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Pabouass mporpamMma o0011€00pa3oBaTeNbHON NUCHUIUIMHBL «XUMHsD» pa3paboTaHa Ha
ocHoBe deznepallbHOTO T'OCYJIAPCTBEHHOIO 0OpPa30BaTENBbHOIO CTaHJAApTa CpPEAHEro OOIIero
oOpa3oBaHus, yTBepxkaeHHOro Ilpukazom MunoOpuayku Poccum ot 17.05.2012 r. N 413 (c
u3MeHeHusaMu ot 12.08.2022 r., yrBepxaeHHbiMu [Ipukazom Muno6pHayku Poccum Ne 732),
[IpumepHoit paboueil mporpamMmbl 0011€00pa30BaTENbHON NUCHUIUIMHBL «Xumus» st [100
(yrB. 30.11.2022 r. mpotokon Nel4 CoBeTta 1o OIEHKE COAEP)KAaHUS M KayecTBa MPUMEPHBIX
pabouux mporpamMm 00IIE00pa30BaTEILHOIO U  COlMadbHO-TyMaHuTapHoro 1ukiaoB CIIO
OI'bOY IO UPIIO), ¢ yuerom DenepaidbHOro TroCyAapCTBEHHOIO 00pPa30BaTENIbHOIO
crangapra cpensero mpodeccuonanbHoro obpaszoBanus (OI'OC CIIO) mo cnenuaibHOCTH
40.02.04 ¥Opucnpyaenuus, yreepxkaeHHoro Ilpukazom MunoOpHayku Poccumn ot 27 oKTs0ps
2023r. Ne 798 (3apeructpupoBanHoro MunuctepcTBoM octuiuu Poccuiickoit @eaepanuu ot 01
nexkabps 2023r., peructpanuoHHbiii Ne 76207 M ¢ W3MEHEHUSMU U JIOTIOJHEHHUSIMH OT
12.04.2019r.), u c ywerom IlpumepHON OCHOBHOH OOpa3oOBaTENBPHONW NPOTPAMMEI  II0
cneuuansHocT 40.02.04 FOpucnpyaeHmus.

Opranuszanus-pa3padoTuuK:
I'BOYVY I1OO «31aT0yCTOBCKUI TEXHUKYM TEXHOJOTUN U SKOHOMHUKI»

Pazpaborunk: Hukxynuna Banentuna AnekcanapoBHa
npenoaasatesb ' BOY 10O «31aToyCTOBCKHI TEXHUKYM TEXHOJIOTHI U SKOHOMMKI

[Tporpamma oGcCy»k1eHa Ha 3acefaHuy MPOUIbHON IUKIOBOM KOMHCCHU €CTECTBEHHO-
HAYYHBIX JUCLUUIUINH:
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1.00mas xapakTepucTHKa padoyeii mporpaMMbl 00111€00pa30BaTENbHONH TUCIHHUILINHBI
OO0. 12 «Xumus»

1. O6meo6pazoBatenpras auctuummaa OO/ 12 «Xumusy sBisieTcs 00sS3aTelbHONW YacThiO
o0mieo0pa3oBaTeabHOrO IUMKIa oOpa3oBareiabHONW mporpammbl B cooTBercTBUU ¢ PI'OC CIIO mo
cnenuanbHocty 40.02.04 FOpucnpyneHuus.

[Tporpamma paszpaborana Ha ocHoBaHuu TpeOoBaHuii ®I'OC cpeanero obiiero oOpa3zoBaHMUs.
Ha u3yuenue nucuuriinHbel « XuMUsh» Ha 0a30BOM ypOBHE OTBOAMTCS 72 Haca.

[Tporpamma y4eOHOM JMCIUIUIMHBI MOXET OBITh HCIOJIb30BaHA MpH OOYYCHHH JIUI[ C
OrpaHHU4YC€HHBIMH BO3MOKXHOCTSAMHU 30J0POBbBA.

[Mporpamma y4eOHON AUCHIUIUIMHBI MOXKET OBITh peaM30BaHa C IPUMEHEHHUEM JIUCTAHIIMOHHBIX
00pa3oBaTENbHBIX TEXHOJIOTHI.

1.2. Ilesu U IVIAHUPYeMble pPe3yJbTAThl 0CBOCHHS AMCHUTIHHbI

1.2.1 ey TUCUUIINHBI

Copep:xanue MporpaMMmbl 0O0IIe00pa30BaTEIbHON TUCIUIUIMHBL «XUMUS» HAMpaBiIeHO Ha
TMOCTHKCHHUE CIEAYIOMUX Ieeii: (OPMUPOBAHWE Yy CTYJACHTOB TPEICTABICHUS O XUMHUYCCKOU
COCTaBIISIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA KaK OCHOBBI MPUHATHUS PEHICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBCHHBIX CUTYAIIHSIX, OTBETCTBEHHOTO IMOBEACHMSI B IPUPOIHOMN Cpe/Ie.

3agaum AMCHMILIMHBI:

1) chopmmpoBaTh TOHMMaHWE 3aKOHOMEPHOCTCH MPOTEKAHWS XUMHYECKUX TIPOIECCOB U
SBIIGHUA B OKpYy)KalIled cpele, UENOCTHOW HAyyHOM KapTHUHBI MHpa, B3aUMOCBSI3U U
B3aMMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJIATH (OPMYIBI HEOPTaHMYECKUX M OPraHMYECKHX BEIIECTB,
YPaBHCHUS XUMUYECKHX PEAKIUH, OOBSICHITh KX CMBICI, HHTEPIIPETUPOBATH PE3YIHTAThl XUMUICCKUX
JKCIIEPUMEHTOB,

3) cdopmupoBaTh HAaBBIKA TPOBEACHHUS NPOCTCHINNX XHUMHUYCCKHX OSKCIICPUMEHTATBHBIX
WCCIIEIOBAaHUI C COONIIO/IGHHEM MpaBHJI 0€30MacHOro OOpalleHHs C BElIeCTBAaMHU U J1a0OpaTOPHBIM
00opyI0BaHUEM;

4) pa3BUTh yMEHHsI HCMOJIH30BaTh HH(GOPMALMI0O XWMHUYECKOTO XapakTepa U3 pazIUYHbIX
HCTOYHUKOB;

5) copmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOECH JEATENBHOCTH M XUMHUYECKHX
MIPUPOJTHBIX, OBITOBBIX M IMPOU3BOJICTBEHHBIX TPOIIECCOB;

6) copmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKCHUI XUMUYECKON HAYKH U TEXHOJOTHH ISt
Pa3BHUTHS COIMAITLHOW U TIPOU3BOJCTBEHHOU Cdep.

1.2.2. Ilnanupyemble Ppe3yJbTATbl OCBOCHHS O001Ie00pa30BaTEJbHONW AUCHUIIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne TUCIUIUTMHA UMeeT pu popmupoBanun u passutuu OK u [1K.



HaunmeHnoBanue 1 Koj

IlnanupyemMble pe3yJibTaThl

KOMIIETeHI U Oo6mme JMcuunJIMHapHbIe
OK 01. Beibupars | B yactu Tpy0BOro BOCIUTAHUS: - BJIQAE€Th CUCTEMOW XUMHYECKUX 3HAHUW, KOTOpass  BKIIOYAET:
CHOCOOBI pelieHus | - TOTOBHOCTb K TPYZAY, OCO3HaHHWE IIEHHOCTH | OCHOBOIIOJIATAIOUINE TMOHATUS (XMUMHUYECKUN SIIEMEHT, aTOM, 3JIEKTPOHHAas
3a/1a4 MacTepCcTBa, TPYAOIIO0UE; 000i0uKa aToma, s-, p-, U-31eKTpOHHBIE OPOUTATIM aTOMOB, HOH, MOJIEKYIIa,
npodeccuoHaIBLHON - TOTOBHOCTh K AaKTUBHOM  JI€SITEIIbHOCTH | BAJIGHTHOCTb, 3JIEKTPOOTPUILIATEILHOCTh, CTENEHb OKUCJICHUS, XUMHUYECKas
JeATETbHOCTH TEXHOJIOTMYECKOMN u COLIMAJILHOW | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA 00BEM, YIJIEpPOIHBIA CKEJeT,
MPUMEHUTEIHHO K | HallpaBJICHHOCTH, CIOCOOHOCTh WHHIIMUPOBATH, | QYHKIIMOHAIBHAS TPYMIa, PaadKal, U30MEPHs, U30MEPhl, TOMOJIOTHIECKHIA
Ppa3InYHbIM IJJAHUPOBATh M CAMOCTOSITEIIBHO  BBINOJHSATH | PsAJl, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOA- U a30TCOAEPKAILNE COCTUHEHHUS,
KOHTEKCTaM TaKyIo JACSITeIbHOCTD; OMOJIOTMYECKH aKTHUBHBIE BelIeCTBA (YTJIEBOMBI, XKHUPHI, OCIKH), MOHOMED,
- MHTEpEC K pa3InYHBIM chepam | monuMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIUHEHUS,
npodeCCUOHATLHON IEATEIBHOCTH, KPUCTAINTMYECKAsl PEIIeTKa, THUIBI XUMHYECKHX peakiuid (OKUCIUTEIbHO-
OBnanenue YHUBEpCaIbHBIMHU y4eOHBIMU | BOCCTAHOBHUTEIbHBIC, IK30-M SHIOTEPMHUECKHE, PEaKIIM HOHHOIO 0OMEHa),
MMO3HABATEIbHBIMU JICUCTBUSIMU: pacTBOP, IEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHUECKAST TUCCOLUAINS,
a) 0a30BbI€ JJOTUYECKHUE IEHCTBUS: OKHCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOM PEaKIIMH, XUMUYECKOE
- CaMOCTOSITEIILHO ¢dbopmynHupoBaTh U | paBHOBECHE), TEOPUHM U 3aKOHBI (TEOpHS XUMHUYECKOTO CTPOCHUS
aKTyaJu3upoBaTh MPOOJIEMy, paccMaTpuBaTh €€ | oprannueckux BemecTB A.M. bytiaepoBa, Teopus 3IEKTPOIUTHYECKON
BCECTOPOHHE; aucconuanuy, nepuoandeckuit 3akon [I.1. Menneneesa, 3aK0H COXpaHEHUs

- yCTaHaBJIMBAaTh CYHICCTBCHHBIH TPH3HAK WU
OCHOBaHUS [UIsl CpaBHEHMS, Kiaccuuxammu u
0000IIICHHS;

- ONpenessiTh MeNu JeSTeIbHOCTH,
mapaMeTpsl U KPUTCPUU MX JOCTHIKCHHUS,
- BBISBJIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B
paccMaTpyBaeMbIX SBJICHUSX;

- BHOCHTH KOPPEKTHUBBI B  JIEATEIHHOCTH,
OIICHWBAaTh COOTBETCTBHE pE3YJIbTATOB IEJISM,
OILICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;

- pa3BUBATh KPEATUBHOE MBINUICHUE MTPH PECIICHUN
KM3HEHHBIX POOIIEM

0) 6a30BbBIC UCCIIEIOBATEILCKUE ICHCTBUS:

- BJIAJIETh HaBBIKAMHU Y4eOHO-UCCIIE0BATEIBCKOM
u MIPOCKTHOM JIeATEeILHOCTH, HaBBIKAMH
paspenieHus npoodiem;

