPXKAHHUE  OBIIEOBPA3OBATEJILHOM
T CHATIIAHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUAbI Y4eOHOI padoThI

Buna yueOHoi padoThl Oovem 6 uacax
O0bem 00pa3oBaTeJbHOM NMPOrPaMMbI U CIUTIIMHbBI 76
OcHOBHOE coiepKkaHue 68
B T.U..

TEOPETUIECKOE O0YICHIHE 32
NPAaKTUYECKHE 3aHATHS, B T.4. KOHTPOJIbHBIE paOOTHI 34
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE colepKkaHue (conepxanue 6
NMPHUKJIAJTHOT0 MOTYJIs)

B T.U..

TEOpeTHYeCcKoe 00yUeHHe 2
PaKTUYECCKUE 3aHATUA 4
IIpomeskyTouHasi aTTecTanus 2
B T.4U.

KOHCYJIbTallUU -

nuddepeHIpoBaHHbIN 3a4eT (M3 4aCOB TEOPETUUECKOTO OOYUECHUS) 2




2.2. TemaTnueckuii i1aH u coaep:xkanne yyeoHou qucuumianasl CO0.01.05 Xumus

Taomumua 2 — TemMaTHndecKUi IIaH TUCIIATLINHEI

B T.4. B KosmuecTBo ayiuTOPHBIX
Hroro popme 4acoB
HanmeHnoBaHMe pa3je/ioB U TeM aKajeMuyec NPAKTHIECK|  BCero Teoperny. NMPaKTUY.
KHMX 4aCOB oit 3aHATHUS
o0y4eHue
MOJArOTOBKH (KP)
Pa3nes 1. OcHOBBI CTPOCHHUSI BellleCTBA 8 4 8 4 4
Tema 1.1. CTpoeHre aTOMOB XMMUYECKUX 3JIEMEHTOB U MPUPOIA XUMUYECKOU CBS3U 4 2 4 2 2
Tema 1.2. Ilepuognueckuii 3akoH u Tabnuna /I.11. Menneneesa 4 2 4 2 2
Paznen 2. Xumnueckue peakuum 10 6 10 4 6
Tema 2.1. Tunbsl XuMu4eckux peaxui 6 4 6 2 4
Tema 2.2. DneKkTpoauTHYECKas AUCCOLMAIUS M HOHHBI 00MeH 4 2 4 2 2
Paznen 3. CTpoeHne u CBOICTBA HEOPTraHNYECKNX BelIeCTB 14 6 14 8 6
Tema 3.1. Knnaccuduxarysi, HOMEHKJIaTypa ¥ CTPOCHHE HEOPraHMYECKUX BEILECTB 4 2 4 2 2
Tema 3.2. DU3NKO-XMMUYECKUE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB 8 2 8 6 2
Tema 3.3. nentudukanys HeOpraHMUECKUX BEIIECTB 2 2 2 - 2
Pasznen 4. CTpoeHne u CBOiCTBAa OPraHUYeCKUX BellleCTB 26 12 26 14 12
Tema 4.1. Knaccudukaims, CTpoeHHe 1 HOMEHKJIATypa OPTaHUYECKHX BEIIEeCTB 8 4 8 4 4
Tema 4.2. CBoiicTBa OpraHU4eCKUX COETMHEHUIN 12 6 12 6 6
Tema 4.3. nentudukamnmsi OpraHMIeCKUX BEIIECTB, X 3HAYCHUE U IPUMEHCHHE B 6 2 6 4 2
OBITOBOM M POU3BOJCTBEHHOM JESITEIHHOCTH YEJIOBEKa
Paznen 5. Kunerudeckue u TepMOAUHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHMS 8 4 8 4 4
XHUMHYECKHX peaKuui
Tema 5.1. CKOpOCTh XUMHUYECKHX PEAKIIUN. XMMUYECKOE PABHOBECHE 8 4 8 4 4
Paznen 6. PacTBopsl 4 2 4 2 2
Tema 6.1. Tlonsitue o pacTBopax 2 - 2 2 -
Tema 6.2. VcciegoBanue CBOMCTB pacTBOPOB 2 2 2 - 2
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM J1eSITeIbHOCTH YeI0BeKa 6 2 6 4 2
OPraHMYecKHX BellecTB
Tema 7.1. Xumus B ObITY ¥ TPOU3BOACTBEHHOH JIEATEILHOCTH YEIOBEKA 6 4 6 2 4
JAnddepennupoBanHbIil 3a4eT 2 2 2 - 2
BCEI'O 76 38 76 38 38
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Tabnuna 3 — Conepxanu

€ AUCLIUIIIINHBI

HaunmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NPogecCHOHATbHO-OPHEHTHPOBAaHHOE),
JIa00paTopHbIe M NPAKTHYECKHE 3aHATHS, IPUKJIAJIHOH MOAYJ/Ib

O0beM yacoB

DopmupyeMbIe
KOMIIETCHIIUH

1

2

4

Pasznea 1. OcHOBBI €TPO

CHHUSA BeIIECTBA

Tema 1.1.

CtpoeHne aToMOB
XAMUYECKHUX
3JIEMEHTOB M IPUPOIA
XUMHUYECKOM CBSI3H

ConepxaHue y4eOHOro MaTepuasa

1. CoBpeMeHHast MO/IeJIb CTPOCHHUS aTOMA.

OnekTpoHHas KoHburypanus aroma. Kiaccudukamuss XUMUYECKUX DIIEMEHTOB (s-, p-, d-
2JIEMEHTHI). BasnleHTHBIE A/1eKTpOHBI. BaneHTHOCTh. DIEKTPOHHAs IPUPOJIa XUMUYECKON CBS3H.
DneKTpooTpULaTENbHOCTh. KOBaneHTHas CBs3b, €€ Pa3HOBUAHOCTH U MEXaHU3MBbI 00pa30BaHU
(0OMEHHBI W JOHOPHO-aKIEeNTOpHBIN). MoHHas cBsi3b. Meraummueckas CBs3b. BomopomaHas
CBs3b. MeXMOEKysIpHbIE B3auUMOIeUCTBUSA. M30TONBI, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHUE
aToMma, THOpHUIM3aIisl ATOMHBIX OpOuTaIel.

N[ |00 | W

IIpakTnyeckune 3aHsITHSA

2*

113 Nel. PemieHne mpakTH4YeCKMX 3aJaHUH HAa COCTaBJIEHHE JJIEKTPOHHO-rpaduyecKux
¢opmya snemeHTOB 1-4 TEpHOIOB, SIEKTPOHHBIX (OPMYIT MOJIEKYJ M OIpEACTICHHE THIIA
CBSI3H.

Pemenue 3amaHuii Ha UCHOIB30BAaHHE XUMHUYECKOW CHUMBOJIMKH W Ha3BaHUM COEIUHEHHUU IIO
HOMEHKJIAType MEKIYHAPOJHOIO COK03a TEOPETUUECKON U MPUKIAJHON XUMUH U TPUBUAIIBHBIX
HA3BaHWM JUISI COCTABJICHUS XUMHYECKHX (HOpPMYN [BYXaTOMHBIX COCAMHEHHH (OKCHIOB,
Cynb(pUAO0B, TUAPHUIOB U T.I1.) U IPYTUX HEOPTAHUYECKUX COSTMHEHUN OTACIBHBIX KIACCOB.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3

Tema 1.2.
[Tepuoauueckuii 3aKoH
u tabnuna J[. 1.
Menpgeneena

ConepxxaHue y4eOHOro MaTepuasa

2. Ilepuoamyeckasi cucreMa xXuMudeckux jemenToB /.. MenjaesieeBa.

Ousnueckuit cmbica [lepuoguueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHYECKHX DJIEMEHTOB, OOpa3yeMbIX HMHU TMPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUM C IIOJOKECHUEM XHUMHYECKOro diyeMmeHTa B llepuoanueckont cucreme.
MupoBo33peHueckoe W HaydyHoe 3HaudeHue Ilepuonmueckoro 3akona [[.MI. Menneneena.
[Ipornoss! JI.1. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKUX JIEMEHTOB.

IIpakTnyeckune 3aHATHSA

2*

113 Ne2. Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKHUX 3a1aHU I

Ha XapakTepHU3ali0 XUMUYECKUX IJIEMEHTOB «METALTUYECKUE / HEMETANTUIECKIE CBOHCTBAY,
AJIEKTPOOTPHUIIATEHFHOCTh M CPOACTBO K AJIEKTPOHY XMMHUYECKUX IJIEMEHTOB B COOTBETCTBHE C
nux BHGKTpOHHBIM CTpOCHI/IeM U TII0JJIOKECHHUEM B HCpHO,Z[H‘-IGCKOﬁ CUCTEMEC XUMHUUYCCKUX
sneMmeHToB JI.M. MennaeneeBa». Pemienne pacueTHbIX 3a7a4 HAa HAXOXKIECHHUE OTHOCUTEIbHOMN

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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MOJIEKYJIIpHON Macchl. OmpejiesieHne MacCOBOW JOJIM XMUMHYECKUX AJIEMEHTOB B CIIOKHOM
Benectse. CocTaB, CTPOEHUE MOJIEKYJ.

