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INOACHUTEJIBHASA 3ATIMCKA
Xumus

Pabouas mporpamma o011e00pa3oBaTenbHON yueOHON AMCUMIUIMHBI «XHUMHS» TpEIHAa3HAYCHA
IUI U3y4EHUsl JaHHOW y4eOHOM TUCHMIIIMHBI B MPO(EeCCHOHAIBHBIX 00pPa30BaTEeNbHbIX OpraHU3aUAX,
peanu3yommx o0pa30BaTeNbHYI0 MPOrpaMMy CpEIHEro o0mero odpa3zoBaHus B Tpejaeiax OCBOCHUS
OCHOBHOH NpodeccruoHanbHOM 00pa3oBaTenbHOM MporpaMmbl Ha 0a3e OCHOBHOI'O 00ILEro o0pa3oBaHMs
IIPY IOATOTOBKE CIELUAIMCTOB CPEHErO 3BEHA.
ITporpamma pa3paboTaHa Ha OCHOBE:!
1. ITpumepHo#l mporpammbl y4eOHOW IUCHMIUIMHBI «XUMHS» (MpUMEpHas mporpamma oaoOpeHa Ha
3acemanuu Ilemarornyeckoro cosera ®I'BOY JAITO UPIIO IIportokon Ne 6/2025 ot «18» ampens 2025
roja);

2. ®epepanbHOrO TOCYIApPCTBEHHOIO 00pa30BAaTENBHOTO CTaHAApTa CpenHero oOlmiero odpa3oBaHus,
YTBEPKACHHOTO TMpHuKazoM MunoOpHayku Poccum ot 17 mas 2012 r. Ne413 «OO0 yTBepKIeHHUH
(benepanbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIbHOrO CTAaHIApTa CPEIHEro o0mero odpazoBaHus» (B
penakiuu 12.02.2025 Ne93);

3. deaepaibHOTO TOCYTAPCTBEHHOTO OOpA30BATEIBHOIO CTaHAApPTa CPEIHEro MPOPECCHOHATBHOTO
o0Opa3oBaHMs 10 MPOTrpaMMaM MOATOTOBKHU CHEIMAMCTOB CPEIHEro 3BeHa mo cneruaibHocTr 44.02.01

JomkoabHoe odpa3zoBanue (yTB. mpukazomM Munnpocsemienus Poccun ot 17.08.2022 N 743 (pen. ot
03.07.2024)).

4. Paboyero yueOHOro 1urana, pazpabotanHoro B bY «PamyKHUHCKHN TOTUTEXHUYCCKUN KOJUICHK» H
yTBepkAeHHOT0 npuka3zoM oT «30» urons 2025 roma Ne 379.

[Tpu ocBoenun cnermansHocT 44.02.01 JlomkoJibHOe o0pa3oBanue y4yeOHas IUCIHILIAHA
XuMuUs W3ydaercs Kak Oa3zoeasn ydeOHas IUCHMILUIMHA OOIIE00pa30BaTENbHOIO LHKIA C YYETOM
npodeccruoHaabHOro 00pa3oBaHus. YueOHas AUcCUUIUIMHA u3y4yaercs Ha | kypce. O0s3aTenbHas yueOHas
Harpyska 72 Jaca.



1.IIACIIOPT PABOYEM MPOI'PAMMBI YYEBHOM JUCHUITIUHBI
Xumus

1.1. Ob6aacThr npuMeHeHHsi padoyeii MPorpaMmbl

PaGouas mporpamma y4eOHOW IUCLMIUIMHBI SIBIS€TCSI YacTbI0 OCHOBHOH NpodeccHoHanbHOM
00pa3oBaTeNbHONW MPOTPaMMbl B COOTBETCTBUU ¢ DepepalibHbIM TOCYJapCTBEHHBIM 00pa3oBaTeIbHBIM
CTaHJIapTOM IO MOATOTOBKE CIEIMAIUCTOB CpPeAHEro 3BeHa no crnenuaibHocTH 44.02.01 lomkoabHoe
o0pa3oBaHmue.

PabGouas mnporpamma  y4eOHOM  JUCHMIUIMHBI ~ MOXET OBITh  MCIIOJB30BaHa  JPYIMMHU
00pa30BaTENbHBIMU  YUPEKACHUSAMH, pPEATM3YIONIMMU 00pa3oBaTENbHYI0 MNPOTPaMMYy  CPEIHEro
po¢eCCHOHAITBPHOTO 00pa30BaHUS.

1.2. MecTo y4eOHOM TUCHHUILUINHBI B CTPYKTYpe Y4eOHOI0 IJIaHa:

VYuebHas JUCHUIUIMHA «XUMUSY, SBIAETCS YacThIO MPEIMETHOM 001acTH 00111e00pa30BaTeIbHOIO
LUKJIa y4EOHBIX TUCIUIUINH.

1.3. Heau yuyeOHOH AMCHUMIUIMHBI U TPeOOBAHUS K pPe3yJabTaTaM OCBOEHHUSI Y4eOHOil
AUCHUILINHBI:

Conepxanue mnporpamMmbl  y4yeOHOM JUCHMIUIMHBI «XHUMHS» HalpaBlIeHO Ha JOCTH)KEHUE
CHEAYIOUIUX LETIEH:

- ¢dbopMHpOBaHHE CHUCTEMbl XMMHUYECKMX 3HAaHMM Kak BaKHeHIIeH cocTaBistoLei
€CTECTBEHHO-HaYYHON KapTUHBI MUpa, B OCHOBE KOTOPOH JIeKaT KIIOUYEBBIE MOHATHS, PyHIaMEHTAJIbHbIE
3aKOHBl M TEOPUM XHMHH, OCBOCHHUE SI3bIKA HAayKH, YCBOGHUE W IIOHMMAHHME CYIIHOCTH JIOCTYIHBIX
00001IeHIIT MUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMIICHHE C UCTOPHUEH MX Pa3BUTHS U CTAHOBIICHHUS;