- BBIABJIATH TNPUYHHHO-CIICJCTBCHHBIC CBS3U U

3aJaBaThb

Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMUH, (PAKTOIOTHUECKHE
CBEICHHSI O CBOMCTBAX, COCTaBe, MOMYUYECHUU M 0€30MacCHOM HCIOJIb30BaHUU
BOKHEHIINX HEOPraHMYECKUX U OpPraHMYeCKHX BELIECTB B OBITY H
MPaKTUYECKOU JeATEIbHOCTH YETIOBEKA;

- yMEThb BBISABIATH XapaKTE€pHbIE MPU3HAKKM W B3aUMOCBSI3b HM3yUEHHBIX
MOHSATUHN, TPUMEHATH COOTBETCTBYIOIINE TOHITHS IIPU OMMCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYECKUX BEILIECTB M UX MpPEBpallleHUl;

BBISBJISTH  B3aMMOCBSI3b ~ XUMUYECKUX 3HAHUH C  TOHATUSAMU W
MPE/ICTaBICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX TPEIMETOB;

- yMeTb UCIOJIb30BaTh HAMMEHOBAHMS  XUMHUYECKHX  COCJAMHEHHUI
MEXJIYHAapOAHOTO COI03a TEOPETHYECKOM M MPHUKIAJHOM XUMHUH H

TPUBHUAIbHBIC HA3BAHUS BXHEHINIUX BEIIECTB (ITHIICH, AllCTUIICH, TJIMIICPHUH,
denon, dopmanpaerun, yKCycHas KUCIIOTa, TJIMIWH, YyrapHbId ras,
VIJIEKUCTIBINA Ta3, aMMUaK, TalleHasi U3BeCTh, HETallleHash U3BECTh, MMUTHEBAS
colla U APYTHX), COCTaBIATH (HOPMYJIbl HEOPraHMYECKUX M OPraHMYECKHX
BEIIECTB, YPABHCHHSI XUMHUYECKHX pEAKINA, OOBACHATh UX CMBICI;
MOJITBEPKJIATh XapaKTepHbIe XMMHYECKHE CBOIiCTBa BEIIECTB




aKTyaJIM3MpOBATh 3ajjauy, BBIIBUIATh TUIIOTE3Y €€
peleHus, HaXO/UTh apryMeHTbI s
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHHUH, 3a1aBaTh
napaMeTpbl U KPUTEPUHN PELICHNUS;

- aHAJIM3UPOBATh IOJYYEHHBIE B XOJE PELICHUS
3aJjaud pe3yJIbTaThl, KPUTHUYECKU OIIEHHBATh MX
JIOCTOBEPHOCTb, MPOTHO3UPOBATH WM3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh NEPEHOCUTH 3HaHMS B MO3HABATEIbHYIO U
MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIILHOCTH;

- yYMETb MHTETPUPOBATh 3HAHMUS U3 Pa3HBIX
NPEIMETHBIX 00JIacTe;

- BBIABHUT'aThb HOBBIC niaeu, Hp cajiaraTtb
OpPHUTMHAIILHBIC TIOAXO/IbI U PEIICHUS;
- CIIOCOOHOCTH ux UCIOJIb30BAHUS B

MO3HABATEIHLHOM U COIMAIbHOM IMPAaKTHUKE

COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMH U 3aIUCSIMU YPABHEHUN XMUMHYECKUX
peaKLuii;

- YMETh YCTAaHABJIMBATh MPUHAIJICKHOCTh W3YUYEHHBIX HEOPTaHHUYECKUX H
OpraHMYECKUX BEUIECTB K OMPEAEICHHBIM KJIaccaM U TpyIIaM COeANHEHUH,
XapaKTEPU30BaTh MX COCTaB M BAXKHEUIIHME CBOWMCTBA; OINPEACNISTH BHJIBI
XUMHUYECKHUX CBsI3eH (KOBaJEHTHAs, MOHHAs, METaJIMYecKasi, BOAOPOIHAS),
TUTIBI KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMUYECKUE
peaKkiuuy;

- chopMUpOBaTh TMPEACTABICHUS: O XHUMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHOHAY4YHOW KapTHHBI MHpA, POJIM XMMHUU B TNO3HAHUU SIBICHUI
MpUPOILI, B (OPMUPOBAHWU MBIIUICHUS W KYJbTypbl JIMYHOCTH, €€
(GYHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOUMOM AJIsl PELICHUS MPAKTUYECKUX
3a/1a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
MIPUPOJHOI cpene;

- YMETh NPOBOJUTH PACUETHl MO XMUMHYECKUM (opmyliaM U ypaBHEHUSIM
XUMHUYECKUX PEaKIuid C  HCMOJIb30BaHHEM  (PU3UYECKUX  BEIUYHH,
XapaKTEePHU3YIONIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE yCIIOBHUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOIB30BATh
CHUCTEMHBIE XMUMHUYECKHWE 3HAHUS IJIsl MPUHATUS PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYALMIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM

OK 02. Hcnoomns3oBarh

COBpPEMECHHEIE
cpexacTBa TIONCKaA,
aHaM3a u
UHTEPIPETANNN
uHbOopMaIuu u
UH(POPMAIMOHHBIE
TEXHOJIOTUH TSt
BBITTOJTHEHHS 3amay
npodeccruoHanbHON
JeSITeTbHOCTH

B 0051aCcTHIIEHHOCTH HayYHOT'O TO3HAHMSL:

- c(OPMHPOBAHHOCTh MHUPOBO33PEHHS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKd M OOILECTBEHHOM NpPaKTUKH,
OCHOBaHHOTO Ha aore KyJbTYyD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOEr0 MeECTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPLICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOMN
KyJbTYpbl KaK CpE/ICTBa B3aUMOJICHCTBUS MEXIY
JIOJbMU U ITIO3HAHUS MUDPA;

- OCO3HaHHWE ILIEHHOCTH HAay4HOM JEATEIbHOCTH,

TOTOBHOCTb ~ OCYIICCTBISTH  TNPOCKTHYIO U
HCCIIE/IOBATENBCKYIO JEeSITETTLHOCTD
WHIIUBHIyaJBHO U B TPYIIIE;

OBnaneHue YHUBEPCAIbHBIMU y4eOHBIMH

- yMeThb IUJJAHUPOBaTh M  BBIMOJHATH XUMUYECKUW  OAKCICPUMEHT
(mpeBpallleHUsT OpPTaHWYECKUX BEIIECTB TMpPH HArpeBaHUU, IMOJy4YCHUE
STUJICHA W M3YyYECHHE €r0 CBOICTB, KaUeCTBEHHBIC PEaKIMM Ha ajbJCTHIbI,
Kpaxmall, YKCYCHYIO KHCIIOTy; JAeHaTypanusi OelKOB Mpu HarpeBaHHH,
IBETHBIE pEaKUUU OCJNKOB; TPOBOJUTH PEAKIIMA HOHHOTO OOMEHa,
OTIPEEIISATH CPEeLy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMK HA CylbdaT-,
KapOoHaT- W  XJIOPUA-aHMOHBI, HA KAaTHOH AaMMOHHS;  pemaTh
SKCIIepUMEHTaNIbHble 3amaun 1o Temam "Mertamiel" u "Hemeramnsl") B
COOTBETCTBUHM C TIPAaBWJIAMH TEXHUKH O€30MAaCHOCTH MPHU OOpaIlIeHuu C
BEIIECTBAMHU U JTA0OPAaTOPHBIM 00OPYJOBaHHEM; MPEICTABIATh PE3YJIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B (JOpME 3aITUCH YPaBHEHHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyITUPOBATH BHIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- yYMETh AaHAU3WPOBATh XHUMHYECKYI0 HWH(MOPMAILHIO, TONyYaeMyro |3
pa3HbIX UCTOYHHKOB (CpelcTB MaccoBod HHGopMmaiuu, cetb MHTepHET u

JpyTHE),




MO3HABATEIbHBIMU JICHCTBUSMU:

B) paboTa ¢ nHpopmaIuei:

- BJIQJICTh HABBIKAMH TIOJTYYCHUs MH(POpMAINH H3
UCTOYHHKOB pPAa3HbIX THIIOB, CaMOCTOSTEIHHO
OCYIIECTBIIATh MOUCK, aHAIIN3, CHCTEMATU3AINIO U
MHTEPIIPETAlNI0 WHPOPMAIMH Pa3INYHBIX BUJIOB
1 GOpM TPEICTABICHHUS;

- CcO3JaBaTh TEKCTHl B Ppa3IMYHBIX (opmarax c
y4eTOM Ha3Ha4eHHs WHOOpPMAIMM H IIEJCBOU
ayAMTOPHU, BBHIOMpAs ONTUMAJBbHYIO  (QOpMY
MIPEICTABIICHNUS U BU3YaIH3aIHH;

- OIIGHUBATh JOCTOBEPHOCTH, JIETUTHMHOCTb
uHpOpMAIMK, €€ COOTBETCTBHE TIPAaBOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- WCTOJB30BaTh CPENCTBA WH(POPMAIMOHHBIX H
KOMMYHUKAIIHOHHBIX TEXHOJOTUH B pEIICHUU

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHU3aIlMOHHBIX  337a4 ¢  COOJIOJICHUEM
TpeOOBaHUH IPrOHOMHUKH, TEXHUKH OC30ITACHOCTH,
THTHCHBI, PECypCcOCOEpeIKeHHsI, MPaBOBBIX U
TUYECKHX  HOPM, HOpM  HWH(OPMAIMOHHOU
0€301IaCHOCTH;

- BJIAaJCTb HAaBbIKaMW PpaClIO3HABAHHA W 3alllUThI

- BJIaACTb OCHOBHBIMH MCTOAAMHM HAYYHOTO II0O3HAHHA BCIICCTB U

XUMHUYECKUX  sIBIeHMH  (HaOmioJeHue,  U3MEpeHUe,  AKCIEPUMEHT,
MOJICIMPOBAHUE);

- YMETh NPOBOJUTH PACUETHl MO XUMHUYECKUM (OpMyliaM U ypaBHEHUSIM
XUMHUYCCKUX peaKHI/Iﬁ C HUCITOJIB30BAHUECM (1)I/ISI/I‘~I€CKI/IX BCJINYHH,

XapaKTepU3yIOIUX BEIEeCTBA C KOJIWYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJlbHBIE yCIIOBUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHCTEMHbIE XHMHUYECKHUE 3HAHUS ISl NMPUHATHUS PELICHUH B KOHKPETHBIX
JKN3HCHHBIX CUTyalluiaX, CBA3aHHBIX C BEIICCTBAMU U UX NPUMCHCHHUEM

uHpopManuy, HHPOPMAIMOHHON Oe30macHOCTH
JMYHOCTH;
OK 04. D¢ddextusHo | - TOTOBHOCTh K CaMOpPa3BUTHIO, | - YMEThb IUIAHUPOBaTb M  BBINOJHATH XMUMHYECKHH  SKCIIEPHUMEHT

B3aMMOJIENCTBOBATh U
paboTaTh B KOJIJICKTUBE
U KOMaH/e

CaMOCTOSITENIbHOCTU U CAMOOIPEIEIICHHUIO;
-OBJIaICHUE HaBbIKaMU y4eOHo-
HCCIIEIOBATENBCKOW, MPOEKTHOM M COLHAIBHOMN
NESTEIIBHOCTH;

