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1. MACIIOPT PABOYEN NTPOT'PAMMbI YYEBHOM JUCIUIIJINHBI
OV .07 Xumust

1.1. O6n1acTh NpUMeEHEHUS POTPAMMBI

Pabouass mporpamma o0OmieoOpasoBarenbHoi yueOHON mucnuumabl OY .07 Xumus SBISETCS YacThIO
MPOTPaMMBI TIOATOTOBKH crieianicToB cpeanero 3BeHa (IITICC3) ma 6a3ze ocHOBHOTO 00ImIEro oO0pa3oBaHHSA U
TpeHa3HaueHa TS U3YyUCHHUS XUMHHN B PO eCCHOHAIBHBIX 00pa3oBaTenbHBIX opranm3amsx CIIO, peanusyromux
00pa3oBaTeNpHYI0 HPOTPaMMy CpexHero odmiero oOpa3oBaHUS Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHMSA NpHU
MOJTOTOBKE CIIEIHAIMCTOB CPEAHETo 3BeHa 1o cnenuaitbHocTh 15.02.04 CnennanbHpIe MAIIUHEL H yCTPOHCTBA

1.2. MecTo AMCHUIUIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI:
Pabouas nporpamma puctuminasl OY J1.07 Xumust oTHocHTCsI K 00111€00pa30BaTeIbHOMY LIUKITY M IMEET KOJ|
OV /.07 B cootBeTcTBUM ¢ yueOHBIM miaHoM [ITICC3  cnermansroctu 15.02.04

1.3. Leau n nianupyemMsbie pe3yJibTaThl 0CBOEHHUST TUCIUIINHDI:

1.3.1. Hean u 3a1a4m AMCUMTLTAHBI

— dQopMupoBaHHE Yy CTYINCHTOB IPEJCTABICHHS O XWMHYECKOW COCTaBIISIONICH eCTeCTBEHHO-HAayYHOMH
KapTHHBI MUPa KaK OCHOBBI IIPHHSATHS PEIICHUN B )KU3HEHHBIX M IPOM3BOACTBEHHBIX CUTYAIUsAX, OTBETCTBEHHOTO
HOBEJCHHS B IPUPOTHOM CPex;

— cdopMHUpOBaTh IMOHNMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHsS XHMHYECKHX IIPOLIECCOB M SIBICHUH B
OKpYy’Xarolei cpefie, IeIOCTHOIH Hay4HOW KapTHHBI MUPa, B3aUMOCBS3H U B3aHMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

— pPa3BUTh YMEHHUS COCTaBIATH (OPMYNbl HEOPraHMYECKMX ¥ OPraHWYCCKHX BEIIECTB, YpPaBHEHHUS
XMMHYECKHX PEaKIUi, 00BSICHATh UX CMBICI, HHTEPIIPETHPOBATh PE3YJIbTAThl XUMUYECKUX dKCIIEPHMEHTOB;

- C(bOpMI/IpOBaTI) HaBBIKW TPOBEACHUA HpOCTeI\/’IL[II/IX XUMHUYCCKUX OKCIICPUMCHTAIbHBIX I/ICCJ'ICI[OBaHI/Iﬁ C
co0JToIeHrEM MpaBuIl 0€30IaCHOTO O0pAaIeHHs C BELECTBAMU M JIAOOpaTOPHBIM 000PYA0BaHUEM;

— chopMHPOBATh YMCHHUS MPOTHO3UPOBATH MOCJICACTBUS CBOCH JCATEIBHOCTH U XUMHUCCKUX MPUPOIHBIX,
OBITOBBIX U MMPOU3BOACTBCHHBIX MIPOLICCCOB;

— cdopMHUpOBaTh MOHHUMaHUE 3HAYMMOCTH JOCTH)KCHUH XUMHUYECKOH HAyKH M TEXHOJOTHH IJIsl pa3BUTHS
COLIMANIbHOW M IPOM3BOJICTBEHHOI cdep.

1.3.2. OcBoenne cogepxkaHusi y4eOHOUH TUCHUIUIMHBI «XMMH» ofecnieuyuBaeT JTOCTHIKEHHE
CTYJAEHTAMH CJIeAYIOIIUX Pe3yabTATOB:

-NpeAMeTHBbIX:

- I11 chopMHPOBAHHOCTD MPECTABICHNUI: O XUMUYECKOW COCTABJISIONICH €CTECTBEHHOHAYYHOM KapTHHBI
MHpa, POJIM XMMHUH B MO3HAHWU SIBIICHUH NPUPOJBI, B (POPMHUPOBAHUHU MBIIUICHUS U KYJBTYpPbI JINUHOCTH, €€
(hyHKIIMOHATIBPHON T'PaMOTHOCTH, HEOOXOAMMOW IS PpEIIeHHS TMPaKTHYECKUX 3aad M IKOJOTHYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/I0pPOBBIO U IIPUPOAHOI cpere;

- 112 BJIaJICHHUEC CUCTEMOM XHMMHYECKHUX 3HaHHf/'I, KOTOpasd BKIIIOYACT: OCHOBOIIOJIAraroIue IMOHATHA
(XMMHYECKH 3JIEeMEHT, aTOM, 3JIEKTpOHHAas 000JI04Ka aTtoMa, S-, p-, d-3JIEeKTPOHHBIE OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEILHOCTD, CTENEHb OKHCIEHUS, XUMHUYECKas CBS3b, MOJb, MOJIIpHAas
Macca, MOJBIPHBIH 00BEM, YIIIePOIHBIN CKeNleT, (YHKIHOHAJbHAs TPYNIa, Paaukai, H30Mephs, H30MEpHI,
TOMOIIOTHYECKUH PsiZl, TOMOJIOTH, YTIICBOJAOPOIBI, KACIOPOA- U a30TCOACPIKAIINE COCTUHCHUS, OMOIOTHICCKH
AKTUBHBIC BEMIeCTBA (YIIIEBOIEI, JKHUPHI, OSIKN), MOHOMEP, IOJIHMEP, CTPYKTYPHOE 3BEHO, BRICOKOMOJICKYJIAPHBIC
COCIIMHEHUS, KPUCTAJUIMIECKas peIIeTKa, THIBI XUMHUYECKUX peaknuil (OKHCIUTEIbHO-BOCCTAHOBHUTEIBHEIC,
9K30- W OJHIOTCPMHUYECKHE, pPEaKIUd WOHHOTO OOMEHa), pacTBOp, JJCKTPOJHTHL, HEIIEKTPOIHTHL,
NIEKTPOJINTHYECKAS AUCCOLUAINS, OKUCIIUTEIh, BOCCTAHOBHUTENb, CKOPOCTh XMMHUYECKOH peakiiny, XHMUIEeCKOe
paBHOBECHE), TEOPUU M 3aKOHBI (TEOPHsI XMMHUYECKOTO CTPOCHHUS opraHmdeckux BemecTB A.M. Bytnepona,
TEOpUs dINEKTPOJIUTHUECKOH JUCccouaIum, nepuoandeckuii 3axon J.M. Menaeneesa, 3aKOH COXpaHEHHUS MaCChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHUH, (I)aKTOHOFI/I‘IeCKI/Ie CBCICHUS O CBOﬁCTBaX, COCTaB€, NMOJIYYCHUU
1 6€30T1aCHOM HCTIOIh30BaHUH BAKHEHITNX HEOPTaHWIECKUX M OPTraHWYECKHUX BEIIECTB B OBITY W MPAKTUIECKOI
JIeSITEIbHOCTH YEI0BEKa;

- [13 chopMHUPOBaHHOCTH YMEHUIT BBISIBIIATH XapaKTePHBIC MPHU3HAKH U B3aUMOCBSI3b N3YYCHHBIX TIOHSATHIA,
MPUMEHSTh COOTBETCTBYIOIINE NOHATUS IPU ONMCAHUU CTPOEHMS U CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB U UX MPEBpAILEHUH; BBISBIATh B3aUMOCBS3b XUMHUYECKUX 3HAHUI C MOHATHAMHU U NPEJCTaBICHUIMHU
JPYTUX €CTECTBEHHOHAYYHBIX IIPEAMETOB;

- II4 chopMuUpOBaHHOCTE YMEHHH HWCIOJNB30BaTh HAMMCHOBAHUS XHMHUYECKHX COCAMHEHHMA
MEXIYHApOAHOTO COHO3a TeOpeTquCKOﬁ )5 Hpmcna)moﬁ XAMUHN U TPUBUAJIBHBIC Ha3BAHU Ba)KHEHIIINX BCIIICCTB
(3THneH, aneTWIeH, TIUleprH, (GeHol, GopManbIerul, YKCyCHas KUCIOTa, TIUIUH, YTapHBIA ra3, YIIIEKUCIIbII
ra3, aMMHak, TamieHas W3BECTh, HeralleHass HW3BECThb, NHUThEBAas COAA M JPYTHX), COCTaBIATH (HOPMYJIIBI
HCOPraHUYCCKNX W OPraHu4YEeCKUX BCIICCTB, YPAaBHCHUA XHUMHUYCCKUX peaKuHﬁ, OOBSICHATE HX CMBICII,
TMOATBEPKIAATH XaPAKTEPHBIC XUMHWYCCKUE CBOMCTBA BEHICCTB COOTBECTCTBYIOMIMMHU DKCIICPUMEHTAMHU U 3alTUCAMU
YPaBHEHUM XUMHUYECKUX PEaKLIM;
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- II5 chopMupoBaHHOCTH YMCHHIH yCTAaHABIWBATH IPUHAJICHKHOCTh H3YYCHHBIX HCOPTaHMYCCKUX U
OpPraHUYECKUX BELIECTB K ONPEAENECHHBIM KllaccaM U IpyNIaM COEIUHEHUI, XapaKkTepu3oBaTb MX COCTaB U
BaKHEHUIIME CBOWCTBA; OMNpENeNaTh BHUIBl XMMHUYECKUX CBs3el (KOBaJeHTHas, WMOHHasg, MeTaIMyeckas,
BOJIOPO/IHAS), TUITBI KPUCTAJUIMUECKUX PELIETOK BEIIECTB; KJIACCU(UINPOBATH XUMUYECKUE PEaKIIHH;

- Il6 BnageHue OCHOBHBIMM METOJAaMHU HAy4YHOTO IIO3HAHUS BEIIECTB M XUMMYECKHX SABJICHUH
(mabroieHre, M3MEpPEeHNE, SKCIIEPUMEHT, MOJICITPOBAHNE);

- 117 chopmMupoBaHHOCTE yMEHHI TPOBOAWTH PACUETHI 10 XUMHYECKHM (OpMyJIaM H ypaBHCHHIM
XUMHYECKHX pEakIWid C WCIONb30BaHUEM (U3MYECKUX BEIWYHMH, XapaKTepU3YIOMMX BEIIeCTBA C
KOJIMYECTBEHHOI CTOPOHBI: MacChl, 00beMa (HOpMaJbHEIEC YCIOBH) Ta30B, KOJIMYIECTBA BEIIECTBA; HCIIOIH30BATh
CHCTEMHBIC XUMHYECKIE 3HAHUS IS IIPHHATUS PEIICHHH B KOHKPETHBIX KU3HEHHBIX CHTYalUsAX, CBSI3aHHBIX C
BEIIECTBAMH U UX IIPUMEHEHHUEM;

- 18 copMupoBaHHOCTH yMEHHI IUIAHUPOBATH U BBITOJIHATH XUMHYECKUI 3KCIIEPUMEHT (IIpEeBpallieHHs
OpPraHUYECKUX BEILIECTB IPU HarpeBaHUH, MOJyUYeHUE 3TUICHA U U3YYEHUE ero CBOMCTB, KaUeCTBEHHBIE PEaKLIUU
Ha aJbJeru/bl, KpaxMall, yKCyCHYIO KUCIIOTY; J€HaTypanus OEIKOB IPHU HarpeBaHUH, BETHBIC PEaKIMH OEJIKOB;
NPOBOJIUTH PEaKIMd HOHHOTO OOMEHa, ONpEAENATh Cpely BOAHBIX PACTBOPOB, KAaueCTBEHHbIE PEaKIMU Ha
cyibdaT-, KapOOHAT- ¥ XJIOPHA-aHUOHBI, Ha KaTHOH aMMOHHUS; pellaTh SKCIEPHUMEHTAIBHbBIE 33aJa4l M0 TeMam
"Merayutel" u "Hemeramuiel") B COOTBETCTBMM C IpaBWJIAMH TEXHHKH 0€30MacHOCTH TpH OOpalieHHu C
BEIIeCTBAaMH H Ja0OpaTOPHEIM 000PYAOBaHUEM; TIPEACTABIATH PE3yIbTaThl XUMIYECKOT0 SKCIIEpUMeHTa B (popme
3aIMCH YPaBHEHHA COOTBETCTBYIOMINX PEAKINA U (OPMYIHPOBATH BEIBOJB HA OCHOBE ATHX PE3yIJILTATOB,;

- 119 copMupoBaHHOCTE YMEHUS aHAIM3UPOBATH XUMHUYCCKYIO HWH(POPMALHUIO, IMTOTyIaeMYI0 U3 Pa3HBIX
HCTOYHHKOB (CPEICTB MACCOBOM MHPOPMAIINH, CeTh VIHTEpHET U IpyTHe);

- I110 copMupOBaHHOCTh YMEHHI COONIONATH IMPaBHIIA YKOJOTHUYECKH IIEIIECOO0Pa3HOTO TOBEIACHUS B
OBITY M TPYNOBOH NEATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 3/I0POBBS U OKPY’KAIOLIEH NPUPOAHOHN Cpems;
YUUTBIBAaTh OTIACHOCTH BO3AECHCTBHS Ha ’KUBbIE OPTaHU3MBI OIPEAETICHHBIX BEIIECTB, IOHUMAask CMBICI TOKA3aTeNs
MpeAesIbHON JOMYyCTUMOUM KOHIIEHTPALUY;

- [I11 nns oOywarommxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBBsi: C(hOPMHPOBAHHOCTh YMEHHMS
MPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/aX MO3HAHMUS BELIECTB U XUMUYECKUX SIBIICHUI;

- IT12 st caensix ¥ ca1abOoBUAAIINX 00YYAOIUXCs: CHOPMUPOBAHHOCTh YMEHHUS HCITOJB30BATh PENIbe(hHO
TOUYCYHYIO CUCTeMy 00o3HaueHuH JI. Bpaiins mis 3amucu XuMHIecKux GpopMyIL.