- ¢dbopMHpOBaHHE U PA3BUTHE NPEACTABICHUNH O HAyYHBIX METO/axX IO3HAHUS BEIIECTB U
XUMHAYECKHX PeaKIfii, HEOOXOAUMBIX JUIsl TPUOOPETEHUS] YMEHHI OPUEHTUPOBATHCSI B MUPE BEIIECTB U
XUMHMYECKUX SIBJICHUM, UMEIOIIMX MECTO B IPUPOJIE, B IPAKTUYECKOM U ITOBCEIHEBHOMN KU3HU;

- pa3BUTHE YMEHHUH U CIIOCOOOB JEATEIbHOCTHU, CBA3AHHBIX C HAOIIOIEHUEM U 00BSICHEHUEM
XMMHUYECKOI0 3KCIIEPUMEHTA, COOIII0/IEHEM IIPaBUi 0€30MMacHOro 00paleHUs C BeI[eCTBaMHU.

3agauu:

- copMHpPOBaTh NOHUMaHHE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB U SBJICHUI B
OKpYKarollled cpefe, a TakkKe HUX CBA3b C LEJOCTHOM HAay4dyHOM KapTMHOM MHpa W JIpPYTUMHU
€CTECTBECHHBIMHU HaYKaMH;

- pa3BUTh YMEHHUS COCTaBIATH (OPMYJbl HEOPraHMYECKUX M OpPraHMYECKHUX BEILECTB,
YpaBHEHUSI XMMHUYECKHUX pPEaKLUUH, OOBSICHATh WX CMBICI, UHTEPIPETUPOBATh PE3YIbTAaThl XMMHUECKUX
JKCIIEPUMEHTOB,

- cOpMHUPOBATh HABBIKU IPOBENEHUS MPOCTEHIINX XHUMHUYECKUX IKCHEPUMEHTAIbHbBIX
UCCIIEIOBAaHUI C COOJIIOJICHHEM TMpaBHJl O€30MacHOro OOpallleHUs € BellecTBaMH U Ja0OpaTOPHBIM
o0opyI0BaHUEM;

— pPa3BUTh YMEHHUS HaXOJHUTh, AaHAJU3UPOBATh U HMCIIOJIB30BaTh HH(GOPMAILIUI0 XUMHUYECKOTO
XapakTepa M3 Pa3NUYHBIX HWH(OPMAIMOHHBIX MCTOYHUKOB, BKIIOYas Y4eOHYIO JIUTEpaTypy, HaydHbIE
MyOIMKAUU U UHTEPHET-PECYPCHI;

- cpopMHpOBAaTh YMEHHS TMPOTHO3MPOBATH IIOCIEACTBUS CBOGH JIEATENBHOCTH U
XUMUYECKUX MPUPOJHBIX, OBITOBBIX M TPOU3BOJCTBEHHBIX IPOIECCOB, YYHUTHIBask BO3MOXHBIE
9KOJIOTMUYECKHE U COLUaIbHbIE BO3AECHCTBUS;

- copMHpOBATH MOHUMAHHE 3HAUUMOCTH JOCTHKEHUH XMMHUYECKOW HAyKH M TEXHOJIOTMH
JUIsL pa3BUTHSI COLMAILHON U MPOU3BOICTBEHHOH cep ¢ yMEHHUEM MPUBOAUTH IPUMEPHI UX MPUMEHEHHS
B pa3IMUHBIX cepax KU3HU.

IIpu peasm3anum pasaenoB Kypca YCTAHABJIUBAKTCH MEXKIUCHUILIMHAPHBIE cBsA3H ¢ Y /:
buonorwus, ®u3uka, OB3P, Marematuka, I'eorpadus, OKOHOMUKA, Ucrtopus.



IInanupyemMble pe3yJbTaThl 0OCBOCHHS 0011e00pa3oBaTeIbHON AU CHMILVINHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

Koa n
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIu i

IlnanupyemMble pe3yJbTaThl 0CBOCHHS IMCIHUIIHHBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupars
CHOCOOBI peLICHHS
3aa4
npoeccCHoHAIBHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM;

JInyHOCTHBIE pe3yJbTaThl AOJLKHBI OTPa’XkKaThb B
4acTu:
TPYAOBOI0 BOCIIMTAHMSA:

FOTOBHOCTh K TpPYAy, OCO3HAHHE [IEHHOCTH
MacTepCTBa, TPYIOIIO0UE;
TOTOBHOCTb K AKTHBHOMU JeSATEIbHOCTH

TEXHOJIOTUYECKOW U COIMAIIbHON HANpPaBIIEHHOCTH,
CMOCOOHOCTh ~MHHULMHUPOBATh, IUIAHUPOBATh U
CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTS;
WHTEPEC K pa3imuHbIM chepam mpodeccrnoHaIbHON
NESITEIbHOCTH.

MertanpeaMeTHbie pe3yJbTaThl J0JIAKHBI OTPAKATH:

OBananenue YHHMBEPCAJIbHBIMH Y4eOHbIMH
NMO3HABATEJIbHBIMH NeHCTBUAMHU:

a) 6azoBble JIOTHYeCKHe NelCTBUS:

—  CaMOCTOSITEIBHO dbopmynupoBaTh "

aKTyallu3upoBaTh MpPoOEeMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

yCTaHABIUBAaTh CYIIECTBEHHBIA TPU3HAK WU
OCHOBaHUSl Il CpaBHEHHS, KIacCUPUKALUU H
0000IIICHHS;

OTpEeAeNATh  LETH  ACSITeNbHOCTH,
HapaMeTpI)I nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHBOPEUYUS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTH KOppeKTI/IBI)I B ICATCIIBHOCTh, OLICHUBATH
COOTBETCTBHE pE3YJIbTATOB IIEJISIM, OIICHHBATH

