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PabGouast mporpamma ydeOHON mpeameTa paccMOTpeHa M OJ00peHa MpeaMETHO-IIMKIOBOM
KOMHCCHUEH MpernoaaBateeit 001eo0pa3oBaTeIbHOIO IIUKIIA.

Pabouas mporpamma y4ueOHOM npeameTa pazpaboTaHa Ha OCHOBE:

(benepaabHOro rocy1apCcTBEHHOT0 00pa30BaTENLHOTO CTaHAAPTA CPEeIHEro 0011ero 0opa3zoBaHus
(manee — ®I'OC COO), yreepxkaennoro I[Ipukazom MunucrepcTBa oopa3oBaHust u Hayku Poccuiickoit
Oeneparun ot 17 mast 2012 1. N413 (3apeructpupoBad MunuctepctBoM roctutiuil PO 07.06.2012 r. N
24480);

denepanbHON 00pa3oBaTENBHON MPOrpaMMbI cpeqHero obmiero obOpasoBanus (maiee - DOII
COO), yrtBepxkaennoro Ilpukazom MwunuctepcTBa mnpocBemieHus Poccuiickoit ®denepanmuu  OT
18.05.2023 r. N 371 (3apeructpupoBan MunuctepctBoM rocturuu 12 urons 2023 r. N 74228);

BnyTpenHss skcneprusa:
3asenyromas YMY 3amerra JI.H.



COJEPKAHUE

1. NOACHUTEJIbHASA 3ATIUCKA

1.1. OOmas xapakTepucTHKa MporpaMMbl y4eOHOTO TpeaMeTa

1.2. Mecto npeameTa B CTPYKTYpPE OCHOBHOU PO eCCHOHAITBHOU 00pa30BaTEIIHHOM MPOTPAMMBI
1.3. Ilenu u3ydeHnust yaeOHOTO mpeaMeTa

1.4. Tlnanupyemsble pe3yibTaThl OCBOCHHUS yU€OHOTO MpeaMeTa

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA
2.1. OO6bem ydueOHOTO MpeaMeTa U BUIbI Y4eOHOM paboThI

2.2. CopnepxaHue yueOHOTO IpeaMeTa

2.3. Temaruveckuii 1aH yueOHOTO IpeIMeETa

3. YCJIOBUA PEAJIMZALIUU ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA

3.1. MarepuanbHO-TEXHUYECKOE 00ECIIeUeHHE MPOrpaMMbl y4eOHOTO TIpeaMeTa

3.2. HndopmamnmonHoe obecrneueHne 00ydeHus

3.3. Peanm3zanus 371€MEHTOB MPAKTUYECKON MOATOTOBKHU

3.4. BocnurarenpHas COCTaBIAIOLIAs IPOTPaMMBbl

3.5. TlpumeHeHuE 3JIEKTPOHHOTO OOYYCHUS U AUCTAHITMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI

3.6. OcoOeHHOCTH OpraHu3amuu O00pa30BaTEIBLHON NEATCIBHOCTH JUIS JIMIl C OTPaHWYCHHBIMH
BO3MO>KHOCTSIMU 3/10POBbBS

3.7. O6opynoBanue y4eOHOro KaOWHETa IJisi OOYYAIOIIUXCS C PA3TMYHBIMUA BHIAMH OTPAHHUYCHHS
3JI0pOBBS

3.8. ®DopMbI U METOBI KOHTPOJISI U OIICHKHU PE3YJIhTaTOB O0yUEHUS

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O IIPEIMETA



1. MNOSICHUTEJIbHAS 3AIIUCKA
1.1. OOmas xapakTepucTHKA IPOrpaMMbl y4eOHOI0 nmpeaMera

XUMUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAaeT 0COOYIO pOJIb B CO3aHUU HOBOM 0a3bl
MaTepHaIbHON KYJIbTYpPbl, BHOCUT CBOM BKJIa/ B (GOPMHPOBAHNE PALIMOHAILHOTO HAYYHOTO MBIIIJICHHUS,
B CO3JIaHHE LIEJIOCTHOTO MPEICTaBICHUS 00 OKPYXKAIOIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKaA,
KOTOpO€ (OpMHUPYETCsl B XUMHUH Ha OCHOBE TIOHMMAaHUS BEIIECTBEHHOI'0 COCTaBa OKPYKAIOLIET0 MUPA,
OCO3HAHMSI B3aUMOCBSI3M MEXJy CTPOSHHEM BEIIECTB, X CBOWCTBAMHM M BO3MOXKHBIMU 00JacTIMHU
IIPUMCHEHHS.

CoBpeMeHHas XMMUS KaK HayKa CO3uAaTelbHas, HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha
peleHue r1o0anbHbIX NPOOIeM yCTOMUMBOIO pa3BUTHsI YEIOBEUECTBA - CHIPbEBOI, SHEPreTUYECKOH,
MUIIEBOM, SKOJIOTHYECKON O0€30MacHOCTH W OXpaHbl 370pOBbS. TeCHO B3aMMOACUCTBYS C JPYTUMHU
€CTECTBEHHBIMH HAayKaMH, XUMHs CTaja HEOThEMJIEMOW YacTbIO MHUPOBOM KYyJIbTYpPbI, HEOOXOIUMBIM
YCIIOBHEM YCHEIIHOTO TPYyIa M KU3HU KaXK0T0 JIeHa O0IIeCTBa.

Cocrapnsrommmu ipeameta "Xumust" SBISIOTCS 0a30Bbie Kypchl - "Opranndeckas Xumus'" u
"OOm1ast 1 HeopraHuyeckast XuMus'", OCHOBHBIM KOMIIOHEHTOM CO/IEPKaHUS KOTOPBIX SBIISIFOTCSI OCHOBBI
0a30BOI HayKH: CHCTEMa 3HaHUM 110 HEOPTaHUYECKON XUMUH (C BKIIFOUEHUEM 3HAHHUH U3 00IIeH XUMHUN)
U opraHudeckod xumuu. DopmMuUpOBaHME HAHHOW CHUCTEMBl 3HAHUKW IPU M3YYEHUH IIpeaMera
o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOT000pa3Hsl BEIIECTB HA OCHOBE OOIUX MOHATHH,
3aKOHOB U TEOPUN XUMUH.

1.2. MecTto mnpeaMera B CTPYKType OCHOBHOH mpodeccHOHAIBbHOH 00pa3oBaTeIbHOM
NPOrpaMMblI

PaGouas mporpaMMa  y4eOHOTO npeaMeTa  SIBISAETCA 00s13aTeNbHOM 4acThIO
00111e00pa30BaTEIbHOTO IIMKJIA OCHOBHOW MPOo(ecCHOHANBbHON 00pa30oBaTEIbHON MPOTPaMMBI 10
cneunanbHocTh 54.02.01 «/Iuzaitny» (1o otpacism) (TryMaHUTapHBINA TPOQUIIB).

[Tporpamma yuebHOTrO0 ipenmera cocrapiieHa B coorBeTcTBUU ¢ PI'OC COO u ®OIT COO B yactu
OTpesieNieHus] COAepX)aHUs WM TpeOOBaHWIA K pe3ylbTaTaM €ro OCBOCHHS, a Takke Ha OCHOBE
XapaKTepUCTUKU TUIAHUPYEMBIX pPE3yJIbTaTOB JIyXOBHO-HPABCTBEHHOI'O pAa3BUTHUS, BOCIUTAHUS U
COLIMANMU3allii OOYYAIOIINUXCS, TPEACTABICHHON B (QenepalibHON mporpaMMe BOCHUTAHHS U B
COOTBETCTBUU C (POPMUPYEMBIMU JTHUYHOCTHBIMHU pe3yibTaTaMu pabouell MporpaMMbl BOCIIUTAHUS IO
CIELUATBLHOCTH.

[Tpeamet BXoauT B 00s13aTenbHy0 ipeaMmeTHyo obmacte @I'OC COO «EctecTBeHHBIC HAYKHY U
u3ydaercs Ha 0a30BOM ypOBHE.

1.3. Ilegn n3y4yeHust y4eOHOro npeamera

Lens nzydeHust mpeamera « XuMus» Ha 6a30BOM ypOBHE:
- popMupoBaHUE CHCTEMbI XUMUYECKUX 3HAHUN KaK BOKHEUIIICH COCTABIIAIONICH €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpPa, B OCHOBE KOTOPOI JIe)KAT KIIFOUEBbIe MOHATHS, (PyHIaMEeHTaIbHbIE 3aKOHBI U
TEOPUHU XMUMHUH, OCBOCHUE SI3bIKA HAYKH, YCBOCHUE U TIOHUMAHUE CYIIHOCTHU JOCTYIMHBIX 00001IeHUI
MHPOBO33PEHUYECKOr0 XapakTepa, 03HaKOMJIEHUE C UICTOPUEN UX Pa3BUTHUS U CTAHOBJICHUS;
- opmupoBaHUE U pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKIX
peakuuii, HeOOXOAUMBIX JUIsl TPUOOPETEHUS YMEHHUIM OPUEHTUPOBATHCSA B MUPE BEILIECTB U
XUMUYECKHX SBJICHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKON U MOBCETHEBHOM JKU3HU;
- pa3BUTHE YMEHU U CLIOCOOOB ACSITENbHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U 00bICHEHUEM
XUMHUYECKOTO HKCIIEPUMEHTa, COOTIOICHUEM TIPABHII OE30IMaCHOTO OOPAIEHUS C BEIIECTBAMH.
- ajanTanus 00yJarommxcs K yCIOBUSM JUHAMUYHO Pa3BUBAIOIIErocs Mupa, GopMUpOBaHHE
MHTEJJIEKTYaJIbHO PAa3BUTOM JINYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY IIPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYyalUsX,
CBSA3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM;



- opMHpOBaHUE Y 00YUAIOIINXCS KITFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMITCTCHIIUH ), UMEIOIIINX
YHHUBEPCAJIbHOE 3HAUCHUE IS PA3IMYHBIX BUIOB JICATEILHOCTH: PEIICHUS TPO0IeM, IIOUCKA, aHAIIN3a
1 00paboTKu MHGOPMAITUH, HEOOXOIUMBIX JIJIsI TPUOOPETEHUS OMbITA AEATEIHLHOCTH, KOTOpas
3aHUMAaeT B)KHOE MECTO B TIO3HAHUH XMMHH, & TAKXKE TSI OLIEHKHU C MO3UIHIA YKOJIOTHIECKOM
0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB HA OPTaHU3M YeJIOBEKa U
NPUPOIHYIO CPENy;

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, NHTEIUICKTYAILHBIX H TBOPYECKHUX CIIOCOOHOCTEH
00y4aromuXxcsi: CIOCOOHOCTH CaMOCTOSITENTFHO MPHOOPETaTh HOBBIC 3HAHHS 110 XMMHHU B COOTBETCTBHH
C JKU3HEHHBIMH MMOTPEOHOCTSIMH, HUCIIOIB30BATh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH IS
MIOWCKA ¥ aHAIHM3a y4eOHOM W HAyYHO-TIOMYJISIPHON MHPOPMAIIUU XUMHUECKOTO COJICPKAHMUS.

1.4. Ilnanmpyembie pe3yibTAaThl OCBOCHHS YU4eOHOI0 peaMeTa:

B pamkax mnporpammbl y4eOHOro mnpeaMeTra OOY4YaIOUIUMHUCS OCBAaUBAIOTCSA JIMYHOCTHBIE,
MeTaIrpeIMETHbIE U TPEJAMETHBIE pe3yabTaTbl B COOTBETCTBUU ¢ TpeboBaHusiMu PI'OC cpennero
obmero obpazoBanus: nuaHocTHBIE (JI), MeTanpenmernbie (M), mpeameTHbie 111 6a3oBoro yposHs (I1),
u yenybaennozco yposus (I1y).

Taxk ke mpeaMeT crmocoOCTBYeT (POPMUPOBAHUIO U PA3BUTHIO OOIIMX KOMITCTCHIIHA:

OK 02. Mcnionb30BaTh COBPEMEHHBIE CPECTBA MIOMCKA, aHAJIM3a U MHTEPIpETalui HH(OpMaIiH,
¥ MTHPOPMAIIMOHHbIE TEXHOJIOTUH JIJISl BBIMOHEHUS 3a/1a4 MPOo(eCcCHOHAIBHOMN 1eATeIbHOCTH;

OK 04. DddexTrBHO B3aUMOACHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymecTBiaaTh YyCTHYIO M NHUCHbMEHHYIO KOMMYHHMKAIIMIO HA TOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ yueToM 0COOEHHOCTEH COLMANTBHOTO U KYJIbTYPHOTO KOHTEKCTa,

OK 09. ITonp3oBaThes mpodecCHOHATBHON JOKYMEHTAIMEH Ha TOCYIapCTBEHHOM M HHOCTPAHHOM
SI3BIKAX.

JIMYHOCTHBIE PE3YJIBTATHI
rpa:kIaHCKOe BOCIIMTAHHUE:

JI1 - chopMUPOBAHHOCTH I'PaXKAAHCKOW MO3UIMU OOYYAIOLIEroCcsi KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIecTBa;
JI2 - oco3HaHUE CBOMX KOHCTUTYLIMOHHBIX TPaB U 00sS3aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOIIOPSIKA;

JI3 - nmnpuHATHE TPAIUIMOHHBIX HAIMOHAIBHBIX, OOIICYETIOBEYECKUX TYMAaHUCTHUYECKUX H
JNEMOKPAaTUYECKUX LIEHHOCTEN;
JI4 - TOTOBHOCTH MPOTHUBOCTOATH WICOJOTMH OSKCTPEMHU3MA, HAlMOHAIM3Ma, KCEHO(POOHH,

JUCKPUMMHAIIUU TI0 COLMATIbHBIM, PEIUTHO3HBIM, PACOBBIM, HALIMOHAJILHBIM IIPU3HAKaM;
JI5 - TOTOBHOCTB BECTH COBMECTHYIO JISATEIFHOCTh B MHTEPECaX rpa)1aHCKOro OOIIECTBa, y4acTBOBATh
B CAMOYTPABJICHUH B IIKOJIE U JETCKO-IOHOIIECKUX OpraHU3aLNIX;
JI6 - ymeHHMe B3auMOJICHICTBOBATh C COIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX (QYHKUIUAMHU H
Ha3HA4YCHHEM;
JI7 - TOTOBHOCTB K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;
NAaTPHOTHYECKOE BOCIIUTAHME:

JI8 - chopMUPOBAaHHOCTH POCCUHCKOM TPaskJaHCKON NICHTUYHOCTH, TATPUOTU3MA, YBAKEHHS K CBOEMY
Hapoxdy, YyBCTBa OTBETCTBEHHOCTH mnepea PoanHoi, ropaocTu 3a cBO# Kpaii, cBoto PonnHy, CBOM S3bIK
U KyJBTYypY, IPOLIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOIO Hapoaa Poccuy;
JI9 - LEeHHOCTHOE OTHOLIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M HPHUPOIHOMY
HaCJIe/INI0, TaMSATHUKAaM, OOEBBIM MO/IBUTaM M TPYAOBBIM JOCTHXEHUSIM HapoJa, TPAIUIUIM HApPOJ0B
Poccun; noctmxxennsm Poccun B Hayke, HICKYCCTBE, CIOPTE, TEXHOJOTHUSX, TPYAE;
JI10 - nneiinas yoeXI€HHOCTh, TOTOBHOCTB K CITy>KeHUI0 OTEUeCTBY U €r0 3alUTe, OTBETCTBEHHOCTD 32
ero cyan0y;

AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
JI11 - oco3HaHue TyXOBHBIX LIEHHOCTENW POCCUUCKOTO HAPOa;
JI12 - chopMUpOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBE/ICHUS;
JI13 - cnocoOHOCTh OLIEHHMBATh CUTYallMI0 M MPUHHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



