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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O IMPEJIMETA
«XHUMMUSA»

1.1. O6n1acTb npuMeHeHus1 padoyeil MPOrpaMmbl

PabGouast mporpamma y4eOHOTO TpenMeTa SBISICTCS YacThl0 OCHOBHOM
npodeccruoHanbsHON 00pa3oBaTENbHOM MpOrpaMMbl 1o crenuaabHocT 20.02.02
3amnuTa B Ype3BbIUAHBIX CUTYAIUSX.

[Iporpamma paszpaborana B cootrBercTBUM ¢ PI'OC COO, Ha ocHOBe
TpeboBanuii denepanbHOl 00pa3oBaTeNbHON MPOrpPaMMbl CPEAHETO OOIIETO
oOpa3oBaHUs.

1.2. MecTO TUCUMIVIMHBI B CTPYKTYypPe 00pa3oBaTeibHOM MPOrpaMMbl

Y4eOublii mnpeaMer «XUMHSD» OTHOCUTCS K MNPOPWIbHBIM  yUEOHBIM
npeaMeraMm o01eo0pa3oBaTEIbHON MOATOTOBKU. YYEOHBIM mpeaMeT «XuMush»
M3y4yaeTcs Ha YriayOJEHHOM YPOBHE.

Ocoboe 3HaueHWe Yy4eOHBIM NpeAMET HUMeeT Mpu (OPMUPOBAHUU U
Pa3BUTHH OOMIMX U IPO(PECCHOHATBHBIX KOMITETECHIIHIA:

OK O01. BseiOupats cnocoObl pemieHuss 3aaad  MpoQecCHOHATBHON
JEATEIIbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnomnb3oBaThb COBPEMEHHBIE CpEICTBA TOWCKA, aHalu3a H
UMHTepIipeTauuu nHpopmanuu, 1 “HGOPMAIMOHHBIE TEXHOJIOTUU JJI BBIOJHEHUS
3a/1a4 poheCCUOHAIBHOU JIeITEIbHOCTH

OK 03. IlnanupoBaTh U peaM30BbIBATH COOCTBEHHOE MPO(EeCCHOHATBHOE U
JUYHOCTHOE pas3BuUTHE, peANPUHUMATEIbCKYIO NESATEeIbHOCTD B
npodeccHoHaIbHON cdepe, MCIOIb30BaTh 3HAHUSA 110 TMPABOBOM M (pUHAHCOBOMU
IPAMOTHOCTH B PA3JUYHBIX )KU3HEHHBIX CUTYAIUSX.

OK 04. DddextnBHO B3auMOJEHCTBOBaTL M padboTaTh B KOJJISKTUBE M
KOMaH/ie.

OK  07. CopneiicTBOBaTh  COXPAaHEHUIO  OKPYXKAIOLIEW  CpPEelBl,
pecypcocOepeKeHNI0, MPUMEHSATh 3HAHUS 00 M3MEHEHUU KIMMaTa, MPUHIIUIbBI
OEpEeXKIIMBOTO MPOU3BOACTBA, H(P(HEKTUBHO ACHCTBOBaTH B UPE3BBIUAMHBIX
CUTyalusX.

[IK 1.7. BpImomHATh MepONpUATHS IO 00€33apaXKUBAHUIO TOMEIICHUH U
(WK) TEpPUTOPUIA.

CormacHo yueOHoro mmaHa mno cnenuaibHocTH 20.02.02 3ammra B
Ype3BbIUYAMHBIX CUTYAIUSAX KaXIbIM OOy4YarONIUNCS BBITOJHSICT WHIWBUIYaTbHbBIN
MPOEKT MO OJJHOMY U3 Y4EOHBIX MPEIMETOB 00111e00pa30BaTEILHON MOTOTOBKH (B
toMm uncie mo YIII.02 Xumus ):

WuauBuyanbHbIA TPOEKT (MIPEAMETOM He sBisieTcs) — 32* yaca.



*He BXOOUT B yUEOHYIO Harpy3Ky OOydalOIIUXCs IO Y4eOHOMY MpeaMeTy «XHUMUS»

1.3. TpeGoBanus Kk pe3yibTaTaM OCBOEHHS Y4eOHOI0 MpeaMeTa

PaGouass mporpamma y4eOHOTO Tpeamera pa3padoTaHa B COOTBETCTBUU C

dI'OC COO, Ha ocHOBe TpeboBanuii PenepanbHON 00pa30BaTENBHON MPOTPAMMBI

CpeaHero oo01ero 0opa3oBaHuUsl.

B pamkax ocBoeHus

colepKaHusl yd4eOHOTO TpenMera «XUuMUsIy,

oOecneynBaeTcs JOCTHIKCHHC O6y‘IaI-OHlI/IMI/ICH ciacayromux pe3yjabTaToOB:

JIn4YHOCTHBIX

B yactu - OCO3HaHMUS OOYyYaIOUIMMHCS CBOUX KOHCTUTYLIMOHHBIX IpaB H

rpakKIaHCKOI0 00513aHHOCTEH, yBaXKECHUS K 3aKOHY U IIPaBOIOPAAKY;

BOCIIMTAHHUSA - INPEACTaBICHUS O COLMAJIBHBIX HOpPMAax M  IpaBWiIax
MEXJINYHOCTHBIX OTHOILIEHU! B KOJJIEKTUBE;
- TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTU IIPH
CO3JIaHMM  y4eOHBIX  IPOEKTOB,  pEIIeHHMM  Yy4eOHBIX U
IT0O3HABATEJBHBIX 33/1a4, BBIITOJIHEHUN XUMUYECKUX 3KCIIEPUMEHTOB;
- CIIOCOOHOCTH MOHMMaTb M IPUHUMAThb MOTHBBI, HAMEPEHU,
JIOTUKY M AapryMEHTBl JAPYTHX IIPH aHAJu3€ PA3JIMYHBIX BHUJOB
y4eOHOM IesITeIbHOCTH;

B yactu - ILCHHOCTHOIO OTHOIIEHUS K HCTOPUYECKOMY U HAy4yHOMY

NATPUOTHYECKOI0 HAaCJIEAUI0 OTEYECTBEHHOW XUMHH;

BOCIIUTAaHHUSA - YBaXeHMs K IIpoleccy TBOpYECTBA B 00JacTH TEOpUH U

HpaKTI/IquKOI‘O HpI/IJIO)KCHI/ISI XUMHH, OCO3HAHUA TOI'O, YTO JAHHBIC
HayKHl €CTh pe3yibTaT JIUTENbHBIX HAOMIOJEHUM, KPOMOTIUBBIX
3KCHepI/IM€HTaJIBHI>IX IIOUCKOB, IIOCTOSAHHOI'O przIa yLIéHI)IX nu
MPAKTUKOB;

- HHTEpeca W TO3HABAaTEIbHBIX MOTHUBOB B TMOJNYYEHUU U
MOCJIeNYIONIEM aHalu3e MH(GOPMAIIUU O TMEePEIOBBIX TOCTHKCHHSIX
COBPEMEHHOMN OTEYECTBEHHON XUMUU;

B yacrTu nyxoBHoO-

- HpaBCTBCHHOI'O CO3HAHUA, 3TUYCCKOTI'0O ITOBCACHUA,

HPaBCTBCHHOI'0 - cIocoOHOCTH OLCHMUBATh CUTYyallUH, CBA3AHHBIC C XUMHWYCCKUMU
BOCIIMTAHUS SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYACH Ha
MOPaJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,
- TOTOBHOCTH OLIEHMBAaTh CBOE TIOBEJACHHE M MOCTYIKH CBOMX
TOBAapHUIEW C IO3MIMH HPABCTBEHHBIX W IPABOBBIX HOPM U C
y4€TOM OCO3HAHHUS OCIEACTBUN NOCTYIKOB,;
B yacTn - IOHUMAaHMS LIEHHOCTEH 3/10poBOro M Oe3omacHOro oOpasza >KU3HH,
(pusnyeckoro HEOO0XO/JMMOCTH OTBETCTBEHHOIO OTHOIIEHUS K COOCTBEHHOMY
BOCIIUTaAHUA (1)I/I3I/I'-IGCKOMy " IICUXUYCCKOMY 310POBBIO;

- coOmroieHust mpaBuil 0e30MmacHOro oOpalleHHus ¢ BEIIeCTBaMH B
OBITY, TOBCETHEBHOM JKU3HU, B TPYAOBOH J€ATEIHHOCTH;

- TOHMMaHUS  ILEHHOCTHM  TPaBUJI  HWHAUBUIYAIbHOIO H
KOJUIGKTUBHOTO  0€30IacHOr0  TOBEJAEHHS B CUTYyalMsX,
YTPOXKAIOUIUX 310POBBIO U KU3HU JIIOJIEH;

- OCO3HAHMWS TOCJIEICTBUA W HENpUATUS BPEAHBIX IPUBBIUEK
(ynorpe06JieHus aJIKOroisi, HAPKOTUKOB, KYpEHUs);

B yacrtu Tpynosoro

- KOMMYHHKaTHBHOﬁ KOMIIECTEHTHOCTHU B y‘—Ie6HO'




BOCIIUTAHUA

HCCIEA0BATCILCKON  JEeITEABHOCTH, OOIIECTBEHHO  IOJIE3HOM,
TBOPYECKOM U IPYTUX BUIAX IEATECIBHOCTH;

- YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEUICHUU MPAKTUYCCKUX 3a/1a4
COILIMAJIbHOW HAINPaBIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

- MHTEpeca K MPAKTHYECKOMY HU3YYEHHUIO Mpodeccuil pa3IndyHOTO
pona, B TOM YHUCJIC HA OCHOBC HpI/IMeHeHI/IH HpCI[MCTHBIX 3HaHI/Iﬁ 110
XHAMHUU;

- YBaXCHUA K TPYAy, JIOASAM Tpylda U pe3yjapTaraM TpyIOBOH
JEeITEIbHOCTH;

- TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY  MHIMBHIyalbHOMN
TpaeKTOpHH OOpa3oBaHus, Oynymier mnpodeccur W peaau3aiuu
COGCTBGHHBIX JKN3HCHHBIX IIJIAaHOB C y‘-IéTOM JINMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB M TOTPEOHOCTEH
o0111eCTBA;

B yactn
IKOJIOTHYECKOT0
BOCIIMTAHUSA

- DKOJOTMYECKH 11eJeco00pa3HOro OTHOLIEHUS K MPUPOJE Kak
HMCTOYHHUKY CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

- TMOHMMaHMs TJIOOANBFHOTO XapakTepa SKOJIOTHYECKUX Mpobiem,
BIIMSHUST YKOHOMHYECKUX MPOIIECCOB HA COCTOSHHUE MPUPOJIHOU U
COLIMAJIBHOW CPEJIbl;

- OCO3HaHMSI HEOOXOJMMOCTH HMCIOJIb30BAHUS JOCTHKEHUM XUMUU
JUISl pEeLIEHUs. BOIIPOCOB PallMOHAIBHOTO IPUPOIONOIb30BAHNUS;

- aKTUBHOTO  HENpUATHS  JCHCTBUM, MPUHOCIIIMX  BpEI
OKpY’Kalolllel MpPUPOJHOM  Cpele, YMEHUs IPOTHO3UPOBATH
HeOJIaronpusITHIC 9KOJIOTUYECKUE MOCJIC/ICTBHS
NpeANPUHUMAEMBIX JEHCTBUN U IPEAOTBpalIaTh UX;

- HAJIM4YMsI PA3BUTOTO 3KOJOTMUUECKOTO MBIIIJICHUS, SKOJIOTUUECKON
KYJIbTYpBbI, OIbITa JEATEIbHOCTU 3KOJIOIMYECKON HAIpaBI€HHOCTH,
yMEHUS PYKOBOJCTBOBATHCS MU B MO3HABATEJIbHOM,
KOMMYHHKAaTUBHOM ¥  COLIMAJIBHOM TMPAaKTUKE, CIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTHUBOCTOSTH HICOJIOTHN XeMopoOuu

B yacTu nenHocTn
HAYYHOI'0 MO3HAHUS

- MMHPOBO33PEHMS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAaYKH
1 OOIIIECTBEHHON MPAKTHUKHY;

- TOHUMAaHUs CIeU(PUKA XUMUU KaK HAyKH, OCO3HAHUs €€ POJH B
(hopMUPOBaHUM PAIMOHATFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH
IICJIOCTHOT'O MPEJICTABICHUS
00 OKpy’)KarolieM MHUpPE Kak O €IUHCTBE MPHUPOJAbI U YEIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUH MpodiieM
COXPAHEHUS IPUPOJHOTIO PABHOBECHS;

- yOe)XIEHHOCTH B 0COOOM 3HAYMMOCTH XHMMUU JJIi COBPEMEHHOM
LIUBUJIN3AIUH:

B €€ TyMaHUCTHYECKOM HAINPaBICHHOCTM W Ba)XHOW pOJIM B
CO3MaHUM HOBOM 0a3bl MaTepUAIbHON KYyIbTYpPhl, B pEIICHUH
TIO0ANBHBIX TMPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEYECTBA —
CBIPDbEBOM,  DHEPrE€TUYECKOM, MHUUIEBOM U DKOJOTMYECKOU
0€30MacHOCTH, B PAa3BUTHUM MEIUIUHBI, O0ECIIEUEHUU YCIOBUU
YCIIEUTHOTO TPy/la U SKOJOTHYECKH KOM(POPTHOW KUZHU KaKIOTO
yjieHa 00IIeCTBa;

- €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH: IIOHMMaHUs CYLIHOCTH
METOJIOB TO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIMOJB30BaTh IMOJTYYaeMble 3HAHUS I aHaIu3a |




OOBSCHEHUS SBJICHUH OKPY)KAIOIIEro MUpa M MPOUCXOAANINX B HEM
W3MEHEHHH, YMEHHUS JIeNaTh 0OOCHOBAaHHBIE 3aKIIIOYCHUSI HA OCHOBE
HayYHBIX (DAaKTOB M WMMEIOMIMXCS MAHHBIX C IEJIBI0 IOTYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

- CITOCOOHOCTH CaMOCTOSITEIIbHO UCIIOIB30BATh XUMHUECKHE 3HAHUS
JUISL peUIeHUs IPO0JIeM B PEeaIbHbIX )KU3HEHHBIX CUTYaAIUSX;

- HHTEpeca K MO3HAHUIO, HCCIIEA0BATEIbCKON A TEIbHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHMIO0, K AKTHBHOMY IOJYYEHHIO HOBBIX 3HAHUH II0
XMMHU B COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTSAMU;

- HHTepeca K OCOOCHHOCTSIM TpyZa B pa3IUYHBIX cdepax

poheCCUOHATLHON IeATEIHOCTH.

MeTal’[pe)IMeTHbIX

1. YHI/IBepcaJILHLIe y‘leﬁl—lble NO3HABATeJbHbIE AelicTBHS

Ba3oBble
JOrHYecKHue
aefcTBUA

- CaMOCTOATENIbHO (OPMYIUPOBATH U AKTYaIH3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- OIpenenaTh LN AeATeIbHOCTH, 3aaBasi MapaMeTpsl U KPUTEPUU
WX  JIOCTHDKCHHS, COOTHOCHUTH PE3yJIbTaThl JEATEIBHOCTH C
MOCTaBIICHHBIMU EJISIMH;

- UCIHOJIb30BaTh MPU OCBOCHUM 3HAHUN TPHUEMBI JIOTHYECKOTO
MBIIUICHUS:  BBIACNATH  XapaKTepHbIE MPHU3HAKA TMOHITHH U
yCTaHaBIWBATh MX B3aWMOCBSA3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE
MOHSTHS ISl OOBSICHEHUS OTJIENbHBIX (DAKTOB U SIBJICHHUIA,

- BEIOMpATh OCHOBAHWS M KPUTEPUU JUIS KIAaCCH(PUKAIINN BEIISCTB U
XUMHUYECKUX PEaKIIHii;

- yCTaHaBJMBATh  MPUYUHHO-CIEJACTBEHHBIE  CBSI3U  MEXKIY
M3Y4aeMbIMU SIBJICHUSIMH;

- CTPOUTH JIOTUYECKHE pacCyKIeHUs (MHAYKTHBHBIC, JEAYKTHBHBIC,
[0 aHaJOrWM), BBIABIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUs] B
paccMaTpuBaeMbIX  SABJICHHMSX, (OPMYJIUPOBATh  BBIBOJABI U
3aKITHOYEHUS;

- TPUMEHSATh B TMPOIECCe IMO3HAHMUS UCIOJIb3yeMble B XHUMHH
CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, MPEoOPa30BhIBATh MOJICIIbHBIC
MpEJICTaBICHUsT — XUMHUYECKHMIl 3HaK (CHUMBOJ) DJIEMEHTa,
XuMuueckass (Qopmyna, ypaBHEHHE XUMHUYECKOHW peaKkIuu —
NOpH pelIeHUHd Y4eOHBIX TMO3HABaTEeNbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHATh Ha3BAaHHBIC MOJICJIBHBIC TPEACTABICHUS ISl BBISBICHUS
XapaKTEPHBbIX MPHU3HAKOB M3YyYa€MbIX BEUIECTB U XUMHUYECKUX
peaKui.

Ba3zoBble
HCCIed0BaATeILCKHE
JNeHCTBUSA

- BJIQJIETh OCHOBAaMM METOJOB HAy4YHOrO T[O3HAHMUS BELIECTB U
XMUMUYECKHUX peaKIyii;

- (¢opMynupoBaTh LEIW M 3aJaud HCCIIEIOBaHUS, HCIOJIb30BaTh
MIOCTaBJIEHHBIE U CAaMOCTOSTENBHO C(HPOPMYIHUPOBAHHBIE BOIPOCHI B
KayecTBE HHCTPYMEHTAa IO3HAHUS U OCHOBBI JJIsi (POPMUPOBAHUS
TUIIOTE3bI 10 IPOBEPKE NPABUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

- BJaJeTh HaBBIKAMHM  CAMOCTOSITEILHOTO  IUIAHUPOBAaHUS U
IIPOBEJEHUSI YyUYEHUYECKUX OKCIIEPUMEHTOB, COBEpIICHCTBOBATh
yMeHMsI HaOmoIaTh 3a XOJOM IpoIecca, CaMOCTOATEIbHO
NPOTHO3UPOBATh €ro pe3yibTaT, (OpPMYJIHpOBaTh OOOOIIEHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTAaTOB MCCIEAOBAaHUS,




COCTaBJISITH 00OCHOBAHHBIN OTUET O MPOJIETIaHHON padoTe;

- IPUOOPETATh ONBIT YYCHUYECKON UCCIIEA0BATENBCKON U MIPOEKTHON
NESTEIbHOCTH,  NPOSIBIATH  CIIOCOOHOCT M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY TIOUCKY METO/IOB PEUICHUS MPaKTUUYECKUX 3ajad,
IIPUMEHEHHUIO Pa3JIMYHbIX METOJOB II03HAHUS.