- INYHOCTHBIX:

TPaXTaHCKOT'O BOCITUTAHUS:

- cOpMHPOBAaHHOCTh TPAXKTAHCKOW MO3WIHU OOYYAIOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO UJICHA
POCCHIACKOTO 00IIeCTBA;

- OCO3HaHHUE CBOMX KOHCTHTYIIHOHHBIX TIpaB B 00s3aHHOCTEH, yBa)KCHHE 3aKOHA U IIPABOIOPS/IKA;

MPUHATHE TPAAULNOHHBIX HAI[MOHAIBHBIX, 00IIeYeIOBEYECKIX TYMAHUCTHIECKUX U JEMOKPATHIECKUX [IEHHOCTEH;

- TOTOBHOCTb IIPOTHBOCTOSITh H/ICOJIOTMHU IKCTPEMH3Ma, HAllMOHAIM3Ma, KCeHO(POOUH, TUCKPUMUHALIUH 110
COLIMAJIEHBIM, PEJIUTHO3HBIM, PACOBBIM, HAIMOHATIBHBIM MIPHU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO IEATENbHOCTh B HMHTEpEcax IPakJaHCKOTO OOIIECTBa, y4acTBOBaTh B
caMOyTIpaBJICHHH B 00111e00pa30BaTeIbHON OpraHU3aluu U JeTCKO-IOHOIIECKUX OpraHU3alusX;

- yMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMA HMHCTHTYTAaMH B COOTBETCTBUU C HMX (QYHKUUSIMH U
Ha3HAYCHHEM;

MATPUOTHIECKOTO BOCIIHTAHHUS:

- cOpPMHPOBAaHHOCTH POCCHUICKON IPaskJaHCKOH HICHTHYHOCTH, TATPUOTHU3MA, YBAXCHHS K CBOEMY Hapoy,
YyBCTBAa OTBETCTBEHHOCTH Tiepe POTMHOM, TOPIOCTH 3a CBOM Kpaii, cBOro PoanHy, CBOH SI3BIK U KYJIBTYPY, IPOILIOE
W HACTOsIIee MHOTOHAIIMOHATBFHOTO Hapoaa Poccuy;

- IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, MCTOPHYECKOMY H NPHUPOTHOMY HACIEIHIO,
MaMATHUKaM, TpagunusaM HaponoB Poccum, moctmkeHusM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOIOTHAX U
TPy Ae;

- ujelHas yOeKA€HHOCTh, TOTOBHOCTD K CITYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTS 3a €ro CyIs0y;
JTyXOBHO-HPAaBCTBEHHOTO BOCIUTAHUS:

- OCO3HaHHUE JTYXOBHBIX [IEHHOCTENH POCCUMCKOTO HApO/Ia;

- CIIOCOOHOCTH OLICHWBATh CHTYAIlMI0O W NPUHMMAaTh OCO3HAHHbIE PELICHHs, OPHEHTHUPYSCh HA MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJMTENSIM M (WJIM) JAPYTUM 4YJE€HaM CEMbH, CO3JIaHHIO CEMbU Ha
OCHOBE OCO3HAHHOT'O NMPHHATUS LIEHHOCTEH ceMeNHOM XKU3HHU B COOTBETCTBHH C TpaJulsIMU Hapoaos Poccuy;

- c(OpPMUPOBAHHOCTH 3/I0POBOTO M 0€301MacHOro oOpas3a KM3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3/I0POBBIO;

-  TOTpPeOHOCThP B  (PM3MUECKOM  COBEPIICHCTBOBAHUH, 3aHATHUAX  CIOPTHBHO-03I0POBUTEIHHOMN
JIeSITETTbHOCTHIO;

- AKTUBHOE HETPUATHE BPEIHBIX NPUBBIYEK W HHBIX (GOpPM MPUUMHEHHUS Bpeaa (QU3NIECKOMY H
MICUXUYECKOMY 3I0POBBIO;

TPYAOBOTO BOCIIUTAHHUSA:



- TOTOBHOCTB K TPY.ly, OCO3HAHKE IICHHOCTH MaCTePCTBA, TPYA0IO0HE;

- TOTOBHOCTh K aKTUBHOU NIEATEIBHOCTH TEXHOJOTHYCCKON M COIMAIbHON HANPABJICHHOCTH, CLIOCOOHOCTh
WHUIUUPOBATh, TNIAHKPOBATH M CAMOCTOSATEIILHO BBIMOJHATH TAKYIO IEATCILHOCTD;

- IHTEPEC K pa3IMIHbIM cepaM mpodecCHOHATBLHON EITeTbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyayuelt mpodeccuu U pean30BbIBATH COOCTBCHHBIC YKU3HCHHBIC TUIAHBI;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BAHHIO HA MPOTSKCHUH BCCH KU3HU;
9KOJIOTUIECKOTO BOCTIUTAHHS:

- c(hOPMHUPOBAHHOCTE 3KOJOTWYECKOH KyJNbTYpHl, IOHHMAaHUE BIHSAHHSA COIHAIHHO-IKOHOMHYECKIX
MIPOIIECCOB HAa COCTOSIHWE MPHUPOIHON M CONMANTBHOW Cpeibl, OCO3HAHME TIOOATBHOTO XapakTepa HKOJOTHYECKUX
mpooiieM;

- TUTAaHUPOBAHME U OCYIIECTBIICHHUE IEUCTBUI B OKPY’KaIOIIEH Cpelie Ha OCHOBE 3HAHMS 1IeJIel YCTOMYHBOTO
pa3BUTHS YEJIOBCYCCTRA;

- aKTUBHOE HETIPUSTUE ICHCTBUN, MPUHOCSINUX BPE]l OKPYKAFOIIEH cpene;

- YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUSATHBIC 3KOJIOTHICCKHUE MOCICICTBISI IPSAIPUHAMACMBIX JICHCTBUA,
MPEJOTBPAIIATh UX;

- pacIIUpEHHeE OIBITA JACATCILHOCTH SKOJIOTHICCKOM HANPABICHHOCTH;

[CHHOCTU HAYYHOT'O MO3HAHUS:

- c(hOpMHPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMECHHOMY YPOBHIO Pa3BUTHS HAyKH H
OOIIeCTBEHHOHN MPAaKTUKH, OCHOBAHHOTO HAa JHAIOTE KYJIBTYpP, CIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa B
MOJINKYIBTYPHOM MUDE;

- COBEPIIICHCTBOBAHHE SI3BIKOBOW M YUTATEIBCKOM KyIBTYPHI KaK CPEACTBA B3aNMOICHCTBHS MEKAY JTFOIEMHU
Y TI03HAHUSI MUPA;

- OCO3HAHHUE [IEHHOCTH Hay4HOH e TeIbHOCTH, TOTOBHOCTh OCYIIIECTBIISITh IPOSKTHYIO U NCCIIEOBATEIbCKYIO
JACATCIbHOCTD UHAUBUAYAJIBHO U B TPYIIIIC.

MeTanpeaMeTHBIX:

- OBHaI[eHI/Ie YHUBEPCAJIbHBIMHA y‘-Ie6HI)IMI/I II03HAaBAaTCJIIbHBIMHU [[eﬁCTBHHMHZ

a) 06a30BbIe JIOTUYECKUE IEHCTBUS:

- CaMOCTOSITENIHO (pOPMYJIMPOBATh M aKTyaJIM3UPOBATh NPOOJIeMy, PACCMaTPUBAThH €€ BCECTOPOHHE;

- YCTaHABJIMBAThH CYIICCTBCHHBIN MPU3HAK WIIM OCHOBAHUS JIJIs CPaBHEHU, KiIacCH()UKAIIIH U 0000IICHIS,;

- OIpEAETATH LENN AeSTSIFHOCTH, 3a1aBaTh apaMeTPhl H KPUTSPHH UX JOCTIKCHHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B PACCMATPHBACMBIX SIBIICHIISX;

- BHOCHTH KOPPEKTHBHI B JESATEIHHOCTH, OICHUBATH COOTBETCTBHE PE3yIbTATOB LEISAM, OICHUBATH PHCKH
MOCJIEICTBHUI ACATCIEHOCTH;

- pa3BUBATh KPEATHBHOE MBIIIICHHIE TIPU PEIICHUH XU3HCHHBIX TIPo0IeM;

0) 6a30BbIC UCCIICIOBATEIBCKHIE ACUCTBHSL:

- BJIAACTh HABBIKAMU yqe6HO-HCCHeHOBaT6HBCKOﬁ n HpOCKTHOﬁ JACATCIbHOCTH, HAaBBIKAMH Ppa3pClICHUA
npooeM;

- CHOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJNOB pEIICHHs NPAaKTHYECKHX 3ajad,
MMPUMEHCHUTIO PA3JIMYHBIX METOAOB ITO3HAHUAA,

- OBJIAACHUE BUJAaAMU JCATCIIbHOCTHU 1O MOJYYEHHUIO HOBOI'O 3HAHUA, €T0 UHTCPIPETAIINH, HpeO6pa3OBaHI/IIO u
MPUMEHECHHUIO B Pa3JIMYHBIX YICOHBIX CHTYalUAX, B TOM YHUCIIE IPH CO3/IaHUH YICOHBIX M COIMANBHBIX MPOCKTOB;

- (opMupoBaHHE HAYYIHOTO THIIA MBIIIICHUS, BIaICHIE HAYYHOH TEPMUHOIOTHEH, KITFOUEBBIMH OHSITHIMA 1
METOAAMHU;

- CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3aJadud B OOpa30BaTEIbHON NEATENBPHOCTH W JKU3HEHHBIX
CUTYAIIHSAX;

- BBIABJIATH MPUYUHHO-CJICJACTBCHHBIC CBA3U U aKTYyaJIM3UPOBATH 3aJiavy, BbIIBUI'aTh TUIIOTE3Y €€ PCUICHUA,
HaXOJUTh apryMCHTBI IJId JOKa3aTCIbCTBA CBOUX yTBep)KI[eHHFI, 3aJaBaTh MapaMeTpbl U KPUTCPUU PCHICHUA,

- AHaJIM3WUpPOBATh IMOJYYCHHBIC B XOJAC PCHICHUA 3aladyd pe3yJIbTaTbl, KPUTHYCCKU OILCHHUBATHL UX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH UBMCHEHUE B HOBBIX YCIIOBUSAX,

- 1aBaTb OLICHKY HOBBIM CUTYyaAIUAM, OLICHUBATH an/I06peTeHan71 OIIBIT,

- pa3pabaThiBaTh IUIaH pENICHHS TMpoOJeMbl C YYEeTOM aHalu3a HWMEIONIUXCS MAaTepHATbHBIX U
HEMaTePHAIBHBIX PECYPCOB;

- OCYIIECTBIIATH ICJICHANIPABICHHBIN MMOUCK IIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS B IMPO(ECCHOHATEHYIO
cpeny;

- YMETh NIEPEHOCUTD 3HAHUS B TO3HABATEIBHYIO U MPAKTUYCCKYIO 00JIACTH JKU3HEACATEIIEHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

- BBIIBUTATh HOBBIC WJICH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO0/IbI U PEIICHHS,

- CTaBUTH HpOGJ’leMBI 1 3aJ1a4u, JOITYCKAaroIInue aJiIbTCPHATUBHBIC PCIICHU A,

B) paboTa ¢ nH(pOopMaIHei:

- BJIAACTH HABBIKaAMU ITOJTYYCHU PIH(bOpMaHI/II/I 13 HCTOYHUKOB pa3HbIX TUIIOB, CAMOCTOATEIIBHO OCYIIECTBIIATH
MIOVCK, aHAJIN3, CUCTEMAaTH3aINIO M MHTEPIIPETANi0 HHPOPMALINN Pa3IMIHBIX BUAOB U (POPM MpECTaBICHNUS;

- CO37aBaTh TEKCTHl B PA3IMYHBIX (OpMaTax C y49eTOM Ha3HA4YEeHUS MH(POpPMAIWMU W IENIEBOW ayIUTOPHH,
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BBIOMpPast ONTHUMAIBHYIO (pOpMY IIPENICTABICHHS ¥ BU3YaIM3aLIH;

- OIIEHMBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HMH(OpMAIMU, €€ COOTBETCTBUE IPABOBHIM W MOPAIBHO-
9THYECKUM HOpPMaM;

- MCIOJIB30BATh CPEJICTBA HH(POPMAIMOHHBIX 1 KOMMYHHKAIMOHHBIX TEXHOJIOTHH B PEIICHHH KOTHUTHBHBIX,
KOMMYHHUKAaTUBHBIX U OPTraHU3allMOHHBIX 33J1a4 ¢ coOoeHeM TpeOOBaH i IPrOHOMHKH, TEXHUKH O€301aCHOCTH,
THTHEHBI, PECYpPCOCOCPEKEHNS, IPABOBBIX U 3THYECKUX HOPM, HOPM HH(OPMAIIHOHHON 0€30M1acCHOCTH;

- BIIaJIETh HABBIKAMH PACIIO3HABAHNS U 3aIIUTHI HH(OPMAIK, HHPOPMAINOHHOH 0€30MaCHOCTH JIMIHOCTH.

OBnasieHre YHUBEPCAIbHBIMA KOMMYHHUKATUBHBIMHA JICHCTBUSIMU:

a) oOrmIeHue:

- OCYILECTBIIATH KOMMYHHUKAIIMN BO BCEX chepax KU3HU;

- pacro3HaBaTh HEBEPOANbHBIE CPEACTBA OOIIECHNS, IOHNMATh 3HAYEHHE COLMAIbHBIX 3HAKOB, PACIIO3HABATH
NPEANOCHUIKH KOH(GIMKTHBIX CUTYaluil U cMAr4aTh KOH(IUKTHI;

- BJIaJIETh Pa3JIMUHBIMU CIIOCOOaMK OOILEHUS M B3aUMOJICHCTBSL;

- apryMEHTHPOBAaHHO BECTH JIUAJIOT, YMETh CMATr4aTh KOH(QIIMKTHBIE CUTYAlNH;

- Pa3BEpPHYTO U JIOTHMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C MCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

0) coBMecTHas EeSITENbHOCTB!

- IOHUMATh U MCIOJIb30BATh MPEUMYIIIECTBA KOMaHHOM U MHANBUyalbHON paboThI;

- BBIOMpATh TEMAaTHKy M METOMABI COBMECTHBIX ACHCTBHII ¢ y4eTOM OOIIMX MHTEPECOB, U BO3MOXXHOCTEH
Ka)KJJOTO WICHA KOJUICKTHBA,;

- OLICHUBATh Ka9E€CTBO CBOETO BKIIAA M KAX/IOTO yUYaCTHHKA KOMaHIbI B OOIIMH pe3yIbTat 110 pa3padoTaHHBIM
KPHUTEPHSIM;

- IpeAjaraTh HOBBIC NPOEKTHI, OIEHWBATh HJEH C TO3WLIUHK HOBU3HBI, OPUIMHAIBHOCTH, MPAKTHYECKOH
3HAYNMOCTH;

- OCYLIECTBIISTH TO3UTUBHOE CTPATETNYECKOE MOBEACHUE B PA3IMYHBIX CUTYAIUX, IPOSIBIATH TBOPUECTBO U
BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

OBglajieHHe YHUBEPCAILHBIMH PETYJIITUBHBIMH JIEHCTBUSMHU:

a) caMOOpraHu3aIys:

- CaMOCTOSITETIbHO OCYIIECTBIIATh II03HABATENBHYIO [NESATEIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh U
(hopMyIMpOBaTH COOCTBEHHBIE 3a/1a91 B 00pa30BaTEIbHON ACATEIHHOCTH U JKU3HEHHBIX CHTYAIHAX;

- CaMOCTOSATENIPHO COCTABIATH IUIAH PEUICHHUS MPOOJIEMBI C YYETOM HMEIOIINXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXXHOCTEHN U IPEANIOYTEHUH;

- cnocoOcTBOBaTh ()OPMHUPOBAHUIO W IIPOSIBICHHUIO IIHUPOKOH SpyIUNMH B pa3HBIX OOJIACTSAX 3HAHUM,
MIOCTOSIHHO TIOBBIIIATH CBOH 00pa30BaTENbHBIN U KYIbTYpPHBIH YPOBCHB;

0) CAaMOKOHTPOJIB:

- J1aBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTHBBI B JIESTEIHLHOCTb, OLEHHWBATh COOTBETCTBHUE
Pe3yIBTATOB LIENAM;

- BJIaJIeTh HaBbIKaMH [I03HABATENbHOMN pepJIeKCHU Kak 0CO3HAaHHs COBEPIIAEMBbIX JIEHCTBHI U MBICIIUTEIBHBIX
MIPOIIECCOB, UX PE3YIbTATOB M OCHOBAHMIA;

- HCTIOJIb30BaTh MPUEMBbI Pe)IEKCUH IJIsl OLIEHKHU CUTYalluH, BBIOOpa BEPHOTO PEIICHNUS;

- YMETh OLICHUBATh PHCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHUKEHUIO;

B) SMOIIMOHAIBHBIN HHTEIJIEKT, IPEATNOoIararoniii copMHpOBaHHOCTb:

- CaMOCO3HaHMS, BKIIOYAIOIIETO0 CIIOCOOHOCTh IIOHMMAaTh CBOE SMOLMOHAIBHOE COCTOSHHUE, BHJETDH
HaIpaBJIeHUs Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON chepbl, OBITh YBEpEHHBIM B cele;

- CaMOpETYJIMPOBAHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE INPHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHHE, CIIOCOOHOCTH a/IaNTHPOBATHCS K SMOLMOHAIBHBIM H3MEHEHUSIM U IPOSBISITE THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

- BHYTpEHHEH MOTHUBAIMM, BKJIIOYAIOMIEH CTpeMJICHHE K JOCTIDKCHHIO LENH U YCHeXy, ONTHMH3M,
MHHUIMATHBHOCTh, YMEHHE JIEHCTBOBATh, HCXOJIsl U3 CBOMX BO3MOXKHOCTEIH;

- SMIATHH, BKIIFOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSHUE JIPYTHX, YUYUTHIBATH €T0 MPH
OCYIIECTBIICHIH KOMMYHHKAIINH, CIIOCOOHOCTH K COYYBCTBHIO U CONIEPEKMBAHUIO;

- COIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIMX CIHOCOOHOCTh BBICTPAMBATh OTHOLICHUS C JPYTHMMH JIFOJBMH,
3a00TUTHCS, TPOSIBIISITH MHTEPEC U pa3peraTb KOHGINKTHI;

T) IPUHATHE Ce0sl U IPYTHUX JIIOAEH:

- IPUHUMATH ce0sl, HOHUMAas CBOU HEJAOCTATKH U JOCTOMHCTBA;

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTHUX JIIOEH IIPH aHaIN3e Pe3yJIbTaToB JETeIbHOCTH;

- IPU3HABATh CBOE IPaBO M IPaBO JIPYTHX JIFO/IEH Ha OMINOKY;

- pa3BHBaTh CIIOCOOHOCTH MOHMMATh MHP C TIO3UIIMHU JIPYTOro YeJIOBEKa.