JI14 - oco3HaHMe TUYHOTO BKJIaJIa B TIOCTPOSHUE YCTOMUHUBOTO OYIYIIIETO;
JI15 - OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSIM | (HIIN) APYTUM YI€HAM CEMbH, CO3IaHUI0 CEMbH
Ha OCHOBE OCO3HAaHHOTO NPHUHATUS LEHHOCTEH CEMEHHON XU3HM B COOTBETCTBUHU C TPAAULMIMHU
HapoaoB Poccuu;
3CTeTHYECKOe BOCIIMTAHHUE:
JI.16 - screTHuUecKoe OTHOIICHHWE K MHUPY, BKJIIOYAs ACTETHKY OBbITAa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;
JI.17 - criocoGHOCTh BOCIIPUHUMATH PA3UYHBIE BUIBI UCKYCCTBA, TPAAWIIMN M TBOPUYECTBO CBOECTO U
JpYrUX HapOJOB, OUIYIIAaTh SMOLMOHAIIBHOE BO3/IEHCTBUE UCKYCCTBA;
JI.18 - yOeXAeHHOCTh B 3HAYMMOCTH ISl JIMYHOCTH U OOIIecCTBa OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBA, STHUYECKHUX KYIbTYPHBIX TPAIULMN U HAPOJHOTO TBOPUYECTBA;
JI.19 - TOTOBHOCTH K CaMOBBIPAKEHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIICHHE MPOSIBISATH KauyecTBa
TBOPYECKOM JIMYHOCTH;
¢usznyeckoe BocnuTaHue, (POopMHPOBAHHME KYJbTYPbl 3A0POBbSI W JIMOLHMOHAJBHOIO
OJ1aronmoJryyms:
JI.20 - chopMHUPOBAaHHOCTH 3JOPOBOTO U OE30MACHOTO 00pa3a >KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37J0POBBIO;
JI.21 - motpeGHOCTh B (PU3MYECKOM COBEPUICHCTBOBAHHMM, 3AHATHUAX CIIOPTHBHO-03I0POBUTEIBHOM
JeATEIbHOCTBIO;
JI.22 - akTHBHOE HEMPHITHE BPEAHBIX MPUBHIYEK M MHBIX (OpM MPUUMHEHUS Bpena (Gpu3smdeckoMy u
MICUXUYECKOMY 370POBBIO;
TPYAOBOE BOCIIUTAHHE:
J1.23 - rOTOBHOCTB K TPY/y, OCO3HAHWE IIEHHOCTH MacTEPCTBA, TPYAOIIO0HUE;
JI.24 - rOTOBHOCTH K aKTHBHOW JEATEIbHOCTU TEXHOJOTMYECKONW M COLMAIbHOW HANpaBICHHOCTH,
CIOCOOHOCTh MHULIMMPOBATD, IIJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHITH TAKYIO ACSITEbHOCTD;
JI.25 - wmHTepec K pa3nu4HbIM cdepaMm NpodecCHOHANBHON AeATENbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOODP OymyIeit mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIIaHbI,
JI.26 - rOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPA30BaHHIO HA MPOTSHKEHUH BCEH JKU3HU;
JIKOJIOTHYECKOe BOCIIUTAHUE:
JI.27 - chOpMHUPOBAHHOCTh OJKOJOTUYECKOW KYIbTYPhl, TOHMMAaHUE BIHSHHUS COIUAIBHO-
SKOHOMMYECKUX MPOLECCOB Ha COCTOSIHUE IPUPOTHON M COLMAIbHON CpPe/bl, 0CO3HAHUE III00ATBEHOTO
XapakTepa YKOJIOTUIECKUX MPOOIIeM;
JI.28 - nmmaHupoBaHWE W OCYIIECTBICHUE ACHCTBUH B OKPYXKAIOIIEH Ccpe/le HA OCHOBE 3HAHUS LieJeh
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
J1.29 - akTMBHOE HENMPUATHUE NEUCTBUM, MPUHOCIIIUX BPE OKPYKAIOLIEH CpelIe;
JI.30 - yMeHHe POrHO3UPOBATh HEOIATOMPHUATHBIC YKOJIOTHUECKUE TTOCIEACTBUS MPEANPUHUMACMBIX
JIEUCTBUI, IPEIOTBPAILATH HX;
JI.31 - pacuupenue omnbiTa ASSITEIbHOCTH SKOJIOTUYECKON HAIIPaBIEHHOCTH;
LHEHHOCTH HAYYHOI'0 IO3HAHUS:
JI.32 - chopMHpPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH 1 00IECTBEHHOM MPAaKTUKKU, OCHOBAHHOI'O Ha IMAJIOre KYJIbTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO
CBOEr0 MeCTa B MOJIUKYJIHTYPHOM MUDE;
JI.33 - coBepHIEHCTBOBAaHME SI3BIKOBOM M UYUTATENIbCKOW KYJIbTYpPhl KaK CpEIICTBAa B3aUMOJCHCTBUSA
MEXAY JIOJIbMU U TIO3HAHUS MUPA;
JI.34 - oco3HaHUWE€ I[IEHHOCTH HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH MPOEKTHYIO U
MCCJIEI0BATENBCKYIO ICSITENIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1elCTBHS
ba3soBble Jlornyeckue 1eMcTBUA:
M1 - camocrosTenbHO (GOPMYIHPOBATh U aKTyalIM3UPOBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;



M2 - ycraHaBiIMBaTh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAaHUS ISl CpAaBHEHHUS, KJacCU(PUKALUU U
00001IeHHS;
M3 - omnpenensaTh Henu AeITeIbHOCTH, 3a7aBaTh MapaMeTphbl U KPUTEPUU UX TOCTHIKEHUS;
M4 - BBIABIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;
M5 - BHOCUTH KOPPEKTHUBBI B I€ATEIHHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB 1LIE€JISIM, OLIEHUBATH
PHUCKH MOCTEACTBUMN JAEATENbHOCTH;
M6 - pa3BuBaTh KpeaTUBHOE MBIIUIEHUE IPU PEILICHUH )KU3HEHHBIX TPOOJIeM;

ba3zoBble ucciienoBare/ibCKie JeHCTBUSA:
M7 - BnajgeTh HaBBIKAMH Y4€OHO-HMCCIEAOBATEIIBCKON M TIPOEKTHOW JESATEIHHOCTH, HaBBIKAMHU
paspelnieHus mpooieM;
MS - c11ocoOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIEHOMY ITOMCKY METOJIOB PEIIEHUS MPAKTUUECKUX 3a/1a4,
MPUMEHEHHUIO PA3JIMYHBIX METOJOB MO3HAHUS;
M9 - oBnaseHue BHAAMHU JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIpeTalui,
npeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX CHUTYallUAX, B TOM YHCJE TPU CO3JAHUU
y4eOHBIX U COIUAIbHBIX TPOEKTOB;
MI10 - ¢popmMupoBaHHE HAYIHOTO THIA MBIILIICHUS, BIAJCHIEC HAYYHOW TEPMHUHOJIOTUEH, KITFOUEBEIMU
HNOHITUSIMH U METOJIaMU;
MI11 - craButh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B OOpa30BATEIbHON JESATEIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;
M12 - BBISBISTH NIPUYUHHO-CIICACTBEHHBIE CBS3U U aKTyaJIU3UPOBATh 33/1auy, BBIJIBUTATh TUIIOTE3Y €€
pelIeHUs, HaXOJUTh apryMEHThI Ul JT0Ka3aTeIbCTBAa CBOMX YTBEP)KICHUH, 3ajaBaTh MapaMeTpbl U
KPUTEPUU PEILICHHUS;
M13 - ananu3upoBaTh MOJyYEHHBIE B XOJ€ PELICHUS 3a/1a4ll Pe3yJbTaThl, KpUTHUECKU OLIEHUBATH MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;
M14 - naBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETCHHBIN OIIBIT;
MI15 - pa3pabaThiBaTh IUTaH pEHICHUS MPOOJIEMBI C YUETOM aHalIM3a MMEIOIIUXCS MAaTepHAIbHBIX U
HeMaTepualbHBIX PECYpPCOB;
M16 - ocymiecTBIATh IleJICHANpPaBIEHHBIA IOMCK MEPEeHOCa CPEICTB U CIIOCOOOB JIECHCTBHS B
po)eCCHOHABHYIO CPENy;
M17 - ymeTh IepEeHOCHUTDH 3HAHUS B IO3HABATEIBHYIO U IIPAKTHUECKYIO 00JIaCTH KU3HEIEATEIILHOCTH,
MI18 - yMeTh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;
M19 - BbIABUTaTH HOBBIE UJIEU, TTPEAJIaraTh OPUTHHAIBHBIC TOAXOAbI U PEIICHHUS;
M20 - ctaBuTh IpoOIEMBI U 3371241, JOTYCKAIONNE ATbTEPHATUBHBIC PEIICHUS;

Padorta ¢ undopmanmeii:
M21 - BnaseTh HaBbIKAMU MOJIYy4YeHHs] UHQOPMALMK U3 UCTOUYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISAThH MTOUCK, aHAIIN3, CUCTEMATH3AIUIO U WHTEPIPETAIIHIO HHPOPMAITUU PA3ITUYHBIX BUIOB U
dbop™M mpeacTaBIeHNUS,
M22 - co3zmaBaTh TEKCTHI B Pa3IMYHBIX opMaTax ¢ y4eToM HazHa4deHHs] HHPOPMAIMH U €€ IEeJIECBOM
ayIUTOPHH, BEIOMPAsi ONTHUMAIBHYIO (hOPMY MPEICTABICHUS ¥ BU3yaln3aluu (Ipe3eHTaIus, Tabiuia,
CXEMa U JIpyTue);
M23 - oneHuBaTh JOCTOBEPHOCTb, JETMTUMHOCTh HH(OpPMAlMM, €€ COOTBETCTBHE IMPABOBBIM HU
MOPAJIbHO-3TUYECKUM HOpMaM;
M?24 - ncrionp30BaTh CpeACcTBAa MHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI MPU PEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3AlMOHHBIX 3a/7ad C COONIOJCHHEeM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, MPAaBOBBIX U ATHUECKUX HOPM,
HOpM UH(POPMAIMOHHON 0€30MaCHOCTH;
M25 - BnajgeTh HaBBIKAMHU PACIIO3HABAHUS W 3alIUTHI HH(GOpMAIuU, HHPOPMAITMOHHON 0€301MacHOCTH
JUYHOCTH.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menue:
M26 - ocymiecTBIAT, KOMMYHUKAITUU BO BCEX cepax KU3HH;



M27 - pacno3HaBaTh HeBepOalbHBIE CpEACTBa OOIIEHUS, TOHUMATh 3HAUYEHHUE COLMAIbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOH(MDIUKTHBIX CUTYAIlUH M CMATYATh KOH(IUKTHI,
M28 - BrmajgeTh pa3IMYHBIMUA CIOCOOAMHU OOIIEHUS W B3aMMOJICHCTBHS; apryMEHTHPOBAHHO BECTH
JTUAJIOT, YMETh CMSTYaTh KOH(MJIMKTHBIC CUTYAIUH;
M?29 - pa3BepHYTO U JOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM S3BIKOBBIX CPE/ICTB;
CoBMecTHas1 1eSITeJILHOCTD:
M30 - noHIMAaTh ¥ UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW W WHIUBUTYAIbHONU PaOOTHI;
M31 - BeIOMpaTh TEMaTUKy M METOJbI COBMECTHBIX IEHCTBHI C Y4eTOM OOIIMX HHTEPECOB, U
BO3MOJKHOCTEHN KaKJ0r0 4JIeHA KOJUIEKTUBA;
M32 - npuHUMAaTh LIETTU COBMECTHOM ESATEIbHOCTH, OPTraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110
€€ JIOCTH)KEHHUIO: COCTABIIATh IUIAH JEUCTBUH, pacHpelessaTh POJIM ¢ YYETOM MHEHHMM YyYaCTHHKOB
00CYyXIaTh pe3yIbTaThl COBMECTHOU pabOTHI;
M33 - oneHuBaTh KaueCTBO CBOETO BKJIAJa M KAXKJIOTO YJaCTHHKA KOMaHJbI B OOIIMHA pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;
M34 - mpemyiaraTh HOBBIE NPOEKTHI, OLEHHUBATh HJIEU C IMO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOU 3HAaYUMOCTH;
M35 - KoopAMHHUPOBATH M BBINOJHATH pPabOTy B YCIOBUSIX peajlbHOro, BUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;
M36 - ocymecTBIATh MO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3IUYHBIX CUTYyaUUsX, MPOSBIATh
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATUBHBIM.
PeryasiTuBHbIe YHUBePCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranmu3anus:
M37 - caMOCTOSITENBHO OCYIIECTBIATH O3HABATENBHYIO 1€ATEIbHOCTD, BBISBIATH IPOOJIEMbI, CTABUTH
u hopMyIUpOBaTh COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON ACSITEILHOCTU U )KU3HEHHBIX CUTYAIIHSX;
M38 - caMOCTOSITEIbHO COCTaBJATH IJIaH PEIICHUs] MPOOJIEMBl C yU4€TOM HMEIOIIHUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOUYTCHUN;
M39 - naBaTh OLIEHKY HOBBIM CUTYallUsIM;
M40 - paciupsTh paMKH Y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;
M41 - nenatb 0CO3HAaHHBIN BBIOOP, ApTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;
M42 - ouleHUBaTh IPUOOPETEHHBIN OIIBIT;
M43 - cmoco6cTBOBaTh (hOPMHUPOBAHHUIO M TPOSBICHUIO HIUPOKOW SPYIUIIMUA B Pa3HBIX 00JIACTAX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBINA U KYIbTYPHBIA YPOBEHb;
CaMOKOHTPOJIb:
M44 - naBaThb OLIEHKY HOBBIM CHUTYyal[UsIM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;
M45 - BnageTh HaBBIKAMM MO3HABATENBHOM pe(IeKCHU KaK OCO3HAHHWS COBEPIIAEMbIX ICHCTBUU M
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHHIA;
M46 - ucronp30BaTh NpUEMbl peIeKcuu I OIICHKH CUTYaI[H, BHIOOpa BEPHOTO PEIICHHUS,
M47 - yMeTh OlIeHUBaTh PUCKH U CBOEBPEMEHHO NMTPUHUMATh PEUICHUSI IO UX CHHXKEHUIO;
IMOLUMOHATbHBIN HHTE/JIEKT:
M48 — chopMUpPOBAaHHOCTH CaMOCO3HAHHUS, BKJIIOYAIOMIETO CIOCOOHOCTh MOHUMAaTh CBOE
OMOILIMOHAIBHOE COCTOSHUE, BUICTHh HAMPABJICHHS PAa3BUTHS COOCTBEHHOW IMOILMOHAIBHOU Cdephl,
OBITH YBEPEHHBIM B ceO¢;
M49 - chopMUPOBAHHOCTh CAMOPETYINPOBAHHUS, BKIFOYAIOIIETO CAMOKOHTPOIb, YMEHHUE NIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBE/IEHUE, CTIOCOOHOCTD a/1allTUPOBATHCS K AMOIIMOHATILHBIM U3MEHEHUSIM U
MPOSIBIISATE THOKOCTH, OBITH OTKPBITHIM HOBOMY;
M350 - chopmupoBaHHOCTH BHYTPEHHEH MOTHBAIIMH, BKIIFOYAOIICH CTPEMIICHHE K IOCTHXKCHUIO TEJTH U
ycnexy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JE€HCTBOBATDH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;
M51 - copMUpPOBAaHHOCTH SMIIATUM, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh AMOIIMOHAIBHOE
COCTOSTHUE JIPYTUX, YIUTHIBATH €r0 PHU OCYIIECTBICHUH KOMMYHHUKAIIUHU, CIIOCOOHOCTh K COUYBCTBHUIO
U CONEPEKNUBAHUIO;



M52 - chopMUPOBAHHOCTh COLIMATIBHBIX HABBIKOB, BKJIOYAIONIMX CIIOCOOHOCTh BBICTPAaNUBAThH

OTHONICHHUS C APYTUMHU JIFOJAbMH, 3a00TUTHCS, TIPOSBIATH HHTEPEC U Pa3pemiaTh KOHQIHUKTHI;
IIpunsiTue cedst M APyrux:

MS53 - npuHUMAaThH ce0sl, MTOHUMAasi CBOM HEJJOCTATKH U JOCTOUHCTBA;

M54 - npyHUMAaTh MOTUBBI U APTYMEHTHI APYTUX JIFOJEH MPU aHAJIU3€ PE3YJIbTATOB ESITEIbHOCTH;

M55 - npu3HaBaTh CBOE MPaBO U MPaABO APYTHX HA OIINOKY;

MS56 - pa3BuBaTh CHIOCOOHOCTH BUJETH MUP C MMO3HUIIUHU APYTOTO YEIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI
[IpeamerHble pe3yabTaThl 0 «XuMus" (6a30BbIi YPOBEHB) TOJIKHBI 00€CIICUNBATH!