Pa3nen 2. Xumuueckue peakuumn

10

Tema 2.1. Tumnel

XUMHYECKUX PEaKIUi

Copep:xxanue y4e0HOro Mmarepuaja

=)

3. Kuaaccupukanusi ¥ THNBI XHMHYECKHX PpeaKUMi € y4YacTHeM HEOPraHMYecKHX
BeleCTB.

KonnuectBeHHble oTHOLIEHUS B XMUMHUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XMMHUU U
pacueTsl MO0 YpPaBHEHUSAM XMMMUYECKMX peakiuid. Mojb Kak eIMHHUIA KOJMYeCTBAa BEILECTBA.
MonsipHasi Macca. 3aKOHBI COXpaHEHHUsI MAacChl M SHEpruu. 3aKoH ABorajapo. MoJsipHbIid 00beM
ra3oB. OTHOCHUTENbHAS INIOTHOCTh Ia30B.

Peakumu KoMmIUIeKCOOOpa3oBaHMA C y4acTHEM HEOPraHMYeCKHWX BEIIeCTB (Ha mpuMepe
I'MJIPOKCOKOMIIJIEKCOB IIMHKA U AJIIOMUHMS).

[\9)

IIpakTUyeckue 3aHATHA

4*

IT3 Ne3. CocraBiieHHe YpaBHEHMH peaklUil COeIHMHEHMs, PA3JI0KeHUs], 3aMeLleHHs,
o0meHa.

VYpaBHEHUS peakiuii TOPEeHUs, HOHHOTO OOMEHa, OKHCIEHHMSI-BOCCTAHOBIEHHs. Pacuer
KOJIMYECTBEHHBIX XapaKTepUCTUK MCXOAHBIX BEIIECTB W MPOAYKTOB peakuuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHK MPOIYKTA PEaKLUU COSAUHEHUS, €CIIM OJTHO U3 BEIIECTB 1aHO
B M30BITKE W/WIM COIEPXKHUT MpuMecu. Pacder maccoBoil WM OOBEMHOW JOJM BBIXOJA
IPOAYKTa PEaKIH COENMHEHNS OT TEOPETUYECKH BO3MOXKHOT0. PacyeT 00beMHBIX OTHOIICHHUN
razoB. Pacdyer Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTAa PEaKIUU, €CIU OIHO U3
BEIIECTB JJAHO B BHJIE PACTBOPA C ONPEAEIEHHON MAacCOBOM J0JI€ pACTBOPEHHOI'O BEIIECTBA.

113 Ne4. Pemienne ypaBHeHUIT OKMCJIEHUSI-BOCCTAHOBJICHUS.

Crenenn oxucieHus. OKUCIUTEIL W BOCCTAHOBUTENIL. OKHUCIUTEILHO-BOCCTAHOBUTEILHLIE
peakuMd B MPHUPOJE, NMPOU3BOACTBEHHBIX IpOIEcCax U >KU3HENEATEIbHOCTH OPraHU3MOB.
OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBII noreHuuaia CpCIbl. CocraBiienue o YpaBHHUBAHUC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMII METOJIOM JJIEKTpOHHOro OanaHca. TumuyHble
HEOPraHWYECKHE OKUCIUTENIN U BOCCTAHOBUTENIH. DJIEKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH.

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 2.2.

DNEeKTPOIUTHYECKAS
JMCCOLMALUS M NOHHBIN

o0meH

Conep:xxanue y4eOHOro MmarepuaJja

4. Teopus 3JIeKTPOJUTHYECKON qucconnanum. Peakiium moHHOro o0MeHa.

CocraBnenue peaKuHﬁ HOHHOTO O6M€Ha IMyTEM COCTAaBJICHHUA HX IIOJHBIX W COKPAIICHHBIX
WOHHBIX ypaBHEHUM. ['maponus coseld. 3HaueHWE TUAPOIN3a B OHWOJIOTHYECKHX OOMEHHBIX
nmponeccax. HpI/IMeHeHI/Ie TUAPOJIN3a B MPOMBIIIJICHHOCTH.

IIpakTnyeckune 3aHATHSA

2*

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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I3 NeS. Pemienue 3a1a4 Ha cOCTaBJIeHHE PeaKIMii HOHHOTO 00MeHa

IIyT€M COCTaBJICHMS HX IOJHBIX M COKpAIIEHHBIX MOHHBIX ypaBHEHMH. Pemenue 3agau Ha
COCTAaBJICHUC MOJICKYJIAPHBIX W HWOHHBIX ypaBHeHI/Iﬁ TUApOJIn3a, ONpPCACTICHUEC CTCICHU
THJIPOJIM3a.

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKHUX BelleCTB

14

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Copep:xxaHue y4e0HOro Mmarepuaja

E ™S

5. Kuaaccupukanusi, HOMEHKJIATYPa U CTPOEHNE HEOPraHUYeCKHUX BelleCTB

[Ipeamer HeopraHMYecKol XWMHH. B3amMocBsS3p Heopranumveckux BemiecTB. Knaccudukanus
HCOPTaHUYCCKUX BCIICCTB. HpOCTBIe 1 CJIOXKHBIC BeEIIECTBA. OCHOBHBIE KJIACCHI CII0KHBIX
BelIecTB (OKCHUbI, THIPOKCHUIBI, KUCIOTHI, coiin). HoMeHKkaTypa U Ha3BaHHE HEOPraHWYECKUX
BEIIECTB MCXOJ W3 UX XMMHUYECKOH (POpMynbl WM COCTaBICHHE XHMHUYECKOH (opMyibl
MCXOJsl U3 Ha3BaHUs BEIIECTBA [0 MEXKIYHAPOJHOM UM TPUBUATBHON HOMEHKJIIATYpeE.
MexmonexynspHble B3auMozeiicTsus. Kpucramnoruapatel. Arperatible COCTOSIHUSL BEIIECTBA.
Kpucrannumueckue u amopdHble BemiecTBa. THUMBI KPUCTAJUIMUECKUX PEHIETOK (aTOMHasi,
MOJIEKYJISIpHAsi, UOHHAs, METauIndyeckas). 3aBUCHMOCTb (PU3MUECKUX CBOMCTB BEIIECTBA OT
TUTA KpUCTAJUIMYECKO perieTku. [IpuannHbl MHOrooOpasus BellecTB.

COBpeMeHHBIG NpeaACTaBJICHUA O CTPOCHUU TBCPALIX, KUIKHUX H ra3006pa3HHx BCUICCTB.
Kuakue KpucTasibl.

IIpakTHyeckue 3aHATHA

2*

I13 Ne6. Pemienne 3a1a4 Ha pacyeT MacCOBOM /10JIM XMMHYECKOI0 3J1eMeHTa (CoeIMHEeHUs1)
B MOJIeKYyJe M aHAJM3 CBOICTB OCHOBHBIX KJIACCOB HEOPraHMYeCKHUX BellleCTB

Pemienne mnpakTHUeCKUX 3aJaHUN 1O KJIACCU(HUKAIMK, HOMEHKJIATYpe U XUMHYECKUM
dbopMynaM HEOPraHMYECKHUX BELIECTB PA3JIMYHBIX KJIAcCOB (HA3bIBaTh U COCTABIATH (HOPMYIIbI
XUMHUYECKHX BEIIECTB, OMPENENsITh MPUHAUICKHOCTh, K Kiaccy). [lowck wHbopManuu 1o
HAa3BaHUSIM, UICHTU(DHUKATOPAM, CTPYKTYPHBIM opMyiaM.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 3.2. dusuko-
XMMHYECKHE CBOMCTBA
HEOPTraHUYECKHUX
BEIISCTB

ConepxxaHue y4eOHOro MaTepuasa

6. Mertamabl. XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPIaHMYECKHX BELLECTB
OO6ue ¢usznyeckue M XUMUYECKHE cBOicTBa MeraioB. CrocoObl moiydeHus. 3HaueHHE
METaJUIOB U HEMETAJJIOB B NIPUPOJE U KU3HEACATEIbHOCTH YeJI0BeKa U opranu3mMoB. Kopposus
METAJUIOB: BHJII KOPPO3HH, CIIOCOOBI 3AIIUTHI METAJIOB OT KOPPO3HH.

7. Hemeranabl. O0mue pusnyeckue U XMMHYECKHE CBOICTBA HeMETAJIOB. THUIUYHBIE
cBoiictBa MetawoB IY— YII rpymn. Krnaccupukanmuss ¥ HOMEHKIATypa COEAMHEHHMA
HeMeTal10B. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPO/IE.

8. Xummnueckue CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHM4yeckux BemecTtB. OKCHUIBI,
I‘I/IIIpOKCI/IIIBI, KHCJIOTHI, COJIX U I[p. 3aKOHOM€pHOCTI/I B NBMCHCHHU CBOﬁCTB HpOCTBIX BCIICCTB,

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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BOJOPOJHBIX COCI[PIHGHHﬁ, BBICHIUX OKCUIOB U THAPOKCHUIOB.

IIpakTnyeckune 3aHsITUSA

[\®]

I13 Ne7. Pemienne nNpakTHKO-OPMEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHMI HA CBOICTBA U
NoJIy4yeHHe HeopraHm4yeckux BemiecTB. COCTaBIIEHWE ypaBHEHUN XMMHMUYECKHX DPEAKIMH C
Y4aCTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKUX BEIIECTB: OKCUAOB METAJUIOB, HEMETALUIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHUCIIOT, OCHOBAHUN U aM(OTEPHBIX THAPOKCH]IOB,
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Tema 3.3.