OBnanenue YHUBEPCATbHBIMU
KOMMYHHUKaTUBHBIMU JCHCTBUSIMMU:

0) COBMECTHAsI ICATEIIHBHOCTb:

- IOHMMAaTb U MCHOJb30BaTh IPEUMYIIECTBA
KOMaHAHOW ¥ MHJMBUIYaJIbHOU paboThI;

(mpeBpallleHUsT OPTraHWYECKUX BEUIECTB IMpPU HArpeBaHUM, I[OJy4YE€HUE
STUJICHA U M3YYEHHE €ro CBOMCTB, KaUECTBEHHbIE PEAKIIMU Ha ajbJETrU[bl,
KpaxmaJl, YKCYCHYIO KHCIIOTY; JeHaTypauusi O€IKOB Ipu HarpeBaHHH,
I[BETHbIE pPEaKUMUU OENIKOB; MPOBOAUTh PEAKIHMU HOHHOTO OOMEHa,
OTIPENIENIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMK Ha CyIbdart-,
kapOOHAaT- M  XJOPUI-aHMOHBI, HAa KaTMOH aMMOHHS;  peulaTh
JKCIIEpUMEHTaJbHbIe 3adaun 1o Temam "Mertamisl" u "Hemeraminsl") B
COOTBETCTBUM C IpaBWJIaMH TEXHUKH O€30MaCHOCTH NpHU OOpAIIEHUU C
BELIECTBAMHU U J1a0OpaTOPHBIM 000PYJOBAHUEM; MPEJCTABISTH PE3YJILTATHI




- TNPUHUMATH LEIU COBMECTHOH JEATEIbHOCTH,
OpraHU30BbIBATh U KOOPAMHHPOBATH JECUCTBUS IO
€¢ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacrpeaensaTb pojiu ¢ y4ueTOM MHEHHM YYaCTHUKOB
00CyXJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

- KOOPIMHUPOBAaTH U BBHIMOJHITH paboOTy B

YCIIOBHUAX pCajabHOIO, BUPTYaJIbHOI'O n
KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;
-  OCYHECCTBJIATH MO3UTUBHOC CTPATCTHYCCKOC

MIOBEJICHUE B PA3JIMYHBIX CHUTYaLMsIX, MPOSBIATH
TBOPYECTBO U BOOOpAKEHUE, OBITh HHUITUATHBHBIM
OBnazieHHe YHUBEPCAIbHBIMU  PETYJISATUBHBIMU
JNEUCTBUSAMM:

T) IPUHITHE Ce0s U IPYTHX JIOACH:

- IPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX JIFOIeH
IIPU aHaJIu3€ Pe3yJIbTaTOB AEATEIbHOCTH;

- MPU3HABATH CBOE MPABO U MPABO JIPYTHX JIIOJCH
Ha OIIHOKH;

- pa3BHBaTh CHOCOOHOCTh TIOHUMAaTh MHpP C
MO3MIIMU IPYTOT0 YEJI0BEKa;

XMUMHUYECKOT0 SKCIIEpUMEHTa B ()OpME 3allUCU YPABHEHUH COOTBETCTBYIOLIUX
peaxiuii 1 GopMyIHPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTaTOB

OK 07. ConelicTBOBaThH
COXPaHEHHIO
OKpYXaIoIIEH  Cpelibl,
pecypcocOepexeHuto,
OPUMEHATh 3HAHUS 00
U3MEHEHUH KJIUMara,
TPUHIUITBL
OepexITMBOTO
IPOM3BO/JICTBA,

s dexTruBHO
JICHCTBOBATH B
Ype3BbIYaHBIX
CUTYyaIHIX

B o6macTtu s3x010rMuecKoro BOCIUTAHUS:

- cOPMUPOBAHHOCTH SKOJOTHYECKON KYJIBbTYPHI,
IMOHUMAaHUE BJIUSHHUS COLHAIBHO-3KOHOMUYECKUX
MPOLIECCOB  HA  COCTOSIHUE  IPUPOJHOM U
COIIMAIBHOW  CpeIbl, OCO3HAHHUE TJI00aTHLHOTO
XapakTepa 3KOJOTHYECKUX MPpoOiieM;

- IUIAHUPOBAHHUE W OCYIIECTBICHHE JICWCTBUI B
OKpY’KaloIllel cpeie Ha OCHOBE 3HaHUS Lenel
YCTOWYHBOTI'O Pa3BUTHUS YEITOBEUECTBA;

AKTUBHOE HENpUATHE JEUCTBUN, MPUHOCSIIUX
BpEJl OKPYKAKOUIEH Cpeae;

- yYMEHHE TMPOTHO3HPOBaTh HEOIATOMPUSITHHIE
3KOJIOTMYECKHUE TMOCIEACTBUS MPEAITPUHUMAEMBIX
JNEUCTBUH, TPEIOTBPALLATD HX;

- PaCIIMPCHUC OITbITA JCATCIIBHOCTH

- chopMUpOBaTh TMPEACTABICHUS: O XHUMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHOHAY4YHOW KapTHHBI MHpa, POJIM XMMHUU B TNO3HAHUU SIBICHUI
MpUPOILI, B (OPMUPOBAHMU MBIIUICHUS H KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATFHOM TPAMOTHOCTH, HEOOXOUMOM AJIsl pELICHHs MPaAKTUYECKUX
3a/1a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
MIPUPOJHOI cpenie;

- YMeTh COOJIONATh MpaBUiIa YKOJIOTUICCKH IEIecO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOW ACSITENBHOCTH B LIETSAX COXPAHEHHsI CBOETO 30POBbS U
OKpY>Karolllel MPUPOIHOW CpENbl; YYUTHIBATh OMACHOCTH BO3ICHCTBUS HA
YKUBBIE OPraHM3Mbl ONPENEJICHHBIX BELIECTB, MOHUMAs CMBICI IOKA3aTest
MpeIeIbHON TOMyCTUMOW KOHUEHTPALIMU




9KOJIOTMYECKON HAIIPaBJIECHHOCTH;

- OBJIaJICHUE HaBBIKAMU y4eOHo-
HCCIIEIOBATENBCKOW, MPOEKTHOM M COLHAIBHOUN
JeSTEIbHOCTH;

IIK 1.3 Bnanets
HaBbIKaMH IIOATOTOBKHN
IOPUANYECKUX
JOKYMCHTOB, B TOM
qucie c
HUCIIOJIB30BAHHUEM
nH()OPMAITMOHHBIX

TEXHOJIOTUN

BJIaJICHHEC HABBIKAMH MOJTOTOBKH OPHINYCCKUX
AOKYMCHTOB, B TOM 4YHUCIIC C HCIOJb30BAHUCM
WH()OPMAIIMOHHBIX ~ TEXHOJOTMH 1 cOopa
uH(bOpMALUA O HAXOASIIUXCS Ha TPEANPUATHN
XMMHAYECKHX BEIIECTBaX M  CpPEACTBaxX s
MMPOBCACHUA XUMHUYCCKUX I/ICCJIC,Z[OBaHI/Iﬁ

yMETh TIOATOTABIMBATH  IOPHIUYECKUE
HUCITOJIb30BAaTh I/IHq)OpMaI_[I/IOHHBIG TEXHOJIOTNU JJISL
KadueCTBEHHOro cOopa wuHGOpPMAIMU O MPEINPHUSITHH,

XUMHUYCCKUM MMPOU3BOJACTBOM H UCCICAOBAHUSIMMU.

JOKYMCHTEI,

B TOM 4YHCIIC
MMpaBUJIBHOTO H
CBJA3aHHOM C




2. CTpyKTYpa U co/iepkaHue NPOorpaMmsl 001eo0pa3oBaTebHOM

JTUCIUIITIMHBI

2.1. O0beM JUCUMIJIMHBI U BUJBI Y4eOHO# padoThl

TemaTnueckuii mian

Buj yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrPaMMBbI AUCHUNIIHMHBI 72

B T.Y.

OcHoBHOeE conepxaHue 12

BT. U.:

TEOPETHUECKOE 00yUueHne 44

MIPAKTUYECKHUE 3aHATH 28

IIpodeccnoHabHO-OPHEHTHPOBAHHOE COePKAHME (COMEPKaHUE 4

NMPUKJIATHOT0 MOYJIAA)

BT. 4..

TEOPETHUECKOe 00yUueHne 2
2

MPAaKTUYCCKHUC 3aHATHA

IIpome:kyTOouHasi aTTecTanms (3a4er)
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TemaTuueckoe INIAHUPOBAHME IO YacaM

HaumenoBanme Conep:kanue yuyeOHOro Mmarepuasa (0CHOBHoOe M MpPodeccuoHAIbHO-OPHUEHTHPOBAHHOE), O0bem | @opmupyemble
pa3iesioB U TeM JadopaTopHble H NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb 4acoB KOMIIeTeHIIHHU
1 2 3 4
OcHOBHOE co/iep:KaHue 64
Pasnen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHoBHoe coJep:kaHne 4 OK 01
CrpoeHue aToMOB Teopernueckoe o0yueHue 2
XAMAHCCKAX CoBpeMenHass Mojeib CTpoeHusi aromMa. CHMBOJIMYECKHM SI3bIK XUMHU. XUMHYECKHH DJIEMEHT.
SJICMCHTOB M TIPHPOMA | JyexrponHas KOHGUrypanus atoma. Knaccudukauus XMMHIECKUX JIEMEHTOB (s-, P-, O-JIeMEHTHI).
XAMHHCCKON CBA3N BasentHble  9yeKTpOHBI.  BaneHTHOCTh.  DJEKTpPOHHAas  MpUpOJa  XUMHYECKOH  CBSI3W. 2
DNEeKTPOOTPUIIATEILHOCTh. BHIBI XUMHYECKONW CBSI3M (KOBaJIGHTHAs, MOHHAs, MeTajlIndeckKas,
BOJIOPOJHAs) M CTIOCOOBI € 00pa30BaHMs
IIpakTHYeckne 3aHATHS 2
Pemmenne 3amaHmii Ha MCIIOIB30BAaHHE XWMHUUYECKOM CHMBOJMKHM M HA3BaHUU COEIMHEHUI IIO
HOMEHKJIAType MEXIYHAPOJAHOTO COH3a TEOPETUYECKOW M NPHUKIAAHOW XMMHH W TPUBHAIBHBIX
Ha3BaHWM JJISi COCTABIICHUS XUMHUYECKUX (POPMYI JBYXaTOMHBIX COSIMHEHHI (OKCHUIOB, CYIb(UIOB,
TUAPUIOB U T.I.) U IPYTHUX HEOPTaHUYECKUX COSAMHEHUN OTIIEIbHBIX KJIACCOB. 2
[IpakTnueckue 3aaHus HA yCTAHOBJIEHHUE CBSI3U MEXKIY CTPOCHUEM aTOMOB XUMHUYECKUX 3JIEMEHTOB U
[IEPUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB M UX COCJUHEHUN B COOTBETCTBUHU C
1oJjoxesueM llepuoanueckor CHCTEMBI.
Tema 1.2. OcHoBHoOe coep:kaHue 2 OK 01
[lepronnueckuit IIpakTHyeckue 3aHATHSA 2 OK 02
3aKkoH u Tabmuua 1. [lepuonnueckas cucrema xumudeckux odnemMeHtoB JI.M. MengeneeBa. PU3MUYECKUH CMBICH
Menpeneesa ITepuonuueckoro 3akoHa J[.MI. MenneneeBa. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XHMHUYECKUX
JJIEMEHTOB, 00pa3yeMbIX HMH MPOCTBIX M CIOXKHBIX BEUIECTB B COOTBETCTBUU C IIOJIOKEHUEM
XUMHYECKOro sieMeHTta B llepumomgmyeckoil cucreme. MHpPOBO33pEHUECKOE M HAYyYHOE 3HAYCHHE
Ilepuognueckoro 3axkona JI.MI. MenneneeBa. Ilpornossr JI.MI. MenneneeBa. OTKpBITHE HOBBIX 5
XUMHUYECKHUX DIIEMEHTOB.
PelieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 33JlaHUM Ha XapaKTepU3aLUI0 XUMHUYECKUX
3eMeHTOB «MeTtamnueckue / HeMeTaJIMYeCKHE CBOMCTBA, 3JEKTPOOTPULATEIBHOCTh XMUMHUYECKUX
3JIEMEHTOB B COOTBETCTBHM C UX 3JIEKTPOHHBIM CTPOEHUEM U IOJIO)KEHUEM B IIEPUOANUECKON CUCTEME
xumudeckux dyemenToB [[.M. MenneneeBay
Pa3nes 2. Xumnueckue peakuuu 10
Tema 2.1. Tunst | OcHOBHOE coiepKAHHE 4 OK 01
XMMHYECKHX TeopeTnueckoe oGyuenue 2
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peakuui Knaccudukanus v THUMBI XUMHYECKUX PEAKIMA C y4acTHEM HeopraHudeckux BemiecTB. CocTaBicHHE