11 - chopMupOBaHHOCTH MPEACTABICHUN: O XUMHYECKOM COCTABIISIIONIEH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIU XUMUU B IO3HAHUY SIBIICHUH IPUPOBI, B (HOPMUPOBAHUH MBIIIUICHUS U KYIbTYPBHI
JUYHOCTH, €€ (YHKIIMOHAIbHONW T'PaMOTHOCTH, HEOOXOTUMOW Ui pelIeHUs] MPaKTHUYECKUX 3aJad U
IKOJIOTHYECKHA 00OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOTHON Cpee;

[12 - BnageHne cucTeMoi XUMUYECKHUX 3HAaHUH, KOTOPast BKJIFOYAET: OCHOBOIIOJIATAIOIINE IIOHSTHS
(XMMUYECKUI 2JIEMEHT, aTOM, dJIEKTPOHHAS 000JI0YKa aToMa, S-, p-, d-dJIEKTpPOHHBIE OPOUTATH ATOMOB,
WOH, MOJIEKYJa, BAJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEINIEHb OKHCICHHUS, XMMHYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BhEM, YIIEPOAHBIN CKeneT, (yHKIIMOHATbHAS TPYIINa, paguKal,
M30MepHsl, N30MEPBI, TOMOJIOTMYECKUH Psil, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOI- U a30TCOACPKALIUE
COeMHEHUs, OMOJIOTUYECKH AKTUBHBIC BellecTBa (YIICBOJBI, XKHUPHI, OCIKH), MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COCAMHEHUS, KPUCTAIUIMYECKAss pENIeTKa, THUIIbI
XUMUYECKUX PpPeaKIui (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30- U SHIOTEPMHUYECKHE, PEeaKlUuu
MOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJUTHL, HEINEKTPOJUTHI, DJIEKTPOJUTHYECKAs AUCCOIMAIIMS,
OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON pPEaKlMK, XUMHUUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI (TEOpUsA XUMHUYECKOTO CTPOEHUs opraHuyeckux BemecTB A.M. bByrtnepoBa, Tteopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoandeckuii 3akon .M. MenpeneeBa, 3aKOH COXpaHECHUS
MAacchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUU, (PAKTOJOTUUYECKHE CBEICHHUS O CBOWCTBAX,
cocTaBe, MOJYyYEHUH U OE30MACHOM HCIIONH30BAHUH BAKHEHIIMX HEOPTaHUYECKHX U OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa,

I13- chopMuUpPOBaHHOCTH YMEHUM BBISBISATH XapaKTEPHBIC MPU3HAKN U B3aMMOCBS3b N3YYCHHBIX
MOHATUH, IPUMEHATH COOTBETCTBYIOIINE OHATHUS IPU ONMCAHUH CTPOEHHUS M CBOMCTB HEOPTraHUYECKUX
U OPraHUYeCKHX BEIIECTB U WX NPEBPAILCHUM; BBISBISATH B3aUMOCBA3b XUMUYECKUX 3HAHUU C
MOHATUSAMHU U MPEACTABICHUSAMHU IPYTHMX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

[14- cpopmMHpOBaHHOCTP yYMEHHH HCIIONB30BaTh HAUMEHOBAHHMS XHUMHYECKHX COCIMHEHUMH
MEXIYHAPOJAHOTO COK3a TEOPETUUYECKON U MPUKIAJHON XMMUHU U TPUBUAJIbHBIE Ha3BaHUS BAKHEUILINX
BEIECTB (ITUJICH, alleTUIICH, TIHIEPUH, PEHOM, GOopMaNbICTHI, YKCYCHAS] KUCIOTA, TTUINH, YTapHbIA
ra3, yrieKuciblii ra3, aMMHaK, TalieHas U3BeCTb, HETralleHas H3BECTh, MUThEBas coia U JPYIHX),
COCTaBIATh (OPMYIIBI HEOPTraHMYECKUX M OPTaHUYECKHUX BEIIECTB, YPaBHEHUS XUMUYECKUX PEaKIUH,
OOBSCHATP WX  CMBICH; TMOATBEPXKJAaTh  XapaKTEepHbIE XHMMHYECKHE CBOICTBA  BEIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aIIUCAMU YPAaBHEHUN XUMUYECKUX PEaKLUii;

I15 - cpopmMupoBaHHOCTH YMEHH YCTaHABIUBAThH MPUHAJIEKHOCTh U3YUEHHBIX HEOPTaHUYECKUX
Y OpPraHMYECKUX BEILECTB K OMpPEIENEHHBIM KJIaccaM W TpyNIaM COCIWHEHUM, XapaKTepu30BaTh UX
COCTaB M Ba)KHEHIIME CBOMCTBA; OMPEAeNATh BUABl XMMHUYECKHUX CBs3eH (KOBaJIeHTHas, WOHHas,
METaJJIMYecKasi, BOJOPOIHAs), THIBl KPHUCTALUTMYECKUX PEIIETOK BEUIECTB; KIIACCU(UIIMPOBATH
XUMUYECKHUE PEaKIIH;

[16- BnageHue OCHOBHBIMM METOJAaMU HAYYHOT'O MO3HAHHUS BEUIECTB M XMUMHYECKUX SIBICHHM
(HabmroieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHKE);

[17- chopmMupOBaHHOCTH YMEHHI TPOBOAUTH PACUYETHI IO XUMUIECKUM (DOPMYIJIaM U YpaBHEHUSIM
XUMHYECKHX pEaKUUi C HCIOJIb30BaHHEM (PU3NYECKUX BEIWYUH, XapaKTEpHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MAaccChl, 00beMa (HOPMAJIbHBIC YCIIOBHUS) T'a30B, KOJIMYECTBA BEIECTBA;
UCIIOJIB30BaTh CUCTEMHBIE XMMUYECKUE 3HAHUA JJI1 NPUHATHS PEUICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIUSX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM;




[18- chopmupoBaHHOCTH yMEHWH TUTAHUPOBATH U BBIMOJHATH XUMHUYECKHH OSKCIEPUMEHT
(mpeBpaleHus OpraHMYEeCKUX BEIECTB MPU HarpeBaHUH, MOTYUYECHUE STHIICHA U U3yUYEHHE €r0 CBOMCTB,
KaueCTBEHHbIE PEAKIMU Ha albJeTruIbl, Kpaxmall, YKCYCHYIO KHCIOTY; JeHarypauus OelIKoB Hpu
HarpeBaHUU, IIBETHBIC PEAKIMM OENIKOB; MPOBOIUTH PEAKIMM MOHHOTO OOMEHA, OINpPENENATh CPedy
BOJIHBIX PacTBOPOB, KAUECTBEHHbIE pEakLUU Ha cyib(ar-, KapOOHAT- U XJIOPU-AaHHOHBI, HA KaTHOH
aMMOHHMSI; pelIaTh SKCIIEpUMEHTaIbHBIE 3a1a4uu 110 TemaM "Metamisl" u "HemeTannsl") B cOOTBETCTBUM
C TpaBWIaMH TEXHHUKH O€30MacCHOCTH TP OOpalleHWH ¢ BEIIeCTBAMH M JA0OpPATOPHBIM
000pyIOBaHUEM; TIPEICTABIATH PE3YIbTAaThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3alKcy ypaBHEHUN
COOTBETCTBYIOIIMX peakluii U (OpMyIUPOBATh BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

I19- chopMUpPOBaHHOCTH YMEHHS aHATU3UPOBATh XMMHUYECKYI0 MH(POPMALNIO, MOJTy4aeMylo U3
Pa3HBIX UCTOYHHUKOB (CPEJCTB MaccoBOM MH(pOpMaIuu, ceTh IHTEpHET 1 npyrue);

I110- chopMUPOBAaHHOCTH YMEHHMH COONIOJATh MpaBHJIa SKOJOTHMUYECKH IIeJIeCO00Pa3HOTOo
MOBE/IEHUS B OBITY U TPYJOBOW JEATEIHHOCTU B LENSIX COXPAHEHHUS CBOETO 3/10POBbS M OKPYKaroIIen
IOPUPOIHON Cpebl; YYUTHIBATH OMACHOCTH BO3JCHCTBHUA HA JKUBBIE OPraHU3MBl OMNPEAETICHHBIX
BEIIECTB, MOHUMas CMBICJI [TOKa3aTessl MPeesIbHOM TOMyCTUMON KOHIIEHTPALUH;

IT11- pans oOyyaromuxcst ¢ OTpaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBbs: C(HOPMUPOBAHHOCTH
YMEHHsI MPUMEHATh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHYECKUX
SIBJICHUI;

[112- nns crnenbiX U cla0OBUAALIMX O0YYaIOMIUXCS: CPOPMUPOBAHHOCTh YMEHHS HCIIOIb30BATh
penbedHO ToueuHyto cuctemy obo3znauenuii JI. bpaitns ans 3anucu xumMudeckux Gopmyi.

2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEMETA

2.1. O6bem yyeOHOro npeamMeTa U BUAbI y4eOHOH padoThI

By yueOHoi padoThl O0bem yacoB
O6beM mporpaMMbl y4eOHOTO IpeameTa (BCero) 61
B T.4.
BO B3aMMOJICVICTBUM C MIPEMNOIABATEIEM: 61
BT. 4.
— YPOKH, JIEKIINU 27
— MPaKTUYECKUE 3aHATHUS, JJADOpaTOpHbIE 34
WuauBuayanpHbId npoekT (na/ner)™*
KOHCYJIbTallu!
[TpomesxyTounas arrecrauus B popme TudPepeHIIMPOBAHHOTO 3a4eTa
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2.2. Conep:xanue y4eOHOro npeamera « XuMus»

Opranuyeckasi XumMus.

TeopeTnyeckne 0CHOBbI OPraHUYECKOIl XUMHU.

[IpenMeTr opraHMYecKONW XMMHUU: €€ BO3HHUKHOBEHHE, pa3BUTHE M 3HAYCHHE B IMOJIYYCHHHM HOBBIX BEIIECTB M MaTepuajoB. Teopusl CTpoeHHs
opranudeckux coeauHeHnit A.M. BytinepoBa, ee ocHOBHbIe MonoXeHUs. CTPYKTYpHbIE (OPMYJBI OPraHUYECKHUX BEIECTB. | OMOJIOTHs, M30MEpHs.
XuMuyeckas CBSI3b B OpraHUYECKUX COCTMHEHUSIX - OJJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o KiaccH(PpUKAIMU OPraHUYECKUX BemlecTB. HoMeHKIaTypa OpPraHUYECKHUX COSAMHEHMH (CHCTeMaThdecKas) W TPUBUATHHBIC
Ha3BaHMsI BAXKHEUIINX NPeCTaBUTeNeH KJIaCCOB OpraHMYeCKHUX BEIIECTB.

9KCHepI/IM€HTaﬂbHBIC MCTOJbI U3YUYCHUA BCIICCTB U UX HpGBpElH.[GHHfII O3HAKOMIJICHUE C 06pa3uaMH OpTraHUYCCKUX BCIICCTB U MaTCpHUaJIaMU Ha UX
OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ OpraHMYECKHX BEIECTB, HAONIOJEHWE U ONMHCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALIEHUI0 OPraHUYECKUX
BEIIIECTB MPH HarpeBaHUU (TUIaBJICHHE, OOYTIIMBAHUE U TOPEHUE).

Yraesogopoabl.

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHUYECKUI pal. MeTaH U 3TaH - MPOCTEHIINE NPEICTAaBUTEIH aIKaHOB: (PU3NYECKUE U XUMHUECKUE CBONCTBA
(peakiuy 3aMeIIeHns] ¥ TOPEHUs ), HaX0XKIEHHE B IPUPOJIE, OTYyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUIN Psil. DTUIICH U MPOIMWIEH - MPOCTEHUIINE MPEACTABUTEIN AIKEHOB: (U3NYECKUE U XUMHUYECKUE
CBOMCTBA (peakLUU THAPUPOBAHMSI, TAJIOTEHUPOBAHUS, TUIPATALIUH, OKHCICHHS U TIOJIMMEPU3alliN ), HOJyYeHNEe U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u mermunOyraaueH-1,3: cTpoeHue, BakHEHIIME XHWMHYECKHE CBOWCTBa (peakuus mnonumepusanuu). llomyuenue
CHUHTETHYECKOT0 KayuyyKa U PE3HHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJOTMYECKHH psl. ALETHWIEH - MPOCTEHINNH MpeNCTaBUTENb aJKHHOB: COCTaB, CTPOCHHE,
¢bu3nyeckre 1 XUMHUYECKUE CBOMCTBA (peaKkMK THIPUPOBAHNS, TAJIOT€HUPOBAHUS, THAPATALIUU, TOPEHUS), TOJIyYE€HHE U IIPUMEHEHUE.

Apensl. bensoin: cocras, cTpoeHue, GU3NUECKUE U XUMUYECKHE CBOMCTBA (peakluy TaJOreHUPOBAaHMs M HUTPOBAHMUS ), OJy4YCHUE U IPUMEHEHHUE.
TokcnyHOCTB apeHoB. ['eHeTHUecKkas CBsI3b MEKIY YIIIEBOJOPOIaMH, IPUHAIIKAIMMHU K PA3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOYHMKH YTIIeBOOpooB. IIpupoanslii ra3 u nomyrHele HedTsHBIE Ta3bl. HedTh U ee npoucxoxaenue. CriocoObl nepepaboTKu
He(TH: MeperoHka, KPEeKUHT (TEPMUIECKUN, KaTaTUTHICCKUl ), muponu3. [IpoaykTsl mepepaboTku HePTH, X TPUMEHEHUE B POMBIIIJICHHOCTH U B OBITY.
KaMeHHBIH yrosb U MpOIyKThI €ro nepepadoTKH.

OKcIepUMEHTAIbHbIE METO/Ibl U3YUCHMsI BEIIECTB M UX MPEBPAILCHUH: 03HAKOMIIEHHE ¢ 00pa3liaMy MJIacTMacc, Kay4yyKOB M PE3UHbI, KOJUICKIUH
"Hed1p" 1 "Yrons", MosenpoBaHue MOJEKYN YIIIEBOJOPOJOB U TaJOT€HONPOU3BOIHBIX, IPOBEACHNE MPAKTUUYECKON paboThl: MOJyYEeHUE ITUJICHA U
W3YyYEHHUE €ro CBOMCTB.

PacueTnbie 3a1aun.

Bbruncnenus no ypaBHEHHI0 XMMUYECKON peakuuu (Macchl, 00beMa, KOJIMUECTBA UCXOJHOIO BELIECTBA WM NMPOJYKTA PEAKIMH 10 U3BECTHBIM
Macce, 00beMy, KOJINYECTBY OJTHOTO U3 MCXOAHBIX BEIECTB UIIH MPOIYKTOB PEAKIIHH).
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Kucaoponcoaep:kamme oprannyeckue coelMHeHH.

[IpenenbHbIE OIHOATOMHBIE CIIUPTHL. METaHON W 3TaHOJ: CTpOeHUe, PU3NYECKUEe U XMMHUYECKHE CBOWCTBA (PEaKIMU C aKTHBHBIMHU MeTallJlaMH,
raJIoreHOBOJIOPOJIaMu, TOpPEHHE ), MpUMeHeHUE. Bo1opoiHbIe CBA3M MEX 1y MOJIEKYJIaMH CIUPTOB. [{elicTBrEe MeTaHOoIa U 3TaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoroaromMHbie CHUPTHI. DTUICHIVIMKOIb M TIUIEPUH: CTPOEHUE, (U3NYECKHE M XHMMHUYECKHE CBOMCTBA (B3aHMMOJCHCTBUE CO ULIEIIOYHBIMHU
MeTaJUIaMH, KaYeCTBEHHAsl peaklivsi Ha MHOTOaTOMHbIE CIIUPTHI). JleficTBUEe Ha opraHu3M uyesnoBeka. [I[puMeHeHue rmiepuHa u STUICHTIIUKOJIS.