Oco6oe 3HaueHNe AUCIUILUINHA HMeeT pu popMHupoBaHuH U pazsutun OK:

OK 01. Bribupare crmocoObl pemnieHus 3aaad npodeCcCUOHATBHON JeATEIbHOCTH, MPUMEHUTEIHLHO K Pa3TMYHBIM
KOHTEKCTaM.

OK 02. OcymiecTBiusiTh MOUCK, aHAIN3 W HMHTEPIPETALNI0 MHPOPMAIIUH, HEOOXOIUMON IS BBITOTHEHHS 3a1ad
npodeccrnoHamTbHOM NeATETBHOCTH.



OK 04. Paborarb B KOJUIEKTHBE M KOMaHje, 3(QQPEKTUBHO B3aMMOJECHCTBOBATh C KOJUIETAMH, PYKOBOJICTBOM,
KIIMEHTaMH.

OK 07. ConeiicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH Cpeabl, pecypcocOepexeHHto, d(PQPEeKTUBHO NEHCTBOBATh B
Ype3BBIYANHBIX CUTYaLUX.



1.2.3. Il1ianu

yeMble pe3yJbTaThl 0CBOEHHs 0011e00pa30BaTeIbHOI JUCHUIINHBI B c00TBeTcTBHH ¢ ®T'OC CIIO u Ha ocHoBe PT'OC COO

Kon " | [liianupyemblie pe3ybTaThl 0CBOCHUS! AUCHMIIIMHBI

HAUMEHOBaHUe

(popmupyembix Oo61mume JucuuninHapHble

KOMIeTeHI Uil

OK 01. Beibupats | B wacTu TpyIoBOro BoCnuTaHus: IIP6 01. chopMuUpoBaHHOCT, TMPEACTABICHUN: O XUMHYCCKOH  COCTaBIISIONICH

CHOCOOBI pelIeHHs
3amaq
podeccHoHaNbEHO
U OeITelIbHOCTH
NPUMCHUTENBHO K
Pa3IHYHBIM
KOHTEKCTaM

- TOTOBHOCTh K TPYIdy, OCO3HAHHE IEHHOCTH MACTEPCTBA,
Tpynoirodue;

- TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH TEXHOJOTUYECKOU U
COIMATLHON HAIPABJIEHHOCTH, CIIOCOOHOCTh HHUIIMHUPOBATE,

IUIAHAPOBaTh M CAMOCTOSTEIBHO  BBIIOJNHATH  TaKylo
JeATEIIbHOCTB;
- WHTEpEC K pasnUIHbBIM cdepaMm NpodecCHOHATbHON
JIeATEIILHOCTH.
Osiagenne YHHBEPCAJIbHBIMH Y4eOHBIMH

IO3HABATEILHBLIMHY JICHCTBUSIMH:

2) 0a30BbIE JIOTHYECKHE AeiCTBUSA:

- CaMOCTOATEIBHO (HOPMYyITUPOBATh M AKTYyaIU3UPOBAThH
npobJeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

- YCTaHABIHMBATh CYIICCTBEHHBIN MPU3HAK WIH OCHOBAHUSI JIJIsI
CpaBHEHWUSI, KJIacCU(PUKAIINH U 0000IICHHS;

- ONpEJeNATh 1EIH JeITeIbHOCTH, 3a/1aBaTh MapaMeTpsl U
KPUTEPHH UX TOCTHKCHUS,

- BBUBISITH  3aKOHOMEPHOCTH U
paccMaTpuBaeMbIX SIBICHUSX;

IIPOTUBOPLCHUS B

- BHOCUTh KOPPEKTUBBI B JESTEILHOCTb, OLICHUBATH
COOTBETCTBHUE PpE3yJbTATOB LM, OLIEHUBaTh PHUCKHU
MOCIIEICTBUN IeSITEILHOCTH,

- pa3BUBaThb KpPEATUBHOE MBILUIEHUE MPU PEIICHUH

JKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCIEA0BATEIbLCKHE 1eHCTBUS:

- BIaIeTh HAaBBIKAMU  Y4eOHO-HCCIIENOBATENECKONM U
MPOCKTHOM NEATEIHbHOCTH, HABBIKAMH Pa3pelICHUs POOIIeM;
- BBISIBJISITH MPUYUHHO-CJIEICTBEHHBIE CBSI3U u
aKTyaJIM3UpOBaTh 3a/lauy, BbIJIBUTaTh THIIOTE3Y €€ PELICHMUS,
HAaXOJOUTh  apryMeHTbl  JUIs  JOKa3aTelbCTBA  CBOUX
YTBEPKIACHUM, 3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHHUS;

€CTECTBEHHOHAYYHON KapTHHBI MHpPA, POJM XHMUU B TO3HAHUM SBJICHUWA NPUPOJBI, B
(HOpMUPOBAHUM MBINUICHUS W KYJIBTYPhl JINYHOCTH, €€ (PYHKIMOHAJILHOW TIPaMOTHOCTH,
HCOOXOMUMOW JJIsl PEIICHUS MPAKTHYSCKUX 3a7ad M HSKOJOTHYECCKH OOOCHOBAHHOTO
OTHOIICHHSA K CBOEMY 3I0POBBIO U IIPUPOTHON Cpee;

IIPO6 02. BnageHre CUCTEMO XUMHUYECKUX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAratoliye
MOHATHS (XUMHUYECKHHN 3JIEMEHT, aTOM, 3JIEKTPOHHAas 000JI09Ka aToMa, S-, p-, d-3JIeKTpOHHEIC
opOWTanmd aroMoB, WOH, MOJIEKyNla, BaJCHTHOCTh, J3JCKTPOOTPHUIATEIHHOCTh, CTEICHb
OKHCIICHHS, XUMHYCCKas CBS3b, MOIb, MOJLIpHAs Macca, MOJSIPHBIA 0OBEM, YTIICPOIHBIH
ckeneT, (QyHKIMOHANbHASI TPYINa, PaguKal, H30MEpHs, H30MEpPbI, TOMOJOTHYCCKUNA PsiI,
TOMOJIOTH, YTJIEBOJAOPOMBI, KHCIOPOA- WU a30TCOJACPIKAIIUAC COCAMHCHHsI, OHOJIOTMYCCKH
aKTUBHBIC BelecTBa (YIJCBOIBI, XKHUPBI, OCIKH), MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEH NS, KPUCTAIIIMUECKAst PEIIETKA, TUIIBl XUMUYECKUX PeaKInii
(OKHCTUTEIEHO-BOCCTAHOBUTEIILHBIC, 3K30-H JHIOTCPMUUECKUE, PEAKI[H HOHHOTO OOMEHA),
pPacTBOp, DIEKTPOJMUTHI, HEIJIEKTPOIUTHI, SJICKTPOJIUTHUECKAST JAUCCOIMAINS, OKUCIHUTENb,
BOCCTAHOBHTEIIb, CKOPOCTh XHMHYECKOH pEeakIH, XUMHYECKOE PaBHOBECHE), TCOPUU W
3aKOHBI (TEOpHS XUMHUYECKOTO CTPOCHHUS opraHuuecKkux BemecTB A.M. Bytieposa, Teopus
3JIEKTPOIMTUYECKON Juccoumanuu, nepuoanyeckuin 3axkoH .M. MenneneeBa, 3akoH
COXpaHCHHS MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYCCKUH SI3BIK XUMHH, (PAKTOIOTHICCKHE
CBEJICHUS O CBOMCTBaxX, COCTaBe, MONYYCHUH W O€30IIacHOM HCIONB30BaHUH BasKHEHIITNX
HEOPTaHMYECKUX H OPTaHMYCSCKUX BEIIECTB B OBITY M MPAKTHIECKOM AEATSIIEHOCTH YEIIOBEKa;
ITP6 03. chopMHPOBAHHOCTH YMEHHUIl BBIABIATH XapakTepHBIC MPU3HAKH M B3aUMOCBS3b
M3YYECHHBIX MOHSITHHA, TPUMEHATh COOTBETCTBYIOIIHME MOHSTUS MPH OMUCAHUM CTPOCHUS H
CBOICTB HEOPTraHMYECKWX U OPTraHMYECKUX BEHIECTB W WX MPEBPAICHUI; BBISBIATH
B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C TOHATHSMH M TMPEACTABICHUSIMU  JPYTUX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

IIP6 04. cdopMUPOBAaHHOCTE YMEHHH HCIIOJNB30BaTh HAWUMCEHOBAaHUS XUMHUYCCKUX
COEIMHEHUHN MEXIYHapOIHOTO COK03a TEOPETUUECKON U MPUKIIATHOW XUMHUH U TPUBUAJIbHBIE
Ha3BaHMUs BAXHEHIIMX BEIIECTB (3TWICH, aleTHICH, DIIMLEPUH, (eHoI, (GopMaibIeru,
YKCyCHasl KUCJIOTa, MJIMLWH, YrapHbIM ra3, yrJeKUCIHbli ra3, aMMUak, ramieHas H3BECTb,
HETalleHass M3BECTh, MUThEBAsl COJA M JAPYTHX), COCTABIATH (POPMYIBI HEOPTaHHMICCKUX H
OpPraHWYECKHUX BEIIECTB, YPAaBHEHHUS XHMHYCCKHX PCAKIMiA, OOBACHATH WX CMBICIK,
MOJATBEPKIIATh  XapaKTepHbIe XWUMHYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIONIMMHU
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- QHAJM3UPOBAThH IIOJIyYEHHBIE B XOJI€ pELIEHUS 3a1a4d
pe3yNbTaThl, KPUTHYECKH OLEHUBATH HX JOCTOBEPHOCTH,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

- yYMeTh TMEPEHOCUTh 3HAHWS B [O3HABATEIBHYI0 U
MPaKTHYECKYIO 00JIACTH JKU3HEIEITEILHOCTH;

- YMETh HMHTETPUPOBATh 3HAHUS W3 PaA3HBIX MPEIMETHBIX
obnacreit;

- BBIIBUTaTh HOBBIC HJEH,
TIO/IXOJTBI U PETIICHHS;

- CIIOCOOHOCTh HX HCIIONL30BaHMS B II03HABATEIBHOM M
COIMATLHOMN MPaKTHKE

npeajiaratb OpUTMHAJILHBIC

SKCTIEPUMEHTAMH W 3aIMCSIMH YPABHEHUH XUMHUECKHUX PEAKIIIH;

IIP6 0S. chopMHPOBAHHOCTE YMEHHH yCTAaHABIWBATH MPHUHAMJICKHOCTh HW3yUEHHBIX
HEOPraHWYEeCKUX U OPraHMYecKHX BEIIECTB K ONpEeAENeHHbIM KiaccaM M TpymiaM
COEJMHEHUH, XapakTepH30BaTh HMX COCTaB U BaKHEHIIMe CBOICTBA; OMpENeNsTh BUJIbI
XMMUYECKUX CBsi3el (KOBaJeHTHas, MOHHAas, MeTaJIMuecKas, BOJOPOIHAs), THIIBI
KPHUCTAJUTMYECKHUX PELIETOK BEIIECTB; KJIACCU(PHIIUPOBATh XMMHUUECKHE PEaKIny;

IP6 07. chopMUpOBaHHOCTH YMEHHUI HPOBOIUTH PacyeThl MO XUMHYECKUM (opMyliamMm U
YpaBHEHHSM XHMHYECKMX pEaKkUUid C  HCHOJb30BaHWEM  (M3MYECKUX  BEJIHYHH,
XapaKTEepU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa (HOpMalbHbIC
YCIIOBUSI) Ta30B, KOJMYECTBA BEIECTBA; UCIIOIb30BATh CHCTEMHBIE XUMHUUCCKHUE 3HAHUSA JUTS
MPUHATHS PEIICHNH B KOHKPETHBIX KU3HEHHBIX CHUTYaIlUsIX, CBI3aHHBIX C BEIIECTBAMH H HX

PUMEHCHHEM.
OK 02. | B 06s1acTH HEHHOCTH HAYYHOTI'O MO3HAHMSL: IIP6 06. BnazeHue OCHOBHBIMM METOJAaMU HAYYHOTO IO3HAHUS BELIECTB U XUMHUYECKUX
Hcnons3oBaTh - c(hopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO | SIBICHUH (HAOIIOECHNE, N3MEPEHNE, IKCIIEPUMEHT, MOAEINPOBAHHUE);
COBpPEMEHHBIE COBPEMEHHOMY YPOBHIO pa3BuUTHs Hayku M oOuiectBeHHOH | PG 07. chopMHpOBaHHOCTh yMEHMH MPOBOAMTH PACUETHI 10 XMMHUYECKMM (QOpMYyJIaM U
CpeICTBa IMOUCKA, | MPaKTHKH, OCHOBAHHOTO Ha  Juajore KyJIbTYD, | YPaBHEHHSIM  XUMHYECKHUX pEAaKUUi C  WUCIOJb30BAaHMEM  (U3MYECKHX  BEIUYMH,
aHanm3a U | CIIOCOOCTBYIOIIETO  OCO3HAHHMIO  CBOETO  MecTa B | XapaKTepU3YIOIIMX BEIIEeCTBA C KOJIMYECTBEHHOH CTOPOHBI: MacChl, 00beMa (HOpMaJbHbBIE
HHTEpIpeTanun MOJIUKYJIbTYPHOM MHUDE; YCIIOBHS) Ta30B, KOJHMUECTBA BEIIECTBA; UCIIOJIB30BaTh CUCTEMHBIC XUMHYECKUE 3HAHUS AT
nHpopMaMK U | - COBEpIICHCTBOBAHKE S3BIKOBOW M UNTATENBCKON KyJIbTYpPhl | NPUHATHS PEIICHUI B KOHKPETHBIX KM3HEHHBIX CHTYallUsIX, CBA3aHHBIX C BEIECTBAMH M X
nH(popMaLMOHHBIE | KaK CPeACTBa B3aMMOJCHCTBHS MEXIY JIIOJbMU M MO3HAHHUS | NPUMEHEHUEM;
TEXHOJIOTUM ISl | MUDA; I1P6 08. cpopMHUpOBaHHOCTE YMEHUIT IUTAHUPOBATH U BHIIOIHITH XUMHUUECKUH SKCIICPUMEHT
BBITIOJTHEHMA 3a]a4 | - OCO3HAHHE LEHHOCTH HAYYHOW JEATebHOCTH, TOTOBHOCTD | (TIpEeBpalIeHMsI OPraHUYeCKUX BEIIECTB IPH HArPEBaHUH, ITOJyYEeHHE dTHIICHA H H3y4EHHE €ro
poQeCCHOHAIBHO | OCYIIECTBIATh  IPOCKTHYIO U HCCIIENOBATEINILCKYIO | CBOMCTB, KaUECTBEHHBIE PEaKINH Ha aJIbACTUABI, KpaXMall, yKCYCHYIO KHUCIIOTY; IeHATYpaLys

¥ JesITeNbHOCTH

JIeSTeTbHOCTh HHAWBUIYAIBEHO U B TPYIIIIC;
Osianenne YHHBEPCAJIbHBIMH
MO3HABATEJIHLHBIMH A€ CTBUSIMMH:

B) padora ¢ uHopmanueii:

- BIAIETh HaBBIKAMU TNOJNy4YeHUs HMHGOpPMALMH U3
HNCTOYHHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIIBHO OCYHICCTBIIATH
MOWCK, aHalu3, CUCTeMAaTH3al[Mi0 W HWHTEPIPETAIUIO
uH(OpMaLUK Pa3IUYHBIX BUAOB U ()OPM TPENICTABICHHS;

- CcO3/laBaTh TEKCTHI B pa3IHYHBIX (opMarax C ydeToM
Ha3HAuCHMs MH(POPMAIMU ¥ LIEJICBOM ayIUTOpHHU, BHIOHpas
ONTUMAITEHYIO (POPMY MPEICTABICHUS M BH3YIN3AIUH;

- OIICHUBATh JJOCTOBEPHOCTD, JISTHTUMHOCTh HH(POPMALINH, e
COOTBETCTBUE MPABOBBIM U MOPAJIBbHO-ITUYECKUM HOPMaM;

- HCHOJB30BAaTh  cpeAcTBa  HWHOOPMAIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUH B PEUICHUN KOTHUTHUBHBIX,

YueOHbIMHU

0eJIKOB IpM HarpeBaHWH, [[BETHBIE PEAKIMH OCIIKOB; IPOBOIUTH PEAKIIMH HOHHOTO OOMEHa,
OTIPEZIETATh Cpely BOAHBIX PAacTBOPOB, KaUeCTBECHHBIE PEaKIUM Ha cyib(ar-, KapOoHAT- 1
XJIOPUJ-aHUOHBI, HAa KaTHOH aMMOHMS; peIlaTh 3KCIEPUMEHTAIbHBIC 33Ja4d IO TeMaM
"Metamisl" u "HemeTayuiel") B COOTBETCTBHM C NpaBHJIaMH TEXHHKH O€30IaCHOCTH MpH
oOpalleHHu ¢ BEeIIeCTBAMHU U JIa0OPaTOPHBIM OOOpPYIOBaHUEM; IIPEACTABIIATH PE3YJIHTATHI
XMMUYECKOTO JKCIepHMEHTa B (hopMe 3amHCH ypaBHEHMH COOTBETCTBYIOIIMX PEAKIHHA U
(hopMyIHPOBAThH BBIBOJBI HA OCHOBE 3THUX PE3YJIHTATOB;

MMP6 09. cdopmMUpOBaHHOCTH YMEHHUSI aHAIM3UPOBATh XUMHYECKYIH0 HH(pOpMAIHIO,
MOJy4aeMyl0 M3 pa3HbIX MCTOYHHKOB (CpelcTB MaccoBOi MH(popmauu, cetb VIHTEepHeT u

JPyTHUE).




