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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
HPEIMETA «XUMMUSD»

1.1. OO6aacTh NpUMEHEHHUS TPOrPAMMBI MPeIMeTAa:

PaGouass  mporpamma  mpeaMera  SBJISETCS  4YacTbl0O ~ OCHOBHOM
npodeccruoHanbHOi 00pa30BaTEIbHOMN MPOrpaMMBbl CpeIHEro MPodhecCuOHATBLHOTO
oOpa3oBaHUsl — MPOTrpaMMbl TOJTOTOBKH CHEIUATMCTOB CPEIHEro 3BEHa II0
crienmaiabHocT 33.02.01 dapmanus.

OVII.12 Xumus sBasiercs NpodUiIbHBIM yYeOHBIM MPEIMETOM ITPEAMETHON
obnactu «EcTecTBeHHO-HAy4HBIE MPEAMETHD» (eAepPaTbHOTO TOCYIapCTBEHHOTO
00pa30BaTEeNBHOTO CTAaHAAPTA CPEAHEro 001Iero oOpa3oBaHusl.

1.2. MecTo npeaMera B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOM

MPOrpaMMbl:

VYyeOubii npenMer «Xumus» ABisgeTcss 4yacThio OO61ieo0pa3zoBaTeIbLHOTO
IUKJIa OCHOBHON NpOo(heCCHOHATBbHOW 00pa30BaTENIbHON MPOrpaMMbl CPETHETO
poeCcCHOHAILHOTO 00pa30BaHUs — MPOTPAMMBI TOATOTOBKU CHEIHAINCTOB
cpeaHero 3BeHa no crnenuaibHocTu 33.02.01 dapmanus (ecTecTBEHHO-HAYYHbBIN
poQuIIb).

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIPAeT 0COOYIO pOjb B
CO3JaHUM HOBOW 0a3bl MaTepUabHOM KyJbTYphl, BHOCUT CBOM BKJIaJ B
(GbopMHpOBaHHE PALMOHAIBHOIO HAYYHOT'O MBIIUICHHS, B CO3JaHUE LIEJIOCTHOTO
IPEACTaBICHUS. 00 OKpPYXalollleM MHpE KaK O €AMHCTBE MPUPOJbl U YEIOBEKA,
KoTOopoe (popMupyeTcs B XMMUU Ha OCHOBE NMOHUMAaHUS BEIIECTBEHHOIO COCTaBa
OKPYAIOILIEr0 MUpa, OCO3HAHUS B3aWMOCBSI3U MEXIYy CTPOCHHEM BEIIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMH 00J1aCTSIMU IPUMEHEHHUS.

CoBpemeHHas XMMHUS KaK HayKa CO3U1aTeNIbHAsl, HAyKa BBICOKMX TEXHOJIOTUI
HampaBjeHa Ha pEIICHHE TJOOAIbHBIX TMPOOJEM YCTOHYMBOTO Pa3BUTHS
YEJIOBEYECTBA  -CBIPHEBOM,  DHEPreTUYECKOW,  MUIIEBOM,  DAKOJOTHYECKOH
0e30MacHOCTH W OXpaHbl 370pOBbs. TEeCHO B3aUMOJCUCTBYSI C JAPYTHUMH
€CTECTBEHHbIMU HAayKaMH, XHMHS CTajla HEOThEMJIEMOM YacThiO MHUPOBOI
KYJIbTYpbI, HEOOXOJMMBIM YCIIOBUEM YCIEIIHOTO TPYJa M KU3HHU KaXJOro 4JjieHa
oO1ecTBa.

[Ipn m3yuyeHum ydeOHOro mnpeamera «XUMUS» 3aJadell NEepPBOCTENEHHOU
3HAUYMMOCTH SIBIsieTCs (OPMUPOBAHME OCHOB HAyKM XHMHUHM Kak o0OJacTu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, TPAKTUYECKOMN IESITEIbHOCTH YEJIOBEKa U OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.

1.3. Ilesb u IJIaHUpPYeMble pPe3yJbTAaThl 0OCBOCHHS NpeIMeTa:
OcCHOBHBIE 11€JI1 U3YUYEHUS] yUeOHOT0 MpeaMeTa « XUuMUsD»:
— (QopMupoBaHUE TPEICTABICHUNA: O MaTEepUAIbHOM €AUHCTBE MHUDa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTU SIBJIEHUUM MPHUPOJIbI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHbIX HayK M e€ Beayuledl ponu B oOecredeHuu
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YCTOMUYMBOIO Pa3BUTHSI YEJIOBEUYECTBA: B PELICHUU MTPOOIEM IKOJIOTHUECKOM,
HPHEPreTUYECKOM W MHILEBOW O€30MaCHOCTH, B Pa3BUTUM MEIULIHHBI,
CO3/IJaHUH HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B 00ECIICUEHUHU
PaIMOHAIBHOTO TIPUPOJIOIIOIB30BAHUS, B (POPMUPOBAHUN MHUPOBO33PCHUS U
oOmieil KyJIbTyphl 4YEJNOBEKa, a TakKe OHKOJOTMYECKd OOOCHOBAHHOTO
OTHOUIEHUS K CBOEMY 3[I0POBbIO U IPUPOTHOM CPEJIE;

OCBOCHHE CUCTEMbI 3HAaHUH, JISKAIIUX B OCHOBE XUMUYECKON COCTABIIAIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpa: (DyHIaMEHTaJbHBIX MOHSTHUH,
3aKOHOB W TEOPUH XUMHUHU, COBPEMEHHBIX TMPEJCTABICHUNA O CTPOCHUU
BEIIECTBA HAa pa3HBIX YPOBHAX -aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJIMOJIEKYJIIPHOM, 0 TEPMOJIMHAMHYECKUX u KHMHETHYECKUX
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKUX PpEAKIUNA, O XUMHUYECKOM
paBHOBECHHU, PacTBOpax M JHUCHEPCHBIX CHUCTEMax, 00 OOUMX HayYHBIX
MPUHIIAIIAX XUMUYECKOTO MTPOU3BOJICTBA;

(dbopMupoBaHue y oOy4Jaronmxcs OCO3HAaHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUM HJi1 OOBSICHEHUS
KJIFOUEBBIX HJIEH U MPOOJEM COBPEMEHHOW XUMUH, I OOBSICHEHHUS U
MPOTHO3UPOBAHUS SIBJICHUW, HMMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOLY;
IPaMOTHOTO pEeUICHUsI MPOOJIeM, CBSI3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIM3a U OLEHKHU C MO3UIIUNA IKOJOTHUYECKONW 0€30MacCHOCTH MOCIEICTBHIMA
OBITOBOM M TIPOU3BOJCTBEHHOM JNESITEIILHOCTH YEJIOBEKA, CBA3AHHOW C
XUMHUUYECKUM MPOU3BOJICTBOM, UCIIOJIH30BAHUEM U MEPEPadOTKOMN BEILIECTB,;
yriIyOJeHue IpeACTaBICHU 0 HAyUYHbIX METO/JaX MO3HAHUS, HEOOXOIUMBIX
JUIsl IPUOOPETEHUSI YMEHUH OPUEHTUPOBATHCS B MUPE BEILIECTB U 00BSICHEHUS
XUMHUUYECKUX SIBJICHUM, HMMEIOIIUX MECTO B MPUPOJAE, B NPAKTUUECKOM
JEATEIIbBHOCTH U MIOBCEHEBHOMW KU3HU;

BOCIUTaHWE YOSKIEHHOCTH B TO3HABAEMOCTH SIBICHUHW TIPUPOIbI, YBAKEHUS
K TIpollecCy TBOpUYECTBA B OOJACTH TEOPETUUYECKUX U MPHUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIIMM K OOYYEHUI0O M TMO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHUTaHUIO Ha OCHOBE YCBOEHUS
0OLIEYeIOBEYECKUX [IEHHOCTEM;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKHX
criocoOHOCTe oOydarommxcs, (HOPpMUPOBAHHE Y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K C€aMO0Opa30BaHWI0 W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTEIIHON TPO(EeCcCHOHaNbHON M OOIIECTBEHHON JESTENHHOCTH,
OTBETCTBEHHOT'O OTHOIIECHUS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3/J0POBOM
oOpa3ze XU3HH;

dbopMupoBaHUE yMEHHUW U HABBIKOB Pa3yMHOI0 MPHUPOAOIOIL30BaAHUS,
Pa3BUTHE 3KOJOTUUYECKOW KYJIbTYphI, IPUOOPETEHUE OIbITAa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUECKOHN eI TEILHOCTH.



JInyHOCTHBIE pe3yabTaTbl OCBOCHUS OCHOBHOW  00pa3oBaTeNbHOM
IporpaMmbl  OOYYarOIIMMHUCS, OTPAKAIOIIME TOTOBHOCTH U CIIOCOOHOCTh
oOyJaromuxcs PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEH MO3UIHEH
JUYHOCTH, CHUCTEMOM LEHHOCTHBIX OPHEHTAlMM, TO3UTUBHBIX BHYTPEHHHUX
yOeXKACHUI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IEHHOCTAM POCCHUHUCKOTO
0O0IIIeCcTBa, pacIIMPEHUE KU3ZHEHHOTO OMbITA U OIBITAa JAEATEIHLHOCTH B MPOIECCE
peanu3anuy OCHOBHBIX HANPABICHUN BOCIIUTATEIBHON IEATEIIBHOCTH, B TOM YHCIIE
B YaCTHU:
rPa’*KIAHCKOr0 BOCIIMTAHUA:

— OCO3HAaHHME CBOMX KOHCTUTYIIMOHHBIX NIPaB U 00S3aHHOCTEN, YBa)KEHHE 3aKOHA
Y TIPaBOIIOPSAIKA;

NATPHOTHYECKOr0 BOCIIMTAHUSA:

— IEHHOCTHOE€ OTHOLIEHHWE K TOCYJIapCTBEHHBIM CHMBOJAM, UCTOPUYECKOMY M
IPUPOJIHOMY HACIEAUI0, MaMsATHUKAaM, TpaaunusM HaponoB Poccun,
JNOCTHXKEHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYJE;

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— OCO3HAHHE JyXOBHBIX LICHHOCTEN POCCUMCKOIO HAPOa;

— c(OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO MOBEICHHUS;

— CIOCOOHOCTh OLICHMBATh CHUTYalMI0O W TMPUHUMATh OCO3HAHHBIE pEIICHHUS,
OPHUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HaHME JMYHOTO BKJIa/ia B IOCTPOCHUE YCTOMYMUBOIO OYIyIIETO;

3CTETHYECKOI0 BOCIIMTAHMA:

— 3CTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa U OOIIECTBEHHBIX OTHOILICHU;

— CIIOCOOHOCTh BOCIPUHUMATH pa3JIMYHbIE BUABl HCKYCCTBAa, TpPAaaUuLUU U
(pu3u4ecKoro BOCIMTAHUSA:

— c(hopMHPOBAHHOCTH 37J0POBOIrO U O€30MaCHOT0 00pa3a )KU3HU, OTBETCTBEHHOTO
OTHOILIEHMS K CBOEMY 310POBBIO;

— AKTUMBHOE HENpHUSTHE BPEIHBIX NPHUBBIUEK W UHBIX (HOPM MPUUMHEHUS Bpeaa
(bU3MYECKOMY U TICUXUYECKOMY 3/10POBBIO;

TPYAOBOI'0 BOCIIUTAHMSA:

— TOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JIt00ue;

— TOTOBHOCTb K AKTMBHOM [EATEIBHOCTH TEXHOJOTUYECKOM M COLMAJIbHOU
HaIIpaBJICHHOCTH, CIIOCOOHOCTb WHULAPOBATH, IJIAHUPOBATH u
CaMOCTOSITEIIBHO BBIIIOIHATH TAKyI0 AEATEIBHOCTD;

— HMHTEpeC K pas3lInyHbIM cdepaMm npodhecCUOHATBHOU NeATeTbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIA BBIOOP Oynaymiel mnpodeccuu U pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

— TOTOBHOCTh M CIIOCOOHOCTh K OO0Opa3oBaHWI0O M CaMOOOpa30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HH;

IKOJIOTHYECKOI0 BOCIIUTAHMSA:

— Cc(OPMUPOBAHHOCTh  HKOJOTHYECKON  KyJIbTYpbl, TOHMMAaHWE BIUSHUSA
COLIMAJIbHO-DKOHOMUYECKUX TMPOLIECCOB HA COCTOSHHE NPUPOJHONM U



COLIMAJIBHOM Cpe/ibl, OCO3HAHUE TJIOOATIBHOIO XapakTepa 3KOJIOTHYECKUX
po0em;

IJIAHUPOBAHHUE U OCYIIECTBICHUE JICUCTBUM B OKPYXKAIOIIECH CpEie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

aKTUBHOE HEIMPUATHE IEUCTBUN, TPUHOCAIINX BPE OKPYKAOIIEN CPELE;
YMEHHE MPOTHO3UPOBATH HEOJIATONMPUSATHBIC SKOJOTHUUYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX JICUCTBUM, IPEIOTBPALIATh HX;

pacCIIMPEHUE OIBITA JICITEIbHOCTH IKOJIOTUYECKON HAIPABIEHHOCTH;

HEHHOCTU HAYYHOI'O MO3HAHUA:

chOpMHPOBAHHOCTh MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHOM NMPAKTUKU, OCHOBAHHOTO Ha JTUAJore
KYJIbTYp, CIHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM
MUpE;

OCO3HAHHUE IIEHHOCTU HAy4YHOU JEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATEIBCKYIO ACATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

MeranpeameTrHble pe3yJibTaThbl OCBOCHHS OCHOBHOM 00pa3oBaTENbHOMN

IIPOTrPaMMBbI JOJKHBI, OTPAKAOLIHE:
OBJIAJICHUE YHUBEPCAJIbHBIMH Y4eOHBIMHU NIO3HABATEJIbHBIMU JACHCTBUSAMM:
a) 6a30BbIE JJOTUYECKUE ECHCTBUS:

caMOCTOATEeNbHO  (opMmynuMpoBaTh UM aKTyalu3upoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABJIWBATh CYIIECTBCHHBI NPHW3HAK WM OCHOBAHUS IS CPaBHEHUS,
KJ1accupuKauu u 0000IICHHUS;

OTIpENeNIATh 1€ JACSATENbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHUSIX;
BHOCUTH KOPPEKTUBHI B JEATEIHLHOCTH, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB
IEJIIM, OIICHUBATh PUCKH TIOCTIEACTBUHN ACITCIBHOCTH;

pa3BUBATh KPEATUBHOE MBIIICHUE TIPU PEUICHUH KU3HEHHBIX MPOOIIEeM;

0) 0a30BBIC HCCIICAOBATEIBCKHUE ICHCTBUS:

BJIa/I€Th HaBBIKAMH y4e€OHO-MCCIEI0BATEIbCKON M MPOEKTHOM JEeSTEIbHOCTH,
HaBbIKaMU pa3pelieHust npooiem;

CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIBHOMY MOWCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B MTO3HAHMS;
OBJIAJICHUE BHJAMHU JACSATENBHOCTH IO IOJIYYEHUIO HOBOTO 3HAHHUS, €ro
UHTEpIIpEeTalliy, NMPeoOpa3oBaHUI0 W NPUMEHEHHIO B Pa3IMYHBIX Y4YEOHBIX
CUTYaIUsIX, B TOM YHUCJI€ IPU CO3JaHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;
dbopMHpOBaHHE  HAYYHOTO  THUMA  MBILUICHUS,  BJIQJCHHE  HAYYHOU
TEPMUHOJIOTHEN, KITFOUEBBIMU MOHATUAMH U METOJAMU;

CTaBUTh W (POpMYyJIHpOBaTH COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOM
NEeATETbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;



BBIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3Y €€ PELICHUs], HAXOAUTh apTyMEHTHI I JOKA3aTelbCTBA
CBOMX YTBEPKICHUH, 3a/1aBaTh ITapaMETPbl U KPUTEPUU PELLICHUS;
aHAJIM3UPOBATh ITOJIYUYEHHBIE B XO/I€ PELICHUS 3a1a41 PE3YJIbTAThI, KPUTHUECKH
OLICHMBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETECHHBIN OTIBIT;
pa3palaTheiBaTh IUIaH PEIICHHS MPOOJEMBI C YYETOM aHaiu3a HMEIOLIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

OCYILECTBIIATh LIEJCHANPABICHHBIII MOUCK IEpeHoca CPEICTB U CIOCOOOB
NEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 M IMPAKTUYECKYH O0JIacTh
KU3HEIECATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMS;

B) paboTa ¢ HH(pOpMAaIIUEIA:

BJIAJI€Th HABBIKAMU MOJY4YEHUS MH(OpPMAIMU U3 UCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOATENIbHO  OCYILIECTBIISATh MOWCK, AaHalIW3, CHUCTEMATHU3alUI0 W
MHTEPHPETALNIO HHPOPMALIMK PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS;
CO3/1aBaTh TEKCThI B pa3IUYHbIX (popMaTax ¢ yueToM HazHAueHHUs1 HH(OpMaLUU
U 1IEJeBO ayAuTOpuu, BBIOMpPAs ONTHUMAJIbHYIO (QOpMY MpEICTaBICHUS U
BU3YaIU3alHH;

OLICHMBAaTh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpPMALIMH, €€ COOTBETCTBHE
MPaBOBBIM M MOPAJIbHO-3TUYECKUM HOPMAaM;

UCIIOJIB30BaTh  CpPEACTBA  MH(POPMALMOHHBIX M  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  pENICHWH  KOTHUTWUBHBIX, = KOMMYHHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 ¢ COOJIIOJIEHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKH
0€30I1acCHOCTH, TUTUEHBI, PECYPCOCOEpExKEeHHs], TPABOBBIX U ITUUECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

BJIa/I€Th HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HH(OpMaLH, HH(HOPMALMOHHON
0€30M1aCHOCTH JIMYHOCTH.

OBJAACHUEC YHUBECPCAIBHBIMA KOMMYHUKATUBHBIMHA HeﬁCTBHHMHZ

a) oOlIeHue:

OCYILIECTBIIATH KOMMYHHUKAITMU BO BeeX cepax KU3HHU;

pacIio3HaBaTh HEBepOaJbHBIE CpeJCTBa OOIIECHHS, IIOHHUMAaTh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, PACMO3HABATh MPEANOCHIIKA KOH(PIUKTHBIX CUTYyaIlil U
CMSITYaTh KOH(JIUKTHI;

BJIQJICTh Pa3JIMYHBIMUA CIOCOOAMU OOIIEHUS U B3aUMOICHCTBUS;
apryMEHTUPOBAHHO BECTU JTUAJIOT, YMETh CMSTYaTh KOH(MDIUKTHBIC CUTYAIIHH;
pPa3BEpPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3pPEHHUSI C HCIHOJIb30BAHHEM
SI3bIKOBBIX CPEJ/ICTB;

0) coBMecTHas JIeITeIIbHOCTD:



NOHMMAaTh ¥ MCIOJIb30BaTh MPEUMYLIECTBA KOMaHJHOM W WHAUBUIYAJIBHON
paboThI;

BbIOMpaTh TEMATUKYy M METOIbl COBMECTHBIX JEHCTBUH C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh  II€JIM  COBMECTHOM  JI€ATENbHOCTH, OpraHU30BBIBaTb U
KOOPAMHUPOBATh JCHCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATh IUIAH JEHCTBHIA,
pacmpenenaTb pojad C y4eTOM MHEHHH YYaCTHHKOB, O0OCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAa/Ja M KaXJI0I0 YYaCTHUKA KOMaHbl B OOIIMIA
pe3yNbTaT Mo pa3pabOoTaHHBIM KPUTEPHSIM;

npearaTb HOBBIE IPOEKTHI, OLEHUBATb HAEH C TO3ULHMM HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH pa0OTY B YCIOBUSAX PEATBHOT0, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

OCYUIECTBJISATh TO3UTUBHOE CTPATETMYECKOE IIOBEJIEHWE B  Pa3IMYHbIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh NHULIUATUBHBIM.