Padora ¢ - OpPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX WH(OOPMAIIUU
undopmanmei (Hay4HO-TIONYJISIpHAsl ~ JUTepaTypa XHUMHUYECKOTO  COJEpKaHus,
CIpaBOYHBIC TMMOCOOUsS, pecypchl VIHTepHETa), aHaIM3UpPOBATH
UHPOPMALIMIO  pa3IMYHBIX BHIOB M (OPM  IPEICTABIICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

- (opmynupoBaTh 3ampoChl ¥ MPUMEHATH PA3JIMYHBIC METOJBI MPU
nouicke u oTbope WHPOpPMAIMK, HEOOXOAMMOHN IJisi BBINOJHCHUS
y4eOHBIX 3a71a4y ONPEIeIEHHOTO THIIA;

- mpuoOperaTh  ONBIT  KCMIOJB30BaHUS  HMH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA U Pa3JIMYHBIX TOMCKOBBIX CHCTEM;

- CaMOCTOSITENILHO BBIOMPATh ONTUMATBHYIO (OPMY IMPEICTABICHUS
uHpopmanuu (cxemsbl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U

Apyrue);

- WCIIOJIb30BaTh HAYYHBIM SI3bIK B KAUYECTBE CPEACTBA MPH PaboTe C
XUMHUYECKOH  WH(pOpMAIUECH: NPUMCHSTh  MEXKIIPEAMETHBIE
(pusmueckue u MaTeMaTUYECKHE) 3HAKH

¥ CUMBOJIBI, (hOpMYJIBI, a0OpEeBUATYpPBI, HOMEHKIIATYDPY;
- UCMONb30BaTb 3HAKOBO-CMMBOJIMYECKME CPe/CTBa HAarNAAHOCTH

2. YHuBepcaJbHble KOMMYHMKATHBHbBIE 1eHCTBHA

- 3a7aBaThb BONPOCHI TIO0 CYIIECTBY OOCYXJTaeMOH TeMbl B  XOJ€ JHaliora
W/WIN TUCKYCCUH, BBICKA3bIBaTh UJCH, (DOPMYIHPOBATh CBOW IMPEIUIOKECHUS OTHOCHTEIBHO
BBITIOJTHEHUS MPEJIOKECHHOM 3a/1a4U;

- BBICTYNIAaTh C MPE3CHTAIlMCH PE3YyJIbTaTOB IO3HABATEIBHON NESATEIBHOCTH, MOJTYYCHHBIX
CaMOCTOSITENIbHO WJIA COBMECTHO CO CBEPCTHUKAMH TIIPU BBIMOJTHCHHH XUMHYECKOTO
AKCIIEPUMEHTA, MPAKTHYECKON padOThl MO HCCIEIOBAHUIO CBONCTB M3yYaeMbIX BEIIECTB,
peam3anuu y4eOHOT0 MPOEKTA, 51 dbopMyIUpOBaTh BBIBOJBI
M0 pe3ylnbTaTaM MPOBEACHHBIX HCCIENOBAaHUI MyTEM COTJIACOBAHMS TMO3UIUNH B XOHE
00CyX1IeHsI 1 0OMEHAa MHEHHSIMHU.

3. YHuBepcaabHbIe PeryJIAiTHBHbIC 1CHCTBHS

- CaMOCTOATEIbHO IUIAHUPOBAaTh M OCYILECTBIATh CBOK IIO3HABATENIBHYIO JAEATEIbHOCTD,
omnpenensas €€ Leau U 3aJa4u, KOHTPOJIUPOBATh U 110 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
IIpeiaraeMplii AJITOPUTM JNeNCTBUI pu BBITIOJTHEHUH y4eOHBIX
U HCCIEeN0BaTENbCKUX 3aJla4, BbIOMpaTh Hanbosee 3()PEeKTUBHBIM CIOCOO MX pEHIeHUs C
Y4ETOM IOJIy4E€HHsI HOBBIX 3HaHUM O BELIECTBAX U XUMUYECKUX PEAKLUSX;

- OCYILECTBJIATH CAMOKOHTPOJIb JESTEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

ITpeameTHbIX

IIpeomemnvwle pezynomamsi oceoenus kKypca « Op2aHudeckas Xumusy ompaxicarom:

- c(OPMHUPOBAHHOCTh MPEACTABICHUI: O MECTE€ M 3HAYCHUN OPraHMYECKOW XUMHUH B CHCTEME
€CTECTBEHHBIX HAayK M €€ pOoJM B OOECHEYEeHHWU YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA: B
peleHn: MpodJIeM HKOJOTHYECKOM, SHEpreTHYecKO M MUILEBOW 0e30MacHOCTH, CO3/aHUH
HOBBIX MAaTe€pHallOB, HOBBIX MCTOYHHMKOB OJHEpPrHMH, B OOECHEUEHUU PaAlUOHATIHLHOTO
MIPUPOJIOTIONB30BaHNSA, B (POPMHUPOBAHUN MHPOBO33PEHUS U OOIIEH KyJIbTyphl YeJIOBEKa, a
TaK)Ke IKOJIOTUYECKH 0OOCHOBAaHHOCTH OTHOIIIEHUS K CBOEMY 3/I0pPOBbIO U IMIPUPOIHON Cpeie;

- BIJIQJICHHE CUCTEMOW XUMHUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIye




MOHATHUS — XMMHMUYECKUH 3JIEMEHT, aToOM, sIPO U JIEKTPOHHAs 000J104Ka, aTOMHbIE OpOUTaNIH,
OCHOBHOE M BO30YXKICHHOE COCTOSHHSI aroMma, TMOpHUIM3alMs aTOMHBIX OpOWTanel, HMOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIDHAsE Macca, MOJIAPHBIA 00beM, YIJIepoaHbI CKeleT, (PYHKIIMOHAJIbHAs TpyIIa,
panukai, CTPYKTypHble (OpMyJbl, MU30MEpUs, U30MEpPbl, TOMOJIOIMUECKUI psij, TOMOJOIH,
OpPraHMYECKHUE COCAUHEHMS, MOHOMEp, IIOJUMEpP, CTPYKTYpHOE 3BEHO; TEOpPUH, 3aKOHBI,
3aKOHOMEPHOCTH, CHUMBOJIMYECKMH $3bIK XUMHMH, MHPOBO33PEHUECKHE 3HAHUSA, JISXKAIIUE B
OCHOBE IIOHMMAaHUS TNPUYMHHOCTH U CHCTEMHOCTH XMMMUYECKUX peakUuil, 0 B3aUMHOM
BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJIEKYNax; (DakTOJIOTMYECKUEe CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU M 0e30MacHOM HCIIOJIb30BAaHUH BAXHEUIIMX OPraHMYECKHX BEIIECTB B
OBITY U NPAKTUYECKON NEATEIbHOCTH YEJIOBEKa, OOLIMX HAy4YHBIX NMPUHIMIIAX XUMHUYECKOTO
IIPOU3BO/JICTBA;

-c(hOpMUPOBAHHOCTh YMEHUIL: BBIABIATH XapaKTepHbIE IPU3HAKY MOHATUH, yCTaHABJINBATh UX
B3alMOCBS3b, UCII0JI30BATh COOTBETCTBYIOLUE ITOHATHUS IIPU OIMCAHUM COCTaBA, CTPOCHUS U
CBOWCTB OPraHMYECKUX COEAMHEHUI];

-c(hopMUPOBAHHOCTH yMEHUI: HCMOJIB30BATh XUMHUYECKYIO CHMBOJIUKY JUIS COCTABIICHHS
(opMys1 OpraHMYECKUX BELECTB; COCTABIATh YPABHEHUS XUMHUECKUX PEaKUil U pacKpbIBaTh
UX CYIIHOCTb: OKMCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIMM, PEaKI[il HOHHOTO 0OMEHA;

- c(OPMHUPOBAHHOCTh YMEHUIl: yCTaHABJIMBATh NMPUHAUIEKHOCTh W3YUYEHHBIX OPraHUYECKHUX
BELIECTB 10 UX COCTaBYy M CTPOEHUIO K OINpEAEIEHHOMY KJIACCy COEIMHEHUH, JaBaThb UM
Ha3BaHUS 10 CUCTEMAaTHYECKOM HOMEHKJIAType M IPHUBOAWUTH TPUBHAJIbHBbIC HAa3BaHUS IS
OTJIENIbHBIX MPEICTABUTENIEH OPraHNUYECKHUX BEIIECTB;

- c(hOpMUPOBAHHOCTb YMEHHUsS OIpENeNATh BUJ XUMHUECKOW CBA3M B OpPraHMYECKHX
COEIMHEHUSX;

- c(OpMHUPOBAHHOCTh YMEHUS HPUMEHSTHh IOJO0XKEHUS TEOPUM CTPOEHUS OPraHUYECKHUX
BeuiecTB A. M. bytnepoBa At 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHUS;

- cOopMHpPOBAHHOCTh YMEHMH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, CBOMCTBA THIIMYHBIX
IIPEJCTaBUTENIEH KJIACCOB OPraHMYECKUX BEILIECTB; WJUIIOCTPUPOBATH I'€HETUYECKYIO CBS3b
MEX/1y HUMH YpaBHEHUSIMH COOTBETCTBYIOIHMX XMMHMUYECKHUX PEAKIHI C HCIOIb30BaHHEM
CTPYKTYPHBIX (OpPMYJI;

- c(hOpMHUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaTb HA KOHKPETHBIX IpUMEpAX XapakTep
3aBHCUMOCTH PEAKLIMOHHOM CIOCOOHOCTH OPraHMYECKUX COEJAMHEHHH OT KPaTHOCTH U THIIA
KOBaJICHTHOM CBSI3M, B3aMMHOTI'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

- c(hopMUPOBAHHOCTb YMEHMS XapaKTepU30BaThb MCTOYHUKHU YIJIEBOJOPOTHOIO ChIPbS,
CIOCOOBI €ro nepepadoTKU U MPaKTUYECKOe MPUMEHEHNE IPOAYKTOB IIepepaboTKu;

- c(hopMUPOBAaHHOCTb BJIQJICHUS CUCTEMOM 3HAHUH O €CTECTBEHHO-HAYYHbIX MeETOJax M
YMEHHSI TPUMEHSATh OSTH 3HaHMS; CHOPMHPOBAHHOCTH YMEHHUS TMPUMEHSATH OCHOBHbBIE
Ollepalyl MBICIUTEIBHOW JEATEIBHOCTH [JISl U3YYEHUs CBOMCTB BEIIECTB U XUMHUYECKHX
peakuuii;

- c(hopMUPOBAHHOCTh YMEHHI: BBIABIATH B3aMMOCBSI3b XMMMUYECKUX 3HAHUU C MOHATUAMU U
MPECTAaBICHUSIMU JIPYTUX €CTECTBEHHO-HAayYHBbIX IMPEIMETOB il 0ojiee OCO3HAHHOTO
MIOHMMAaHUsI CYITHOCTH MAaTE€pPHAIbHOTO €IUHCTBA MUPA; UCIOIb30BaTh CUCTEMHBIE 3HAHMS I10
OpraHMYEeCKOM XUMHUHM Ui OOBSCHEHHS U TNPOTHO3UPOBAHMS SBICHHUM, HUMEIONIUX
€CTECTBEHHO-HAYYHYIO IIPUPOAY;

- c(opMHpPOBAHHOCTh YMEHUH: MPOBOJUTH pacu€Tbl IO XUMHUYECKUM (opMmynaMm u
YpaBHEHMSM  XMMHUYECKMX  pPEaKUMid C  HCIOJNb30BaHHMEM  (U3MYECKHX  BEIMYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: Pacy€Thl IO HAXOXKIACHUIO
XUMHAYECKOH (OpMYIIbI BEIIECTBA 110 U3BECTHBIM MACCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

- c(hopMHUPOBAHHOCTH YMEHMIi: NMPOTHO3UPOBATh, AHAIM3HPOBATH W OLIEHUBATh C IMO3UIMEN




9KOJIOTMYECKON 0e30MacHOCTH MOCIENCTBUS OBITOBOW M NMPOU3BOJICTBEHHOM NEATEIbHOCTH
YeJIOBEeKa, CBA3aHHOW C MepepadOTKOM BEIIECTB; HMCIOJIb30BaTh MOJYYEHHBIC 3HAHUS IS
MPUHATHS TPAMOTHBIX PEHICHUN TPOOIJIEM B CUTYALIUSX, CBI3aHHBIX C XUMUEH;

- c(hopMHPOBAaHHOCTH YMEHHIl: CAMOCTOSITENFHO IJIAHUPOBATH M MPOBOJUTH XUMHUCCKUI
SKCIIEPUMEHT C COONIOJICHHEM TMpaBuUi 0Oe30MacHOro oOpallleHus C BEIIeCTBaMU H
nabopatopHbIM 00OpymoBaHuEM, (OPMYIUPOBATH IEIb HCCIEAOBAHUS, IPEACTABISATh B
paznuuHOil  (opme pe3ydbTaThl AKCIEPUMEHTa, AaHAIU3UpPOBaTh M  OICHHBATh UX
JIOCTOBEPHOCTD;

- c(opMHpOBaHHOCT, YMEHHUH: COOMIOAATh MpaBWiIa SKOJOTHUYECKH IEeIeco00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOH MEATEIBHOCTH B LENAX COXPAHEHHS CBOETO 3I0POBB,
OKpY’Karollled NPUPOJHON cpeAbl U JIOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHUS; OCO3HABATh
OIACHOCTb TOKCHUYHOI'O JEHCTBUS Ha JKUBBIE OPraHU3Mbl ONPENECIEHHBIX OpPraHHYECKUX
BelIecTB, MoHMMas cMbic nokaszatens [1/IK; ananuzuposats 11e1ecoo0pa3HOCTh MPUMEHEHUS
OpPraHUYECKUX BELIECTB B MPOMBIIIICHHOCTH U B OBITY C TOYKM 3pPEHUSI COOTHOIIEHUS PUCK-
10J1b33;

- c(hOpMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IIEJICHANPABICHHBIN IMOUCK XWMHUYECKOM
uHOpMallUM B Pa3IUYHBIX HMCTOYHHMKAX, KPUTHYECKH aHAIM3UPOBATh XHUMUYECKYIO
nHpOpMaIHIo, IepepadaTbIBaTh €€ 1 UCIOIb30BATh B COOTBETCTBUH C ITOCTABICHHON y4eOHOM
3a7a4ei.

Ilpeomemnvie  pesynomamuvl  oceoenus Kypca «Obwas u HeoOpeaHuuyeckas XuMusiy
ompasicaiom:

- ¢OpPMHUPOBAHHOCTH IIPEICTABICHUI: O MaTepUaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
[I03HABATEJIBHOCTU SIBJICHUN MPUPOIbI;, MECTE W 3HAYEHUH XMMHHU B CHCTEME €CTECTBEHHBIX
HayK 1 €€ poii B 00eCrieueHNH YCTOWYMBOTO PAa3BUTHSA, B PEIICHUH MPOOIEM SKOJIOTUIECKOM
U TMHIIEBOM 0€30MacHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPHUAaOB, HOBBIX
HUCTOYHUKOB JHEPIrUH, B OOCCIEYCHHWH PANUOHAIBHOTO  MPHUPOJOIOIB30BAHHSA, B
(dbopMUpOBaHUM MHPOBO33pEHUS U OOIIEH KyIbTyphl YEJOBEKa, a TaKKe OKOJOTHYECKH
000CHOBAHHOTO OTHOIIECHHS K CBOEMY 370POBBIO U IIPUPOIHON CPEIe;

-copMHpPOBAaHHOCTh BIIAJICHUS CUCTEMOW XUMHYECKHX 3HAHHMM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATHS — XUMUYECKANA JJIEMEHT, aToOM, SApPO, U30TOMBI, JIEKTPOHHAS
o0oJi0uKa aTomMa, OpOUTalld, OCHOBHOE M BO30YKICHHOE COCTOSHHS aroma, rMOpHIu3aIus
aTOMHBIX oOpOWTaneidl, MOH, MOJIEKYyJa, BaJEHTHOCTb, 3JEKTPOOTPULATENBHOCTb, CTEIEHb
OKHCJICHUS, XUMUYECKasl CBA3b, KPUCTAIIIMYECKAs PELIETKA, XMMHYECKasl PEaKIUs, pacTBop,
JJEKTPOJIUTBI, HEIIEKTPOJIUTHI, AIEKTPOJUTHUYECKAs AMCCOLMALMS, CTENEHb AMCCOLMALMS,
BOJIOPOJIHBIN IOKa3aTeb, OKUCIUTENb, BOCCTAaHOBUTENb, TEMJIOBOH 3(deKkT xumuyeckoin
peakuu, CKOPOCTh XMMHUYECKOW pEeakIMH, XHMHYECKOE PAaBHOBECHE; TEOPUM M 3aKOHHBI,
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH, MUPOBO33PEHYECKHE 3HAHMS, JIEKALIUE B
OCHOBE NOHMMAHHS NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHX SIBJICHUN; COBPEMEHHBIE
IIPEICTAaBICHUsT O CTPOEHUMM  BEUIECTBA HAa  aTOMHOM, HOHHO-MOJIEKYJISIDHOM W
HAJMOJIEKYJIIPHOM YPOBHSX; IIPEJICTaBICHUS O MeEXaHM3MaxX XUMHUYECKHX peaklui,
TEPMOJUHAMHYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSAX MX IPOTEKaHUs, O XUMUYECKOM
paBHOBECHHM, PacTBOpaxX U JAMCIEPCHBIX cHCTeMaxX; (PaKTOJIOTrMYEeCKHe CBEJEHHUS O CBOMCTBaX,
COCTaBe, MOJyYEeHUH U Oe30MaCHOM HCIIOJIb30BaHUHM Ba)KHEHIINX HEOPraHUYECKUX BEILECTB B
OBITY M MPAKTUYECKON NEATEIbHOCTH YeNOBEeKa, OOIIMX HAyYHBIX MPUHIMIIAX XUMHYECKOIO
IIPOU3BOJCTBA;