[IpousBoacTBO
HEOPTraHUYECKHUX
BCIICCTB. 3HAYCHHUE U
MpUMEHEHUe B OBITY U Ha
MIPOU3BOJICTBE

Copep:xxanue y4e0HOro marepuaja

IIpakTHyeckue 3aHATHA

(]

IT3 Ne8. PemieHune npakTHKO-OPHEHTHPOBAHHBIX 32JaHUI O POJIM HEOPraHMYECKONH XMMHH
B Pa3BUTHH MeAHIMHbI

OK 01
OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKMX BelleCTB

26

Tema 4.1.
Knaccudukanus,
CTPOCHHUE U
HOMEHKJIaTypa
OpTraHUYECKHUX BEIECTB

Copep:xxanue y4e0HOro marepuaja

=]

9. B3auMocCBsI3b HEOPTrAaHUYECKHX U OPraHUYECKUX BelIeCTB.
[IpenMer opraHMyecKol XUMHUU. XHUMHUYECKOE CTPOCHHE KaK MOPSIOK COCTUHEHUS aTOMOB B
MOJICKYJIC COIIaCHO HMX BAJICHTHOCTH. OCHOBHBIE TTOI0KEHUS TCOpUU XUMHUYCCKOTO CTPOCHUSA
opranndeckux coeauHennii A.M. bytiepoBa. YTriepoaHblli CKEJIET OPraHUYECKOW MOJEKYJIbI.
MonekyJsipHble U CTPYKTYpPHBIE (pa3BEpPHYTHIE, COKPALICHHBIE) XUMUYECKUE (OPMYIIBI.

[\9)

10. 3aBHCHMOCTBH CBONCTB BelleCTB 0T XMMHYECKOI0 CTPOCHHUS MOJICKY.JI.

N3omepuss m u30Mepbl (CTPYKTypHas, TreoMeTpudeckas (mmc-TpaHc-uzomepusi). KpatHocTs
XUMH4Yeckol cBs3u. lloHsTHe o QyHKIMOHANBbHOM Tpynmne. IlpuHimnel kinaccudukanuu
OpPraHMYECKHUX COEAVMHEHHMH. MexayHapoaHass HOMEHKJIATypa W HNPUHLIMIBI HOMEHKIIATYPBI
OPraHUYeCKUX COCITMHEHUM.

IIpakTnyeckune 3aHATHA

4*

I13 Ne9. HomeHk1aTypa OpraHu4ecKux COeIUHEHU OTeJIbHbIX KJIACCOB

(HachlllleHHbIe, HEHACHIUICHHBIE M AapOMATUYECKUE YTIJIEBOJAOPOJbI, CHUPTHI, (PEHOINbI,
aJIbACTHUABI, KCTOHBI, Kap6OHOBbIe KHCJIOTBI U ,Z[p) CocraBiieHHe TOJHBIX H COKpalICHHBIX
CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BEIIECTB OTHAEIbHBIX KIIACCOB, MCIONb3Yysl MX Ha3BaHUs
110 CUCTEMATUYECKOM HOMEHKJIATYPE.

I3 Nel(0. Pacyerbl mnpocrteiiieil (opmyJibl OPraHUYecKOil MOJIEKYJbl, HCXOAS W3
3JIEMEHTHOI'0 COCTABA

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 4.2. CBoiicTBa

Copep:xxaHue y4eOHOro Mmarepuaja

12

OK 01
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OpraHUYECKUX
COCTMHEHUN

11. Pu3suKo-XxMMHYECKHE CBOICTBA OPraHMYECKHUX COCAUHEHHUI OTAeJIbHBIX KJIACCOB.
0COOEHHOCTH KJacCU(PMKALlMM M HOMEHKJIATYyphl BHYTPHM Kjacca; FOMOJIOTMYECKMH DI U
obmas ¢opmyna; u3zoMmepus; (HU3UUYECKHE CBOWCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI
NOJIyYEHHUSI.

12. IlpepenbHble, HenmpeaeabHbIC, APOMATHYECKHE YIJIEBOJI0PObI.

['openne mMeraHa Kak OAMH W3 OCHOBHBIX MCTOYHUKOB TEIJa B MPOMBIIUICHHOCTH U OBITY.
CBolicTBa IPUPOIHBIX YIIIEBOJOPOI0OB, HAXOKIECHUE B IPUPOJE U IPUMEHEHNE AJIKAHOB;
['openne aneTuieHa Kak MCTOYHHMK BBICOKOTEMIIEPATYPHOTO ILIAMEHHM [UIsl CBAPKU M PE3KU
METAJIJIOB;

13. Kucaopoacoaepxamme coefMHEeHUsI. A30TCOAepKAIIME COeTUHEHUS

(crtupThl ¥ (heHOIIBI, KAPOOHOBBIE KUCIOTHI U 3()UPHI, ANBAETUABI U KETOHBI, XKHUPBI, YTICBOIBI).
[IpakTueckoe  TpUMEHEHWE  OTWICHIJIMKONs,  mimiepuHa, ¢enona.  [IpumeHeHue
dopmanbaeruia, aneTanbAeruia, YKCyCHOW KHUCIOTH. Mblla KaK COJIM BBICIIMX KapOOHOBBIX
KUCJIOT. Morolpe ¢BOMCTBA MbLa. AaMHUHBLI H aMHUHOKHUCIIOTEI, OSJIKHY.

IIpakTHyeckue 3aHATHA

6*

IT3 Nell. CocraBiieHue peakuuii NpHCOCAMHEHUS] U OKHUCJCHHUSI HA NpUMepe J3THJIeHA.
Pemenue pacueTHbIX 3a1a4
C MCIOJIb30BAaHUEM IIJIOTHOCTH Ia30B IO BOAOPOIY U BO3AYXY.

113 Nel2. IlpoBeneHue XMMUYECKHUX PeaKIUii ¢ AHUJIMHOM M TJIUIIMHOM
JlaGoparopHas pabota «O0Opa3oBanue coneil anwinHa. bpomupoBanue anununa. OOpa3oBanue
cosieil rimiuHa. [looydenne MeTHOW COJTu TIIMIIMHAY. PeneHne SKCrnepuMeHTalbHbIX 3a/1a4.

I3 Nel3. PemieHne pacuyeTHBIX 32/1a4 110 YPABHEHUSIM PeaKUMil ¢ y4acTHEeM OPraHMYecKHX
BEILECTB.

Pemenune nenodexk npeBpalieHUil Ha TEHETHMYECKYIO CBSA3b MEXKIY KJIAacCaMH OpPraHMYeCcKUX
COEIMHEHUI C COCTAaBJICHHEM HA3BAHMI OPraHWYECKUX COEIWHEHHM M0 TPUBHAIBHOM WIH
MEXIYHAPOJAHOU CUCTEMAaTHYECKOW HOMEHKIIATYPE.

OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 4.3.
Opranunueckue BeuiecTBa
B KU3HEESITEIbHOCTH
YEJIOBEeKa.
[IpousBoACTBO U
HpUMEHEHHE
OpraHMYECKUX BEIIECTB
B IPOMBIIIJICHHOCTHU

Conep:xxanue y4eOHOro Mmarepuaja

14. buoopranuveckue coeMHEHMsI.

[Ipumenenne u 6uonoruveckas poib yrieBoaoB. OKUCICHUE YIIIEBOJAOB — HCTOYHHUK YHEPTUU
KUBBIX Opranu3moB. OOmacTu NMpUMEHEHHs] aMUHOKHUCIOT. [IpeBpamieHus OelKoB MUIIU B
opranuszMe. buonornueckue ¢ynknun OenkoB. buonormueckue QyHKIUM KUpoB. Poib
OpraHMYECKON XMMHH B pelIeHnHU npolieM nuiieBoi 6ezonacHocTd. HykienHoBble KUCIOTHI:
coctaB u crpoeHue. Crpoenue HykieotunoB. CoctaB HykinenHoBbiIX kucioT ([JHK, PHK).
PoJib HYKJIEMHOBBIX KHCIIOT B KU3HEESITEIbHOCTH OPraHU3MOB

15. Posib opraHmueckoii XMMHMH B pEIICHUH NpoOJeM 3HEpPreTHYeckoi Oe30macHOCTH, B

OK 01
OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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pPa3sBUTUM MEIULHMHBI, CO3JAaHUU HOBBIX MATEpUAJIOB, HOBBIX HCTOYHUKOB DHEPIUU
(anbTepHATUBHBIE MCTOYHUKU 53Hepruu). OmacHOCTh BO3JEHCTBHMSI Ha JKUBBIE OPraHU3MbI
OPraHMYECKHUX  BELIECTB  OTHCNBHBIX  KIACCOB  (YIJI€BOAOPOABI,  CHUPTHL,  (EHOIBI,
XJIODOPraHUYECKHUE MPOU3BOJAHBIC, aNbJIETUABI W Jp.), CMBICH TIOKa3aTess IpelelbHO
JOIIyCTUMON KOHLICHTPALUH

IIpakTnyeckune 3aHATHSA

2*

I13 Nel14. UnenTuduKanusi OpraHu4ecKuX COeANHEHNH OTAeJIbHBIX KJIaCCOB

(Ha TpUMepe albJIEeTHUAO0B, KpaxMmayia, YKCYCHOW KHCJIOTBI) C HCIOJIb30BaHUEM HX (PHU3UKO-
XUMHYECKHX CBOUCTB U XAaPaKTCPHBIX KaUCCTBCHHBIX peaKHHfI.

Pemennie npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUA 10 COCTAaBICHHIO XMMHYECKHUX PpPEaKIIHi,
OTpaAXAMUX XUMHUYCCKYHO AKTUBHOCTH OPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ B Pa3JIMUHBIX Cpcaax
(MpUpOTHBIX, OMOTOTHIECKUX, TEXHOTCHHBIX ).

Pa3nes 5. Kunernueckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NIPOTEKAHMA XUMHYECKUX pPeaKuii

Tema 5.1. CkopocThb

XUMHYECKUX PEAKIUM.