KOMMYHUKATUBHBIX ~ ¥  OpraHM3allMOHHBIX  3ajady ¢
coOmoneHneM  TpeOOBaHWI  DPrOHOMHKH,  TEXHHKH
0e301acHOCTH, THIHEHBI, PecypcocOepeKeHus], MPAaBOBBIX U
9THYECKUX HOPM, HOPM UH(OPMALIMOHHOH 0€30MacHOCTH;

- BJI/ICTh HABBIKAMH PAcIIO3HABAHMS U 3aIIUTHI HH)OPMALUH,
nH(OpMaLMOHHOH 6€30IIaCHOCTH JINYHOCTH;

OK 04. | I'paxxnanckoe BOCIMTAHHE: I1P6 08. copMHpOBaHHOCTH YMEHHH IIJIAHUPOBATH U BHIMOJHITH XUMUYECKUH AKCTIEPUMEHT
DddexTuBHO —  TOTOBHOCTH BECTH COBMECTHYIO JEATENHHOCTh B | (IPEBpallleHUs OPraHUYECKUX BEIIECTB IIPH HATPEBAHUH, II0JyYEHUE STUIIEHA U U3YYEHHUE ET0
B3aMMO/ICHCTBOBAT MHTEpPECAX MPasKIaHCKOIo OOIIECTBA; CBOMCTB, KAUECTBEHHBIC PEAKIIMH HA allbACTUbI, KpaXMaJl, YKCYCHYIO KUCIIOTY; JeHATypalus
b H pa60TaTI> B — yMEHHE BSaHMOﬂeﬁCTBOBaTL C COLIMAJIbHBIMHU 0OEIKOB IIpyU Harpe€BaHuu, NBETHBIC PCAKIIUN 6€J'IKOB; MPpOBOAWTH pCaKIM MOHHOTO 06M€Ha,
KOJIJICKTHUBE u WHCTUTYTaMH B COOTBETCTBUHU C HX (ﬁyHKHHﬂMH u | OoOpeaciATL CpeaAy BOAHBIX PACTBOPOB, KAUYCCTBCHHBIC PCAKIIMH Ha CyJ'IL(i)aT-, Kap6OHaT- u
KOMaHjie Ha3HAYCHUEM. XJOpPUI-aHUOHBI, HA KAaTHOH aMMOHMS; pEIlaTh 3KCIEPUMEHTAJbHbIE 3aJlaud IO TeMam
OBJajeHde YHHBEPCAJbHBIMM  KOMMYHMKATHBHBIMH | "MeTamiel" u "Hemeramnsl") B COOTBETCTBHM C MPAaBHJIAMH TEXHHKH O€30ITaCHOCTH TpPH
AelficTBUSIMMU: oOpamieHnn ¢ BemecTBaMH M Ja0OpaTOpHBIM 00OpYIOBaHUEM; MPEICTABIATH PE3YIbTATHI
6) COBMeCTHAaA JeATEeJIbHOCTD: XUMHUYCCKOI'0 3KCIEPpUMCHTA B (bopMe 3aI1iucHu ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX peaKuHﬁ n
— - T[OHMMaTh W UCIOJIb30BaTh MPCHMYIIECTBA (hopMyJTUPOBATH BBIBOJBI HA OCHOBE ITHUX PE3yJIbTATOB.
KOMaHJHO! U MHAWBUIYAIBHON PabOTHI;
— T[pUHUMATh eI  COBMECTHOM JIeATEIhHOCTH,
OpraHU30BBIBATH U KOOPJIUHUPOBATH NEUCTBUS TI0 €€
JIOCTHUKEHUIO: COCTaBJISITh IJaH  JIeUCTBUH,
pacnpenenaTb pojid ¢ Y4eTOM MHEHUH y4acTHHUKOB
00CyXIaTh pe3yIbTaThl COBMECTHOH paOOTEHI.
OBJaanenue YHHMBepPCAJIbHbBIMHU peryJasiTHBHbIMHM
JeHCTBUAMU:
') NpUHATHE ce0sl U APYTUX JIOdei:
- MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX JIOACH MpH
aHaJnu3e pe3yJbTaToOB AESTEIbHOCTH;
- MPU3HABATh CBOE MPABO U MPABO JAPYTUX JIOACH HA ONIMOKH;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C TIO3UIUH JIPYTOTO
YEJIOBEKa,
OK 07. | B 06;1acTH 3K0JIOrHY€CKOr0 BOCITUTAHMS: - IP6 01. chopMupOBaHHOCTE TPEACTABICHUH: O XHMHYECKOH COCTaBIAIONICH
CoJielicTBOBaTh - cOPMHUPOBAHHOCTD SKOJIOTHUECKOHN KyJIbTYphl, IOHUMaHUE | €CTECTBEHHOHAYYHOW KApTHHBI MHUpPA, POJM XUMHUU B TIO3HAHWU SIBICHUN NPUPOIBI, B
COXPaHEHUIO BIHSHAS  COIMAJbHO-JKOHOMHUYECKHX  MPOIECCOB  HAa | (JOPMHPOBAHUHM MEIIUICHUS W KyJbTYPHl JMYHOCTH, €€ (DYHKIHMOHAIBHOW TPaMOTHOCTH,
OKpY>Karouiei COCTOSIHUEC TPHUPOTHONW ¥ COIMANBHOW CpeIbl, OCO3HAHUE | HEOOXOIMMOHM JUIs pEmCHHS NPaKTUYeCKUX 3aJad W DIKOJOTHYECKH OOOCHOBaHHOIO
cpenpl, NI00ATBEHOTO XapaKTepa 3KOJIOTHISCKHUX MPOOIIeM; OTHOLIEHMSI K CBOEMY 370POBbIO U IPUPOJHOM CpEIIE;
pecypcocOepexer | - IUIAHUPOBAHUE H OCYIECTBICHHE IeHCTBHI B oKkpyxatomeit | [IP6 10. chopMUpPOBaHHOCTh YMEHHI COOIOATH MIPABHIIA SKOJIOTHIECKH IIeTIeCO00Pa3HOTo
W0, TPUMEHATH | Cpelie HAa OCHOBE 3HAHHS IIeNicH YCTOWYHMBOTO pPAa3BHUTHUSA | MOBEINCHHUS B OBITY U TPYIOBOH IEATEIBHOCTA B IEJSIX COXPAHEHHS CBOCTO 3J0POBBS H
3HAHUS 00 | JeJoBeUeCTBa,; OKpY XKaroue MpUpoaAHOM Cpesibl; YUUTHIBATh ONMACHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3MBI

9




N3MEHCHHUU aKTUBHOE HENPHATHE [NCeHCTBUIH, MPHHOCANINX BpEeI | ONMPEICNCHHBIX BEIIECTB, ITOHMMAs CMBICT TIOKa3aTeNs IPEeNeNbHOW  JOIMyCTUMOMN
KITIMAaTa, OKpYy’KaloIel cperne; KOHIICHTPAIINH.
TIPUHIIMIIBI - YMCHHE MPOTHO3UPOBATH HEOJIATOIPUATHBIC IKOJIOTHUCCKUE
OEpEIKITUBOTO MOCEACTBHSI PEANPUHUMAEMbIX JACUCTBUHN, PEIOTBpaaTh
MIPOU3BO/ICTBA, ux;
3¢ GEeKTHBHO - pacllupeHue OmbITa JAEATEIbHOCTH  HIKOJIOTUYECKOM
JIeHCTBOBATh HaIpaBJIEHHOCTH;
Ype3BhIYANHBIX - OBJaJICHHE HABBIKAMU  y4COHO-HCCIICOBATEIBCKOMN,
CUTYaLUAX IIPOEKTHOM U COLIMATILHOM EATENbHOCTH
Pabora c undopmanueii:
B)  HCIONB30BaTh  CpPEACTBA  WHPOPMAMUOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHHA B PEIICHUN KOTHUTHBHBIX,
KOMMYHHKATHBHBIX W  OpPraHM3alMOHHBIX  337ad  C
coOJTrOICHIEM TpeOOBaHUN  DPrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHUCHBI, PECYPCOCOCPEIKCHHUS, TPABOBBIX U
JTHYCCKUX HOPM, HOPM HH(POPMAIIMOHHOM OE30MaCHOCTH.
IIK 2.3. KouTtponupoBath  mpaBuiia  BHYTPEHHEro  TPYIOBOTO

pacniopsiika, TpeOOBaHHI OXpaHbl TPY/a, TPOMBIIIJICHHOH 1
MOKapHOH 0E30MacCHOCTH
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCHUILIAHBI

«Xumus»
2.1 O0beM TUCHMILINHBI M BHIbI Y4e0HOI padoThl

Buja yue6Hoii padoThI

O0BeM B yacax

O0bem 00pazoBaTe/IbHON NPOrpaMMbl JUCHUIIMHBI 84
B T.4.

CamocTosiTe1bHasi padoTa 12
OcHoBHOe coJep:KaHHe 72
BT. 4.

TEOPETHICCKOE 00yUCHHUE 32
MIPAKTUYECKUE 3aHATUS 20
nabopaTopHbIE 3aHATHUS 10
KonTtponsHas padora 4
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE coJepKaHue (coaepxanue 6
TMIPUKJIATHOTO MOAYJIsl)

B T. 4.:

TEOpeTHYECKOe 00yIEHHE 6
Kouncyabranus 4
IIpomeskyTounasi arrectamus 1udpepeHIMPOBaHHBIN 3a9eT 2
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2.2 TemaTHuyecKHii IJIaH U coep:kanue yueoHoi mucuunanasl OY /.07 Xumus

CTPOEHHS aTOMOB

3axona JI.1. Menneneesa. [Iporuossl [I.1. MenaeneeBa. OTKpbITHE HOBBIX XUMHUECKUX 3JIEMEHTOB.
Pemenune mMpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUN Ha XapaKTepU3aIlUi0 XUMHUYECKHUX
9JIeMEHTOB «MeTamnieckiue / HEeMETaUTUYeCKHe CBOWCTBA, JJEKTPOOTPUIATEIILHOCTh XUMHUYECKHX
9JIEMEHTOB B COOTBETCTBUHU C WX DJIEKTPOHHBIM CTPOCHHEM W TOJIOKESHHEM B MEPUOJIMUYECKON crcTeMe
xuMmudeckux semenToB J[.M. Menneneeray

HaumeHoBaHue TeM Copep:kanue y4e0HOro MaTepuaja, KOHTPOJbHbIe PpadoThl, camocToATelbHbIe padoTta | O0béM HyacoB Koambt oommx
o0yuarommxcsi, paboTa HaJl UHAUBUAYAJTbHBIM MPOEKTOM KOMIIeTeH it
(Yyxka3aHHBIX B pa3zaeie
1.4) " JIMYHOCTHBIX
MeTanpeaMeTHbIX,
npeaIMeTHBIX
pe3yJIbTaToB,
(popMuUpPOBAHHIO KOTOPBIX
crnocoocTByeT 3JIeMeHT
NPorpaMmbI
1 2 3 4
Paznea 1. TeopeTruueckue 0CHOBbI XHMHUM 20
Tema 1.1. Conepxanue yueGHOro MaTepuajia 6 OK 01
OcHOBHBIE XUMUYECKHE | XUMHUYICCKUH 3JIeMEHT. ATOM. Spo aToma, H30TOMBIL. DIIEKTPOHHAS 000JI09Ka. DHEPreTHYSCKHUE YPOBHH,
TIOHSITHSI u 3aKOHBI, |MTOAYPOBHU. ATOMHBIC OpOWTaNH, S-, p-, d- meMeHTsl. OCOOCHHOCTH paclpeesiCHUs IJICKTPOHOB IO 2
CTpOeHue aTOMOB |OpOWTANIIM B aTOMax 3JIEMCHTOB IEPBBIX YETHIPEX MEPUOMOB. DJICKTPOHHAS KOHQUTYpAIUs aTOMOB.
XUMHUUYECKHX DJIEMEHTOB OCHOBHBIE XMMHUYECKHE 3aKOHBI
IIpakTuyeckue 3aHATHSA
IIP 1 Pemenne 3anaHuii Ha WCIOJB30BAHME XUMHUYECKOW CHUMBOJIMKM W HA3BaHWHA COEIMHEHUH TIO
HOMEHKJIATYPE MEXIyHAPOIHOI'0 CO03a TEOPSTUICCKOM 1 MPUKIIATHON XUMUU U TPUBUAIILHBIX HA3BAHHUIA |2
JUTS COCTABJICHUSI XUMHUYCSCKUX (DOPMYJI IBYXaTOMHBIX COCTUHEHUI (OKCHIOB, CYJIb(MHUIOB, THAPHIOB U
T.1.) U APYTUX HEOPTaHUIECKUX COCTMHEHUI OTIEIbHBIX KJIACCOB.
IIP 2 [pakTuueckue 3aaHus HA YCTAHOBIICHHUE CBSA3H MEX]Ly CTPOEHUEM aTOMOB XUMUYECKUX 3JIEMEHTOB
U MEPUOJUYECKIM M3MEHEHUEM CBOMCTB XMMUYECKUX DJIEMEHTOB M MX COCIWHEHUN B COOTBETCTBUU C |2
noJsioxkeHueM Ileproanueckol cCUCTEMBI.
Tema 1.2. Coaep:xkanue yueOHOro MaTepuaJia 4 OK 01
Iepnonndecknii 3akoH u | IlpakTuyeckue 3aHATHS OK 02
ITepuonnyeckas  cuctema |IIP 3 Ilepuoauueckas cuUcTeMa XUMHUYeCKHX dyieMeHToB J[M. Menaeneea. PU3MUECKHH CMBICI IIK2.3
XxuMudecKux 3aemMeHToB Jl. |[lepuomuueckoro 3axona JI.M. MenzeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMMYECKUX
W. Menpeneesa, uX CBA3b C |3]€MEHTOB, 00pa3yeMbIX HMH IIPOCTBIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUH C IIOJI0KEHUEM XUMHUIECKOTO
COBPEMEHHOM TeOpHel |snementa B Ileproanyeckoil cucteme. MUpPOBO33pEHUYECKOE W HAYYHOE 3HAuYeHue llepuomuueckoro )

IIP 4 KonnyecTBeHHBIE OTHOMIEHNUS B XUMUH. OCHOBHBIE KOJIMYECTBECHHBIC 3aKOHBI B XUMHH W PaCUeTHI
110 YPAaBHEHMSIM XMMHUYECKMX peakuui. Mojb Kak eJuMHMIIA KOJIMYECTBa BellecTBa. MossipHas Macca.