DeHoIT: CTPOCHUE MOJIEKYJIBI, ((U3NUECKUE U XUMHUYECKHUE CBOWCTBA. TOKCHYHOCTD (heHona. [Ipumenenne gpenona.

Anpaeruasl. DopmanbAeruy, aneTalbICTH: CTpOeHHE, (U3MYECKHe W XWMHUYECKHE CBOWCTBA (pEaKklIUHU OKHUCICHHS W BOCCTAHOBIICHUS,
KaueCTBEHHbBIE PEAKIINH ), IOTy4YeHUE U IPUMEHEHHUE.

OnHOOCHOBHEIE TIpeieIbHbIC KApOOHOBEIE KUCIOTH. MypaBbHHAS U YKCYCHAs! KUCIIOTBI: CTPOCHUE, (PU3NUeCKre U XMMIYECKHe CBOHCTBA (CBOICTBA,
olmiue A Kjiacca KUCIOT, peakius dTepuduKaium), noirydeHue u npuMenenue. CreapuHoBasi U OJIEMHOBAs KHUCIOTHI KaK MPEACTaBUTENH BBICIINX
KapOOHOBBIX KHUCIOT. MBUTA KaK COJIH BBICIIMX KapOOHOBBIX KHUCIIOT, X MOIOIIIEE ICHCTBHUE.

CnoxHbie 3(DUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponu3 cioxHbiX 3¢upoB. Xupsl. ['mapomus sxupoB. [IpumeHeHHE >XHPOB.
buonoruueckas posb JKUPOB.

VYrneBoabl: cocTaB, KilaccuPUKaUs yrieBoaoB (MOHO-, IW- W Moyiucaxapuibl). ['oKo3a - mpocTelnii MoHOCaXapua: OCOOCHHOCTH CTPOCHHS
MOJIEKYJTBI, (PU3NUYECKUE U XUMUYECKUE CBOWCTBa (B3aumoaeiictBue ¢ ruapokcunom menu(ll), okucnenne ammuagyHbiM pactBopoM okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIIOKO3bI), HAX0XKJIEHUE B PUPOJE, TPUMEHEeHHE, Orosorudeckas poib. dotocunTes. @pykTo3a Kak H30Mep IIIIOKO3BI.

Kpaxman 1 nemionosa kak npupoanbie noaumMepsl. CTpoeHre KpaxMmaa U HeJUTi0103bl. Dru3ndeckue 1 XMMUYECKre CBOMCTBA Kpaxmalia (THIPOIIu3,
KauecTBEHHAs peaKIMsl C HOJIOM).

DKCTepUMEHTAIbHBIE METOJIbI U3YYCHHUs BEIIECTB M WX MPEBpALICHUI: MpOBeAcHNE, HAOMIOJCHINE U ONMUCAHHE JEMOHCTPAIMOHHBIX OIIBITOB:
TrOpeHHe CIUPTOB, KAUECTBEHHbIE PEaKIIMK OJHOATOMHBIX CIIUPTOB (OKUCIeHHE 3TaHosa okcuaoM Meau(1l)), MHOroaToMHBIX cUpPTOB (B3aUMOJIEIICTBHE
riuepuHa ¢ ruapokcugoM menu(Il)), anpaernioB (OkucIeHNE aMMUAYHBIM pacTBopoM okcuaa cepedpa(l) u runpokcunom meau(1l), B3aumoneiicTpue
KpaxMaja ¢ HOJI0OM), TPOBEACHUE IPAKTUIECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

PacueTHbie 3a1aun.

Bbruncienus mo ypaBHEHUIO XUMUYECKOW peakuuu (Macchl, 00beMa, KOJIMYECTBAa HCXOJIHOTO BEHIECTBA WM MPOIYKTA PEaKIUU MO U3BECTHHIM
Macce, 00beMy, KOJTMYEeCTBY OJTHOTO U3 MCXOIHBIX BEIIECTB U MPOJAYKTOB PEAKIIUHN).

A3oTcoaepxaiue OpraHu4ecKkne coeJMHEeHUsl.

AMHMHOKHUCIIOTB KakK aM(OTEepHbIE OpraHHYecKue coeauHeHus. DU3MYEeCKne M XUMHYECKHE CBOMCTBA aMHHOKHCIOT (HAa TMpHUMEpEe TIIUIMHA).
buonornueckoe 3HaueHNE aMHHOKHCIOT. IlenTuab!.

benku kak mpupomHbIE BBICOKOMOJICKYJSIpHBIC COeMUHECHUS. [lepBUYHas, BTOpUYHAS W TPETUYHAS CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBA
OENKOB: THAPOIU3, ACHATYpaIisl, KAYeCTBCHHbBIE PEaKIIMK Ha OCITKU.

DKCIepuMeHTaIbHbIC METO/Ibl H3YUCHHUS BEIIECTB U UX MPEBpaIeHUI: HAOII0ICHHE U ONTMCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: JIEHATYPAIIHsI OCITKOB
[IPY HarPEBAHUHU, I[BETHBIC PEAKIINH OCIIKOB.
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BbicokomoieKy/JISIpHBIE COeTNHEHUS.

OcCHOBHbBIE TIOHATHUS XUMHH BBICOKOMOJIEKYJSPHBIX COCAMHEHMI: MOHOMEp, MOJHMMEp, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3alluU, CPEIHSS
MoJieKkyJisipHas Macca. OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYIISIPHBIX COCIMHEHHH - MOJIMMEpU3alis U TOJIMKOHICHCALIHS.

DKCepUMEHTAIbHBIE METOJbl M3Y4YEHHs BEIIECTB M HMX IMPEeBpALICHHUIl: O3HAKOMIIEHHE ¢ o0pa3laMu MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, Kay4yKOB.

MexnpeamMeTHbie CBA3U.

Peanuzamus MEeXNpeaMETHBIX CBS3EH NMPU M3YUYCHHHM OpPraHWYecKod xuMuu B 10 Kitacce OCYIIECTBISIETCS 4Yepe3 MCIOIb30BaHHE KaK OOIIMX
CCTCCTBCHHO-HAYYHBIX HOH?ITI/II\/'I, TaxK U HOHSITI/II\/'I, ABJIAIOINUXCA CUCTECMHBIMU UI OTACIIBHBIX IMMPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO01re ecTeCTBEHHO-HAY4YHbIE MOHATHUS: SBJIEHUE, HAYYHBIH (DAaKT, rUMOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3, KJIacCU(UKALUS, MEPUOTUIHOCTD,
HaOJI0ICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHHE.

®uznka: Marepusi, SHEprusi, mMacca, aTOM, JJIEKTPOH, MOJIEKYJa, YHEPreTUUYEeCKH YpOBEHb, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BCIICCTBA, (bmnqecxne BCJIIMYMHBI U CAVMHUIBI UX U3MCPCHUA.

buonorus: knerka, opranusm, 6uochepa, oOMeH BEIIECTB B OpraHusMe, (HOTOCMHTE3, OMOJOTUYECKH aKTUBHBIC BelIecTBa (OCIKHU, YIIIEBOIbI, JKUPBI,
bepMeHTHI).

["eorpacdusi: MuHepasbl, TOPHbIE IOPOIbI, MTOJIE3HBIE HCKOMIAEMBbIE, TOTIINBO, PECYPCHI.

Texuonorus: MUIICBBIC MPOAYKTBI, OCHOBBI PAIMOHAJIBHOI'0 MNUTAHHWA, MOIOIMIUC CPCACTBA, JICKAPCTBCHHBLIC W KOCMCTHYCCKHUC MPCIaparhl,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

OO0mas n HeopraHu4ecKasi XMUMHSI.

Teopernyeckne 0OCHOBbI XMMHH.

XuMu4eckuit aneMenT. ATom. SAapo aToma, U30TOMbBl. DIEKTPOHHASE 000109YKa. DHEPTeTUIECKUE YPOBHU, TIOypOBHU. ATOMHBIE OpOHTAaNH, S-, P-,
d- snemenThl. OCOOEHHOCTH pacHpeieleHUs] JIEKTPOHOB MO0 OPOUTANISIM B aTOMaXxX 3JEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTYpaLIUs
aTOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucrema xumuueckux sneMeHToB /.M. MenaeneeBa. CBs3b nepuoauyueckoro 3akona u Ilepuoandeckoi
CUCTEMBbl XMMHUecKUX ieMeHToB JI.M1. MeHneneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyMIaM U MepruojaM. 3HaueHrne NEPUOANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMUYECKas CBsI3b. Buibl XuMuueckou cBsi3u (KOBaJEeHTHAs HETIOJSIPHAS U MTOJISIPHASI, MIOHHAs, MeTaJuInyeckast). MexaHu3mbl
00pa3oBaHMs KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM M JOHOPHO-aKIIENTOPHBIN). Bogopoanas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI M AHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSTHCTBA COCTABA BEIECTBA. THIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOKCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKOU PELIETKHU.
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[Tonsatue o aucnepcHbIx cuctemax. VIcTUHHBIE U KOJUIOUIHBIE pacTBOPBL. MaccoBasi 0J1s BEILleCTBa B pacTBOPE.

Knaccudukanusa Heopranmdyeckux coenuHeHuil. HoMmeHkiaTypa HeopraHM4ecKHX BEIIEeCTB. | eHeThueckas CBSI3b HEOPraHMYECKHUX BEIIECTB,
MPUHAUICKAIUX K PA3TUYHBIM KJIACCAM.

Xumudeckas peaknusi. Kinaccudukanus XUMAYECKUX pEaKIMii B HEOPTaHMYECKOW M OPraHMYECKOW XMMHH. 3aKOH COXPaHEHUS MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPAILECHUS SHEPTUU MPU XUMUUYECKUX PEaKLIUsIX.

CKOpoOCTb peakiiii, ee 3aBUCUMOCTh OT Pa3Iu4YHbIX (hakTopoB. OOpaTuMble peakiuu. Xumuueckoe papHoBecrue. @akTopbl, BIUSIONINE HA COCTOSTHHE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larense.

OnekTponauTnueckas auccounanus. CuibHble U ciadble AeKTponuThl. Cpela BOJHBIX PACTBOPOB BELIECTB: KHCHas, HEWTpalibHas, IIEIOYHAs.
Peakuuu nonsoro ooMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH.

DKCTepUMEHTAIBHBIE METO/IbI U3YUEHUs BEIIECTB M UX MpEeBpalleHuii: neMoHcTparus tadmui "Tlepuoandeckas cucreMa XUMUYECKUX DJIEMEHTOB
J.1. MengeneeBa", nu3ydeHHe MOJENCH KPUCTAUIMUECKUX PEIIETOK, HAOMIOJACHHWE W ONMHCAaHWUE JEMOHCTPAIIMOHHBIX M J1a0OpPaTOPHBIX OIBITOB
(pa3noxeHue nepokcHa BOJAOPO/ia B MPUCYTCTBUU KaTaIU3aTOPa, ONMPEACICHUE CPEIbl pACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHIUKATOPA,
peaKIy HOHHOTO 0OMEHa), MPOBEACHUE TPAKTUUYECKON paboThl "BiusHue pa3nuyHbIX (PaKTOpOB HA CKOPOCTh XUMHUYECKOU peakinu'.

PacueTnbie 3a1aun.

PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKIIMi, B TOM YHCIE TEPMOXUMUYECKHUE PACUEThI, PACUETHI C UCIOJIb30BAaHUEM MOHATHS ''MaccoBas 1011
BelecTna'.

Heopranuveckast xumus.

Hemeramnsl. [Tonoxenue HemetamwioB B [lepuonndeckoil cucreme xumuueckux snemeHToB J[.M. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
du3ndecKue CBOWCTBA HEMETAIUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha IpUMEpE KUCIOpoa, cepbl, pocdopa u yriaepona).

XUMHUYECKHE CBOWCTBAa BAKHEUIINX HEMETAIOB (TaJIOTEHOB, CEphl, a30Ta, (ocdopa, yriaepoga W KpEeMHHs) U HUX COCAUHEHUU (OKCHJIOB,
KHUCJIOPOJICOACPKAIIUX KUCIOT, BOJOPOJAHBIX COCTUHEHUN ).

[IprMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHU.

Mertamiel. [lonoxenne meramsioB B [lepuoanueckoil cucreme xumuueckux sneMeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX
00o010uek aToMOB MeTauioB. O01Me pu3nvecKkue CBOMCTBa MeTauioB. CIUTaBbl METAJUIOB. DJIEKTPOXUMUYECKHUH PSJT HATTPSHKECHUH METaJIOB.

XVMUYECKUE CBOWCTBA BAKHEHIIINX METAJUIOB (HATPUH, KWW, KaIbIM, MATHHUMA, ATFOMUHHH, IUHK, XPOM, KEJIe30, MEJIb) U KX COCTUHEHUIA.

O6mue cmocoOs! moydeHus MeTauioB. [I[puMeHeHre METaNIJIOB B OBITY M TEXHHUKE.

DKcrepuMEeHTaTbHbIE METOAbI U3YUEHHSI BEILIECTB M X MIPEBPAILICHH: M3y4eHNE KOJJIEKIMH "MeTaibl U CIuaBbl', 00pa3lioB HEMETAIIOB, peIlICHHE
SKCIIEPUMEHTAJbHBIX 3a/1ay, HAOJIOJIEHUE U OINMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpATOPHBIX OMBITOB (B3aMMOJCHCTBHE TMIPOKCHIA ATIOMHUHHUS C
pacTBOpaMM KUCJIOT U LIEJI0UYeH, KaUeCTBEHHbIC PEaKIUU Ha KATUOHBI METAJJIOB).

PacueTtHrble 3agayn.

Pacuetsl Macchl BemecTBa WM 00beMa T'a30B MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM O0hEMY OJHOTO M3 YYACTBYIONIMX B PEAKIIUU
BELIECTB, pacueThl Macchl (00beMa, KOJTMYECTBA BEILIECTBA) MPOIYKTOB PEaKLUHU, €CIIM OJTHO U3 BEILIECTB UMEET IPUMECH.
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XuMus ¥ KU3Hb. MexXnpeaMeTHbie CBA3M.

Posib xumMuu B 0Oecrie4eHUu 3KOJOTMUYECKON, YHEPTeTHUECKON M MUIEBON 0e30MacHOCTH, pa3BUTHH MEIULIMHBL [IoHATHE O HAyYHBIX METOAAX
ITO3HAHMS BEUIECTB U XUMHUYECKUX PEAKIIHI.

[IpencraBnenus 00 0OMKX HAYYHBIX PUHLIUIIAX TPOMBIIIJICHHOTO MOJIYYEHHs BAXKHEHIITNX BEIECTB.

YenoBek B MHUpE BELIECTB U MAaTEPHAJIOB: BAKHEWILINE CTPOUTEIBHBIE MAaTepHUAlIbl, KOHCTPYKLIMOHHbBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpaMHUKa,
MaTepHalIbl AJIs SJIEKTPOHUKH, HaHOMAaTepHallbl, OpraHMUECKUEe U MUHEpAJIbHBIE yI00pEHUsI.

XuMHUS 1 310pPOBbE YeJIOBEKa: MpaBujia UCIOIb30BaHUS JEKAapCTBEHHBIX MPENapaToB, MpaBuia 0€30MacHOr0 UCIOIb30BaHUs MIPenapaToB ObITOBOI
XUMHHU B IOBCEAHEBHON KU3HU.

Peanuzarmust MeXIpeIMETHBIX CBSA3EH MPH M3YYCHHUH OOIIEH M HEOpraHWYeCKON XMMHUHU B 11 Kiacce OCyIIECTBISIETCS Yepe3 MCIOJIb30BAaHUE KaK
OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ MOHATUH, SBISIOIIMXCS CUCTEMHBIMHU JJIs1 OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO61re ecTecTBEHHO-HAay4HbIe TOHATHS: HAyYHBIH (haKT, TUIIOTE3a, 3aKOH, TEOpUs, aHATIU3, CHHTE3, KJacCUu(PUKaIus, IEpUOJUUYHOCTb, HAOI0IeHHE,
AKCIIEPUMEHT, MOJIEIMPOBaHUE, U3MEPEHUE, SBJICHUE.