YpaBHEHUH peaklUil COeAMHEHUs, Pa3I0KEeHHs, 3aMEelIeHHsI, OOMeHa, B T.4. peaKluil TOPEHUsI, OKHCIICHUS-

BOCCTaHOBJICHHSI.

VYpaBHeHHsI OKUCIEHMsS-BOCCTaHOBIEHHUS. CTeneHb oOkucieHua. OKUCIAUTETh UM BOCCTAHOBUTEINb. 2

CocTaBlieHHEe W YpaBHUBAaHUE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUH METOIOM JJIEKTPOHHOTO

O6amanca. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE DPEAKIMH B MPHUPOJE, MPOU3BOIACTBEHHBIX Ipolleccax u

JKU3HEJICSATEIIbHOCTH OPTraHN3MOB

IMpakTuyeckue 3aHATHSA 2

KonunuectBeHHble oTHOIIEHUST B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUHU M PAcUeThl IO

YPaBHCHHUSIM XMMHUYECKUX peakiuii. Mol Kak eIMHUIIa KOIWYecTBa BeulecTBa. MomsipHast Macca. 3aKOHBI

COXpaHEHUS MacChl U SHEPrHH. 3akoH ABoraapo. MossipHblii 00beM razoB. OTHOCHUTENIbHAS IIOTHOCTH 2

ra3oB. Pacdersl 1o ypaBHEHHUSIM XHUMHUYECKHX PEAKIUI C MCMOJIB30BAaHUEM MAacChl, 00beMa (HOpMalbHbIC

YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OCcHOBHOE co/Iep;KaHue 4 OK 01
Onekrponutnieck | Teopernyeckoe o0yueHue 2 OK 04
ait ICCOLMANA U | Teopus HIEKTPONUTHYECKON JucconManuy. VIOHBI. DIEKTPONHTHI, HEIIEKTPONMTHL. Peakium HOHHOTO 5
MOHHBI 0OMCH obMeHa. KrcioTHO-0OCHOBHBIE PEaKIlny.

IlpakTHYeckne 3aHATHS 2

CocTaBiieHne peakiii HOHHOro 0OMeHa IyTeM COCTaBICHUS MX MOJIHBIX M COKPAIIEHHBIX HOHHBIX 5

ypaBHEHHA. 3aaHNs] HA COCTABJICHNUE HOHHBIX PEAKIINI

KonTpoasnas padora 1 CtpoeHue BeliecTBa U XUMHUUECKHUE PEAKIIUN 2
Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIECTB 16
Tema 3.1. OcHOBHOE coJep:KaHue 4 OK 01
Knaccudukanus, | Teopernueckoe oGyuenue 2 OK 02
HOMCHKIATYPA M |[Tnever HeopraHmdeckoit xumuu. Knaccumdukamus HEOPraHMYECKHX BEIIECTB. IIpOCTble M CIOXKHbBIC IK 1.3
CTpOCHHC BenlecTBa. OCHOBHBIE KJIACCHI CJIOXHBIX BEIIECTB (OKCHIbI, TUAPOKCUIBI, KUCIOTHI, conn). B3auMocss3b
HCOPTaHMHYCCKUX | yeopranmueckiX BelecTB. ATperaTHbIe COCTOSHMS BelecTBa. KpucTaminueckue n aMopdHbIe BeIeCTBa.
BelllecTs THIBI KPHCTANTMYECKHX pEIIETOK (aTOMHAs, MOJIEKyJIApHAs, MOHHAs, MeTaJUINuecKas). 3aBHCHMOCTb 2

(¢u3nUeCKUX CBONCTB BELIECTBA OT THUMA KPUCTAJUIMYECKOM PpEIIETKU. 3aBUCUMOCTh XHUMHUYECKOM

aKTUBHOCTH BEIECTB OT BHJA XHWMHUYECKOM CBSI3M M THUIMA KPUCTAIIMYECKOW pemeTkd. [lpuyumHbl

MHOT000pa3ust BELIECTB

IMpakTuyeckue 3aHATHSA 2

Homenkmnatypa HeopraHMueCKUxX BEIIECTB: Ha3BaHHE BEIECTBA UCXO/S U3 UX XUMUYECKOU (popMyIbl Min

COCTaBJIEHUE XUMUYECKOU (POpMYIIbl UCXOAS U3 Ha3BaHUS BellecTBa o MexxayHapoaHoi (MIOITAK) nnu 5

TPUBUAIILHOM HOMEHKJIATYpE.
PermieHne mnpakTHUECKUX 3aJaHWK 1O KiIacCH(UKAIMK, HOMEHKJIAType M XHUMHYECKHUM (opmyiam
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HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIAcCOB (YTapHbI ra3, yrieKuciblil ra3, aMMHUaK, TaiieHas u3BecTh,
HeTalIeHasl N3BECTh, MUThEBAsI COJIA M JPYTUX): HA3bIBaTh M COCTABIATH (DOPMYIIBI XUMHYECKUX BEIIECTB,
OTIpeNIeNsITh MPUHAICKHOCTD K KIIaccy.

Hcrounnku xumudeckon nHbopmaIiuu (CpecTs MaccoBor nHpopmaluu, cetb HTEpHET 1 apyrue).
ITouck nHpOpMaLKK MO HA3BaHUAM, HJICHTH(UKATOpaM, CTPYKTYPHBIM Gopmynam

Tema 3.2. OcHOBHOE coJiep:KaHHue 8 OK 01
®duzuko- Teoperuyeckoe o0yueHue 6 OK 02
XUMHICCKHC Meramisl. O0mue (QU3HYECKHE UM XUMHYECKHE CBOMCTBa MeTauioB. CIOCOOBI MONyYEHHsS. 3HAYEHHE IK 1.3
CBOMCTBA METaJJIoB U HEMETANNIOB B MIPHPOJIE M KU3HEEATENLHOCTH YelIOBEeKa U OpraHn3MoB. Kopposus MeTasios: 2
HCOPIaHUMCCKUX | gy i1 KOppO3HH, CIIOCOOBI 3aIIUTHI METAILIOB OT KOPPO3HH
BEILIECTB = =

Hemeramner. O0mue Gpu3nueckue 1 XUMHYECKUE CBOWCTBA HEMETAIUIOB. THIIMYHBIC CBOWCTBA HEMETAIUIOB

IV- VII rpynn. Knaccudukaruss 1 HOMEHKJIATypa COEIMHEHU HeMeTauioB. KpyroBopoTel OHMOTr€HHBIX 2

DJIEMEHTOB B IIPUPOJIC

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEIECTB (OKCUIOB, THAPOKCHIOB, KUCIIOT,

coJIe U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COSINHEHUH, 2

BBICIINX OKCHJIOB M THPOKCHIIOB

IpakTHYecKHe 3aHATHS 2

CocraBieHHE YpaBHCHHH XWMHUYECKHUX PEAKIMA C Y4acTHEM TIPOCTHIX M CJIOXHBIX HEOPTaHHYECKUX

BEIECTB: METAJUIOB M HEMETAJIOB; OKCHIOB METAaJUIOB, HEMETAIOB W aM(OTEPHBIX JIIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMA © aM(OTEpHBIX THUAPOKCHIOB, HEOPTraHHMYECKUX COJICH,

XapaKTEepU3YyIOIINX UX CBOICTBA. 2

Penrenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHWii HA CBOWCTBA, COCTaB, NOJY4YCHHE U

0e30MmacHOe HCIOIb30BaHHE BAKHEHIITMX HEOPTaHMYECKHUX BELIECTB B OBITY U MPAKTUYECKOH JACATEILHOCTH

YeJIOBeKa
Tema 3.3. OcHOBHOE coep:KaHue 2 OK 01
Unentupukauus | [lpakTHuecKne 3aHATHS 2 OK 02
HCOPraHWHCCKUX  |Perienne sKCIepMMEHTANBHBIX 3a4ad 110 XMMHYECKUM CBOMCTBAM METAUIOB M HEMETAJIOB, IO OK 04
BCIICCTB PAcIO3HABAHMIO U HOTYYEHHIO COETMHEHHI METAIIOB ¥ HEMETAJIJIOB.

Wnentndukaiys HEOPraHUYECKHX BELICCTB C HCIIOJNB30BAHUEM UX (PU3HKO-XUMHYECKUX CBOWCTB, 2

XapaKTEpHBIX KA4YeCTBCHHBIX peakunuil. KauecTBeHHbIe peakmmu Ha cyibhar-, KapOoOHAT- M XIJIOPHUJ-

AHUOHBI, HA KATHOH aMMOHUS

KonTpoabnas pabora 2 CBolicTBa HEOPraHUYECKUX BEILIECTB 2
Paznea 4. CTpoeHue U CBOIiCTBA OPraHNYeCKHUX BelleCTB 24
Tema 4.1. OcHoOBHOE coepkaHHue 4 OK 01
Knaccudpukanus, | Teoperumyeckoe oGyueHue 2 K 1.3
CTPOCHHC H [TosiBneHue u pa3BUTHE OpraHUYECKON XUMHMHU Kak Hayku. [Ipenmer oprannyeckoit xumun. Mecto u 2
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HOMEHKJIaTypa
OpPraHUYECKUX
BEILIECTB

3HAQYUCHUC OpFaHI/I‘-IeCKOf/'I XUMHHU B CUCTEMC CCTCCTBCHHBIX HAYK.