3aKkoHBI COXpPaHCHHMS MacChl W JHEPTUHU. 3aKOH ABoraapo. MosipHBI 00beM ra3zoB. OTHOCHUTEIIbHAS
IUIOTHOCTH Ta30B. PacueThl MO ypaBHEHHSM XMMHYECKHX PEaKiMil ¢ HUCIOJIb30BAaHHEM Macchl, 00beMa
(HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIICCTBA

Tema 1.3. Copep:xanue yueOHOI0 MaTepHuaJia OK 01
Crpoenue BelIeCTBa N
W NpHpOJa  XMMHUCCKOi CrpoeHue BemecTBa. XUMHUUYECKash CBsI3b. BUABI XUMHUECKOH CBA3U (KOBaJ'Ie}-ITHaH HenoipHas 1
CBSI3IL MeorooGpasue NoNApHAs, HOHHa, MeTaJqueCKas{)“. Mexanu3mbl 00pa3oBaHMsA KOBAJCHTHOW XMMHYECKOH CBSA3U
BEIIECTB (0OMeHHBIN M JOHOPHO-aKIENTOpHBIH). BogopoaHas cBsi3b. BageHTHOCTB. DIEKTPOOTPUIIATEIHHOCTS.

Crenenb okucieHus. FIoHbI: KATUOHBI U aHUOHBI
Tema 1.4. IIpakTHYecKHe 3aHATHSA OK 01
Knaccugukarms, IIP 5 HomeHkiaTtypa HEOpraHMYeCKHUX BEIIECTB: HAa3BaHWE BEIECTBA HCXOIA M3 WX XUMHUYECKOH OK 02
u HOMEHKJIaTypa | (pOpPMYIBI WM COCTABIICHIE XUMUIECKOH (hOpMYITBI UCXOIS M3 HAa3BaHU BEIIECTBA TI0 MEXTyHAPOTHOMH
HEOPTaHWYECKUX BEILECTB (MIOITAK) mmm TpuBHAIHHON HOMEHKIIATYPE.

Pemenne mpakTHYECKMX 3aJaHWH MO KJIAacCH(UKALMKM, HOMEHKJIAType M XHMHUYECKHM (opmymnam

HEOPraHMYECKUX BEIIECTB Pa3NNYHBIX KJIAacCOB (YrapHBIH ra3, YIJICKHCIBIA Ta3, aMMHAK, TalIieHas

N3BECTh, HETAIICHAS! N3BECTh, TUTHEBAsI COAA M IPYTUX): Ha3bIBaTh M COCTABIIATH (POPMYJIBI XUMUIECKUX

BEIIECTB, ONPEAEIIATh IPUHAAIEKHOCTE K KJIaccy.

HcToynuku xumudeckoil nHbopManuu (CpecTB MaccoBoil uHpOpMAIMK, ceTh MIHTEpHET U Apyrue).

IMouck HHGOPMALIMY 10 HA3BAHUAM, HACHTU(DHKATOPAM, CTPYKTYPHBIM (hopMysiam
Tema 1.5. OK 01

. | Conep:xxanue yueOHOro MaTepuajia

THmbl XUMHYECKHX peaKLuit

JIP 1 JlaGoparopnas pabora “TuIbl XUMUYECKUX peakuuii’.

HccnenoBanue THNOB (110 COCTaBY M KOJHMYECTBY MCXOAHBIX M 00OpPa3yOUIMXCsl BEIECTB) M MPU3HAKOB

XUMHUUECKHX peakuuii. [IpoBeneHue peakiuii HOHHOTO 0OMEHa, ONpe/IeJIeHUE CPEAbl BOJHBIX PACTBOPOB.

3aaHus Ha COCTABIICHNE NOHHBIX peakuuil
Tema 1.6. IIpakTHyeckue 3aHATHSA OK 01
CxkopocTb xumudeckux | IIP 6 Pemrenue nmpakTHKO-OPHEHTHPOBAHHBIX 3a/IaHUI Ha aHATN3 ()aKTOPOB, BIHSIONINX HA M3MCHEHUE OK 02
peakuui. XHAMHYECKOE | CKOPOCTH XMMHYECKON PEaKIluy, B T.4. C MO3HUIHUIT SKOIOTHYECKH 1IeTIeCO00Pa3HOr0 MOBE/ICHHS B OBITY IIK2.3
paBHOBecHe U TPY/OBOI1 I€ATETLHOCTH B IEIISIX COXPAHEHHUS CBOETO 3/I0POBBS M OKPYKaIOIIEH MPUPOIHOI cpebl.

Pemienne mNpaKkTHKO-OPHEHTHPOBAHHBIX 33/laHMK Ha npuMeHeHne mnpuHnuna Jle-llarense s

HaXOXJICHNSl HAIPABJICHHUS CMEUIEHHs pPAaBHOBECHS XHMMHYECKOM peakiuu W aHaiu3 (aKTopoB,

BIMSFOIIMX HAa CMEIIEHNE XNMHUIECKOTO PAaBHOBECHS
Tema 1.7. Coaep:xanue yue0HOT0 MaTepuasa OK 01
PactBopsl, Teopus | PactBopsl. Buasl pacTBOpoB 10 COAEpkKaHUIO PAaCTBOPEHHOIO BeliecTBa. PacTtBopumocts. Ilonatue o OK 02
3IEKTPOIIUTUYECKON JUCIIEPCHBIX CUCTeMax. VMICTHHHBIE M KOJUIOMAHBIE PacTBOPbl. MaccoBasi H0JsI BELLECTBA B PAcTBOPE. OK 04
auccouyanuy M MOHHBIA | [ToHsitwe o BojopoaHoMm mokaszarene (pH) pactBopa. Dnexrponurtuueckas auccouuanus. CUbHBIE U OK 07
obmeH cia0ble STEKTPOIUTHI, HEJIEKTPOJIUTHI. Peakiini HOHHOTo 0OMeHa [1K4.5

JlabopaTopHble 3aHATHUS
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JIP 2 JlabopaTtopHas pabota «IIpuroToBiieHHE pacTBOPOBY.

[IpuroroBneHne pacTBOPOB 3aaHHOHN (MaccoBoil, %) KOHIEHTpAIMH (C MPAKTHKO-OPHEHTHPOBAHHBIMH
BOIPOCAaMH) U OMPEICICHUE CPEBI BOAHBIX PACTBOPOB.

PerieHue 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB

KonTpossnas padora 1 CrpoeHue BenecTBa U XMMUUECKHE peakiyu (1o paszaeny 1) 2
Paznen 2. Heopranuueckasi XuMus 8
Tema 2.1. Copep:xaHue yueOHOI0 MaTepuaJia 6 OK 01
DU3UKO-XUMUYECKUE Meramnel. Ilonoxxenne MeramioB B [lepuogaudeckoil cucteMe XMMHUYECKUX 3eMeHTOB. OcoOeHHOCTH OK 02
CBOMCTBA  HEOPraHUMYECKHX | CTPOCHUS 3JIEKTPOHHBIX 000JI0UeK aTOMOB MeTaiuioB. O6uue ¢usnueckue cBoiicTBa MeTauioB. CruiaBbl OK 04
BELIECTB METAJUIOB. JJIEKTPOXUMUYECKUH P HaNpsDKeHUH MeTaioB. XHMHUYECKHE CBONCTBA Ba)KHEHIIMX |2 I1K2.3

METaJUIOB (HATPHH, KA, KaJdbIIWii, MATHUM, aTFOMUHUHN, IIMHK, XPOM, JKEJI€30, MEJlb) U KX COCTUHEHH.

OOmwue cnocoObl moaydeHus MeTaJuioB. IIpiMeHeHne MeTauIoB B OBITY M TEXHUKE

Hemerannel. Ilonoxxenue HemetaiuioB B [lepuoauyeckoll cuctemMe XuUMHUYECKHX 3yeMeHToB [I.M.

MeHzeneeBa U OCOOGHHOCTH CTPOCHHUs aTOMOB. DHU3WYECKHME CBOHCTBA HEMETANIOB. AJIIOTPOIHA

HEMETaJUIoB (Ha IIpUMepe KUCIOpoAa, cepbl, pocdopa u yriaepoaa). XUMHIECKHE CBOHCTBA U IPUMEHEHHE )

B)XKHEHIIIMX HEMETAJUIOB (TaJOT€HOB, CEphl, a30Ta, Gocdopa, yriepoaa U KpeMHHUS) U UX COCANHEHUH

(OKCHIOB, KHCIOPOACONEPKAMMNX KHCIOT, BOAOPOIHBIX COEOMHCHMH). I[IpuMeHeHHe BaKHEHIINX

HEMETaJIOB M UX COCTMHEHUN

IIpakTHYecKue 3aHATHUS

P 7 CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKLUI C y4acCTUEM HPOCTBIX U CIOXKHBIX HEOPTaHUYECKUX

BEIIECTB: METAUIOB M HEMETAJUIOB, OKCHJOB METAJUIOB, HEMETAJUIOB M aM(OTEPHBIX 3JEMEHTOB;

HEOPTaHMUYECKUX KHCIIOT, OCHOBAaHUN H aM(OTEpHBIX THIPOKCHIOB; HEOPraHWYECKUX COJEH, 5

XapaKTepU3yIOIUX UX CBOHUCTBA.

Perrenne mMpakTHKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHMH Ha CBOWCTBA, COCTaB, MOJYYECHHE U

0e30macHOe HCIIOJIb30BAaHWE BAKHEHWIIMX HEOPraHMYECKUX BELIECTB B OBITY M IPaKTHYECKOU

JIeSITeIbHOCTHU YeIoBeKa
Tema 2.2. Copep:xkaHue yueOHOIr0 MaTepuaJia 2 OK 01
Wnentnduxanns JlaGopaTopHble 3aHATHS OK 02
HEOPTaHUYECKUX BEIIECTB JIP 3 JTaGopatopHas pabora « neHTH(GUKALMS HEOPTAHMIECKUX BEIECTBY. OK 04

Pemenne SKCHEpUMEHTANBHBIX 33724 IO XUMHWYECKHM CBOHCTBAM METAUIOB M HEMETalIoB, MO

Pacro3HaBaHUIO U MOJIyYEHUIO COEIMHEHUI METAJJIOB U HEMETAJLIOB. 2

Wnentndukanmss HeOpraHMYECKHX BEIIECTB C HCIHOJIB30BaHUEM HX (H3MKO-XMMHUYECKHX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuid. KauyecTBeHHble peakiuu Ha cyibdar-, kapOoOHAT- M XJIOpUA-

aHMOHBI, HA KATHOH aMMOHUS
KonTpoabnast pabora 2 CaolicTBa HeOpraHMYECKUX BellecTB (1o paszeny 2) 2
Pazgen 3. Teopernueckne 0CHOBbI OPraHMYEeCKOH XMMHUH 4
Tema 3.1. | Copep:xanue yueOHOro MaTepHuaJia 4 OK 01
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Kinaccugukanus, ctpoenue u
HOMEHKJIATYPa OPTaHUYECKHX
BEILECTB

[Ipenmer opraHnYecKkoil XUMHH: €€ BOSHUKHOBCHHE, PA3BUTHE W 3HAYCHUE B TIOJYICHUHN HOBBIX BEIIIECTB
1 MatepuanoB. Teopust CTpoeHUs OpraHudeckux coequneHnii A.M. ByTiepoBa, €€ 0CHOBHBIE MTOJ0KEHHUS.
CtpykTypHble (OPMYJIBI OPraHUYECKHUX BEINECTB. [ OMOJIOTHS, H30MeEpHs. XHUMHUYCCKas CBS3b B
OpraHNYeCKUX COCTUHEHHSIX: KpaTHbIE CBS3H, G- U M-CBS3H.

[pencraBnenue o KiaccU(pUKAIUU OpraHMYCCKUX BelecTB. HoMEHKIaTypa OpraHMYecKUX COeAUHCHUN
(cucTematuueckas) ¥ TPUBHAJIBHBIC HAa3BaHHS BAXKHCWIINX MPEICTABUTENCH KJIACCOB OPraHMYCCKHX
BEIIECTB

HpaKanecxne 3aAaHATHHA

ITP 8 HoMeHKknaTypa OpraHMYeCKIX COEJUHEHUH OTAEIbHBIX KIIAacCOB (HACBIIICHHBIE, HEHACHIIICHHbIE U
apOMaTHYECKUE YTJIEBOJOPOJBI, CIIUPTHI, (hEHOJBI, aNbJCTH/bl, KETOHBI, KAPOOHOBBIE KUCIOTHI M Jp.)
CocraBieHHE TONHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPTaHMYECKUX BEIIECTB OTACITBHBIX
KJIACCOB, WCIIONB3YS WX HA3BaHWUS IO CHCTEMAaTHYECKOW WM TPHUBHAJIBHON HOMEHKIATYpe (STHIICH,
alleTWICH, TIHIEPHH, (QeHoN, (opMalbAernl, YKCyCHas KHCIIOTa, TIUIWH). Pacdersl mpoctedmiei
(hopMyJIIBI OPTaHIMUYECKON MOJIEKYIIBI, HCXOS U3 DJIEMEHTHOTO cocTaBa (B %)

Pa3nen 4. YriieBoaopoasbl

Tema 4.1.
VYTri1eBoAOpOIBI " 1509
MIPUPOJHEIE HCTOYHHUKH

Conepxanue yueGHOro MaTepuajia

[TpenenbHBIC yriIeBoAOPOABI (AIKAHBI): COCTaB M CTPOEHHUE, TOMOJOTHYECKHUH psii. MeTaH 1 3TaH: COCTaB,
cTpoeHHe, (HU3MYECKHe W XMMHUYECKHE CBOWCTBA (PEakIWW 3aMEUICHUS W TOPEHHs), ITOMydCHHE H
IIPUMEHEHUE.

HenpenensHble yTaeBOAOPOABI (ANKEHBI, aJIKaJUCHbI, JIKHHBI).

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHH psil. DTUIIEH U IIPONMIEH: COCTaB, CTPOCHUE, (PU3NIECKUE
U XUMHYECKHE CBOMCTBAa (peakiuy THAPHPOBAHUSA, TaJIOTEHHPOBAHUS, THUApATALlMH, OKHCICHUSA H
MOJIMMEPH3aIMN) NT0JTydYeHUE U IPHUMEHEHHE.

Anxanuensl: OytamweH-1,3 u wmertunOytaaueH-1,3, XHUMHUECKOoe CTpOEHHE, CBOMCTBa (peaxius
MIOJIMMEPH3aINN ), TPUMEHEHHE (JUI1 CHHTEe3a IPUPOJIHOTO U CHHTETHYECKOTO KaydyKa U PE3UHBI).
AJKMHBI: COCTaB M OCOOEGHHOCTH CTPOCHUS, TOMOJIOTHYECKUI psij. AIETHICH: COCTaB, XMMHUYECKOE
cTpoeHHe, PU3NIecKre 1 XUMUYECKHE CBOMCTBA (PeaKIMu THAPHPOBAHMS, TATIOTCHUPOBAHNUS, THIPATALIIH
TOPEHMs), TTOJlydeHHE M TPUMEHEHNE (MCTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHH VISl CBAPKH M PE3KH
METAaJLIOB)

Apomarnueckne yriieBomoponsl (apeHsl). beHzonm wm Tomyon: cocraB, CTpoeHHE, (HU3MUYECKHE U
XMMHUYECKHE CBOMCTBA (pEeakUUM TajJOreHUpPOBAaHMS W HUTPOBAHUS), IOJy4YEHHE W NPUMEHEHHE.
TokcnyHOCTE apeHOB (BIMAHME OEH30JIa HAa OPraHM3M 4YeloBeKa). ['eHeTWdecKas CBS3b MEXIY
YIJIEBOAOPOJAMHU, IPUHAMIEKAUME K Pa3INnIHbIM KJIaCCaM.