®usnka: Marepus, SHEprusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOMN, PAJUOAKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUN YpPOBEHb,
BEIIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3MUECKUe BETMUMHBI M €JMHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kierka, opranusM, 3KocucTeMa, ouocdepa, MakKpo- U MUKPOdJIEMEHThI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHOMorus: XuMHUYECKasi MMPOMBILIIEHHOCTh, METAJUTYPrysl, IPOU3BOACTBO CTPOUTEIBHBIX MaTE€pPUAJIOB, CEIbCKOXO35HCTBEHHOE MPOU3BOJICTBO,
MUIIEBasi MPOMBIIIICHHOCTh, (papMalneBTH4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepHuaoB, JEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.
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2.3. TemaTnueckuii JIaH y4eOHOro npeamera « XuMus»

HaumeHoBaHue Oo6bem Popmupyem
Coaepsxanue y4eOHOro MaTepuaJia, NpaKTHYeCKHe 3aHATHS, CAMOCTOSITeIbHASI pa00oTa 00yYaroIMXcst bIe
pa3/ieioB U TeM HACOB | o MIeTeHIMH
1 cemecTp
1. PA3JIEJI. TeopeTnyeckne OCHOBBI OPraHM4ecKOM XMMHUU

Conepxanue yueOHOro Marepuaja
Tema 1. Hpe,uMeT OpFaHH‘IeCKOﬁ XHMHH: €& BO3HUKHOBCHHUC, pa3BI/IvTI/Ie 1 3HAYCHUC B HOJ'I'y‘IeHI/II/I HOBBIX BCUICCTB U

MaTepHayioB. Teopus CTpOeHUS OpraHUIecKuX coeanHeHn A. M. byTiepoBa, €€ 0OCHOBHBIE TIOJIOKCHHS.
Ilpexmer . CtpykTypHBIE (OPMYIBI OPraHNYeCKUX BEIIeCcTB. | 'oMonorus, n3oMepus. XUMHUYECKas CBS3b B OPraHMYECKHX 1
OpraHMYCCKON XUMHH. COEIMHEHUSIX: KPaTHBIE CBSI3H, G- U T-cBsi3u. [IpeicTaBieHue o KiacCu(pUKaluu OPTaHUYECKUX BEIECTB. JIP 1-33, M1-
Teopnst XHMMMECKOTO | H\epraTypa OpraHHYecKIX COEMHENHH (CHCTEMATHHEECKAS) H TPHBHATbHBIE HA3BAHHS 50, T11-10
CTPOCHHA BAKHENIIMX NPEACTABUTEINIEH KJIACCOB OPraHUYECKUX BEILECTB.
OpTaHIHICCKUX IIpakTnyeckune 3aHATHSA:
COCIIMHCHIH O3zHakomMiieHHe ¢ 00pa3liaMu OPraHUYECKUX BEIIECTB U MaTepualaMi Ha UX OCHOBE; OTBITHI 1O 1

MIPEBPAIICHUIO OPTAHWYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJIeHHE, 0OYTITMBAaHUE W TOPEHUE).

2. PABJIEJI. YruaeBogopoabl

Tema 2.1 Coaep:xkanue yueOHOro MaTepuajia
[IpenenbHbIe AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKHH psifi. MeTaH 1 3TaH — NPOCTENIINE MPECTaBUTETU 1
YIJIEBOIOPOABI — QIKaHOB: (PU3NYECKUE U XUMHYECKHE CBOMCTBA (PEaKIIMU 3aMEIICHUS U TOPSHHSI ), HAaX0XkKICHHE B
AJIKaHbI IPUPOJE, NOJYYECHHE U IPUMEHEHHE

Conepxanue yueOHOro Marepuaja
Tema 2.2 AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHUH Psifl. DTUJICH U MPOINUIICH — MPOCTENIINE
Henpenenbubie MPEICTABUTENIN ATKEHOB: (PU3NYECKIE U XMMUYECKHE CBOMCTBA (PeaKIuu THIPUPOBAHHS,
YTJIEBOJOPOABL: raJOTeHUPOBAHUS, THIPATAIIUN, OKUCIICHHS U TIOTMMEPHU3AIINH ), TTOTYICHUE U TIPUMECHEHUE. JIP 1-33, M1-
AITKEHBI, aJIKaJMCHEI, Anxanuensl. byranuen-1,3 u metmnOyraauen-1,3: cTpoeHue, BaKHEHIIINE XUMHUIECKIE CBONCTBA | 50, IT1-10
AJIKUHBI (peakuust nonumepu3zaiun). [lonydeHre CHHTETHUECKOTO KaydyyKa ¥ pe3UHbl. AJKUHBI: COCTaB U

0COOEHHOCTH CTPOSHHSI, TOMOJIOTMUYECKHUM psijl. ALIETUIIEH — MPOCTEUIIHIA IPECTaBUTEIb AIKMHOB!

COCTaB, CTpoeHHe, (pU3nUecKre U XMMHUYECKHe CBOMCTBA (peaKIMK TUAPUPOBAHNUS, TaJIOT€HUPOBAHMS,

TUAPATALMH, TOPEHHUSI), TOJIYYEeHUE U TPUMEHEHUE
Tema 2.3. Conepxanue yueOHOro Marepuasa
ApomaTtuueckue Apenbl. benzoun: cocras, cTpoeHne, U3NIECKUE H XUMUYECKIE CBONCTBA (peaKuy TaloreHUPOBAHUS 1
YTJIEBOJOPOBI U HUTPOBAHUS), MOJyYeHUE U MpuMeHeHue. Tomayol: cocTtaB, cTpoeHue, GU3nYecKue U XUMUYECKUe
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CBOWCTBA (peakIMM TaJlOTCHUPOBAHUS M HUTPOBAHMS), MOJIYYEHHUE M TNPHUMEHEHHe. TOKCHYHOCTb
apeHOB. | 'eHeTnUecKas CBsI3b yIIIEBOJOPOIOB, IPUHAICKAIINX K PAa3JIMYHBIM KIaccaM

Conepxanue yueOHOro Marepuaja

Tema 2.4. [TpupoaHble HCTOYHUKH YTIeBOA0poAOB. [Iprpoanbliil ra3 u nomyTHble HeQTsAHBIE Ta3bl. HedTh 1 €€
[Ipuponusie npoucxoxaenue. CrocoOs! mepepaboTku He(TH: TIeperoHKa, KPEKUHT (TePMHUYECKHIA,
VCTOYHUKU KaTaJuTH4eckuil), muponus. [Ipoaykrsl nepepaboTku HEPTH, UX MPUMEHEHUE B IPOMBIIINIEHHOCTH U
yIJIEBOAOPOAOB M UX | B ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepadoTKH
nepepaboTka IIpakTHYeckoe 3aHsATHE.
Komnexuun «Hed1b» u «Yromby». O3HaAKOMIICHHE ¢ 00pa3IiaMy MJIaCTMACC, KayIyKOB U PE3UHBI, —
MOACIINPOBAHUC MOJICKYIT YITICBOJOPOA0B U I'aJIOTCHOIIPOU3BOAHBIX. HonyquHe 3THUJICHA U
M3yYEHHE €r0 CBOMCTB.
3. PA3JIEJL. Kuciopoacoaepxaiye OpraHuyeckue coe{uHeHus
Conepxanue yueOHOro Marepuaja
[IpenenbHble OJHOATOMHBIE CHOUPTHI. METaHON M 3TaHOJ: CTpOeHHE, (U3MYECKHEe U XHUMUYECKUE
Tema 3.1 CBOWCTBA (peaklMM C AaKTHUBHBIMH METAJJIaMH, TaJOr€HOBOJOPOJaMHU, TOpPEHHE), NPUMEHEHHE.

Cnuptel. Oenon

Bonoponnas cBsizb. [lelicTBHe MeTaHOa U 3TaHOJIAa HA OPraHU3M 4YeloBeka. MHOrOaTOMHBIE CITUPTHI.
OTUIIEHTIUKONb M TIIMLEPUH: CTPOCHUE, (PU3NUECKHUE U XUMHUYECKUE CBOMCTBA (B3aUMOJIEHCTBHE CO
HIEJIOYHBIMU METaJJIaMU, KaYeCTBEHHAsl PeakIisi Ha MHOTOaTOMHBIE cliUpThl). [leiicTBie Ha opraHu3m
yenoBeka. [Ipumenenue raunepuna u stwieHrnukonss. @enon. CtpoeHue MoseKyIbl, (PU3HYECKHE U
XUMHUYECKHEe cBoMcTBa eHosa. TokcnuHocTh denona. [Ipumenenue henomna

Tema 3.2.
ANLIerune!.
KapbonoBsie
KUCNOTEI. CI0KHBIC

3UpHI

Conep:xxanue y4e0HOro MmarepuaJa.

Anbreruasl 1 KeToHbl. DopMalbIeru, aleTanbIeru: CTpoeHne, GU3NIecKue 1 XUMHUYECKUE
CBOMCTBA (PEAKIIMU OKHCICHHS 1 BOCCTAHOBJICHHUS], KAUECTBEHHBIE PEAKIIMN), TOJTyUYCHUE U
npUMeHeHHe. ALIETOH: CTpOeHuE, (PU3NYecKre 1 XUMHUUECKUE CBOMCTBA (pPeaKUu OKUCICHUS U
BOCCTaHOBJIEHHUS), [TOJIy4yeHHE U puMeHeHne. OJHOOCHOBHBIE NpeiebHbIe KAPOOHOBBIE KUCIIOTHI.
MypaBbHHAasA U YKCYCHasi KUCJIOTHI: CTpOEHHE, (PU3NUECKUe U XUMHUECKUE CBOICTBA (CBOMCTBA,
o01mue A7 Kiacca KMCIIOT, peakius 3TepuuKanum), noirydeHue u npuMeHenrne. CTeapuHoBas v
OJICMHOBAs KUCJIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX KUCIOT. MbllIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCIIOT, MX Moroliee aercTBre. CroxkHble 3()Upbl KaK IPOU3BOIHbIE KAPOOHOBBIX
kucioT. ['maponns cnoxubix 3¢upos. XKupsl. ['naponus xxupos. [Ipumenenue xupos.
buosiornueckas poJib JKHPOB

JIP 1-33, M1-
50, I11-10

TeMma 3.3.

Conepxanue yueOHOro Marepuaja
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Yrnesoanl

VYrneBonpl: cocTa, KiacCcupUKAIUS yTriaeBOAOB (MOHO-, TU- U TIoJMcaxapubl). [mroko3a —
NPOCTEUIINIA MOHOCAXapUa: OCOOEHHOCTU CTPOEHHS MOJICKYIIbI, (PU3NYECKHE U XUMHUECKUE
cBoiicTBa (B3aumoseicTBue ¢ rugpokcuom meau(ll), okucnenne aMMuadHbIM PaCTBOPOM OKCHA
cepebpa(l), BoccranoBneHNe, OpOKECHHE. TIIFOKO3bI), HAXOXKICHHE B IPUPOJIC, TPUMEHEHNE,
ouosornueckas poib. @orocunTes. PpykTo3a Kak n3o0Mep rioko3bl. Caxapo3a — MpeACcTaBUTEThb
AucaxapuaoB, THAPOIIN3, HAXOXKACHUC B IPUPOAC U IPUMCHCHUC. KanMaJ'I " LOEJJII0JI03a KaK
npupoHble nonuMepsl. CTpoeHre Kpaxmaia U HeuTioo3bl. PU3ndeckue 1 XUMHYECKHe CBONCTBA

KpaxMauia (THAPOJIN3, KAaueCTBEHHAs! PEaKIusi C HOJIOM) JIP 1-33, M1-
IIpakTHYecKOe 3aHATHE. 50, I11-10
OnbIThIL:
- TOpEHHE CIUPTOB;
— okucienue 3tanona okcuaom meau(Il);
— B3auMoJIelicTBHE ruieprHa ¢ rugpokcuaom Meau(Il);
— OKHCJICHHE aJIbJIETH0B aMMHAYHBIM pacTBopoM okcua cepedpa(l) u ruapoxkcuaom meau(Il);
— B3aUMOJICHCTBUE KpaxmMasa ¢ HO/I0M.
CBoliCTBa pacTBOpa YKCYCHOM KUCJIOTBI.
4. PA3JIEJI. A3oTconep:kamue OpraHu4ecKue coeMHeHn sl
Copep:xxaHue y4e0HOIro MmaTepuaJja
AMUHBI. MeTUJIaMUH U aHWIMH: COCTaB, CTpOeHHE, (PM3HUECKUEe U XUMUYECKUE CBOWCTBa (TOpEHNeE,
B3aMMO/ICHCTBHE C BOAOH M KHCIOTaMH). AMUHOKHCIIOTHI Kak aM()OTepHbIC OpraHUYEeCKHe
Tema 4.1. coenuHeHus. Ou3nueckue u XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha pUMeEpe IIIUIIMHA). JIP 1-33, M1-
AMVHBL. buonornueckoe 3HaueHre aMUHOKUCIIOT. Ilentuael. benku kak mpupoaHbIe BEICOKOMOJIEKYJIIIPHBIE 50, I11-10
AMMHOKHUCIIOTHI. coenuHeHus. [lepBruyHas, BTOpuyHasi U TpeTUYHAs CTPYKTypa OenKkoB. XMMUYECKIE CBONCTBA
benku OETIKOB: TUAPOIIN3, ISHATypallHsl, KaYeCTBEHHBIC PEaKIIMU Ha OEJIKH.
IIpakTunyeckoe 3aHsATHE.
— JIeHaTypauus OEJIKOB IPH HAIPEBaHUU; JIP 1-33, M1-
— [IBETHBIE pPEaKIUU OCIKOB. 50, I11-10
5. PA3JIEJI. BbicOKOMOJIEKYJISIPHbIE COCIMHECHUSI
Tema 5.1. Conepxanue yueOHOro Marepuasa
[Tmactmaccsl. OCHOBHBIE NOHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHMI: MOHOMED, MOJIMMEpP, CTPYKTYpPHOE NP 1-33, M1-
Kayuyxu. Bonokna 3B€HO, CTENEHb MOJIUMEpU3AllUMd, CPEIHssl MoJeKyisipHas macca. OCHOBHBIE METONbl CHHTE3a 50, MN1-10
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BBICOKOMOJICKYJISIDHBIX ~ COCIUHEHMN —  TOJMMEpU3alus U ToJduKoHaeHcanus. [lnactmaccs
(MOAMATUIIEH, MOJIUIIPOIUJICH, MOJMBUHUIXJIOPUA, MOIUCTUpON). HaTypanbHblii U CHHTETHYECKHE
Kayuyyku (OyTaJMeHOBBIN, XJOPONPEHOBHI M M30MpPEHOBHIN). BosokHa: HaTypanbHble (XJIOMOK,
IePCTh, MENK), HCKYCCTBEHHBIE (AII€TATHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KaIllpOH M JIABCAH).

IIpakTHYecKkoe 3aHATHE.