3aJaBaThb

JucuMIUIMHAPHBIE Pe3YJIbTAThI J0JIAKHbI OTPAKATH:

P66 01. chopMupOBaHHOCTH MPEACTABICHUN: O XHUMHUYECKOM
COCTaBJISIIOLLEH €CTECTBEHHOHAYYHON KApTHUHBI MHpA, POJM XHMHUH B
MMO3HAHUU SIBJICHUM MPUPOJII, B HGOPMUPOBAHUHN MBIILICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOAMUMOW IS
pellleHuss MpPaKTUYECKUX 3aJad U DKOJIOTMYECKM OOOCHOBAHHOTO
OTHOLLIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOHOM Cpeae;

IIP6 02. BiiasieHe CUCTEMON XUMHUYECKUX 3HAHHM, KOTOpasi BKIIOYACT:
OCHOBONOJIATAIOIINE  TMOHATHS  (XMMHMYECKUH  DBJEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-2JIEKTPOHHBIC OPOUTAII ATOMOB,
HMOH, MOJIEKyJa, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIBbHOCTh, CTEIEHb
OKUCIICHUS, XMMHYECKas CBsI3b, MOJIb, MOJISIpHAsh Macca, MOJIAPHBIN
o0beM, YIIIepOJHBINA CcKeneT, (YHKIMOHAJIbHAs TpyIMa, paguka,
M30MEpPHUsI, U30MEPbI, TOMOJIOTUYECKUN PsAJl, TOMOJIOTH, YTJIE€BOJOPO/IbI,
KHCTIOPOJI- U a30TCOMAEPIKAIIUE COCTUHEHUS, OMOJIOTHYECKH aKTHUBHBIC
BellecTBa (yrieBoJibl, KHUPbI, OCIKH), MOHOMED, OJIUMEDP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS, KPUCTAJUIMUECKas pelleTka,
TUTIBl XUMUYECKUX PEaKIuid (OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIC, IK30-
U DHJIOTEpMUYECKHE, PEaKIM HOHHOro  oOMEeHa), pPacTBOD,
ANIEKTPOJIUTHI, HEINEKTPOJIUTHI, 3JEKTPOIUTHYECKAsT JAUCCOLHAIIMS,
OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKON  peakiuw,
XMMHUYECKOE PaBHOBECHUE), TEOPUM M 3aKOHBI (TEOPUS] XHUMHYECKOTO
CTpoeHMus opraHudeckux BemiectB A.M. byrnepoBa, Teopus
ANEKTPOJUTUYECKON  Jauccoumanuu, mnepuoandeckuii 3akoH J[.U.
MengeneeBa, 3aKOH  COXpPaHEHUsT  MacChl),  3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH, (PAKTOJTOTHIECKUE CBEJICHHS O CBOMCTBAX,
cocTaBe, IMOJYYCHUH ¢ O€30MacHOM WCIOJIb30BAaHUHM BAKHEUIIUX
HEOPTraHWYECKNX M OPTaHMYECKHX BEIIECTB B OBITY U MPAKTHIECKON
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PUCKH HOCJ'ICI[CTBI/Iﬁ JACATCIIBHOCTH.

0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh HABBIKAMH Y4YE€OHO-HCCIICIOBATEIILCKOW |
MPOEKTHON JEATEIbHOCTH, HABBIKAMH pa3peIICHHsI
pooem;

BBISBJSITh ~ NPUYMHHO-CJICCTBEHHBIC  CBA3U |
aKTyaJIM3UPOBATh 3a/1ady, BBIIBUraTh I'MIIOTE3y €€
peuicHus, HaXoaUuTh APTYMCHTBI JJISL
JI0Ka3aTeIbCTBA CBOMX YTBEP)KACHUH, 3a1aBaTh
[apaMeTpsbl U KPUTEPUU PEIICHUS,

AHAJIM3UPOBATh TOJIYYCHHBIE B XOJ€ PpEIICHHS
3a7a4d Pe3ysIbTaThl, KPUTHYECKH OLCHHBATH HX
JOCTOBEPHOCTh, IPOTHO3MPOBATH H3MCHEHHE B
HOBBIX YCJIOBHSIX;

YMCTb INICPECHOCUTHL 3HAHUA B IMO3HABATCIIBHYIO H
MPAKTUYCCKYIO 00JIACTH KU3HEACATEIIBHOCTH.

JIESITEIbHOCTH YeJI0OBEKa,

I1P6 03. chopMupOBaHHOCTH YMEHH BBISBISTH XapaKTEPHbIC MPHU3HAKH
U B3aMMOCBSA3b HM3YUEHHBIX MOHSTHH, MPUMEHSTh COOTBETCTBYIOIIHE
MOHITHSI TIPU OIMCAHUM CTPOCHUS U CBOWCTB HEOPTaHUYECKHX H
OpraHMYECKUX BELIECTB M HUX MPEBPAIICHMI; BBISABIATH B3aUMOCBS3b
XUMHYECKUX 3HAHUH C TOHATHUSAMU € MPEACTABICHUSAMHU JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

IIP6 04. chopmMupOBaHHOCTH, YMEHHI HCHOIH30BaTh HAUMEHOBAHHUS
XUMHUYECKUX COEMHEHUI MEXIYHApOJHOTO COH3a TEOPETUYECKOU U
MPHUKIATHON XUMUU W TPHUBHAIBHBIC HA3BAaHUS BaXXHEHIIMX BEIICCTB
(oTUJIeH, aleTWeH, MIHLIEepPUH, QeHod, ¢opMalbAeTHa, YKCyCcHas
KHCJIOTa, TJIMLUH, YrapHBIH Ta3, YIJICKUCIBIA ra3, aMMHaK, ramieHas
U3BECTb, HEraiieHas M3BECTh, MUTHhEBAas COJa M JIPYTHX), COCTAaBISTH
(bopMyiIbl HEOPraHWYECKUX W OPraHWYECKHUX BEIIECTB, YpPaBHEHHSA
XUMHUYECKUX  PEaKIHi, OOBACHATh WX CMBICH;, TMOATBEPXKIATh
XapaKTepHble XHMHYECKHE CBONCTBA BEIIECTB COOTBETCTBYIOIIMMH
HKCIIEPUMEHTAMU U 3aMUCSIMHU YPaBHEHU XUMUYECKUX PEaKIIHii;