XUMHUYECKOE
paBHOBECHE

ConepxaHue y4eOHOro MaTrepuasia

16. Xumunueckue peaknuu. Kiiaccupuranus XuMuyecKMX peakimii:
CKOpOCTh peakluy, €€ 3aBUCHMOCTb OT pa3IMYHBIX (PAKTOPOB: IMPHPOJIBI pearupyrommx
BEIIECTB, KOHIIGHTPAIMM PEarupyroluX BELIECTB, TeMIepaTypbl M IUIOMIAIU PEaKIMOHHOMN
noBepxHOCTU. TeruoBele APQPEKTH XUMHUYECKHX peakuuil. DK30- W JHIO0TEPMHUYECKHE,
peaxkuuu.

17. O0paruMocTh peakuuil. XuMHUYEeCKOe PABHOBECHE U €r0 CMEIICHHWE MOJ JACHCTBHEM
pasnu4HbIX (HaKTOpPOB (KOHIICHTpAIUSl pPEAareHTOB WM MPOAYKTOB pEaKIuH, JaBICHUE,
TeMIiepaTypa) Ui CO3JaHHS ONTHMAIBHBIX YCIOBUU MPOTEKAHUS XUMHUYECKUX IPOIIECCOB.
[Tpunnun Jle [larense

IIpakTnyeckune 3aHATHSA

4*

I3 NelS. Onmnpeaesienne 3aBUCMMOCTH  CKOPOCTH PeakmuM OT KOHIEHTPALMU
pearupyouyx BeuecTs

HccnenoBaHue 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHLeHTpauuu. OmnpeneneHue KOHCTaHTbhI
CKOPOCTH peakliy rpa)udecKuM METOOM.

113 Nel16. Pemenune npakTHKO-OPUEHTHUPOBAHHBIX 32/]aHMH HA MPUMeHeHue npuHiuna Jle-
HlaTeabe

JUISL HAXOXKJEHUs HaIpaBJIEHUs CMEIIECHUS pPAaBHOBECHS XUMHUYECKOM pPEaKUWW W aAHAIN3
($akTOpOB, BIUSIOMINX HA CMEIICHHE XUMUYECKOTO PABHOBECHSI.

Bnusinue pa3nuyabix pakTOpoB Ha M3MEHEHHE PABHOBECHS XMMHUECKHUX PEaKIIHA.

3aKoH ,Z[GI>'ICTBYIOIJ_II/IX MAaCC W KOHCTAHTAa XUMHUYCCKOI'0O PAaBHOBCCHUS. Pacuernl PABHOBCCHBIX

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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KOHIIGHTPALUI pearupyromux BeIIeCcTB U MPOIYKTOB peakiuil. PacueTsl TermoBoro sddexra
peaKLuu.

Peakuuu oOHapy»eHUSI HEOPraHUYECKUX BELIECTB B pEabHBIX 00bEKTaX OKPY>KAIOIIEH CPEe/IbI.
KauecTBeHHBIE XMMHUYECKUE PEAKIIMH, XapaKTEpHbIE Ui OOHApYXKEHHUS OTAEINBHBIX KJIACCOB
OpraHMYECKUX COEIMHEHUH: (EeHOJOB, albJeTUI0B, Kpaxmala, YKCYCHOM KHCIOTHI,
AMUHOKHCIIOT H JIp.

Jlenarypanusi 6elKOB PU HArpeBaHHUH, [IBETHBIE PEaKIMU OEIKOB.

Pa3nen 6. PacTBopsl 4
Tema 6.1. Conep:xxanue y4eOHOro MmarepuaJja 2 OK 01
HonsTne 0 pacTBOpax 18. PacTBopenue kak ¢u3uKo-xuMHuyecKuii mpouecc. PactBopbl. CriocoObl MPUTOTOBIEHUS 2 OK 02, JIP 2, 3,
pactBopoB. PacTtBoprMocTh. MaccoBas monst pacTBOpeHHOro BemiecTBa. CMBICT IOKa3aTens 4,6,7,38,9, 10,
NpelenbHO JOMYCTUMOM KOHUEHTPAlMU U €ro HCIOJb30BaHUE B OICHKE 3KOJIOTUYECKOM 13, JIP-KK 1, JIP-
0€30IMacCHOCTH. COII-1-3
[TpaBuiia 3KOJIOTUYECKH 11€J1eCO00Pa3HOrO MOBEACHUS B OBITY U TPYIOBOU AESTEILHOCTH B LIETISAX OK 02
COXpaHEHUsI CBOETO 3JI0pPOBbsl M OKPYXarollel NPUPOIHOM Cpelbl; OMAaCHOCTh BO3JEHCTBUS Ha
JKUBBbIE OpTaHU3MbI OMPEIETICHHBIX BEIECTB.
Pemienne mpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUN HA PACTBOPHI, HCIIOIH3yEeMBIE B
OBITOBOM M TPOM3BOJACTBEHHON NIEITEILHOCTH YEJIOBEKA
Tema 6.2. Coaep:xanue yueOHOro MaTepuajia 2 OK 01
Hccnenosanue cpoiicts | [lpakTuyecKkue 3aHATHS 2% OK 04, JIP 2, 3,
pacTBopoB I13 Nel7. [IpuroroBienne pacrBopoB. McciienoBanne TucnepCHBIX CHCTEM 2 4,6,7,8,9, 10,
[IpuroroBneHue pacTBOPOB  3aJaHHOW  (MOJSIPHOM)  KOHIEHTpamuu (C  MPaKTHKO- 13, JIP-KK 1, JIP-
OpPUEHTUPOBAHHBIMU BOIIPOCAMHM ), ONIPEEIIEHUE CPEbl BOJAHBIX PACTBOPOB. COII-1-3
[IpurotoBneHne W HW3Y4YEHHE CBOWCTB JUCIEPCHBIX CHUCTEM pa3HBIX BHUIOB: CYCIEH3HH, OK 02
AIMYJIBCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX M KOJUIOMIHBIX PACTBOPOB,
BBISIBJICHHE OCHOBHBIX Pa3INuuil MEX]ly HUMHU.
MIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/leP:KaHMe (CoepPKAHNE TPUKJIATHOTO MOTYJIs)
Pazgen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1€ATEJIbHOCTH YeJI0BeKa 6 OK 01
Tema 7.1. Xumus B Conep:xxanue y4eOHOro MmarepuaJja OK 02
bairy 1 . 19. O0HapykeHHMe HEOPraHM4YeCKHX KATHOHOB M AHHMOHOB, OPraHMYeCKHX BeILIECTB OK OC;KJ%? 2.3
TpON3BONCTBCHHON OT/Ie/ILHBIX KJIACCOB € HCI0Jb30BAHNEM KA4eCTBEHHbIX peaKuuii 46 7’ 3.9 ’10’
ACATCIPHOCTH HCIIOBCKA | KayecTReHHBIE XMMMUECKHE pPEAKIMH, XapaKTepHBIE IS OOHAPYKEHHS HEOPraHHYECKHX 13’ TIP-KK 1. JIP-
BEIECTB (KaTHOHOB M aHWOHOB). CocTaBieHNEe ypaBHEHUN peaKIuii 0OHApyKeHHST KaTHOHOB [— ’ COH-1-3’
VI rpynmn u aHMOHOB, B T.4. B MOJIEKYJISIPHOW U HOHHOU (opMax. OK 02
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CocraBneHrne KayeCTBEHHBIX PeakUuil OOHApy>KEHHs] OPraHMYECKUX COCIUHEHHMH OTIENbHBIX
KJIACCOB.

IIpakTu4eckue 3aHATHS 2%
13 Nel8. Jxosornveckasi 0€30MaACHOCTb IMOCJHEACTBUI ObITOBOI M NMPOM3BOJACTBEHHOM 2
AesITeJIbHOCTH YeJIOBEKAa, CBSI3AaHHAs C nepepadoTKoil BelecTB
MOMCK U aHAJIM3 XMUMHUYECKON MHGOpMauu U3 pa3iNvHbIX MCTOUYHHUKOB (HaydHas U y4eOHO-
Hay4Has JIUTepaTypa, CpeICTBa MaCCOBOM nH(popmanuu, cetb IHTepHET U apyrue).
Keiicel (c yuetom Oynmymieit mpodeccHOHaIbHOM NeATebHOCTH) Ha aHalnu3 WHQPOPMAIUA O
IPOM3BOJICTBEHHON JESATENbHOCTH YEJOBEKa, CBA3aHHOM ¢ mepepaloTKOW M TOJy4eHHUEM
BEIIECTB, & TAKXKE C HIKOJIOTMUECKON 0€30MacCHOCThHIO

JAuddepeHunpoBaHHbIi 3a4eT 2%

\ Bcero 76
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3. YCJIOBUS PEAJIU3AIIMU ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
JANCHUITINHBI

3.1. TpeOoBaHMsA K MMHUMAJIbHOMY MaTEePHAJBHO-TEXHMYECKOMY 00ecneYeHHI0

Peanu3zanus y4eOHOW JOUCHMIUIMHBI TpeOyeT Hamuyus y4deOHOro KaOHHeTa

Jab0paTOPUH 1O XUMHH.