-c)OPMHUPOBAHHOCTb YMEHUH: BBISBIIATH XapaKTEpHbIE MPU3HAKN OHATUHN, YCTaHABIMBATh UX
B3alMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME IOHSTHA IPU ONUCAHUM HEOPTaHWYECKUX
BEILIECTB U UX NPEBPALLIECHUN;

- c(OpPMHPOBAHHOCTh YMEHHS HCIOJIb30BaThb XMMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJICHUS
(dbopMyIl BelIeCTB U ypaBHEHUN XMMUYECKUX PEAKIMl; CHCTEMaTHYeCKYyl0 HOMEHKIATypy U
TpPUBHAJIbHBIE Ha3BaHMs OTACIbHBIX BEIIECTB;

10



- cOpPMHUPOBAHHOCTh YMEHHMSI ONPEAEIATh BAJIEHTHOCTh M CTEIEHb OKUCIECHUS XUMHUYECKHX
3JIEMEHTOB B COEAUHEHMAX; BHUJ XUMHYECKOM CBSA3U; THUIl KPUCTAUIMYECKOW PEMIETKH
KOHKPETHOI'O BEIIECTBA;

- cOpMHUPOBAHHOCTH YMEHHUS OOBSICHATH 3aBHCHUMOCTh CBOWMCTB BEIIECTB OT BHJA
XUMHUYECKOHN CBSI3U M TUMNA KPUCTATUYECKON perEéTKU, OOMEHHBIM U TOHOPHO-AaKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHuUsl KOBAJICHTHOM CBSI3H;

- cOpPMHUPOBAHHOCTh YMEHHMI: KIaCCU(PHUIMPOBATH: HEOPraHMUECKHUE BEIIECTBA 10 COCTABY;
XUMHUYECKHE PEAKIMH MO PA3IMYHBIM MPU3HAKAM; CAMOCTOSTEIIPHO BBIOMPATH OCHOBAaHUS W
KpUTEpUH JUI KJIacCU(UKALIUY U3Y4aeMbIX BEUIECTB U XUMHUYECKHUX PEaKIIHii;

- cOPMUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI mepuoaudeckoro 3akona J[.M1. MeneneeBa
U JEMOHCTPUPOBATh €ro CHCTEMAaTU3UPYIOIIYIO, OOBSCHUTEIBHYI0 U IPOrHOCTHYECKYIO
dynKimu;

- c(OpPMUPOBAHHOCTh YMEHHIl: XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
xumuueckux snemeHtoB |-V nepuonoB Ilepuonnueckoit cucremsl [I.M1. Menneneesa;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMUYECKUX 3JI€MEHTOB U UX COCAMHEHUN
no mnepuomaM u rpymmam llepuoamueckorn cucrembl .M. MenaeneeBa, BaJICHTHbIE
BO3MOYXHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHHUSI UX DJIEKTPOHHBIX 000JI0YEK;

- c(hOpMHUPOBAHHOCTh YMEHHH: XapaKTepU30BaTh OOIIMEC XHMMHYECKHE CBOWCTBA BEIICCTB
pa3IMYHBIX  KJACCOB; MOATBEP)KIATh CYIIECTBOBAHME TI'E€HETUYECKOM CBS3M  MEXIY
HEOPraHUYECKUMH BEIIECTBAMU C TOMOIIBIO YPAaBHEHHUM COOTBETCTBYIOUIUX XHWMHUYECKHX
peaKIuii;

- cOPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CYIIHOCTH: OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuuii; peakiuii HOHHO-0 0OMEHa; peakIuil THAPOIN3a; peaKIui KOMIUIEKCOOOpa30BaHus;

- cOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX PEaKIIUn
C YYETOM HX SHEPreTHUYECKUX XapaKTEPUCTHK, XapaKTep U3MEHEHMsS] CKOPOCTH XUMUYECKOU
peaKnuyu B 3aBUCUMOCTH OT Pa3lIUYHBIX (DAKTOPOB, XapakTep CMEIICHUS XHMHUYECKOTO
paBHOBECHS MOJ] BIUSHUEM BHEIIHUX BO3/ICUCTBUII;

- cOpMHUPOBAHHOCTh YMEHHUS XapaKTEePU30BaThb XMMHUUYECKHE PEAKIUH, JISKAIIUEe B OCHOBE
MIPOMBIIIJICHHOTO TOJIYY€HUS CEepPHOM KHCIOTHI, aMMHaKa, OOIIMe Hay4YHbIe MPUHIIMUIIBI
XUMHUYECKUX TPOU3BOJICTB; I1€JIeCOO0OPA3HOCTh MPUMEHEHHUS HEOPTraHWYECKUX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHHUS PUCK-TIONB3a;

- ¢(hOpMHUPOBAHHOCTH BJIAJCHHUS CUCTEMOW 3HAHWW O METOJaX HAYYHOTO TMO3HAHUS SBJICHHUM
MPUPOJIbI, MCIOJb3yEMbIX B €CTECTBEHHBIX HAayKaX; YMEHHsS MPUMEHSATh 3TH 3HaHUSA NpHU
SKCIIEPUMEHTAIbHOM HCCIEAOBAaHUU BEIIECTB M I OOBSCHEHUS XUMHUYECKHUX SIBJICHHM,
MMEIOIINX MECTO B NIPHUPOAE, MPAKTUYECKON IESATENHHOCTH YEJIOBEKA M B IOBCEIHEBHOU
KU3HH;

- ¢(hOpMHUPOBAHHOCTh YMEHUS BBIABISATH B3aMMOCBS3b XMMHYECKUX 3HAHHH C MOHATUSMHU U
MPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB HJisi 00Jie€ OCO3HAHHOTO
MMOHMMAaHHUS MAaTepUAIbLHOTO €AMHCTBA MUPA;

- c(hOpMUPOBAHHOCTh YMEHHS MPOBOAUTH PACUETHI: C MCIIOJIH30BAHUEM TOHITHI «MaccoBas
JIOJISl BEIIIECTBA B PacTBOpPE» M «MOJISIpHAs KOHIICHTPAIUS»; Macchl BEIIECTBa MM 00bema
ras3a 1Mo M3BECTHOMY KOJHYECTBY BEIIECTBA, Macce WM 00bEMY OJHOTO U3 yYaCTBYIOIIUX B
peaKiuu BEIIeCTB; TEIUIOBOM d(hdeKkT peakiuu; 3HAYEHHUS BOJOPOJHOTO IMOKa3aTess
pacTBOPOB KHCIOT W INENOYel ¢ HM3BECTHOM CTETEHBIO JMCCOLMAINM, Macchl (o0Bbema,
KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKINH, €CIM OJHO M3 MCXOJHBIX BEIISCTB JAHO B BUJEC
pacTBopa ¢ ompenenEéHHON MacCOBOM J10JIE pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT mpUMecH); A0Sl BBIXO/IA TIPOAYKTa PeaKIHK: 00bEMHBIX OTHOIICHHI ra30B;

- c¢(hOpMUPOBAHHOCTh yYMEHHI: CaMOCTOSITEIFHO IUTAHUPOBATH U TMPOBOJUTH XUMHUUYECKHUM
OKCIIEPUMEHT C COONIOJICHHEM TMpaBui Oe30MacHOro oOpalleHus ¢ BEIIeCTBaMU U
abopaTOpHBIM 000pymOBaHHEM, (GOPMYIUPOBATh I€h HWCCICIOBAHMS, TPEJICTABISATh B
paznuuHOil  (opme pe3ynabTaThl  OKCIEPUMEHTA, AaHAIW3HpOBaTh U OIEHUBATh UX

11



JIOCTOBEPHOCTH;

- cOpMUPOBAHHOCTh YMEHUH: COONIOIATh MpaBHUIIA MOJB30BAHUS XUMHUYECKOW MOCYIOW H
1abopaTopHBIM 000pYyIOBaHUEM, OOpAIICHHSI C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIMUSIMU
[0 BBITIOJHEHUIO JTA0OPATOPHBIX XHMHYECKHX OIBITOB; JKOJOTHYECKH IEIeCO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOM MEATEIBHOCTH B IENSAX COXPAaHEHHUS CBOETO 3J0POBbs,
OKpY>Kalollle MPUPOAHOM CpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO PAa3BUTHUSA; OCO3HABATH
OMAacCHOCTh TOKCUYHOTO JCHCTBUS Ha >KMBBIE OPraHU3Mbl ONPEACIIEHHBIX HEOPTaHMYECKUX
BEILIECTB, TOHUMas cMbIc nokazarensa [1JIK;

- c(hOpMHUPOBAHHOCTh YMEHHI: OCYHIECTBIIATH IEJICHANIPABICHHBIN IMOUCK XWMHUYECKOU
uHQOpMallUM B Pa3UYHBIX HMCTOYHHUKAX, KPUTHYECKH AaHATU3UPOBATh XUMHUYECKYIO
uH(popmMalnio, epepadaTbiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBHUHU C ITOCTABIEHHOM Y4eOHOM
3a/1a4eH.

1.4. KoinuecTBO 4acoB Ha OCBOEHHE MPOrPaMMBbl Y4eOHOI'0 MpeAMeTa:
MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromerocs 110 gacos, B TOM uucie:

00s3aTeIbHOM ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocsi 100 yacos;
CaMOCTOSATENbHOM paboThl 00yJaronierocs 6 4acos.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IIPEMETA
«XHUMMUS»

2.1 O6beM yueOHOro npeaMera U BU/AbI y4eOHOI padoThI

JJIS OYHOM (popMBI 00yUeHUA

Bup yueoHoii padoThl Oobvem
uacoe
MakcumajbHas yueOHasi Harpy3ka (Bcero) 106
Oo0s13aTeIbHAN AyIUTOPHAsE Y4eOHAs HArpy3Ka o0y4arouierocs 106
(Bcero)
B TOM YHCJIE:
MPAKTUYECKUE 3aHSATHUS 22
71a00paTOpPHBIC 3aHITHS 22
npodeccnoHAIbLHO-OPUEHTHPOBAHHOE cojep:KaHue 4
(IpUKJIATHON MOAYJIb)
TEOPETUYECKOE 00yUeHUE 4
CamocrosiTesibHas padboTa o0y4awierocs (Bcero)
B TOM YHCJIC:
WHIUBUTyJIbHBINA TTPOCKT
Kouncyabranus

IIpome:xxkyTounas arrecrauus B Gopme oughgepenyuposannoco 3auema
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2.2 TeMaTH4eCKHUil IJIaH U coJep:KaHue YUeOHOro mpeaMeTa « XuMUsh)

Conep:xanue yueOHOro MaTepHuaJia, JJadopaTopHbie U NPAKTHYECKHE 3AHATHS, Oo6bem
HaumenoBanue caMoCTosITeJIbHAsE padoTa 00y4arIMuXCs 4acoB
pa3/iesioB M TeM
1 2 3
1 cemecTp 28/12/10
Pazgen 1 Teopemuueckue 0CHOBbL OP2AHUYECKOU XUMUU. 4/-/-
Tema 1.1 Ilpeamer Coaep:xanue yueOHOro MaTepuaJia
oprannyeckoii xumun. | 1 | IIpeamer opranmueckoit xumuu. CTpoeHue aroma yriepoja. XHMHUYECKUE CBSI3M B OPraHMYECKHUX
Teopus XuMH4eCKOro BemecTsax. Teopus xumuaeckoro crpoenus A.M. bytneposa. M3omepust. B3aumHoe BIusiHAE aTOMOB, 2
CTPOEHUA Ipymm aTOMOB JIpYT HA Jpyra.
OPraHMYecKuxX 2 | Knaccudukanust oprannmueckux BeimiecTB. [lonstue o QyHkuuoHanbHO# rpynme. CucremaTHdeckas 5
coeUHEeHHIA. HOMEHKJIaTypa OpraHnuecKux BemecTB. OCOOEHHOCTH U KIAaCCHU(UKAIUs OPTaHUYECKUX PEaKLUi.
Paznen 2 Veneeo0opoowi. 14/8/2
Conep:xanue yueOHOro MaTepuaJia
Tema 2.1 lpeneiabunie |1 | Ankansr 2
YIJIeBOAOPOIBI — 2 | lukmoankaHsL. 2
aJIKaHbI, IIpakTHyeckue 3aHATHS
M KJIOATKAHBI. [Tpaktnueckast pabora Ne 1. OmpeneneHue MOJEKYISIpHOH (GOpPMyJbI OPraHMYECKOro BELIECTBAa I10 5
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISAIINX B €r0 COCTaB.
Conep:xxanue yueOHOro MaTepuaJia
Tema 2.2 1 | AnkeHsl. AlNKaJMeHBbI. 2
HenpenenbHble JlabopaTropHble 3aHATHS
YIJI€eBOOPOAbI: JlaboparopHuas pabota Ne 1. [lomyueHue 3TuIeHA U U3YYECHUE €TI0 CBOMCTB. 2
aJIKeHbl, ajJKkaauennl, | Coaep:kanue yueOHOro MaTepuajia
AJIKMHBI. 2 | ANKUHBIL 2

IIpakTH4eckne 3aHATHA
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[TpakTueckast padota Ne 2. HaxoxaeHue MoJeKyIsspHOM (HOpMYIIbl OpraHU4YeCKOro COSTUHEHHS M0 Macce

R 2
(00BEMY) IPOTYKTOB CrOpAHUS.
Conep:kanue y4eOHOT0 MaTepuaJia
Tema 2.3. 1 | ApomaTudecKue yrieBog0pOoabl. 2
ApomaTuueckue IIpakTHyecKkue 3aHATHS
yIJIeBOOPOABI. [TpakTtuyeckas pabora Ne 3. PacueTsl MO ypaBHEHHIO XMMHUYECKOH pEakIMH MO TeMe «YTIJIEBOAOPOIbI». 5
['eHeTnyeckas CBSI3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.
Conep:kanue y4eOHOT0 MaTepuaJia
Tema 2.4. IIpupoanbie - -
1 | [Ipuponnsiii ra3. Ilomyrueie HedTanbie ra3zpl. Hedts. Cnocobbr mepepabotku HedTu. KameHHBIH
HCTOYHUKU H 2
YTOJlb.
nepepagorka
IIpakTHyeckue 3aHATHS
yIJ1€BOI0PO/10B. — — —
[TpakTuueckas pabota Ne 4. OnpeneneHre MaccoBoii (00bEMHOM) 10T KOMIIOHEHTOB ((PpaKIHii) B CMECH. 2
Tema 2.5. Coaep:xxanue yueOHOro MaTepuaJia
I'asorennpousBoanbie | 1 | [amoreHnpou3BOAHbIC YTIIEBOAOPOIOB. 5
YIJ1€BOJ0POI0B.
Pa3nean 3. Kucnopoocooeporcawue opeanuueckue coedunenus. 10/4/8
Conep:xxanue yueOHOro MaTepuaJia
1 | OnHoaToMHBIE U MHOTOATOMHBIE cIUpPThL. [IpocThie 3¢upsl. Penoun. 2
JlabopaTopHbie 3aHATHS
Tema 3.1 CnupTsl. JlaGopatopHas pabota Ne 2. MccnenoBanue pU3MUECKUX U XUMUUECKUX CBOMCTB CIIUPTOB, (heHOIIA. 2
®enour. JlaboparopHas padota Ne 3. Pemienue skcriepuMeHTaIbHBIX 3a4a4 110 TeMe «CrUpThl U (HEHOIIBI. 2
IpakTHyeckue 3aHATHSA
[TpakTiaeckast pabota Ne 5. Beruncienust maccol (00beMa, KOMTUYECTBA BEIIECTBA) MPOAYKTa PEAKIUH, €CITU 5
OJTHO U3 BEILECTB JIaHO B U30BITKE.
Tema 3.2 Copaepxxanue y4eOHOIro MaTepuasa
AJIbIeTHaBI. 1 | KapOOHWIIBHBIE COCIMHEHUS: alTbACTHIBI U KETOHBI. 2
Kapo6onoBbie KHCJIOTHI. | 2 | OMHOOCHOBHBIE TIpE/IEeTbHBIE KAPOOHOBHIE KHCIIOTHI. 2

Cao:xublie 3¢upbl.