XUMUYECKOE CTPOCHHME KaK MOPSAOK COETUHEHHs] aTOMOB B MOJIEKYJE€ COTJIACHO HX BaJEHTHOCTH.
OcCHOBHBIE TOJIOKEHHS TEOPHUM XHMUYECKOTO CTPOEHMsI OpraHuyeckux coeauHeHuit A.M. Byrtneposa.
VYriaepoaHblid CKeJIET OPraHuYeCKON MOJIEKYJIbl. 3aBUCUMOCTD CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOCHUS
MouteKyJ1. 3oMmepust U U30MeEpBI.

[Tonsitne o ¢ynkumoHansHOM Tpynne. Pagukan. [TpuHIMNBE K1accupUKauu OpraHUIECKUX COCTMHCHHI.
MesxayHapoaHass HOMEHKJIATypa M MPUHLIUIBL HOMEHKJIATyphl OpraHudeckux coeauHeHuil. Ilonarue o6
a30TCOJICPKAIINX COSAUHEHUSX, OMOJIOTHYECKA aKTHUBHBIX BellecTBax (yrieBojax, )Kupax, Oenkax u Jzp.),
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUSAX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO)

HpaKTI/I‘{eCKI/Ie 3aHATUSA

Homenknatypa opraHMyecKkux COEAMHEHUN OTHENbHBIX KJIaccoB (HACHIINICHHbIE, HEHACBIIICHHbIE H
apOMAaTUYECKHUE YTIEBOAOPOAbI, CIUPTHI, (DEHOIBI, ANbACTUABI, KETOHBI, KapOOHOBBIE KHUCIOTHI U Ap.)
CocTaBiieHHE TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOpMyJd OpraHMYeCKHMX BELIECTB OTAENbHBIX
KJIACCOB, MCIIOJIB3YS MX HAa3BaHUS 0 CUCTEMAaTHYECKOM U TPUBHUAIHHON HOMEHKIAType (STHIICH, alleTHIICH,
mmnepuH, GeHon, QopManmpIeru, YKCyCHas KHUCIOTa, TIUIUH). Pacdersr mpocreimeit  GhopMyIisl
OpraHUYECKON MOJIEKYJIbI, UCXOJS U3 DJIEMEHTHOI0 cocTasa (B %)

Tema 4.2.
CsolicTBa
OpPTaHHYCCKUX
CO€IUHEHMI

OcHoBHOE€ coaecpkanue

12

TeopeTnueckoe o0yueHue

®U3UKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCTUHEHHWH OTHCIBHBIX KIACCOB  (0COOECHHOCTH
KJaccu(UKaM U HOMEHKJIATYphl BHYTPHU KJlacca; TOMOJIOTHUECKUH psii U o0mmias Gpopmyia; U30MepHs;
(hU3HYECKre CBONCTBA;, XUMHUUYECKHE CBOMCTBA; CIOCOOBI IMOJTYUCHHUS):

— TpeAeNbHbIE YTIEBOAOPOAbl (aJKaHbl W LMKJIOANKaHbl). ['opeHHME MeTaHa Kak OJMH M3 OCHOBHBIX
UCTOYHUKOB TE€IUIa B MPOMBIIUIEHHOCTH U ObITy. CBONCTBA MPUPOJHBIX YIJIEBOJOPOIOB, HAXOXKICHHUE B
IIPUPOJE U IPUMEHEHUE AIKAHOB;

— HelpeJieNbHbIe (aJIKeHBI, AIKUHBI U aJIKaJIMeHbl) U apoMaTUYecKHe yrieBoAopoabl. ['opeHue aneruneHa
KAaK MCTOYHHK BBICOKOTEMIIEPATYPHOIO INIAMEHM JUJIsl CBAPKH U PE3KU METAJNIOB

— KUCJIOPOJCOIEpKalIie COeAUHEHUs (CIUPTHI U (PeHOJbI, KapOOHOBBIE KUCIOTHI M 3(PUPHI, adbACTHAB U
KCTOHBI, JKUPBI, yTIeBONbI). [IpakTWdeckoe NPUMEHEHWE JSTWICHIJIMKONS, TJIMIEPUHA, (eHOMa.
[Tpumenenue Gpopmanbaeruia, aeTanbIeruaa, YKCyCHOU KUCIOTH. Mblila KaK COJM BBICITUX KapOOHOBBIX
KHCJI0T. MoroIue cBoiicTBa MbIIa

— a30TcoJIeprKaliue COeNUHEHUsI (aMUHBI U aMHHOKHCIIOTHI, OeNKkH). BBICOKOMONEKYISPHBIE COCTUHEHUS
(cuHTeTHYEeCKHe M OHOJOrMYeCcKH-aKTUBHbBIE). MOHOMEp, moauMep, CTpYKTypHOe 3BeHO. [lonumepusanus
ATUJICHA KaK OCHOBHOE HAIPaBJICHUE €r0 UCII0JIb30BAHUSI.

['eHeTnyeckasi CBSI3b MEXKAY KJIacCaMH OPraHUYE€CKUX COETMHEHUIN

[IpakTnyeckue 3aHATHA

CBolicTBa OpraHMYECKMX COEAMHEHHWH OTAENBHBIX KJIAacCOB (TpUBHMAJIbHAs U  MEXIyHapoOJHas
HOMEHKJIaTypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOJIYYEHUS): TpeaesbHble (aJKaHbl W IUKIJIOAJIKaHBI),

OK 01
OK 02
OK 04
K 1.3
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HeTpeebHbIe (aJKEHBl, aIKUHBI M aJKaJAMEHBI) U apOMaTUYECKHE YIJIeBOJOPOIbI, CIHUPTHI U (HEHOJHI,
KapOOHOBBIE KHMCIIOTBI U 3(QUPHI, adbJAErHbl U KETOHbI, AMUHBl 1 AMUHOKHCIIOTBI, BEICOKOMOJIEKYJISIPHBIE
COeMHEHUs. 3a/JlaHus Ha COCTaBJICHUE YPAaBHEHMH XMMHYECKUX DPEAKIHUI C y4acTHMEM OPIraHHYECKUX
BEILECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHMS

CocraBiieHHe CcXeM peakuuid (B TOM 4YHCIE€ 10 TPEUIOKEHHBIM IENOYKaM IPEeBPALLEHUIN),
XapaKTepU3YIOIUX XUMUYECKUE CBOMCTBA OpPraHMYECKUX COEJAMHEHHH OTAEIbHBIX KJIACCOB, CIIOCOOBI UX
[OJlyYE€HUsI W Ha3BaHUE OPraHUYECKUX COCOUHEHMM 1O TPUBHAIBHOM WJIM  MEXIYyHapOJHOU

CHUCTEeMaTHYECKOIl HOMEHKJIAType. 2

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUI HA CBOMCTBA OPraHUYECKUX COCIUHEHUH

OTJICTBHBIX KJIACCOB

[TomydeHue STUIeHA U U3y4YE€HUE €r0 CBOMCTB. MoJenupoBaHue MOJIEKYJI U XUMUYECKUX TIPEBpAICHUH Ha 5

IpUMepe 3TaHa, ITUJICHA, alleTUIIeHa U JIp.
Tema 4.3. OcHoBHOe coaep:kaHue 6 OK 01
Wnentudukanus | Teopermueckoe obyuennue 4 OK 02
OPTaHIHCCKHIX buoopranmueckue coenunenus. [IpumeHenrne u 6uonornueckas pojb yrieBoaoB. OKUCICHHE YTIeBOI0OB OK 04
BCIIECTB, HX — WCTOYHUK DHEPTUM KUBBIX opraHu3mMoB. O0nacTy NMpUMEHEHHs] aMHMHOKHUCIOT. [IpeBpamenus OenkoB 5 K 1.3
SHatehme u nuIyM B opraHusme. buosnormueckue ¢yHkuun OenkoB. buonormueckue ¢ynkimu sxupoB. Poib
gp VIMCHEHHE B OpPraHMYECKO XMMUU B pelIeHUH MPOOJIeM MUIIEBOM 6€30MaCHOCTH
HglggfsglﬂI;ITBeHHO Ponp oprannyeckoi XuMuM B PEIICHUN MPOOJIEM YHEPTrEeTUHIECKON O€30MaCHOCTH, B PA3BUTHH METUIIMHBI,
# TeSTeNEHOCTH CO3NAHMM HOBLIX MATEPUATOB, HOBBIX MCTOYHMKOB SHEPriM (ambTepHATUBHBIE UCTOYHUKU SHEPTHUH).
HeNOBCKA OnacHOCTh BO3JCHCTBUS HA JKUBbIE OPraHU3Mbl OPTraHMYECKUX BEIIECTB OTACIBHBIX KJIACCOB 2

(yryieBogopopl, CHHUPTHL, (EHOJBI, XJIOPOPTaHUYECKHUE TPOU3BOJHBIC, AaNbJIETHIbl U JIp.), CMBbICI

MOKa3aTelisl NPeeIbHO TONYCTUMOM KOHIICHTPALIUU

IIpakTHYeckue 3aHATHSA 2

WNnentuduxanus opraHMueCKUX COECIUHEHUI OTIENbHBIX KJIaccoB (Ha MpUMepe allbJIerujioB, Kpaxmala,

YKCYCHOU KHCIIOTBI, OEITKOB U T.II.) C HCIIOJIH30BAHHEM HX (DU3MKO-XUMHUYECKHX CBOHCTB U XapaKTEPHBIX

KauecTBEHHBIX peakiuil. Jlenatypamuss Oenka mnpu HarpeBaHud. L[BeTHble peakuuu OEIKOB. 2

Bo3HUKHOBEHHE aHATUTHUYECKOTO CUTHANA C TOYKM 3PEHUS XMMHUYECKUX MPOLECCOB MPU MPOTEKAHUU

KauyeCTBEHHOW peaKIiy, MO3BOJISIIONICH HACHTHPHUIMPOBATH NPEAJIOKEHHbIE OpPraHU4YeCKe BeleCTBa

KonTtpoasnas padora 3 CrpykTypa U CBOICTBA OPraHUYECKUX BELECTB 2
Paznen S. Kunernyeckue ¥ TepMOAMHAMHYECKNE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKNX PeaKIui 4
CxkopocTb OcHOBHoOE cojJep:KaHue 4 OK 01
XUMHYECKHUX TeopeTnueckoe o0yueHue 2
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peakuui. CKopocTh peakluu, €€ 3aBUCHUMOCTb OT pas3IHuYHBIX (DAKTOpOB: MPHUPOIBI PEArHpPYIONIUX BEILECTB, OK 02
XuUMHYeCcKoe KOHIEHTPAllUU pearupyroliux BEIIeCTB, TEMIepaTypbl M IUIOMIAJM PEaKIMOHHOW TMOBEPXHOCTH. K 1.3
paBHOBecHE TernoBbied ) PEKTHI XUMHUECKHUX PEaKIHid. DK30-U YHIAOTEPMUUYECKUE, PEAKIIHUH. 5

OO6paTuMOCTh peakiuil. XUMHUYECKOE PABHOBECHE U €ro CMEIIEHUE 0 ACHCTBUEM Pa3IuYHBIX (paKTOPOB