OobopynoBanue yueOHOro kabuHera, J1ad00paTopuu:

— Paboune Mecta 00ydaromuxcs (CTOJbI, CTYJbs) — IO KOJIMYECTBY 00YyJarOIUXCS;

— paboyee MecTo npenoaBatens — 1;

— mocka — 1 miT;

— KHIWKHBIN mKad — 1 mr.;

— yueOHO-MeToAnYeCcKas JIUTepaTypa 1o AUCHUIIINHE

— HaOOPBI MIAPOCTEPIKHEBBIX MOJIENIEH MOJIEKYI,

— MOJIeJIM KPUCTAJUIMYECKUX PEIIETOK,

— KOJIJIGKITUHU TIPOCTHIX U CIOKHBIX BELIECTB H/MIIH KOJUICKIIUU ITOJIUMEPOB;

— KOJUIEKIIMSI TOPHBIX OPOJI U MUHEPAJIOB,

— tabimna Meunneaeesa,

— 1mu¢poBbIEe 00pa30BATEIBLHBIE PECYPCHI.

— MEH3YPKH,

— MUIMETKU-KaneJIbHUIBL,

— TEPMOMETPHI,

— MHKPOCKOII,

— ITyTIBI,

— MpeMETHBIE U TOKPOBHBIE CTEKIIA,

— IJIAHILIETHI [T KalelIbHbIX peakiui,

— (punbpTpoBanpHas Oymara,

— MPOMBIBAJIKH,

— CTEKJISTHHbIE TPOOHPKH,

— PE3UHOBBIE MPOOKH,

— (ponapuku,

— HaOOp PEaKTUBOB,

— CTEKJISIHHBIE MAJ0YKH,

— IITaTUBBI JUIsSI IPOOUPOK;

— MEpHBIC [IWIHH/IPBI,

— BOPOHKH CTEKJISIHHBIE,

— BOPOHKH JienuTenbHble nuaunaapudeckue (50-100 mi),

— CTYIKU C TIECTUKOM,

— (papdopoBbie yamky,

— MHHLETHI,

— (punbTpEI OyMaXKHBIE,

— Bara,

— Mapis,

— YacoBbI€ CTEKJIA,

— DJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CIIUYKH,

— npuOOp AJIS MOTy4eHHs ra30B (WK IpoOUpKa ¢ Ta300TBOAHOM TPYOKO),

— JIepIKaTeNH 711 TPOOUPOK,

— CKJISTHKU JIJIs1 XpaHEHHsI pEaKTHBOB,

— pa3llaTOYHBIE JOTKH;
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— xumuueckue crakansl (50, 100 u 200 mn);

— IITATeNH;

— MHHIICTHI,

— CEKyHJOMEpHI (TaiiMephl),

— MepHble pobupku (Ha 10-20 mur)

— MepHbIe Ko0bI (25, 50, 100 u 200 M),

— BoJIsiHAs OaHs (WJIM TEPMOCTAT),

— CTEKJIIHHBIE MaJIOYKH;

— KOHHYecKue KonObl 1y1s TutpoBanus (50 u 100 mo);

— MHJUKATOPHbIE MOJOCKH Ui onpenenenus pH

— CTaHJapTHas WHAUKATOPHAS IIKAaJa;

— YHUBEPCAJIbHBIM HHIUKATOP;

— nunetku Ha 1, 10, 50 mut (um go3atopel Ha 1, 5 u 10 M),

— OIOpEeTKH U1 TUTPOBAHUS,

— meaunuHckue mrpuikl Ha 100—150 mo,

— J1abopaToOpHBIC W/ WIIA aHAJTUTUIECKHE BECHI,

— pH-metpsl,

— CYIIUJIBHBIN mKad

B mporecce ocBoeHUs MporpaMMbl y4eOHOW TUCHUIUIMHBI «XHUMHUS» CTYIEHTHI HUMEIOT
BO3MOXXHOCTh JIOCTyNa K DJEKTPOHHBIM Yy4eOHBIM MaTepHajaM [0 XUMHH, HMEIOLIUMCS B
cBOOOMHOM JnocTyne B cetn HHTepHET (RJIEKTPOHHBIM KHHUTAM,  TPAKTHKyMaM,  TeCTaM,
Marepuanam EI'D u ap.).

Texnn4veckue cpeacTBa 00yueHus :

— HOYTOYK ¢ nuuen3noHHbM [10 — 1 mT;

— TeneBu3op (KpaH) — 1 mr.

3.2. UnpopMmannoHHOe odecnedeHre peajn3auuu NporpaMmsbl

Jlnst peanmzanuu  mporpaMmbl  OuOiamoteunbin GoHx MHCTUTYyTa WMMeEeT MedaTHblE W
AIIEKTPOHHBIE O0pa3zoBaTeibHbIE W WH(POPMALMOHHBIE PECYpPChl, PEKOMEHJIOBaHHBIC IS
UCTIOJIB30BaHUs B 00pa30BaTEIFHOM IPOIIECCe, HE CTapIIIe MSATH JIET C MOMEHTA U3/JaHHUS.

3.2.1. OcHOBHELIE€ HCTOYHHUKH

1. AadpunoreHosa, MU. B. Xumust:  y4eOHMK ©M  TPaKTUKYM IS CPEIHEro
npodeccuoranbHOro oopazosanus / V. B. Audunorenosa, A. B. babkog, B. A. ITonkos. — 2-e u3n.,
ucrip. U jgom. — MockBa: M3marensctBo FOpaiit, 2023. — 291 c. — (IIpodeccronanbHoe

obpaszoBanme). — ISBN 978-5-534-11719-6. — Tekct: »snexktponHbiii // OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513807

2. I'muaka H. JI. O6mast xumusi: yue6Hoe mocooue / I'muuka H. JI. — Mocksa: KuoPyc,
2023. —752c.

3. I'munxka, H. JI. OGmas xumus B 2 1. Tom 1: yaeOHHK 1151 cpenHero mpodeccHoHaIbHOTO
obpazoBanus / H. JI. I'muaka ; mon pemakmueit B. A. TlomkoBa, A. B. babkoBa. — 20-e¢ wu3m.,
nepepad. m gom. — MockBa: M3marensctBo IOpaiit, 2023. — 349 c. — (Ilpodeccronansnoe
obpazoBanmue). — ISBN 978-5-9916-9672-2. — Tekcr: osnexkrponHsld // OOpa3oBarenbHas
matdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512151

4. I'muuka, H. JI. O6mas xumus B 2 T. Tom 2: yueGHuk ans By3oB / H. JI. I'munka ; non
penaknueit B. A. Ilonkosa, A. B. babkosa. — 20-e u3n., nepepad. u gom. — Mocksa: M3narenscTBo
Opaiit, 2023. — 379 c. — (Bricumiee obOpaszoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anexkTpoHHbIi // O6paszoBarenbHas matdopma FOpait [caitt]. — URL: https://urait.ru/bcode/512503

5. I'munka, H. JI. OOmas xumus. 3afauu U ynpaKHEHHs: y4eOHO-TIpaKTHUECKoe ocodue
JUTsl cpeaHero npodeccuonaabHoro oopasosanus / H. JI. 'munaka ; mox pemakmueii B. A. Tlonkosa,
A. B. babkoBa. — 14-e wu3n. — MockBa: WM3marensctBo HOpaiit, 2023. — 236 c. —
(ITpodeccuonanvuoe oOpazoBanme). — ISBN 978-5-534-09475-6. — Tekcr: S7EKTpOHHBIA //
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Oo6pazoBarenpHas mwatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

3aiines, O. C. Xumus. JlabopaTopHbIii TPaKTUKYM M COOPHUK 3a7a4: ydeOHOE TTOCOOHUe IS
cpennero npodeccronanbHoro oopasopanus / O. C. 3aiineB. — MockBa: M3garensctBo FOpaiir,
2023. — 202 c. —(IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcrt:
aneKTpoHHBIHN // O6pazoBaTenbHast miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

7. Hukutnna, H. I'. OOmas u Heopranmueckas xumus B 2 4. Yacte 1. Teoperuueckue
OCHOBBI: y4eOHUK W mpakTukyMm s By3oB / H. I'. Hukurtuna, B. U. I'pebenpkoBa. — 2-¢ usm.,
nepepad. u mon. — MockBa: MznarensctBo FOpaiit, 2023. — 211 c¢. — (Beicumiee obpazoBanue). —
ISBN 978-5-534-04785-1. — Tekcrt: anekrponHslii / ObpazoBarenbHas miargopma KOpaiT [caiT].
— URL: https://urait.ru/bcode/514851

8. Huxurtuna, H. I'. O6mas u Heopraunyeckast Xumus B 2 4. YacTb 2. XUMHUS dJIEMEHTOB:
y4eOHHMK W TIPAKTUKYM JJIsi cpenHero npodeccrnonansuoro oopazosanus / H. I'. Hukutuna, B. U.
I'pebenpkoBa. — 2-e u3z., nepepad. u nom. — Mocksa: MznarensctBo FOpaiit, 2023. — 322 c. —
(ITpodeccuonansuoe oOpazoBanme). — ISBN 978-5-534-03677-0. — Tekcr: 37eKTpOHHBIA //
Oo6pazoBarenpHas mnaTdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/514850

9. Huxonbckuii, A. b. Xumusi: yaeOHUK M MPAKTUKYM JJIsi CPEAHETO MPO(HECCHOHATEHOTO
obpazoBanmus / A. b. Huxonwsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepad. u gom. — Mocksa:
N3narensctBO Opaiit, 2023. — 507 c. — (Ilpodeccrnonansuoe obpazoanue). — ISBN 978-5-534-
01209-5. — Texkcr: snexkrponHblid // OOpazoBarenbHast miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

10. Xumus: yueOHUK Ui cpeqHero npodeccruoHanbHoro obpasosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. l'ony6es, B. H. lllanoBan ; mox o6mieit pegakuueii I'. H. daneea. — 2-e u3m.,
nepepab. u mon. — MockBa: MzmarensctBo IOpaiit, 2023. — 431 c.— (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct: oanektpoHHbii // (OOpa3oBaTenbHas
iardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (mata oopamenus: 07.09.2023).