JlabopaTopHble 3aHATHS
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Kupsl. Jlaboparopnas paGota No 4.  HcciemoBaHue CBOMCTB KapOOHMIIBHBIX COEIUHEHHM, MpeneabHbIX 5
KapOOHOBBIX KUCIIOT.
IIpakTnyeckue 3aHATHS
[TpakTtudeckas padota Ne 6. Pemenue pacu€THbIX 337a4 Ha ONPEAEICHUE JOIM BHIX0Ja MPOAYKTA PEaKIHU
OT TEOPETHYECKHM BO3MOXKHOTO M OIpeNeleHus Macchl (00beMa, KOJMYECTBAa BEIIECTBA) MPOIYKTOB 2
peaxuy, eciIy OJJHO U3 BELIECTB UMEET IIPUMECH.
JlabopaTropHble 3aHATHUS
JlaGopaTopnast pabora Ne 5. Pemienue skcrnepuMEHTAIbHBIX 3amad 1o Teme «Crnuptel. KapOoHMIIbHBIC 5
coenuHeHus. KapOOHOBBIE KUCIOTHI».
Conep:xanue yueOHOIro MaTepuaJia
3 [lonaTne 0 TPOM3BOIHBIX KapOOHOBBIX KHCJIOT. HempenenbHble W apomMaThyeckue KapOOHOBBIC 5
KUCIOTHI. CIIOKHBIE YPHUPBI, KHUPHI.
2 cemecTp 34/10/12
Tema 3.3 Vr1eBombL. Coaep:xxanue yueOHOro MaTepuaJia 2
1 | Monocaxapunsl. Jucaxapusl. [Tonucaxapumibl. 2
Pa3nean 4. Azomcoodepocawue opeaHuieckue coeOUHeHUs. 21212
Conep:xxanue yueOHOro MaTepuaJia
1 ‘ AMHHBI. AMUHOKHCIIOTHL. benku. 2
JlabopaTopHbie 3aHATHS
Tema 4. 1. AMUHBI. JlaboparopHas pabota Ne 6. MccienoBanue CBOMCTB a30TCcOAEpkKAIIUX OPraHMYECKUX BellecTB. PemeHue 5
AMHUHOKHCJIOTBI. AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue OPraHUYECKUX COEAUHEHUN.
Bbeaku. IIpakTHYecKue 3aHATUSA
[TpakTueckast padota Ne 7. ['enernueckas cBSi3b MEXAY KJ1acCaMU OPraHMYECKON XMMUM. Y CTaHOBIIEHUE
(dbopMyITbI OPraHMYECKOTO BEIIECTBA MO MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIIUX B €T0 COCTaB, a TAKXKe IO 2
YpaBHEHUSAM XUMUUYECKUX PEAKIIUM.
Paznex 5. Buvicoxomonexynsapmvie coeduneHnus. 2/-1-
Tema 5.1 Conep:xanue yueOHOro MaTepuaJia
Bbicokomonekyasipabie | 1 | BeicokomMomeKkynspHble OpraHHMYecKHe coeluHeHus. Meroabl cuHTe3a mouuMepoB. [lonnmepHbie 2
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COeUHEHHUS. Marepuabl.
Pazneu. 6. Teopemuueckue 0CHO8bL XUMUU. 12/4/4
Tema 6.1 Ctpoenne Conep:kanue y4eOHOT0 MaTepuaJia
atoMma. [lepuoguyecknii | 1 | Atom. Xumuueckuit snement. M3otonel. Crpoenue atoma. DJIEKTPOHHBIE KOH(PUTYpAlMH aTOMOB U 5
3akoH U Ilepuoanueckas noHoB. Ilepronuyeckuii 3akoH u llepuoanyeckas cucrema xuMuueckux anemeHToB . M. Menaeneesa.
cucrema /1. M. IIpakTHYecKue 3aHATHSA
Menpneneesa. [TpakTnueckas pabora Ne 8. CocraBieHne 3JEKTPOHHBIX KOH(PUTYpaIluii aTOMOB ¥ HOHOB. XapaKTEPUCTHUKA 5
3JIEMEHTA 10 MOJI0KeHUI0 B [leproanueckoii cucteMe xumudeckux sementoB [[.1. Menaeneesa.
Coaep:xxanue yueOHOro MaTepuaJia
1 | Xumuueckas cBsi3b. Bunbl xumudeckux cBsizeil. BalleHTHOCT 1 BaJleHTHBIE BO3MOKHOCTH aTOMOB. 2
2 | IlpeacraBieHusi O KOMIUICKCHBIX COCIMHEHUSX. BemiecTBa MOJIEKYJISPHOTO W HEMOJIEKYJISPHOTO 5
Tema 6.2 CTpoenue ctpoenus. Kpucramnmueckue pemerku. [loHsTHe 0 AUCTIEPCHBIX CUCTEMAX.
BelllecTBa. 3 | Uctunnbie pactBopbl. CriocoObI BBIpAKEHUSI KOHIIEHTPAIIMKH PACTBOPOB. PacTBOPUMOCTD, HACHIIIICHHbBIE
Mmuoroo6pa3ue U HEHachIlleHHbIe pacTBOpbl. Kpuctamnoruaparsl. Kinaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX 2
BelleCTB. BEIIECTB.
IIpakTHyeckne 3aHATHSA
[TpakTnueckast padora Ne 9. BelumciieHus: ¢ MCHOJIb30BaHUEM TMOHSITUH «MaccoBasi JOJs pacTBOPEHHOTO 9
BEIIECTBA», «MOJIApHAs KOHIIEHTPALU», «PaCTBOPUMOCTD.
Conep:xxanue yueOHOro MaTepuaJia
1 | Knaccudukanusa xumudeckux peakiuii. CKopocTh XMMHUECKOH peakimu. Karanus u karamm3aTopsl. 5
Xunmuueckoe paBHoBecue. [Ipunnun Jle Hlatense.
JlabopaTropHble 3aHATHUS
Tema 6.3 Xumuueckue | JlabopatopHas pabora Ne 7. BnusHue pa3nuuHbiX (pakTopoB Ha CKOPOCTh XUMUUYECKOW PEAKIINH. 2
peaKuum. Copaepxxanue y4eOHOIro MaTepuasa
2 | Dnexktponutnueckas auccoruanusi. CuibHble U ciaadble dNMeKTpoauThl. NOHHOE MpOou3BeASHUE BOJBIL. 5
I'uaponus coneit. Peakiuu noHHOro ooMeHa. OKHUCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.
JlaGopaTopHble 3aHATHSA
JlaGopaTtopHnas pabota Ne 8. XuMudeckue peakiiuu B paCTBOPax AJICKTPOIUTOB. 2
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Pazpen 7

Heopeanuuecxaﬂ XUMUAL.

4/4/6

Conep:kanue y4eOHOT0 MaTepuaJia

1 | O0mas xapakTepuCTUKa HEMETaUIOB. AJUIOTpONUs HeMeTauioB. DU3NYECKHEe U XUMUYECKHE

Tema 7.1 HeMeTamint. cBoiicTBa. CroCOOBI MOTYYCHUST HEMETAIIIOB. Z
JlabopaTropHble 3aHATHUS
JlaGopaTtopnas padora Ne 9. IlonmyueHue u uccie10BaHNEe XUMUYECKUX CBOMCTB COSAMHEHNN HEMETAJLIOB. 2
JlaGopaTtopnast padota Ne 10. Pemenue skcriepuMeHTaIbHBIX 3a7a4 110 Teme «HemeTasiy. 2
Conep:xanue yueOHOro MaTepuaJia
1 | Obmas xapakrepucThka MmeTauioB. OOmue ¢Qusnueckue W XUMHYECKHE CBOIICTBA METaJlIOB.
[Ipumenenne meramioB. CruaBel. OOmue crnocoObl MoiaydeHuss MeTauioB. lloHsTHe O KOppo3uu 2
METaJIJIOB.
JlaGopaTopHble 3aHATHSA
Jlabopatopnast pabora Ne 11. [TonyueHnue u ucciegoBaHUE XUMUUYECKHX CBOMCTB COCAMHEHUN METALJIOB.
Tema 7.2. Metanabl. | peiyepye SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe «MeTaiby». 2
IIpakTUyeckune 3aHATUS
[TpakTuueckas pabota Ne 10. 'eHeTrueckas cBSI3b MEXIY KJIaCCaMU HEOPTaHUYECKOM XUMUH. 2
IIpakTH4yeckne 3aHATHA
[Tpaktiueckass padora Ne 11. VYcranoBnenue ¢GopMynbl HEOPTaHHMUECKOTO BEIIECTBA MO XUMUYECKUM 5
YpaBHEHUSM Ha OCHOBE €r0 XUMHUYECKUX CBOMCTB MJIM CITIOCOOOB MOJIYYCHHS.
Pasnea 8. Xumus u scuszmo. 6/-/-
Tema 8.1. Meroust Conep:xxanue yueOHOTro MaTepuaJia
1 | [lonsTHe O Hay4yHBIX METOJAaX TO3HAHMS M METOJAOJOTHMH HAY4YHOTO uccienoBaHus. HayuHbie
n(});nanml B XHMIH. MIPUHIIMITBI OpTraHU3aIMU TPOU3BOICTBA. [IpOMBITITIEHHBIE CTIOCOOBI MOYYEeHUs BAXKHEHUIITUX BEIIECTB. 2
VM H ARHSHD. beiroBas xumus. XuMHus U KU3Hb.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COepKaHNe (MPUKJIATHONA MOAYJIb) 4
2 | XMMHUYECKOe 3arps3HEHUE OKpYXKAroIleH Cpeapl W ero mocieaAcTBus. llpemenbHO AOmyCcTHMBIE 5
KOHIICHTPAIIUA OCHOBHBIX XUMHUYECKUX BEIIECTB.
3 | OcHoBHBIe xUMHYeckue BemecTBa. CrocoObl ompeiesieHrs MecTa BRIOpoca, crioco0bl 00€3BpEKUBAHUS 2
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BbI6pOCOB, cpe€acTBa U METOABI HeﬁTpaHHSaHHH YTE€UYCK OCHOBHBIX XHUMHWYCCKUX BCIICCTB. HepBI/ILIHaH
CaHUTapHasa o6pa60TKa nepcoHala, IMOMEIICHUH TOCJIe BOSI[CﬁCTBPIH XHUMHUYCCKUX BCUICCTB.

[IpomexxyTounast arrectamus B hopme oughghepenyuposannozo sauema

Bcero:

106

18




3. YCJIOBUSA PEAJIN3AIIUU PABOYEM TPOT'PAMMBI YUEBHOI'O
HPEIMETA «XUMHUSA»

3.1. TpeGoBanusi K MHHMMAJILHOMY MATEPHAJbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanuzanus pabodeil mporpaMMbl ydeOHOTO TpeaMera TpeOyeT HaTudus
yueOHOro kabuHeTa XUMUYECKUX JUCIHIUINH, Ta00paTOpUu XUMHUH.

OcHaleHHOCTh KaOMHEeTa XUMUYECKUX JUCIUIUIMH: TT0CaJOUHBIE MECTa JIJIs
oOydJaroruxcs, pabodee MeCTO MpernojaBarelisi, UHTepaKTUBHAS JOCKa, ydeOHas
(MarHuTHAs) TOCKA, MEPCOHAIBHBIA KOMITBIOTEP, MPOCKTOP, KOJIOHKH, Y4eOHOE
o0opyioBaHUE, YIeOHO-METOANYECKAs JOKYMEHTAITHS.

OcHameHHOCTh ~ JTAa0OpaTOpUHM  XMMHUHU:  TOCAJ0YHBIE  MecTa IS
oOyuyaronuxcs, padodee MECTO MPEnojaBaresis, NEPCOHAJIBHBIN KOMIBIOTED,
yueOHOe 000py/I0BaHUE, XUMUYECKUE PEaKTUBBI, TaOOopaTopHas mocyja, yueoHo-
METOMYeCKas JOKyMEHTAIIHSL.

HaumeHoBanne  JTUIEH3MOHHOTO W CBOOOJHO  pacHpOCTPaHSEMOTO
IPOrpaMMHOr0 00€CleYeHusl, B TOM YHCJIE OTEUYECTBEHHOIO IPOU3BOJCTBA!
oducHsii maket Microsoft Office, cnpaBounyto cucremy Koncynbrantllnroc.

3.2. UndopMmanmonHoe odecnevyenue o0yueHmst

Jns peanuzanuu  mporpaMmbl  OMOIMOTEUHBIM (GOHA 00pa3oBaTEIbHOU
OpraHu3allid HWMEeT T[IeYaTHble W/WIW DJIEKTPOHHbIE OO0pa3oBaTelbHBIE U
WH(pOpMAITMOHHBIE PECYPCHI:

* boromonoBa, . B. Heopranuueckas xumus : yudeOHoe mnocobue / WM. B.
boromoinoBa. — Mocksa : UHOPA-M, 2021. — 336 c. : un. — ([IPO®OUns). — ISBN
978-5-98281-187-5. - Tekct : omekTpoHHbId. — Pexum pgocrymna:
https://znanium.com/read?id=398927

* Oprannueckas xumus : paktukyMm st CI1O / coctaButenu T. A. Ponuna, O.
A. T'yxens. — Capatos : [Ipodob6pazoBanue, 2021. — 67 c. — ISBN 978-5-4488-
1141-8. — TekcT : DJCKTPOHHBIH // DIEKTPOHHBIM pecypc HHUPPOBOM
obpazoBarensHoii cpenbl CIIO PROFo6pa3oBanue : [caiiT]. — Pexkum mocrymna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/105147

* [Ilenuna, B. U. Opranuyeckas xumus : yaebnoe nocooue mis CIIO / B. W.
[Tenuna, O. FO. AdanacneBa, O. B. JIaBpentseBa. — CapatoB : [IpodobpazoBanue,

2021. — 136 c. — ISBN 978-5-4488-1241-5. — TekcT : SJCKTPOHHBIA //
DOneKTpoHHBIM  pecypc  mudpoBoi  oOpazoBarenbHOl  cpeast  CIIO
PROFo06pazoBanue : [caitT]. — Pexum JIOCTyIa:

https://profspo.ru/webreader/web/viewer.php?publicationld=books/106839
* bpeitkoBa, A. JI. O0mmas u Heopranudeckas xumus : npakTukym st CIT1O / A.
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https://profspo.ru/webreader/web/viewer.php?publicationId=books/105147
https://profspo.ru/webreader/web/viewer.php?publicationId=books/106839

. bpeitkoBa. — Caparos : [IpodobpazoBanue, 2020. — 124 c. — ISBN 978-5-4488-
0687-2. — Tekct : DIEKTPOHHBIM // DJNEKTPOHHBIM pecypc HUGPOBOI
obpazoBarensHOil cpenpl CIIO PROFoOpa3zoBanue : [caliT]. — pexxum aocTyna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92126

* bBongsipea, O. . Xumus : 3agaunuk ansa CIIO / O. U. Bongsipesa, O. I1.
Kymmnapesa, I1. A. [Tonomapesa. — Capatos : [IpodobpazoBanue, 2020. — 140 c. —
ISBN 978-5-4488-0595-0. — TekcT : AIeKTpOHHBIN // DNEKTPOHHBIN pecypc
udposoit obpazoBarensHoit cpeasl CIIO PROFo6Opa3oBanue : [caiit]. — Pexum
JOoCTymna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/92199

» Jlyneiiko, T. I'. Xumus : yueonuk ans CI1O / T. I'. JIynetiko, O. B. [1g6:0, E.
A. PemernukoBa. — CaparoB, Mocksa : IIpodobpazoBanue, Ait [Iu Ap Menua,
2020. — 308 c. — ISBN 978-5-4488-0433-5, 978-5-4497-0395-8. — TekcT :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoit obpazoBatenbHoi cpeast CI1O
PROFo6pa3oBanue : [caiiT]. — Pexum JIOCTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/94217

* Jlpo3noB, A. A. Xumus : yueoHoe nocodue mist CI1O / A. A. [po3nos, M. B.
HpoznoBa. — Capatos : Hayunas xuura, 2019. — 317 ¢. — ISBN 978-5-9758-1900-
0. — Tekct : 3JIEKTPOHHBIN. — Pexum JocTyna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87083

* Xwumus : yueOnoe nocodbue aiiga CIIO / cocraBurenu I'. FO. Boctpukosa, E. A.
Xopoxopauna. — Capatos : [IpodobpazoBanme, 2019. — 91 ¢. — ISBN 978-5-4488-
0369-7. — Tekct : AIIEKTPOHHBIH. — Pexum J0CTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87280

* Ackapoga, JI. X. Xumus : yueobnoe nocoodue maisa CITIO / JI. X. Ackaposa ; rmoa
penakuueir JI. A. baiikoBoit. — 2-¢ wuszn. — CapartoB, ExarepunOypr
[TpodobpazoBanue, Ypansckuii penepanpHbiii yauepcuret, 2019. — 79 ¢. — ISBN
978-5-4488-0382-6, 978-5-7996-2917-5. — TekcT : ANEKTPOHHBIM. — Pexum
JOCTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87899

* Baiituep, B. B. Xumus : yue6noe nocooue anga CIIO / B. B. Baiithep ; noa
pemakmumeir M. K. HBanoBa. — 2-e¢ wu3n. — CaparoB, EkarepunOypr
[TpodobpazoBanue, Ypanbckuii penepanpHbiii yauepcuret, 2019. — 90 ¢. — ISBN
978-5-4488-0386-4, 978-5-7996-2916-8. — TekcT : 2MEeKTPOHHBIN // DINEKTPOHHBIN
pecypc uudponoii o6pazoBarensHO cpeasl CIIO PROFo6pa3zoBanue. — Pexum
JOoCTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87900

* Xwumus : yuebHoe nmocodue mns CIIO / M. I'. Usanos, JI. A. baiikopa, O. A.
Hesonmna, M. A. Kocapesa ; mox penakmueit . Y. Kanuanaenko. — 2-e uzg. —
CaparoB, ExarepunOypr : IlpodoOpazoBanue, VYpanbckuii QeaepaabHbIi
yauBepcuteT, 2019. — 106 ¢. — ISBN 978-5-4488-0387-1, 978-5-7996-2918-2. —
TekcT : BJEKTPOHHBIM // DIEKTPOHHBIM pecypc HUdpoBoil 00pa3oBaTeNbHON
cpenst  CIIO  PROFoOpazoBanue :  [cait]. —  Pexum  goctyna:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/87902
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nocoobue / E. B. I'ycera, M. P. 3uranmmna, JI. 1. KynukoBa. — Kazaup :
KazaHckuil HallMOHAJIBHBIN HCCIIEIOBATENbCKUN TEXHOJOTUYECKUM YHUBEPCUTET,
2019. — 168 c. — ISBN 978-5-7882-2791-7, 978-5-7882-2792-4 (u.1). — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc mudpoBoit odpazoBarensHO# cpenbl CIIO
PROFo6pa3zoBanue : [caifT]. — Pexxum JOoCTyma:
https://profspo.ru/webreader/web/viewer.php?publicationld=books/109611

* Crenanosa, A. K. O0uas u Heopranuueckass xumusi. OpraHudeckasi XuMus :
METOJMYECKHE  yKa3aHus K JlaboparopHpiM  pabotam /  AJekcaHupa
KoncrantnHoBHa CTenaHoBa ; YXTHHCKMM TIOCYJAapCTBEHHBIM TEXHUYECKUN
yHUBEpCUTET, WHIyCTpUanbHbIi HMHCTUTYT (CpeaHero mnpodeccHoHaIbHOTO
oOpa3oBaHus). - Yxta : M3A-B0 YXTHMHCKOTO TOCYAapCTBEHHOI'O TEXHHYECKOTO
yHuBepcuteta, 2019. — Jlns cpennero npodeccuoHaibHOro oopasoBanusi. — TeKcT
. DJIEKTPOHHBINA : 0.1. — TekcT (BU3yalibHBIN) : HEMOCPEACTBEHHBIN. — Pexxum
noctyma: http://lib.ugtu.net/book/41340/

* Crenanosa, A. K. Xumusa. O6mast u Heopranuueckass xumusa. Oprannyeckas
XUMUS JIs1 CHIEUATBHOCTEM TEXHUYECKOTO MPOGUIs | METOJUYECKUE YKA3aHUs K
nabopatopHbeIM padotam / Anekcanjapa KoncrantuHoBHa CTenaHoBa ; Y XTUHCKUN
TOCYJJapCTBEHHBI TEXHUYECKUN YHUBEPCHUTET, HIyCTpUAIBbHBII WHCTUTYT
(cpennero mpodeccuoHanbHOro oOpa3zoBaHus). — YxTta : M3a-Bo YXTHHCKOTO
rOCyJapCTBEHHOIO0 TEXHHYECKOro yHuBepcutera, 2021. — Jlng cpegHero
npodeccuoHanbHOro oOpa3zoBaHus. — O.0. — DIJEKTpOHHasg Mporpamma
(Bu3yanbHas). OJIEKTPOHHBIE JaHHBIE : DJIEKTpOHHble. — Pexum pocryna:
http://lib.ugtu.net/book/41729/ 45 k3.