(KOHIIEHTpAIHsI PEareHTOB WK MTPOIYKTOB PEaKIny, 1aBICHUE, TEMIIEpaTypa) A CO3AAHMS ONTHMAIIBHBIX

YCJIOBHUI NPOTEKAHMS XUMHUECKUX nporeccoB. [Ipunuun Jle [llarense

IIpakTH4eckune 3aHATHS 2 OK 01

PemieHue npakTUKO-OPUCHTHPOBAHHBIX 3a/IaHHi Ha aHAN3 (PAKTOPOB, BIUSIONIMX HA H3MCHEHHE CKOPOCTH OK 02

XUMHUYECKON PEaKIiH, B T.4. C MO3UIMHI SKOJIOTHUYECKH 11eJIecO00pa3HOro MOBEAEHUS B OBITY U TPYAOBOMH K 1.3

JIEATEITLHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3JJOPOBbS U OKPY>KAIOLIEH MPUPOAHOU CPEBI. 2

Penienue npakTUKO-OPUEHTHPOBAHHBIX 3alaHUN HAa TpuMeHeHue npuniuna Jle-lllatense nnga HaxoxaeHus

HATPABIICHUSI CMEIICHHUS PABHOBECUS XUMUYECKONM pEakIMy U aHalu3 (PaKTOPOB, BIMSIIONIMX HA CMEIICHHE

XUMHUYECKOT0 PAaBHOBECHS
Pasnen 6. PacTBopnl 4
Tema 6.1. OcHoBHOE coaep:KaHue 2 OK 01
Tlonstne o Teopernueckoe ooyueHne 2 OK 02
pacTBopax PacTBOpeHre Kak (M3MKO-XMMHYeckuii npomuecc. PactBopel. CHocoObl HPUTOTOBIEHHS PAaCTBOPOB. OK 07

PactBopuMocTs. MaccoBast 0J11 pacTBOPEHHOro BemiecTBa. CMBICH MOKa3aTesis MpeaelbHO JTOMYCTUMON K 1.3

KOHIIEHTPAIIUU U €T0 UCIOJIb30BAHNE B OLICHKE 3KOJIOTHYECKON O€301MacHOCTH.

[TpaBmiia 3KOJOTHYECKH I1e71eco00pa3HOro TMOBEACHUS B OBITY W TPYAOBOH ACSITENLHOCTH B LEJAX 5

COXpaHEHMs CBOETO 3/I0pPOBbS M OKPY’KAaIOUIel MPHUPOAHOI Cpenbl; OMacHOCTh BO3JEWUCTBUS Ha KUBBIC

OpraHU3MbI ONPE/ICIICHHBIX BEIIECTB.

Pemenuie npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha PacTBOPHI, UCIOJB3YEMbIE B OBITOBOU U

MIPOU3BOJCTBEHHOM JESITEIbHOCTU YEJIOBEKA
Tema 6.2. OCHOBHOE COlep/KAHME 2 OK 01
Vcenenosanne TpakTHYecKHe 3aHATHS 2 OK 02
CBOHMCTB PacTBOPOB OK 04

Ornpenenennie cpeabl BOJHBIX pacTBOPOB. Pellienne 3a1a4 Ha MPUTOTOBICHUE PaCTBOPOB 2 K 1.3
IIpodeccuoHanbHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (coep:KaHNe MPUKJIATHOTO MOIY/JIs1)
Pasznen 7. Xumusi B ObITY U IIPOM3BOACTBEHHOM 1eATEJbHOCTH YeJI0BEKa 4 OK 01
Xumus B ObITY U |QcHoBHOE coep;KaHue 4 OK 02
TIPOU3BOJICTBCHHO Teoperuueckoe o0yueHue 2 OK 04
M ACATETLHOCTH Hosgeiimune goctumkeHuss XMMHUYECKOW HAayKHM U XMMHYECKON TexHojoruu. Ponbs xumuum B obecrieueHUn OK 07
Heloseka IKOJIOTHYECKOM, YHEPTreTUYEeCKONH M MHUIIEBOM OE30MacHOCTH, Pa3BUTUU MEIUIMHBL [IpaBuna moucka u 2 IK 1.3

aHaJIM3a XUMUYEeCKOW MH(OpMAIK U3 Pa3IMYHBIX HCTOYHUKOB (HayyHas U yueOHO-Hay4yHas JIMTepaTypa,
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CpeAcTBa MaccoBOW MH(pOpMaLUH, ceTh IHTEpHET)

IIpakTHYeckue 3aHATHSA

[Touck m aHanM3 KeMCOB O NMPUMEHEHWH XUMHUYECKUX BEIIECTB M TEXHOJIOTMH ¢ ydeToM Oynayiei
pohecCHOHANBHON JEATENBHOCTH 110 TEMaM: Ba)KHEUIIINE CTPOUTENbHbIE MaTepUabl, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpacKH, CTEKIIO, KepaMuKa, MaTepuaibl Ui JJICKTPOHUKH, HAHOMATCPHUAJIbI, TEKCTUJIbHBIC

BOJIOKHA, MCTOYHHKU 3HEPIHM, OpPraHUYECKHEe W MUHEpAJbHbIE yJ00pEHUs, JIEKAPCTBEHHBIE BEIIECTBA, 2
OBITOBASI XUMUSL.

3amuTa: [lpencraBnenre pe3yabTaToB pelieHus: KeHcoB B (hopMe MUHH-JIOKIIA 1A C IPe3eHTalue

IIpomexyTouyHas aTTecTanMA MO JUCHHUILINHE (3a4eT) 2
Bcero 72
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3. YcaoBus peajqu3anuu nporpammbl 00meoopazoBareabHoil IuciuiuinibIOO .12 Xumus

3.1. TpeGoBaHusI K MUHUMAJIBHOMY MaTEpPHAIBLHO-TEXHHUECKOMY 00€CIICYCHHIO

Jlist peanuzanuy MPOTpaMMBbl TUCIUIUIMHBI UMEETCsl yIeOHBbI KaOMHET XUMHHM W/WIH y4eOHON
XUMHYECKOH JIabopaTOpHUH.

O6opynoBanue ydeOHOro KaOmMHeTa (HaIrJISIIHBIE MOCOOWS): HaOOpHhI MIAPOCTEPKHEBBIX MojIee
MOJICKYJI, MOJENH KPUCTALTUYECKUX PEHIECTOK, KOJUIEKIUU TPOCTBHIX U CIOXKHBIX BEIIECTB W/WIH
KOJUIEKIIMM TIOJTUMEPOB; KOJUJIEKIMS TOPHBIX TOPOJ M MUHEpajoB, Tabmuna MenzeneeBa, ydeOHbIe
¢buabMBL, TUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuueckue cpeacTBa OOYYEHHs: KOMIBIOTED C YCTPOHMCTBAaMH BOCIPOM3BEIICHUS 3BYKAa,
MPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C SKPAaHOM, MYIbTUMEAHMIHAS JO0CKa, YyKa3Ka-TPe3eHTEep IS
MIPE3CHTALNMN.

Ob6opynoBanue 1adopaTopuu U pabOUUX MECT JabOpaTopuu: MEH3YPKH, MUNETKU-KANEIbHUIIBI,
TEPMOMETPHI, MHKPOCKOT, JYIbl, MPEIMETHbIE M TOKPOBHBIC CTEKJA, TUIAHIIETHI MJis KarelbHbBIX
peakuuii, QuubTpoBanbHas Oymara, NpPOMBIBAIKU, CTEKJISHHbIE TPOOUPKHU, PE3UHOBBIE MPOOKH,
(dboHapuku, HaOOp PEAKTHUBOB, CTCKJISIHHBIC TMAJIOYKH, INTATUBBI JJIs MPOOUPOK; MEPHBIC MIIUHAPHI,
BOPOHKH CTEKJIIHHBIE, BOPOHKHU JenuTenbHble IunuHapudeckue (50-100 M), cTymkd ¢ TECTHKOM,
dbapdopoBbie YalIKu, MUHIETH, QUIBTPHI OyMa)KHBIC, BaTa, Mapiis, YaCOBBIC CTEKJIA, JICKTPOIUIHTKH,
1a00paToOpHbIEC MITATUBHI, CIUPTOBBIE TOPENIKH, CIIMYKH, TPUOOpP MIJIs MOIy4YEeHUS Ta30B (WK MpoOupKa C
ra300TBOJHON TPYOKOW), AepkKaTenu JUIsl MPOOUPOK, CKISTHKU IS XPaHEHUsS PEaKTHBOB, Pa3aTOYHBIC
notku; xumudeckue crakansl (50, 100 u 200 mun); mmarenu; TUHIETHI; TUTEIbHbBIE UL, CEKYHIOMEPHI
(Taiimepsr), MmepHbIe podupku (Ha 10—20 mur) u MepHbie kKoaoObI (25, 50, 100 u 200 mur), BoasHas OaHs
(umu  TepMmocTaT), CTEKISHHBIC TMAaJOYKHU;, KOHMYECKHe KoJObl ansa tutpoBanus (50 u 100 mum);
WHJWKATOPHBIC TOJIOCKH IS omnpeaeneHuss pH u cranmapTHas WHAMKATOpHAS IIKaJa, YHUBEPCATbHBIN
unankatop; nunetku Ha 1, 10, 50 mn (umm mozatopsl Ha 1, 5 u 10 M), OrOpeTKH AN TUTPOBAHUS,
MeauuuHCcKue mmmpunbl Ha 100-150 wmi, maGopaTtopHble W/HIM aHATUTHYECKHE BeChbl, pH-MeTpsI,
CYLIWIBHBIN KA, U Ap. TabopaTopHOE 000PYIOBaHHUE.

3.2. UndopmannoHHoe obecrieueHre peaan3ay IporpaMMel

OCHOBHBIE NCTOYHHKH:

Xumust. 10 xmacc : yramyOnenHsiii ypoBeHb : yueOHMK / B.B.Epemun, H.E.Kyspmenko, B.W.
Tepenun u np. ; nox pen. B.B.JIynuna. - 10-e u3z., crepeotun. -Mocksa : [Ipocemenue, 2023. - 446 c. -
ISBN 978-5-09-107226-6.

Xumusa. 11 kmacc : yrmyOnenHslii ypoBenb : yuyeOHuk / B.B.Epemun, H.E.Ky3bpmenko,
A.A.Jlpo3nos, B.B.JIyaun. ; mox pex. B.B.Jlynuna. - 9-¢ usn., crepeorun. -Mockga : [IpocBemienue,
2022. - 478 c. - ISBN 978-5-09-087940-8.

JlonoJIHUTENbHbIE HCTOYHUKH:

lNabpuensin, O.C. Xumus [Texct]: Kaura ans npenogaBarens : metonuyeckoe nmocooue ais HITO
u CIIO /O.C.I'abpuensn, I'.I".JIsicoBa. - M. : Akanemus, 2012. - 336 c.

I'a6puensa, O.C. Xumust g npodeccuii ¥ CrenuaabHOCTe TexHuueckoro npodwmis [Teker]:
yuebnuk g CIIO u HITO / O.C.I'abpuensn, U.I'.OctpoymoB. - 4-e u3a., crepeotul. - M.: Akagemus,
2012. - 256 c. : n.

I'a6bpuansan, O.C. Xumus [Teket]: yueOnuk mist CITO / O.C.I'abpusnsn, U.I.Octpoymos. - 7-e
u3l., crepeorun. - M.: Akagemus, 2011. - 336 c. : un.