OBJIa/IeHIe YHUBEPCAJIbHBIMHU PEryJTUBHLIMU AeHCTBUAMM:
a) caMOOpraHu3aIus:

CaMOCTOSITEJIbHO OCYLIECTBJISATh O3HABATEIIBHYIO JIESTEIbHOCTD, BBISBIISATH
npoOiemMbl, CTaBUTh ©  (HOpMyJIHMpoBaTh COOCTBEHHBIE 3aJadyd B
o0pa3zoBaTeIbLHOMN AEATEIBHOCTU U KU3HEHHBIX CUTYAIUsIX;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PElIeHUs TPOOJIEMbI C YY4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYALUsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;
JieJIaTh OCO3HAHHBIN BBEIOOP, apTyMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
peleHue;

OIICHUBATh IPUOOPETCHHBIN OIIBIT;

CrocoOCTBOBaTh (HOPMHUPOBAHUIO M TPOSIBJICHUIO IIMPOKON DJPYAHUIIMU B
pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENIbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIIaJICTh ~ HaBBIKAMHM  IIO3HABATCIIBHOM  pediiekcun  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

HCIIOJIB30BaTh MpUeMbl pedICKCUH JJIsl OLICHKHW CUTYalluu, BIOOpa BEPHOIO
pelieHus;

YMETh OILICHUBAaTh PUCKM M CBOECBPEMEHHO MPUHUMATh PEHIEHUS MO HUX
CHIDKEHHUIO;

B) SMOIIMOHAJILHBIN HHTEIJICKT, IMPEIToararonmi copMUpOBaHHOCTD:



CaMOCO3HAHUS, BKIIIOYAIOILIETO CIIOCOOHOCTh MOHMMATh CBOE€ SMOLIMOHAIBHOE
COCTOSIHME, BHUJETh HAINpaBJICHUS Pa3BUTHS COOCTBEHHOW 3MOIMOHATIHLHOU
cdepsbl, OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKJIIOYAIOIIEIO CaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEACHHE, CIIOCOOHOCTH aJalTHPOBATHCA K
HMOLIMOHAIBHBIM H3MEHEHHUSM U IMPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHUBAIIMU, BKJIIOYAIONIECH CTPEMJICHUE K JOCTHKEHUIO LETH U
yCHexy, ONTUMHU3M, HTHULIMATUBHOCTb, YMEHHE JCHCTBOBATh, UCXO/SI U3 CBOUX
BO3MOKHOCTEH;

AIMIATHH, BKIIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTBIBATh €r0 IPU OCYILIECTBICHUN KOMMYHHKAIUH, CIIOCOOHOCTD K
COUYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAaUBaTh OTHOIICHHUS
C JPYTUMH IIIOJIbMH, 3a00TUTHCSA, TPOSBIATH HMHTEPEC H paspemiarh
KOH(JIUKTBI;

) OpUHATHE ce0s U IPYTUX JTIOJICH:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI U apryMEHTHI APYIHX JIOJAEH IIPU aHAIN3E PE3yJIbTaTOB
NEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTHUX JIIOJEH HA OLINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeI0BeKa.

IIpeamMeTHbIE pe3yJbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTrPaMMBI:
— c(hopMHpPOBAaHHOCTh TMPEACTABICHUI: O MECTE€ U 3HAYEHUHU OPTraHUYECKOU

XHUMHH B CHCTEME €CTEeCTBEHHBIX HayK MU €€ poiau B 0O0eCICUCHHUH
YCTOMYMBOTO Pa3BUTHS YEJIOBEUSCTBA B PEIICHUH MPOOJIEM SKOJIOTHUECKOM,
DHEPIeTUYCCKOM W TIUIIEBOM OE30MacCHOCTH, B PAa3BUTHH MEIMIIUHBI,
CO3/IJaHUM HOBBIX MaTEPHUAIOB, HOBBIX UCTOYHUKOB PHEPTUU, B 0OECTICUEHUN
pPalMOHAJIBHOTO MPUPOAOIOIL30BaHusA, B GOPMUPOBAHUNA MUPOBO33PEHUS U
oOmiel KyJabTypbl YeJOBEKa, a TaKKe DKOJOTHYECKH OOOCHOBAHHOIO
OTHOUIEHHUS K CBOEMY 3I0POBBIO U TPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHWM, KOTOPask BKJIFOYAET:
OCHOBOIIOJIArarolNe TMOHITHUS - XHUMHYECKHUWA DJIEMEHT, aToOM, SApO U
SIIEKTPOHHAsE 000JI0YKa aTtoma, S-, p-, d-aTOMHBIC OpOHMTAlU, OCHOBHOE H
BO30YXIEHHOE COCTOSIHUSI aToMa, THOPUAN3alis aTOMHBIX OpOUTANICH, HOH,
MOJIEKYJia, BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMUYECKas CBS3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, yIIIepOIHbIN
CKelleT, (YHKIMOHAJIbHAS TpyMnma, pajukal, CTPYKTypHbIE (HOPMYIIbI
(pa3BEpHYTHIE, COKpAIlIEHHBIC, CKEJICTHBIC), HM30MEpHUsl CTPYKTYpHas U
MPOCTPAHCTBEHHAs (reoMeTpuyecKas), HM30MEphbl, TOMOJOTHUYECKUU P,
TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOJ- U a30TCOJEPKAIIME OPraHUYECKUE
COCIUHECHMUS, MOHOMED, MOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS,
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TEOpHH, 3aKOHBI (Tepuoanueckuii 3akoH [[.11. MenaeneeBa, Teopusi CTpOEHHS
oprannuyeckux BemectB A.M. DbyrinepoBa, 3aKOH COXpPaHEHHsS MacCChl
BEILECTB, 3aKOH COXPAaHEHHsI U MPEBPALICHUS SHEPrUU NPHU XUMHUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHHUS, JIEKAIINE B OCHOBE TOHUMAaHUS MPUYUHHOCTH
Y CUCTEMHOCTH XMMHUYECKHX SIBJICHUN;

IIPEICTABIICHNS] O MEXAaHU3MaX XUMUYECKUX PEaKLHUN, TEPMOIUHAMUYECKUAX
U KUHETUYECKUX 3aKOHOMEPHOCTSAX MX IIPOTEKaHUs, O B3aUMHOM BIIMSHUU
aTOMOB M TpPYIl aTOMOB B MOJIEKYyJaX (MHAYKTUBHBIH M ME30MEpHBIN
a¢dexrsl, opuentanTsl | u Il pona);

¢dakToNoOrUUECKUe CBEIEHUSI O CBOWCTBaX, COCTaBe, IMOJYYCHUU U
0€30MacHOM MCIOJIb30BAaHUU BaXKHEMIIMX OPraHUYECKHX BELIECTB B OBITY H
IPAKTUYECKON JEeATEIbHOCTH YEJIOBEKa, OONIMX HAayYHBIX IPUHLHUIAX
XMMHUYECKOTO MPOM3BOJACTBA (Ha IMpUMepe MPOU3BOACTBA METaHOJA,
nepepadoTku HehTH);

C()OPMUPOBAHHOCTh YMEHUI: BBISBIISTh XapaKTEPHbIE MPU3HAKU MOHITHM,
YCTaHaBJIMBATh UX B3aHUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIINE OHITHUS
IIPU ONKUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKHX COETMHEHHIA;
c(OpMHPOBAHHOCTh YMEHHIA:

UCITIOJIB30BAaTh XUMHUYECKYIO CUMBOJIMKY JUISI COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTBIX, COKpAIEHHBIX U CKEJIETHbIX) (opMyl
OpraHUYECKUX BEILECTB;

COCTABJISITh YPAaBHEHUS XUMUYECKUX PEAKIIUN U PACKPbIBATh UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN TMOCPEACTBOM COCTABJICHHUS
AIIEKTPOHHOIO OajlaHca ATUX peakUuid, peakuuid HOHHOro OOMEHa MyTEM
COCTABJICHHSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;
W3rOTaBIMBATh MOJEIIA MOJIEKYJ OPraHUYECKUX BEIIECTB I WILTIOCTPALUU
UX XUMHAYECKOIO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJICKHOCTh MU3yUYEHHBIX
OpraHUYECKUX BEIIECTB MO HMX COCTABY U CTPOEHUIO K OIpPEAeSIEHHOMY
KJIACCy/Tpynne COEIUHEHUM, aBaThb UM HAa3BaHUS IO CUCTEMATUYECKON
HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUA IS
OTIIEIBHBIX MPEACTaBUTENECH OpPraHMYEeCKUX BEUIECTB (ITHIICH, alleTUJIEH,
TOJIyOJI, TJIMLIEPUH, STUICHIJINKOb, (PeHON, (opMalbaerui, aueTaibIeru/,
alleTOH, MypaBbHHAas KUCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs,
NaJbMUTUHOBAS. KUCIIOTHI, TJIMIMH, aJlaHWH, MajbTo3a, (PYKTO3a, aHWUIIUH,
JVBUHWJI, U30IPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

cOPMHPOBAHHOCTh YMEHHUS OMNpPEACNATh BUJ XUMHUYECKOHM CBSI3U B
OpraHUYECKUX COEAMHEHUSX (KOBAJIEHTHAs W MOHHAS CBS3b, O- U S-CBSI3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHSTH TOJIO)KEHUSI TEOPUU CTPOCHUS
opranudeckux BeuiecTB A.M. byrtiepoBa s 0ObSICHEHHS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTABA U CTPOECHMUS;
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chOPMHPOBAHHOCT, ~YMEHHMHA  XapaKTepHU30BaTh  COCTaB, CTPOCHHUE,
bu3ndecKue ¥ XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEIACTaBUTEICH
pPa3JIMYHBIX KJIACCOB OPraHWYECKUX BEIECTB: aJKaHOB, IMKJIOAJIKAHOB,
aJIKEHOB, AJIKQJUEHOB, aJJKMHOB, apOMAaTUYECKUX YTJIEBOJIOPOIOB, CIIUPTOB,
aJIBJICTUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTHIX U CIOXHBIX A(UPOB,
KUPOB, HUTPOCOCIMHEHUA W aMHHOB, aMHHOKHCIIOT, OEJIKOB, YIJIEBOJOB
(MOHO-, M- W TOJIUCAXAPHUJOB), WUIIOCTPUPOBATh TEHETHUUYECKYIO CBS3b
MEXKJy HUMHU YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIHUA C
HCII0JIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHPOBAHHOCTh yMEHHUS TMOATBEP)KIATh HA KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTHM  PEaKIMOHHOM  CIIOCOOHOCTH  OPTraHHYECKUX
COCIMHEHUN OT KPAaTHOCTU W THUMA KOBAJICHTHOM CBSI3U (a- W S-CBSI3M),
B3aMMHOTO BJIMSIHUSI aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;
c(hOpMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKH YTIJIEBOIOPOIHOTO
Coipbs (He(QTh, NPUPOAHBIA Ta3, Yroiib), CHOCOOBI €ro mnepepadOTKu U
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMOM 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METOJaX T[O3HaHUs - HaOJIOJCHUH, W3MEPEHUH, MOJICIUPOBAHUH,
AKCTIIEPUMEHTE (PEaibHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;
chOpMUPOBAHHOCTh ~ YMEHHSI  TPUMEHSATH  OCHOBHBIE  OIEpaluu
MBICTTUTEILHON JIEATEIbHOCTH - aHAJM3 U CUHTE3, CpaBHEHUE, 0000IIeHHE,
CUCTEMATHU3alIMIO, BBISIBJICHUE NPUYUHHO-CICICTBEHHBIX CBA3CH - IS
M3YUYCHHS CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIHiL;

c(hOpMHPOBAHHOCTh YMEHUH: BBISBIATH B3aMMOCBSI3b XUMUUYECKUX 3HAHUH C
MOHATUSIMU U TIPEACTABICHUSMU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
J1s 00Jiee OCO3HAHHOTO MOHMMAaHHUS CYLIHOCTH MAaTepUAIbHOTO €IUHCTBA
MHUpa, HUCIMOJL30BaTh CHUCTEMHBIC 3HAHHUS 1O OPraHUYECKOM XWUMHM IS
OOBSICHEHHST W TPOTHO3UPOBAHUS SIBIICHUM, HMEIOIMIUX E€CTECTBEHHO-
Hay4YHYIO IPUPOY;

chOpPMHPOBAHHOCTh YMEHHI: TPOBOJUTH PACUETHI MO0 XUMHUYECKUM
dbopMynaM ¥ ypaBHEHUSM XHMHUYECKHUX PEAKIUH C HCIOIb30BAHUEM
dbu3nyeckux BeIWYMH (Macca, O0O0BEM Tra3oB, KOJHMYECTBO BEIECTBA),
XapakTepU3yIolMX BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACYETHI IO
HAXOXKJEHUI0O XUMUYECKON (OpMyJIbl BEIIECTBA MO M3BECTHHIM MAaCCOBBIM
JIOJISIM ~ XUMHUYECKUX DJJIEMEHTOB, TMPOJAYKTaM CrOpaHHs, IUIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATM3UPOBATH U OLICHUBATH
C MO3UIHAH DKOJIOTMYECKON O€30IMaCHOCTH MOCIEACTBASI OBITOBOM U
MPOU3BOJICTBEHHON JEATEIBHOCTU YeJIOBEKAa, CBSI3aHHOM C mepepaboTKoi
BEILIECTB, HCIIOJb30BaTh IMOJYYEHHBbIE 3HAHUS [JI1 MPUHSTUS TPAMOTHBIX
pelIeHu MpoOIeM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHUI: CaMOCTOSITENIbHO TJIAHUPOBATh M TPOBOIUTH
XUMHUUYECKUN IKCTIEPUMEHT (IOTYyYEHUE U M3YyUYEHUE CBOMCTB OPraHUYECKUX
BEIIIECTB, KaUYE€CTBEHHBIE PEAKIIUM YIJIEBOJAOPOJOB PAa3IUYHBIX KJIACCOB U
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KHCJIOPOACOIEPHKAIIUX OpraHUYECKUX BEILIECTB, peueHue
AKCIIEPUMEHTAIBHBIX 337a4 N0 PACHO3HABAHUIO OPTraHUYECKUX BEIIECTB) C
coOoicHueM TpaBuUil  0€30MacHOrO0  OOpallleHHsl C BEIIeCTBAaMH U
nabopaTopHbIM  00OpyaOBaHUEM, (OPMYTUPOBATh II€JIb HCCICIOBAHUS,
OpEJICTaBIsITh B  Pa3AM4HON  (QopMe  pe3yibTaTbl  JKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

COOJTI0/IaTh MIpaBUia SKOJOTUUYECKH 11€J1eCO00pa3HOro MOBEACHUS B OBITY U
TPYHAOBOM JEATENIBHOCTH B LEISAX COXPAaHEHUs CBOETO  3J0pPOBbBS,
OKPYXaroUIEH MPUPOTHON CPENIbI U IOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;
OCO3HAaBaTh OIACHOCTh TOKCHYECKOTO JCHCTBUS HA JKUBBIE OPTraHHU3MBI
ONPEAECIEHHBIX OPTaHUYECKUX BEMIECTB, HOHMMAs cMbICI nokasarens [1/1K;
aHaJIM3UPOBATh 11€J1€cO00pPa3HOCTh MPUMEHEHUS OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;
c(OPMHPOBAHHOCTh YMEHUH: OCYIIECTBIATh LIEJIECHANIPABICHHBIA TOUCK
XUMHUYECKON MH(QOpMALMU B Pa3IMYHBIX UCTOYHUKAX (HAy4Has U y4eOHO-
Hay4Has JMTEepaTrypa, CpeacTBa MaccoBod wuHpopMauuu, HMHTEepHeT U
JIpyrue), KpPUTUYECKHM AHAIM3UPOBATh XHMHUYECKYI0 HMH(MOpMaIuIo,
nepepabaThiBaTh €€ M UCIOJIb30BaTh B COOTBETCTBUU C IOCTaBJICHHOU
y4eOHOM 3aaueit;

Cc(OpMUPOBAHHOCTb MTPEICTABICHHIA:

O MATEpUAIBHOM E€JUHCTBE MHPA, 3aKOHOMEPHOCTSAX M IO3HABAEMOCTH
SBJICHUA TPUPOABI, O MECTE U 3HAYEHUU XHMHHU B CUCTEME €CTECTBEHHBIX
HayK 1 €€ PoJu B 00ECIEYeHUH YCTOMUNBOIO Pa3BUTHSI, B PEILIEHUH ITPOOIIEM
HKOJIOTUYECKOM, PHEPreTUUECKOW M MUIIEBON O€30MacHOCTH, B Pa3BUTUU
MEJUILMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX UCTOYHUKOB HHEPTHUU, B
00€eCleYeHNN palUOHAIBHOTO MPUPOJIONOIB30BAHMS, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOIEH KyJbTypbl YEJIOBEKa, a TAKKE 3KOJIOTMYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 3[J0POBBIO M IPUPOIHOM cpele;
C()OPMUPOBAHHOCTh BJIAJEHUSI CUCTEMONW XUMHYECKMX 3HAHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE MOHATHS - XUMUYECKUI 2JIEMEHT, aTOM, PO
aToMa, M30TOINbl, COCTOSIHUS aTOMa, TMOpUIM3alus aTOMHBIX OpOuTasei,
WOH, MOJEKyJa, BAJICHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJIEHUSI, XUMHUYECKas CBA3b (KOBAJCHTHAs, WMOHHAs, MeTajulMuecKas,
BOZOPOJIHASI), KpUCTAJUIMUECKasi peliéTka, XMMUYECKasl peakius, pacTBop,
AIEKTPOJIMTBI, HEIJIEKTPOJIUTHI, SJIEKTPOJIUTAYECKAS TUCCOLMALINS, CTENEHD
JUCCOLMALNHN, BOJOPOIHBIA TOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEID,
TEII0BOM A((HEKT XUMUYECKON peaKIMK, CKOPOCTh XMMHUYECKON peakluu,
XUMHYECKOE PABHOBECHUE;

TEOPUH W  3aKOHbl  (TEOpPUS  DIIEKTPOJIUTHYECKOM  JIHCCOLMALNHU,
nepuoanuecknii 3akoH J[.M. MeHnneneeBa, 3aKOH COXpaHEHUsS MAaCChI
BEILECTB, 3aKOH COXPAaHEHHsI U MPEBPALICHUS SHEPTrUU NPH XUMHUYECKUX
peakLusIX, 3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB, 3aKOH JICUCTBYIOIIMX MAacc),
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XUMHUHU, MHUPOBO33PEHUECKUE
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3HAHMS, JIeKAIIME B OCHOBE IIOHMMAHUSA NPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKUX SBJICHUM; COBPEMEHHBIE NPEICTABICHUSA O CTPOCHUH BEILIECTBA
Ha aTOMHOM, HOHHO-MOJIEKYJIIPHOM M HaJMOJIEKYJISIPHOM YPOBHSIX;
IIPEACTABIICHNS O MEXaHU3MaX XMMHUYECKUX PEaKUUN, TEPMOJIUHAMUYECKUX
M KUHETUYECKMX 3aKOHOMEPHOCTSIX HX IMPOTEKAHUSA, O XUMHUYECKOM
PABHOBECHH, PACTBOPAX U NHUCIIEPCHBIX CUCTEMAX;

(akTOJIOTUYECKHUE CBEIEHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUU U
0€3011aCHOM UCHOJIb30BaHUHU BaKHEUIINX HEOPTAHUYECKUX BEILECTB B OBITY
U TPAKTUYECKOW MAESITEIPHOCTH YEJOBEKAa, OOIIMX HAyuYHBIX MPUHIUIAX
XUMHYECKOTO ITPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUU: BBIBISTh XapaKTepHBbIC MPU3HAKUA MOHITHIA,
YCTaHaBJIMBATh UX B3aWMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIME ITOHATHS
IIPY OITMCAHUH HEOPTaHWYECKUX BENIECTB U UX ITPEBPAILCHUN;
C(OPMUPOBAHHOCTh YMEHHS MCIIOJB30BATh XMMHUYECKYIO CHUMBOJIUKY MJIs
cocTaBieHUs. (OpMyJl BEIIECTB M YpPaBHEHUH XMMHMUYECKUX DPEAKIIHI,
cucremarnyeckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJICJIbHBIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHUSI ONIPEIEIATh BaJIEHTHOCTh U CTENIEHb OKUCIICHHUS
XUMHYECKUX DJJIIEMEHTOB B COCIWHEHUAX, BHUJ XUMHUYECKOW CBS3HU
(koBajIeHTHas, MOHHA, METAJIINYECKAs, BOJOPOJIHAS), THII
KPUCTALUINYECKOU PEIIETKN KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBSICHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJ]a XUMUYECKOM CBSI3U U TUIA KPUCTAIUIMUECKON PElETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHNW3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;
c(hOpMHPOBAHHOCTh YMEHHIA:

KJIACCU(PUIIMPOBAThH: HEOPraHMUECKHE BEIIECTBA [0 UX COCTAaBY, XUMHUECKUE
peakuuu IO pa3IMYHbIM MpU3HAKaM (YHUCIYy M COCTaBy pearupyrouux
BEIIECTB, TEIJIOBOMY 3(P(EKTy peaklnH, U3MEHEHUIO CTETEHEH OKUCIIECHUs
3JIEMEHTOB, 0OPAaTUMOCTH, YUACTHIO KaTaJlu3aTopa u ApyTue);
CaMOCTOATENILHO BBIOMPATh OCHOBAHMSI M KPHUTEPUHU IS KiIacCHU(PUKALUU
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpPMHPOBAHHOCTh YMEHHUSI PACKPBIBaTh CMBICT MEPUOJMYECKOr0 3aKOHA
JA.N. MenneneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATH3UPYIOILYIO,
OOBSACHUTETBHYIO U IPOTHOCTHYECKYIO (DYHKIINU;

c(hOpMHPOBAHHOCTh YMEHHIA:

XapaKkTepU30BaTh JJIEKTPOHHOE CTPOCHUE ATOMOB M HMOHOB XWMHUYECKHX
AJIEMEHTOB NIEPBOr0-4eTBEPTOro nepuonos llepuonnueckon cucremsr J[.1.
MeHnneneeBa,  WCNONB3Yysl  MOHATHS ~ «JHEPrETUYECKHE  YPOBHWY,
«IHEPreTUYECKHE TIOyPOBHIY, «S-, p-, 0-aTOMHBIC OpOHUTAIN», «OCHOBHOE U
BO30YXIEHHOE PHEPTreTUYECKUE COCTOSIHUS aTOMay;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX AJIEMEHTOB U
MX COEIMHEHUU 1o nepuoaaMm u rpynmnam llepuomnueckon cucremst [I.U.
MeHnneneeBa, BaJCHTHbIE BO3MOYKHOCTH aTOMOB DJJIEMEHTOB HAa OCHOBE
CTPOEHHMSI UX DJIEKTPOHHBIX 000JIOUEK;
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c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME
XMMHAYECKME CBOMCTBA BEIIECTB pPAa3JIMYHBIX KJIACCOB, NOATBEPXKAATh
CYILLIECTBOBAHHME T€HETUYECKOU CBI3U MEXY HEOPTAHUYECKUMHU BEIIECTBAMHU
C IOMOIIBIO YPAaBHEHUHN COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;
c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CYITHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUM ITOCPEACTBOM COCTABJICHUS
AJIEKTPOHHOTO OajaHca 3THX peaklUi; peakinii MOHHOTO OOMEHa MyTEM
COCTABJICHHUS UX IOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

pEeaKunil THAPOIIN3A;

peakiuii KOMILIEKCOOOpa3oBaHus (Ha MpuMepe THIPOKCOKOMIUIEKCOB IIMHKA
U aJIIOMUHUA);

c(OPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUs
XUMHAYECKUX PEAKIHM C Y4YETOM HX DJHEPIETUUYECKHUX XapaKTEPUCTHK,
XapakTep M3MEHEHUs CKOPOCTH XHMHYECKOM PEAKIHUHA B 3aBUCUMOCTH OT
pa3MyHbBIX (PAKTOPOB, a TaKXKe XapaKTep CMEHICHUS XUMHUYECKOTO
paBHOBECHS IO/ BIMSHUEM BHEIIHUX Bo3AehcTBUi (mpuniun Jle [llarense);
C()OPMUPOBAHHOCTb YMEHHUS XapaKTEpU30BaTh XHMHUYECKUE PEaKIIUH,
JIeXkalye B OCHOBE IIPOMBILIIJIEHHOIO IIOJIYYEHHUsI CEPHOM KUCIIOThI, aMMHUAKa,
o0111e Hay4Hble MPUHIUIBI XUMUYECKUX IPOU3BOCTB; 1€JI€CO00Pa3HOCTh
IPUMEHEHNS HEOPraHMYECKUX BEIIECTB B IPOMBIIIJIEHHOCTH U B OBITY C
TOYKH 3PEHUSA COOTHOLLICHUS PUCK-TI0JIb3a;

c()OPMHPOBAHHOCTh BIJIAJICHUS] CHUCTEMOM 3HAHUW O METOJAX HAYYHOIO
MO3HAHUA SIBJIEHUN MPUPOJbI - HAOJIOJIEHUE, U3MEPEHUE, MOJECINPOBAHUE,
HKCIIEPUMEHT (pEajbHbIl M MBICIEHHBIN), UCIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKaX, YyMEHHs MNPHUMEHATh OTH 3HAHWUS TPU OSKCHEPUMEHTAIBHOM
UCCJIEIOBAHUH BEILECTB U ISl OOBSICHEHUS] XUMUYECKUX SIBJICHUM, UMEIOIINX
MECTO B IIPUPOJIE, IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA U B IIOBCEIHEBHOU
KU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHSI BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSAMH U IIPEIACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
Ju1st 00Jiee 0OCO3HAHHOIO MOHUMAaHUS MaTepUaIbHOTO €IMHCTBA MUPA;
c(OpPMHPOBAHHOCTh YMEHUS POBOAUTH PACUETHI:

C HCIIOJIb30BAHUEM IIOHATHM «MaccoBas IOJIs BEIIECTBA B PacTBOpe» U
«MOJIIpHAS] KOHLIEHTPALIHS;

Macchl BelllecTBa UM 00bEMA ra3a Mo M3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEaKLIUU BEUIECTB;
Ter1oBoro 3 dexra peakiuu;

3HAQ4YEHUS BOJOPOJHOIO IIOKA3aTelsl pacTBOPOB KHUCIOT M ILIEJIOYEH C
WU3BECTHOU CTENEHBIO TUCCOLUALINY;

Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOJIYKTa PEaKIUH, €CIU OJHO U3
MCXOJHBIX BEIECTB IaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOU 10JIEN
pPacTBOPEHHOIO BELIECTBA WJIM IaHO B U30BITKE (MMEET MPUMECH);

JIOJIM BBIXOZA IPOJIYKTA PEAKLINH;

00BEMHBIX OTHOILLEHUH ra30B;
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— c(hopMHpPOBAaHHOCTh YMEHMIA: CaMOCTOSTEIbHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUNA HKCIEPUMEHT (MPOBEJEHUE pPEAKUUHd HOHHOIO OOMEHa,
MOJTBEPXKJICHUE KAaYeCTBEHHOIO COCTaBa HEOPTaHMYECKUX BEUIECTB,
OTNpe/eNiEeHuEe CpeAbl PACTBOPOB BEIIECTB C MOMOIIbIO WHAMKATOPOB,
U3y4YCHHE BIMAHUA PaA3TUYHBIX (PAKTOPOB Ha CKOPOCTb XHWMHUYECKOU
peaKkiiy, pelieHHe SKCIEPUMEHTAIBHBIX 3aJad Mo TemMaMm «Metamisl» |
«Hemeramnel») ¢ coOmrojeHueM TMpaBW Oe€30MacHOro oOpalieHus ¢
BEIIECTBAMU M J1a0OpaToOpHBIM 00OpyJOoBaHUEM, (OpPMYIHUpOBaATH LETh
UCCJICIOBAHMSI, TMPEJCTaBIsATh B  pa3iuuHOM  (opme  pe3ysbTaThbl
HKCIIEPUMEHTA, aHAIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCT;

— chopMHpOBaHHOCTP  YMEHHH:  CcOONIONAaTh  TpaBUiia  TOJH30BAHHUS
XUMHUYECKON TMOCYI0M U JabopaTOpHBIM 00O0pYIOBaHHEM, OOpAaIlEHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO  BBINOJHEHHUIO
7a00paTOPHBIX XWMHUYECKUX OIBITOB, SKOJOTHYECKH IEJIeCO000pa3HOro
MIOBE/ICHUS B OBITY U TPYAOBOM NEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO
3/10pOBbSl, OKPY’KAIOLIEH MIPUPOIHOM Cpellbl U JOCTUKEHUSI €€ yCTOMYMBOTO
pa3BUTHA, OCO3HABaTh ONACHOCTh TOKCHUYECKOTO JCHCTBUS Ha JKUBBIC
OpPraHM3Mbl ONPEJENEHHBIX HEOPTraHMYECKHX BEILECTB, IMOHHUMAas CMBICI
nokazaresns [TJIK.

VYyeousii npeamer OVYI.12 Xumus yvactByer B (OpMUPOBAHUH Y
CTYAEHTOB CJIEAYIOIINX KOMITETCHIINM:

OK 07. CopelcTBOBaTh  COXPAaHEHHMIO  OKPYXAIOIIEW  Cpensl,
pecypcocOepexeHnto, NPUMEHITh 3HaHUS 00 WM3MEHEHUW KIMMaTa, MPUHLIMIIBI
OEepeXIMBOT0 MPOU3BOACTBA, A(P(PEKTUBHO JEHUCTBOBATH B YPE3BBIYANHBIX
CUTYaLHSIX.

2. CTPYKTYPA U COAEPXAHMUE ITPEJIMETA
2.1. O0bem yueOHOro mpeaMeTa M BUbI Y4eOHOH padoThl

Tabmauia 2
Bceero, O6nem 1o ceMecTpaM

O06Bem paboThl 00yJaroIUXCs ac. 1 2
YuelOHble 3aHsATHS, 146 68 78
B TOM YHCIIE
Jlexiust (ypok) 134 68 66
Cemunap/npaktuueckoe 3aasitue (C/I13) - -
JlabopaTtopnoe 3ansitue (JI3) - - -
KoHncynpTanuu 12 - 12
[TpakTHka - - -
CamocrosiTeibHas padora odyuaromerocst (C/P) 28 10 18
IIpome:xxyTouyHast aTTecTanus: Bux KoHnTtponbHas SK3AMEH

pabota
Yacel 6 - 6

OO0muii 00bemM JUCHUNIMHBI 180 78 102
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2.2. TemaTu4yecKuil IJIAH U COAEPKAHNE Y4eOHOI0 MpeaAMeTa

Tabauua 3
=
= »
HaumenoBanue Copaepxxanue yueOHOro Mmarepuaa u Gopmbl 5 S
pa3/1esioB U TeM OPraHu3alMu AesiTeIbHOCTH 00y4aoIIUXCs - g
=)
Pa3nen 1. Oprannyeckasi XuMusi 68
Tema 1.1. Ypoxk (conep:kaHue y4eOHOro MaTepuajia): 14
Teopernueckue [Ipeamer u 3HaYEHUE OPTAHUYECKOW XUMHUH, IIPEACTABICHUE O
OCHOBBI MHOT000pa3uu OPraHuYeCKUX COeTMHEHUI.
OpraHUYECKOM DONEKTPOHHOE CTPOEHHE aToMa YIJIEpOJa: OCHOBHOE H
XUMHH BO30YKIEHHOE COCTOSHUS. BaneHTHbIe BO3MOXHOCTH aroma

yriaepoaa. XMMHUYECKas CBA3b B OPraHUYECKUX COEAUHEHMSIX.
Tunsl rUOpUIM3aLMM  aTOMHBIX — OpOUTanell  yriepoja.
MexaHu3Mbl 00pa30BaHusl KOBAJICHTHON CBs3M (OOMECHHBIN U
JIOHOPHO-aKIENTOPHBINM). THUNBI TNEPEeKpbIBAHUS aTOMHBIX
opburtaneii, o- u f-cBsizu. OnuHapHasi, ABOWHAs U TpoOilHas
cBs13b. CriocoOBI pa3phiBa CBSA3EH B MOJIEKYJIaX OPraHUYECKUX
BemiecTB. [loHATHE O CBOOOJHOM pamukaie, HyKiIeopuie U
aeKTpoduIIe.

Teopust CTpo€HHs] OpPraHUYECKUX  coeauHeHu A.M.
bytnepoBa u coBpeMeHHBIE MNPEICTABICHUS O CTPYKType
MOJIEKYJ. 3HA4€HHE TEOpUU CTPOEHHUS OPraHUYECKHUX
coequHeHUl. MoneKkyaspHble W CTPYKTYpHbIE (OPMYIIBL.
CrpykrypHble (HOpMYIIBI pPa3IHMYHBIX BUIOB: pa3BEPHYyTas,
COKpalléHHasi, CKeJIeTHasl.

N3omepust. Bunpr U30MEPUU: CTPYKTypHasi,
IIPOCTPAHCTBEHHAS.

OnekTpoHHble A()QPEKTh B MOJEKyJIaX OpPraHUYECKHUX
COeMHEHUH (MHAYKTUBHBIN U Me30MepHBIi 3(h(HeKThI).
[IpencraBnenne o kiaccu(puKalUMU OPraHUMYECKUX BEIECTB.
Ilonatne o  ¢yHKOMOHaNBHOW  rpynme.  ['omosorus.
I'omonoruueckue psnel. Cucrematudeckass HOMEHKJIATypa
oprannueckux coenunenut (IUPAC) wu TpuBHanbHbIC
Ha3BaHMs OTAENbHBIX IPEICTaBUTENEH.

OcobeHHOCTH U KJIacCU(pUKAIMS OPraHMYECKHX peakLui.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B OPTaHUYECKOU
XUMUH.

OKCIIEpUMEHTAJIBHBIE METOJbl HW3YyYEHHs BEIIECTB M UX
MpEeBpALICHUI: O3HaKOMJIEHHE C 00pas3llaMHi OpPraHMYECKUX
BEUIECTB W MarTepuajJlaMd Ha MX OCHOBE, OIBITHl 110
MPEBPALICHUIO OPraHMYeCKUX BEIIECTB NPU HarpeBaHUU
(nnaBneHue, oOyriIMBaHWE M TOPEHHE), KOHCTPYHPOBaHHE
MojIeTIel MOJIEKYJI OPraHUYECKUX BEIECTB.

Tema 1.2. Ypok (coaep:xkaHue y4eOHOro MaTepuaa): 16
Yri1eBo10pObI

Ankanpl. ['oMonornyeckuii psn anakaHoB, oOmas (opmyia,
HOMEHKJIaTypa u U30MEPHUSL. DNEeKTPOHHOE u
MPOCTPAHCTBEHHOE  CTPOCHHE  MOJICKYJI  allKaHOB,  Sp-
rubpuamn3alys aTOMHBIX oOpOuTanei yriepojaa, O-CBS3b.
DuU3NYECKNE CBOMCTBA AJIKAHOB.
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XUMUYECKUE CBOMCTBA QJIKAHOB: PEAaKLUU 3aMELICHUS,
W30MEpU3aluy, JErHJAPUPOBAHUS, LMKIN3ALWU, MHPOIN3a,
KpPEKHMHIa, TOPEHUsl.

Haxoxnenue B mpupoe. CriocoObl MoTydeHus U MpUMeHEHUe
AJIKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIATypa U H30MEpUs.
OCOOCHHOCTH CTPOEHUSI U XUMHYECKUX CBOWCTB MaJbIX
(KIIonponaH, IUKIOO0yTaH) W OOBIYHBIX (IIMKJIONEHTAH,
LUKJIOTEKCaH) MuKjiIoankaHoB. CrnocoObl TMONydYeHHUS U
MIPUMEHEHHE HUKIJIOATKAaHOB.

Anxensl. ['oMolornueckuil psii alKeHoOB, oOmas ¢opmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJl alKEHOB, SO 2-T'MOpPHIHM3AIMs aTOMHBIX OpOUTaei
yraepoaa, o- u a-cBa3u. CTpyKTypHas U reoMeTpuyeckas (1uc-
TpaHc-) usomepusi. dusnueckre cBOCTBa aJKEHOB.
XHUMHYECKUE CBOMCTBA: PEAKIUU IPUCOEANHEHUS, 3aMELICHUS
B a-TIOJIOKEHHE IIPU JIBOMHOM CBSI3M, NOJMMEPHU3ALUU U
okucnenus. IIpaBuno  MapkoBHukoBa. KadecTBeHHbIE
peakIu Ha IBOWHYIO CBSI3b.

CrocoOsl MoNTy4eHus U IPUMEHEHUE alIKEHOB.

Ankanuensl. Knaccudukanus ankagueHoB (CONnpspKEHHBIE,
n3onupoBaHHbie). OCOOEHHOCTH JJIEKTPOHHOTO CTPOCHUS U
XUMUYECKUX CBOMCTB CONPSDKEHHBIX nuUeHOB, 1,2- u 1,4-
npucoeauHenue. IlonuMepusanus CONPsSKEHHBIX JIHEHOB.
CriocoObl TTOTyYeHUsI ¥ IPUMEHEHUE JIKAUEHOB.

Ankusbl. 'omonorndeckuil psij aJkuHOB, obOmas (opmyna,
HOMEHKJIaTypa U U30MEpHUSL. ONEeKTPOHHOE u
IIPOCTPAHCTBEHHOE  CTPOCHHME  MOJIEKYJ  QJKHUHOB,  Sp-
rudpuam3alysl aTOMHbIX opOuTaneil yriepoja. dusnyeckue
CBOMCTBA aJIKUHOB.

XHUMHYECKHE CBOMCTBA: peakuuu MIPUCOEIUHEHUS,
JUMEpHU3allMM U TpUMEpH3aluU, OKHcIeHUs. KuciaorHble
CBOMCTBAa AJKHWHOB, MMEKOIIMX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBeHHBIE pEaKIMM HAa TPONHYIO CBSI3b.

CriocoObl TOTy4YeHUsI ¥ TPUMEHEHNE ATKUHOB.
Apomaruyeckue yrieBoaopoab! (apeHsl). ['omonoruveckuit
psan apeHoB, oOmias (Gopmysa, HOMEHKJIATypa U H30Mepus.
ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIBI
6ensona. du3nueckrue CBOMCTBAa apeHOB.

XUMHUECKHE CBOHCTBAa OEH3071a U €ro rOMOJIOTOB: PEaKLUuU
3aMeleHus] B OEH30JIbHOM KOJIbLIE U YTIJIeBOJOPOIHOM
paaMKaie, peakuuu MPUCOEANHEHMSI, OKHCIEHHE TOMOJIOTOB
o6ensona. [IpencraBienne 00 OpUEHTHpYIOUIEM AEHCTBUU
3aMecTHuTeNnel B OEH30JIbHOM KOJIbIE Ha IPUMEpE aIKHIbHBIX
paguKanoB, KapOOKCHUIIBHOHM, THUIPOKCUIBHOM, aMHHO- U
HUTPOTPYMIIbl, aTOMOB I'aJOI€HOB.

OcoGenHoctu XUMHUYECKUX CBONCTB CTUpOJIA.
[TonnMepuszanus cTUpoJIa.
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CrocoOpl  mony4eHHsT M NPUMEHEHHE ApOMATUYECKUX
yTIJIEBOAOPO/IOB.

[Ipuponusiii ra3. IlomytHeie HedTsHBIE ra3bl. HepTts n eé
npoucxoxkaeHue. KaMmeHHBIE yroimb ¥ HOPOAYKTHI  €ro
nepepadoTKH.

CnocoObl  mepepaboTkn  HEPTHU: TEPEeroHKa, KPEKUHT
(TepMUYECKH, KaTaTUTHYECKU), PUPOPMUHT, THUPOIH3.
IIponyxTel mnepepa®oTku He(TH, HX NPUMEHEHUE B
MPOMBIIIJICHHOCTH U B OBITY.

I'eHeTnueckass CBSI3pb  MEXKIY  pa3iMYHbIMU  KJlaccaMu
YTJIEBOJIOPO/IOB.

DeKTpOHHOE CTpOEHHE raJoreHIpOU3BOAHBIX
yIIeBONOPOAOB.  Peakuum  3aMenieHusi rajoreHa Ha
rujpokcorpynmy. JlelictTBue Ha  raJOreHNpOM3BOJHBIC
BOJIHOTO M CIIMPTOBOTO pacTBoOpa wiEnouu. B3anmoneiicTBue
JUTaJIOreHAJIKAaHOB C MarHueM W IUHKOM. Mcmnosb3oBaHue
raJIOTeHIPOU3BOIHBIX YTIIEBOJIOPOIOB B OBITY, TEXHUKE U TIPU
CHHTE€3€ OPraHUYECKUX BELIECTB.

DKCclepUMEHTAIbHBIE METOABl HW3YYEHHUS BEIIECTB W HUX
IIpEeBpaILECHHA: U3y4eHHe ¢busnveckux CBOWCTB
YIJIEBOJIOPOAOB (PACTBOPUMOCTD), KAuE€CTBEHHBIX peaKIuil
yIJIEBOAOPOAOB  pa3jIMuYHBIX  KJaccoB  (oOecuBeYMBaHUE
OpOoMHOI MM WOAHOM BOJIbI, pacTBOpa MEepMaHraHara Kajus,
B3aMMO/ICHCTBHE alleTUIIEHa C aMMUAYHbIM PaCTBOPOM OKCHJIA
cepedpa(l)), kadecTBeHHOE OOHapyXeHUE yriepona u
BOJIOPO/Ia B OPraHMYECKUX BEIECTBaX, NOJyYEHHUE STHIIEHA U
U3Y4YEHHE €ro CBOWCTB, O3HAKOMJICHHE C KOJUIEKIUSIMU
"Hedts" u "Yroms", ¢ o0pa3uaMu miaactmacc, KaydyKoB U
PE3UHBI, MOJEIMPOBAaHHE MOJIEKYJ YIJIEBOJOPOJIOB U
raJIOTeHIIPOU3BOAHBIX YIJIEBOJIOPOJIOB.