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKHU

11. Xumus. 3agaunuk: yueOHOE Mocodue sl CpeHEero NpoQecCuoHaIbHOro 00pa3oBaHus
/ YO. A. Jlebenes [u ap.]; mox obmieit pemakiueii I'. H. ®aneeBa. — Mocksa: M3natenscTBo FOpaiT,
2023. — 236 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
anexkTpoHHbIH // OOpaszoBarenbHas matdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/513091

12. Tapmmn, A. II. Xumundeckue tepmunbl. CioBaph: yuyeOHOE mocoOue st BY30B /
A. II. T'apmun, B. B. MopkoBkuH. — 2-€ U3, ucnp. u aomn. — Mocksa: U3znarensctBo Opaiit, 2023.
— 452 c. — (Breicmiee oOpazoBanme). — ISBN 978-5-534-04639-7. — TekcT: 31eKTpOHHBIA //
O6pazoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

13. OneiinukoB, H. H. Xumus. AnroputMmsl pemieHus 3agad U TeCThl: yueOHOoe rmocodue
IU1sl cpenHero mpodeccuonanbHoro oopaszosanus / H. H. Onelinukos, I'. I1. MypaBbseBa. — 3-¢ u3n.,
ucnp. u jgon. — MockBa: WsnmatensctBo IOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpaszoBanme). — ISBN 978-5-9916-9665-4. — Tekct: osnexktponHblii // OOpa3oBaTenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

14. Pocun, . B. Xwumus. YueOHUK W 3aJauyHUK: IS CpeIHEro Mpo(ecCHOHAIBHOTO
obpazoBanus / . B. Pocun, JI. /1. Tomuna, C. H. ComoBbeB. — MockBa: M3marensctBo FOpaiiT,
2023. — 420 c. — (ITpodeccmonanbroe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr:
anekTpoHHBIHN // O6pa3zoBaTtenbHast miardopma FOpait [caiit]. — URL: https://urait.ru/bcode/512022

15. Xumust: yueOHUK 17151 cpeaHero npodeccrnonansHoro oopasoBanus / 0. A. JlebGenes,
I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan ; mox obmeit penakuueii I'. H. daneesa. — 2-e us.,
nepepad. m gom. — MockBa: M3marensctBo IOpaiit, 2023. — 431 c¢. — (Ilpodeccronansroe
obpazoBanmue). — ISBN 978-5-9916-7723-3. — Tekcr: osnexkrponHsld // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/51307
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3.2.3 UnTepHeT-pecypcebl:

16. Omummnuana «Iloxopu Bopo6seBsl ropei». — URL: www. pvg. mk. ru

17. OGpa3oBaTeabHBIN CAUT IS MKOJIBHUKOB «Xumusi». — URL: www. hemi. wallst

18. Obpa3zoBaTenbHbIi caldT A MKoILHUKOB . — URL: www. alximikov

19. Dnektponnas 6ubmmoreka mo xumuu. — URL: www. chem. msu. ru

20. WUnrepuer-uznanue 1s yuureneid «EcrecrBennsie Hayku». — URL: www. enauki. ru

21. Meroaunueckas ra3era «llepBoe centsops». — URL: www. 1september. ru

22. XKypnan «Xumus B mkone». — URL: www. hvsh. ru

23. Kypnan «Xumus u xu3ab». — URL: www. hij. ru

24. DnexTpoHHBIH XypHaT «XUMHUKH U XxuMus». — URL: www. chemistry-chemists. com

25. Hay4Ho-monmynspHbIi MpPOEKT «DJIEMEHThI OOJbIION Hayku» ((pu3HMKa, XHUMHI,
MaTeMaTHKa, aCTPOHOMHS, HAyKU O XU3HHU, Hayku o 3emie). HoBocTH Hayku, KHUTH, Hay4HO-
MOMYJISIPHBIE CTAThH, JIEKIIUU, SHIIUKIONEANH.

26. Caiit Hay4yHO-monyisipHoro xypHana «llorenmman» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

27. CaiiT  HayuyHO-ONyJIspHOro  JKypHana  «Xumus u  xu3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

28. OTkpbITas >MEKTpOHHass OmOIMOTeKa XMMHYeckoro moptana «Chemnety», coaepx ur
ydeOHbIe 1 MH(POPMAIMOHHBIE MaTepHaNbl IS IIKOJIHPHUKOB M y4duTelnel. B Hell MOXHO HaWTh
y4eOHUKH 110 OOIIel ¥ HEOPTaHUYECKON XMMHUHU, OPTaHMYECKOW XUMUH, MYJIbTUMEIHaMaTepUaIbI,
a TaKkKe 33Ja4d XMMHUYECKUX OJUMIINAJ C PELICHUSMH, 33a4ld BCTYMHUTEIbHBIX AK3aMEHOB IUIf
aburypuentoB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

29. Undopmanmonnele Marepuanbl 00  onuMmmuazax: MOCKOBCKOM  TOPOJICKOM,
Bceepoccuiickoit, Menneneesckoil, MexnyHaponHoi. IIpuBeneHsl 3amauv TEOPETUYECKUX U
AKCTIIEPUMEHTAIBHBIX TYpOB, MOAPOOHBIE perieHus, cucku u pororpadum nodemurteneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

30. Cuctema JOHWCTAaHIIMOHHOTO OOY4YeHHWs, HAMpaBlICHHAass B TIEPBYI0 oOdYepeah Ha
MOJArOTOBKY K OJIMMIINAJIaM BCEX YPOBHEN — OT LIKOJIBHBIX A0 MexayHapogHoi. CalT comep KUt
OTPOMHOE KOJIMYECTBO 3aJla4, CrPYNIUPOBAHHBIX KaK 10 TeMaM, Tak U 1o oiaumnuaaaMm. Ilo Bcem
OCHOBHBIM pa3jieJlaM XUMUH MPUBEIEH TEOPETUUECKUN MaTepual 1 pa300paHbl PEIIeHUs] TUTTOBBIX
3amau. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

31. Iopran no HanorexHonorusM. OCHOBHas IIeJIb — pa3BUTHE 00pa30BaHUS B 00JacTH
HAaHOTEXHOJOTMA M TMOArOTOBKA K HWHTEPHET-OJMMIIMAAe 1o HaHoTexHojorusMm. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

32. Hané&xnas crpaBodHass mHGOpMAIUS O XMMHUYECKHX 3JIEMEHTaX M MX CBOMCTBaxX (Ha
anrnuiickoMm s3bike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

33. Pycckosi3bIUHBIM  CaliT O  CBOMCTBaX  XuUMHYeckux diementoB. —  URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

34. HekoMMepyeckuii CalT OHJIAWH-00pa30BaHMsI, COACPKUT MHOTO HHTEPECHBIX
00pa30BaTeNbHBIX KYpPCOB M BHJCOJEKIMHA JJs IIKOJIBHMKOB, CTYIEHTOB W yuuTened. Ectb
HecKoabKo KypcoB no xumuu. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

35. Caiir Chemical AbstractService — cambplii aBTOPUTETHBII B MHUpPE XHUMHUHU
nH(pOpMaMOHHBIN HHTEpHET-pecypc (caiT maTHeIi) . — URL: http://www.organic-chemistry.org/

36. Iloptan o opranndeckoi XuMuu Ha aHrauiickoM si3bike. — URL: http://www.xumuk.ru

37. CaliT 0 XUMHMH: KJIACCHUeCKHe YYEOHUKH, CHPaBOYHHUKH, HHIMKIONEAUH, TOUCK
OpPraHMYEeCKUX W HEOPraHMYeCKMX peaklMii, cocraBileHue ypaBHeHud peakumii. — URL:
http://orgchemlab.com/
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4.

KOHTPOJIb n

OIIEHKA

OBIIEOBPA30OBATEJBbHON JUCHUILIAHBI

PE3YJIbTATOB

OCBOEHMA

KoHTponb 1 olleHKa pe3yabTaToB 00Y4YEHHUsI OCYLIECTBISETCS MpenoaBaTesieM B Ipolecce

NPOBEICHUS MPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJHEHHUS

00y4aromuMuUCs WHANBHUIYaJIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHui. Pe3ynbraThl 00ydeHHs

OnpeaACIIsIOT, 4YTO 06yanOH_II/ICC5I AOJDKHBI 3HATh, IOHUMATh U JCMOHCTPUPOBATH IO 3aBCPIHICHUU

N3YUCHUA TUCHUIIINHBIL.

Jlis GpopmMupoBaHus, KOHTPOJIS U OIEHKH PE3yJbTaTOB OCBOEHHUS Y4e€OHOW NMCUUILIMHBI
HCIIONIb3YETCSl CUCTEMa OLIEHOYHBIX MEPOIPHUSATHH, MpeAcTaBisomas co00i KOMIUIEKC y4eOHbBIX
MEPOTIPUSTHIA, COTIIACOBAHHBIX C pe3yJbTaTaMu 00y4eHHs U chopMymupoBaHHBIX ¢ yueTtoM OI'OC
COO (mpeametnsbie pe3ynbTarhl o aucuurinae) u ®I'OC CIIO.