Epoxun, FO.M. Xumus [TekcT]: 3a1auu 1 ynpaxkHeHUs. - 2-€ U3[., CTepeoTHl. - M. : Akagemus,
2014. - 288 c.

Epoxun, FO.M. Xumus [Tekct]: yueonuk ans CIIO. - 4-e u3a., crepeorumn. - M. : Akanemus,
2004. - 384 c.

NHTepHeT-pecypcesl
1. https://znanium.com/
2. http://school-collection.edu.ru/ eaunas KoyuTeKIus HUPPOBBIX 00PA30BATEIBHBIX PECYPCOB



3. https://xumuk.ru/ caitr o xumun. opym XUMHUKOB.

4. http://sciteclibrary.ru/ Hay4uHno-TexHU4YeCcKasOHOIHMOTEKA/

5. www.bellerbys.com-caiit yuureneit 6ronoruu u XumMun

6. http://www.alhimik.ru - mone3nsie coBeThl, 3PPEKTHBIC OMBITH, XAMHUECKHE HOBOCTH

7. http://dnttm.ru/ — (on-line koudepenumu, TpeHuHrH, oOydeHUs (UBMKE U XHUMUH,
OMOJIOTUH, SKOJIOTHH)

8. http://www.it-n.ru/ - cereBoe coOOIIECTBO YUHUTENICH XUMUH

9. http://chemistry-chemists.com/ — «Xumus 1 XuMuku» - Gopym KypHaia

10.  (PKCHEepUMEHTHI MO0 XUMUH, MpaKTHYecKas XUMHs, MpoOJIeMbl HayKu U oOpa3oBaHMUS,

C60pHI/IKI/I 3aaa4 ajis1 MoAroTOBKU K oJUMITInagaM I10 XI/IMI/II/I).
11.  http:/www.astu.org/content/userimages/file/upr_1 2009/04.pd

4. KOHTPOJIb M OlIeHKA Pe3yJIbTATOB OCBOCHUS 00111e00pa30BaTe/IbHOM 1N CHUIITTHHBI
00/1.12 «Xumus»

KonTpons u oneHka pe3ysibTaToB OOyuY€HHUS OCYLIECTBISETCS MpernojaBaTesieM B IpoLecce
MIPOBEACHUS MPAKTUYECKUX 3aHATHM M J1a0OpaTOpHBIX pabOT, TECTHUPOBAHHUS, a TAaKXKE BBIIOIHEHUS
o0y4JalIUMUCS WHAUBUAYAIbHBIX 33JaHUN, MPOEKTOB, uccienoBaHuid. Pe3ynpTaTel 00yueHHd
OTIpeNIeNIAI0T, 4YTO oOyuaromuecss IODKHBI 3HATh, MOHUMAaThb M JIEMOHCTPUPOBATh MO 3aBEpLICHUU
W3Y4YEHUS] TUCIUIUINHBL.

Jns  GopMupoBaHMs, KOHTPOJIS M OLEHKH pe3yJbTaTOB OCBOEHHUS Y4YeOHOM JHCIUIITUHBI
HCIIOJIb3YETCS CHCTEMa OIICHOYHBIX MEpONPUATUH, TMpeAcTaBisAomas co0oil KOMIIEKC Y4eOHBIX
MEpPONPUATHI, COTTACOBAHHBIX C pe3yibTaTaMH 00ydeHus u chopMyarpoBaHHbIX ¢ yuetom @I'OC COO

(npeameTHble pe3ynbTarhl o aucuurinie) u @I'OC CIIO.

Ne | OK/IIK | Monyns/Paznen/Tema PesynbraT 00yuenus THIIBI OLIEHOYHBIX MEPONIPUITUI
| | OcHOBHOE coneprkaHue
1 Pasgen 1. OcHOBBI dopmynupoBaTh 6a30BbIC
CTPOCHMSI BEIISCTBA IIOHATHA U 3aKOHBI XUMHUH
1.1 |OK 01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «Ctpoenue atomoB
XMUMUYECKHX 3JIEMEHTOB |(HOPMYJIbl COEAMHEHUM B |XUMHUYECKUX HJIEMEHTOB U
U IPUPOJIa XUMUYECKON |COOTBETCTBUH CO IIPUPOJIa XMMHUYECKOH CBSI3W».
CBSI3H CTECTICHBbIO OKMCIICHUS 2. 3aja4yy Ha COCTABIICHUE
XUMHUYECKHX DJIEMEHTOB, |XUMHUYECKUX (hopmyit
MCXOJs U3 BAJICHTHOCTH U |IBYXaTOMHBIX COCJUHECHUN
AIIEKTPOOTPHULIATEIEHOCTH |(OKCHJIOB, CYIb(HUI0B, THIPHUIOB
U T.IL.).
3. 3a1aHus Ha UCTIOJIb30BAHKE
XUMHUYECKON CUMBOJIUKH U
Ha3BaHUU COCIUHEHUH 110
HOMEHKJIATyPE MEXIyHapOAHOIO
CO03a TEOPETUYECKON U
MPUKJIAAHON XUMUU U
TPUBHAJIbHBIX HA3BaHUM JUIs
COCTAaBJICHUSI XUMHYECKUX
(bopMys 1ByXaTOMHBIX
coeMHEHUH (OKCHIOB,
CyIb(pUI0B, THIPHUIOB U T.II.) U
JIPYTMX HEOPTaHUYECKUX
COEIMHEHUH OTAENIBbHBIX KJIACCOB
1.2 |OK 01 [Iepnonnueckuil 3akoH 1| XapaKkTepru3oBaTh 1. Tect «MeTtammyeckue /



https://xumuk.ru/

OK/TIK

Monyne/Pa3nen/Tema

PesynbpraT 00yueHust

THUIBl OLIEHOYHBIX MEPONPUATUI

OK 02

tabmuma J[. 1.
Menpgeneena

XMUMHUYECKHE HIEMEHTHI B
COOTBETCTBUU C UX
HOJIOXKEHHUEM B
NIEPUOIUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
JI.11. MenneneeBa

HEMETaJNIMISCKHUE CBOMCTBA,
ANEKTPOOTPUILIATEIBHOCTD U
CPOJCTBO K JIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOECHHUEM U TMOJOKEHUEM B
MEPUONYECKON CUCTEME
XUMHUYECKUX 31eMeHToB ..
Menpaeneenay.

2. IlpakTHyeckue 3aianus Ha
YCTAHOBJICHUE CBSI3H MEXKIY
CTPOECHHEM aTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOANYECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHUX 3JIEMEHTOB M UX
COCIUHEHUN B COOTBETCTBUM C
nonoxxkenueM Ilepronnueckoin
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUECKHUE 3aJJaHus Ha
XapaKTePU3AIUI0 XUMUYECKUX
3JEMEHTOB: «MeTamindeckue /
HEMETaJNIMISCKHIE CBOMCTBA,
AIEKTPOOTPUIIATEIBHOCTD U
CPOJCTBO K JIEKTPOHY
XHMHYECKHX DJICMCHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHHUEM U TMOJO0KEHUEM B
MEPUOUYECKON CUCTEME
XHMHYECKHUX DJICMEHTOB

J.. MennaeneeBa»

Pasznen 2. XuMuueckue
peakuuu

XapakTepHu30BaTh TUIIBI
XUMHYECKUX PEaKIUU

Kontponbhas padota
«CTpoeHue BemecTBa u
XUMHYECKHE PEAKIIAN

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuui

CocTaBmsTh peakuuu
COCTMHCHMUS, PA3JIOKEHUS,
o0OMeHa, 3aMelICHHS,
OKHCIIMTEIIHHO-
BOCCTaHOBUTEIIbHBIC
peakiuu

1. 3agaun Ha cocTaBICHUE
YPaBHEHUN PEaKLAN:

— COCMHEHHUS, 3aMEIICHHUS,
pa3ioxeHus, 0OMeHa,

— OKHCITUTENbHO-
BOCCTAaHOBUTEIIHHBIX PEAKITUH C
UCIIOJIb30BaHHUEM METO/Ia
AJICKTPOHHOTO OaJlaHca.

2. 3agauM Ha pacyeT Macchl
BeIlleCTBA WK 00bEMaA

ra3oB 110 U3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WIH 00BEMY
OJIHOTO M3 YYaCTBYIOIIHUX B
pEeaKLUH BEUIECTB; paCUCThI
Macchl (00bEMa, KOIMYeCcTBa
BELIECTBA) IPOJYKTOB PEAKIUH,
€CJIM OJTHO U3 BEILIECTB UMEET




OK/TIK

Monyne/Pa3nen/Tema

PesynbpraT 00yueHust

THUIBl OLIEHOYHBIX MEPONPUATUI

pUMecH

2.2

DneKTponuTHYeCcKas
JACCOLIMALINS U UOHHBINA
o0MeH

CocTaBisTh ypaBHEHHUS
XUMHUUYECKHUX pPEeaKINU
HMOHHOTO OOMeHa ¢
y4acTuem
HEOpPraHMYECKUX BEIIEeCTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX U HOHHBIX
peaxiuii ¢ yuacTueM KUCJTIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHHE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI

2. CocTaBieHue peakiiuii HOHHOTO
oOMeHa MMyTeM COCTaBJICHUS UX
MOJTHBIX ¥ COKPAIICHHBIX HOHHBIX
ypaBHEHUM. 3a1aHus Ha
COCTaBIICHUE HOHHBIX PEAKIIHA

Pazpnen 3. Ctpoenue u
CBOMCTBA
HEOPTaHUYECKUX
BEIIECTB

Hccnenosats cTpoeHUE U
CBOICTBa HEOPraHUYECKUX
BELIECTB

KonrpomnsHas padora
«CBOWCTBa HEOPTaHUYECKHX
BEILIECTBY

3.1

OK 01
K 1.3

Knaccudukanus,
HOMCHKJIATypa 1
CTpOCHUE
HEOPTaHHYECKUX
BEIIIECTB

Knaccugunuponats
HEOpraHUYEeCcKue
BEIIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenknatypa u
Ha3BaHHME HEOPTaHUUYECKUX
BEIIECTB UCXO/IS U3 UX
XUMHYECKOU (hOPMYJIBI T
COCTaBIICHUE XUMUYECKOM
(bopMyIIBI HCXOIS U3 HA3BaHUS
BEIIECTBA 110 MEXKTyHAPOTHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3aga4n Ha pacyeT MacCOBOM
J10J1i (MacChl) XUMHYECKOTO
AJIeMEHTA (COeAMHEHNS) B
MoOJIeKyJe (CMECH).