Tema 1.3.
Kucnoponcoaepsxarig
M€ OPTaHUYECKUE
COEIMHEHUS

Ypok (coaep:kaHue y4eOHOIro MaTepuaa):

IIpenensHble 0lHOATOMHBIE cUPTHL. CTpoeHHe MoJieKyJl (Ha
IpUMepe MeTaHoJa U 3TaHona). ['oMmonornueckuit psia, oodmas
¢dopmyna, u3oMepHusi, HOMEHKJIATypa U Kiaccu(uKaius.
duznueckre CBOMCTBA OpeaACIIbHBIX OJHOATOMHBIX CIIMPTOB.
BonopoHbie ¢Bs3U MEKIY MOJIEKYJIaMH CIIUPTOB.
XUMHUYECKUE CBOMCTBA: PEAKIIMU 3aMENIEHUS, IeTUIpaTalIHH,
OKHUCJIEHUS,  B3aMMOJEMCTBHE C  OPraHUYECKUMH WU
HCOPraHN4YCCKUMHU KHUCJIOTaAMH. KauecTBennas p€aKkuug Ha
OJIHOATOMHBIE cnUpTHL. JlelicTBUE 3TaHOJAa M METaHoja Ha
opranu3M uesnoBeka. CrocoObl TOIy4YeHUS M TNpPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upbl, HOMEeHKIaTypa U uzomepus. OcoOeHHOCTH
(GU3NYECKUX U XUMUYECKHX CBOMCTB.

MHoroatroMHBIE CIIMPTBI - OTHWICHIJIMKOJIb MW TJIHULCPHH.
OU3NYECKUE U XUMUYECKHE CBOMCTBA: PEAKIMM 3aMELICHMS,
BBaI/IMOHGfICTBHe C OpraHnM4eCKMMHU W HCOPraHUYCCKHUMU
KHCJIOTaMM, KayecTBEHHAs peaklusi Ha MHOT0aTOMHbIE

20
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cnupThl. JlefictBue Ha opranu3Mm d4enoBeka. (CrocoObl
MIOJIyYEHHs U IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

@®enon.  CTpoeHMEe  MOJEKYJbl, B3aUMHOE  BIIMSHHE
TMJIPOKCOrPYIIbI U OEH30JIbHOTO Aapa. Pusnyeckue CBONCTBA
¢enona. OCOOEHHOCTH XUMHYECKHMX CBOMCTB  (peHona.
KayectBenHble peakiuu Ha ¢eHon. TokcuuHocTh (eHoua.

Crnoco6bl MOJTy4YECHUS u MIPUMEHEHUE denona.
®enonpopManbaeruaHas CMoJa.

Kap6OHI/IJIBHBIe COCANHCHUA - ajJdpACerubl MW  KCETOHBI.
DNeKTPOHHOE CTpOCHHE KapOOHUIbHON IPYMIIBL

l'omosnoruueckue psapl  albICTHAOB W KETOHOB, O0OmIas
(dbopmyna, usomepus U HOMeHKIaTypa. Ou3ndecKkue CBONCTBA
aJIbJIETUJI0B U KETOHOB.

XUMUYECKHE CBOWMCTBA aibACTUIOB M KETOHOB: PEaKIUU
npucoeauHenus. OKUCIEHHE albJEeTU0B, KaueCTBEHHbIE
peakuuu Ha anbaeruabl. CriocoObl MOMydYeHus: U MPUMEHEHUE
aJIbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE  TpeAeNbHbIE  KapOOHOBBIE  KHCIOTHI.
Oco0OeHHOCTH CTPOEHMSI MOJIEKYJd KapOOHOBBIX KHUCIOT.
N3omepuss u  HomeHnknatrypa. @Dusuveckue  CBOHCTBa
OJIHOOCHOBHBIX IpeeIbHbBIX KapOOHOBBIX KHCJIOT.
Bonoponnbie cBsi3u MexIy MOJIEKyJIaMHu KapOOHOBBIX KHUCIIOT.
XUMUYECKUE CBOWCTBA: KHUCIOTHBIE CBOWMCTBA, pEaKUUA
sTepudUKanm, peakuud ¢ YYaCTHEM YTIIEBOJIOPOJIHOTO
paaukana.

Oco6eHHOCTH CBOMCTB MyPaBbUHOM KHUCIIOTHI.

[TonsaTe O TPOM3BOAHBIX KApOOHOBBIX KHUCIOT - CJIOXKHBIX
sdupax.

MHoroo6pa3ue kapOOHOBBIX KUCTOT. OCOOEHHOCTH CBOMCTB
HEMpeNenbHBIX W apOMAaTHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX  KHUCJIOT, T'HAPOKCUKAPOOHOBBIX  KHCIIOT.
[IpencraBuTenu BhICHINX KapOOHOBBIX KHUCIOT: CTE€apUHOBAS,
MaJbMUTUHOBAs, OJIEMHOBAsA KUCIOTHI. CIOCOOBI OJTyueHUs U
MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnsie 3¢upsl. ['omonoruueckuit psmg, oOmas dhopmyra,
n3oMepuss UM HOMeHkiarypa. dusnueckue M XUMHUYECKUE
CBOMCTBA: TUJPOJIN3 B KUCJION U MIEJIOYHOU CpeETE.

Kupsl. Crtpoenue, ¢uznyecKue W XHUMHYECKHE CBOMCTBA
KUPOB: THJIPOJIN3 B KUCJION U 1Iea0yHOoU cpenie. OcOOeHHOCTH
CBOMCTB KHUPOB, COAEpKAIIUX OCTAaTKH HENPEIEeIbHBIX
KUPHBIX KUCITOT. JKUpHI B IpUpOIE.

Mpbiia Kak CONU BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE
TIeHCTBHE.

O6mass  xapaktepuctuka yrieBojoB.  Kiaccudukamms
YIJIEBO/I0B (MOHO-, AU-U TIOJIMCAXaPHUIbI).

Momnocaxapuabl: I1I0Kk03a, ppykro3a. Gu3nveckre CBOMCTBA U
HAaXO0XJeHue B mpupojie. DOTOCUHTES.
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XUMUYECKUE CBOMCTBA TJIFOKO3bl: PEAKUUH C Y4YaCTHEM
CIOMPTOBBIX M  @IBJETHJHOW  TIpymI, CIOUPTOBOE H
MOJIOYHOKHCO0e Opoxenue. IIpuMeHeHHe TIIIOKO3bI, €&
3HAYEHUE B J)KU3HEIEATEIBHOCTH OPraHU3Ma.

Hucaxapunpl: caxaposa, MainbTo3a. BoccTaHaBiMBarmue U
HEBOCCTAHABIIMBAIOIIME Jcaxapuabl. I'maponus
nucaxapuzioB. HaxoxxaeHnue B npupoe U IpUMEHEHHUE.
ITonmcaxapuapl: KpaxMai, TIMKOTEH M 1eiton03a. Ctpoenue
MaKkpoOMOJIEKYyJl Kpaxmaja, IJIHKOT€Ha W LEJUII0JIO03bI.
du3nyecKue CBOMCTBA KpaxMala U LEeIUIH0I03bl. XUMUYECKHE
CBOMCTBAa Kpaxmaja: THMJpOJU3, KAa4eCTBEHHAas pEaKIUs C
nonoM. XHMMHMUYECKHE CBOMCTBA LIEJUIKOJIO3BI: THIPOJIM3,
nosryueHne 3(pUpoB 1euTro03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIH MENK).

OKClepUMEHTAJIbHbIE METOJbl HM3YyYEHHs BEIIECTB M HUX
IIPEBPALLCHUI: pAaCTBOPUMOCTh Pa3IMYHBIX CIUPTOB B BOJE,
B3aMMO/JICIICTBUE 3TaHOJA C HATPUEM, OKHCIEHHUE STUIOBOIO
CIUpTa B albJErHJ] Ha PACKAIEHHOM MEIHOH INPOBOJIOKE,
OKHCJIEHHE ATHJIOBOTO CIIUPTA IUXPOMATOM Kajusi (BO3MOKHO
UCIOJIb30BAHNE BHJEOMATEpPHANIOB), KaueCTBEHHbIE PEaKLUU
Ha anpJeruabl (C THAPOKCHIOM auammuHcepeOpa(l) wu
ruspokcuaom Meau(M)), peakuus riaunepuHa ¢ r’MIPOKCUAOM
meau(Il), xummuueckue cBOKWCTBa pacTBOpa YKCYCHOM KHCIIOTBI,
B3aMMOJIEHCTBHE pacTBOPA IITFOKO3bI ¢ TuApokcuioM meau(Il),
B3aUMO/ICHICTBUE Kpaxmaia c HOJIOM, pelieHue
HKCHEPUMEHTAIbHBIX 3a/1a4 1o TemaM "CrhupTsl U (QeHounbl",
"Kap6onossie kuciaotsl. CioxkHbIe d3GUpHI".

Tema 1.4.
A3oTcoaepxaiime
OpraHUYeCcKHe
COCANHCHUA

Ypoxk (copep:xkanne yaeOHOro MaTepuasia):

AMHMHBI -  OpPraHM4YeCKME  NPOHU3BOAHBIE  aMMMAaKa.
Knaccudukanus amMuHOB: anupaTHUecKue U apoMaTHUECKUE;
NEepBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpOEHUE MOJEKYJ,
obmas ¢opmyia, U3oMepusi, HOMEHKJIaTypa U (pusnyeckue
cBoiicTBa. XMMMYECKOE CBOICTBa ain(aTUYECKUX aMHHOB:
OCHOBHBIE  CBOWCTBA, aJKUIUPOBAHUE, B3aUMOJEUCTBUE
NEpPBUYHBIX aMUHOB ¢ a3oTuctod kucinorod. Comu
AIKWJIAMMOHMUS.

AHWIVH - TNpPEACTaBUTENb AMHHOB apOMAaTHYECKOro psijia.
Crpoenne aHwinHa. B3auMHOE BiIMAHHME Tpynn aTOMOB B
Mosiekysie aHuiuHa. OCOOEHHOCTH XHMHYECKHUX CBOMCTB
aHwIMHa. KauecTBeHHbIE peakliuy Ha aHWJIUH.

CriocoObl nosty4eHus U NpUMeHeHue anndaTuyecKux aMruHOB.
[lonyuyenue aHMIMHA U3 HUTPOOEH307IA.

AmuHOokucnotel. HomeHkmarypa u m3omepusa. OTtaenbHbIE
MIPEICTaBUTENHN a-aMMHOKHUCJIOT: [JIALUH, aJIaHUH.
®u3nyecKkue CBOMCTBa aMHUHOKHUCIIOT. XMMHUYECKHE CBOMCTBA
AMHMHOKHUCIIOT KaK aM(OTEPHbIX OPraHMYECKUX COEIUHEHUH,
peaxius MOoJMKOHJAEH A, 00pa3oBaHue NENTHIHON CBS3H.
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buonornueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U TUIAPOIIU3
MENTHIOB.

benku xak npupoansie nmonumepsl. [lepBuunas, BTopuyHas u
TPETUYHAS CTPYKTypa O€IKOB. XMMHUYECKHUE CBOHCTBA OCIIKOB:
TUAPOIN3, ACHATYpalus, KaueCTBEHHbIC PEaKIUK Ha OeJIKU.
DKCIEPUMEHTAIBHBIE METOJABl HM3YYCHHS BEIIECTB M UX
MIPEeBpAICHUI: pacTBOPEHUE OCIKOB B BOJE, JEHATYypaIus
OCJIKOB TIpM HAarpeBaHWM, IIBETHBIC pEaKIMH Ha OCJKH,
perieHue AKCTIEPUMEHTAIIbHBIX 3a7a4 1o TEMaM
"A3zoTrcoaepxaniue OpraHNu4ecKue coenuHeHus" u
"Pacrio3HaBaHue OpraHMYECKUX COeAMHEHUN" .

Tema 1.5.
BricokoMonexysipH
bI€ COCIMHEHUS

Ypoxk (coaep:xkanne yueOHOro MaTepuasia):

OCHOBHbIE ~ TIOHATUS ~ XUMHUH  BBICOKOMOJIEKYJISIPHBIX
COEJMHEHUIl: MOHOMEp, IOJUMEp, CTPYKTYpHOE 3BEHO,
CTENEHb IOJMMEpU3AlUY, CPEeIHsAs MOJEKyJsIpHas Macca.
OCHOBHBIE =~ METOJBl ~ CHHTE3a  BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH - NOJIMMEpPU3ALIUs U MOJIMKOHICHCALINS.
[lomumepHsle  marepuansl. [lmactmacesl  (IOJIMATHIIEH,
TIOJIUITPOIIUJIEH, MOJUBUHUWIXJIOPHI, MOJIUCTUPOIL,
MOJUMETUIMETaKpUJIIAT, HOJIMKapOOHATBHI,
noJimdTWICHTepedTanar). YTwmsanus W 1nepepaboTka
ITaCTHKA.

DnacToMepbl: HaTypaibHbIA KayuyyK, CAHTETUUECKUE KaydyKH
(OyTagreHoBBI|, XJIOPOIPEHOBBIH, H30NPEHOBHIN). Pe3uHa.
Bosnokna:  HarypanbHble — (XJIONOK,  WIEPCTh,  MIENK),
HCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE BOJIOKHO),
CUHTETUYECKHE (KapOH U JIABCaH).

OKCIEpUMEHTAJIBHBIE METOJbl HW3YYEHHs BEIIECTB M UX
MpEeBpALICHUI: 03HAaKOMJIEHHE C oOpa3lamMu MNPUPOAHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KaydyKOB, DPELIECHUE
OKCIEPUMEHTAIbHBIX 3a7a4 1o Teme '"Pacmo3naBanue
MJIACTMACC ¥ BOJIOKOH".

Pacuérneble 3anaum.

Haxoxxnenne MosekyaspHOM — (opMyliel  OpraHn4eckoro
COEJIMHEHUS 110 MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOJISAIIUX B €T0
COCTaB, HaXO0XJIECHHE MOJIEKYJISIPHON bopmybl
OpPraHMYECKOT0 COoequHEHHUs Mo macce (00BEMY) MPOTYKTOB
CropaHusi, IO KOJMYECTBY BelecTBa (Macce, OOBEMY)
MPOJYKTOB PEAKIIMH U/UJIM UCXOIHBIX BEIIECTB, YCTAHOBJICHUE
CTPYKTYPHOH (pOpMYJIbI OpraHUYECKOrO BEIeCTBA Ha OCHOBE
€ro XUMHYECKMX CBOWCTB MJIM CIOCOOOB TIOJyuYeHUS,
ONpEACIEHUE JIOIM  BbIXOAA TMPOAYKTAa PpPEaKUMH  OT
TEOPETUYECKH BO3MOXHOTO.

[IpoMexyTouHas aTTeCTALMS

CamocrosiTesibHast padora:
Pabota ¢ nurepatypoit, mpopaboTka KOHCIEKTA.
[ToaroroBka K IpOMEKYTOYHOM aTTECTalUU
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pa3aesioB U TeM OPraHM3alNHU AesITeIbHOCTH 00y4aI0IINXCH o g
o
Tema 2.1. Ypoxk (coaep:kaHne y4eOHOr0 MaTepuasia): 22
Teopetnyeckue Atom. CocTaB aTOMHBIX Sifep. XUMHUUYECKHM DSJIEMEHT.

OCHOBBI XMMHUH

H3oTomnsl.

CtpoeHue 371eKTPOHHBIX 000JI0UY€K aTOMOB, KBAHTOBBIE YHCIIA.
DHepreTuyeckue ypoBHU U IOLYpOBHU. ATOMHBIE OpOUTAIIH.
Krnaccudukanuss XUMUYECKHX 3jeMeHTtoB (s-, p-, d-, f-
a7eMeHThl). PacripeneneHue 3JIE€KTPOHOB 10  ATOMHBIM
opOUTaNAM. DIEKTPOHHBIE KOH(DUTYypalluy aTOMOB AJIEMEHTOB
MEPBOr0-4eTBEPTOTO NEPHUOAOB B OCHOBHOM M BO30YKIAEHHOM
COCTOSIHUH, 3JIEKTPOHHBIE KOH(MUTYpAIIMH HOHOB.
DNEeKTPOOTPULIATETLHOCTb.

[lepuonnueckuin  3akoH u  llepuonnueckas  cucrema
xumudeckux — anementoB  J[.M.  MenneneeBa.  CBs3b
nepuoanueckoro 3akoHa u  Ilepuonumueckoil  cucTeMbl
XUMHUYECKHUX DJIEMEHTOB C COBPEMEHHOW TEOPHUEHU CTPOEHUs
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB XMMHUYECKUX
3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXKHBIX BEIIECTB
[0 Tpynnam U nepuojaM. 3HaU€HUE MEPUOJIHYECKOr0 3aKOHa
J.N. Menneneena.

Xumuueckas cBsi3b. Buabpl XuMHUYECKON CBSI3U: KOBAJIEHTHAs,
HWOHHAasl,  MeTajuiMueckas.  MexaHuzMbl  00pa3oBaHUs
KOBaJICHTHOM CBSI3U: OOMEHHBI M JOHOPHO-aKIEHTOPHBIM.
OHeprus U JiuHa cBs3u. IlonspHOCTH, HampaBlIEHHOCTb U
HACBIIIAEMOCTh  KOBAJIEHTHOW cBA3U. KparHble cBs3m.
Bonoponnas cBa3b. MexXMOIIEKYIIIpHbIE B3aUMOJEHCTBHS.
BaneHTHOCTP M BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBs3b
JJIEKTPOHHOW CTPYKTYPBI MOJIEKYJI C HMX T€OMETPHUYECKUM
CTpOE€HHEM (Ha HpHUMEpe COEIMHEHHH 3JIEMEHTOB BTOPOTO
Mepuoa).

IIpencraBinenne © KOMIUIEKCHBIX coenuHeHusx. Cocras
KOMIUIEKCHOTO HOHA: KOMILJIEKCOOOpa30BaTeib, JIUTaH/bI.
3HaueHUe  KOMIUIEKCHBIX  coeauHeHui.  Ilomsatue o
KOOPJIMHAILIMOHHON XUMUH.

BemectBa MOIEKYISPHOTO M HEMOJEKYJISPHOIO CTPOCHUS.
Tunsl KpucTalIMUecKUX pEmETOK (CTPYKTyp) M CBOMCTBa
BEILECTB.

[TonsTue o nucnepcHbIX cucrtemax. VICTUHHBIE pPAacTBOPHI.
CriocoObl BBIpaXKEHHs KOHIIEHTPALMU PacTBOPOB: MaccoBast
JI0JI1 BEIIECTBA B PACTBOpPE, MOJISIpHAs KOHLEHTpaIUs.
HaceplieHHbple M1 HEHACBILEHHBIE PACTBOPBI, PACTBOPUMOCTD.
Kpucramnornaparst.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMUECKUX BEIIECTB.
TpuBnanbHple  Ha3BaHUSA  OTAENBHBIX  IPEACTaBUTEIECH
HEOPraHUYECKUX BEILECTB.

Krnaccudukanus XuMUYecKUX peakiyii B HEOPraHWYeCKOu U
OpPraHMYECKON XMUMHUHU. 3aKOH COXPAHEHHs MAacChl BEILECTB;
3aKOH COXPaHEHUs U NPEBPALICHUS SHEPTUH IPU XUMUYECKHUX
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peakiusix. TemoBble 3PQPEKTHl XUMHUYECKHX PEAKIIHM.
TepmoxuMuyeckne ypaBHEHHUS.

CkopocTh XMMHUYECKOM peakiuu, €€ 3aBUCUMOCTb OT
pa3nu4HbIX PaKTOpOB. 'OMOreHHbIE U FETEePOTreHHbIE PEAKIIUH.
Karanu3 u karaiu3aropsl.

OOpatumble ©  HeoOpaTHMble  peakIUH. XHUMHUYECKOE
paBHOBecue.  DakTOpbl, BIMUSIOIIME HA  IOJOKECHHE
XUMUYECKOIO paBHOBECHsA: TeMIeparypa, JaBlIC€HUE U
KOHIICHTPALlUU BEIIECTB, yUYaCTBYIOIUX B peakiuu. [Ipuniumn
Jle llaTense.