O3zHakomMiieHHEe ¢ 00pa3liaMu IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB HEOI _1?_’1?1’_11\/([)1_
)
2 cemecTp
1 PA3JIEJIL. Teopernyeckue 0CHOBbI XMMHMH
Conepxanue yueOHOro Marepuaja
XUMHUYECKUH IeMEeHT. ATOM. SIIpo aToMa, H30TOMBI. DIEKTPOHHAs 0007I0UKa. DHEPTreTUUECKHE
Tema 1.1 YPOBHH, IOJYPOBHU. ATOMHBIE OpOHUTANH, S-, P-, d-d71eMeHThl. OCOOEHHOCTH pacHpeeCHHs
Crpoenue aToOMOB. 3JIEKTPOHOB 110 OPOUTAJISIM B aTOMaxX 3JI€MEHTOB MEPBBIX YETHIPEX MEPHOIOB. DIEKTPOHHAS
ITepuoanueckuit KoH(urypanus atoMoB. [lepuonnveckuii 3akoH u Ilepuoauueckas cucreMa XUMHUECKUX JIEMEHTOB JIP 1-33, M1-
3aKOH U . 1. MenneneeBa. CBsi3b epUOIUUYECKOro 3aKoHa U [leproanueckoi cCucTeMbl XUMUYECKUX 50, IT1-10
[Iepuonnueckas sanemenToB /. 1. MenzeneeBa ¢ COBpeMEHHON TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
CHUCTEMa XMMUYECKHX | U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB 110
anemeHToB J[. U. rpynnam M nepuojam. 3HaueHHue NEPUOAMYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.
MenneneeBa IIpakTHYeckoe 3aHsATHE: JIP 1-33, M-
JleMoHCTpauu: 50 111-10
Bunpr Tabnun «Ilepronnueckas cucrema xumudeckux sneMenToB Jl. M. MenneneeBay ’
Conepxanue yueOHOro Marepuaja
Crpoenue BemiecTBa. XuMHUUYECKas CBsA3b. BUIbI XUMHUUECKOW CBsI3U (KOBaJICHTHAS HETIOJISIPHAS 1
HOJIsIpHAs, MOHHAsA, MEeTaTNYecKas). MexaHn3Mbl 00pa30BaHMs KOBAJCHTHOW XUMUYECKOH CBSI3U
Tema 1.2. (oOMeHHBIN U TOHOPHO-aKLENTOPHEIHN). BogopoaHas cBs3b. BaneHTHOCTB. DIeKTpOOTPULIATEILHOCTb.
Crpoenue BemectBa. | CreneHb okuciaeHus. FIOHbI: KaTHOHBI M aHUOHBI. BeliecTBa MONIEKYIIPHOTO U HEMOJIEKYJISIPHOTO JIP 1-33, M1-
Mmuoroobpasue CTPOEHUA. 3aKOH OCTOSTHCTBA COCTaBa BEIIECTBA. T UMbl KPUCTATUIMYECKUX PEIIETOK U CBOMCTBA 50, IT1-10
BELIECTB BeniecTB. [lonsaTHe 0 nucniepcHbIX cucreMax. VIcTHHHBIE U KOJIOUIHBIE PAacTBOPHI. MaccoBas 101
BelecTBa B pactBope. Knaccudukarus HeopraHndeckux coennHeHnii. Homenkmarypa
HEOPraHWYECKHUX BellecTB. [ eHeTHnueckas CBSA3b HEOPraHUYECKUX BEILECTB, MPUHAICKALIUX
K pa3JW4HbIM KJIaccam
Tema 1.3. Coaepxkanue yueOHOro MaTepuajia } } } JIP 1-33, M1-
Xumunueckas peakuus. Kiaccupukanms XMuMIUUECKUX peakIfil B HEOPraHU4YeCKONH U OPTaHUYeCcKOM
XUMHUYECKUE PEaKIuu 50, IT1-10

XUMHH. 3aKOH COXPAaHEHHS MAacChl BEIIECTB; 3aKOH COXPAHEHMsI M ITPEBPALLICHUS SHEPTUU ITPU
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XUMHUYECKHX peakuusx. CKOpoCcTh peakiuu, e€ 3aBUCUMOCTh OT pa3iInyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. Xumudeckoe papHoBecue. MaKkTopsl, BIAAIOIIKAE HA COCTOSTHUE XMMUYECKOIO PABHOBECHS.
[Mpunnun Jle Ilarense. Dnexkrponurudeckas auccounarnusi. CUIbHBIC U ciadble 371eKTpoauTsl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCIasi, HEUTpallbHAad, 1eao4yHas. [IonaTue o BOTOpogHOM ITOKa3arese
(pH) pactBopa. Peakunu nonHoro ooMeHa. ['uaponan3 opraHMuecKuX U HEOPraHUYECKUX BEILECTB.
OKuCIUTEIbHO-BOCCTAaHOBUTENBbHBIE peaklinu. [IoHsTHE 00 2IEKTpOIN3e paciylaBOB U PaCTBOPOB
couield. IIpuMeHeHue 31eKTpoInsa.

IIpakTnyeckoe 3ansiTHe:

- TPOBENEHUE PeaKINii HOHHOTO 0OMEHA;

- OmpeneNeHue Cpeibl PaCTBOPOB BEILECTB € MOMOIIbIO YHUBEPCAIIBHOTO UHIUKATOPA.
Bnusinue pa3nuyHbix pakTOpOB Ha CKOPOCTh XUMUYECKOM PeaKIuu.

Pacuetsl ¢ UCTIOIB30BaHUEM TOHITHS «MAacCOBasi A0JIsl PACTBOPEHHOIO BEILIECTBAY;

— pacuéThl 0 YpaBHEHHUSIM XUMHUYECKUX PEAKIUi, B TOM YHCJIe TEPMOXUMHUYECKHE PACUETHI

10

JIP 1-33, M1-
50, I11-10

2 PA3JIEJI. Heopranunveckasi XuMHUs

Tema 2.1.
HeMmetamiel

Conepxanue y4eOHOro Marepuaja

Hewmeramisl. [lonoxxenue HemetamioB B [lepuoanyeckoil cucteMe XxuMuieckux snemeHToB /1. U.
MenzeneeBa 1 0COOCHHOCTH CTPOEHUsI aTOMOB. DHU3nUecKre CBONCTBA HEMETAUIOB. AJIJIOTPOIHS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yriepoaa). XuMuIecKue CBOMCTBA
BaXHEHIIINX HEMETAJIOB (TAIOT€HOB, CEPHhI, a30Ta, pocdopa, yriaepoaa u KpeMHUS) U UX COSTMHEHUN
(OKCHI0B, KUCIOPOCOAEPKAIIUX KUCIOT, BOJOPOAHBIX coenuHeHu). [IpumeHeHre BaKkHeHImx
HEMCTAJJIOB U HX COCHHHCHHﬁ.

Tema 2.2.
MeTanisl

Conepxanue y4eOHOro Marepuaja

Merannel. [Tonoxenne meramioB B [lepuoanueckoit cucremMe XuMu4ecKux 3semMeHToB /1. H.
MenpeneeBa. OCOOEHHOCTH CTPOCHHSI SJICKTPOHHBIX 000JI0UEK aTOMOB MeTaiuioB. O0mime
busndeckue cBoiicTBa MeTauioB. CIUTaBbl METAIIIIOB. DIEKTPOXUMHUUCCKHUH PSIT HAITPSHKEHU T
METaJIOB. XHUMHYECKHE CBOMCTBA BAKHEUIIINX METAILIOB (HATPUM, KaJIMA, KAJIBIINI, MarHUMH,
ATIOMHUHUH, IWHK, XPOM, KeJIe30, MeJlb) ¥ uX coequHeHni. O0mme crnocoObl MOTyYeHUs] METAJLIOB.
Mertamnyprus. Koppo3us MmeramioB. CriocoOsI 3aUThI OT KOppo3uu. [IpumeHenrne MeTamioB B ObITY
U TEXHHUKE

JIP 1-33, M1-
50, I11-10

IIpakTHYecKoe 3aHATHE:

KauecTBeHHBIE peaKkIMM Ha aHUOHBI U KATHOH aMMOHUS;

— B3aMMOJICHCTBHE TMIPOKCUAA ATFOMUHUSA C PACTBOPAMU KHUCIIOT U ILEIIOYEH;
— KaYeCTBEHHBIC PEAKIIMU HA KATHOHBI METAJLIOB.

10

JIP 1-33, M1-
50, I11-10
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Pemenue skcnepuMeHTaNbHBIX 3a1a4 110 TeMe «Hemeramiby;
Pemenue skcniepuMeHTaIBHBIX 3a71a4 110 TeMe «MeTaibl

3 PA3JIEJI. XuMus u Ku3Hb

Conepxanue yueOHOro Marepuaja

Ponps xumuu B o6ecrieueHnn SKOJOTUYECKON, YHEPTeTUYECKON U TUIIIEBOM 0€30MacHOCTH, Pa3BUTHHI
MCOUIIUHBI. ITonsrue o HAaYYHBIX MCTOAAaX MO3HAHUA BCUICCTB U XUMUYCCKHUX peaKHHﬁ.
[TpencraBienust 06 0OIIMX HAYYHBIX IPUHIMIIAX MPOMBIIUIEHHOTO MOJYYeHHs Ba)KHEUIITNX BEUIECTB.

Tema 3.1. UenoBek B MUPE BEIIECTB M MATEPUAIIOB: BAKHEHUIIINE CTPOUTENbHBIC MaTEPHAIIBI, KOHCTPYKIIMOHHBIE 2 JIP 1-33, M-
XuMHA B KU3Hb p P ) P p ’ pyK 50, IT1-10

MaTepuaibl, KpackH, CTEKJIO, KepaMuKa, MaTepuabl JAJis JJIEKTPOHUKHU, HAHOMAaTEepHAaIIbI,

OpraHWYECKUEe U MUHEpaIbHbIC yI0OpeHHs. XUMHUS U 3J0POBBE YEIOBEKA: MPABUJIa UCIIOIH30BAHHUS

JIEKapCTBEHHBIX MPENapaToB; MpaBuia 0€30MacHOr0 UCIOJIb30BaHUS MTpenapaToB OBITOBOM XUMUU B

TTOBCETHEBHOM KU3HU

[TpomexxyTounast arrectanus - TuddepeHIIMPOBaHHbBIN 3a4eT
Bcero: 61
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3. YCJOBUA PEAJIMBALIUU ITPOI'PAMMBI YYHEBHOI'O ITPEJIMETA

3.1. MarepuajibHO-TEXHUYECKO€E o0ecnevyeHne MPporpaMmMbl yueOHOro npeamera

VYuebHas ayauTopus IJsl IPOBEACHUS 3aHATUH BCEX BHUJIOB, MPEAYCMOTPEHHBIX 00pa30BaTEIbHOM
POrpamMMOii, B TOM YHCIIE TPYNIOBBIX U MHIUBUIYAJIbHBIX KOHCYIbTAUN, TEKYIIETO KOHTPOJIS U
IPOMEXKYTOYHOH aTTECTallnH, OCHAIIEHHAst 000py10BaHHEM, TEXHUYECKUMH CPEICTBAMHU O0YIECHUS
U MaTepHuaiaMi, YUYUTHIBAIOIIUMH TPeOOBaHUS MEKYHAPOIHBIX CTaHIAPTOB
Crnenmanmu3upoBaHHasi MEOEIb:

KOMIUIEKT yueOHO# meOenu (CTOoJ, CTYN) MO KOJUYECTBY OOYYaroIUXCcs; KOMIUIEKT MeOenu Jis
IpenoaBaTessi; MapKepHas J0CKa.

Texuuueckue cpencTBa 00y4eHus:

KOMITBIOTEp B cOOpe [T MpenoaaBaTess, IPOeKTOp, SIKPaH.

[lepeyeHb JUIIEH3MOHHOTO MPOTPAMMHOTO OOECIEYeHUs, B TOM UHUCIE OTEYECTBEHHOIO
IPOM3BOICTBA:

Windows 10, KoncynerantlLmtoc, Cucrema TAPAHT, Kaspersky Endpoint Security.
KommbioTepHass TeXHHKa ¢ TOAKIIOYEHHEM K ceTH «VIHTepHeT» M JOCTYNIOM B 3JIEKTPOHHYIO
nH(OpPMAIMOHHO-00pa3oBaTebHylo cpeny MMYVY.

YyeOHast ayquTOpus ISl IPOBEICHUS 3aHATHUN BCEX BUAOB, MPEIYyCMOTPEHHBIX 00pa30BaTEIbHOM
MPOrpaMMoOii, B TOM YHCII€ TPYNIOBBIX M UHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U
MIPOMEXKYTOYHOM aTTeCTallly, OCHAIIEHHAs 000PYI0BAaHHEM, TEXHUIECKIMH CPECTBAMHU 00yICHHUS
U MaTepualaMy, yYUTHIBAIOIIMMU TPeOOBaHUS MEXKAYHAPOIHBIX CTAaHIAPTOB, B T.4. A il ¢ OB3
Y MHBAJIMJIaMU, OCHAIlIEHHAas 000py0BaHUEM U TEXHUYECKUMU CPEACTBAMH 00YUECHHUSI
Crenmanu3upoBanHasi Mebenb 1 000pyJOBaHHE:

KOMIUIEKT y4eOHON Mebenu (CTOJ, CTYJ) MO KOJIUYECTBY 00YyJaromuxcs, B T.4. aJanTUBHAS MapTa
mis i ¢ OB3 v wHBaNMIamMu; KOMIUIEKT MeOeNnu MAJisi MpEenojaBaTelis, MapKepHas JIO0CKa;
MHTEPAaKTUBHAs JOCKa; IEPEHOCHBIE HACTOJbHbIE UIPhI: MIaXMaThl, IIAIIKH, TAKTUIbHBIE [IAIIKH,
TaKTHJILHBIC [ITAXMATHI.

TexHuueckue cpeacTBa 00ydeHus:

KOMITBIOTEp B cOOpe A TMpernojaBaTelis; KOJOHKH; MPOEKTOP, KOMIBIOTEp B cOOpe UIsl JUI C
HapyLICHUSIMH 3peHUS ¢ Ki1aBuatypoil bpaiins, nepenocHoe ob6opyaoBanue s c1a00CIbIIIaNX:
WHAYKIHOHHAs cuctema (maaykunoHHas nmetis) LOOPHEAR-150.

[lepeueHp JUIEH3WMOHHOTO MPOTPAMMHOIO OOECHEeYeHHs, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BOJICTBA!

Windows 10, Korcynsrantllntoc, Cuctema TAPAHT, Kaspersky Endpoint Security.
KoMmmbloTepHas TexHUKa C MOAKIIOYCHHEM K ceTH «VHTepHEeT» W JOCTYNOM B DIIEKTPOHHYIO
nH(pOopManmoHHO-00pa3oBaTenbHyI0 cpeny MMYVY.

bubnuoTeka (YMTANBHBIN 3aJ1, TOMEIICHHE JIJIT CAMOCTOSTEILHON PabOoThI 00yJarOIIIXCs).
Crenanu3upoBaHHast MeOeIb:

KOMIUIEKT y4eOHOU MeOenH, B T.4. aAanTUBHbIE TapThl A7 aull ¢ OB3 1 uHBamMIo0B.

TexHudeckue cpencTBa 00y4eHus:

KOMIIBIOTEpB B cOope; TeneBu3op Sharp; OGecrpoBonHas kinaBuarypa Clevy ¢ OONBIIMMHU SPKO
OKpAIIEHHbIMU KHONKAMH U DPA3AEIMUTENEM JIA JIML C HapyLIEHUSAMU OIOPHO-IBUIATEIBHOIO
amnmapara; poJulep, 3aMEHSIOMN KOMIBIOTEPHYIO MBbIlIb, IS JIMI C HAapyLIEHUSMU OIOPHO-
JBUTATEJILHOTO allapara; BHJICOYBEIMYMUTENb JJIEKTPOHHBIA PY4YHOH, MO3BOJSAIOIIMN YUTATh
CIA0OBUISIIUM JIIOJIIM TUIOCKOTIEYATHBIM TEKCT HAa MOHHUTOpE (9KpaHe) € BO3MOXKHOCTBIO
YBEIWYCHUSI TEKCTa; MOpTaTUBHBIA aucruield bpaiins Focus 14 Blue, Bktouarommii TOYEUHYIO
KJIaBHATypy, BO3MOXXHOCTh nojkimoueHus Kk I1K; kmaBuarypa co mpudrom bpaiins; HaymHukH;
KOJIOHKH.

[lepeyeHb JHUIIEH3MOHHOTO MPOTPAMMHOTO OO0EClEeYeHUs, B TOM YHUCIE OTEYECTBEHHOIO
IIPOU3BOJICTBA!
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Windows 10, Microsoft Office, Koncynsrantllmoc, Cucrema I'APAHT, Kaspersky Endpoint
Security.

KomnbroTepHass TeXHUKa C MOJKIIOYEHHEM K ceTH «VIHTepHET» M JIOCTYNOM B 3JIEKTPOHHYIO
nH(pOpManMoHHO-00pa3oBaTeNbHyI0 cpeny MMVY

[TomernieHnue st CaMOCTOSITENBHOM pabOTHI 00YJaIOLTHXCSI.