[IpupoaHble UCTOYHUKH YTIEBOAOPOAOB. [IpuponHslil Ta3 n momyTHele HedTaHsle ra3sl. Hedts u eé
npoucxoxaenue. Croco0s! nmepepaboTku He(TH: TIEPETOHKA, KPEKUHT (TePMUUECKUH, KATATUTHIECKHN),
muponu3.  [Ipogykter  mepepaboTkd  HedTH, WX  NPUMEHEHWE B  IMPOMBIIUICHHOCTH
1 B ObITy. KaMEeHHBIH yroiib ¥ MPOAYKTHI €T0 epepadoTKu

OK 01
OK 02
OK 04
I1IK2.3

Tema 4.2.

Coaep:xanue yue0HOT0 MaTepuasa

OK 02
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DHU3UKO-XUMHUYECKHE
CBOICTBa yIJIEBOJOPOOB

JlaGopaTopHble 3aHATHS

JIP 4 JlabopaTtopHas pabota “TIpeBpaleHns OpraHMYeCKHX BEIIECTB IIPH HarpeBaHuH".
ITonydenue sTuEHA U U3yUYECHHE €ro CBOMCTB. MOJEIMpPOBAHUE MOJIEKYJI U XUMUYECKHUX MPEBpaIICHUI
Ha IpUMepe 9TaHa, OTUICHA, alleTHIIeHa U JIp.

OK 04

Paznea 5. Kucjopogocoaep:kanue oprannyeckue coenHeHust

10

Tema 5.1.
Cruptsl. Oenon

Coaep:xanue yueOHOT0 MaTepuasia

[IpenenbHBIE 0JHOATOMHBIE CIIUPTHI (METAHOJ U ATAHOJ): CTPOCHHE, PU3NIECKUE K XUMUYECKUE CBOCTBA
(peakuuu ¢ aKTUBHBIMH METaJJIaMH, TaIOT€HOBOIOPOaMH, TOPEHHUE), NpUMeHeHne. BogopoaHbie cBs3n
MeXJly MOJIeKyJIaMH ciUpTOB. Dusnonoruueckoe ASHCTBIE METaHOJIA U ATAHOJIA HA OpPraHU3M YeJIOBeKa.
MHOroaToMHbIe COUPTHI (ITUICHIJIMKOIb U TIIMIEPHH): CTPOCHUE, GU3HYECKHE M XUMUYECKUE CBOMCTBA
(B3amMOAEHCTBHE CO IIEJIOYHBIMU MeTa/llaMM, KadeCTBEHHAsl peakius Ha MHOTOaTOMHBIC CIIMPTEHI).
®u3noI0rnYecKoe JeiCTBIE Ha OpraHu3M ueaoBeka. [IpumMeHeHre riMuepruaa u STUICHTJTMKOJIS.

®enon. CTpoeHHE MOJICKYIIBI, (pH3HYECKIe 1 XUMUUECKHEe CBOUCTBA (heHoNa. TOKCHIHOCTh (heHOoIa, ero
(u3MoIOTHYECKOe ISHCTBIE Ha OpraHnu3M desoBeka. [Ipnvenenne dheHoma

OK 01
OK 07

Tema 5.2.
AJbOETUabL.
KapOoHOBBIE KHCITOTHI.
CrnoxHbIe 3UPHI

Conepxanue yueGHOro MaTepuajia

Anbperunipl 1 KeTOHBI ((hOpManbIeruy, aleTalbAeI U, alleTOH): CTPOSHHE, (PU3NYeCKHe U XUMUIECKHUE
CBOHCTBA (pEaKIM OKUCIICHNS ¥ BOCCTAHOBJICHHSI, KAUCCTBEHHBIC PEAKIINH), TOJyICHUE U IPUMECHEHHE.
OIHOOCHOBHBIE TpeAeTIbHBIE KapOOHOBBIE KHCIOTHI (MypaBbHHAas W YKCYCHas KHCIJIOTBI): CTPOCHHE,
¢du3nIecKne 1 XUMHIECKHE CBOMCTBA (0OIIHE CBOMCTBA KHCIIOT, PEAaKIHs dTepH(pHKaNN), TOIyIeHIE U
npuMeHeHne. CTeapuHOBas M OJIEMHOBAs KHUCJIOTHI KaK NPEICTABUTENH BBICIIMX KapOOHOBBIX KHCIOT.
MBpI1a KaKk COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JIeHCTBHE.

CrnosxHble 3UpBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [ MApoin3 ciaoxHbIX 3(upoB. Kupsl. ['naponns
kupoB. IIpuMeHeHue sxupoB. bronoruueckast poJib XKUpPOB

OK 01
OK 02
OK 04

Tema 5.3.
YraeBobl

Coaep:xanue yueOHOT0 MaTepuasia

YraeBofsl: cocTaB, KIaccuUKaIs YIJIeBOI0B (MOHO-, AU- U MOJHcaxapuasl). ' mroko3a — npocreitmmii
MOHOCAXapua: OCOOCHHOCTH CTPOEHMS MOJIEKYJbl, (DU3NYECKHEe M XUMHUYECKHE CBOICTBA TJIFOKO3bI
(B3ammopeiictBue ¢ runpokcuaom meau (II), oxucieHne amMMHadHBIM pacTBOpoM okcuia cepebpa (I),
BOCCTaHOBJICHHE, OPOXKEHHE TIIFOKO3bI), HAXOXKACHHE B IPUPO/IEe, MPUMEHEHHNE TIIIOKO3bI, OHOIOrHuecKas
POJIb B XKH3HEAEATENbHOCTH OpraHu3Ma uenoBeka. @orocuHTes. PpyKTo3a KaK U30Mep IIIFOKO3bIL.
Caxapo3a — mpeCTaBUTENb AUCAXaPUIOB, THAPOIN3 CaXxapo3bl, HAX0XKJICHHE B IPUPOJIE U IPUMEHEHNUE.
INonucaxapuabl: Kpaxmai U LeJUII0J03a Kak IpupoAHble nonumepsl. CTpoeHHe KpaxMaia U LEJUTI0N03kl,
¢du3MYecKre ¥ XUMHYECKHE CBOMCTBA KpaxMasia (THAPONIN3, KaYeCTBEHHAs! PEaKIHsl C HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DuznKo-XxUMHYECKHUE
CBOMCTBA
KHCJIOPOJIOCOIepIKAIINX
OpraHUYeCcKUX COeAMHEHUHN

Coaep:xanue yueOHOro MaTepuaJia

IIpakTHyeckue 3aHATHSA

P 9 CgoiicTBa OpPraHMYECKHX COCAMHCHHUHA OTICIBHBIX KJIACCOB (TPUBHAIBHAS M MEXKIyHAPOIHAS
HOMEHKJIATypa, XNMHUYECKHE CBOMCTBA, CIIOCOOBI MONYyUYCHHS): MpeaeNbHbIe (AIKaHBl M IUKIOAJIKAHbI),
HemnpeeabHble (AIKSHBI, AIKUHBI U aJKaJueHbl) U apOMaTHYECKHUE YTIIEBOJAOPOJbI, CIIUPTH U (HEHOIIBI,
KapOOHOBBIE KUCIIOTHI U d(UPHI, AJIbJIETHJIbI M KETOHBI, AMHHBI M1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJIIPHBIC

OK 01
OK 02
OK 04
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COCTMHEHUS. 3aJaHus Ha COCTABICHHE YPaBHCHHH XMMHYECKHX DPEAKIUH C y4acTHEM OPTraHHMYECKHIX
BEIIECTB HA OCHOBAHHHU MX COCTaBa M CTPOCHHS

P 10 CocraBneHue cXeM peakmui (B TOM 4YHCIE IO MPEAJIOKESHHBIM IIETIOYKaM IPEBpAIIeHUH ),
XapaKTEPU3YIOIUX XUMHICCKHE CBOMCTBA OPTaHUUCCKUX COCTUHEHUH OTACTBHBIX KJIACCOB, CIIOCOOBI X
MONMYYCHHUsT ¥ HA3BAHHE OPraHUYCCKUX COCAMHCHHWA 10 TPUBHAIBHON WM MEXKIYHAPOIHOU
CHUCTEMaTHUYECKOU HOMEHKIIATYPE.

Perienune mpakTUKO-OpUEHTUPOBAHHBIX TCOPETHUCCKUX 3aIaHUI Ha CBOWCTBA OPraHUUCCKUX COCAMHCHUM
OTJICJIbHBIX KJIACCOB

JlaGopaTopHble 3aHATHS

JIP 5 JlabopatopHas padoTta: “UneHTrduKanus OpraHMueCKUX COCAUMHEHHUA OTICIBHBIX KIACCOB”
WneHTr(HUKAINS OPTaHMIECKUX COSTUHEHUM OTIEIBHBIX KIIACCOB (Ha MpUMEpE albIeTHI0B, KpaxMaa,
YKCYCHOM KHCIIOTHI, GEJIKOB H T.II.) C MCIOJB30BAHHEM MX (PU3UKO-XUMHUECKAX CBOWCTB M XapaKTePHBIX

Ka4eCTBEHHbIX peaknuidl. JleHarypanmsi Oenka npy HarpeBaHuH. LIBeTHBIE peakuun OEJIKOB. 2

Bo3HHKHOBEHNE aHAINTHYECKOTO CHT'HAJa C TOYKH 3PEHUS XMMHUYECKHX IIPOLECCOB NMPH MPOTEKAHUH

Ka4eCTBEHHOH peaKIiH, MO3BOJIONICH HACHTH()UIIMPOBATh NPEUIOKCHHBIE OPraHUUECKHE BEIECTBA
Pa3znen 6. A3oTcoaep:kaniue opraHudeckue coeIMHeHus 2
Tema 6.1. Conepxxanue yueGHOro MaTepuajia 2 OK 01
AMUHBL. AMUHBI: METHJIAMHH — ITPOCTEHIITNIA IPEICTABUTEbh AMHHOB: COCTaB, XUMHUYECKOE CTPOCHHE, (pr3HIecKie OK 02
AMMHOKHUCIIOTEL M XMMHYECKHE CBOMCTBA, HAXOXKAEHHE B IPHPOJIE. OK 04
benkn AMMHOKHCIIOTBI Kak aM(OTepHble OopraHudeckue coequHeHus. Dusnueckre M XUMHYECKHE CBOMCTBA )

aMUHOKHCIIOT (Ha MpUMepe MInKMHA). brojornueckoe 3HaueHrne aMUHOKHUCIIOT. [lenTumbl.

Benku xax mpupoHble moauMepsl. [lepBuyHas, BTOpUYIHAsA U TPETUUHAs CTPYKTypa 0eIKkoB. XUMHUYIECKHe

CBOHCTBa OEJIKOB: T'MIPOJIN3, ACHATYpallUsl, KAUeCTBEHHbIC PEaKIMU Ha OeJIKU
Pasnes1 7. BICOKOMOJICKYJISIPHBIE COEIMHEHHS 2
Tema 7.1. Coaep:xanue yueOHOT0 MaTepuasia 2 OK 01
[Tmactmaccsl. TeopeTnueckoe o0yuenune OK 02
Kayuyxu. Bonokna OCHOBHBIE TIOHSTHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCIWHEHHMN: MOHOMED, TOJUMEDP, CTPYKTYPHOE OK 04

3BEHO, CTENEHb MOJUMEPU3AIMH, CPEIHssA MONEKyNspHas Macca. OCHOBHBIE METOIBI CHHTE3A I1K2.3

BbBICOKOMOJICKYJIAPHBIX COC}II/IHCHI/Iﬁ — MoJImMepusanud U MOJIUMKOHACHCAIU. )

OsHakoMJIeHHE C 00pa3aMu NPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIACTMACC, KAyYyKOB: INIACTMACChI

(TONMATHIICH, TOJIMIPONMIICH, HOJWBUHWIXJIOPHI, TOJMCTHPON); HATypajdbHBIH W CHHTETHYECKHE

Kayuyyku (OyTaaneHOBBIH, XJIOPONPEHOBHIH W M30IPEHOBBIN); BOJIOKHA (HaTypajbHbIE (XJIONOK, IIEPCTh,

1IEJIK), NCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAIIPOH U JIaBCaH)
IpodeccHOHATLHO OPHEHTHPOBAHHOE CO/IEP/KAHME (COMEPKAHNE NMPUKIATHOTO MOLYIsA)! 6
Pazgen 8. Xumusi B ObITY H IPOM3BOJACTBEHHOI1 eATEJIbHOCTH YeJ10BeKa 6 OK 01
Tema 8.1. Copep:xanue yueOHOI0 MaTepHuaJia 6 OK 02
Xumuueckue TexHonoruu | [IpaBmina 3KOJOTMYECKH LEJIecOO0pa3HOTO MOBEJICHUSI B OBITY M TPYAOBOH AEATEILHOCTH B LIEJSX OK 04
B HOBCEJHEBHOM | COXpaHEHHMsI CBOETO 3I0POBbS M OKPYXKAIOLISH NPUPOJHON Cpefbl, ONACHOCTh BO3/CHCTBHS Ha JKUBbIC OK 07
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u npodeccrnoHaIEHOM
JIeATEIbHOCTH YelIOBeKa

OpraHU3Mbl OpPraHMYEeCKUX BEIIECTB OTACNBHBIX KJIACCOB (YIJIEBOJAOPOIBI, CIHUPTHI, (EHOIBI,
XJIOPOPraHUYEeCKUE TMPOU3BOJHBIC, aNbJCTHIBl M Jp.), [OKa3aTelb MPEACIbHO JOMYyCTUMOM
KOHIICHTPAIIUH U €0 UCIIOJIh30BaHUE.

Ponb xumum B 00€CIICUCHUM JKOJIOTHYCCKOW, SHEPIeTUYCCKOM U IMHUIIEBOI 0E30MacHOCTH, Pa3BUTHH
MEMIIUHBI, CO3TaHUM HOBBIX MAaTEPHAJIOB (B 3aBUCUMOCTH OT BUa IPO(PECCHOHANTBHON ACITEIILHOCTH),
HOBBIX UCTOYHUKOB JHEPTUHU (QIbTCPHATHBHBIC UCTOYHUKU 3Heprum). [IoHATHE O HAYYHBIX METOJax
MMO3HAHUS BCIICCTB W XUMHYCCKHX peakiuil. [lpeacraBneHuss o0 oOMMX HAYYHBIX MPUHIIAIAX
MPOMBINICHHOTO TIOJYYEHUsS BaKHCHININX BEHICCTB (HA MpUMeEpax MPOU3BOACTBA aMMHAaKa, CEPHOM
KHCIIOTHI, METAHOJIa).

XuMmHsi U 3I0pOBbE 4EIOBEKa: MpaBmia OE30MaCHOTO HCIOJB30BAHHS JICKAPCTBEHHBIX IPENaparos,
OBITOBOI XMMUH B MIOBCEIHEBHOMN XKHU3HU

CamocrosiTeqibHAas paboTa

Ilonck m aHanmM3 KEWCOB O NOPUMCHCHUN XHUMHWYCCKUX BCIICCTB H TEXHOJIOTUH C y4yeTOM 6yZ[yH.[€I7[
HpOd)@CCI/IOHEUILHOﬁ JACATEIBbHOCTH 11O TEMaM: BayKHEHIIIHIE CTPOUTCIIBbHBIC MAaTCpHUaJibl, KOHCTPYKIIMOHHBIC
MaTc€puabl, KpaCKu, CTCKJIO, KEpaMHUKa, MaTCpualibl I IJICKTPOHHUKHW, HAHOMATCPHAJbl, TCKCTUIBHBIC

IIK2.3

BOJIOKHA, UCTOYHHUKHU IHEPTUH, OPTaHHUECKHE U MUHEpaIbHbIE YAOOpEHMS, JICKapCTBECHHbIC BEILECTBA, 12
OBITOBAs XUMUSL.

[IpencraBneHue pe3ysibTaTOB PEIICHHs KEHCOB B popMe MUHU-I0KIIA/IA

3amura: [IpencTaBieHue pe3ysibTaTOB pellleHHs] KecoB B pOpMe MUHH-I0KIIA/Ia C IPe3eHTaleH
KoncyabTanus 4
IIpoMeskyTouHasi aTTecTals MO JMCHUIIMHe (T epeHINpOBaHHEIHN 3a4eT) 2
Bcero 84
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3. YCJIOBUS PEAJIM3ALIMU PABOYEN ITPOIPAMMBI YYEBHOM JUCHUILIAHBI
3.1. MaTepuaJibHO-TeXHMYeCKOe ohecneyeHmne
Peanmaunﬂ mporpaMmbl JUCHUTITIMHBI Tpe6yeT HaJInu4dus yqe6H0r0 KabuHeTa « XUMUI».