OnektponuTtrueckas aucconumanug. CuiabHble W cla0bie
anektpoautbl. Crenenp auccounanuu. Cpega BOIHBIX
pacTBOpPOB: KHUCJIOTHAS, HEUTpaibHasl, IEJI0OYHAsI.
Bomoponusiii mokazarens (pH) pactBopa. ['maponus cosei.
Peaxiiuu nonnoro ooMeHa.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CreneHb
okucneHuss. OKUCIUTENb W BOCCTaHOBHUTENb. [Iporieccsr
OKHCJICHUSI U BOCCTAaHOBJIECHUs. BakHelline OKUCIUTENN M
BOCCTAHOBUTENU. MeTo1 3JIEKTPOHHOTO Oanianca. DIEKTPOIIU3
pPacTBOPOB U paCIlJIaBOB BEILIECTB.

DKCIEepUMEHTAIbHBIE METOAbl HM3Y4YEHHUS BEIIECTB M HUX
NpEBpAIlCHUI:  pa3joKEHHE TMEepOKCHIa BOJOpoAa B
MPUCYTCTBUU  KaTaU3aTopa, MOJACIU KPUCTALTUYECKUX
peméToK, TpPOBEACHHME  peaKIuii  HOHHOro  OoOMeHa,
OTpeJIeJICHUE CPellbl PacTBOPOB C TMOMOIIBIO HWHIUKATOPOB,
W3y4YCHHE BIUSHUS Pa3NU4YHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKOW  peakIMd W TOJOXKEHHE  XHUMHYECKOTO
paBHOBECHS.

Tema 2.2.
Heoprannueckas
XAMUAS

Ypok (coaep:kaHue y4eOHOIr0 MaTepuaJa):

[Tonoxenne HemeraioB B Ilepuomumueckoir  cucreme
xumuyeckux snemeHToB J[.MI. MennmeneeBa U 0COOCHHOCTH
CTPOEHHUsI UX aTOMOB. (PU3MUECKHE CBOMCTBA HEMETAIIOB.
AnoTponusi HEMETauIoB (Ha TNpUMEpPE KHUCIOpPOAad, CEpBI,
dbocdopa u yrnepona).

Bognopon. Ilonyuenue, ¢puznueckre 1 XUMHUYECKHE CBOICTBA:
peakuu ¢ MeTallaMi M HEMETaJllaMHU, BOCCTAHOBUTEJIbHBIE
cBoucTBa. ['mapunsl.

lanmorensl. HaxoxxneHwe B mpupoze, crmocoObl MOTydYeHUs,
(dbu3MvYecKke U XMMHYECKHE CBOWCTBA. | ajqoreHoBOIOPOJIbI.
Baxnelimue KuciopoAcoAepKallue COENUHEHUs TaJOr€HOB.
JlaGopaTopHble W TIPOMBIIIUICHHBIC CIIOCOOBI TOYYEHUS
rajioreHoB. [I[puMeHeHue raJoreHoB U UX COCTUHEHUN.
Kucnopon, o30H. JJabopaTopHbie 1 TPOMBITINIEHHBIE CTTOCOOBI
noxyyeHus kuciaopoaa. duznueckre 1 XUMUYECKHE CBOMCTBA
Y IPUMEHEHHUE KUcaopoaa u 030Ha. OKCHUIBI U TEPOKCHIBI.
Cepa. Haxoxnenue B TpUpOAE, CIOCOOBI IOJyYEHHUS,
¢busmvyeckne © XuMHUeckue cBorcTtBa.  CepoBOmOpO,
cyabduabl. Oxcua cepbi(1Y), okeua cepbi(VI). Cepaucras u
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CepHasl KHUCIOTHI U UX CcOolU. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHL. [IpruMeHenue ceprl U €€ COeAMHEHU .

A3zor. HaxoxxneHue B INpuUpoAe, CHOCOOBI IOJy4YeHUS,
¢u3nueckue M XUMUYECKHE CBOMCTBAa. AMMHUAK, HUTPHUJBL.
Oxcuapl a3ota. A30TUCTasi U a30THAsi KHUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOM KUCHOTHL. [IpuMenenune azota
U €r0 COCTUHEHUN. A30THBIE YAOOPEHHS.

®ochop. Haxoxzaenue B mpupoae, CHocoObl MOTydeHUS,
¢busnueckue u xumudeckue cBoictBa. @ochunasr u hochuH.
Oxkcuabl  ¢ocdopa, dochopHas Kuciora H €€  COJH.
[Ipumenenne ¢ochopa u ero coeaunenuii. DochopHbie
ya00peHusl.

VYrinepon,  HaxoXIeHHME B HpUpoAE.  AJUIOTPOIHbIE
Moaudukamuu. @Pu3MYECKHMe W XUMHUYECKHE CBOICTBa
MPOCTBIX BEMIECTB, 00pa3oBaHHBIX yriepoaoMm. OKcup
yraepoaa(Il), okcun yraepona(lVy), yronpHas kucimora u eé
COJIM. AKTUBHPOBAaHHBIM yronb. IIpumeHeHue mpoCThIX
BEIIECTB, 00PAa30BaHHBIX YTJIEPOJIOM, U €r0 COSTUHEHHIA.
Kpemuuii. Haxoxxnenue B mnpupoze, crnocoObl IOIy4YeHUS,
¢busnueckue u xumudeckue coictBa. Oxcua kpemuus(1Y),
KpeMHUEBask KUCJI0Ta, CUIMKaThL. [[puMeHeHne KpeMHUs U ero
coenuHeHunil. CTEKI0, ero Mojay4eHue, BUIbl CTEKIIA.
[Tonoxxenne  MerasmmoB B Ilepuoanmueckoil  cucreme
XUMHYECKHX JJIEMEHTOB. OcobenHoctu CTPOEHUS
ANEKTPOHHBIX 000JI0YEK AaTOMOB METAJIIIOB.

OOmwme (¢usnyeckue cBoicTBa MeTauioB. [IpuMeHeHue
METaJUIOB B ObITY U TexHUKe. CIIaBbl METAIJIOB.
DNEeKTPOXUMHUYECKUI psia HampsbkeHU MertaisioB. OOmue
CHOCOObI  MONy4YeHHMs]  METaJUIOB:  T'MJIPOMETaLTyprus,
NUpOMETAJLTyprusi,  sjexkrpoMeramryprus. Ilonarue o
Koppo3uu MeTayioB. CriocoObl 3aIIUTEl OT KOPPO3HH.

Oomas XapaKTEepUCTHKA METaJIOB [A-rpynmnsl
[Ieprnoanueckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB. Hatpuii n
KaJuii: moiydeHue, (uznyeckue U XUMHUYECKHE CBOWCTBa,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX COETUHEHUH.

Oomas XapaKTepUCTHKA METaJIOB HNA-rpynmnst
[Tepuonuueckoit CUCTEMBI XUMUUYECKUX JIEMEHTOB. Maruuii u
KaJIbIMHA: TOTy4YeHue, pU3nUYecKue U XUMHUYECKUe CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHul. KECTKOCTh
BOJIbI U CLIOCOOBI €€ yCTpaHEeHHSI.

AnoMuHUI: ToNydyeHue, (u3MUecKue M XHMHUYECKUe
CBOMCTBa, IPUMEHEHHME IPOCTOrO BEHIeECTBA M €TI0
coenuHeHU. AMpOTEpHBIE CBOWCTBA OKCHAA M THAPOKCH]IA
QIIOMHUHMS, TUAPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6mas xapakTepucTUKa MeTalyioB 1nMooouHsx noarpymnm (b-
rpynn) [leppoaudeckoii CUCTEMBI XUMUYECKUX JIEMEHTOB.
O®u3nyeckue W XUMHUYECKHME CBOWCTBA XpoMa M €ro
coequHennii. Oxcuasl U ruapokcuabl xpoma(ll), xpoma(Ill) u
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xpoMa(VI). Xpomarbl U JIUXPOMATHI, UX OKHUCIUTEIIbHBIC
cBoiicTBa. [lonyyenue u npumMeHeHue xpoma.

@u3nyeckue M XUMHUYECKHE CBOWCTBA MapraHia M €ro
coenuHeHuil.  Baxuehmmue  coenuHeHuss — mapranna(ll),
mapranna(lV), mapranna(VI) u mapranna(VIIL). [lepmanranar
KaJIUsl, €r0 OKUCIIUTEIbHBIE CBOMCTBA.

dusznueckue W XMMHYECKHE CBOMCTBAa Kejle3a U €ro
coenuHeHnil. Oxcuupl, THApoKcuabl U coym skenesza(ll) u
xeine3a(Ill). [Tonydyenne 1 npUMeHEHUE kee3a U €ro CIIaBoB.
dusnueckye 1 XUMHYECKHUE CBOMCTBA MEIU U €€ COeIUHEHNI.
[Tony4yeHue n NpUMEHEHNUE MEIU U €€ COEAUHEHHUIA.

Huuk: momyuyeHue, (uU3MYeCKHe U XUMHUYECKHE CBOMCTBA.
AMdoTepHble CBOIiCTBa OKCHJa W TUAPOKCHAA IMHKA,
TUAPOKCOKOMILUIEKChl LMHKA. lIpumeHeHue 1nuHKa W ero
COEAMHEHHII.

OKCIEpUMEHTAIbHbIE METO/Abl M3Y4YEHHUS BEIIECTB M UX
MpEeBpaIICHUI: H3yueHHue O0Opa3IloB HEMETAUIOB, TOPEHUE
cepbl, (ocdopa, xene3a, mMarHus B KUCIOPOJE, HU3YUYCHHE

Koiekiuu ~ "MeTalibl M CIUIaBBI",  B3aHMMOJICHCTBHE
MIETOYHBIX M  IIEJOYHO3EMENIBHBIX METaIOB C  BOJOH
(BO3MOXKHO HCIIOJIb30BAHNE BUJIEOMATEPHAJIOB),

B3aMMOJICHCTBHE IIMHKA M elle3a C pacTBOpaMM KUCIOT U
[IeJIoYel, KAayeCTBEHHBIC pPEaKIMH Ha HEOpPraHHYeCKue
aHMOHBI, KaTHOH BOJOpPOJa M  KaTHMOHBl  METaJUIOB,
B3aMMOJICHCTBHE THIPOKCHIOB QIIOMUHUS H [WHKA C
pacTBOpaMu KHUCIIOT U IIea04ei, peleHue
SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM "["anorensl”, "Cepa u e€
coeaunenus", "A3ot u ¢pochop u ux coeaunenus", "Metamibl
r1aBHbIX noarpynn', "Meraibl mo60YHBIX MOArpymnmn'.

Tema 2.3.
XUMHUS U KU3Hb

Ypoxk (coaep:kaHue y4eOHOr0 MaTepuaia):

Ponp xumum B oOecnieueHUM YCTOMUMBOIO pPa3BUTHS
YEJI0BEUECTBA.

[lonsaTe O HAay4YHBIX METOJAX TMO3HAHUS W METOAOJOTUU
Hay4YHOT'0 MCCIIEJOBaHUSI.

Hayunsie TIPUHIIUATIBI OopraHu3aIu XUMHUYECKOTO
nmpousBoJcTBA.  IIpombIllUIeHHBIE  CMOCOOBI  TOMYYEHUS
BOKHEUIIINX BEMIECTB (HAa MpHMeEpEe MPOM3BOJCTBA aMMHAKA,
CEepHOI KHCIOTHI, MeTaHoJa). I[IpOMBIIIIEHHBIE CIIOCOOBI
MOJTyYeHHUs] METAJUIOB M CIUIABOB. XHMMHYECKOE 3arpsi3HCHHE
OKpY’KaloIllled cpefpl U €ero mnociaeAcTBus. Ponb Xumuu B
obecreueHnn YHEPTeTHIECKOM 0€30MMacHOCTH.

XuMHs U 30pOBbE uenoBeKa. JIeKapCTBEHHBIE CpEICTBA.
[IpaBuna mcnosb30BaHUs JEKAPCTBEHHBIX MpemnapaToB. Poib
XUMUU B PA3BUTHUU MEAUIUHBI.

XWUMHS TIAIIE: OCHOBHBIE KOMITOHEHTHI, MUIIEBHIE JO0OaBKHU.
Ponp xumun B o0ecrieueHuH MUIIEBOi 0€30MacHOCTH.
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Kocmernueckue u mapgromepHsie cpencTBa. beitoBas Xumusi.
IIpaBuna 0e30macHOro HMCIOJIb30BaHMS MpEnapaToB OBITOBOI
XMMHUU B TIOBCETHEBHOW KU3HH.

XuMHsT B CTPOMTENBCTBE: BaXKHEHMIINME CTPOMTEIbHBIC
MaTepHuaibl (IEMEHT, OETOH).

XuMHs B CENIbCKOM X03s1iicTBe. OpraHuyeckue 1 MUHEpaJIbHbIE
yAOOpEeHUsI.

CoBpeMeHHbIE  KOHCTPYKLMOHHBIE MaTepHalbl, KpackH,
CTEKJIO, KEpaMHMKa.

Pacuérnble 3anaun.

Pacuérer: Macchl BemecTBa Wik 00bEMa ra3oB MO0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOroO U3
YYacTBYIOIIMX B pEaKIUM BELIECTB, Macchl (00BEMa,
KOJINYECTBA BEIIECTBA) MPOJYKTOB pEAaKIHM, €CIH OJHO M3
BELIECTB HMeEEeT IpuMecH, Mmacchl (00béMa, KOIMYecTBa
BEIIIECTBA) MPOJYKTa peaKkluH, €CIM OHO U3 BELIECTB JIaHO B
BHJIE pPAacTBOpa C  ONPENEIEHHOM  MacCcOBOM  JOJIEH
pPacTBOPEHHOIO BEIECTBA, MAacCOBOW JOIM U MOJIIPHOM
KOHLIEHTPALlMU BEUIECTBA B PACTBOPE, JIOJIU BbIXO/A MPOITYKTa
PEaKIMU OT TEOPETUUECKH BO3MOXKHOIO.

CamocrosiTesibHasA padora: 18
Pabota ¢ nurepatypoit, npopaboTKka KOHCIEKTA.
[ToaroToBka K MpOMEKYTOYHOM aTTECTALIMU
KoncynbTanum (rpynmnosbie) 12
IIpoMekyTOYHAsI aTTECTALMSA 6

3. YCJIOBUSA PEAJIMBAIIUUA ITPEIMETA
3.1. MarepuaJibHO-TEXHHYECKOE o0ecneueHue nmpeamera

Tabawna 4
VY4ebHble ayIUTOPUH, O0BEKTHI
Ne IIPOBEICHMS IIPAKTUYECKON [lepeuens criennan3upoBaHHON Mebenu,
/1 | TOJITOTOBKH, OOBEKTHI (PU3UUECKOM TEXHUYECKUX CPEJICTB 00yUEeHUs
KYJIBTYPBI
1 VYuebnas ayutopus Nel8 Crennanu3upoBaHHasi MeOelb:
Crienman3upoBaHHast MeOeb IS IpenoaBaTess
Crenmanu3upoBaHHasi MeOenb i 00yJyaroImuxcs
Texaudeckue cpencra o0yuenus: Monooiok HP
[Monkmouenue K UH(pOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT
Y4eOHO-HaIJIHBIE TOCOOUS
2 VYuebnas ayutopus Ne 3 Crennanu3upoBaHHasi MeOeb:
(crienmanu3upoBaHHas yueOHast CrneunanusupoBaHHas MeOemb IS IpernoaaBaTens
ayJUTOpPHUS JJIs 3aHATUH C Crenmanu3upoBaHHas MeOenb Ui 00yJYaromuxcs
uHBanuAaMu u juuamu ¢ OB3) Texuuueckue cpeactsa o0ydenusi: Monooiaoxk HP
[Monkmouyenue K UH(POPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOMU ceTu «HTepHeT
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Aymuropust TpUCTIOCOONIEHA M HWCIOJIB30BaHUS
nHBaMmaMu u Jmmamu ¢ OB3:  obecrieuena
BO3MOXXHOCTh ~ OECHpPEMATCTBEHHOTO JOCTyna B
ayJIMTOPUIO, PACIOJIOKEHHYI0 Ha IIEPBOM JTaKe,
pa3MenicHbl DJIEMEHTHI KOMIIJIEKCHOM
MH()OPMAIIMOHHOW CHUCTEMBI JUISI OPHCHTALMHA U
HaBUralmy HWHBaIMAOB M aun, ¢ OB3 B
APXUTCKTYPHOM IIPOCTPAHCTBE, 000pyTI0BaHO
pabodee MecTo Mg JUI[ C HAPYIICHHEM OIOPHO-
JIBUTATEJIHLHOTO armapara (Ha HHBAJIMIHOW KOJISICKE)

VYuebnast aynutopust Nel -
ITomerenue misa
CaMOCTOSITENIHOM PabOTHI

Crenmanu3upoBaHHast MeOeIb:
CrneunanusupoBanHasi MeOemb 7S IperoaaBaTess
Crenmanu3upoBaHHas MeOeb i1 00yJaromuXCs
Texnuyeckue cpeacTsa 00ydeHHs:
ABTOMaTU3UPOBAHHOE pabouee MECTO
npenoaaBatens: Mono6iok HP

Hoytoyxku ACER, o0beauHeHHBIE B JIOKAIBHYIO
CETb, MOJIKJIFOUEHUE K uH(GOPMaIMOHHO-
TeleKoMMyHuKaunoHHou cetu « Matepuer» u dUOC
Mynstumenua npoekrop CACTUS

Muxpodonnsriii kommiekT FIFINE

Ob6opynoBanue:

Okpan CACTUS, ®aumuapt Ha TpeHOTE
[Tomemienne npuUCHOCOOICHO U HCHOJIB30BaHUS
uHBaMAaMu u Junamu ¢ OB3:  obecriedena
BO3MOXXHOCTh ~ OECHpPENATCTBEHHOTO J0CTyna B
MOMEIICHNE, PACIONIOKEHHOE Ha TIEPBOM JTake,
pa3MeleHbl 3JIEMEHTHI KOMILJIEKCHOM
WHPOPMAIIMOHHON CHUCTEMBI ISl OPHEHTAlMA |
HaBUTauuu wWHBaIugoB ©W Juun ¢ OB3 B
APXHUTEKTYPHOM IIPOCTPAHCTBE

7Zip

Kaspersky Small Office Security

JIuneH3noHHOE MporpaMMHOe oOecreueHue:
MoitO¢uc Tekcr
MoitOduc npesenTarus
MoitOduc Tabnuma

Sunekc opaysep

Buneopenaktop DaVinci Resolve

Aymuopenakrop Audacity.

3.2. Y4eOHO-MeTOoAuYecKoe U HHGOpMAaLIMOHHOE o0ecneueHHe NmpeaMera

1.

OcHoBHas JuTEpaTypa:

[Ty3akos, C. A. Xumusi: MeguiuHckuii mpoduns. B 2 vactax. U.1 : yuebHoe
nocobue Uit  oOpa3oBaTeNbHBIX  OpraHM3alii,  peanu3yoIux
oOpazoBaTeIbHbIE MPOrPaMMBbI CpeIHETO MPO(HEeCCUOHATBLHOTO 00pa3oBaHus
/ C. A. Ily3akog, O. B. HectepoBa. — Mockga : [Ipocsemnienue, 2025. — 320
c. — ISBN 978-5-09-127127-0, 978-5-09-127128-7 (u.1). — Texkct
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AIIEKTPOHHBIN // DNEKTPOHHBIN pecypc uppPoBOil 0Opa3oBaTEIbLHON Cpebl
CIIO PROFo6pazoanue : [caitr]. — URL.: https://profspo.ru/books/152528
[Ty3akos, C. A. Xumus: MequiHckuil mpoduib. B 2 gactax. Y.2 : yueOHOe
mocobue i o0pa3oBaTeNbHBIX  OpraHM3alMi,  PeATM3YIOIIHUX
oOpa3oBaTeIbHBIC MPOTPAMMEBI CPEIHETO MPOGEeCCHOHATHPHOTO 00pa30BaHUs
/ C. A. Ily3akos, O. B. HectepoBa. — Mocksa : [Ipocsemenne, 2025. — 336
c. — ISBN 978-5-09-127127-0, 978-5-09-127129-4 (u.2). — TekcT :
AIIEKTPOHHBIN // DICKTPOHHBINA pecypc mudpoBoil 00pa3oBaTEIbHON CPEIbI
CIIO PROFoGpa3oBanue : [caiit]. — URL.: https://profspo.ru/books/152529
[Ty3akoB, C. A. Xumus: MeTUIMHCKUN mpoduis: CcOOpHUK 3amad H
yOpaXHEHU : ydeOHOoe mMmocoOme i 00pa30BaTeIbHBIX OpraHU3aIui,
peaTH3yIOmuX o0Opa3oBaTeNbHBIC IPOTPaMMBI CpeIHETO
npodeccuoHanbHoro ooOpazoBanus / C. A. IlyzakoB. —  MockBa :
[Tpocsemenne, 2025. — 352 ¢. — ISBN 978-5-09-128587-1. — TexkcrT :
AIIEKTPOHHBIN // DIAEKTPOHHBIN pecypc u(ppoBoil 00pa3oBaTEIBLHON Cpebl
CIIO PROFo6pa3oanue : [caiit]. — URL.: https://profspo.ru/books/156208

Ilepeyenb pecypcoB HMHGPOPMAIMOHHO-TEJIEKOMMYHUKALIMOHHONH CeTH

«HHTEepHET»

1.