3. [IpakTrueckue 3agaHus 1Mo
KiaccupuKaluy, HOMEHKIATYpe U
XUMUYECKUM (popMyiiam
HEOPTaHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTryeckue 3aAaHNs Ha
ONpEAEIEHNE XUMHYECKON
aKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BHJa XUMHUYECKON
CBSI3M U TUTA KPUCTAJUITMYECKOM
peLIeTKH

3.2

OK 01
OK 02
IK 1.3

OU3NKO-XUMHUUECKHE
CBOMCTBA
HEOPraHUYECKUX
BCIIIECTB

YcranasiuBaTh
3aBUCHUMOCTh (DU3HKO-
XHMHYECKHX CBOHCTB
HEOPTraHUYECKUX BEIIECTB
OT CTPOCHHS aTOMOB H
MOJIEKYJI, a TAK)Ke TUIa
KPHUCTAJUIMYECKON
peleTku

1. Tect «OcobenHoctu
XUMHYECKNX CBOMCTB OKCHUJIOB,
KHCJIOT, OCHOBaHMH, aM(pOTEpHBIX
TUAPOKCHUJIOB U COJICH.

2. 3aga”usa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKLIUN
C Y4aCTHEM IIPOCTHIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAJIOB U
aM(OTEPHBIX SJTE€MEHTOB;




OK/TIK

Monyne/Pa3nen/Tema

PesynbpraT 00yueHust

THUIBl OLIEHOYHBIX MEPONPUATUI

HEOPraHUYECKUX KHUCIIOT,
OCHOBaHMU U aM(POTEpHBIX
TMJIPOKCHUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA M CIIOCOOBI MOJTyYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3alaHUs Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

WNnentuduxamms
HEOPTaHHYECKUX
BEIECTB

Hccnenosath
Ka4EeCTBEHHBIE PEAKLIMH
HEOPraHWYECKUX BELIECTB

1. [TpakTHKO-OpPHEHTUPOBAHHBIE
3aJJaHMS [0 COCTABIICHUIO
XUMHUYECKHUX PEaKIUi ¢ y4aCTHEM
HEOPTaHMYECKUX BEIICCTB,
MCIIONIb3YEMBIX JJISl UX
UICHTU(UKAIUY.

2. PemieHue sKCIEpUMEHTATbHBIX
3a7a4 110 XMMUYECKUM CBOMCTBaM
METAJJI0B M HEMETAJUIOB, IIO
pacro3HaBaHUIO H  TOJYYCHHUIO
coeMHEHUI METAJII0B u
HEMETAJLJIOB.

Wnentuduxanus HeOpraHu4ecKnux
BEIIECTB C HCIOJIL30BAHUEM UX
(U3UKO-XMMHYECKUX CBOWCTB,
XapaKTePHBIX KAYCCTBCHHBIX
peakuuii. KauecTBeHHbIE peakiuu
Ha Cyib(aT-, KapOOHAT- U
XJIOpUJ-aHUOHBI, HA KATHOH
aMMOHMS

Paznen 4. Ctpoenue u
CBOMCTBA OpPraHUYECKHIX
BEIECTB

HccnenoBath cTpoeHue U
CBOMCTBA OPraHUYECKHUX
BEILIECTB

Kontponbhas padota
«CTpoeHue u CBOMCTBA
OpPTraHUYECKUX BEIICCTBY»

4.1

OK 01
K 1.3

Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccugunuponats
OpraHUYeCKHE BEIIECTBA B
COOTBETCTBUH C UX
CTPOCHUEM

1. 3amanus Ha cOCTaBJICHHUE
Ha3BaHUU OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAIIBHOW WIIH
MEKTYHAPOAHOMN
CHUCTEMAaTUYECKOW HOMEHKJIIAType.
2. 3agaHus Ha COCTaBJICHHUC
MOJTHBIX M COKPAIIEHHbBIX
CTPYKTYPHBIX (OpMYJT
OPraHUYEeCKHUX BEIIECTB
OTJECIBHBIX KJIACCOB.

3. 3amauu Ha onpeaeeHue
npocTtenien GopmMyIibl
OPraHUYEeCKOM MOJIEKYJIbI, UCXOISI
13 DJIEMEHTHOTO cocTaBa (B %)




OK/TIK

Monyne/Pa3nen/Tema

PesynbpraT 00yueHust

THUIBl OLIEHOYHBIX MEPONPUATUI

4.2

OK 01

OK 02

OK 04
MK 1.3

CBoiicTBa OpraHUYECKUX
COEMHEHHI

YcranasauBaTh
3aBUCUMOCTh (DU3HKO-
XHMHYECKHX CBOHCTB
OpraHUYECKHUX BEIECTB OT
CTPOCHHUSI MOJIEKYJI

1. 3amaHus Ha cOCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKLIUN
C y4aCTHEM OPraHUYECKHUX
BEILIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOCHHSI.

2. 3agaHusi Ha COCTaBJICHUE
YPaBHEHU XUMHUYECKUX PEAKIUH,
WJUTIOCTPUPYIOIIUX XUMHUECKUE
CBOMCTBA C YY€TOM MEXaHNU3MOB
MPOTEKaHUs JaHHBIX PeaKUui u
TE€HETUYECKOM CBS3HU
OpPraHUYECKHUX BEIECTB PA3HBIX
KJIaCCOB.

3. PacuetHsble 3aauu 1o
YPaBHEHUSM PEAKLM C y4aCTHEM
OpraHUYEeCKHUX BEILECTB.

4. TlonydeHnue >TUICHA U
U3Y4YEHUE €ro CBOMCTB.
MoaenupoBaHue MOJIEKYT U
XUMUYECKUX MPEBPALLCHUN Ha
IIpUMeEpe 3TaHa, ITUIICHA,
aneTuieHa u Jip.

4.3

OK 01

OK 02

OK 04
IIK 1.3

WNnenrudukanus
OpraHWYECKUX BELIECTB,
HUX 3HAYECHUE U
MPUMEHEHHE B OBITOBOU
Y POU3BOACTBEHHOM
JIeSITEILHOCTH YeJI0BEKa

UccaenoBats
KauyeCTBEHHBIC PEAKIINH
OpPraHu4Y€eCcKux
COeIMHEHUI OTIAEIbHBIX
KJIacCOB

1 .IIpakTHKO-OpHUEHTUPOBAHHBIE
3aJ]aHMS [0 COCTABJIEHUIO
XUMHUYECKHUX PEAKIINH ¢ yIacTHEM
OpPraHMYECKUX BEIIECTB, B T.U.
HCTIOJTb3YEMBIX JIJIST UX
uaeHTuGUKaI B ObITY U
MIPOMBIIIIICHHOCTH.

2. Unentuduxanusi opraHu4ecKux
COCMHEHHUI OTAENIBHBIX KIaCCOB
(Ha mpUMepe aNbJIerH/IOB,
Kpaxmaia, YKCyCHOM KHCIJIOTHI,
OCJIKOB M T.II.) C MCTIOJIb30BaHUEM
uX (PU3UKO-XUMUIECKIX CBOMCTB
U XapaKTEPHBIX KaueCTBEHHBIX
peaknuii. Jlenatyparus Oenka npu
HarpeBaHuu. LIBeTHBIE peakiu
OenkoB. Bo3HHKHOBEHUE
AHAIMTUYECKOr0 CUTHAJIA C TOYKHU
3pEHUS] XUMUYIECKUX MPOIIECCOB
MIPU MIPOTEKAHUU KaueCTBEHHOU
peaKurH, MO3BOJISIOIICH
UIECHTU(DUITUPOBATH
MPEITIOKEHHBIC OPTAaHMYECKHE
BEIECTBA

Pazgen 5.
Kunernueckue n
TEPMOJAMHAMUYECKUE
3aKOHOMEPHOCTH
MPOTEKAHUs

XapakTeprus3oBaTh
BIIMSTHUE PA3IUYHbBIX
(akTOpOB Ha paBHOBECHE
U CKOPOCTb XUMUYECKUX
peaxkuuii




Ne | OK/IIK | Monyns/Paznen/Tema PesynbraT 00ydeHus Twurbl OIICHOYHBIX MEPOTIPUATHI
XUMHYECKUX PEaKIUi
5 |OK 01 CkopocTb XMMHUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuii. XMMHUYECKOE |BIUSHHUE KOHIICHTPAIMU  |T€OPETUUYECKUE 3aJaHus HA
IIK 1.3 |paBHOBecue pearupyomux BenecTB U |aHaIu3 GaKkTOpOB, BIUSIOUINX HA
TeMIIepaTypbl Ha CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHUUYECKON
XUMUYECKUX PEaKLUU peakuuu. [IpakTuko-
XapakTepHu30BaTh OpPUEHTHPOBAHHbIE 33/1aHUS HA
BIIMSTHUE U3MEHEHUS IIpUMEHEHNe npuHLumna Jle-
KOHILIeHTpauuu Bemects, |(lllarense ans HaxoxaeHUs
peakuuu cpeasl U HaIpPaBJICHUS CMEIIECHUS
TeMIepaTypbl Ha PaBHOBECHSI XUMHUYECKON peaKkLuu
CMeIlleHHE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIIEHUE XUMHUYECKOTO
paBHOBECHS
6 UccnenoBars UCTUHHBIE
Paznen 6. PactBopbl pPacTBOPHI € 33aHHBIMU
XapaKTepUCTUKAMU
6.1 |[OK 01 [TonsiTue o pactBopax  |Paznuyath UCTUHHBIE 1. 3ajaun Ha MPUTOTOBJIECHUE
OK 02 pacTBOpPLI pacTBOpPOB.
IK 1.3 2. [TpakTHKO-OpHUEHTUPOBAHHbBIE
pacueTHbIE 3a/1aHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3YyeMbIe B OBITOBOW U
IIPOM3BOJICTBEHHOM I€SATEILHOCTH
4eJI0oBEKa
6.2 |OK 01 HccnenoBanue cBoiicts |HccnenoBath pusuko- OnpeneneHue cpepl BOTHBIX
OK 04 pacTBOpOB XUMUYECKHUE CBONCTBA pacTBOpoB. Pemienne 3a1a4d Ha
K 1.3 VUCTUHHBIX pacTBOPOB IIPUTOTOBJICHUE PACTBOPOB
Il | IIpodeccronanbHO-OpUEHTHPOBAHHOE COAEPIKaHUE (COIEpPKAHUE IPUKIIAHOTO MOJTYJIs)
7 Paznen 7. OuenuBaTh NociencTBUsA  |3aniuTa Keiica (¢ yueTom
Xumus B ObITY U OBITOBOM U Oymyuieit mpodeccruoHanbHOM
MPOU3BOACTBEHHOMN MPOU3BOJACTBEHHOMN JIeATEITHOCTH)

ACATCIIBHOCTH YCIIOBCKaA

IEATEILHOCTH YEI0BEKA C
MO3UILIANA DKOJIOTUYECKOUN
0€30ITaCHOCTH

OK 01
OK 02
OK 04
OK 07
MK 1.3

Xumus B ObITY U
MPOU3BOACTBEHHOMN
JesITeIbHOCTH YeJI0BEKa

O1eHHnBaTh ITOCICICTBHS
OBITOBOM U
MIPOU3BOJCTBEHHOMN
JIeSITEILHOCTH YEJI0BEKA C
MMO3UILIIH PKOJIOTHYECKOM
0€e301macHOCTH

Keiic (c yuerom Oymymieit
npodecCuoHaIbHON
JIeATEIIHOCTH)

Bo3MoxHEBIE TEMBI KEHCOB:

1. IloTerienne kIuMarta u
BBICBOOOKIEHHE Ia30BbIX
THJIPATOB CO JTHA OKEaHa.

2. bynymiue matepuansl 1Jisl aBAa-
, MAIITUHO- ¥ IPUOOPOCTPOCHUSI.
3. HoBele maTepuanbl AJist




OK/TIK

Monyne/Pa3nen/Tema

PesynbpraT 00yueHust

THUIBl OLIEHOYHBIX MEPONPUATUI

COJIHEUHBIX OaTapei.
4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENnapaToB
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