IIP6 05. chopMUpPOBAaHHOCTh YMEHUM YCTAaHABIMBATH MPUHAIICKHOCTH
U3YYEHHBIX  HEOPraHMYECKMX W  OPraHMYeCKMX  BEIIeCTB K
OTpeieieHHBIM KJIaccaM U TPYIIaM COEIUHEHUH, XapaKTepu30BaTh UX
COCTaB M Ba)KHEWIIIME CBOWCTBA; ONMPEACIATh BUAbl XUMUYECKUX CBS3EH
(koBaleHTHAsi, HMOHHAs,  MeETaJUIMYeCKas, BOAOPOAHAs),  THUIIbI
KPUCTANTMIECKUAX PEIIETOK BEIIECTB; KIACCH(PUIMPOBATH XUMHYECKHE
peaxIuu;

IIP6 07. chopmMHpOBaHHOCTH YMEHUH MPOBOAMTH PACYETHl 110
XUMHUYECKUM (GOopMyllaM ¥ YpaBHEHHUSM XHUMHUYECKUX peakUuid c
UCTIOJIb30BaHUEM (U3NYECKUX BEITHMYUH, XapaKTEPHU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0oO0beMa (HOpPMalbHBIE YCIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA; HCIIOIB30BATh CHCTEMHBIE XUMHUYECKHUE
3HAHUS AJI TMPUHATUS PEIICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsX,
CBSI3aHHBIX C BEMIECTBAMH U UX IPUMEHEHHEM.

OK 02.
Hcnonp3oBarn
COBpPEMEHHBIC
CpEeJICTBA MOUCKA,

JIMYHOCTHBIE pe3yJjbTaTbl [I0/I’KHBI OTpPakKaTb B
yacTu:
HECHHOCTH HAYYHOI'0 MO3HAHUA:

C(bOpMI/IpOBaHHOCTB MHPOBO33pCHUS,

JucuMiuinHapHble  (peaMeTHbIE)  pe3yabTaTbl H
0TpPakaTh:

IIP6 06. BiaseHNE OCHOBHBIMH METOJAAMU HAYYHOT'O MTO3HAHUS BEILIECTB
U XUMHYECKHUX sIBICHWH (HaOMIOfeHHe, W3MEpEeHHe, SKCIEPUMEHT,

JOJIKHBI
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aHam3a u
UHTEpIpeTauu
uHpopmaruu u
UH(POPMAITMOHHBIE
TEXHOJIOTHH JJIsI
BBITTOJIHEHHS 3a]1a4
npodeCcCHOHATEHON
JeSITeTTbHOCTH;

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKd ¥ OOINECTBEHHOW IPAKTUKH,
OCHOBAHHOTO Ha auanore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHMUIO CBOEr0 MeCTa B
MOJIMKYJIBTYPHOM MHPE;

COBEpPUICHCTBOBAHHUE S3BIKOBOM M YHMTATEIBCKOU
KYyJbTYpbl KaK CpEICTBa B3aUMOJCHCTBHUS MEXKIY
JIFOJIBMU U TTIO3HAHUS MUPA.

MeTal’[pe}IMeTHLIe pe3yJabTaThbl AOJKHbI OTPAKATh:

OBJajgenune

YHUBeEPCAJIbHBIMH y4eOHbIMHU

MO3HABATEJIbHBIMU JAeHCTBUAMM:
B) padora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMHU TMOJydeHHs] WHPOpPMALUU U3
HCTOYHMKOB PpAa3HBIX THUIIOB, CaMOCTOSTEIIBHO
OCYULIECTBJIATh IOUCK, aHAIU3, CUCTEMATU3aALUI0 U
MHTEpIIpEeTalMio UHPOPMAIUN Pa3INYHbIX BUJIOB U
¢dbopM npencTaBieHus;

co3laBaTh TEKCTHl B pa3inyHBIX (opMaTax c
y4eTOM Ha3HaueHuss HMHPOpMauu U IeJIEBOMN

ayAMTOpUH, BBIOMpas  ONTHUMaJbHYIO  (opMy
MIPE/ICTaBICHUS U BU3YyalIU3aliy;
OLICHUBATH JIOCTOBEPHOCTD, JIETUTUMHOCTD

uHpoOpMaluU, €€ COOTBETCTBUE
MOpPaJIbHO-3THYECKUM HOpMaM;
BJaJIeTh HABBIKAMHM pACHO3HABAHUS M  3alIUTHI
uHbopManuy, HHGOPMAIMOHHONW O€30MacHOCTH
JIMYHOCTH.