Ne OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THNBI OLEHOYHBIX
MeponpUusATHIA

I | OcHoBHoOe conepskanue

1 DopMyIHPOBATH
Pa3gen 1. OcHoBEI pMy-Hip
0a3oBble MOHATHS U
CTPOeHMS BelllecTBa
3aKOHbI XUMHH
1.1 | OK 01 CrtpoeHne aToMOB CocraBnsate xumudeckue |1. Tect «CtpoeHune aToMoB

XUMHYECKHX DJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

(hopMyITBI COeTMHEHNH B
COOTBETCTBHH CO
CTETICHBIO OKHCIICHUS
XUMHNYCCKHUX 3JICMCHTOB,
HUCXOoada U3 BAJICHTHOCTU U
AJIEKTPOOTPHUIIATEIIEHOCTH

XHMHYSCKHUX IJIEMEHTOB B
MIPUPOJIa XUMUYECKON
CBSI3HY.

2. 3a1a41 Ha COCTaBJICHHC
XUMHAYECKHX (POPMYIT
JIBYXaTOMHBIX COEIMHEHUI
(oxcuaoB, cynbhHUIOB,
TUAPUJIOB U T.I.).

3. 3amagus Ha
HCIIOJIb30BaHNE XUMHUUECKOMN
CHUMBOJIMKH ¥ Ha3BaHUM
COCIMHEHUH I10
HOMEHKJIaType
MEXIYHApOAHOTO COI03a
TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBHUAJIbHBIX HA3BAHMM JI4
COCTaBJICHHUS XMMHYECKHX
(hopMyI ABYXaTOMHBIX
COeIMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U
T.I.) U APYTUX
HEOPraHUYECKUX

28




THunsl 0lleHOYHBIX

Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yueHust .
MeponpuATHIH
COEIMHEHU I OTAETbHBIX
KJIaCCOB
1.2 | OK 01 [Tepuonuueckuii 3aKoH U | XapaKTepH30BaTh 1. Tect «Metamnmuyeckue /
OK 02 tabmuma J1.1. XHMHYECKHE DJIEMEHTHI B |HeMeTaJlJIMYeCKHe CBOMCTBA,
Menpeneena COOTBETCTBHUH C UX 3IEKTPOOTPULATENBHOCTD U

MIOJIOKEHUEM B
MIEPUOJAUYECKONU CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
J.N. Menneneera

CPOJICTBO K DJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IIOJIOJKCHUEM B
MEePUOINYECKON CUCTEME
XAMUYECKHX DJIEMEHTOB
.. MenneneeBay.

2. [TpakTryeckue 3a1anus
Ha YCTaHOBJICHHUE CBSI3U
MEXy CTPOCHHEM aTOMOB
XHUMHYECKHUX 3JIEMEHTOB U
MEePUOINYECKUM
N3MEHEHHEM CBOMCTB
XAMUYECKHX DJIEMEHTOB U
HUX COEIUHEHNN B
COOTBETCTBUH C
MOJIOKEHUEM
Ilepuonnueckoii cucreme.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHUsI HA
XapaKTEePU3aIUIO
XAMHUYECKHX DJIEMEHTOB:
«Mertamnunyeckue /
HEMETaJNIMISCKHUE CBOMCTBA,
3IEKTPOOTPULATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHEM U
MOJIOJKEHUEM B
MEePUOINYECKOIN CUCTEME
XAMUYECKHX DJIEMEHTOB
.. MenneneeBa»
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Tunsl oeHOYHBIX

Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yueHust .
MeponpusTHi

2 Xapakrtepu3oBatb Tunbl |KoHTpoJIbHaAs1 paboTa

Pa3gen 2. Xumunueckue .
XUMUYecKHX peakuuii  |«CTpoeHue BelecTBa U
peakuuu
XHMHYeCKHe Peakium»
2.1 | OK 01 THOBI XUMHYECKUX CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBIcHUE
OK 04 |peakumit COCAMHEHMS, Pa3IOKEHUs, | YPABHEHUI pPEeaKINA:
oOMeHa, 3aMeIlIeHus, — COEMHEHMS], 3aMeIleHuS,
OKHUCJIUTEIBHO- pasznoxkeHus, oOMeHa;
BOCCTAHOBUTEIbHBIE — OKUCJIUTENIBHO-
peakuuu BOCCTaHOBUTEIbHBIX
peaKuuii C UCIIOJIb30BAHUEM
METOo/a JEKTPOHHOTO
OanaHca.
2. 3aaun Ha pacyeT MacChl
BellleCcTBa WK 00bEMaA
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce i 00bEMY OTHOTO
13 YYaCTBYIOLIUX B PEAKLIUU
BEILIECTB; PaCU€Thl
Macchl (00bEMa, KoMMJecTBa
BEIIIECTBA) MTPOIYKTOB
peaxiuu, eciiy OJJHO U3
BELIECTB UMEET MPUMECH
2.2 DJIEKTPOJIUTHYECKAS CocTaBisiTh ypaBHEHUS 1. 3amanus Ha cocTaBlieHUE
JUCCOLUAIMS M HOHHBIA |XUMHYECKUX PEaKINH MOJIEKYJISIPHBIX U MOHHBIX
oOMeH MOHHOTO 0OMeHa ¢ peaKIuii ¢ ydacTuem
y4acTHEM KHCJIOT, OCHOBaHUH U COJEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI
2. JIaboparopnas pabota
"TUnbsl XUMUYECKUX
peakuid"

3 Paznen 3. Crpoenne u |(HMcciaenoBath crpoenne u|KonTposbHas padora
CBONCTBa CBOMCTBA «CBoiicTBa
HEOpPraHu4ecKux HEOpPraHu4ecKux HEOpPraHu4ecKux
BelleCTB BelleCTB BeIIeCTB)»

3.1 | OK 01 Knaccudukanms, Knaccudumnuponars 1. Tect «<HomenknaTypa u
HOMEHKJIaTypa U HEOpraHU4ecKue Ha3BaHHWE HEOPTraHUUYECKHUX

CTPOEHHUE
HEOPraHUYECKUX
BEILECTB

BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

BELIECTB UCXOII U3 UX
XUMHYECKON (OPMYITBI UITH
COCTaBJIEHNE XUMUYECKON
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunsl 0lleHOYHBIX
MeponpUusATHI

(bopMyIIBI HCXOS U3
Ha3BaHMsI BEILleCTBA IO
MEXKIYHAPOIHON WU
TPUBHUATILHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyer
MaccOBOM J0JIH (Macchl)
XUMHYECKOTO DJIEMEHTA
(coenuHEHMsT) B MOJIEKYJIE
(cmecn).

3. IlpakTrueckue 3aJaHust
0 KJaccupuKaIum,
HOMEHKJIaType U
XUMHYeCKUM (hopmynam
HEOPTaHMYECKUX BEIICCTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTyeckue 3a1anust
Ha OTpesieNieHNe
XUMHYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBS3U U
THUIA KPUCTALTAYECKOMN
peleTku

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEILIECTB

YcranaBiauBaTh
3aBUCHUMOCTh (PU3UKO-
XHUMHYECKHUX CBONCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)KE TUIIa
KPHUCTAJUTMYECKON
peleTKu

1. Tect «OcobeHHnoOCTH
XUMHUYECKHX CBOMCTB
OKCHJIOB, KHCIIOT,
OCHOBaHUH, aM()OTEPHBIX
TUJIPOKCHUJIOB U COJICH.

2. 3aga"usg Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢ yyacTuem
MPOCTHIX M CIIOKHBIX
HEOPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETAJJIOB U aM(OTEPHBIX
DJICMCHTOB;
HEOPTraHUYECKHUX KHCIIOT,
OCHOBaHHUH ¥ aMpOTEPHBIX
THAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTePU3YIOMIUX UX
CBOMCTBA U CIIOCOOBI
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oeHOYHBIX
MeponpUusATHI

IIOJIYYEHHUSL.

3. IlpakTuko-
OpUEHTHUPOBAHHBIE
TEOpeTUYeCKHe 3aJaHusl Ha
CBOMCTBA U MOJIYyYECHUE
HCOPraHNYCCKUX BCUICCTB
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OK 01
OK 02
OK 04

Nnentuduxarms
HEOPTaHUYECKUX
BEIIECTB

Uccnenosarts
KaueCTBEHHBIEC PEAKIIHI
HeOpFaHI/I‘-IGCKI/IX BCIICCTB

1. ITpakTHko-
OpUEHTUPOBAHHBIE 3aJaHUS
10 COCTABJIEHUIO
XUMUYECKUX PEAKLUN C
y4acTHEM HEOPTaHUYECKUX
BELIECTB, UCIOJIb3yEeMbIX
VIS UX UIEHTU(UKALINY.
2.JIaboparopnas pabora:
“Unentuduxanus
HEOPraHUYECKUX BEIIeCTB”

Paznen 4. Crpoenne u
CBOMCTBA
OPraHuYecKux
BeIleCTB

HccaenoBars cTpoeHue U
CBONCTBA OPraHU4YeCcKHX
BeEIECTB

KonTpoabHas padora
«CTpoeHne H CBOMCTBA
OPraHMYecKuX BellecTB»

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIATypa
OpPraHWYECKUX BEIIECTB

Knaccudunuposatsb
OpraHUYecKUe BEIECTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. 3agaHus Ha coCTaBICHUE
Ha3BaHUW OPraHUYECKUX
COEAMHEHUH 11O
TPUBHUAJILHOW WUJIN
MEXKTYHAPOTHON
CUCTEMATUYECKOMN
HOMEHKJIaType.

2. 3anaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.