Odummaneueiit  caiit  AHO BO «MenCkwic»: azapec pecypca —
https:www.med-skills.ru, wHa koTopoM coxmepkaTcsi CBeIEHHS 00
oOpa3oBaTeNbHON OpraHu3alid W €€ MOJApa3JIeNCHUsX, JIOKaJIbHbIC
HOPMATHUBHBIE AaKThl, CBEICHHUS 00 O0Opa30BaTENbHBIX MPOrpaMmax, HX
y4eOHO-METOIMYECKOM M MaTePUATHLHO-TEXHUYECKOM 00ECTICUCHNUH, a TAK)KE
CIIpaBOYHas, OriepaTUBHAsA U WHasg nHbopmaius. Yepes cailT obecrieunBaeTcs
JIOCTYIl BCEX YYacCTHUKOB 0OOpa30BaTENBHOTO TMpOIecca K Pa3IUYHbIM
CepBHCaM.

OBbC PROFo6pa3oBanue — DIeKTpOHHO-OMOIMOTEYHAs CUCTEMA.

Ilepeyensr mnpodeccMOHANBHBIX 0a3 JaHHBIX W HMH(OPMALMOHHBIX

CIIpaBOYHBIX CUCTEM

1.

2.

3.

4.

MunuctepctBo  3apaBooxpaHeHuss P®  [DnekTpoHHBIM  pecypc].  —
https://minzdrav.gov.ru/ (odurnansHeiii caiir)

Hentpanbusiit HUW opranuzanuu v wHGOpMATU3AIUU 3PABOOXPAHCHHUS
[DnexTponHbIi pecypc]. — http//www.mednet.ru

https://profstandart.rosmintrud.ru — HAITMOHAJTLHBIN peectp
po(heCCHOHATTLHBIX CTaHIAPTOB;

http://pravo.gov.ru  —  odHUIMATBHBIA  HHTEPHET-TIOPTAT  MPABOBOM
uHbOopMaIuu.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS ITPEIMETA

Ta0muna 5

Pe3ynbrarhl o0ydeHust MeTo/1bl OLICHKH

JIn4HOCTHBIE PE3YJILTATHI Texymui KOHTPOIIb 110 KaXI0U TeMe:
MeranpeamMeTHble pe3yabTaThl | - YCTHBIN ONpOC;,
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https://profspo.ru/books/152528
https://profspo.ru/books/152529
https://profstandart.rosmintrud.ru/
http://pravo.gov.ru/

IIpeameTHbIEC pe3yabTaTh - IMCBbMEHHBIN OIPOC.
[TpomexxyTouHast —aTTecranust HpoBOIUTCS B (opme
KOHTPOJIbHOM pabOThl, 3K3aMEH.

[IpumepHbIE OIIEHOYHBIE CPEACTBA, BKJIIOYAsi OICHOYHBIC 3aJaHus ISl
MPOBEICHUS] TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH W MPOMEXKYTOUHOM aTTeCcTalluu
oOydaronuxcss 1o mpeamery npeactaBieHsl B Ilpunoxkennn 1 OueHounbie
CpeIICTBA TIO MPEAMETY.
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[Tpunoxenue 1
K paboueil mporpaMme 1o npeaMery

OLEHOYHBIE CPEJACTBA 11O IIPEAMETY
OYI.12 XUMUA
CHHELIUAJIBHOCTD
33.02.01 ®PAPMALIUA

YpoBeHb 00pa3oBaTeIbHON MPOTPAMMBI:
cpenHee nmpodeccuoHaibHOE 00pa30BaHMUS

dopma o0ydeHHUs — OUHAS

KBanudukauus: gpapmareBt

PoctoBs-Ha-/lony
2026
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1. Pe3yJbTaThl 0OCBOCHUS NpeaAMeTa
IIpenmeTHble pe3yJbTaTbl OCBOCHUS OCHOBHOM  00pa3oBaTeIbHOU

IPOrpPaAMMBI:

c(hOpPMHPOBAHHOCTh TMPEJCTABICHUN: O MECTE W 3HAYEHWW OPTaHUYECKOM
XUMHUH B CHCTEME €CTECTBEHHBIX HayK M €€ pojau B 00eCleueHUn
YCTOMYMBOTO pa3BUTHUS YEJIOBEUYECTBA B PEUICHUU MPOOIEM IKOJIOTUUYECKOH,
HPHEPreTUYeCKOM U TMHILEeBOW O€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO37IaHMHU HOBBIX MAaTE€PUAIOB, HOBBIX UCTOUHUKOB YHEPTUU, B OOCCIICUCHUH
palMOHANIBHOTO MPUPOOIOIL30BaHUs, B (POPMUPOBAHUU MUPOBO33PEHUS U
oOlIel KyJIbTypbl 4eJIOBeKa, a TakKe SKOJOTHUYECKH OOOCHOBAaHHOTO
OTHOILIEHHS K CBOEMY 370POBbIO U IIPUPOJIHOU CPELIE;

BJIAJICHUE CHCTEMOW XUMUYECKUX 3HAHUM, KOTOPask BKIIFOYAET:
OCHOBOIIOJIAralOIIMe IIOHATUS - XUMHYECKHM DIIEMEHT, aToOM, SIpO U
3JIEKTPOHHAsE 000JI0YKa aroma, s-, p-, d-aTOMHBbIC OpOMTAIM, OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUSI aToMa, THOpUAN3aliis aTOMHBIX OpOUTANIEH, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEILHOCTb, CTEIICHb OKUCIICHUS,
XUMHUYECKasi CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00BEM, yIIIepOIHbIN
ckeneT, (GyHKUMOHAIbHAS TPYyINa, paaukan, CTPYKTypHbIE (HOPMYIIBI
(pa3BEpHYThIE, COKpAllI€HHbIC, CKEJIETHBIE), H30MEpHUS CTPYKTYpHas H
MPOCTPAHCTBEHHAs (reoMeTpuYecKas), HM30MEpPhbl, TOMOJOTUYECKUU P,
TOMOJIOTH, YTJIEBOAOPOJIbI, KUCIOPOJ- M a30TCOAEPKAIIME OPraHHuYECKUE
COCIMHEHUS, MOHOMED, MOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS,

TEOPHH, 3aKOHHI (TTepuoandecknii 3akoH J[.1. Menaeneena, Teopus CTpOCHHS
oprannueckux BemectB A.M. DbyrnepoBa, 3aKOH COXpaHEHHS MacChl
BEILIECTB, 3aKOH COXPAHEHMS M NPEBpALICHUS SHEPTUU TMPU XUMHUUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI S3BIK XUMHH,
MHPOBO33PEHYECKME 3HAHMUS, JIE)KAIME B OCHOBE IOHUMAHUS MPUYUHHOCTHU
U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM;

MPEJICTABICHNUS O MEXAHU3MAX XUMUUYECKUX PEAKINNA, TEPMOJIUHAMUYECKUX
M KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHWS, O B3aUMHOM BIIMSIHUU
aTOMOB W TpyHn aTOMOB B MOJIEKyJaX (MHAYKTUBHBIA U ME30MEpPHBIN
s dextrl, opuentantsl | u Il pona);

(dakToJOTUYECKUE CBEIEHUS O CBOWCTBax, COCTaBe, IMOJYyYECHUU W
0€30macHOM UCIOJIb30BAHUU BKHEUIIIMX OPTAaHUYECKUX BEIECTB B OBITY U
MPAKTUYECKON JEATETLHOCTH YeJIOBEKa, OOIMX HAyYHBIX TPUHIIATIAX
XUMHUYECKOTO TMPOU3BOJICTBA (HA TIpUMEpE MPOU3BOJICTBA METAHOJA,
nepepadoTku HehTH);

c(hOpPMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTePHbIC MPU3HAKU TOHSATHUIA,
YCTAHABJIUBATh UX B3aUMOCBA3b, UCIIOJB30BATH COOTBETCTBYIOIINE MOHSATHS
MIpY ONKMCAHUU COCTaBa, CTPOCHUSA U CBOMCTB OPTAaHUYECKUX COCTUHEHU;
c(hOpMHPOBAHHOCTh YMEHHIA:
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MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJISl COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX H CKEJICTHBIX) (HOpMYI
OpraHUYECKUX BEIIECTB;

COCTaBJISATh YPABHEHUSI XUMUUYECKUX PEAKIUNA U PACKPBIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM IOCPEACTBOM COCTABJIECHUS
AJIIEKTPOHHOIO OajlaHca ATHX peakluid, peakiuid HOHHOro OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUH;
U3rOTaBIMBATh MOJAEIIA MOJIEKYJI OPraHMYECKUX BEIIECTB I WITIOCTPALuU
UX XMMHUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUM: YCTAHABIMBATh MPUHAJJICKHOCTh M3yUYEHHBIX
OpTraHWYECKUX BEIIECTB MO MX COCTABY M CTPOEHUIO K ONPEAECIEHHOMY
KJIAcCy/Tpynne COEIUHEHUM, /1aBaTh WM Ha3BaHUSl MO CUCTEMATHYECKOM
HoMeHknatype (IUPAC) u mnpuBoauTh TPUBHAIBHBIE Ha3BaHUA JIA
OTJICJILHBIX MPEACTAaBUTENCH OpPraHMYEeCKUX BEHIECTB (ITHIICH, alleTUJICH,
TOJIyOJI, TJIMLIEPUH, ITHUJICHIJINKOIb, (PEHON, (OpMaNbAETH, aleTalbIer 1,
alleTOH, MypaBbUHAas KUCJIOTA, YKCyCHasl KUCIIOTa, CTEAPUHOBAsA, OJICMHOBAs,
NaJbMUTUHOBAS KUCIOTHI, [JIUIUH, aJaHUH, MaJIbTO3a, (PPYKTO3a, AaHWJIUH,
JVBUHUII, U30IIPEH, XJIOPOINIPEH, CTUPOJI U JPYTHE);

chOPMHUPOBAHHOCTh YMEHHUS OIpPEACNATh BUJ XUMHUYECKOHW CBSI3U B
OpTraHUYECKUX COCIMHEHUSAX (KOBAJEHTHAs U WOHHAS CBS3b, O- U S-CBS3b,
BOJIOPOJIHAS CBSI3b);

c()OPMHPOBAHHOCTh YMEHUSI MPUMEHATH MOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BeuiecTB A.M. byrtnepoBa s 0ObSICHEHHS 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHMUS;

c(OPMHPOBAHHOCTh ~ YMEHHMM  XapaKTepHu30BaTh COCTaB, CTPOEHHUE,
dbuznyeckue W XUMHUYECKHE CBOMCTBA THUINHYHBIX IpeACTaBUTENICH
pPa3IMYHBIX KIJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LHUKJIOAIKAHOB,
aJIKEHOB, AJIKAJUEHOB, aJKMHOB, apOMAaTUYECKUX YTJIEBOJIOPOJIOB, CIIUPTOB,
aJIbJICTUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, IPOCTHIX M CIOKHBIX 3(HUPOB,
KUPOB, HUTPOCOCIMHECHUN U aMHHOB, aMHHOKHCIJIOT, OEJIKOB, YIJIEBOJOB
(MOHO-, H- W TOJIUCAXAPHUJOB), WUIIOCTPUPOBATh TEHETUUYECKYIO CBS3b
MEXKJy HUMH YpaBHEHHUSIMU COOTBETCTBYIOIIMX XWMHUYECKUX PEAKLIHA C
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUSI TOJTBEP)KIATh Ha KOHKPETHBIX MpPUMEpPax
XapakTep 3aBUCHUMOCTHM  PEaKUHMOHHOM  CIOCOOHOCTH  OPraHUYEeCKUxX
COCJIMHEHU OT KPaTHOCTU M THUIA KOBAJICHTHOM CBSI3U (a- U S-CBS3H),
B3aMMHOTO BJIMSHUSL @aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;
c(hOpMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHHUKH YTIJIEBOIOPOIHOTO
CoIpbsi (He(Th, TPHUPOAHBIA Ta3, YroJib), CIHOCOOBI €ro mnepepaboTKH H
IpaKTHYECKOEe MPUMEHEHHUE NPOAYKTOB NepepadoTKy;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METO/JAaX TO3HAHMS - HAOMIOACHUHM, W3MEpPEHUH, MOACIUPOBAHUM,
AKCTIEpUMEHTE (PeaslbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;
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- C(I)OpMI/IpOBaHHOCTB YMCHHA IMPHUMCHATH OCHOBHBIC orcpanmuu

MBICIUTEIILHOMN JCATEIBHOCTH - aHAJIW3 U CHHTE3, CpaBHEHHE, 0000IIeHNe,
CUCTEMATHU3alNIO, BBISIBICHUE NPUUYUHHO-CIECICTBEHHBIX CBSI3ed - I
W3YUYCHHs CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIM;

c(hOpMHPOBAHHOCTh YMEHUM: BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATUSIMU U TIPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
JU1si 60J€e OCO3HAHHOT'O MOHUMAHHUS CYUIHOCTH MAaTepUajbHOIO €IUHCTBA
MHpa, HUCIOJIb30BaTh CUCTEMHBIE 3HAHHS MO OPraHUYECKOW XUMHUH IS
OOBSCHEHUS W TPOTHO3UPOBAHUS SIBJICHUW, HMMEIOLUUX ECTECTBEHHO-
Hay4YHYIO IPUPOY;

chOPMHPOBAHHOCTh YMCHH: TPOBOJIUTH PACUETHI 10 XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHSM XHMHYECKHUX PEAKIUH C HCIOIh30BaHUEM
dbuznyecknux BeNWYUMH (Macca, O0BEM Tra3oB, KOJHUYECTBO BEILECTBA),
XapaKTEepU3YIOIUX BEIIECTBA C KOJUYECTBEHHOW CTOPOHBI: pPacy€Thl IO
HAXOXKJEHUI0O XUMUYECKON (OpMyJIbl BEIIECTBA MO M3BECTHHIM MAaCCOBBIM
JOJISIM ~ XUMHUYECKHX DJJIEMEHTOB, TMPOAYKTaM CrOpaHHs, IUIOTHOCTH
ra3o00pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: TPOTHO3UPOBATH, AHATM3UPOBATH U OLICHUBATH
C MO3UIHAH DKOJIOTUYECKON O€30IIaCHOCTH IOCJICACTBUS OBITOBOM H
MPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHOM C mepepaboTKoi
BEILIECTB, MCIOJIL30BaTh IMOJYYCHHBIC 3HAHUS I MPUHSATUS TPAMOTHBIX
penieHuii npoOyieM B CUTyalUsX, CBA3aHHBIX C XUMHUEH;

c(hOpPMHUPOBAHHOCTh YMEHUHN: CaMOCTOSITENIbHO TJIAHUPOBATh U MPOBOAUTH
XUMUYECKUN IKCIIEPUMEHT (MOTydECHUE U U3YUEHHE CBOWCTB OPTraHUYECKUX
BEILIECTB, KaUYE€CTBEHHBIE PEAKLHMH YIJIIEBOAOPOAOB PA3JIUYHBIX KIIACCOB U
KHUCJIOPOACOIEPHKAITUX OpraHUYECKUX BEILIECTB, pelieHue
AKCIIEPUMEHTAIBHBIX 337]a4 M0 PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C
coOoiecHueM TpaBujl  0€30MacHOro OOpallleHHs C  BEIIeCTBAMH U
Ja00paTopHbIM  00OpyAOBaHHEM, (OPMYJIUPOBATH IIEIb HCCIEI0BaHMUS,
NpEeACTaBIATh B  pa3iu4yHOM  (opmMe  pe3yJbTaThl  AKCIEPUMEHTA,
aHaJM3UPOBATh U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

COOJTI0/IaTh TIPaBUIa SKOJOTUUYECKH 11€71eCO00Pa3HOT0 MOBEACHUS B OBITY U
TPYAOBOM JEATEIHOCTHU B ILEISAX COXPAHEHUs CBOETO  3JI0pPOBbBS,
OKPYXKaroUEH MPUPOJHOU CPEbl U TOCTHXKEHUS €€ YCTOMYNBOTO PA3BUTHS;
OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha JKUBBIE OPTaHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1J1K;
aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHUSI OPTraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TIOJIb3a;
c(hOpPMHPOBAHHOCTh YMEHUH: OCYIIECTBISATH II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(POpMAIMU B Pa3IMYHBIX UCTOYHUKAX (HAaydHas U y4eOHO-
Hay4yHas JMUTepaTypa, cpeacTBa MaccoBod wuHpopmanmu, HHTEpHET U
JIpyrue), KPUTUYECKH AaHAIM3UPOBATh XUMHUUYECKYI0 HH(OOpMAaIIHIO,
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nepepadaTbiBaTh €€ M HCIIOJIB30BaTh B COOTBETCTBUU C TMOCTaBIIEHHOMN
y4eOHOH 3a1a4eii;

c(OpMUPOBAHHOCTD MPEICTABICHHIA:

O MAaTEpUAIbBHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSAX M IO3HABAEMOCTHU
ABJICHUN TPUPOJbI, O MECTE M 3HAYEHUU XUMHUU B CUCTEME €CTECTBEHHBIX
HayK ¥ €€ POJu B 00ECIICYEHUH YCTOMUMBOIO Pa3BUTHSI, B PEIICHUH ITPOOIIEM
HKOJIOTHYECKOM, SHEPreTUYECKOW W MHIIEBOM 0O€30MacHOCTH, B Pa3BUTHH
MEJIMLINHBI, CO3JaHUNA HOBBIX MAaTE€pUAJIOB, HOBBIX UCTOYHUKOB IHEPTHH, B
00€eCIeYeHNN PpalMOHAIBHOTO MPHUPOJONOIL30BaHus, B (opMUpoBaHUU
MHUPOBO33pEHUSI U OOIIeH KyJIbTYphl YENOBEKa, a TaKKe SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;
c(OPMUPOBAHHOCTh BIAJCHUS CHUCTEMOW XUMHYECKHX 3HAHWUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAOIINE MOHATHS - XUMUYECKUH 3JIEMEHT, aTOM, SIAPO
aToMa, M30TOINbl, COCTOSIHUSA aTOMa, TMOpUIM3alus aTOMHBIX OpOuTasei,
WOH, MOJIEKyJa, BAJIEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh,  CTEIEHb
OKHUCJICHHSI, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WMOHHAs, MeTaJuIMueckKas,
BOJIOPOJIHAsI), KPUCTAJUIMYECKAsT PEIIETKa, XUMHUUYECKasi peakuus, pacTBop,
AIIEKTPOJIUTBI, HEANEKTPOIUTBI, HNEKTPOJUTHUECKAS JUCCOLMALINS, CTEIICHb
JUCCOLIMAIMM, BOAOPOJIHBIN II0KA3aTellb, OKHUCIMTENb, BOCCTAHOBHTEIID,
TEII0BOM A(P(HEKT XUMUYECKON pEaKIMH, CKOPOCTh XMMHUYECKON peaklnu,
XUMHUYECKOE PAaBHOBECHE;

TEOpUH M  3aKOHbl  (TEOpPUS  DJIEKTPOJUTHUYECKON  JAMCCOLMALINH,
nepuonnuecknii 3akoH J[.M. MeHneneeBa, 3aKOH COXpPaHEHUS MAaCChI
BEILECTB, 3aKOH COXPAaHEHHsI WU MPEBPALICHUS SHEPIUU NPHU XUMHUYECKUX
peakuusix, 3aKOH [MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH ACHCTBYIOLIUX Macc),
3aKOHOMEPHOCTH, CHMBOJIMYECKHHA SI3BIK XUMHUHU, MHPOBO33PEHUYECKUE
3HAHMS, JIeXKAIIME B OCHOBE IMOHUMAHUS MPUYMHHOCTH W CUCTEMHOCTH
XUMUYECKUX SBJICHUI; COBPEMEHHBIE IIPEJCTABICHUS O CTPOCHUH BELIECTBA
Ha aTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJISIPHOM YPOBHSIX;
MPEACTABICHUS] O MEXaHU3MaX XUMUYECKUX PeaKUuid, TEPMOJUHAMUYECKHUX
U KUHETHYECKHX 3aKOHOMEPHOCTSX HMX MPOTEKaHUs, O XUMHUYECKOM
PaBHOBECHH, PACTBOPAX U IUCIIEPCHBIX CUCTEMAX;