IIpaBOBBIM U

MOJICIIUPOBAHUE);

IP6 07. chopMUPOBAHHOCTH YMEHHMH MPOBOJUTH PACUYETHl IO
XUMHUYECKUM (GOopMyllaM M YpaBHEHHUSM XHMHUYECKUX peakuuid c
UCTOJIb30BaHUEM (DU3NYECKUX BEIMYUH, XapaKTEPHU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 0O0beMa (HOpPMaJbHbIE YCIIOBHS)
ra3oB, KOJMYECTBAa BELIECTBA; MCIIOJIb30BaThb CHUCTEMHBIE XUMHYECKHE
3HAHUA JJI TMPUHATUS PEHICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

IIP6 08. chopMHPOBAaHHOCTh YMEHHH IUIAHUPOBATh M BBIOIHATH
XUMUYECKUN IKCIIEPUMEHT (MpPEBpAIICHUSI OPraHUYECKUX BEIECTB MPHU
HarpeBaHUM, TOJNydeHUE OTHIEHA W H3yYeHUE €ro CBOIICTB,
KAueCTBEHHbIE PEAKIUU Ha aJIbJIErHJIbl, KpaxMay, YKCYCHYIO KHUCIIOTY;
JneHaTypauusi O€JIKOB TMpU HArpeBaHWU, IBETHBIC pEAKIHH OEeIKOB;
IIPOBOAMTH pEaKUUMU HOHHOIO OOMEHa, OIpEeneisTb CpeAy BOJHBIX
pacTBOPOB, KaUeCTBEHHBIC PEAKIMU Ha Cylb(ar-, KapOOHAT- U XJIOPHI-
aHUOHBI, HA KATUOH aMMOHMUS; pellaTh SKCIIEPUMEHTaIbHbIE 3a/1a4M I10
temam "Meramiel" u "Hemeramisl") B COOTBETCTBHHM C IpaBUJIaMU

TECXHUKN 0€30I1aCHOCTH npu O6paHI€HI/II/I C BeIIECTBaAMHU u
1a60paTOPHBIM o0opyI0BaHUEM; MIPEACTABIATh pe3ybTaThI
XUMHUYECKOTO  JKCcrepuMeHTa B (opMme  3amucu  ypaBHEHH

COOTBETCTBYIOIIUX PEAKINI 1 (OPMYIMPOBATH BHIBOABI HA OCHOBE 3THX
pe3yJbTaToB;

IIP6 09. cpopmMuUpOBaHHOCTH YMEHHS AaHAIU3UPOBAThb XUMHUYECKYIO
MHOPMALIHIO, OTYyYaeMyI0 U3 pa3HbIX UICTOUHUKOB (CPEICTB MAacCCOBOI
nH(popmanuu, cetb UHTEpHET U 1pyrue).

OK 04. O¢dpexTuBno
B3aMMOJIEHCTBOBATh U
pabotars B
KOJUICKTHBE U
KOMaH/I¢;

JIM4HOCTHBIE Ppe3yJbTaThl JOJLKHBI OTpPaxkaTh B
YacTH:
IrPaKIAHCKOT0 BOCIIMTAHMSA:

TOTOBHOCTbL BC€CTH COBMCCTHYIO [JCATCIBHOCTL B
HHTEpCCAX IpakaAaHCKOro O6H.ICCTB3.;

YMCHUEC BSaHMO}IeﬁCTBOBaTB C CoITMaJIbHbIMU
HHCTUTYTaMKU B COOTBCTCTBHU C HX q)YHKHI/ISIMI/I u

JucuuniMHapHbIe
OTPaKATh:

IIP6 08. cpopMuUpOBaHHOCTH yMEHUU TUIAHUPOBATH M BHIMOIHSITH
XUMHUYECKHA IKCIEPUMEHT (IIPEeBPAICHHSI OPTaHMYECKUX BEIIECTB TPH
HarpeBaHWHW, TIONyYeHHWE OTWIEHA U H3yYeHHE €ro CBOMCTB,
Ka4eCTBEHHBIE PEaKIUU Ha ajbJCTHIBI, KpaXMal, YKCYCHYIO KHUCIIOTY,
JneHaTypanusi O€lIKOB TpU HArpeBaHWH, IIBETHBIC pEAKIHMH OEIKOB;
MPOBOJIUTh PEAKIIMA HOHHOTO OOMEHA, OIpPENeNATh Cpeay BOJHBIX

(mpeamMeTHbIe)  pe3yJbTAaTbl W JAOJLKHBI
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Ha3HAa4YCHUCM.

MeTal’[pe}IMeTHLIe pe3yJabTaThbl A0JKHbI OTPAKATh:

OsBJianenue

YHHBepPCAJIbHBIMU

KOMMYHUKATHBHBIMU 1eCTBUAMM:
0) coBMecTHAs1 1€ TeIbHOCTD.

OBJagenune

IIOHUMAaTb Y  HUCIOJNb30BaTh  IPEUMYLIECTBA
KOMaHIHOW ¥ MHIAMBHUyaTbHOIN paboThI;
IIPUHUMATh LE€JM  COBMECTHOM  JI€ATENbHOCTH,
OpPraHHU30BBIBATE U KOOPAMHHUPOBATH ICHCTBUS IO
€¢ JOCTHJKCHHUIO: COCTAaBJIATh IUIAH JCHCTBUM,
pacnpenesarb poju ¢ y4eTOM MHEHUN y4aCTHUKOB
00CYXIIaTh pe3yabTaThl COBMECTHOM PaOOTHI.
YHHUBEPCAJbHBIMH  PeryJassTHBHbIMH

JelCTBUSIMH:
I) IPUHATHE Ce0s1 M APYTUX JIJei:

IIPUHUMATh MOTHMBBI M apryMEHTBI JIPYIUX JIOJAEH
IIPY aHAJTIN3E PE3y/IbTATOB JCITCILHOCTH;
MPHU3HABATH CBOE MPABO M MPABO JPYTHX JIIOJCH Ha
OIIIMOKH,

pa3BHBATh CIIOCOOHOCTH MMOHUMATh MUP C MTO3UIIUU
JPYTOTO YEJIOBEKa.

pacTBOPOB, KaUEeCTBEHHBIE PEaKIMU Ha Cynb(ar-, KapOOHAT- U XJIOPH-
AHUOHBI, HA KaTHUOH aMMOHHUS; PelIaTh dKCIEPUMEHTAIbHBIC 3aJa4H 110
temam "Mertamiel" u "Hemeramiasl") B COOTBETCTBHHM C IpaBUJIaMU

TEXHUKH  O€30MaCHOCTM TpU  OOpallleHHWH C  BEHIeCTBaMU U
J1a00paTOPHBIM o0opyaoBaHUEM; MIPEACTABIIATh pe3ynbTaThI
XUMHYECKOTO  JKCIepuMeHTa B (opMe  3amMcu  ypaBHEHUI

COOTBETCTBYIOILIUX peakiuil u GopMynrpoBaTh BHIBOJBI HA OCHOBE 3THUX
pE3yJIbTaTOB.