Crnenmanu3upoBaHHast MeOEIb:

KOMIUIEKT yueOHOIl meOenu (CTOoJ, CTYN) MO KOJUYECTBY OOYYaroIUXcs; KOMIUIEKT MeOenn Jis
IpernojaBaTessi; MapKepHas J0CKa.

Texuuueckue cpencTBa 00y4eHus:

KOMITHIOTEp B COOpe ISl TpEnojaaBaTelisi; KOMIBIOTEPHl B cOOpe g 00ydaroImmxcs; KOJOHKH;
MIPOEKTOP, FIKPaH.

[lepeueHp JHMIEH3MOHHOTO TPOTPAMMHOTO OOECICUeHHsS, B TOM YHCIE OTEYECTBEHHOTO
MIPOU3BO/ICTBA!

Windows Server 2016, Windows 10, Microsoft Office, Korcynsrantllntoc, Cucrema 'APAHT,
Kaspersky Endpoint Security.

KommbioTepHass TeXHHKa ¢ TOAKIOYEHHEM K ceTH «VIHTepHeT» M JOCTYyNOM B 3JIEKTPOHHYIO
nH(OpPMAIMOHHO-00pa3oBaTebHylo cpeny MMYVY.

3.2. UndopmanuonHoe odecrniedeHne 00yueHust
OcHoBHas1 JInTEepaTypa:

1. Andunorenoa, U. B. Xumus. bazoBeiii ypoBern: 10—11 kmaccel : y4eOHUK JJIsi CPETHETO
obmero ob6pazoBanusi/ U. B. Aupunorenosa, A.B. babkos, B. A. I[lonkoB. — 2-e¢ u3a., ucmhp. #
norn. — Mocksa : MznatensctBo FOpaiit, 2023. — 290 c. — (O0meo6pa3oBaTeIbHbIN ITUKIT). —
ISBN 978-5-534-16098-7. — Tekcrt : anexktponHbIii // Obpa3oBatenbHas miaatdopma KOpaiit [cait].
— URL: https://urait.ru/bcode/530422

2.  Kioes, M. B. Opranndeckas xumusi : yaeOHOE TOcOOHe i CpeaHero mpodeccrnoHalbHOTO
obpazoBanusi / M. B. KmoeB, M. I'. AGaymnaeB. — Mocksa: WsnatensctBo IOpaiit, 2023. —
231 ¢. — (IIpoeccuonanbuoe oobpazoBanue). — [ISBN 978-5-534-15288-3. — TeKCT : 2JIEKTPOHHBII
// Obpa3zoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/520093

JonosHuTeILHASA JUTEpPaTypa:

1. Illep6akoB, B.B. Heopranmueckas xumms. Bompockl u 3amgaum : ydeOHOE mocoOue st
cpennero npodeccuonanbHoro obpaszosanms / B. B. lllep6akos, A. A. ®upep, H. H. bapbotnna. —
2-e u3n., ucop. u pon. — Mocksa : M3mparensctBo HOpaiit, 2023. — 107 ¢. — (IIpodeccuonanbroe
obpaszoBanue). — ISBN 978-5-534-09133-5. — Tekcr : osnextpoHHbIH // OOpa3oBaTenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515522

2. Cracp, H. ®. O6mas u neopranudeckast xumusi. CipaBo4HUK : y4eOHOE TOCOOHE ISl CPEeTHETO
npodeccuonansHoro obpazopanus / H. @. Crace. — 4-e uzn. — Mocksa : UsnarensctBo HOpaiiT,
2023. — 92 ¢c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-09179-3. — Tekcer :
aneKTpoHHBIH // OOpa3oBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513072

DJIeKTPOHHbIE U3aAHUS

1. ®enepanbHbiii mopran "Poccuiickoe obpazoanue" (http://www.edu.ru/);

2. Hudopmanuonnas cucrtema "EgmHoe OKHO jgocTyma K oOpa3oBaTelbHBIM — pecypcam"
(http://window.edu.ru/);

3. Enmnas xomrekmus mudpoBsix odpazoBarenbHbIX pecypcoB (http://school-collection.edu.ru/);

4. OobpazoBarenpHbiit moptan "Yueba" (http://www.ucheba.com/)
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ITeyaTHbIEe N3MAHUS:

1. Ta6puensn O.C., Octpoymos N.I'., CnankoB C.A. «Xumus» 10 k1. M3narensctBo «IIpocBemienne»
(DenepanbHblil mepeueHb yueOHnKoB 2023 1.)

2. Ta6puensu O.C., Octpoymos W.I'., CnankoB C.A. «Xumus» 11 k. M3narenscrBo «IIpocBemenue»
(DenepanbHblil TepeueHb yueOHnKoB 2023 1.)

3. Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [Ipo3nos A.A.JIynun B.B. noz pexn. Jlynuna B.B.
«Xumusi» 10 k1. U3parensctBo «lIpocBemenuey» (Deaepanbublii nepedeHs yaeOHUKoB 2023 T.)

4. Epemun B.B., Ky3smenko H.E., Tepenun B.1., [lpoznos A.A.JIynun B.B. nox pen. Jlynuna B.B.
«Xumusi» 11 k. U3parensctBo «lIpocsemenuey» (Deaepanbublii nepedeHs yaeOHUKoB 2023 T.)

3.3. Peanu3anusi 371eMEHTOB NPAKTHYECKOH MOATOTOBKH

[lpakTHyeckass TOATOTOBKA MNpPU pealu3allMy YYeOHBIX IPEIMETOB, KYpCOB, TUCHIUILUINH
(Mofyneit) opraHu3yeTcsl yTeM MPOBEACHUS MPAKTHYECKUX 3aHATUH, MPAKTUKYMOB, 1JA0OPaTOPHBIX
paboT M WHBIX AHAJOTWYHBIX BHJOB Yy4YEOHOH JESATENBHOCTH, MNPEAYCMaTPUBAIOIINX YyYacTHE
00yJalomMxcs B  BBIIOJHEHHH OTIACIHBHBIX DJIEMEHTOB paboT, CBS3aHHBIX C Oyaymien
npo¢eCcCHOHATIBHOMN 1A TETbHOCTBIO.

[IpakTHyeckasi MOATOTOBKA MOXKET BKJIIOUATh B ceOsl OTJENbHBIC 3aHATHS JICKIIMOHHOTO THIIA,
KOTOpbIE TpEeAyCMaTpPUBAIOT Tepenavyy yueOHOH uHpopMmanuu 0oOydarommuMmcs, HEOOXOAUMOM JUIs
MIOCJIEYIOIETO BBHITIOTHEHUS Pa0oT, CBA3aHHBIX ¢ Oyaymiel mpodecCHOHATbHON AEATENbHOCTHIO.

3.4. BocnuraTeabHas COCTABJISIONIAS MPOTPaAMMbI

BocnurarenpHas cucreMa B YHUBEpPCUTETE HampaBieHa Ha (GOPMUPOBAHHUE M Pa3BUTHE
WHTEJUICKTYaJIbHOU, KYJIBTYPHOU, TBOPUYECKOH, HPABCTBEHHOM JIMYHOCTH O0yJaroImerocs, Oyaymero
CIEIMAJIMCTa, COYETAOIIEro B cebe mpodeccuoHaIbHbIe 3HAHUSI U YMEHHSI, BBICOKME MOpabHbIE U
MaTPUOTHYECKHE KavyecTBa, 00JIaalomero MpaBOBOM M KOMMYHHUKATHBHOW KYJbTYPOW, aKTHMBHOU
rpakIaHCKOM MO3ULINEN.

VYueonsiii npenmer OVYIL.610 Xumust ciocoOCTBYET pa3BUTHIO JIUYHOCTHBIX pe3yiabTaToB JIP
1-34 ¢ yuetom IIporpaMmMel BociuTaHUS 0OYJaIOLTHXCS.

3.5. TIpumeHeHHe 3TEKTPOHHOI0 00y4YeHHS M JMCTAHIMOHHBIX 00Pa30BaTEJbHbBIX TEXHOJIOTHI

[lpu peamuzanuu  00pa3oBaTENBFHONW MPOrpaMMBbl 00pa3oBaTeNbHAsS OpraHHW3alMs BIIPABE
MIPUMEHSATH 3JIEKTpoHHOE 00ydueHue (D0) u aucTaHImoHHbIe 0OpazoBatenbuble TexHomoruu (J1OT).

[Tox AMeKTPOHHBIM OOYYEHHEM MOHUMAETCS OpraHU3aIys 00pa30BaTENLHOU NESTEILHOCTH C
NPUMEHEHHEM CoJIepKalleiicss B 0a3ax JaHHBIX U UCTIOJIb3yeMOH MPH pealin3alui 00pa30BaTeIbHBIX
nporpaMMm HHPOpMAMK U OOECIEYUBAIIIMX €€ 00paboTKy HWH(POPMAIMOHHBIX TEXHOJOTHH,
TEXHUYECKHUX CPEJICTB, a TAK)KE MHPOPMAIMOHHO-TEIIEKOMMYHHUKAI[HOHHBIX CETEH, 00eCTIeUNBAIOIINX
nepegady IO JIMHHUSAM CBSI3M yKa3aHHOW WHQOpMAIuy, B3aUMOJCHCTBHE OOYyJarommxcs U
MeAarorndeckux paboTHUKOB. [log  AMCTaHIIMOHHBIME  OOPa30BATEIBHBIMU  TEXHOJIOTHSMHU
MOHUMAIOTCSI  00pa30BaTENbHBIE TEXHOJOTHUH, pealu3yeMble B OCHOBHOM C TPUMEHEHUEM
UH(OPMAIIMOHHO-TEIEGKOMMYHHUKAIIMOHHBIX ~ CETe TpH  OMOCpPEIOBAaHHOM (Ha  PacCTOSHUM)
B3aMMOJICHCTBUH O0YJAIOIINXCS U TIeIarorH4ecKuX PaOOTHUKOB.

3.6. Oco0eHHOCTH OPraHU3aAMU 00PA30BATEIBHOI IeATEJbHOCTH JJIsl JTHI ¢ OTPAHUYECHHBIMU
BO3MOSKHOCTSIMH 3/10POBbSI

Apanranus pabodel MporpamMmbl AMCHUIUIMHBI MTPOBOAUTCS TPU pEaTH3alMy aIarnTHBHOU
00pa3oBaTeNbHOW MPOTrpaMMBbl (ITPH MPEIOCTABICHUN MHIUBUAYAILHOW MPOTPAMMBI peaOuIHTAIIUH
nin abmmranuu (MITPA) naBanmma pa3pabaThIiBaeTCsi B COOTBETCTBHHU C €r0 MOTPEOHOCTSIMHU) — B
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Hensx oOecnedeHus NMpaBa MHBAIHMIOB M JIMI[ C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 37J0POBBSI Ha
NoJy4eHrue npodeccHoHaIbHOr0 00pa30BaHUs, CO3MAaHUS HEOOXOAUMBIX JUIS TMOJTYYEHHUS CPEIHETO
npodeccnoHansHOTO 00pa30BaHMs YCIOBHH, a Takke 00eCredYeHHs JOCTHKEHUS O0yYarolIMMHUCS
UHBAJIMAAMU U JIMI[AMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37J0POBbS PE3YNIbTATOB (DOPMUPOBAHUS
NPAaKTUYECKOTO OMBITA.

WNudopmanus o creruaibHbIX YCIOBHAX, CO3AAHHBIX AJS OOYYaIOUIMXCS C OTpaHUYCHHBIMU
BO3MOXHOCTSIMH 3/I0pOBbsI, pa3Mmeliena Ha caiite MMY (http://www.mi.university).

Jns obyuenuss mHBaIMAoB U nuil ¢ OB3, uMeronmx HapymeHHs ONOPHO-IABUIAaTEILHOTO
amnmapara OOECleYMBAaIOTCA YCIOBUSL OECHpPENsTCTBEHHOTO JOCTyna B Yy4eOHbIE MOMEIICHUS,
CTOJIOBYIO, TyaJIeTHbIC, APYTUe MOMEIIeHHs (HaIU4YKe MaHAyCOB, TIOPYYHEH, PaCIINPEHHBIX ABEPHBIX
MIPOEMOB U JIp.).

3.7. OOopynoBaHue y4eOHOro KaOMHeTa Il 00Yy4aAIOIIUXCHA C PA3JIHYHBIMU BHAAMU
OrpaHUYeHusl 310POBbS

OcHamienne kaOuMHETa JOJDKHO OTBEYAaTh OCOOBIM  00pa3oBaTeIbHBIM MOTPEOHOCTM
00yJaromUXCsl UHBAIHUIOB U JII[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSMHU 310pOBbsi. KaOWHET moJmKeH
OBITH OCHAIICH 000py/IOBaHHWEM M YU4€OHBIMU MECTAMH C TEXHUYECKHUMH CPEJICTBAMHU OOyUYEHUS IS
00yJaroIUXCs ¢ pa3IMYHbIMH BHIaMU OTPAHUYEHUH 30POBBSI.

Kabuner, B xoTopoM 00ydaroTcsi JUIla ¢ HapylIEHHEM ClIyXa, JOJDKeH OBITh 00OpYIOBaH
UHAYKIIMOHHBIMH CUCTEMaMH (MHAYKIIMOHHBIMH METIISIMH).

g cnaGoBuasmux oOyyaroumxcs B KaOWHETe MpeaycMaTpUBaeTCs HalIMuie KOMIBIOTEPHON
TEXHHUKH JJI MPOCMOTpa yueOHOI HHpOpMaIMK TPU TOMOIIH BHI€0-YBEIUUUTENCH, UCIIONIb30BaHNE
KJIaBHATYpPHI co mpudTom bpaiims.

Jnst oOydaromuxcsi ¢ HapyIICHHEM OIOPHO-JIBUTATEIBLHOTO ammapara KaOuHeT o0opyayercs
aJIaNTUBHBIMU MAPTAMU C PETYIUPOBKOM BHICOTHI.

BrlieykazaHHOe OCHaIlleHHE YCTaHABIMBAETCS B KaOWMHETE MPU HAIWYMHM OOYYaromMXCs MO
aZlanTUPOBAHHOM 00pa30BaTEIIBHOM MPOTpaMMe C YIETOM UMEIOIIETOCS THUTIA HAPYIIEHUH 3I0POBBS Y
00ydJaromerocs.

[Ipy HEOOXOIMMOCTH TMPETOCTABISIIOTCA OCCIUIATHO CHEIUaIbHbIE YYEOHUKHM W ydeOHBIC
nocobusi, uHasg ydeOHas nureparypa. MiMeercss BOZMOKHOCTh IPEIOCTABICHUSI YCIYr acCHCTEHTA,
okasbIBaroliero odoydarommmcs ¢ OB3 HE0OXOIMMYI0 TEXHUYECKYIO MOMOIb, B TOM YHCIE YCIYT
CYpJIOTIEPEBOJUMKOB M TU(HIOCYPIOTIEPEBOJINKOB.

3.8. ®opmbl 1 MeTOAbI KOHTPOJISI M OLIEHKH Pe3yJIbTaTOB 00y4eHMsI

[Tpumensiemble pu peanu3anuy paboueil mporpaMmbsl OPMBI U METObI KOHTPOJISI IPOBOAATCS
C Y4E€TOM OTPaHUYEHUs 3J0POBbs 00yUYaIOIIUXCSL.

[lenblo TeKyIIEero KOHTPOJIS SBISETCS CBOEBPEMEHHOE BBISBICHHUE 3aTPYJHEHUN U OTCTaBaHUS
00y4aromerocsi ¢ OrpaHMYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI 1 BHECEHHE KOPPEKTUBOB B y4EOHYIO
JESTEIIBHOCTD.

dopma NPOMEKYTOYHOW AaTTECTAllMU YCTAHABIMBAECTCSI C YYETOM HHIUBUAYAJIbHbBIX
NCUXO(PHU3MUECKUX OCOOCHHOCTEH OO0yJalomuMxcs WHBAIMIAOB W JIMI C OrpaHHUYCHHBIMH
BO3MOXHOCTSIMH 3710pOBbs (YCTHO, MUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMIIbIOTEpe, B (opme
TECTUPOBAHUSA U T.IL.).