Cnennajau3upoBaHHasi MeGeIb U CHCTeMbI XpPaHEeHUsI

1. Croun mabopaTopHBIil JEeMOHCTPAMOHHBIN (C 3aIIUTHBIM, XHUMOCTOWKHAM U TEPMOCTOWKNM MTOKPHITHEM, PAKOBUHOM,
MOABOAKOM W OTBEJCHHWEM BOJBI, CAHTEXHHKOH, OJICKTPHYECKHMH pPO3ETKAMH, aBTOMAaTaMH aBapHHHOTO
OTKJIFOUCHHUS TOKA)

2. Cron mabopaTOpHBIM IEMOHCTPAIIOHHBIH C HAACTPOWKOH (C 3aIIUTHBIM, XHUMOCTONKHM H TEPMOCTOHKHAM
MOKPBITHEM)

3. Cron y4yeHHYecKHil JTaOOPaTOPHBIN, PETYIUPYEMBIH IO BBICOTE (C 3aIIUTHBIM, XUMOCTOHKAM M TEPMOCTOMKHM
MOKPBITHEM, PAKOBUHOM, OOPTHUKOM I10 Hapy>KHOMY Kparo, OABOJIKOH U OTBEJCHUEM BOJIbI, U CAHTEXHUKOHN )/CToN
YUCHUYECKHUH, PEerylIupyeMblii 0 BbICOTe (MpHOOpETaeTCs TOJIBKO NPU HAJMYHMU CIELUAJIBbHOTO J1abopaTOpPHOTO
OCTPOBHOTO CTOJIa) (110 KOJIMYECTBY 00YYaIOIIMXCST)

4. Cryn yueHH4ecKuii (110 KOJIMYECTBY 00YJaIOIINXCS)

Orzerymurens

Jocka knaccHas/PenbcoBast cuCTeMa ¢ KIIAaCCHOM M MHTEPAKTUBHOI TOCKOH (IporpaMMHOe 00eCIIeYeHHUE, IPOSKTOP,

KpeIUICHHUsI B KOMITICKTE)/HHTEPAKTHBHON MaHEIbIo (IIPOTpaMMHOE 00ecTieYeHHEe B KOMIUIEKTE)

7. Crox ¢ sIuKaMu UL XpaHeHus1/TyMO00i#i (pabodee MECTO Mpero1aBaTes)

8. Kpecno oducHoe (pabodee MecTo mpenogaBaTes)

9. [Hocka mpoOkoBas/Jlocka MarHUTHO-MapKepHas

10. Cucrema (ycTpoiicTBO) A 3aTEMHEHHS OKOH

11. HIkad BHITSHKHOW MaHOPaMHBIH

12. kad st xpaHeHust yueOHBIX TOCOOuit

13. AnTeuka yHUBepcaibHas AJIs OKa3aHUs NMEePBOi METUIIMHCKOM MOMOIIN

SN

TexHuveckue cpeacTaa

1. MHoroyHKIMOHAJIBHOE YCTPOUCTBO/TIPUHTED

2. VIHTepaKkTHUBHBI MNpPOTPaMMHO-ANIIAPATHBI KOMIUIEKC MOOWIBHBIA WM CTaI[MOHApHBIA (TIporpaMMHOE
obecrieueHne, MPOEKTOp, KpPeIUIeHHe B KOMIUIEKTe)/PenbcoBast cucTteMa ¢ KIACCHOM M MHTEPAKTUBHOM NOCKOH
(mporpamMmHOe oOecrieueHne, MPOEKTOp, KPEIUICHHE B KOMIUIEKTE)/MHTEPAaKTHBHOW ITaHENnbio (IporpaMMHOE
obecrieueHne B KOMILIEKTE)

3. IlepcoHanbHBIF  KOMIBIOTEp ¢  TepupepHeli/HOYTOyK  (JIMIIEH3MOHHOE  NporpaMMHOE  oOecriedeHwe,
00pa3oBaTeNbHBIH KOHTEHT M CHCTEMa 3aIIUTHI OT BPEIOHOCHOH MH(OpMAINH, IPOrpaMMHOE oOecTieueHne s
U poBOii 1a6OPAaTOPHH, C BOZMOKHOCTHIO OHJIAIH-0IPOCa)

DJIEKTPOHHBIE CPEICTBA 00yYeHUS
1. DnexrponHbie cpenctBa 00yueHus/MurepakTuBHbIe T0CO0Hs/ OHIAWH-KYPCHI (10 pazdenam paboueri npocpammol)

JleMOHCTpallMOHHBIE YUeOHO-HATJISIIHbIE OCO0UsI

1. CroBapu, CipaBOYHUKH, SHIUKIOMEANS (TI0 XUMHYECKUM HayKaM)
KommutekT mopTpeToB BETHUKIX XUMHUKOB

TTocoOust HATISATHON YKCITO3ULINHA

Ilepuonuueckas cucrema xumuueckux snemenToB .M. Menneneesa

N

Crnenuajau3npoBaHHas Me0elb M CHCTeMbl XPAHEHM I XUMHYeCKoii JJabopaTopuu

1. JlaGopaTopHBIli OCTPOBHOM CTOJ (ABYXCTOPOHHHUH, C 3aIIUTHBIM, XUMOCTOWKUM U TEPMOCTOUKUM TOKPBITHEM,
HAJICTOJIEM, C ITOJICBETKON M 3IEKTPHUECKUMH PO3ETKAMH, OJIBOJIKON U OTBEIEHHEM BOJIbI, M CAHTEXHHKOI)

2. Cryn nabopaTopHBIH, peryIUpyeMbIi 10 BEICOTE

3. Cron naGopaTOpHBIA JEMOHCTPAIMOHHBIN (C 3aIIMTHBIM, XHMOCTOWKHM W TEPMOCTOMKHM IIOKPBITHEM,
PaKOBHHOW, IOJBOJKOM ¥ OTBEIEHHEM BOJIBI, CAHTEXHUKOW, JIIEKTPHUUCCKHIMH PO3ETKAaMH, aBTOMAaTaMHU
ABapUHHOTO OTKIIIOUYEHHS TOKA)

4.  Cron nabopaTOpHBIH JEMOHCTPAIMOHHBIA € HAJACTPOWKOW (C 3alIUTHBIM, XHMOCTOWKUM M TEPMOCTOHKHM

MOKPBITUEM)

CroJ ¢ AIMKaMu U1 XpaHEeHUst/ TyMOO

Kpecio opucHoe

7. Orserymwurenb

oW

JleMOHCTpPaIlHOHHOE 000PYI0BAHME U IPUOOPHI /151 KaOMHeTa U J1adopaTopun
Becsr anextponnsie ¢ USB-niepexotHIKOM

CTONMK MOIbEMHBIN

IenTpudyra neMoHCTpaIMOHHAS

[[ItaTuB AEMOHCTPALIMOHHBIN

=



Anmapat Juist IPOBEICHNUSI XUMHYECKUX PeaKkinit

Amnmnapar Kunna

OBauoOMeTp

lopenka yHuBepcaibHas

9.  Ilpubop 1Js WIIFOCTPAMK 3aBUCUMOCTH CKOPOCTH XUMHYECKHUX PEAKIHI OT YCIOBUI OKpYXKAIOIIEH Cpebl
10. Habop ams 37eKTpoi3a 1eMOHCTPAIIHOHHBIH

11. TpuGop I OMBITOB IO XUMHH C SJIEKTPHUSCKAM TOKOM (J1a00paTOPHBI)

12. Tpubop m1s OKUCTICHHUS CIIUPTA HAJ METHBIM KaTaIn3aTOPOM

13. Tpubop Mg MOTYICHNS TATONI0ATKAHOB JEMOHCTPAIHOHHBIN

14. TIpuGop asst MOTy4eHHs PacCTBOPUMBIX BELIECTB B TBEPIOM BHIE

15. ¥YcranoBka i GUIBTPOBAHIS O] BAKYYMOM

16. Tlpubop 1t onpeiesieHns: coctaBa Bo3lyxa

17. Ta3o0aHanu3aTop KUCIOPOAA U TOKCHYHBIX Ta30B C HU(PPOBOI MHIUKALMEH ToKa3aTelei
18. Tlpubop asst WIIFOCTpAMK 3aKOHA COXPAHEHHSI MacChl BELIECTB

19. VYcraHoBKa Il IEPETOHKHU BEIIECTB

20. bapomertp-anepoun

21. HaGop nust u3yueHust BOAOPOJHOM IHEPTETUKH

22. pH-MeTpsI (ZOTOTHUTETFHOE BApHATHBHOE 000y IOBaHNUE)

PO

JlabopaTopHo-TexHOJI0rnYecKkoe 000pyAoBaHue /sl KaOuHeTa U JJabopaTopumn
[Tpubop 11 noyyeHns raJonI0ATKAHOB U CIOKHBIX 3(PHUPOB 1a00paTOPHBIN
Konbonarpesarens

DNEeKTPOITUTKA

bans koMOMHUpOBaHHas TabopaTopHas

Becs! 47151 ChIMy4nx MaTepraioB

ITpubop 1 noMydeHus ra3os

CrnimpToBKa 1aboparopHas

MaruuTtHas Memanka

Muxkpockon 1u(ppoBoii ¢ pyKOBOACTBOM ITOJIb30BATEISI U TOCOOHEM TS yHaITUXCs
10. Habop asst YUCTKH ONTHUKA

11. Habop mocynsl it peaKTHBOB

12.  Habop nocyasl 1 IpHHAIUIEKHOCTEN I PabOThI ¢ MAIBIMU KOJTHIECTBAMH BEIIECTB
13. Habop mpuHaAISKHOCTEH I MOHTaXKa MPOCTSHIITIX MPUOOPOB IT0 XUMHU

14. Habop nocyasl 1 MprHAUIEKHOCTEN U3 IIponmiIeHa (MUKpos1abopaTopust)

WX A WD

JIaﬁopaTopHaﬂ XHMHUYECKas nmocyaa ajas KaOuHeTa u ﬂaﬁopaTopnn

1. KommuekT koa0 AeMOHCTPALMOHHBIX

2. Habop npoOok pe3nHOBBIX

3. Tlepexon CTEKISTHHBIN

4.  TIpobupka Bropma

5. IIpobupka qBYXKOJCHHAS

6. CoeguHUTEID CTEKISIHHBINA

7.  3aXHM BHHTOBOH

8. 3axum Mopa

9. IImaHr CHIIMKOHOBBIM

10. KoMmuexT CTeKISIHHOM 1mocy bl Ha Iun(ax 1eMOHCTPAIIMOHHBIN
11. Jlo3upyrolee yCcTpoMCTBO (MEXaHHUECKOE)

12. KommuiekT u3nenuii u3 kepamuku, hapdopa u dasaca
13. Kommuexr joxek ¢papdopoBbix

14. KommiiekT MEpHBIX KOJIO Majoro oosemMa

15. KommiekT MepHBIX KO0

16. KoMIuieKT MEpHBIX LIMIUHAPOB IITACTUKOBBIX
17. KoMIuieKT MEpHbIX LIUIUHAPOB CTEKIISTHHBIX

18. KommiekT BOPOHOK CTEKIISIHHBIX

19. KoMIuiekT numeTok

20. KoMIIIEKT cTaKaHOB INIACTHKOBBIX/CTEKIITHHBIX
21. KOMIUIEKT CTaKaHOB XMMHUYECKHUX MEPHBIX

22. KOMIUIEKT CTaKaHYUKOB TSI B3BEIINBAHUS

23. KoMIUIEKT CTyTOK C TeCTHKaMH

24. Habop mmateneit

25. Habop nuHIIETOB

26. Habop gamex [lerpn
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27. TpyOxa cTeKJIsiHHas

28. Dxcukartop

29. Yama xpucTamIn3aoHHas

30. IIunuel TUreTLHBIC

31. broperka

32. TIIpobupxka

33. baHka noJ peakTUBBI OJUITHIICHOBAS

34. baHKa 1OJ peakTHBHI CTEKISTHHAS M3 TEMHOTO CTEKJIA C IPUTEPTON IPOOKOit
35. Habop CKISTHOK JJIs1 paCTBOPOB PEaKTHBOB

36. Ilanouka cTeKIsSTHHAS

37. IraTtuB mis npoOUpok

38. KoMmruiekT cpencTB 1Jid MHANBUAYAIBHOMN 3aIUThI

39. KoMmiekT TepMOMETPOB

40. CymmiapHasi HaHenab AJIs MOCY bl

41. dunbrpoBanbHas Oymara/GpuiabTpbl OyMaXKHbIE (JIOMOIHUTEIBHOE BAPHATHBHOE 000PY10BaHHE)

Moaenu (00beMHBIE M IUIOCKHE), HATYPAJIbHbIE 00bEKThI (KOJJIEKIIUH, XHMHYECKHE PEAKTUBBI) VIS Ka0uHeTa
u JlabopaTopun

1.  Kommiekt Mozeneil KpUucTallIndecKuX PeIeToK

Monens MoOTeKybI Oenka

Habop s MomenmpoBaHus CTPOCHUSI HEOPTaHNUECKUX BEIICCTB

Habop s MomenmpoBaHus CTPOSHUS OPTAHUICCKHUX BEIICCTB

HaGop ast MoieMpoBaHus CTPOCHHS aTOMOB U MOJICKYJT

HaGop a1 MoaeupoBaHust 3JICKTPOHHOTO CTPOCHHUS aTOMOB

KoMmiekT KomneKIuit

KoMIIeKT XUMHUYEeCKUX PEaKTUBOB

PRANR LD

OdopynoBanue Ja00paHTCKOM KaOUHETa XUMUM

CroJ ¢ AImMKaMu U1 XpaHEeHUst/ TyMOoi

Kpecmo oducroe

Cron nabopaTopHBIIl MOCUHBIN

CymmibHas TaHeb IS TTOCY b1

[kad s xpaHeHHUs yIeOHBIX TTOCOOHIA

Ikad s XpaHEHUs] XUMHUYECKUX PEaKTHBOB

[kad s xpaHeHust 1ab0PaTOPHOH MOCY 16/ TIPHOOPOB
Ikad BBITSHKHON

JlabopaHTCcKuii CTOJ

Cryn mabopaTOpHBIH, PeryIMpPyEeMBbIi IO BBICOTE
DJIeKTPUYECKUH aKBaIUCTUILIATOP

Hlkad cymmnbHbIA

Pe3nHoBBIE IEpUYaTKH

Kommutekt eprieit 1jsi MBITBS 1a00pPaTOPHON TOCYIBI

e S R S o e

—_ e = =
PO =o
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3.2. UndopmanuoHHOe o0ecnedeHHEe PeaJu3aliii NPOorpaMMBl

3.2.1. OcHOBHBIE TEYATHbIE H3IAHUS
1. bopucos, A. H., Xumus : yueonuk / A. H. Bopucos, E. C. Ocrpormnsanos, T. b. boiinosa, JI. 1. Apnamesa. —
Mockga : KHoPyc, 2025. — 331 c. — ISBN 978-5-406-11987-7. — URL.: https://book.ru/book/950237. — Texkcr :
3JIEKTPOHHBIN.
2. TI'munka, H. JI., O6mas xumus. : yaednoe mocobue / H. JI. Tmuaka. — Mocksa : KaoPyc, 2024. — 749 ¢. — ISBN
978-5-406-12565-6. — URL: https://book.ru/book/951751 — TeKcCT : 3MeKTPOHHBIHA..