(dakToNIOTMYECKUE CBEIEHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUU U
0€30M1acHOM UCMOJIb30BaHUHU BaXKHEUIINX HEOPTaHUYECKUX BEILECTB B OBITY
U TIPAKTUYECKON EATeTLHOCTH YEeJIOBEKa, OOIIMX HAyYHBIX MPUHIIUATIAX
XUMHUYECKOTO TPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEpHbIC MPU3HAKU MOHITHIMA,
yCTaHaBJIMBATh UX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIINE OHITHS
P OMKUCAHUUA HEOPraHWYECKUX BEUIECTB U UX MPEBpaALCHUMN;
Cc(OPMUPOBAHHOCTh YMEHHS HCIIOJIB30BATh XMMHUYECKYIO CHUMBOJIUKY MJIs
cocTaBieHUs] (OPMyJl BEIIECTB M YpPaBHEHUM XHMHUYECKUX PEaKIIH,
cucremarnueckyro HoMeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJIEJbHBIX BEILECTB;
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c(OpPMUPOBAHHOCTH YMEHHUSI OMPEIENIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHAYECKUX DJJIEMEHTOB B COCIMHEHMUAX, BHUJ XUMHUYECKOW CBA3MU
(KoBajIeHTHas, HOHHAas, METaJIMYecKasl, BOJIOPOJIHASA ), THII
KPUCTAUINYECKOW PEIIETKN KOHKPETHOTO BEILECTBA;

Cc()OPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT
BUJ]a XUMUYECKOM CBSI3U U TUIA KPUCTAIUIMUECKON PEIETKU, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00Opa30BaHMsI KOBAJIGHTHOU CBS3H;
c(OpMUPOBAHHOCTH YMEHHIA:

KJIACCU(PUIIMPOBAThH: HEOPTaHMYECKHE BEIIECTBA M0 UX COCTABY, XUMHUECKHE
peakuuu 1O Pa3IUYHbIM MpU3HAKaM (YHUCIYy W COCTAaBY pPEArupyrommx
BELIECTB, TEIJIOBOMY 3(P(PEKTy peaklHUH, U3MEHEHUIO CTEIIEHEH OKUCIIECHUS
3JIEMEHTOB, 0OPAaTUMOCTH, YYACTHIO KaTaJln3aTopa U Apyrue);
CaMOCTOSITEJIbHO BBIOMPATh OCHOBAaHUS M KPUTEPUM Ul KiacCU(pUKALUU
U3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICT MEPUOJMYECKOTO 3aKOHa
JA.N. MenneneeBa W IOEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOLIYIO,
OOBSCHUTEITBHYIO U IPOTHOCTHYECKYIO (DYHKIINU;

c(OpMUPOBAHHOCTb YMEHHIA:

XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB XUMHYECKHUX
AJIEMEHTOB IIEPBOro-yeTBEpTOro nepuoaos Ilepuonnueckont cucremst .M.
MeHnneneeBa,  WCIONB3Yysl  TOHATHS  «OHEPrETUYECKHE  YPOBHU»,
«IHEPreTUYECKHE TIOYPOBHIY, «S-, p-, d-aTOMHBIE OpOUTANY», KOCHOBHOE U
BO30YXIEHHOE PHEPIreTUYECKUE COCTOSTHHS aTOMay;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUYECKHUX 3JIEMEHTOB U
MX COEIMHEHUU 1o nepuoaaMm u rpynmnam llepuonnueckon cucremst [I.U.
MeHnpneneeBa, BaJCHTHbIE BO3MOYKHOCTH aTOMOB DJJIEMEHTOB HAa OCHOBE
CTPOEHHMSI UX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTh yYMEHHUM: XapakTepu3oBaTh (OMHUCHIBATH) OOIIUE
XMMHYECKME CBOMCTBA BEILECTB PA3JIMYHBIX KIIACCOB, IOATBEPKAAThH
CYILIECTBOBAHHME T€HETUYECKON CBA3U MEXKAY HEOPTraHMYECKMMH BEILIECTBAMU
C IOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINM;
c(OPMUPOBAHHOCTH YMEHUS PACKPBIBATh CYIIHOCTb:
OKHUCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKLMM ITOCPEACTBOM COCTAaBIICHHUS
AJIEKTPOHHOTO OajaHca 3THX peaklui; peakluil MOHHOTO OOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

peakuui TUAPOIIN3a;

peakiMii KOMIUIEKCOOOpa3oBaHus (Ha MpuMepe THIPOKCOKOMIUIEKCOB IIMHKA
U aIOMUHUSA);

C(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PpEaKIU C Yy4YETOM HX DSHEPreTHUYECKUX XapaKTEPHUCTHK,
XapakTep M3MEHEHUs CKOPOCTH XHMHUYECKOM PEAKLUHUH B 3aBUCUMOCTH OT
pa3auuHBIX (PAKTOPOB, a TaKXKe XapakTep CMEIICHUS XUMHUYECKOTO
paBHOBECHSI MOJ] BIUSHUEM BHEIIHUX Bo3aeicTBuil (mpunuun Jle [larense);
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— cpOpMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh XUMUYECKUE PEaKIINH,
JIeKAIHUe B OCHOBE MPOMBINIJICHHOTO TTOJTYYSHUS CEPHOM KHCIIOThI, aMMHUAKa,
oOIue HayYHbIE TMPUHITUIB XUMUYECKUX TTPOU3BOCTB; 11€JIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTAHWMYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C
TOYKH 3PEHUST COOTHOIICHHS PUCK-TIONB3A;

— c(OpMUPOBAHHOCTH BIIAJICHUS CUCTEMOM 3HAHUN O METOJaX Hay4YHOIO
MO3HAHUA SIBIICHUW MPUPOJIBI - HAOIO/IEHUEe, U3MEPEHUE, MOJICIUPOBAHNE,
HKCIIEPUMEHT (peajbHbIil U MBICICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKax, YMEHHUS MPUMEHATh OJTH 3HAHUS TNPHU OSKCIEPUMEHTAIHLHOM
WCCJICIOBAHUH BEIIECTB U JIsl OOBSICHCHUS XUMUYECKUX SIBIICHHUM, UMEIOTIINX
MECTO B MMPUPO/IC, MPAKTUICCKON NEATETHHOCTH YEIOBEKA U B IOBCEIHEBHOMN
KU3HH,

— c(OpMUPOBAHHOCTH YMEHHUS BBISBIISATH B3aUMOCBSI3h XUMUUYECKUX 3HAHUH C
MOHATUSIMU U TPEJICTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
Ju1st 60J1ee 0CO3HAHHOTO MMOHUMAaHUSI MaTepUAILHOTO €IMHCTBA MUPA;

— c(OpMUPOBAHHOCTH YMEHHUSI POBOJIUTH PACUETHI:

— C HCIOJIb30BaHUEM IIOHSATHUU «MaccoBas JIOJS BEIIECTBA B PacTBOPE» H
«MOJISTpHAsT KOHIICHTPAITHS;

— Macchl BEeHIecTBa WM 00bEMa Ta3a Mo M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wik 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB;

— Tem1oBoro 3¢ dexTa peakiuy;

— 3HAYEHMS BOJIOPOJIHOTO TIOKa3aTessi pPacTBOPOB KHUCIOT U IIEJIoYed ¢
W3BECTHOM CTETEHBIO IUCCOLMAIUY;

— Macchl (00b€Ma, KOJIMYECTBa BEIIECTBA) MPOAYKTa PEAKINH, €CIU OJTHO U3
MCXOJIHBIX BEIECTB JaHO B BUJIE PACTBOPA C ONPENeNEHHON MacCOBOM JoJei
PacTBOPEHHOTO BEIIECTBA MIIM JIAHO B M30BITKE (MMEET MPUMECH );

— JIOJIM BBIXOJIa TIPOJIYKTA PEAKIINH;

— 00BEMHBIX OTHOIIICHUH Ta30B;

— cOpMHUPOBAHHOCTh YMEHHI: CaMOCTOSATEIHHO TUTAHUPOBATH W MPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (MPOBEACHUE pEAKIHM HOHHOTO OOMEHa,
MOATBEP)KIECHUE KAYEeCTBEHHOTO COCTaBa HEOPTaHUYECKHX BEIIECTB,
OTIpEJICTICHHE Cpellbl PAaCTBOPOB BEIIECTB C IOMOIIBIO HHIWKATOPOB,
U3Y4YCHUE BIUSHHUS PA3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOUH
peaKkiuu, peIieHre SKCIEPUMEHTAIBHBIX 3aJad Mo TeMaMm «MeTtamiby u
«Hemetamnel») ¢ coOmrofeHreM mpaBuil  0€30MacHOro OOpamieHusi C
BEI[ECTBAaMH M J1a0OpaTOpHBIM 00OpyJOBaHUEM, (HOPMYIHUPOBATH IIETh
UCCJICIOBAHMS, TPEIACTABIATh B  pa3IMuHONM  (opmMe  pe3ysbTaThl
HKCIIEPUMEHTA, aHAIM3UPOBATh M OIIEHUBATh MX JOCTOBEPHOCTH;

— chOpMUPOBAHHOCTh  YMEHHH:  cOOJIOaTh  MOpaBuja  IOJIb30BaHUS
XUMHUUYECKON MOCyJ0l W J1abopaTOpHBIM 00O0pYyAOBaHUEM, OOpAICHHS C
BCIIECTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH TI0  BBITIOJIHCHUIO
7a00paTOPHBIX XHUMHYECKHUX OIBITOB, HJKOJIOTHUYECKH I1eJIecO00pa3HOTo
MOBECHUSI B OBITY M TPYJAOBOM JACSATEIHHOCTU B LESAX COXPAHEHHS CBOETO
310POBbS, OKPYKAIOIIEH TPUPOTHON CPENbl U TOCTUKEHUS €€ YCTOMYUBOTO
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pa3BUTHA, OCO3HABaTh OMACHOCTh TOKCHMYECKOTO JEWCTBUSI HA IKUBBIC
OPraHu3Mbl OIPEJICIEHHBIX HEOPTraHWMYECKHX BEIIECTB, IMMOHUMAas CMBbICI
noka3zarens ITJ1K.

2. Tunosblie KOHTPOJIbHBIC 3alaHUA
HpI/IMepHLIe BapHaHTbI OIICHOYHBIX 3ana1m171 AJIA TEKYHIET0 KOHTPOJIA
yYcneBaeMoCT "1 l'lpOMe)KyTO‘IHOﬁ arTrecranmmu

Homep 3ananus 2.1

Tun 3aganus 3aKkphIThId. 3ajaHKe C BLIDOPOM HECKOJIBKMX OTBETOB
YpoBeHb ciloKHOCTH  ba3oBeiit

Bpewms BbInoHEHNA 3 MUHYTBI

[IpoBepsiemble OK 07

KOMIIETEHIIUU

Hpoqumaﬁme mekcni, 6bl6€p1/lm€ 6Ce npaesujlibHvle omeeniol.
OHpeI[eJ'II/ITe, a TOMY KaKuX D3JIECMCHTOB HMCKT OJUHAKOBOC YHCIO S-

AIIEKTPOHOB.
A) Cu
b) S
B) Ca
I Ag
1) Fe
Ortser:
Homep 3apanus 2.2
Tun 3a1anus 3aKphITHIN. 3ananue Ha YCTaHOBJICHUE
MOCJIEI0BATEIbHOCTH

YpoBeHb ciioxHOCTH  ba3oBbIit

Bpewms BbInonHEHNA 3 MUHYTBI

[IpoBepsiembie OK 07

KOMIIETEHIIUH

lIpouumaiime mexcm u ycmanogume nocied08amelbHOCHLb.
Pacrionoxxure 351eMeHTHI B MOPSIIKE YBEIUYEHUS paauyca aTOMOB.
3anuImTe COOTBETCTBYIOIIYIO MTOCIEIOBATEIFHOCTD ITU(p clieBa HAIpaBo:

1) Cu
2) Ag
‘3) Fe | ‘
Homep 3ananus 2.3
Tun 3a1anus 3akphIThIN. 3a7aHne ¢ BLIOOPOM HECKOJBKUX OTBETOB
YPpOBEHBb CIIOKHOCTA  ba3oBbIi
Bpewms BoInoTHEHUS 3 MUHYTBI
[TpoBepsiembie OK 07
KOMIIETEHIIUH
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IIpouumaiime mexcm, gvlbepume 08a NPABUTILHLIX OMEEMA.
BriGepere BemecTBa HOHHOTO CTPOCHUS.

A) ammuak

b) cynbdaTt ammonms

B) GeproneTtoBa coiib

') kpemHezeM

I0) bocdu
Otser:
Homep 3ananus 2.4
Tun 3aganus 3akphIThIid. 3aJaHUE HA YCTAHOBIIEHUE COOTBETCTBUS
YPOBEHB CIIOKHOCTH bazoBblii
Bpewms BbinionHeHUs S MUHYT
[IpoBepsiemble OK 07
KOMITETECHIIUU

IIpouumatime mexcm u ycmanogume coomeemcmaeue.
K xaxmoit mo3unuu, [AaHHOM B JIEBOM  CTOJiOIE, moa0epute
COOTBETCTBYIOIIYIO MO3HIIMIO U3 TTPABOTO CTOJIOMA:

BemiecTBa

CuS

NO

NO2
Cu(OH)2
ZnS0O4
PH3

02

A | Cnaboe ocHOBaHHE
b CUWJIBHBIN DJIEKTPOJIUT
B | HepactBopumas coib

~N[OoOO|R~RIWIN(EF

3anuiuTe BIOpaHHbIE HUQPHI 1O COOTBETCTBYIOIMMHU OYKBAMH:

A b B
Homep 3apanus 2.5
Tun 3ananus 3akpbIThIi. 3a7aHKe C BBIOOPOM HECKOJIBKHX OTBETOB
YpoBeHb CIIO)KHOCTA  [TOBBIIICHHBIN
Bpewmst BbInoTHEHUS 3 MHUHYTBI
[IpoBepsiembie OK 07
KOMIIETEHIIUU

IIpouumatime mexcm, vibepume NPasuUIbHblE OMBENbL.

JlaHbl 1BE TIPOOMPKU ¢ HEPaCTBOPHMBIM B Boje BemecTBoM X. B mepByro
POOUPKY MPUIIMIIA KOHIIECHTPHUPOBAHHBIN PACTBOP CHIIBHOTO AJIEKTpouTa Y, a BO
BTOpY1O — pacTtBop xjopuaa xenesa(lll). B pesynbrate peakiuii B o6enx npooOupkax
oOpa3oBajicsi OKpalleHHBbIA pacTBOp. M3 mpemioKeHHOTO TepedHs BBIOEpeTe
BemecTBa X ¥ Y, KOTOPhIE MOTYT BCTYIIATh B OMTUCAHHBIC PEAKITHH
A) HCI
b) Zn
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B) Cu(OH),
') HNO;
M) Cu

OrtBer:

X

Howmep 3ananus
Twum 3aganus
YPpOBEHB CIIOKHOCTH
Bpewms BeinmoHeHUA
IIpoBepsiemble
KOMIIETCHIIUN

2.6

3aKkpbIThIM. 3aJJaHUE HA YCTAHOBJIECHUE COOTBETCTBUS
IloBbIIIEHHBIHN

8 MUHYT

OK 07

IIpouumatime mexcm u ycmanogume coomseemcmaeue.

K xaxmoit mo3unuu, [AaHHOM B JIEBOM  CTOjOIE, moa0epute
COOTBETCTBYIONIYIO TO3WIIMI0O W3 TPABOTO CTOJOMAa (YCTAHOBHTE COOTBETCTBHE
MeXIy GOpMYJIONi BEIIECTBA M PeareHTaMu, ¢ KaKIbIM U3 KOTOPBIX ATO BEIIECTBO
MOJKET B3aMMO/ICHCTBOBATh):

dopmyJia BEIECTBA PeareHTsl
A | KoSOq4 1 | Ba(OH)2, H2SO4, Sr(NO3),
b | Fe(OH), 2 | H2S04 (p.p), H202, HCI
B |P 3 | NaOH, KI, AgNOs
I FeCls 4 | H20O, NO2, H»
5 | KOH, Cly, Ca
3anuiuTte BIOpaHHbIE HU(PBI [10J COOTBETCTBYIOIIMMHU OYKBAMH:
A b B I
Homep 3ananus 2.7

Tun 3aganus 3aKkpbIThIM. 3aJJaHNE HA YCTAHOBJIECHUE COOTBETCTBUS

YPpOBEHB CIIOKHOCTH [ToBbIIIEHHBIN
BpewMst BbITIOTHEHUS 8 MUHYT
[IpoBepsiembie OK 07
KOMIETEHIIUU

IIpouumaiime mexcm u ycmanogume coomseemcmaeue.

K xaxmolt mo3unumu, JaHHOM B JIEBOM  CcTOjOIE, moadepute
COOTBETCTBYIOIIYIO TO3UIHMI0O W3 MPaBOro crojdma (yCTAaHOBUTE COOTBETCTBHE
MEXIYy pearupymloluMH BEIIECTBAMH U  NPOAYKTOM(-aMH), KOTOPBIH(-€)
oOpa3zyeTcsi(-f0TCs1) B PEaKIIMU C YYACTHEM ITUX BEIIECTB):

Pearupyoliye BelecTsa [IpoaykT(bl) peakiuu
A | Fe(OH)2 u H20» 1 | FeClzu H;
b Feu O 2 | Fe(OH)3
B Fe u HCI 3 | Feu HO
r Feu Cly 4 | FesOs
5 | FeClou H»
6 | FeCls
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3anuimuTte BbIOpaHHbIE UGPHI 1101 COOTBETCTBYIOIIMMU OYKBAMH:

A b B r
Homep 3apanus 2.8
Tun 3aganus 3aKkpbIThId. 3aaHuEe C BLIOOPOM HECKOJIBKMX OTBETOB
YpoBeHb ciloKHOCTH  ba3oBeiit
Bpewms BeinonHeHUA S MHUHYT
IIpoBepsiemble OK 07
KOMIIETEHIIUH

Hquumadme mekKkcm, 8bl6€p1/lm€ npaesuibHovle oneemal.
3ajana clenyronmas cxeMa IpeBpalleHuii BELECTB:
Y
OHpCI[CHHTC KaKHC U3 YKAa3aHHBIX BCUICCTB ABJIAIOTCA BCIICCTBAMU XuY.
A) Mg,Si

b) SIO;

B) HCI

I O,

1) Mg

Otser:
X Y

Homep 3apanus 2.9
Tun 3ananus 3akphIThIid. 3aJaHUE HA YCTAHOBIIEHUE COOTBETCTBUS
YPpOBEHB CIIOKHOCTH bazoBbIit
Bpewmst BbInoTHEHUS 8 MUHYT
[IpoBepsiembie OK 07
KOMIETEHIIUU

IIpouumaiime mexcm u ycmanogume coomseemcmeue.

K xaxmolt mo3unmu, MJaHHOM B JIEBOM  CTOJOIE, moxdepute
COOTBETCTBYIOIIYIO MO3ULHMI0O M3 MPaBOro crojodma (YCTAaHOBUTE COOTBETCTBHE
MEXIY MOJIEKYJSIpHOU (OpMyYJION M Ha3BaHMEM BEIIECTBA, COCTABY KOTOPOTrO
COOTBETCTBYET 3Ta (hOpMYJIa):

MonekynsipHas hopmyna Ha3sBanue BerecTBa
A | C3H7NO> 1 | amanun
b | CeHsNO, 2 | HUTpoOEH301
B CsH7N 3 | HUTPOIIMKIIOTEKCAH
4 | aHnnuH

3anummrte BeIOpaHHbBIC ITUMPHI O] COOTBETCTBYIOMIMMHU OYKBAMH:
A b B r
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Howmep 3ananus
Tum 3amanns
YPpOBEHB CIIOKHOCTH
Bpewms BeinmoHeHUA
IIpoBepsiemble
KOMITETCHIIUN

2.10

3akpeITHIi. 3a7aHNe C BLIOOPOM HECKOJIBKUX OTBETOB
ba3oBsIit

3 MUHYTBI

OK 07

Hpoqumadme mekcni, 6bl6€pum€ npasujibHovle onieeniol.
B516epeTe ABa BCUICCTBA, KOTOPLIC ABJIAKOTCA IOMOJIOTIaMHU 110 OTHOIICHHUIO

APYT K IpyTy.
A) 3TOKCHUIIPOIIaH

b) mapa-kcumnon

B) nenranann

') musTHIOBEIN 3duUp

J1) macnsiHasi KucioTa
Otser:

X

Howmep 3ananus
Tun 3aganus
YPpOBEHB CIIOKHOCTH
BpewMst BeITioTHEHUS
[IpoBepsiemble
KOMITETCHITUU

2.11
3aKphITHIN. 3aaHie ¢ BLIOOPOM HECKOJBKUX OTBETOB
bazoBrrit

4 MUHYTBI
OK 07

IIpouumaiime mexcm, gvlbepume npasuibHble OMeEemul.
N3 npennoxkeHHOro nepeyHs BhIoepeTe BCe BEIIECTBA, C KaXKIbIM U3 KOTOPBIX
B3aMMOJIEUCTBYET METAHOI.