CoBpemeHHbIe Tpod)eCCHOHANIBHBIC 0a3bl JaHHBIX W HMH(POPMAIMOHHBIC
CIIPABOYHBIE CUCTEMBI:

- CIIC Koncynprantllntoc;

- ObC ZNANIUM.COM;

- CeteBas anexTponHas oubmoreka « 9bC «Jlanby;

- 3BC IOPAUT;

- OP HOC «PROFo0pazoBanue.

4. KOHTPOJIb 1 OINEHKA PE3YJIbBTATOB OCBOEHUA YYEBHOI'O
HPEIMETA «XUMMHS»

KoHTponb # oOuleHka pe3ylbTaTOB OCBOEHHUS y4yeOHOro IpeaMera
OCYUIECTBJISIETCS MpENojaBareiIeM B MPOLECCe MNPOBEACHUS NPAKTUYECKUX
3aHATHI, 71a00paTOpHBIX pabOT, KOHTPOJIBHBIX pabOT, TECTUPOBAHHUS, a TaAKKE
BBINIOJIHEHUS ~ OOYyYalOlMMHUCS ~ WHIWMBHUIYAJIbHBIX  3aJaHU,  TMPOEKTOB,
UCCIICIOBAHUMN.

[Tnanupyembie pe3yiabTaThl OCBOCHHS 0011€00pa30BaTEIIbHON UCIIUATITUHBI
B cootBeTcTBUU ¢ PI'OC CIIO 1 Ha ocaose ®I'OC COO.
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Kox u HaumeHoBaHue
popmupyeMbIX KOMIIETEHUM

I[Inanupyemble pe3yabTaThl 0CBOEHUS AN CHUILINHBI

Oommue

JAucuuniuHapHbie (MpeaMeTHbIEe)

OK O0I. BsiOupats cHocoOsbI
pelieHus 3a1a4
npodeCCHOHATLHON

ACATCIIbBHOCTU MPHUMCHUTCIIBHO K
Pa3JIMIHBIM KOHTCKCTAM.

B yacTu Tpy/10BOro BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHUE IIEHHOCTH
MacTepCTBa, TPYI0II00ue;

— TOTOBHOCTb K  aKTUBHOH  AEATCIHLHOCTH
TEXHOJIOTHICCKOM Hu COITMAJIbHOM
HaMpaBJIECHHOCTH, CIIOCOOHOCTH
WHUITUAPOBATH, IJIAHUPOBATh i
CaMOCTOSTEIHHO BBITIOJIHATH TaKyo
JeATEIIbHOCTD;

— HHTEepec K Pa3INYHBIM chepam
PO ECCUOHAIBHON JEATEIHHOCTH.

OBjaaaenue YHHUBEPCAJIbHBIMH yuyeOHBIMH

NMO3HABATEJIbHBIMH JeHCTBUSIMMU:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUS:

—  CaMOCTOSITEJILHO (hopmynupoBaTh u

aKTyallu3upoBaTh MpoOJIeMy, paccMaTpuBaTh
€e BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIM MpPU3HAK WM
OCHOBaHUS I CpaBHEHUs, KiIaccu(UKaU U
0000IIeHHS; ONPENENATh e NeATeTbHOCTH,
3a/laBaTh ~ MapaMeTpbl M  KPUTEPUH  UX
JTOCTHKECHUS

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTH KOppeKTI/IBBI B JCATCIbHOCTD,
OIICHUBATH COOTBCTCTBUEC pGSYJ'II)TaTOB eiIsaMm,
OIICHUBATh PUCKU MOCJIEICTBUHN IEITeIbHOCTH;

BIAJCTh CUCTEMOM XUMMUYECKUX 3HaHUM, KoTOopas
BKJIFOYAET: OCHOBOIIOJIATAOLIUE MOHATUS (XUMUYECKHUM
AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI04YKa atoMma, s-, pP-, d-
JIEKTPOHHBIE OpOMTAIM aTOMOB, HOH, MOJIEKYJIa,
BaJEHTHOCTb,  DJIEKTPOOTPULIATEIIBHOCTb,  CTEIEHb
OKHCIICHMSI, XMMUYECKasl CBSA3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN o0BeMm, YIJIEPOIHBIN CKEJIET,
(GyHKUMOHANbHASL ~ IpyNNa, paaukal,  HU30Mepus,
U30MEpHI, TOMOJIOTMYECKU pan, TOMOJIOTH,
YIJI€BOAOPOABI,  KHCIOPOJA- U a30TCOAEpIKallue
COCAMHEHUS, OMOJOTMYECKH aKTUBHBIC BEIECTBA
(yrmeBoapbl, JKHpbI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHMS, KpUCTaJUIM4YecKass  pelleTka,  THUIIB
XUMHYECKHX peaxuui (OKHCITUTENBHO-
BOCCTAaHOBUTENIBHBIE, OJK30- U  JHJIOTEPMHUYECKHE,
peakuuu HMOHHOrO OOMEHa), pacTBOp, D3JIEKTPOJIUTHI,
HEDJIEKTPOJIUTBL, DJIEKTPOJIMTHYECKAs JIUCCOLMALINS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOU
peaknuy, XMMUYECKOe paBHOBECHE), TEOPUH M 3aKOHbI
(Teopust  XMMHMYECKOTO  CTPOEHHUS  OpPraHUYecKHuX
BeiectB A.M. bytiiepoBa, TEOpHS 3IEKTPOIUTUYECKON
JIMCCOLMAINH, MEPUOANYECKHI 3aKOH AN.
Menpeneesa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJHYECKHH  SI3BIK  XUMHH,
(akTONOTMUECKUE CBEIEHUs O CBOMICTBaX, COCTaBe,
MOJIy4eHUHU U 0€30MaCHOM MCIIOIb30BAaHUH BaKHEUIINX
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Pa3BHUBATHb Kp€aTHUBHOC MBIIIJICHUE IIpu
PEIICHUHU XXU3HCHHBIX np06neM.

0) 0a30BbIe HCCeA0BaTEIbCKIE TeHCTBUS:

BJIAAETh HaBBIKAMH y4eOHO-
HCCIIeI0BATEIbCKOM u MPOEKTHOM
JICITEIILHOCTH, HaBBIKAMH paspenieHus
npo0em;

BBISIBIISITh  TIPUYMHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIH3HpOBAThH 3ajauqy, BBIJIBUTATh
TUIIOTE3y €€ PEUICHUs, HAXOIUTh apryMEHTHI
JUIL  JTOKAa3aTeNbCTBA CBOUX YTBEPXKICHHUH,
3a7aBaTh MapaMeTpbl U KPUTEPUH PELICHMUS;
aHAJM3UPOBATh TOJTYYCHHBIE B XOJI€ PEIICHHS
3a7a4d Pe3yNbTaThl, KPUTHYECKH OIIEHUBATH
ux JIOCTOBEPHOCTb, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

YMeTh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO
u MPaKTHYECKYIO oOnactu
KHU3HENIEATEITbHOCTH;

YMETh HMHTErPUPOBATh 3HAHUS U3 Pa3HBIX
MpeIMETHBIX o0acTel;

BBIJIBUTATH HOBBIE HJIE, npeaarath
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
CIIOCOOHOCTH ux HUCTIOJIb30BAHMS B

ITO3HABATEJIBHON U COLMAIIBHON IPAKTHKE.

HEOPraHNYCCKUX M OPraHUYCCKUX BEIICCTB B 6BITy u
HpﬁKTH'—IGCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

YMETb BBISIBJIAATH XapaKTCPHBIC IMPU3HAKH u
B3aMMOCBA3b HN3Yy4YCHHBIX HOHS[THI;'I, IIPpUMCHATDb
COOTBCTCTBYIOIIUEC MOHATHUA IIPU ONMCAHUU CTPOCHUA U
CBOMCTB HCOPTaHUYCCKUX W OPraHUYCCKHUX BCIICCTB U
nux HpeBpaH_leHI/If/'I; BBIABJIATH B3aUMOCBA3b XUMHUYCCKUX
3HaHUH C MOHATUSIMM H MNPpEACTAaBIICHUAMU NOPYIrUux
C€CTCCTBCHHOHAYYHLIX NPCIMCTOB,

YMCETh HUCHOJIB30BATH HAMMCHOBAHUA XHMHUYCCKHX
COC,Z[I/IHGHI/Iﬁ MCKAYHApOAHOI'0 CO03a TeOpeTquCKOﬁ n
HpI/IKJIaI[HOfI XHUMHUHU U  TpHUBHUAJIBHLBIC Ha3BaHUA

BO)XHEHIINX BEIIECTB (3TUJICH, alETUJICH, TJIMLEPHUH,
¢beHon, Qopmanbrerun, yKCycHas KHCIOTA, TIIHIMH,
yrapHblii TIa3, YIJIEKUCIBIA ra3, aMMHaK, TralleHas
U3BECTh, HEralleHas W3BeCTb, IINTbEBAass COAAa U
JpPYTUX), COCTaBIATH (OPMYNbl HEOPraHUYECKUX U
OPraHWYECKUX BEIIECTB, YPABHEHUS XUMHUYECKUX
peakuuid, OOBSACHATH MX CMBICH;, MOJATBEPXKIATh
XapakTepHble  XMMHMYECKHME  CBOMCTBA  BELIECTB
COOTBETCTBYIOIIIMMHU JKCIIEPUMEHTAMH M 3alUCAMHU
YPaBHEHUN XUMUYECKUX PEAKIUH;

YMETb YCTaHABIIMBATh IPUHAIICKHOCTh HU3YYEHHBIX
HEOPraHWYECKUX M  OPraHMYECKUX  BEUIECTB K
ONpEIEICHHBIM KjlaccaM M TIpyIIlaM COEAUHEHUH,
XapaKTEepU30BaTh MX COCTAB U BAXKHEUILIHME CBOMCTBA;
OTpeeNATh BUJIbI XUMUYECKUX CBsi3ed (KOBaJCHTHas,
HWOHHAs,  METaJuIM4ecKas,  BOJOpPOJHAs),  THUIIBI
KPUCTAIUTMYECKUX pemeToK BEILIECTB;
KJaccu(UIUpPOBaTh XMMUYECKHE PEAKLINY;
chopMUpOBaTh NPEACTABICHUA: O MaTepuaIbHOM
€MHCTBE MHpPA, 3aKOHOMEPHOCTAX M I03HABAEMOCTH
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SIBJIGHUW TPHUPOJABI; O MECT€ W 3HAUYEHUU XHMHUU B
CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00eCIieUeHnn
YCTOMYMBOIO Ppa3BUTHsI YEJIOBEUECTBA: B PELICHHUU
poOJIEeM IKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, B PAa3BUTUU MEAMIMHBI, CO3/JaHUU
HOBBIX MAaT€pHaJIOB, HOBBIX HCTOYHMKOB SHEPruH, B
o0ecredyeHrnr paloHaIbHOIO MPUPOAONOIL30BaHuUs, B
(OpMHUPOBAaHUY MHPOBO33PEHHSI W OOIIEH KYIbTYpHI
YeloBeKa, a TaKXkKe OJKOJIOTMYeCKd OOOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/10POBbIO U IIPUPOJHON CpEE;

BJAJIETh CHUCTEMOW XUMHUYECKHX 3HaHWUH, KOTOpas
BKJIIOYAET: OCHOBOTOJIATralo11e MOHSITHS
(IOTIOTHUTENIBHO K CHCTEME MOHSTHI 0a30BOTO YPOBHSI)
- H30TONBI, OCHOBHOE M BO30YXIEHHOE COCTOSHUE
aToma, THOPUIU3AIHS ATOMHBIX opburanei,
xumuyeckas cBs3b ("c" wm "m", KpaTHbIE CBS3H),
MOJIIpHAasi KOHLIEHTpalus, CTPYKTypHas ¢opmyina,
u30MepHs (CTPYKTypHas, reoMeTpuueckas (Iuc-TpaHc-
M30MepHsl), THUMBl XWMHUYECKUX peakuui (romMo- H
reTeporeHHble, 00paTUMble U HEOOpaTUMBIE), paCTBOPHI

(ucTUHHBIE, JCIIEPCHBIE CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTETICHb JYCCOLIAINH,
ANEKTPONIN3, KPEKUHT, pu(OPMHHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO33PEHUYECKUE 3HAHMS,

JeXxamue B OCHOBC TIIOHHMMAHUA TPUYIUHHOCTU U
CUCTCMHOCTH XHMHYCCKUX HBHCHHﬁ, COBpPCMCHHBIC
OpeaACTaBJICHUA O CTPOCHHUM BCEHICCTBA HAa ATOMHOM,
MOJICKYIISIPHOM n HaIAMOJICKYJIIAPHOM YPOBHAX;
OpeACTaBICHUA O MCXaHHU3MaX XHMHUYCCKHX peaKHHﬁ,
TCPMOANHAMHUYCCKUX )51 KHHCTHYCCKHUX
3aKOHOMCPHOCTAX HUX MPOTCKAHUA, O XHUMHYCCKOM
PAaBHOBCCHUU, NTUCIICPCHBIX CUCTCMAX, (paKTOJ'IOl"I/ILICCKI/IC
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CBEICHUS O CBOMCTBAaX, COCTaBe, IIOJIYYCHUH W
6e30macHOM MCIOJIb30BaHUN BOKHEHIIINX
HEOPraHWYECKUX U OPraHUYECKHUX BEIIECTB B OBITY W
MPAKTUYECKOW  JIEATEIBHOCTH  YeJOBEeKa;  0Ommx
HAYYHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BOJCTBA (Ha
puMepe MPOU3BOJCTBA CEPHON KHUCIOTHI, aMMHAKa,
MeTaHoJIa, TepepaboTKu HEPTH);

YMETh IPOBOJMUTH PACUYETHI 10 XUMUIECCKUM (HOopMyIIaMm

u YPaBHEHUAM XUMHUYECKUX peakuuit c
UCIIOJIb30BaHUEM  (PM3MUYECKUX  BEIUYMH  (Macchl,
o0beMa ra3os, KOJIMYECTBA BEIIIECTBA),

XapakTEepU3YIOLIUX BEIIECTBA C  KOJMYECTBEHHOMU
CTOPOHBI: pacueTbl M0 HAXOXKICHUIO XUMHUYECKOUN
¢bopMynbl  BemiecTBa; pacueThl Macchl  (0O0bema,
KOJIMYECTBA BEILECTBA) MPOJYKTa PEaKIMH, €CIIU OJTHO
U3 HCXOJHBIX BEIIECTB JaHO B BHJE pPacTBOpa C
ONpEJEICHHONM MAacCOBOM  JOJEH  pacTBOPEHHOTO
BEIleCTBA WJIM JaHO B H3OBITKE (MMEET MPHUMECH);
pacyeTsl MaccoBOM WM OOBEMHOW JIOJIM BBIXOJA
OPOAYKTa peaklu; pacyeThl TEIIoBOro Jddekra
peakiuii, 00bEMHBIX OTHOIIICHUI Ta30B;

YMCTb BBISIBJISITH XapaKTCPHBIC IMIPU3HAKH n
B3aMOCBs3b HN3YUCHHBIX HOHHTHP’I, IMPpUMCHATH
COOTBCTCTBYIOIIUEC MMOHATHUA ITPU OMMCAHUU CTPOCHUA U
CBOICTB HCOPTaHUYCCKUX W OPraHUYCCKHUX BCIICCTB U
nux npeBpameHI/Iﬁ; BBIABJIATH B3aUMOCBA3b XUMHNYCCKUX
3HAaHUN C MOOHIATUIMH H MNPEACTAaBICHUAMU NOPYTrUX
OpeaAMETOB 1A 0ojiee OCO3HAaHHOTO IIOHHMaHHUSA U
0OBSICHEHHS CYIIHOCTU  MATCPUAJIBHOTO CAWHCTBA
MHUpa; HUCIOJIb30BAaTh CHUCTCMHBLIC XUMHYCCKHUC 3HAHUA
JJIsAL OOBSICHEHHS U IIPOTHO3UPOBAHUA HBHCHHﬁ,
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UMEIOUINX €CTECTBEHHOHAYYHYIO IPUPOLY;