3. 3amauu Ha omnpeeeHne
npocreiiei GopmyIibr
OpraHN4YeCKON MOJIEKYJIbI,
HCXO/ISI U3 DIIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COCIMHECHUHN_

YcraHaBauBaTh
3aBUCHUMOCTH (PU3HUKO-
XUMHUYECKHX CBOMCTB
OpPraHUYECKUX BEILIECTB OT

1. 3agaHus Ha coCTaBIeHUE
YPaBHEHUN XUMHUUYECKUX
peakuuil ¢ yyaCTUEM
OpraHUYECKUX BEIIECTB Ha
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OK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunsl 0lleHOYHBIX
MeponpUusATHI

CTPOCHUSA MOJICKYJI

OCHOBAHHH UX COCTaBa U
CTPOCHHUS.

2. 3aga"usa Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peaKkuuit,
WJUTIOCTPUPYIOLIUX
XHUMHYECKHUE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX
peaKuuii U TeHETHYECKOU
CBSI3U OPTaHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacyeTtHbie 3a1a4yu 1o
YPaBHEHUSIM PEaKLIUii C
y4acTHEM OPTaHHYECKUX
BCIIECTB.

4. JlaboparopHast pabota
“IIpeBpateHus
OpPraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

Nnentuduxarms
OpPraHUYECKUX BELIECTB,
UX 3HaYCHHUE U
IPUMEHEHHE B OBITOBOMA
U IIPOU3BOJCTBEHHON
NesITeTbHOCTH YeJIOBEKa

Uccnenosats
Ka4eCTBEHHBIC PEAKIIUH
OpraHNYeCKHUX
COCIUHEHHUHN OTICITLHBIX
KJ1acCOB

1.ITpakTuko-
OPUEHTHUPOBAHHBIC 3aJaHUS
10 COCTaBJIEHUIO
XUMUYECKUX PEAKLUN C
y4aCTUEM OPTaHUYECKUX
BEIIIECTB, B T.4.
HCTIOJIb3YEMBIX JIJISl UX
uaeHTU(DUKAITIN B OBITY U
MIPOMBIIIIICHHOCTH.
2.JIaboparopnas pabora:
“Unentuduxanus
OpraHNYeCKUX COCTUHEHUHN
OTAEIbHBIX KIaCCOB”

Pazpnen S.
Kunernueckue u
TEePMOAUHAMHYECKHUE
3aKOHOMEPHOCTH
NPOTEeKAHUSA
XHMHYECKHX peaKkuuid

XapakTepu3oBaThb
BJIMSIHHE PA3JIHYHbIX
(¢paxkTopoB Ha
PaBHOBeECHE U CKOPOCTh
XHUMHYECKHX peaKkuui

OK 01
OK 02

CKOpOCTh XMMHUYECKUX
peakuuii. XuMru4ueckoe
paBHOBecCHE

XapakTepus3oBaTh
BIIUSTHUE KOHIIEHTPAIUU
pearupyrouux BemecTB U

[IpakTuko-
OpUEHTHUPOBAHHBIE
TEOpeTHYeCKHUe 3aJaHusl Ha
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THunsl 0lleHOYHBIX

Ne OK Monyas/Pa3nen/Tema | Pe3yabTat 00yueHust .
MeponpusTHi
TEMIIEpPaTyphl Ha CKOPOCTH |aHAIH3 (PaKTOPOB,
XUMHYECKHUX PEaKIIHii BIIUSIIOLIUX HA U3MEHEHUE
XapakTepu3oBaTh CKOpPOCTH XUMHYECKOH
BIIUSTHUE U3MEHEHUS peakuuu. [IpakTuko-
KOHIIEHTPALlMU BEIIECTB, |OPUEHTHPOBAHHBIC 3aJaHUS
peaKIu Cpeibl U Ha MPUMEHEHUE MTPUHIIUIIA
TEMIIEpaTypsl HA Jle-IllaTenve nns
CMEIICHUE XUMUYECKOTO |HAXOKJEHUS HallpaBIEHUs
paBHOBECHS CMENICHUSI PaBHOBECHUS
XUMHYECKON PEaKIuu U
aHanu3 (paKTopoB,
BIIUSIIOLIUX HA CMEILEHUE
XUMHUYECKOT0 paBHOBECHS
6 HccaenoBaTh HCTHHHBIE
Pa3znen 6. PacTtBopnl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTUKAMM
6.1 | OKO01 [Tonsitue o pactBopax  |Paznnyars UCTUHHBIE 1. 3amauu Ha
OK 02 pacTBOpbI IIPUTOTOBJICHUE PACTBOPOB.
2. IlpakTuko-
OpUEHTUPOBAHHBIE
pacyeTHbIC 3a1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOM U
MPOU3BOACTBEHHOMN
NesITeIbHOCTH YeJIOBEKa
6.2 | OK 01 UccnenoBanue croiictB |Mccnenoats hu3nko- JlaGopaTopHas pabota
OK 04 |pactBOpOB XMMHYECKHUE CBOMCTBA “IIpuroToBieHue
HCTUHHBIX PacCTBOPOB pacTBOpoB”
II | IlpodeccHoHATBLHO-OPUEHTUPOBAHHOE CO/IePKaHUE (CopepKaAHUEe PUKJIATHOTO
MO/1YJIfA)

7 Pa3zpen 7. OuenuBaTh NOCJeACTBUSA |3amUTA Kelca (¢ yueToM
Xumus B ObITY H OBITOBOM U Oynymen
NPOM3BOACTBEHHOM NPOHU3BOACTBEHHOMI npogecCHOHATLHOM
AeSITeJIbHOCTH AesITeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
4e10BeKa ¢ MO3ULMH

IKO0JIOTHYECKOM
0e30macHOCTH
OK 01 Xumus B ObITY U OnenuBats nociencteus |Keiic (¢ yuetom Oymymiei
OK 02  |mpou3BOACTBEHHOM OBITOBOH U npodecCuoHATBHON
OK 04 JEATEeIIbHOCTH YEJIOBEKA |ITPOU3BOICTBEHHOM NESATETLHOCTH)
OK 07 NEeITEILHOCTH YelloBeKa ¢ |Bo3MoKHBIE TEMBI KEHCOB:
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Ne OK Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

THunsl 0lleHOYHBIX
MeponpUusATHI

no3uruii sxonoruueckor |1. IloTemnenue kimuMmara u
0€30I1aCHOCTH BBICBOOOYIEHHE Ta30BbIX

THIPATOB CO JIHA OKeaHa.
2. byayiue mMarepuansl 1ist
aBua-, MalIMHO- U
pUOOPOCTPOCHHUSI.

3. HoBble maTepuaisl Ais
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pPacTUTETBHBIX MpPEerapaToB

O0mast KoMmneTeHumsl, Paznen/Tema Tun oueHOYHbIX MePONIPUATHS
JIMYHOCTHBbIE
pe3yJabTaThl
JIP.2 Paspgensr 1 -7 OIlCHKA COOCTBEHHOI'O MPOJIBUKECHUA,
JIP.3 JMYHOCTHOTO Pa3BUTHS 00yYaroIIerocs;
JIP.4 OIICHKA TUHAMHUKHU B OpPTaHU3AIMU COOCTBEHHOM
JIP.6 y4yeOHOM  AEATeNbHOCTH 1O  pe3yibTaTram
JIP.7 CaMOOIICHKHM, CaMOaHalM3a H KOPPEKIHU €€
JIP.8 pe3yabTaToB,;
JIP.9 MIPOSIBJICHUE BBICOKOIIpO(eccHOHaNbHON
JIP.10 TPYAOBOI aKTUBHOCTH;
JIP.13 y4acTHE B HCCIEIOBATEIIbCKOM U IPOEKTHON
JIP-KK-1 pabore;
JIP-COII-1 KOHCTPYKTUBHOE B3aMMOJICHCTBUE B Y4eOHOM
JIP-COTI-2 KOJUICKTHUBE/OpHUrane;
TIP-COII-3 JEMOHCTpPALIMSI  HABBIKOB  MEXJIUYHOCTHOTO

JIETIOBOTO OOIIEHHSI, COMATBHOTO UMUJIKA,;
TOTOBHOCTh K OOIIEHUIO M B3aUMOJICHCTBHUIO C
JIOABMH CaMOTO Pa3HOTO CTaTyca, STHUYECKOM,
peHHFHO3HOﬁ MPUHAAJICIKHOCTH )41 B
MHOT'000pPa3HbIX 00CTOATEIHCTBAX;
JEMOHCTpPALMS YMEHHUM U HABBIKOB PAa3yMHOIO
MIPUPOJIOTIOIB30BAHHS, HETEPIIMOTO
OTHOIIICHHUA K HeﬁCTBHﬂM, MPUHOCAIINUM BpPCA
9KOJIOTHH;

OTCYTCTBHC q)aKTOB MMPOABJICHUA UACOJIOTUU

Teppopu3Ma u IKCTpEMHU3MA cpenu
o0OyJaromuxcs;

OTCYTCTBHE COLMAIBHBIX KOH(DIMKTOB Cpeau
oOyuJaromuxcs, OCHOBaHHBIX Ha
MEKHALMOHAJIBbHOM, MEXXPEITUTHO3HOM ITOYBE
coOroieHne HOPM u [EHHOCTEH
0o0pa3oBaTeNbHOW OpraHU3alliK, y4acTHE B
peanu3aiu BOCIIUTATEIbHBIX IPOCKTOB
AHIIOO «Kybanckuit WHCTUTYT
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PO eCCUOHAIBHOTO 00Pa30BaAHUSY;
COOJIOICHHE HOPM U TIPaBUJI MpoIiecca
00y4eHUs1, OTBETCTBEHHOE M JJOOPOCOBECTHOE
OTHOIICHHE K CBOEMY OOYUEHHIO U TPYAY
MpernojiaBaTesei.
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