A) runpoxcun meau(l1)

b) xanuit

B) oxcua meu(ll)

') Mmacnsinas kuciora

J) runpokcua HaTpus
Ortger:

Howmep 3ananus
Tum 3amanns
YPpOBEHB CIIOKHOCTH
Bpewms BeinonHeHUA
IIpoBepsiemble
KOMIIETEHIIUU

2.12

3akpbIThIi. 3a7aHue C BLIOOPOM HECKOJIBKUX OTBETOB
ba3oBbiii

4 MUHYTBI

OK 07

Hpoqumaﬁme mekcm, 6bl6€pum€ npaeujlbHsvle oneeniol.

N3 npennoxeHHOro

nepeyHss BbIOepeTe JBa  BEIIECTBA, KOTOPbHIC

IMOABCPIrar0TCsA KUCJIOTHOMY I'HAPOJIN3Y.

A) caxapo3a
b) manHo3a

41



B) rununrivnuH

I') nezoxcupnbo3a

) benunananuu
OTBerT:

Homep 3apanus
Tun 3a1anus
YPOBEHb CIIOKHOCTH
Bpewms BbINoHEHNA
[IpoBepsiembie
KOMIIETEHIIUH

2.13

3akphIThI. 3aJJaHUE HA YCTAHOBJICHUE COOTBETCTBUS
[ToBeI1IEHHBIN

8 MUHYT
OK 07

IIpouumaiime mexcm u ycmanogume coomeemcmaeue.
TaHHOU
COOTBETCTBYIONIYIO TO3WIIMI0O W3 TPABOTO CTOJOMA (YCTAaHOBHTE COOTBETCTBHE
MEXIy MPOTYKTOM PEaKIMy W Ha3BaHWEM BEIIECTBA, TIPH MTOJTHOM THIPUPOBAHUH
KOTOPOr0 MPEUMYIIIECTBEHHO 00pa3yeTcs 3TOT NPOAYKT):

K xaxnoit

TTO3UIUH,

B JIEBOM CTOJOIE, Tmoadepure

[IponyKT peakuuun HasBanue Bemecrsa
A | MeTmiImponaH 1 | kymou
b | Oyran 2 | NUKJIONpOIaH
B | aTmumukIiiorekcan 3 | crupon
T pona” 4 | 6yranuen-1,3
5 | uzolytuneH
6 | m3omnpeH

3anuimTe BIOpaHHbIE HUMPHI 1O COOTBETCTBYIOIMMHU OYKBAMH:

A b B r
Homep 3apanus 2.14
Twum 3amanns 3akphIThIN. 3a7aHne ¢ BLIOOPOM HECKOJBKUX OTBETOB
YpoBeHb ciioxHOCTH  ba3oBblit
Bpewms BbInonHEHNA 5 MUHYT
[IpoBepsiembie OK 07
KOMIETEHIIUU

lIpouumaiime mexcm, golbepume npasuibHvle OMeemai.

W3 nmpeninoxkeHHOTo IEpeuHs BHIOEPETE BCE Maphl BEIIECTB, B3aMMOICHCTBHE
KOTOPBIX MEXKy COOOM SIBISIETCS peakiueil oOMeHa.
A) IIMHK U COJIsSIHAas KMCJI0Ta
b) ruapokcun 6apus u cepHasi KUCIOTa
B) okcun xanus 1 Boja

I') anterat cepedpa(l) u xsmopun Hatpus (p-p)

J1) ruapoKcua Kanblys U CUIIMKAT Kaius (p-p)

OTBeT:
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Homep 3ananus 2.15

Tun 3a1anus 3akpeITHIi. 3a7aHNe C BLIOOPOM HECKOJIBKUX OTBETOB
YPpOBEHBb CIIOKHOCTH  bazoBblii

Bpewms BeimionHeHUs 3 MUHYTBI

[IpoBepsiembie OK 07

KOMIIETEHIIUN

IIpouumatime mexcm, vibepume nPasuibHble OMBEENbl.

W3 npenioxkeHHoro nepeyuHs BIOEpeTe BCce BHEIIHUE BO3ACHCTBUS, KOTOPHIE
CIIOCOOCTBYIOT YBEJIMYEHHUIO CKOPOCTU PEAKIIMM PACTBOPA TMAPOKCHIA KAJbIHS C
YTJIEKHUCIIBIM Ta30M.

A) uzMernbueHne KapOoOHaTa KalbIUs

b) oxnaxnenue

B) yBenuueHue KOHIICHTpAllUK TalieHONW U3BECTU
I') narpeBanue

J1) ucnoip30BaHUE KaTaiu3aTopa

OTBeT:
Homep 3apanus 2.16
Twum 3amanns 3aKphIThIM. 3a/laHUE HA YCTAaHOBJICHUE COOTBETCTBUS
YPpOBEHB CIIOKHOCTH bazoBe1it
BpewMst BeITioTHEHUS 6 MUHYT
[IpoBepsiemble OK 07
KOMIIETCHITUH

IIpouumatime mexcm u ycmaHosume coomeemcmaue.

K xaxmoit mosummu, JaHHOM B JIGBOM  CTOJOIE, momOepuTe
COOTBETCTBYIOIIYIO IO3UIIMIO M3 IMPABOTO CTOJIONA (YCTAaHOBUTE COOTBETCTBUE
Mexay (GopMysol HOHA M OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIMU CBOWCTBAMH,
KOTOPBIE OH CIIOCOOEH MPOSIBISTH):

dopmyna HOHA OKHUCIUTENbHO-BOCCTAHOBUTEIHLHBIE CBOWCTBA
A | NOy 1 | sBHsIeTCS OKHCIUTENEM
b MnO4* 2 | sBJII€TCS BOCCTAHOBUTEJIEM
B 52_ 3 SABJIAICTCA U OKHUCINTCIIEM, © BOCCTAHOBUTCIIEM
4 | He MIPOSIBIISET OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIX
CBOHCTB
3anumute BeIOpaHHbBIE IUGPHI 110 COOTBETCTBYIOIIUMU OYKBaMHU:
A b B

Homep 3apanus 2.17
Tum 3aganus OTKpBITHIN. 3a1aHUE C OTBETOM
YpoBeHb clIoKHOCTH  ba3oBeiit
Bpewms BoinionHeHus 5 MUHYT
[TpoBepsiembie OK 07
KOMITETECHIIUU

IIpouumaiime mexcm. Pewume 3a0auy. 3anuwume omeen.
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CKOJBbKO TpaMMOB BOJIbI HEOOXOUMO T00aBUTH K 3T CEPHON KUCIOTHI IS
MPUTOTOBJICHUS €€ 5%-T0 pacTBOpa? (3aUIIUTE YUCIO C TOYHOCTHIO JI0 LEJIBIX)

OTBerT:
Homep 3ananus 2.18
Tum 3amanns OTKpBITHIN. 3a1aHKE C OTBETOM
YpoBeHsb ciioxHOCTH  [1OBBIIEHHBIN
Bpewms BrInioTHEHUS 6 MUHYT
IIpoBepsiemble OK 07
KOMIIETCHIIUH

IIpouumaiime mexcm. Pewume 3a0auy. 3anuwume omeem.
B peakius, TepMOXMMHUYECKOE YPABHEHHUE KOTOPO
2KC|O3(TB) = 2KC|(TB) + 302(r) + 91k /Ix,
BCTynuio 159,25t xnmopara kanus. Konu4ecTBo BBIAEIMBIICHCS PU 3TOM TEIIOTHI

PaBHO kJ[K. (3amUIMTe YUCIIO C TOUHOCTHIO JIO COTHIX)
Otser:
Homep 3apanus 2.19
Twum 3amanns OTKpBITBINA. 3aJaHUE C OTBETOM
YpoBeHsb ciioxHOCTH  [1OBBIIEHHBIN
Bpewms BbINOTHEHUS 6 MUHYT
[IpoBepsiemble OK 07
KOMIIETEHIIUH

IIpouumarime mexcm. Pewume 3a0auy. 3anuwume omeem.

Hnst monyuenus 304,64 n oxcunma azorta(lV) mpokamwnmu 1,8 kr HuUTpaTa
xene3a(ll). Omnpenenure BBIXOA TPOAYKTA B TPOIEHTAX OT TEOPETUUECKU
BO3MOYKHOTO. (3aITUIIMTE YHUCIO C TOYHOCTHIO JIO TIEIBIX )

Otser:
Homep 3apanus 2.20
Twum 3amanus 3aKpbIThIM. 3aJJaHUE HA YCTAHOBJIECHUE COOTBETCTBUS
YPpOBEHB CIIOKHOCTH bazoBerit
Bpewms BbInonHEHNA 8 MUHYT
[TpoBepsiembie OK 07
KOMIIETEHIIUH

IIpouumaiime mexcm u yCmauogume coomeencmasue.

K xaxmoii mosumuu, JaHHOM B JIGBOM  CTOJNOIE, mMoaOepuTe
COOTBETCTBYIOIIYIO TO3UIIMI0O W3 TMPABOTO CTOJOMAa (YCTAaHOBUTE COOTBETCTBHE
MEXIY BEIIECTBOM U OCHOBHOW 00JIACTHIO €T0 MPUMEHEHHS]):

BemectBo O06acTh MPUMEHEHHUS
A AHUJINH BOOJOOYHCTKA
b AllCTUJICH B KQ4ECTBC TOIIJINBA
B 030H B IIPOU3BOJCTBC KpaCHTCHCﬁ
4 | nns ra30BOM CBapKH METAJJIOB
3anuiuTte BbIOpaHHbIE TUGPHI 101 COOTBETCTBYIOIIMMU OYKBAMHU:

WIN |-
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3. [loka3aTesid M MIKAJIA OLEHUBAHUS
3.1. Tekyumuii KOHTPOJIb — YCTHBII ONPOC

[Ixama onieHnBaHus

Iloka3arenn

OTJIMYHO

- 00y4aroIuiicsl OJHO MU3JIaraeT MaTepual, JaeT MPaBHUIbHOE
ONPEAEIIEHUE OCHOBHBIX ITOHATHUM;

- oOHapy»XUBaeT MOHMMaHHE MaTepuana, MOKeT 00OCHOBATh
CBOM CYXICHUS, NPUMCHHUTL 3HAHHA HaA IMPAKTHUKE, IMIPUBCCTU
HEOOXOUMBbIE MpPHUMEpPhl HE TOJIBKO U3 Y4YeOHUKA, HO U
CaMOCTOSATENIBHO COCTABJICHHBIE;

- W3JIaraeT Marepual MociaeoBaTeIbHO U MPABWIBHO C TOUYKHU
3pEHUs HOPM JIMTEPATYPHOI'O sI3bIKA

X0pOoI1II0

oOyuaronuiics  J1aeT  OTBET, YAOBJIECTBOPSIOIMIMM  TeM  XKe
TpeOOBaHUSAM, YTO U JUISI OTMETKHU «5», HO JomyckaeT 1-2 ommobkw,
KOTOPBIE CaM K€ UCTIPABJISIET, U -2 HeloueTa B IOCIEI0BATEILHOCTH
U SI36IKOBOM O(hOPMJICHUH M3JIaraeMoro

YAOBJETBOPUTEJIbHO

oOydaromuiics OOHapyKMBaeT 3HAHUE U IOHMMAaHHE OCHOBHBIX
MMOJ0KEHUN JaHHOMN TEMBI, HO:

- W3JIaraeT MaTephall HEMOJHO U JIONYCKAeT HETOYHOCTU B
OTIpe/ICIICHUH TIOHATUH W (POPMYJTHPOBKE TIPABHIT;

- HE yMeeT JIOCTaTOYHO I'TyOOKO U J0Ka3aTelbHO 00O0CHOBATh
CBOH CYXKJICHHS U ITPUBECTH CBOU IPUMEDPBI;

- W3JIaraeT Marepuana HENoCIeJOBaTebHO M JIOIYCKAEeT
OIIMOKH B S3BIKOBOM O(OPMJICHUH H3JIArAeMOTO

HECYAOBJIETBOPUTEC/IbH
0

oOyuaromuiics  OOHapy>KMBaeT  HE3HAaHWE  OoJbIIed  YacTH
COOTBETCTBYIOIIIETO BOMPOCA, JOMYCKaeT OMHOKH B (hOpPMYITHPOBKE
OTpe/IeTICHU U TMPABWII, UCKAKAIOIINE UX CMBICI, OECTIOPSIOUYHO U
HEYBEPEHHO M3JIaraeT MaTepuan

3.2. Texkyumiuii KOHTPOJb — IMCbMEHHBIH OIIPOC

Kpurepun IToka3zaTenu M IKaJla OLCHUBAHUS
OLICHMBAHHUS 5 4 3 2
MOJIHOTa U | 0O0yvarouuiics oOyyaromuiics oOyyaromuiics oOyuaromuiics
IIPABWJIBHOCT | IIOJTHO U3JIaraeT | J0OCTaTOYHO JEMOHCTPUPYET JEMOHCTPUPYET
b OTBETA MaTepua, JIaeT | [IOJIHO  M3JIaraeT | 3HaHHe U | HE3HaHUE
IIPABUJIBHOE MaTepuai, OJHAKO | [IOHUMAaHHE Oonplieil 4YacTH
OnpeeseHue JTOITyCKaeT 12 | ocHOBHBIX COOTBETCTBYIOI]
OCHOBHBIX MTOHATUH | OIMOKH, KOTOPBIE | TOJIOKEHUH JaHHOM | €ro Bolpoca
cam e | TeMbl, HO H3Jlaraer
UCTIPABIISIET, U 1-2 | MaTepuan HETOoJHO
Hejo4era B|U JIOTTyCKaeT
MIOCJIE0BATENBHO | HETOYHOCTHU B
CTH U SI3bIKOBOM | OIPE/ICIIEHUN
odopmieHun MOHATUI WIn
W3JIaraeMoro hopMyITHUPOBKE
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CTETEHb oOHapy»XUBaeT MPUCYTCTBYIOT 1-|He yYMEET | 10IyCKaeT
OCO3HAHHOCT | IOHUMaHHe 2 Hemouera  B|JOCTATOYHO OIIMOKHU B
u, MaTepuana, MOKET | 000CHOBaHUU riry0oKko u | GOpMyJIHPOBKE
NOHMMaHHUA |0OOCHOBaTh  CBOM |CBOMX CY)KICHHIA, | JOKA3aTEIBHO OIpeNieNIeHul |
U3YYEHHOTO |CYXICHUS, KOJIMYECTBO 000CHOBAaTh  CBOM | IpaBUJI,
MPUMEHHUTh 3HAHUS | IPUBOIUMBIX CYXKICHHS 1 | UCKaXAIOIIHE UX
Ha MPaKTHKE, | IPUMEPOB MIPUBECTH CBOM | CMBICIT
MIPUBECTU OTPaHUYCHO MIPUMEPBI
HEe00XOAUMBIE
PUMEPBI HE TOJILKO
13 y4yeOHHMKA, HO |
CaMOCTOSITENTEHO
COCTaBJICHHbBIC
S3BIKOBOE U3JaraeT MaTrepual | u3Jjaraet u3JaraeT Marepual | 0ecopsiiouHO U
oopMIIeHHE |TOCIEeI0OBATEIbHO U | MaTepHall HEMOCJIEI0BATENIbH | HEYBEPEHHO
OTBETa NPaBUWIBHO C TOYKH |IOCIEIOBATENBHO, [0 W  JIOMYCKAaeT | u3JaraeT
3peHus HOPM | C 2-3 omnOKamMH B | MHOTO OIIMOOK B |MaTepuan
JUTEPATypPHOTO SI3BIKOBOM SI3BIKOBOM
SI3bIKA ohopMIICHUH ohopMIICHUH
M3J1araeMoro
3.3. [IpomexkyTOoUHAsi aATTECTAMSA — KOHTPOJIbHasi padoTa
Kpurepun IToka3zaTenu M IIKaJla OLICHUBAHUS
OLICHUBAaHUA 5 4 3 2
MOJIHOTa U | O0yyarouuiics oOyyaromuics oOy4aromuics oOyuaromuiics
NPaBUIBHOCT | TOJIHO M3J1araer | J0OCTaTOYHO JEMOHCTPUPYET JIEMOHCTPHPYET
b OTBETA MaTepua, JIaeT | [IOJIHO  M3JIaraeT | 3HaHHe U | HE3HAHUE
paBUIHHOE MaTepual, OJHaKoO |[TOHUMaHHe OonpIeil dYacTH
orpeienieHne JIOITyCKaeT 12 | OCHOBHBIX COOTBETCTBYIOII]
OCHOBHBIX NOHSTUN | OIIMOKHU, KOTOPBIE | IOJIOKEHUH TaHHOM | €ro Bompoca
cam e | TeMbl, HO H3Jlaraer
UCTIpABIISIET, U 1-2 | MaTepuan HETOJHO
HejoueTa B|U JIOTyCKaeT
MOCJIEIOBATENBHO | HETOYHOCTH B
CTH M SI3bIKOBOM | OTIPEJIEIICHUHN
odopmIIeHUH MTOHSATUH W
U3JIaraeMoro bopMyIHpOBKe
CTETIeHb 00OHapy>KHUBaeT NPUCYTCTBYIOT 1-|He YMeEET | A0MyCKaeT
OCO3HAHHOCT | IOHUMaHHe 2 Hemouera  B|JOCTATOYHO OIIMOKHU B
H, Marepuansa, MOXET | 000CHOBAaHUHU r1y00KO 1 | GopMyITHUPOBKE
MOHWMAaHUA |O0OCHOBaTh  CBOM |CBOMX CYXKIEHUH, | TOKa3aTeIbHO ompeneNeHuil u
U3YyYEHHOTO | CYXKICHUS, KOJIMYECTBO 000CHOBAaTh  CBOM | IpaBHII,
NPUMEHUTh 3HAHUS | IPUBOIUMBIX CY>KICHHS U | UCKaXaroIIHe UX
Ha MPAKTHKE, | IPUMEPOB MIPUBECTH CBOH | CMBICIT
MPUBECTU OTPaHUYEHO MPUMEPBI
HE00XO0IUMBbIE

MpUMEpPBl HE TOJIBKO
3 y4yeOHHMKA, HO |
CaMOCTOSITEJIbHO
COCTaBJICHHbBIE
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SI3bIKOBOE
oopmienue
oTBeTa

W3JIaraeT Marepuai
[IOCJIEA0BATENBHO U
MPaBUJIIBHO C TOYKH
3peHus HOPM
JUTEPATYPHOTO
A3bIKA

u3jaraer
MaTepHa
[OCIE0BATEIBHO,
¢ 2-3 ommbkamu B
SI3LIKOBOM
odopmIIeHUN

u3JlaraeT Matepua
HEIIOCJICI0BATEIIbH
0O H JOIyCKaeT
MHOT'O OIIHMOOK B
SI3LIKOBOM
odopmIIeHUN
M3J1araeMoro

OecTopsiIOYHO U
HEYBEPEHHO
n3jaraer
MaTepuan

3.4. IIpoMexxkyTOUHAS aTTECTAIUS — IK3aMeH (TeCTUPOBAHUE)

I[JI?I nmepeBoaa 0aJIoB B OICHKY IIPHUMCHACTCA CICHYROIIAA
06p&30BaTCJ'II)HBIX I[OCTI/I)KGHHﬁI

mKajla OLICHKH

eciu odyuaronuiics HabupaeT ot 90 10 100% oT MakcUMaIbHO BO3MOXKHOM
CYMMBbI OQJIJTOB - BBICTABIISICTCS OIIEHKA «OTIMIHOY;
ot 80 10 89% - olleHKa «XOpOLIO»,
oT 60 10 79% - OLleHKa «yJOBIECTBOPUTEIHLHOY,
MeHee 60% - oLeHKa «HEYAOBIECTBOPUTEIBHOY.
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