YMETb HCIIOJIb30BaTh HAWMEHOBAHMSI XUMHUYECKHX
COEAMHEHUIN MEXKYHAPOJIHOI0 COK03a TEOPETUUECKON U
OPUKJIAJHOM XMMHHM M  TPHUBHAIBHBIE Ha3BaHUsA
BELIECTB, OTHOCALIMXCA K H3YYEHHBIM Kjaccam
OPraHMYECKUX M  HEOPraHWYECKUX  COEAMHEHUN;
HCII0JIb30BATh XUMHUYECKYIO CUMBOJIUKY TUISL
cocTaBiieHUs] (OpMyJl HEOpPraHMYECKUX BEIIECTB,
MOJIEKYJIIDHBIX M CTPYKTYPHBIX  (pa3BEpHYTHIX,
COKpAILEHHBIX M CKENEeTHbIX) (OpMYJT OpPraHUYECKUX
BEIIECTB; COCTABJIATh YPABHEHUS XUMUYECKUX pEaKLUi
U pacKpblBaTb MX  CYIIHOCTb:  OKHUCIMTEIBHO-
BOCCTaHOBUTEJIbHbIX peakuuit IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca 3THUX peakuii;
peakuuii HMOHHOIO OOMEHa IIyTEM COCTaBJIEHUS HX
IIOJIHBIX U COKPALLEHHBIX MOHHBIX YPaBHEHUM; peaKLui
TUAPONIN3a, peakuuid KoMIIeKkcooOpa3oBaHUs  (Ha
IpUMepe TUAPOKCOKOMIUIEKCOB LIMHKA U AIFOMHUHHA);
MOATBEPK/IaTh XapaKTEpPHbIE XHMUYECKHUE CBOWCTBA
BEIIECTB COOTBETCTBYIOUIMMM OJKCIIEPUMEHTAMH U
3aIUCSIMU YPAaBHEHUN XMMUYECKUX PEAKIIUi;

yMeTh  KJIAacCU(UIMPOBATH  HEOpraHUYECKHEe U
OpraHMYECKHE BEIIECTBA W XHMMHUYECKHE PEAKIIMH,
CaMOCTOSITENIbHO BBIOMpaTh OCHOBAHUS U KPUTEPUU IS
KJacCU(UKAUN H3Yy4aeMbIX XMMHUYECKHX OOBEKTOB;
XapakTEepU30BaTb COCTaB W BAaKHEWIIME CBOMCTBA
BELIECTB, NMPUHAMIEKAIUX K ONpPENEICHHBIM KiaccaM
U TpyInnaM COeIMHEHUH (IIPOCThIE BEIIECTBA, OKCHUIIBI,
THJIPOKCUBI, COJH; YIJIEBOJOPOIbI, MPOCThIE 3(UPHI,
COUPTHI, (PEHONBI, albJIETUbl, KETOHBI, KapOOHOBBIE
KHUCJIOTBI, CJIOKHBIE 3(UPBI, KUPbI, YIIIEBOJbI, AaMUHBI,
AMUHOKHCIIOTBI, OEJIKM); MPUMEHSITh 3HaHUS O COCTaBe
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M CBOWCTBaX BEHIECTB [JI1 AKCHEPUMEHTAIbHOU
MPOBEPKU THUIMOTE3 OTHOCHUTEIIBHO 3aKOHOMEPHOCTEH
MPOTEKAHUS XUMUYECKUX PEaKIMil U TPOTHO3UPOBAHUS
BO3MOKHOCTEH UX OCYILECTBIICHHUS;

yMETh TMOATBEPXKJIAaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEaKIMOHHON CIIOCOOHOCTH
OPraHWYECKUX COCAMHEHUH OT KpaTHOCTH W THIA
KoBaJIeHTHOH cBsi3u ("o" m "m'"), B3aUMHOTO BIIMSIHUS
aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX; a TaKXe OT
O0COOEHHOCTEH pealM3aliyd Pa3IMYHbIX MEXaHHW3MOB
IIPOTEKaHUS PEaKIIN;

YMETh  XapaKTepHU30BaThb  AJIEKTPOHHOE  CTPOCHHUE
aTOMOB (B OCHOBHOM U BO30YXXICHHOM COCTOSIHHH) U
MOHOB XHMHMYECKHX JJeMeHTOB 1 - 4 mepuomoB
Ilepuonnueckoin cucremnl J[.M. MeHnneneeBa U ux
BaJICHTHBIE BO3MOXXHOCTH, UCTIOJB3Ys nmousatus "s", "p",
"d-snekTpoHHBIE" OpOMTANH, SHEPTETHYECKUE YPOBHHU,

OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMsSI CBOMNCTB
XUMHUYECKHX  3JEMEHTOB M  o0pa3yeMbIX  HMH
COEIMHEHUH M0 MEPUOIaM U IPYIIIaM.
OK 02. Hcnonws3oBars | B 00/1aCTH HEHHOCTH HAYYHOI0 MO3HAHUSA o
YMETb IUIAHUPOBATb M BBINOJIHATE XUMHYECKHH
COBPEMCHHBIC CpEJICTBA IIOMCKA, | — c(OpMHUPOBAHHOCTH MHPOBO33PEHUSL,
JKCIIEPUMEHT (IIPEBpAICHUs] OPraHUYECKHX BEIIECTB
aHalin3a u HHTCPIPCTAllNKU COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
N IIPU HarpeBaHUH, MOJIy4YECHHUE DTHIIEHA U U3YYEHUE €TI0
MHpopMann U pa3BUTH HAyKH U OOIIECTBEHHOH NpPaKTHKH, .
CBOMCTB, Ka4eCTBCHHBIE pEaKIMU Ha aJbJIEeTHIEbL,
MHGOPMALIMOHHBIE  TEXHOJIOTHU OCHOBaHHOTO Ha Juajore KYyJIbTYp, .
Kpaxmall, YKCYCHYIO KHCJOTY; JeHaTypauus OelKOB
AL BBIIIOJTHCHUSI 3amaq CIMOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B .
N IpU  HAarpeBaHUM, IBETHbIE  pEaKUUu  OENKOB;
npogeccuoHaIbHON MOJIUKYJIIETYPHOM MHUPE;
eATENTBHOCTH . MPOBOJAUTh PEAKIIMM HOHHOTO OOMEHa, OMNpEeNeNsTh
COBepmeHCTBVOBaHHe A3BIKOBON 1 cpeny BOJIHBIX PacTBOPOB, KaYECTBEHHBIE PEAKIIUHM Ha
YATATEJIbCKOU  KYJIBTYpPhl KakK  CpeACTBa

B3aUMOJCHCTBHS MEXIY JIOJABMHU M TIO3HAHUS
MHpa;
OCO3HaHHWE IIEHHOCTH HAy4YHOH JeATeIbHOCTH,

cynbdar-, kapOOHAT- W XJOPUI-aHUOHBI, HA KaTHOH
aMMOHHS; peIlaTh JKCIEPUMEHTAIbHbIE 3aJaud 10
temaMm "Meramnbel" u "Hemeramibl") B COOTBETCTBUH C
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TOTOBHOCTb OCYILICCTBJIATH IIPOCKTHYIO H
HCCIICOOBATCIIbCKYIO JACATCIIBHOCTD
UHIUBUAYAJIBHO U B I'PYIIIIC,

OB.]'[a}IeHHe YHUBEPCAJIbHBIMHA y‘leﬁHLIMI/I

NO03HABATEJIbHBIMH AeHCTBUAMHU:
B) paboTta ¢ nHgopManmeii:

BJIAJICTh HABBIKAMU MOIYyYCHHS HH(POpMAIHUN
u3 HCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYILECTBIISTH TIOUCK,
aHAIM3, CHUCTEMATH3ALMI0O M HWHTEPIPETALHUIO
nHbOpMAMK  Pa3NIWYHBIX BHIOB U (HOpM
NPEICTaBIICHHS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (opmarax c
Y4eTOM Ha3HaueHUs MH(POpPMAaIUU H IEJIeBOH
ayZIMTOPHUHU, BBIOMpas ONTUMAIBHYIO (OpMY
MPEJCTABICHNUS U BU3yaIH3alliH;

OLIEHUBATh  JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMallUU, €€ COOTBETCTBUE INPABOBBIM H
MOpPaJIbHO-3THYECKUM HOpMaM;

UCMOJIb30BaTh CPeCTBAa MH(MOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUI B peIlIeHUH

KOTHUTHBHBIX, KOMMYHUKATHUBHBIX "
OpPraHM3allMOHHBIX 3a7ad4 C COOJIOJICHHEM
TpeboBaHuM 3PrOHOMMKH, TEXHHUKHU

0€30IacHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX M  JTHYECKHX  HOPM, HOPM
nH(OPMAIIMOHHON OE30MaCHOCTH;

BJIaJICTh HABBIKAMH PACIIO3HABAHUS W 3AIUTHI
uHpopManuy, H(pOPMAIIMOHHOMN
0€30IMacCHOCTH JIMYHOCTH,

IpaBUIAMU T€XHUKH 0€30MaCHOCTH IpPU OOpalleHHH C
BEIIECTBAMH U JIaDOPaTOpPHBIM  OOOpPYIOBAHUEM;
IPEACTaBIATh PE3YyIbTaThl XMMUYECKOTO 3KCIIEPUMEHTA
B (opMmMe 3amHMcHd ypaBHEHHH COOTBETCTBYIOILIMX
peakiuii 1 GopMyIupOBaTh BBIBOJABI Ha OCHOBE 3THX
pE3yIbTATOB;

YMETh aHaJIM3UPOBaTh XMMHUYECKYI HH(OpMaIuIo,
HOJYy4aeMyl0 M3 Ppa3HbIX HMCTOYHUKOB (CpEICTB
MaccoBOW HH(pOpMaLuH, ceTh HTEpHET U Apyrue);
BJIaJI€Th OCHOBHBIMH METOJaMHM HAy4YHOI'O I1O3HAHUS
BEIIECTB W XUMMYECKUX sIBIIeHMH (HabiroJeHue,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICIIUPOBAHUE);

YMCETh MPOBOAUTL PACHUCThI 110 XUMHUYCCKUM Q)OpMYHaM

U ypaBHEHUSAM XUMHUYECKHX peaxuui c
HCIIOJIB30BaHUEM (1)I/I3I/I‘-ICCKI/IX BCJIMYHH,
XapaKTepU3yIOIUX BellecTBa C  KOJMYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpMajbHbIE YCJIOBHS)
rasos, KOJIMYECTBA  BEUIECTBA; HCIIOJIb30BaTh
CUCTEMHBIC XHMMHUYCCKHEC 3HAHUA  JJIA IIPUHATHA

peleHUi B KOHKPETHBIX JKMU3HEHHBIX CHUTYaIMsIX,
CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHUECM,

YMETh CaMOCTOSTEJIbHO IUIAHUPOBAaTb U IPOBOJIUTH
XUMHUYECKHH SKCIIEPUMEHT (MOJy4YeHUe U H3ydeHHue
CBOMWCTB HCOPTraHNYCCKUX W OPraHUYCCKHUX BCUICCTB,
Ka4eCTBEHHBIC PEAKLHUU YIJIEBOJOPOAOB Ppa3IMUHBIX
KJIAaCCOB M  KHCJOPOJCOACPKAIINX  OPTaHMYECKUX
BEIIECTB, pEIICHUE OSKCIEPHUMEHTAIBHBIX 33734 110
pacro3HaBaHWIO HEOPTraHWYECKUX M  OPraHMYeCKHX
BEIIECTB) C COOJIIOJCHHEM TNpaBuWi  OE30M1aCHOTrO
oOpamieHuss ¢  BemeCTBaMH H  Ja0OPaTOPHBIM
o0opynoBaHueM, (GopMyIUpPOBATh IEJIM MCCIIEJOBAHUS,
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IOPEIOCTaBIsATh B pas3iaudHoil ¢dopMe pe3yabTaThl

OKCIICPUMCHTA, AHAJIU3UPOBATL MW  OLOCHUBATH HX
JOCTOBCPHOCTD,
YMCTb OCYHICCTBJIATDH eJICHaIpaBJICH HBII IIOHCK

XUMHYECKOH WH(POpPMAIMK B Pa3IMYHBIX HCTOYHHKAX
(HayuyHnass W yd4eOHO-Hay4dHasl JIMTEpaTypa, CPEACTBa
MaccoBoil wH(popMaiuu, cetb VHTEpHET W Jpyrue),
KPUTHUYECKU aHaJIM3UPOBATh XUMHUYECKYIO
UHPOpPMaLMIO, TIepepadaThiBaTh €€ U HCIOJIh30BATh B
COOTBETCTBUH C IMOCTABJICHHOH yueOHOI 3a1aueii;

BJIAJICTh CUCTEMOW 3HAHMH O METOJAX HAy4YHOIO
MO3HAHUS  SIBJICHUM TPUPOMBI, HCIOJIb3YyEeMBIX B
€CTECTBEHHbIX HayKaX M YMEHUSIMH NPUMEHSTh 3TH

3HaHUSI TPU  DKCHEPUMEHTAIHHOM  HCCIIEIOBAaHUU
BCIIECTB M JUISI OOBSICHCHUS XHWMHYCCKHX SIBICHUH,
UMEIOIIUX  MECTO B  NPHUPOJAE  IPAKTUUYECKOU
JIESATEIbHOCTH Y€JIOBEKA U B MIOBCEIHEBHOW JKU3HH;
OK  03. IInanmpoBate  u | B 06/1acTH 1YXOBHO-HPABCTBEHHOI'0 c(OpMUPOBAHHOCTh YMEHHM: IIPOrHO3UPOBATBh,
peann30BbIBaTh COOCTBEHHOE | BOCIIMTAHMS aHAJIM3UpOBaTh U OIEHWBaTh  C  TO3UIUEH
npodeccHoHaIbHOE U | chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, 9KOJIOTHYECKON O0€30MacHOCTH TMOCIEICTBUS OBITOBOI
JUYHOCTHOE Pa3BUTHE, | STHYECKOTO IMOBEICHHUS, U TPOU3BOJCTBEHHOW  JEATEIBHOCTH  YEJIOBEKa,
MpEANPUHUMATEBCKYIO CIIOCOOHOCTH OIIEHWBATh CHUTYAIMIO U IPUHUMATh CBSI3aHHOM € TiepepaboTKOIl BEIIECTB; HCIONb30BAThH
NEeSATEIbHOCTh B | OCO3HAHHbIE  pEIIEHHUsS, OPHEHTHPYSICh  Ha TOJYYEHHBIE 3HAHUA Il TPUHATHS TPaMOTHBIX
IpOQeCCHOHATBHON cohepe, |  MOpanbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH; pelieHuit mpobeM B CUTyaIUsIX, CBA3aHHBIX C XUMUECH;
HCIIOJIb30BATh SHaHWA o OCO3HAHME JIMYHOTO BKJaJa B IIOCTPOCHUE c(hOopMUPOBAHHOCTH YMEHHI: CaMOCTOSATEIBHO
IIPaBOBOM u (buHAHCOBOI |  yerojffunBOrO GYIYIIEro; MJIAHUPOBATh U MPOBOJUTh XUMHUYECKUI IKCIIEPUMEHT
IPaMOTHOCTH B Pa3IUYHBIX C coOyroIcHNEM TMpaBUil 0€30MacHOr0 OOparieHus: ¢

KN3HCHHBIX CUTYalHIX;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTEINSAM U
(w1M) ApYrMM YI€HaM CEeMbH, CO3[aHUI0 CEMbU
Ha OCHOBE OCO3HAHHOI'0 IPHUHATHA HCHHOCTCI\/'I
CEMENHOM KU3HU B COOTBETCTBUM C TPATULUSIMHU
HaponoB Poccuu;

BElIECTBAMH H  JTAOOPaTOpHBIM  00OpPYHOBaHUEM,
(dhopmynupoBaTh MeNb UCCICAOBAHUS, MPEICTABIATh B
paznuuHOi  ¢dopMe  pe3ydabTaThl  IKCIEPHUMEHTA,
AHAIIM3UPOBATh U OUCHHUBATh UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHUHN: COOJMIOMATh TMpaBuia
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OBaanenue YHHMBEPCAJIbHBIMH
peryJsiTUBHBIMH JeHCTBUSIMMU:

a) cCaMOOPraHu3alMs:

CaMOCTOSATENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO
NESITEIbHOCTD, BBISIBISATH MPOOJEMBI, CTaBUTh M
dbopMynupoBaTh ~ COOCTBEHHbIE  3aqaud B
00pa3oBaTeNbHON ACSITETPHOCTH W JKU3HEHHBIX
CUTYyaLUIX;

CaMOCTOATENIbHO COCTaBJATh IUIAH  PEIICHHS
MpoOJIEeMBI C YYE€TOM HMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAINOUTEHUII;
JTaBaTh OIIEHKY HOBBIM CHUTYaIIUSIM;
croco0cTBOBaTh (HOPMHUPOBAHHUIO M IPOSIBICHHUIO
HIUPOKOI 3pyIUIIMU B Pa3HBIX 00JAaCTAX 3HAHUH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHBIA U
KYJIbTYPHBIH YPOBEHb;

0) caMOKOHTPOJIb:

WCIIOb30BaTh MpUEeMbl pehIECKCUH IS OLIEHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

yMETh OIICHHBaTh PHUCKH H  CBOEBPEMEHHO
MPUHUMATD PEHICHUS TI0 UX CHUKEHUIO;

B) SMOIMOHAJIbHBIA HHTEJJIEKT,
npeanoarawiui chopMMpoBaHHOCTD:

BHYTpeHHeﬁ MOTHBAIIUH, BKJ'IIO‘IaIOIJ_Ieﬁ
CTPEMJICHUC K HOOCTHXXCHUIO MHCIU H YCICXY,
OIITUMU3M, WHUIUATUBHOCTD, YMCHUEC

JENCTBOBATh, UCXO U3 CBOMX BO3MOKHOCTEN;
SMIATHH, BKJIKOYAIOIIEH CIIOCOOHOCTh MOHUMATh
SMOLMOHAIBHOE COCTOSIHUE JAPYTHUX, YYUTHIBATh
€ro Ipu  OCYLIECTBIEHHMM KOMMYHUKAIUH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

9KOJIOTUYECKH II€JIECO00pa3HOr0 MOBEACHUS B OBITY U
TPYJIOBOM JESATEIBHOCTA B LIENSAX COXPAHEHUs CBOETO
310pOBbS, OKpPYXKAaloIel MNPUPOAHOM  Cpeapl U
JOCTHMKEHHSI €€ YCTOMYMBOIO Pa3BUTHS; OCO3HABATh
OITAaCHOCTh  TOKCHYHOI'O  JICHCTBHSA Ha  JKUBEIC
OpraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX BELIECTB,
noHumasi cmbicn mnokazarens I1JIK; ananmu3upoBath
11€71€CO00Pa3HOCTh IPUMEHEHUS OpPraHUYECKUX
BEIIECTB B IMPOMBIIIJIEHHOCTH M B OBITY C TOYKH
3pEHMsI COOTHOIICHUS PUCK-TIOJB3A;
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COIIMAIIBHBIX HaBBIKOB, BKJTFOYAIOIINX
CIIOCOOHOCTh ~ BBICTpaMBaTh  OTHOLICHHS  C
APYTMMH  JIFOJbMH, 3a00THUTBCS, IPOSBIISATH
UHTEpEC M pa3periaTh KOH(IUKTEI;
OK 04. B¢ dexTuBHO .
. — TOTOBHOCTb K CaMOpa3BHUTHIO, yMETh IUIAHUPOBATh M BBINOJHATH XHUMHUYECKHUI
B3aMMO/ICICTBOBATh U PabOTaTh B
CaMOCTOSITEIIbHOCTH U CAaMOOIIPEIeIICHUIO; OKCIIEPUMEHT (MIPEBPALICHUSI OPraHMYECKHX BEIIECTB
KOJUICKTHBE U KOMaHJIe.
OBJIaJICHHE HABBIKAMHU y4eOHO- IpY HArpeBaHUH, MOIYYCHUE STHICHA U M3YYCHHE €ro

HCCIIEIOBATENIbCKOW, MPOEKTHOM M COLMAJIbHOU
NeSITeNIbHOCTH;

OBaaneHue YHHBEpPCAJbHBIMH
KOMMYHUKATHBHBIMU /IeICTBUAMM:
0) cOBMeCTHAA 1eATeJIbHOCTD!