OK 07.
CopneiicTBOBaTh
COXPaHEHUIO
OKpYKaroILIEn Cpebl,
pecypcocOepekeHuIo,
NPUMEHSTh 3HAHUS
00 U3MEHCHUH
KJIMMaTa, TPUHITATIBI
OepexKITUBOTO
MIPOU3BOICTBA,
3pPeKTUBHO
JIECTBOBATh B
Ype3BbIUATHBIX
CHUTYaITUsX,

JIMYHOCTHBIE pe3yJbTaTbl 0/I’KHBI OTpPakKaTb B
yacTu:
IKOJOIHYeCKOro BOCIIMTaHuA:

c(OPMHUPOBAHHOCTh  HKOJIOTUYECKON  KYJIBTYpHI,
MIOHMMAaHHUE BIIMSHMS COLMAIBHO-3KOHOMHUYECKUX
IIPOLIECCOB  HAa  COCTOSHHE  IPUPOJHOM U
COLMAJIBHOW  cpellbl, OCO3HAaHUE TIJI00aJLHOTO
XapakTepa 3KOJOTHYECKUX MPodieM;
IUIAHUPOBAaHUE M  OCYIIECTBIEHUE JCHCTBUM B
OKpYJKalolllel Cpele Ha OCHOBE 3HaHUsA Lenei
yCTOﬁ‘IHBOFO Pa3BUTHA YCTIOBEUYCCTBA,

aKTUBHOE HENIPUATHE NEHCTBUM, NIPUHOCALIUX BpE
OKpY>Karollen cpere;

JucuMiuinHapHble  (MpeaMeTHbIE)  pe3yabTarTbl M JAOJKHBI
0TPaXKaTh:
IIP6 01. chopMUPOBAHHOCTH MPEICTABIEHUM: O XMMHYECKOH

COCTABIISIIONIEH €CTECTBEHHOHAYYHOW KApTHHBI MHpPA, POJIM XUMHH B
MO3HAHUM SBJICHHUM MPUPOBI, B POPMUPOBAHUYU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOAMMOM st
pelIeHusT MPAaKTUYeCKUX 3aJad W JKOJOIMYeCKH OOOCHOBaHHOTO
OTHOIIIEHHSI K CBOEMY 37I0POBBIO U MIPHPOTHON CPEIE;

nprPo 10. c(OpMHUPOBAHHOCTh YMEHUU  COONMIOATh  TpaBHIIA
OKOJIOTHYECKH TIeNIecO00pa3HOT0 TOBENCHHS B OBITY HW TPYHAOBOM
JEeSITeIbHOCTH B LIESIX COXPAaHEHMs CBOETO 3/I0pPOBBbS M OKpYXKarolei
NPUPOJHON CpEIbl; YYUTHIBATh OIACHOCTh BO3JCHCTBUS HA JKHUBHIC
OpPTraHU3MBbl OIPENEICHHBIX BELIECTB, IMOHUMAas CMBICI IOKa3aTess
MIPEAEIIBHON JOMMYCTUMON KOHIIEHTPAIUU.
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— yMeHue MIPOTHO3UPOBATh HeOJIaronpusTHbIC
HKOJIOTMYECKHUE TOCIEACTBUS MPEANPUHUMACMbBIX
JEHCTBUMN, IPEAOTBPALLATh UX.

MeTtanpeameTHble pe3yJbTaThl J0IAKHBI OTPAKATH:

OsJaajgenue YHUBepPCAJbHBIMH yY4eOHBIMH

NMO3HABATEJIbHbIMHU AelHCTBUIMMU:

B) padorta ¢ undopmManmeii:

— HCHOJb30BaTh CpeAcTBA HUHGOPMALMOHHBIX H
KOMMYHHMKAIIUOHHBIX ~TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHM3allMOHHBIX  337a4  C  COOJIOJCHHEM
TpeOOBaHUN IPrOHOMUKH, TEXHHKH O€30MaCHOCTH,
TUTUEHBI, pecypcocOepexeHusi, TMpaBOBBIX U
THYECKUX  HOPM, HOpPM  HH(POPMALUOHHOM
0€30MMaCHOCTH.

[K
OpranuzoBbIBaTh
pa3yInuHbIE BU/IbI
JeATEIbHOCTH
(npenMeTHas;
WrpoBasi;  TpyaoBasd;
IIO3HABATEIIbHAS,
UCCIIEI0BATENbCKAs U
IIPOEKTHAs
JeATEIbHOCTH;
XYZ10’KE€CTBEHHO-
TBOpYECKas;
IIPOAYKTUBHAs
JeATEIIbHOCTD "
Ipyrue) u oOlieHue
JIeTe  paHHEro |
JIOIIKOJIBHOTO
BO3pacra.

2.1.

JIMYHOCTHBIE pe3yjJbTaTbl O0/I’KHBI OTpPa*kKaTb B
yacTu:
TPYAOBOI'O BOCIIUTAHHUSA:

— TOTOBHOCTh K TPYAY, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYA0I00HE;
— TOTOBHOCTb K AKTHBHOMN JCSITEIbHOCTH

TEXHOJIOTMYECKOW M COLUUAIBHOW HAINpPaBIEHHOCTH,

CIIOCOOHOCTh ~ MHUIIMHPOBATh, IUIAHUPOBATH H

CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIBHOCTh;
— UHTepec K pa3Nu4HbIM cdepaM mpodhecCHoHaATBHOM

JESATEIIBHOCTH.
MertanpeameTHble pe3yJbTaThl J0AKHBI OTPAKATH:
Osuanenue YHHBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJbHBIMU AeHiCTBUAMM:

a) 0a30BbIe JTOTHYECKHE IeHCTBHS !