[Ipu mpoBeAeHUN TPOMEXKYTOYHOW aTTecTalMu OOydaromeMycs IMperoCTaBisieTcss BpeMs Ha
HOJTOTOBKY K OTBETY, YBETMUEHHOE HE OoJiee UeM B TPHU pa3a OT YCTAHOBJIEHHOTO JUIS MOJTOTOBKH K
OTBETYy 00YUaIOMIMMCS, HE UMEIOIIUM OI'PaHHYEHHIA IO COCTOSIHUIO 3/I0OPOBBS.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITIPEIMETA

KonTponb u oleHka pe3yibTaTOB OCBOEHUS  y4eOHOTO

nmpeaMeTa

OCYHICCTBIIACTCA

npernojaBaTeyieM B IpOIEcce NPOBENEHUS YUYEOHBIX 3aHATHUH, TEKYIIEro M IMPOMEKYTOUHOTO

KOHTPOJISL.

Oco0eHHOCTH OIICHKH JINYHOCTHBIX U METAIIPEIMETHBIX PE3yIbTAaTOB OCYIIECTBIISICTCS B PAMKaX:
- TeKyllas OIleHKa (OCYIIECTBISETCS IPEernoaaBaTeeM IMPEUMYIIECTBEHHO Ha OCHOBE

€XKeTHEBHBIX HAOIIIOICHUH B X0/I¢ YUCOHBIX 3aHATUN 1 BHEYPOUHOU ACSITEILHOCTH);

- 3aTUTa UHANBUYAJILHOTO MTPOEKTa (TIPH HAJTMYUH);

- BHEIIHUE HeNepcOHU(HUIMPOBaHHBIE MOHUTOpHHroBble HccienoBanus (BIIP CIIO mns

OLICHKH METaIpeIMETHBIX PE3yIbTaTOB).

JIOCTIXKEHHE CTYJeHTaMU NPEAMETHBIX Pe3yJbTaToOB, YCBOCHHBIC 3HAHUS U MPUOOPETCHHbIE
CTYAECHTaMM YMEHHs, OCYIIECTBISIETCA CIEAYIOUMMH (JOpMaMH ¥ METOAAMU KOHTPOJISL.

PesynbTaTsl 00yyeHHs Kpurepun | Metoabt
OLICHKH OLICHKH
[IpenMeTHBIC pe3yabTaThl 0 «XuMUs" (0a30BBIA YPOBEHB) IOJKHBI | Y CTHBIC OrueHka B
o0ecneunBaTh: OTBETHI paMKax
1 - cdopMHUPOBAaHHOCTb  NPEACTABICHUH: O  XHUMHYECKOW | OLIEHUBAIOT | TEKYIIEr
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KAapTHHBI MHpa, POJM XUMHH B | €A IO 0
NO3HAHUU SBJICHUNA TPUPOABI, B (OPMHPOBAHUU MBIIUICHUS M KYJAbTYPHI | NATHOAIIBH | KOHTPOJIS
JUYHOCTH, €€ (PYHKIHMOHAIBHON TPaMOTHOCTH, HEOOXOIMMOM NJIsl pELIeHHs | Oi CUCTEME. | pe3yibTa
NPAaKTUYECKHX 3a7[ad U HKOJOTHUECKH 00OCHOBAHHOTO OTHOULICHHUS K CBOEMY | 5 — TOB
3I0POBBIO U IPUPOJHON Cpene; OTJINYHO, BBIIIOJIHE
[12 - BmageHue cUCTEMOM XMMUYECKUX 3HAHMM, KOTOpas BKJIIOYAET: | TPAMOTHO, | HUSA
OCHOBOIIOJIATaloNINe TMOHATUSA (XUMUYECKUH 3JIEMEHT, aTOM, JJIEKTPOHHAsS | MOJIHO 3a1aHUI
o0oJouka aroma, s-, p-, d-dJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJa, | U3JI0KEH TUISL
BAJICHTHOCTh, 3JEKTPOOTPHULATENBHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas | MaTepuai CaMoOCTOS
CBSI3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBIA 00bEM, YIIEepOJHBINH CKener, | 4 — TEJIbHON
¢byHKIIMOHAIbHAS TpyMa, paguKkail, U30Mepus, U30Mephl, TOMOJIOTHYECKU | XOpOILIO, paboThL.
psia, TOMOJIOTH, YTJIEBOJOPO/Ibl, KUCIOPO- U a30TCOAEPKALLUE COeIMHEHUs, | AonyckaeTc | OneHka
OMOJIOTMYECKH aKTUBHBIC BemiecTBa (yriaeBOMBI, KUPBI, OCIKH), MOHOMEp, | S OJHA — YCTHBIX
IOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAUHEHMS, | IBE OTBETOB
KPUCTAJJIMYECKAsl pPEelIeTKa, THUIbl XUMHUYECKUX pPEaKuil (OKUCIUTENbHO- | ONIMOKH B B
BOCCTaHOBUTEIIbHBIE, 3K30- U SHAOTEPMUYECKUE, PEaKI[IH HOHHOTO 0OMEHA), | U3JI0KEHUU | pe3ylibTa
pacTBOP, IMEKTPOJINUTHI, HEIJEKTPOJIUTHI, JIEKTPOIIUTHYECKAs TUCCOLMALN, | MaTepuana | Te
OKHCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUECKON PEAKIIUN, XUMUYECKOE | U PEUEBbIE | YCTHBIX U
paBHOBECHE), TEOPUU M 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOEHHUS | OUTUOKH MUChbMEH
opranuueckux BemecTB A.M. bByrtnepoBa, Teopusl 3IEKTPOJIUTUYECKON | 3 — HBIX
aucconunanuu, nepuoandeckuit 3akon .M. MenzaeneeBa, 3aK0OH COXpaHEHHS | YAOBJIETBOP | OMPOCOB,
Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3BIK XMUMUH, (PAKTOIOTHYECKHE | UTENBHO (B | KOraa
CBEICHMS O CBOMCTBAaX, COCTaBE, MOJYyYEHUHU U OE30MMaCHOM HCIIOJIb30BAHUHM | LIEJIOM TeMa | MpoBeps
BOXHEHIINX HEOPraHWYECKUX M OpPraHWYeCKHX BEIIECTB B OBITY U | PacKpbiTa, | IOTCH
MIPaKTUYECKON EATEIbHOCTH YEJIOBEKA; JIOMYLIEHbl | TEOPETUY
I13- chopMupoBaHHOCTH YMEHUH BBISBIISATH XapaKTepHbIC IPU3HAKU U | peUeBbIe €CKUe 1
B3aMMOCBS3b U3YUEHHBIX MOHSATHH, MIPUMEHSITh COOTBETCTBYIOLIUE MOHATUS | OMIMOKH) MpaKkTH4e
IIPU OIMCAaHUM CTPOEHHMS]I M CBOMCTB HEOPraHMYECKMX M OPraHUYecKux | 2- CKHeE
BEILECTB U UX NPEBPAILECHHI; BBISBISATh B3AUMOCBSI3b XUMUYECKUX 3HAHUM C | HEY/IOBJIETB | 3HAHUS
HNOHATUSAMHU U TPEACTABICHUSMH JIPYTUX €CTECTBEHHOHAYYHBIX NPEIMETOB; | OPUTEIBHO | 00ydYaro
[14-  chopMHpPOBAaHHOCTH YMEHHH WCIIOJIH30BaTh HAWMEHOBAaHWs | (OOydYarOIIM | IITUXCS.
XAMHYECKUX COCIUHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOW U | HCS HE Orenka
MPUKIIATHOM XMMUHU U TPUBUAIbHBIC Ha3BaHUs BaXKHEHIIIUX BEHIECTB (3TUJICH, | MOXKET BBIIIOJIHE
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areTUIIeH, TIuIepuH, (eHol, GopMaabAeru, YKCyCHas KUCIOTa, TIUIHH,
yrapHblii ra3, yrjeKuciblid ra3, aMMUak, raiieHas H3BECTb, HeraileHas
U3BECTh, MUTHEBAS COA U APYTUX), COCTABIATH POPMYIIbI HEOPTAHHYECKUX H
OpPraHMYECKUX BELIECTB, YPaBHEHUS XUMHUYECKHX peakUuui, OOBACHATH UX
CMBICII; TOATBEPXKAATh XapaKTEpHbIE XUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMU U 3aIUCSAMHU YPAaBHEHUN XUMHUYECKUX
peaKUuii;

I15 - chopmupoBaHHOCTH YMEHHI YCTaHABIMBATH MPHUHAJICKHOCTD
M3YYEHHBIX HEOPTraHWYECKUX U OPraHMYECKUX BEIIECTB K OMpPEAeNICHHBIM
KJIaccaM U rpyImaM COeIUHEHH, XapaKTepru30BaTh UX COCTAB U BaKHEUIIINE
CBOWCTBA; OMpPENENSITh BUIBI XMMHUYECKHX CBsi3eH (KOBaJleHTHas, MOHHAs,
MeTaJlJIN4ecKasi, BOJAOPOHAs), TUIbl KPUCTAIIMYECKUX PELIETOK BEILECTB;
KIIACCU(UIIUPOBATH XUMUYECKUE PEAKIIHH;

[16- BnageHHe OCHOBHBIMHM METOJAMHU HAyYHOTO MO3HAHUS BEIIECTB U
XUMHUYECKHX  sIBICHUW  (HAONMIOeHWEe,  U3MEpPEeHHE,  JKCIICPHUMEHT,
MOJICTUPOBAHUE);

I17- chopMupOBaHHOCTH YMEHUN IPOBOJUTH PACUETHI 10 XUMHUECKUM
dbopMynaM © ypaBHEHHUSM XHUMHUYECKUX PEAKIMA C HCIOJIb30BaHUEM
bu3nYeCKUX BEIMYMH, XapaKTEPU3YIOIIMUX BEUIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: Macchl, 0oObeMa (HOpPMalabHBIC YCIOBHS) Ta30B, KOJIUYECTBA
BEIIECTBA; MCIIOJIb30BaTh CHUCTEMHBbIE XMMHMYECKHWE 3HAHUS U1 MPUHSITUS
pelieHui B KOHKPETHBIX KM3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMU
U X IPUMEHEHUEM;

I18- chopmupoBaHHOCTH YMEHUN IUTAHUPOBATH ¥ BBIMOIHSTH
XUMHUYECKUM OSKCIEpUMEHT (MIPEBpALICHUS] OPTaHUYECKUX BEIIECTB IpH
HarpeBaHuM, MOJYyYECHUE HTUIICHA U U3YYEHHUE €Tr0 CBOMCTB, KaUECTBEHHBIE
peakuuy Ha ajgbAETUIbl, KpaxMaj, YKCYCHYIO KUCIIOTY; AeHaTypalus OeIKoB
IpU HarpeBaHUM, I[BETHBIC PEAKIIMU OCJIKOB; MPOBOJUTH PEAKIIMA HOHHOTO
oOMeHa, OIpeneNsaTh Cpeay BOAHBIX pPacTBOPOB, KAUYECTBEHHbIE PEAKIMHU HA
cynb(ar-, kapOOHAT- W XJIOPHI-aHHOHBI, Ha KATHOH aMMOHHS, peIlaTh
SKCTIEpUMEHTAIbHBIC 3adaun 1mo Temam "Mertamisl" u "Hemeramsl") B
COOTBETCTBUU C TMpaBUIAMH TEXHUKUA OC30MACHOCTH MPHU OOpAIEHUU C
BelleCTBaMH M J1a00paTOPHBIM 000pYAOBaHUEM; MPEACTABIATh PE3YJIbTATHI
XUMHUYECKOT0 IKCIIEPUMEHTA B JOpME 3aIUCH YPABHEHUN COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

I19- cdopMuUpPOBaHHOCTH YMEHHSI aAHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TMOTY4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (CPEICTB MacCOBOM
uH(popmManuu, cetb UHTEepHET U Apyrue);

I110- chopmupoBaHHOCTH YMEHMI COOMIOATH MPABHIIA SKOJIOTHUECKH
[EJIeCO00Pa3HOr0 TOBEACHUSI B OBITY U TPYIAOBOU IESATEIBHOCTH B LEJSIX
COXPaHEHHUsI CBOETO 3/I0POBbS U OKPY>KAIOLIEH MPUPOJIHOM Cpeibl; yUUTHIBATD
OMacHOCTh BO3JIEUCTBHS HA KUBbIE OPraHU3MBI OIPEACIICHHBIX BELIECTB,
MOHMMAasl CMBICJT TOKa3aTeJsl MPeAETbHON TOMYCTUMON KOHIIEHTPALIUH;

I111- JUIsE  O0y4aromMxcs C OTPaHHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBBs: CHOPMUPOBAHHOCTH YMEHHUS MPHUMEHSTHh 3HaHHUS 00 OCHOBHBIX
JOCTYITHBIX METOJIaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJICHUI;

[112- st cnensix v CIa00BUIANITUX 00YJArOITHXCSI: CHOPMUPOBAHHOCTH
YMEHHsI HCIIONB30BaTh peNbeHO TOUEUHYIO CcHUCTeMy oOo3HaudeHwit JI.
bpaiins g 3anucu XuMU4IecKux hOopMyIl.

H3JI0KUTh
MaTepHan)
OrneHKH 3a
TECTOBBIE
3aJlaHus
OLICHUBAIOT
cs 1o
KOJIUYECTBY
BBIIIOJTHEHH
BIX,
Harpumep,
10 3amanui.
10, —«5»
9,8, 7, -«4»
6,5 -

«3»,
Mesnblie 5
3aJaHui —
«2»

HHBIX
TECTOB,
JIOKJIaI0B
)
Mpe3eHTa
IIAH.

Jlis arTecTanyy 00yJarOIIUXCsl HA COOTBETCTBHE UX MEPCOHATBHBIX JOCTHKCHHI 00YUICHHUS 110
y4eOHOMY TIpeMETYy co3aaeTcsl (OHJ OIEHOYHBIX CPENCTB, MO3BOJISIIOIINE OICHUTH MPEAMETHBIC

(3HAHUS ¥ YMEHHUS) U METaNpeIMETHBIC Pe3yIbTAThI.
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OreHKa JIMYHOCTHBIX PE3y/IbTaTOB (B TOM YHCIIE C Y4€TOM pabodeil mporpaMMbl BOCITUTAHUS)
MOJKET OBITh MPOU3BEEHA C IPUMEHEHHEM CIIeTYIOUINX (JOPM OIICHUBAHMUS:

- IepcoOHU(pULMPOBaHHAS (IEMOHCTPUPYIOLIAs JOCTHKEHUSI KOHKPETHOTO 00Yy4aloIerocs);

- HemepcoHU(UIMPOBaHHAS (XapaKTepu3yoIlas JOCTHXKEHUS B Y4eOHOW rpymme, y
KOHKPETHOTO MeAarorndeckoro paboTHUKA, B 00pa30BaTeIbHOM OpraHU3aIlii B IIEJIOM);

- Ka4eCcTBEHHas (M3MEpEHHAs: B HOMUHATUBHOM IIIKaJIe: €CTh/HET);

- KOTMYEeCTBEHHAs (M3MEpEeHHAsl, HAaIPUMEp, B PAHTOBOH IIKaJie: O0IbIle/MEHBIIIE);

- UHTerpajibHas (OICHEHHas C MOMONIbI0 KOMIUJIEKCHBIX TECTOB, MOPT(OIHO, BBICTABOK,
Mpe3eHTalU);

- nuddepeHnmpoBaHHas (OIIEHKA OT/IEITBHBIX aCTIEKTOB Pa3BUTHSA).

[Ipu 3TOM MOTYT IIpeyCMaTPUBATHLCS CIIEAYIOIINE METOIbI OIICHHBAHMS:

- HaOIIOAEHUE;

- OpT¢OIHO;

- OKCIIepTHAas OLICHKA,

- CTaHJapTU30BaHHBIC ONIPOCHUKU;

- IPOEKTUBHBIE METO/IBI;

- CAMOOIICHKA;

- aHAJIU3 TPOYKTOB JACSITEIBHOCTH (ITPOCKTOB, MPAKTHYECKUX, TBOPUECKUX padOT) U T.1.
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