— MMOHMMATh W HCIIOJIb30BaTh MPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- IIPUHUMATh eI COBMECTHOM
JIesTeTbHOCTH, OpraHU30BHIBATH u
KOOPJIMHUPOBATh JEHCTBUS MO €€ JOCTHXKEHHIO:
COCTABJISIThH IJIAH JIEUCTBHM, pacpeensTh POJIU C
y4eTOM  MHEHHHl  y4YacTHHKOB  0OOCYXJIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJIUHUPOBATh U BBIMOIHATH paboTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYHIECTBJISATh MO3UTUBHOE CTPATErHMUYECKOE
MOBEJCHUE B PA3JIMYHBIX CHUTYalUsAX, MHPOSBIATH

TBOPYECTBO " BoOOpakeHue, OBITH
UHUIIMATUBHBIM,
Osaanenue YHHMBEPCAJIbHBIMH

PeryJsiTHBHbIMU JAeHCTBUAMM:
I') NPUHATHE ce0sl U APYTUX JIIO/Aei:
— MIPUHUMATh MOTUBBI U apryMEHThl JIPYrUX

CBOWMCTB, KAuUeCTBEHHBIC PEAKIMA HA aJIbJCTUIBI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JIeHarypauus OelKOB
IpH  HarpeBaHWHW, [IBETHBIE pEaKIUU  OCIKOB;
IPOBOAMUTH PpPEaKIMU HOHHOTO OOMEHa, OMpedesiTh
Cpely BOAHBIX PacCTBOPOB, KAUYECTBEHHBIC PEAKIIMH Ha
cynbdar-, KapOOHAT- M XJIOPHUI-aHUOHBI, HAa KaTHOH
AMMOHHS, peIIaTh 3KCIEPUMCHTAIbHBIC 3aJadd TI0
teMaMm "Metamuibl" u "Hemertamibl") B COOTBETCTBUU C
IpaBHJIaMU TEXHUKH O€30TAaCHOCTH MPH OOpaIleHuu ¢
BellecTBaMH W JabOpaTOpHBIM  000pyAOBaHUEM;
MPEJICTABIIATh PE3YJIbTaThl XAMUIECKOTO IKCIIEPUMEHTA
B (opme 3amuch ypaBHEHHH COOTBETCTBYIOLIUX
peaknuii 1 GOpMYITHUPOBATH BBEIBOJBI HA OCHOBE JTHX
pe3ynabTaToB;

YMETh CaMOCTOSITENIbHO ITUTAHHPOBATh W TPOBOJIWTH
XUMHUYCCKHHA DKCIEPUMEHT (ITOJIydeHUE W HW3YYCHUE
CBOMCTB HEOPraHMYECKUX W OPraHUYEeCKHX BEIIECTB,
KAueCTBEHHBIC PEAKIMH YTJICBOJOPOJIOB Pa3TUIHBIX
KJIaCCOB M  KHUCIOPOJICOJEPKAIINX  OPraHuYeCKHX
BEIECTB, PENICHWE OSKCICPUMEHTAIBHBIX 3a7ad I10
pacro3HaBaHUIO HEOPTaHMYECKUX W OPraHUYeCKUX
BEIIECTB) C COONIOZIEHWEM TpaBWJI OE€30I11acCHOTO
oOpamieHuss C  BelIeCTBAMH U JIaOOpATOPHBIM
obopynoBanueM, GOpMyJIUPOBATH IEIH UCCIETOBAHUS,

31




J'II-OI[GI71 IIpH aHAJIU3€ PE3YJIbTATOB ACATCIbHOCTHU,

IOPEIOCTaBIsATh B pas3iaudHoil ¢dopMe pe3yabTaThl

- IIPU3HABaTh CBOE IIPAaBO M IIPaBO IPYIHUX JKCIIEPMMEHTA, aHAJIM3UMPOBaTh M OLEHUBATH HX

Jro/ieil Ha OIMOKH; JIOCTOBEPHOCTD;

—  pa3BHUBaTh CIIOCOOHOCTb IIOHUMaTh MHp C

MO3HULIMK IPYroro 4ejaoBeKa,
OK 07. ConelicTBoBath | B 00/12a¢TH 3K0J10rH4eCKOr0 BOCIIMTAHMSA: copMupOBaTh  NPEACTABICHUS: O  XUMHUYECKOM
COXPaHEHUIO OKpYXKaromen | — c(hOpMUPOBAHHOCTH JKOJIOTMYECKON COCTaBJISIONICH €CTECTBEHHOHAYYHOM KapTUHBI MUDA,
Cpenpl, PECYPCOCOEPEKEHHUIO, |  KyIbTYPHl, IMOHUMAHHE BJIMAHUS COLUAIBHO- pOJIM XUMHUM B IIO3HAHWH SIBJICHWM IPUPOJBI, B
IPUMEHATH 3HAHUA 00 U3MEHEHMH | JKOHOMHMYECKMX  IPOLECCOB  HA  COCTOSIHHE (OpMHUPOBAHUN MBILIUIEHUS U KYJIbTYpbl JUYHOCTH, €€
KJIMMmara, NPUHUUIBIL | [IPUPOJHOM M COLMAIBHOM CpENbl, OCO3HAHUE (yHKIMOHATBHOH T'PaMOTHOCTH, HEOOXOAMMOM st
OEPEKIUBOTO MIpOU3BOJICTRBA, r7100aJ1bHOTO Xapakrepa 9KOJOTMYCCKUX pelICHUsI IIPAKTUYSCKUX 3aJa4y UM  3KOJOTMYECKU
5>Q(pEeKTHBHO  JEHCTBOBATH B | mpo0ieMm; 000CHOBAHHOTO OTHOINEHUS K CBOEMY 3I0POBBIO M

LIpGSBI:'ILIEII‘/'IHBIX CUTyaluiX.

- IJIAHUPOBAHUE M OCYILECTBJICHUE JCHCTBUI
B OKpYXalollel cpelle Ha OCHOBE 3HaHMS Lielei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

- aKTUBHOE HENPUSITHE JeNCTBU,
IIPUHOCAIINX BpeJl OKPYXKAIOLLEH CPEE;

- yYMEHHE MPOTHO3UPOBaTh HEOIAronpusTHbIE
9KOJIOTUYECKHUE MOCIIECICTBHS MPEANPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPALLATD UX;

- pPaCcIupCHUC OIIbITa JACATCIIBHOCTH
9KOJIOTHYECKOM HAITPaBJICHHOCTH;
- OBJIAJACHUC HaBBIKaMU yqe6Ho-

HCCIIEIOBATENILCKOM, MPOEKTHOM M COLMAJIbHOU
JIeATEIILHOCTH,

MPUPOIHOM CpeLIE;

YMETb coOmroaaTh npaBuIIa HKOJIOTMYECKU
1[€JIECO00Pa3HOTO TOBENEHUSI B OBITY W TPYAOBOU
JESTENIbHOCTH B LIEJISIX COXPaHEHUS! CBOETO 3/10POBbS U
OKpYy>Karoleu MPUPOAHON  CpEIbl; YUYUTHIBATh
OMacHOCTh BO3JCHCTBUS HA JKHUBBIE OpPraHU3MBI
OIMPECACIICHHBIX BCHICCTB, IMOHWMAA CMBICJ ITOKA3aTCIIA
npeaeabHON JOMYCTUMON KOHIEHTPAIUH;

YMETb NPOTHO3UPOBATH, AHAJIU3UPOBATH U OLICHUBATH C
MO3UILMI DKOJIOTHYECKOH O€30MacHOCTH IOCIEICTBUSA
OBITOBOM M  TPOM3BOJACTBEHHON  JESATENBHOCTH
YyelloBeKa, CBA3aHHOM C TmepepaboTKON BEIIECTB;
UCIIOJIb30BaTh IMOJYYEHHBbIE 3HAHUA Uil TPUHATHUSA
IrPaMOTHBIX ~ pelleHud mpoldjeM B  CUTYalHUsX,
CBSI3aHHBIX C XUMUEH;

YMETh OCO3HaBaTh OMACHOCTh BO3JCHCTBUS Ha JKHUBBIC
OpTraHru3MbI OMMPEACTICHHBIX BCHICCTB, ITIOHUMAsA CMBICII
MOKa3aTeNsl MpeAesibHOM JOMYyCTUMOW KOHIIEHTpPALIMH,
U TOSCHATh HAa NpHUMepax crnocoObl YMEHbIIEHUS U
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IpeaoTBpali€cHud HUX BPEAHOIO BOSﬂCﬁCTBHﬂ Ha
OpraHu3M 4YCJIOBCKaA.

IIK 1.7. Bremonaars
MEpONPUSITHS 110
00e33apaXuBaHUIO TTOMEIICHUN U
(wm) TeppUTOpHI.

YHuBepcaibHble peryJsiTUBHbIE e CTBUS

- CaMOCTOSITEJIBHO IIJIAHUPOBATh M OCYIICCTBIISTH
CBOIO TO3HABATEIBHYIO JICSTEIBHOCTD, OIPEACISS
e€ 1enmu W 3a1a4yd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh IpejiaracMblii
QITOPUTM JCHCTBUH TIPU BBIMOJHEHUH YYEeOHBIX
U WUCCIIEOBATEIbCKUX 3ajau, BBIOMpATh Hauboliee
b dexTuBHBIA Ccrnocod HX pemeHuss ¢ y4eToM
MOJTyYEHUST HOBBIX 3HAHWUM O BEIIECTBAX W
XUMHUYCCKHUX PEAKIIHSIX;

- OCYIIECTBJIATh CAMOKOHTPOJIb JIEATEILHOCTH Ha
OCHOBE CaMOaHAJIN3a U CAMOOIICHKH

Cc(OPMHPOBAHHOCTh YMEHUS BBIABIATH B3aUMOCBS3b
XUMHYECKHUX 3HAHUU c MOHATUAMU "
IIPEACTABICHUSAMU  JAPYTMX  E€CTECTBEHHO-HAy4YHBIX
OpeaMeToB Uil 0ojiee OCO3HAHHOIO IOHHUMAaHMS
MaTepHaIbHOIO €IMHCTBA MUPA

c(OPMHUPOBAHHOCTb YMEHHUS OOBSACHATH 3aBUCHUMOCTD
CBOICTB BEILECTB OT BUJA XMMUYECKOW CBSA3M U TUIA
KPUCTAJIMYECKON pelETKH, OOMEHHBIM M JIOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJEHTHON
CBSI3U
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4.2. CTpyKTypa U NpUMEpPHOe COAepPKaHNe OIeHOYHbIX MATePHAJIOB 1JIA

NMPOMeKYTOUYHOI aTTecTalMu M0 y4eOHOMY npeaMeTy « XUuMHUsD)

[IpomexxyTouHOM aTTecTale Mo y4yeOHOMY NpeaMeTy «XHUMHS» SBISETCS

mudepernpoBanHbiii 3auet. s mpoBeaeHus AudGepeHIUpPOBAHHOTO 3a4eTa

pa3pabaThiBacTCsl  KOHTPOJIbHO-U3MEPUTEIBHBIA ~ MaTepuas  (MUChbMEHHAas

KOHTpPOJIbHAsA pab0oTa 0 BapUAHTAM).

KoHnTponbsHas pabota COCTOUT U3 5 3ajaHUM:

TEOPETUUYECKHI BOMPOC MO 0011l U HEOPTaHUYECKON XUMUH,
TEOPETUYECKHI BOIIPOC 110 OPTaHUYECKON XUMUU;

HAaMMCaHUE WOHHO-MOJICKYJISIPHBIX YPABHEHUM XHWMHWYECKOM pEaKIuy WIIH
paccTaHOBKa  KO3(PGUIMEHTOB METOJOM DJJEKTPOHHOro OajaHca B
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLINM;

IFEHETUYECKasi CBSA3b MEXKAY pa3jIMUYHbIMU KJIacCaMU OPraHUYECKOM W
HEOPraHUYECKOW XUMUH;

pelIeHue pacu€THOM 3a1a4H.

IIpumepnvlii nepeuenvb meopemuyecKux 60NPOCo8:

Opzeanuueckas xumusl.
OCHOBHBIE TMOJIOKEHHUS TEOPUHA XUMUYECKOTO cTpoeHusi A. M. bytieposa.
XUMHUYECKOE CTPOCHUE KaK MOPSAIOK COCAUHEHUS W B3aMMHOTO BIIUSHUS
aTOMOB B MOJIeKyJlax. OCHOBHBIE HAIPABJICHUS Pa3BUTHUS JaHHOU TEOPUH.
N30oMmepust opraHudeCcKuX COCTMHEHUH, €€ BUJIBI.
Knaccuduxarnus yrineBogopogoB. OCOOEHHOCTH CTPOEHHUS MOJEKYI.
O6mmast popMyIia rOMOJIOTUYECKHX PSAO0B yrieBogopoaoB. HoMeHnkmarypa.
[TpenenbHble yriaeBoaOpoAbl, 00mIas (GopMmysia COCTaBa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTpoeHHe. KOBaTeHTHBIC CBA3H B MOJEKY/Tax, SP -
ruOpuan3anys 3JEKTPOHHBIX OO0JAKOB aroMa yriaepoja. XHUMHYECKUe
CBOMCTBA aJIKAHOB HA MIPUMEPE METAHA.
OtuneHoBble  yriaeBoaopoasl. OOmas ¢opMyna aiKeHOB, CTPOEHHUE
MOJIEKYIIBl OTHJICHA, SP>-THOPHIM3ALHSA HICKTPOHHBIX OOIAKOB aTOMa
yriepona, o- U m-cBA3U. HM3oMepus ankeHOB. XUMHUUYECKHE CBOWCTBA
aJKEHOB: THUIPUPOBAHWE, TUAPOTaJIOTEHUPOBAHUE, TaJOTCHUPOBAHUE,
ruapartaius, TOpeHue, OKUCICHUE, oJIUMepU3alus (MPUBEIUTE IPUMEPHI).
Xumudeckrue cBoicTBa ankeHOB. I[lpaBuna MapkoBHukoBa. CrnocoObl
MOJTYYEHHUSI AIKEHOB. [I[puMeHEHNEe ATUIIEHOBBIX YIIEBOAOPOIOB.
JluenoBsie yrimeBojopoasl. OOmas Qopmyna ajakagueHOB, CTPOEHUE
moutekyi. U3omepus ankaauenoB. Kimaccudukamms. XumMudeckne CBOWCTBa
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11.

12.

13.

14.

15.

16.

17,

18.

aJKaJMEeHOB: THUJIPUPOBAHUE, THUAPOrajJIOr€HUPOBAHUE, TaJOTCHUPOBAHUE,
ropesue, noaumepusanusa (mpuBeautTe npumepsl). CrocoObl MOTyYeHHS.
[Ipumenenue.

AueTusieH — TpeICTaBUTENb YIVIEBOJOPOJOB C TPOWHOM CBS3bIO B
MoOJIeKyIe. XUMUYECKHE CBOMCTBA aneTwieHa. [lonydenne u npuMeHeHue
aleTUJICHA.

Apomatuueckue  yrieBojopoasl. CrpykrypHas ¢dopmyina  OeH3oda.
DNEeKTPOHHOE CTPOEHUE MOJIEKYJbl. XHMHYECKHE CBOMCTBa OeH30Ia.
[Tony4yenue u npuMeHeHne OEH307a.

CpaBHEHUE CTPOEHUST U CBOWCTB IMPEHECIBHBIX, HENPEACIbHBIX U
apOMAaTHYECKUX YTIEBOJOPOAOB. B3anMMOCBA3b TOMOJIOTHYECKHX PSAAOB
ATUX YIJIEBOAOPOIOB.

["anoreHnpon3BOAHBIE OPTaHUYECKUE COCAUHEHHS. XUMHUYECKUE CBOMCTBA,
CHO0COOBI MOTYYEHHUs], IPUMEHEHHUE.

Hedts. CocraB u pusnyeckue cBoiictBa Hedtu. [IpoaykTsl dhpakiroHHoN
nepepadoTku He@TH. Kpekunr u ero Buasl. Apomartusanus HedTu. OxpaHa
OKpyXXallled cpefpl Npu HedrenepepadOTKe U TPaHCIOPTHUPOBKE
He(TENPOTYKTOB.

Kucnopoaconepxamue opranudeckue coeanHeHus. CTpoeHHne MOJIEKYJ
KHCJIOPOJACOIEPKAIIUX OpraHNnYecKuX coeanHnennil. Homenknarypa.
["'omonornueckuii psi NpeaebHbIX OJHOATOMHBIX CIIHUPTOB. DJIEKTPOHHOE
cTpoeHue (yHKIMOHAIBHOU TPyNIbl, MoJsspHOCTH cBsizu O—H. M3omepus
NpeAeiabHbIX OJIHOATOMHBIX CIHUPTOB. BogopogHas CBA3b  MEXAY
MOJIEKYJIaMHU, €€ BIUsHUE Ha (PU3UYECKUE CBOMCTBA CITUPTOB.

XUMUYECKHE CBOMCTBA MPEACNIbHBIX OJIHOATOMHBIX CIHUPTOB (TIPUBEIUTE
npuMepsbl). CriocoObl MOJIyYeHUs OJTHOATOMHBIX CITIUPTOB (J1a00paTOpHBIE U
MPOMBIIILICHHBIE). ['yOutenbHOE JA€CTBUE COUPTOB HAa OpPraHUu3M
YeJIOBEKa.

OTWICHITIMKOJb U TIIULEPUH KaK MPEICTaBUTEIN MHOTOATOMHBIX CIIUPTOB,
uxX (U3MYECKHE W XUMHUYECKHUE CBOWMCTBA, MOJYYEHHE, MPAKTHUYECKOE
VICITOJIb30BAHUE.

®enon. CtpoeHue, B3aMMHOE BIUSHHE aTOMOB B MoJIeKyJie (heHora.
dusnyeckue U XUMUYeckue cBoicTBa. CrocoObl OXpaHbl OKpPYXKaOIIeH
Cpellbl OT IPOMBIIIUIEHHBIX OTXOJI0B, COJAEPKAIUX (PEHOII.