—  CaMOCTOSTENIBHO dbopMynupoBaTh 51
aKTyalIM3upoBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— YCTaHaBJIMBaThb CYIIECTBEHHBI IPU3HAK WIH

JMcuUMIUIMHAPHBbIE Pe3YJbTATHI J0JIKHbI OTPAKATD:

NP6 01. chopMHUPOBAHHOCTH MPEJACTABICHUNH: O XUMHUYECKOMN
COCTABJISIIONIEH €CTECTBEHHOHAYYHOM KAapTUHBI MHpa, POJIM XHMHUH B
MO3HAHUM SBJICHUI MPUPOBI, B POPMUPOBAHUU MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIUOHATHHOM TPAMOTHOCTH, HEOOXOIUMOMW ISt
pelleHrs TMPaKTUYEeCKHX 3aJad W HKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM CpeIe;

IIP6 02. BiaseHre CUCTEMON XMMHYECKUX 3HAHUM, KOTOpasi BKIKOYAET:
OCHOBOTIOJIATAIOIINE  TMOHATUS  (XUMHUYECKUHA  DJIIEMEHT,  aToM,
3IIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIE OPOUTAIIH ATOMOB,
WOH, MOJIeKyJa, BaJCHTHOCTb, OJEKTPOOTPUIIATEIHLHOCTh, CTEICHB
OKHCIICHUs, XMMHUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca, MOJIAPHBIN
o0beM, YIJIEpOJHBIM CKelleT, (YHKIMOHAJIbHAs TpyIIa, pagukai,
MU30MEepHs, U30MEPhI, TOMOJOTUYECKUM P, TOMOJIOTH, YTIEBOAOPOIHI,
KHUCJIOPOJI- U a30TCOJEPKAIINe COCTMHECHHS, OMOJIOTHYECKH AKTHBHBIC
BelecTBa (yriaeBOIbl, KHUPHI, OEIKI), MOHOMED, TIOTUMED, CTPYKTYpPHOE
3BE€HO, BRICOKOMOJICKYJISIPHBIE COSMHEHUS, KPUCTAJUTMYECKasi pPelieTka,
TUTBl XUMUYECKUX Peakluuil (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE, IK30-
U DHIOTEPMHUYECKHE, pEaKIud HOHHOrO  OoOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEDJIEKTPOIUTHI, DBJIEKTPOJIUTUYECKAsT JAMCCOLMALIMS,
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OCHOBAaHHs JUIS CpaBHCHMS, KIaCCH(PHUKAIMKA U
000011IEeHHS;

ONpeNeNATh  LEeNd  JESTEIbHOCTH,
mapaMeTphl U KPUTEPUHU MX JTOCTHKCHHUS,
BBIABJIIATH 3aKOHOMepHOCTH nu HpOTHBOpGQHH B
paCCManI/IBaeMBIX SIBJICHUAX

BHOCHTb KOPPEKTHBBI B JIEATCILHOCTH, OLICHUBATH
COOTBETCTBHE PE3YyJIbTaTOB LEISAM, OILCHHBATH
pHCKHZHOCHCﬂCTBHﬁQHeHTeHBHOCTH.

3aJaBaTb

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE TeHCTBUS:

BJIAJICTh HABBIKAMH Yy4e€OHO-HCCIIEIOBATEIbCKON U
MPOCKTHOM ACSATEIHHOCTU, HABBIKAMHU pa3pelieHus
npo0Jem;

BBISIBIIATh ~ MPUYMHHO-CIICJICTBEHHBIE  CBSI3M U
aKTyaJIM3UpOBaTh 3a/7a4dy, BBIABUTATh THIIOTE3Y €€
pelIeHus, HAXOJUTh apryMEHTBI TUIS
JIOKa3aTelIbCTBa CBOUX YTBEP)KICHUU, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,;

aQHAIM3UPOBATh TIOJIYYCHHBIE B XOJI€ PEIICHHS
3a/laud  pe3ynbTaThl, KPUTHUYECKU OIEHUBATH HX
JIOCTOBEPHOCTh, TPOTHO3UPOBAThH HW3MEHEHUE B
HOBBIX YCJIOBHSIX;

yMETh TEPEHOCUTHh 3HAHUS B TMO3HABATEIBHYIO H
MPAKTUUECKYIO0 00JIACTH KU3HEAEATETbHOCTH.

OKHUCJIMTEIb, BOCCTAHOBUTENb, CKOPOCTb XMMHMYECKOM peakuuy,
XMMHUYECKOE pPAaBHOBECUE), TEOPUU U 3aKOHBI (TEOPHUsS] XHMHUYECKOTO
CTpoeHusi opraHmdyeckux BemectB  A.M. byrtnepoa, Teopus
ANEKTPOJUTUYECKON  Jauccouranuu, nepuoandeckuii 3akoH J.U.
MenpeneeBa, 3aKOH  COXpPAaHEHHMS  MAacchl),  3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHU S3bIK XUMHH, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
coCTaBe, IIOJIyYeHMM M O€30MaCHOM HCIOJIb30BAaHUM Ba)KHEHIINX
HEOPTraHMYECKUX W OPraHMYECKUX BEUIECTB B OBITY M MPAKTHYECKOM
JIESTEIIBHOCTH YEJI0BEKa,

ITP6 03. chopMHUPOBAaHHOCTH YMEHMM BBISIBJIATH XapaKTEPHbIE NPU3HAKU
U B3aMMOCBA3b HM3YYEHHBIX IOHSTHH, IPUMEHATH COOTBETCTBYIOLIME
MOHATHUSL TIPU OINUCAHUM CTPOCHUS U CBOWCTB HEOPraHUYECKUX W
OpraHMYECKHUX BEIIECTB M HX IPEBPALICHMM; BBISBIATH B3aHMOCBS3b
XUMHUYECKUX 3HAHUH C TOHATHUSAMU M TPEACTABICHUSAMHU JAPYTUX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