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH
1. Xumusa. 10 xmacc. Yrmy6n€unaeiii ypoBenb : yueOHmk/ B.B. Epemun, H.E. Ky3smenko, B.M. Tepenun,
A.A. [lpo3nos, B.B. JIynun; noxn pen. B.B. Jlynuna. — M.: IIpocsemenue, 2022. — 446, [2] c.: un.
2. Xumwns. 11 knace. YrinyOnénuslii ypoens : yueOHuk/ B.B. Epemun, H.E. Ky3smenko, A.A. JIpoznos, B.B. Jlynus;
nop pea. B.B. Jlynuna. — M.: [Ipocsemenue, 2022. — 478, [2] c.: ui.
3. Xwummns. YruyOneHusld ypoBenb. 10—11 kmaccel: pabouas mporpamma k guauu YMK B.B. Jlynuna: yueOHO-
MeToamudeckoe nocobue / B.B. Epemun, A.A. [Ipo3nos, 1.B. Epemuna, 3.10. Kepumos. — M.: [Ipoda, 2017. — 324,
[1]c.
4. Metomudeckoe nocobue k yueOHnky B. B. Epemuna, H. E. Ky3emenko, B.U. Tepenuna, A. A. [Ipo3nosa u ap.
«Xumust. Yriryonenusiid ypoBenb». 10 kinace / B. B. Epemun, A.A. Iposnos, 1.B. Epemuna, B. 1. Maxonuna, O. lO.
CumomnoBa, D.10. Kepumos. — M.: JIpoda, 2018. — 339 c. : mi.
5. Meroanyeckoe mocodme k ydeOnumky B. B. Epemmna, H. E. Ky3smenko, A. A. Jlpo3goBa m ap. «XuUMHS.
VYryonenusiid yposeHb». 11 xmace / B. B. Epemun, A.A. [Iposnos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcroba,
32.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : un.
6. T'ycena, E. B. Xumus g CITO: yuebno-metoamueckoe mocodue / E. B. I'ycea, M. P. 3uranmmna, J[. Y. Kynukosa.
— Kazans: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-2792-4. — TekcT: 3JIeKTPpOHHBIH // JIaHb : 3JIEKTPOHHO-
oubmmoreynas cucrema. — URL: https://e.lanbook.com/book/196096 (mata obOpamenus: 14.10.2022). — Pexum
JIOCTYTIA: 111 aBTOPU3. TOJIb30BaTENCH.
7. Yepnukosa, H. 0. Xumus B noctynHom nzioxeHun: yueoHoe nocodue s cro / H. FO. YUepnukosa. — 2-e u3n.,
crep. — Cankr-IlerepOypr: Jlanb, 2022. — 316 ¢. — ISBN 978-5-8114-9500-9. — TexkcrT: a5ekTpoHHBIH // JlaHb:
3JIeKTpOHHO-0MOoTeuHas cucreMa. — URL: https://e.lanbook.com/book/195532 (mata obpamienns: 14.10.2022). —
Pexwm noctyma: st aBTOPH3. MOITB30BaTEIICH.
8. IleBnurpina, JI. B. Xumus: yaeonoe mocooue / JI. B. IlleBaumnbina, A. Y. AnapaeB. — HoBocubupck: HI'TY, 2017.
— 92 ¢.— ISBN 978-5-7782-3345-4. — TeKcT: 2eKTpOoHHBIH // JIaHb: 371eKTpOHHO-0nOInoTedHast cuctema. — URL:
https://e.lanbook.com/book/118505 (mara oopamenwus: 14.10.2022). — Pexxum qocTyIa: Uit aBTOPU3. TTOTB30BATENCH.
9. BuuuoB, JI. H. Xumus: yueouuk mjist CITO / JI. H. biuuos, U. JI. Ilepdunora, T. B. CokonoBa. — 2-¢ u3., cTep.
— Cankr-IlerepOypr: Jlaws, 2021. — 260 c. — ISBN 978-5-8114-7904-7. — Tekct: 3aekTpoHHbIid // JlaHb:
3NIEKTPOHHO-0MOMHoTeuHas cuctema. — URL: https://e.lanbook.com/book/167183 (nata obpamenus: 14.10.2022). —
Pexwum noctymna: 11 aBTOPH3. MOJIB30BaTENIEH.
10.Tabpuensia, O. C., JIsicoBa, I'. I'. Xumusi: kHura s mpemnogaBaTess: y4ed.-meron. mocobue. — M. Akamemus,
2012.-332c.
11.Yepauxosa H. 0., MemepsikoBa E. B. Pemraem 3amaun mo XxumMum caMoCTOATENBRHO: yaeOHoe mocobme / H. 1O.
Yeprukona, E. B. MemepsikoBa — Cankr-IletepOypr: Jlans, 2022. — 328 c.
12. PesankoB B. A. COopHUK yrmpakHEHH ¥ 3a/1a4 TI0 OpraHMYECKOH XUMUH: yaeOHoe nocodue / B.A. Pe3HnkoB —
Cankr-IlerepOypr: Jlans, 2021. — 226 c.
13.Kamyctraa A. A., Xampuenko W. I'., JlmbanoB B. B. O6mas u HeopraHmdeckas xumus. [Ipaktukym / A. A.
Kanycruna, 1. I'. Xansuenko, B.B. JIu6anos — Cankr-IlerepOypr: Jlaus, 2020. — 152 c.
14. T'abpuensu O.C. Xumus: yue0. g cryn. npod. yued. 3aseaenuii / O.C. ['abpuenssu, U.I'. Octpoymos. — M.,
2016.- 256 c.
15. Tabpuensu O.C. Xumus mast npodeccuil M CHeNUATbHOCTEH TEXHHUYSCKOro mpoduis: YYeOHHK s CTYI.
yupexaeHuii cpen. mpod. oopazosanus / O.C. I'abpuensu, W.I'. OctpoymoB. — 4-e u3., crep. — M. : 3garenbckuit
neHTp «Axagemusi», 2017. — 272 c.
HNnTepHeT-pecypesl
1. hvsh.ru — XKypnan «XumMus B mkose».
2. https://postnauka.ru/themes/chemistry — neknum mo xumuu Ha caiite IloctHayka. http://gotourl.ru/4780
(http://elementy.ru/) HayduHo-momyssipHBI MPOEKT «DJIeMEHTHl OoNbIIOW Hayku» ((u3UKa, XUMHS, MaTeMaTHKa,
aCTpOHOMMS, HAyKH O >XM3HH, Haykd o 3emue). HOBOCTM HaykW, KHHTH, Hay4HO-IIOITYJISIPHBIE CTaThbH, JIEKLIUH,
SHIUKIIONIEANH.
3. http://gotourl.ru/4783 (http://potential.org.ru/) Caiir HaydHO-TIOmyIsipHOTO XypHana «[lorenmumamy. XKypHan
n3naéres ¢ 2005 r., ¢ 2011 r. — pazgen «XuMus».
4. http://gotourl.ru/4785 (http://www.hij.ru/) CalT Hay4IHO-IIOIYJISPHOTO >XypHaJla «XUMHUS W XU3HB». JKypHan
m3gaéres ¢ 1965 r.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbITass 31€KTpOHHas OMOIMOTEKAa XMMHUYECKOTO
nopraia «Chemnet», conepkut y4eOHble 1 HHPOPMALMOHHBIC MATEPUAJIBI IS IIKOJIFHUKOB U yuuTeneil. B Heit MokHO
HalTH y4eOHHKH MO OOLICi M HEOPraHMYCCKONH XUMHUH, OPraHUYECKOW XMMHH, MYJIbTHMEAHAMATEPHATIBI, a TAKKe
337241 XUMHICCKHX OJMMITAA]] C PEIICHUSAMH, 33J1a491 BCTYMUTEIbHBIX 9K3aMEHOB JIsi aOUTYPHEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) MHpopmanmoHHble MaTepualibl 00 OJIMMITHAIAx:
MockoBckoil ropoackoii, Becepoccuiickoit, MenneneeBckoi, MexxnyHapoaHoil. [IpuBeneHsl 3ajauu TEOPETUUECKUX U
SKCIEPUMEHTANBHBIX TYPOB, TOIPOOHBIEC PEMICHNUS, CIIUCKU U (hoTorpadun modeauTeeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) CucremMa IUCTaHIMOHHOTO OOYYEHHS, HalpaBlIeHHAs B
MIEPBYIO OYepeIh Ha MOTOTOBKY K OJIMMITHAAaM BCEX YPOBHEH — OT MIKOJIBHEIX 10 MexmayHapoaHoit. CaliT cogepkut
OIPOMHOE KOJIMYECTBO 33/1a4, CrPYNIMPOBAHHBIX KaK MO TeMaM, TaK U [0 oJuMIuazaM. [1o BceM OCHOBHBIM pa3zaenam
XHMMHU NIPUBEIEH TEOPETUUECKUIT MaTepHall i pa300paHbl PelIeHNs THIIOBBIX 3a/1ay.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/) ITopran nmo HaHoTexHoJOrHsAM. OCHOBHas 1IeJb — pPa3BUTHE
o0pa3oBaHus B 00JIaCTH HAHOTEXHOIOTHI U MMOJTOTOBKA K MHTEPHET-ONUMITHAE IO HAHOTEXHOIOTHSM.

9. http://gotourl.ru/4790 (http://webelements.com/) Hanéxhnast cipaBouHast ”HpOpMAaLUs 0 XUMHUYECKHUX JIEMEHTaxX U
UX CBOMCTBaX (Ha aHTIIHUIACKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3pI4HbIi caiiT 0 CBOWCTBAX XUMHUUCCKUX DIICMCHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv) HexkomMmmepueckuii caiitT oHlaifH-00pa3oBaHusl, COJEPKUT MHOTO
MHTEPECHBIX 00pa3oBaTeNbHBIX KypCOB M BHACONCKIMI Ul IIKOJBHUKOB, CTYACHTOB M yuHTened. EcTh Heckonbko
KyPCOB II0 XHMHHU.

12. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service — caMblii aBTOPUTETHBIH B MHpE
XMMHHU HHQOPMAIIMOHHBIH HHTEPHET-Pecypc (CalT IIIaTHBIN).

13. http://www.organic-chemistry.org/ I[loptan mo opraHU9ecKo¥ XHMUN Ha aHTITHHCKOM SI3BIKE.

14. http://www.xumuk.ru CaliT 0 XHMHH: KJIACCHUCCKUC YUYCOHHMKH, CIPABOYHHKH, DHIIMKIONCIANU, TOUCK
OpPraHUYECKUX U HEOPraHMYECKUX PEaKLMii, COCTaBICHUE YPABHECHUM peaKUil.

15. http://orgchemlab.com/ CaiiT, NOCBSIEHHBIN TPaKTHYECKOI paboTe B laboparopuu
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http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://webelements.com/
http://gotourl.ru/4792
http://periodictable.ru/
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
https://www.cas.org/
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUTIJINHBI

KOHTpOJIL U OIEHKaA PC3yJIbTATOB OCBOCHHA OGIIIGO6pa3OBaTeJ'ILHOﬁ JUCHUIIIMHBL PACKPBIBAIOTCA YCPE3
JUCHUIUIMHAPHBIC PE3YJIbTaThbl, HAIPABJICHHLIC Ha q)OpMI/IpOBaHI/Ie O6IHI/IX u HpO(l)eCCI/IOHaJ'ILHLIX KOMIIETCHLIUHN T10
pasaeiaaM 1 TeMaM COACpIKaHus yqe6Horo Martepuala.

Oomasi/npodeccuoHanbHAA
KOMIIETEHIIHSI

Paszgen/Tema

Kpurepun ounenkun

Tun
MeponpUsITHS

OIICHOYHBIX

OK 01. Bsibupars cmocobsr | Tema 1.1, 1.2, 1.3, 1.4, 1.5, | 90-100% mpaBUIBbHEIX | YCTHBIN OIIPOC
pelieHus 3amag | 1.6, 1.7. OTBETOB — «5»; XHUMHUYECKUHN TUKTAHT
npodeccuoHaNIbHOM Tema 2.1, 2.2. 65- 89% mnpaBunbHbIX | [IpencTaBieHne pe3ynbTaToB
JESATENIbHOCTH NpUMEHUTENbHO K | Tema 3.1. OTBETOB — «4»; MIPaKTUIECKUX paboT
Pa3IMYHBIM KOHTEKCTaM Tema 4.1, 4.2. 50-64% mnpasunbHbIX | [IpencTtaBieHne pe3ynbTaToB
Tema 5.1,5.2,5.3,5,4. OTBETOB — «3»; 1a00paTOPHBIX paboOT
Tema 6.1. menee 50% - «2» KonTponbHast pabota
Tema 7.1. Beinonnenue 3alaHui
Tewmsr! 8.1. IPOMEKYTOUHOH aTTecTalluu
OK 02. Hcnonw3zoBare | Tema 1.2,1.4, 1.6, 1.7. 90-100% mpaBWIBHBIX | YCTHBIN OMpoC
COBpPEMEHHbIE CpelcTBa moucka, | Tema2.1,2.2. OTBETOB — «5»; XUMUYECKUI TUKTaHT
aHamm3a M uHTepnperauun | Tema 4.1, 4.2. 65- 89% mnpaBunbHbIX | [IpencTaBieHue pe3ynbTaToB
nHpOpMAUH u | Tema5.2,5.3,54. OTBETOB — «4»; MPaKTHIECKUX paboT
nHopmannonueie TexHojoruu | Tema 6.1. 50-64% npaBuibHbIX | [IpenctaBieHue pe3ynbTaToOB
JUTSE BBINIOJTHEHUS 3amay | Tema 7.1. OTBETOB — «3»; 7ma00paTOPHBIX padoOT
npodeccHoHANTBHOM Temsr &.1. meHee 50% - «2» KonrponbHas padbora
JEATETbHOCTH Bermonaenne 3aJjaHuH
NIPOMEKYTOYHOM aTTeCTalllU
OK 04. O¢p¢extuBHo | Tema 1.7. 90-100% mnpaBUIBHBIX | YCTHBIH Ompoc
B3aMMOJIciiCTBOBATh U pabotath B | Tema 2.1, 2.2. OTBETOB — «5»; XUMHUECKUN TUKTAHT
KOJUIEKTHBE U KOMaHJE Tema 4.1, 4.2. 65- 89% mnpaBunbHbIX | [IpencTaBieHue pe3ynbTaToB
Tema 5.2,5.3,5,4. OTBETOB — «4»; MPAaKTUICCKUX paboT
Tema 6.1. 50-64% mnpaBwibHBIX | [IpencTaBieHue pe3ynbTaToOB
Tema 7.1. OTBETOB — «3»; J1a00paTOPHBIX paboT
MeHee 50% - «2» KonrponbHas padbora
Brmmonnenue 3aJaHuN
IPOMEXKYTOUHOH aTTecTaluu
OK 07. CopeiictBoBats | Tema 1.7. 90-100% mnpaBuBHBIX | YCTHBIN OIpocC
COXPaHEHUIO okpyxatomeit | Tema 2.1, 2.2. OTBETOB — «5»; XUMHYECKUN AUKTAHT
cpensl, pecypcocOepexxennto, | Tema 4.1, 4.2. 65- 89% mnpaBunbHbIX | [IpencTaBieHue pe3ynbTaToB
MIPUMEHSITh 3HAHHS 00 | Tema 5.2,5.3,54. OTBETOB — «4»; MPAaKTHIECKUX paboT
W3MEHEHUU KJInMaTta, npuHIunsl | Tema 6.1. 50-64%  mpaBmibHBIX | [IpencraBneHue pe3yabTaToOB
OepexIMBOrO npous3BoACTBa, | Tema 7.1. OTBETOB — «3»; 71a00paTOpHBIX paboT
3G QeKTUBHO  JEWCTBOBaTh B meree 50% - «2» Kontponsnas pabora

qpe3Bbmaﬁme CUTyalusax

BrinonHenue 3aJJaHUM
MIPOMEXKYTOYHOM aTTecTalllu

MK 2.3. KonTtponuposath
MIpaBHJIa BHYTPEHHETO TPYIOBOTO
pacmopsxka, TpeOoBaHUIt

OXpaHbl TPyZa, NPOMBIIIJICHHOH
U TIO’KapHOH 0e301acHOCTH

Tema 1.2,1.6,1.7.
Tema 2.1.
Tema 4.1.
Tema 7.1.

90-100% npaBUIBHBIX
OTBETOB — «5»;

65- 89% mnpaBUIIBHBIX
OTBETOB — «4»;

50-64%  mpaBUIIBHBIX
OTBETOB — «3»;

menee 50% - «2»

YcTHbli onpoc

XUMHUYECKUHN JUKTAHT
[IpencraBnenne pe3yiabTaTOB
MPAaKTUIECKUX paboT
[IpencraBnenne pe3yiabTaTOB
71ab0paTOpHBIX padoT
KontponbHas pabora
BrmosnHeHue 3aJaHAN
MIPOMEXKYTOYHOM aTTeCTallNU
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