Anpaerunpl. CTpoeHUE MOJIEKYJ allbJIeTUA0B, (PYHKIIMOHAJIbHAS TPYIIIA.
XUMHUYECKHE  CBOMCTBA  anpAerugoB. [lomyuenue, mnpumMeHeHue
MYpPaBbHHOTO U YKCYCHOT'O aJIbJIETHU/IOB.
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23.

24,

25.

26.

217,

28.

29,

30.

31.

Keronbl. OOmas ¢opmyia roOMOJIOTHYECKOTO Psiia KETOHOB, CTPOCHHE
MOJIEKYJIbI, (PYHKI[MOHAJIbHASI TPYINa. XMMUYECKHE CBOWMCTBA U CIOCOOBI
MOJTYYEHHUS] KETOHOB. AIIETOH - BaXXHEHIINN MPEACTABUTENIb KETOHOB, €ro
MIPAKTUYECKOE UCMOJIb30BAHUE.
["'omomnorudeckuii psii MpeAeIbHBIX OJTHOOCHOBHBIX KHUCJIOT. DJIEKTPOHHOE
CTpOCHHE KapOOKCHIIbHOM TpyIIbl. XUMHUYECKHUE CBOMCTBA Ha MpHUMEpe
YKCYCHOU KUCJIOTBL.
Baxxneiiime npeacTtaBUTeNu MPEACNIbHBIX U HENpeAebHbBIX KapOOHOBBIX
KUCIOT. OCOOEHHOCTH MYpPaBbUHOM KHCJIOTHI. AKpUJIOBash U OJICMHOBAS
KUCIIOTHL. [IpuMeHnenne kKapOOHOBBIX KUCIIOT.
Kupsl, wuX  CTpoeHHME, XHMHYECKHE  CBOWCTBA, INPAKTUYECKOE
ucnois3oBanue. [lonsitue o cuHTeTHUecKuX Moronmx cpenacrsax (CMCO).
3amurta npupoibl oT 3arps3nenus CMC.
['nmoko3a — BaXKHEWIIWKA MPEICTaBUTENb MOHOCAXapHIOB, CTPOECHUE,
bu3nUecKue 1 XUMUYECKHE CBOMCTBA.
Kpaxman: cocrtaB, CTpykTypa, HaxoXJeHHUE B mpupone, (u3nueckue u
XUMUYECKUE CBOMCTBA, MOJyUEHUE, TPAKTUUECKOE 3HAUCHHE.
[lenmtono3a: cocTtaB, CTPYKTypa, HaAXOXKJIEHUE B Mpupoje, puznueckue u
XUMHUYECKHE CBOMCTBA, OJIyYEHHUE, TPAKTUIECKOE 3HAaUCHHE.
AHWIMH - TIPEJACTAaBUTENIb APOMATUUYECKUX AaMHUHOB, JJICKTPOHHOE
cTpoeHue, GQyHKIHOHaNbHAs rpynmna. OuU3NYecKkue U XUMHUYECKUE
CBOMCTBA, NOJIy4YeHUE, TPUMEHECHUE.
AMMHOKHCIIOTBI:  CTpOEHHE,  Hu30Mepus,  (U3MUYECKHE  CBOICTBA,
OCOOCHHOCTH XMMHMYECKHX CBOWCTB. buosorumueckoe 3Ha4YeHHE O-
AMHHOKHCJIOT.
benku kak Ouononumepsl. [lepBuuHas, BTopuuHasi, TPETUUHAS CTPYKTYPbI
oenkoB. CBoiicTBa O€nKOB, MpeBpallleHHe OENKOB MHUIU B OpPraHU3ME.
buonornyeckue GyHkimu 0EIKOB.
OO0mast XapakTepUCTUKA BBICOKOMOJICKYJISIPHBIX COEIWHEHUW: COCTaB,
CTpOEHHUE, pEaklliy, JeKallhue B OCHOBE HX TMOJy4YeHHUs (Ha TpuMepe
MOJMATUICHA WM CUHTETUYECKOTO KayuyKa).

Obwas u HeopeaHu4eckas XUmMusi:

[lepponnueckuil 3aKOH | Ilepronnueckass cucremMa XMMHUYECKHX
anemeHToB /[.M1. MeHnzeneeBa B CBETE yUEHUs O CTPOEHUHU aTOMa. 3HAUEHUE
[leproauyeckoro 3akoHa Ui pa3BUTHS HAYKH.

CoBpeMEHHbIE MPEACTABICHUS O CTPOCHUU HIIEKTPOHHBIX 000JOYEK
aTOMOB JJIEMEHTOB. OJEKTPOHHbIE (OPMYJbl U TrpadUUECKUe CXEMBI
CTPOEHHUS DIEKTPOHHBIX CIIOEB AaTOMOB.
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33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.
46.

47.

OC0OEHHOCTH D3JIEKTPOHHOTO CTPOCHHSI aTOMOB OOJBIIMX MEPUOIOB.
Pannycbl aToMOB, MX HW3MEHEHHMS C YYETOM IIOJIOKEHHS XHMHYECKHUX
aneMeHToB B [lepuognueckon cucreme /. . Meneneena.

KoBanentHas cBsi3b, criocoObl €€ oOpazoBaHus. Bunmbl cBsizm (momsipHasi,
HEMOJIIpHAsA).  DJEKTPOOTPULATENBHOCTh ~ XMMHUYECKHX  AJIEMEHTOB.
KpaTtHOCTh KOBAJICHTHOM CBSI3H; G- U T-CBS3H.

HNonnast cBsa3b, ee oOpa3oBaHue. 3apsiagpl HUOHOB. [loHsTHE cCTeneHu
OKHUCIICHHUS DJIEMEHTOB.

Tumnbl KpUCTAUIMYECKUX PEIIETOK BELIECTB. 3aBUCHUMOCTh CBOMCTB
BEILIECTB OT TUMA KPUCTATUIMYECKON PEIIETKH.

Knaccudukanus XuMHUIECKUX peakluii B HEOPTaHMUECKON M OpraHu4eCcKon
XUMUH.

CKOpOCTh XMMHMYECKON pEakiuu, 3aBUCUMOCTh CKOPOCTH XHWMHUYECKOUN
peakuuu OT IPUPOABI PEArupyroIIMX BEIIECTB, IUIOLIAAU IOBEPXHOCTH
COIIPUKOCHOBEHMSI PEAreHTOB, KOHLECHTPALUU, TEMIIEpaTyphl, ACHCTBUSA
KaTajan3aTopa.

OOpatumble U HeOOpaTUMble peakuuu. XHUMHYECKOE pPaBHOBECHE.
Cwmemenue xumuueckoro pasHoBecus. [Ipunnun Jle [larense.
DJIEKTPOJINTHYECKAs JUcconMausa. MeXaHW3M pacTBOPEHHsT B BOJE
BEIIECTB C HWOHHOW W TIOJNSPHOW KOBAJIEHTHOW CBA3bI0. (CTENEeHb
JUCCOLMAIIUH, CUIIbHBIE U CJIA0bIE JIEKTPOJIUTHIL.

DNEKTPOIINTUYECKAS TUCCOUALUS KHCIIOT, COJIEN, OCHOBAaHUM.
XWMHUYECKHE CBOWCTBA OCHOBAaHMM B CBETE TMPEJACTaBICHUN 00
AIIEKTPOIMTUYECKON JUCCOLMALINY BELIECTB.

XHUMHUYECKUE CBOMCTBA HEOPraHMYECKHX KHUCJIOT B CBETE IPEACTABICHUN
00 DIEKTPOJUTUYECKOW JIUCCOLUMALMM BEIIECTB W  OKHCIHUTEIbHO-
BOCCTAHOBUTEJBHBIX IPOLIECCOB.

XWMHUYECKHE  CBOWCTBA COJCM B CBETE€  MPEJACTaBICHUN 00
JIEKTPOJIMTUYECKOM  JUCCOLMALMA  BEIIECTB U OKHUCIMTENIBHO-
BOCCTAaHOBUTEIBHBIX IPOLIECCAX.

Oxcuasl. Knaccubukaius OKCHIOB. XHMHYECKHE CBOMCTBA OKCHIIOB.
CnocoObl oJTy4eHHs.

I'maposn3 conen pa3iuyHbIX TUIIOB.

Peaknum MOHHOTO OOMEHa B BOJHBIX pPAcTBOpax, YCJIOBUA UX
HEOOpPaTUMOCTH (IIPUBEIUTE IPUMEPHI).
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC peakiuu (Ha puUMepe
B3aMMOJCHUCTBUSA  QIIOMMHUSA C  OKCHIAMH HEKOTOPBIX  METAJIOB,
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48.

49.
50.

51.

52,

53.

54,

55.

56.

57,

58.

KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ MENbI0). MeToj AJIeKTPOHHOTO
Oananca.

OOmasi xapakTepucThKa METauIOB TJaBHbIX mnoarpymnm Ilepuogmdeckoit
cucreMbl xumuueckux a3nemMeHtoB JI. WM. MengeneeBa, CcTpoeHue ux
aToMoB. Metaimuyeckas cBs3b. Pan HanpspKeHUN MeTauioB. XapaKkTepHbIE
XAMHUYECKUE CBOMCTBA METAJLIOB.

DJIEKTPOJIU3 PACIJIABOB U PACTBOPOB COJICH. 3HAUCHHE AJICKTPOJIU3a.
Koppo3usi MeTtamioB. YCIOBHM, MPU KOTOPHIX IPOUCXOAUT KOPPO3HS,
MEpPBbI 3alMTHl METAJVIOB U CIJIABOB OT KOPPO3UH.

Kanpumii — npeacTaBuTeb METAIUIOB TVIABHBIX NOArpynn Ilepuoanyueckon
cucTteMbl xmMmudeckux osiaeMmeHToB JI. M. MengeneeBa. OcoOeHHOCTH
CTpOeHHUs aroma, (U3NYECKHe W XUMU4Yeckue cBoiicTBa. CoeIUHCHUS
KaJIBIIHSI.

AJIOMUHUM  —  TPEACTAaBUTENb  METAUIOB  TJIABHBIX  HOATPYII
[lepuonnueckoin cucrteMbl xumuueckux siemeHToB JI. M. Menneneesa.
Crpoenust artoma, (Qusuyeckue u XuMuyeckue cBoicTBa. CrulaBsl
ATIOMHUHUSL.

Menps — npeacraBuTeab METaIOB MOOOYHBIX moArpynn llepuoanydeckoit
cucTteMbl xmMmudeckux osiaeMmeHToB JI. M. MengeneeBa. OcoOeHHOCTH
CTpPOCHHS aToMa, (PU3UYECKUE U XUMUYECKHe cBOMcTBa. CIijIaBbl ME/IH.
Keneso — npeacraBuTeh METAUIOB TOOOUHBIX noArpymn [lepuoanyeckoi
cucteMbl xumudeckux oamemeHToB JI. M. MenaeneeBa. OcoOGeHHOCTH
CTpOEHHUS aToMa, XapaKTEepPHBIC CTENEHU OKUCICHUs, (Qu3nyeckue wu
XuMHueckue cBoiicTBa. CIiaBhl Jkelesa.

Mapraneny, —  NOpeAcTaBUTENb  METAUIOB  MOOOYHBIX  MOATPYMMH
[Tepuonnueckoit cucteMbl xumuueckux snaemeHToB J[. M. MeHnneneena.
OcoOEHHOCTH CTPOEHHUS aToMa, XapaKTEepHbIE CTENEHU OKHUCIICHUS,
busndeckue u xumMmuueckue cpoiictBa. CoeIMHEHMs] MapraHIa.

OO0masi xapakTepUCTUKAa HEMETAJJIOB TJaBHOW mnoarpynmsl |V rpynmsl
[Tepuoguueckont cucrtembl xumudeckorn cucrembl J[.M. Menneneena,
CTpOEHHE MX aTOMOB, BaJICHTHHIE BO3MOXKHOCTH aTOMOB, (DM3HYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHNE. AJUIOTPOIHUS YTIEPOaa.

OOmast xapakTepUCTHKAa HEMETAUIOB TJaBHOM MNOArpynnbsl V Tpyniisl
ITepuomnueckont cucrembl xumudyeckon cucrembl J[.M. Menneneesa,
CTPOCHHE HMX aTOMOB, BaJICHTHbIE BO3MOXKHOCTH aTOMOB, (pu3nueckue u
XUMHUUYECKUE CBOWMCTBA, IPUMEHEHHE.

OO0miasi xapakTepUCTHKAa HEMETAJJIOB TiaBHOW moarpymmbl VI rpynmsr
ITepuomnueckont cucrtembl xumudeckod cucrembl J[.MI. Menpaeneena,
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59.

60.

CTPOEHHME UX aTOMOB, BAJIEHTHbIE BO3MOYKHOCTH aTOMOB, (pU3MUYECKHE U
XMMHUYECKUE CBOMCTBA, IPUMEHEHUE.

OOmasi xapakTepucThKa HeMeTauioB TWaBHOW noAarpynnel VI rpynmer
[lepnognueckorn cucrembl xumuuyeckou cucremsl J[.M. Menneneesa,
CTPOCHHE UX aTOMOB, BaJICHTHbIE BO3MOXKHOCTH aTOMOB, (pU3MUYECKHE U
XUMHYECKHUE CBOICTBA, IPUMEHEHHE.

[TpOoMBILITIEHHBI  CIIOCOO  IOJIyYE€HUSI CEPHOM  KUCJIOTBL: Hay4yHbIE
OPUHLMIIBI ~ JQHHOTO  IPOU3BOJCTBA.  ODKOJIOTMYECKHE  IPOOJIEMBI,
BO3HUKAIOIIKE IPU IPOU3BOJCTBE CEPHOM KUCIIOTHI.

IIpumepnas memamuka 3a0au, npeoiazaemvix 6 KOHMpPOAbHOU pabome:

1.

Omnpenenenne MOJEKYIIpHOM (QOpPMyYJIbl OPraHUYECKOrO BELIECTBA IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTAB.

Haxoxnenne MomnekynspHOM (OpMysbl OpraHMYECKOTO COEAUMHEHMS I10
Macce (00BEMY) MPOTYKTOB CrOPAHUSL.

PacueTsl 10 ypaBHEHNIO XUMUYECKOW PEAKIUU 10 TEME « Y TJIEBOJOPOABDY.
OmnpeneneHue maccoBoil (00beMHOM) H0IM KOMIOHEHTOB ((ppakiuii) B
CMECH.

Boruncnenuss maccbl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIUH,
€CJIM OJTHO U3 BEILIECTB JaHO B U30BITKE.

Pemenue pacu€THpIX 3aJa4 Ha OIpPEACIICHHE JO0JM BBIXOAA IPOJIYKTa
pEeaKkIMM OT TEOPETUUECKN BO3ZMOMXKHOTO.

Pemenue pacu€THbIX 3a7a4 Ha onpeneneHuss Macchl (00beMa, KOJINYeCTBa
BEILECTBA) MPOIYKTOB PEAKIIMH, €CIIH OAHO W3 BEIIECTB UMEET IPUMECH.
VYcranoBneHue (opmysbl OPraHUYECKOro BEIIECTBa MO MAacCOBBIM JOJISIM
AJIIEMEHTOB, BXOJIAILMX B €r0 COCTaB, a TAKXKE MO YPAaBHEHUSM XUMHYECKHUX
peaKIuu.

Beruncienns ¢ UCNoJb30BaHUEM MOHATHNA «MaccoBasi J0JIsl PACTBOPEHHOTO
BEILECTBA», «MOJSIPHASI KOHUEHTPALMS, «PACTBOPUMOCTHY.

10.Berunciennst maccol (00beMa, KOJMYECTBA BEIIECTBA) MPOJYKTa PEaKIuH,

€CJIM OJIHO W3 BEIECTB JaHO B BHUJE PACTBOpA C OMPEACIIEHHOW MacCOBOM
J0JIeH pacTBOPEHHOTO BEIIIECTBA.

11.YcranoBnenue (HopMyabl HEOPraHUYECKOTO BEIIECTBA MO XUMHUYECKUM

YpaBHCHUAM Ha OCHOBC Cro XHMHYCCKHX CBOMCTB WM CIIOCOOOB
IMOJIYUCHUA.

Kpumepuu OUECHOK NUCbBMEHHbIX Oomeéemoe.
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OmmemKka «OMAUYHO» CMABUMCA, eCau 00yYaowuiics: BBIOIHUI padboTy
MOJIHOCTBIO, YJIOKUBILIKUCH B OTBEJEHHOE JJi paOOThl BpeMsi; paboTa BbINOJHEHA
0e3 ommOOK M HEAOUYETOB; AOMYCTIII HEe 00Jiee OTHOTO He0ueTa.

Ommemka «Xopowioy cmagumcs, eciu 00yYarowuics: 3a OTBEICHHOE BpPEMs
pEIII MPAaBWJILHO YETHIPE 3aJaHUS W3 TISTH WU BBITOJHWI PaOdO0Ty MOJHOCTHIO,
HO JIOITYCTHJI B HEU:

— He 0oJiee 0HOM HErpyOOil OIIMOKHK M OJTHOTO HEI0UeTa;

— WM He 6oJee ABYX HEJA0UYETOB.

Ommemka «y0061emeopumenbHoy Cmasumcsl, eciu 00y4arouuics. 3a OTBEJEHHOE
TUTs1 pabOTHI BpEMS TTPaBUIILHO BBITOIHIIT TP 33JIaHUS U3 TISITH WA JOITYCTHII:
— He 0oJiee IBYX IPyOBIX OIITHOOK;
— win He Oojee oAHOW rpyOOl M OJHOM HErpyood OMMOKM U OJIHOTO
HEJI0YeTa;

— WK He 0oJiee ABYX-TPeX HErpyObIX OIIMOOK;

— WX OJIHOM HErpy0oii OIMOKHU U TPEX HET0UYETOB;

— WIW IIPU OTCYTCTBUU OIMIUOOK, HO MPU HAMYUU YETHIPEX-TISITH HET0YETOB.
Oyenka «Hey0081emeopuUmenbHoy CMasumcsl, eciu 00yuaowuiics. 3a OTBEJEHHOE
BpeMs BBITIOJTHWJI MEHEE IIOJIOBHHBI PaOOThI, JOMYCTHJI YHUCIO OIMMOOK U
HEJIOUETOB, IMPEBOCXOJIAIEE HOPMY, TMPU KOTOPOM MOXKET OBITh BBICTABIICHA
OTMETKA «YJOBJIETBOPUTEIHHOY.
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