IMP6 04. chopmMupOBaHHOCTH YMEHHH HCIOIH30BaTh HAUMEHOBAHHS
XMMHUYECKUX COCIMHEHUN MEXIYHAPOJHOIO COH3a TEOPETUYECKOW U
INPUKIAJHON XMMUU W TPUBHAJIbHbIE HAa3BaHUS BAKHEHIINX BELIECTB
(oTHIIeH, aneTWIIeH, TIMLEpuH, QeHosn, GopMalbAeTHa, YKCyCHas
KHCIIOTA, TJIMLWH, YTapHbIA a3, YIJIEKUCIBbIA ra3, aMMHaK, ranieHas
W3BECTb, HEralleHass M3BECTh, IMUTHhEBAas COJa M JIPYI'MX), COCTaBIISThH
bopMyiIbl HEOPraHMYECKUX W OPraHUYECKHUX BEILIECTB, YpaBHEHMS
XUMHUYECKHX  peakiuil, OOBICHATb HX CMBICH; TOJATBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMHU U 3alIUCSIMU YPaBHEHUI XUMUYECKUX PEAKIIUii;

ITP6 05. chopMUpOBaHHOCTh YMEHUHN yCTaHABIUBATh NMPUHAIEKHOCTD
U3YYECHHBIX  HEOPraHWYeCKUX U  OpPraHMYECKUX  BEIIECTB K
OINPEICICHHBIM KJIacCaM M I'pyIIlaM COEIWHEHUH, XapaKTepUu30BaThb HUX
COCTaB M BaXHEHIINE CBOMCTBA; ONPENEIATh BUIBl XUMUYECKUX CBS3EH
(koBaJIeHTHasi,  WOHHAs, MeETAJUIMYECKas, BOAOPOJHAs),  THUIIBI
KPUCTAJIMYECKUX PEIIETOK BEIIECTB; KJIAcCU(ULIHUPOBATh XUMHUUECKHE
peaxkuuu;

IIP6 07. chopmupoBaHHOCTH YMEHHIl NPOBOAUTH paCyYeThl IO
XUMUYECKUM (QOpMyJlaM M YPaBHEHUSM XHUMHUYECKHX pEeaKkIHui c
MCIOJIb30BaHNEM (PU3NYECKUX BEIMYUH, XapaKTEPU3YIOIINUX BEIIECTBA C
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KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpPMalbHBIE YCIIOBHS)
ra3oB, KOJUYECTBA BEILIECTBA; MCIIOJIb30BaTh CUCTEMHBIC XUMHUYECKHE
3HAHUA JJI TIPUHATUS PEHICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHECHUEM.

I[IK 2.2. Co3paBarb

Pa3BUBAIOIILYIO
MPEIMETHO-
POCTPAHCTBEHHYIO
cpeny IS
OpTraHu3aIuu
Pa3IUYHBIX BHUIOB
IESTENLHOCTH 5
oO1eHus nerei
paHHero 5
JIOIIKOJIBHOTO
BO3pacta, B  TOM
qHCie nereu C
OTpaHUYCHHBIMU
BO3MOKHOCTSIMH
3J10pPOBBSI.

JInyHOCTHBIE pe3yJibTaThl JOJLKHbI OTPaXkaTh B
4acTu:
TPYAOBOI0 BOCIIMTAHMSA:

FOTOBHOCTb K TpPYAy, OCO3HAaHHWE LIEHHOCTH
MacTepCTBa, TPYIOII00UE;
TOTOBHOCTb K AKTHBHOMU JeSATEIbHOCTH

TEXHOJIOTUYECKONH U COIMAIIbHON HAaIpaBlIEHHOCTH,
CMOCOOHOCTh ~ MHHUIMHUPOBATh, IUIAHUPOBATh U
CaMOCTOSITENTLHO BBITIOJIHATH TAKYIO I€ATEIbHOCTS;
WHTEpEC K pa3imuHbIM chepam mpodeccrnoHaIbHON
NESITEIbHOCTH.

MertanpeaMeTHbie pe3yJbTaThl J0JIAKHBI OTPAKATH:

OBanagenue YHHMBEPCAJIbHBIMH y4eOHbIMH
N03HABATEJIbHBIMH JeHCTBUAMU:

a) 6azoBble JIOTHYeCKHe NelCTBUS:

—  CaMOCTOSITEIIBLHO ¢dbopmynupoBaTh u

aKTyallu3upoBaTh MpoOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIH TMPU3HAK  WUIIU
OCHOBaHUSl Il CpaBHEHHS, KIacCUPUKALUU H
0000IIICHHS;

ONpEeAeNsATh  LeTH  ACSITeNbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHBOPEUYUS B
paccMaTpuBaeMbIX SIBICHUSX;

BHOCHUTH KOppeKTI/IBI)I B ICATCIIBHOCTh, OLICHUBATH
COOTBETCTBHE pE3YJIbTATOB IIEJISIM, OIICHHBATH
PUCKHU TIOCTIEACTBHIA JESTEIbHOCTH.

3aJaBaThb

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

BJIaJCTh HaBbBIKaMH y‘-Ie6HO-I/ICCJ'Ie,I[0BaTeJ'ILCKOI71 n

JucuMIIMHAPHBIE Pe3yJbTAThI J0JKHbI 0TPAKATh:

P66 01. chopmMupOBaHHOCTH MPEACTABICHUI: O XUMHUYECKOU
COCTaBJIAIOLICH €CTECTBEHHOHAYYHOW KAapTHHbI MHpa, POJIM XUMHH B
MO3HAHUU SBJICHUHN TPUPOABI, B POPMHUPOBAHUN MBIIUICHHUS U KYIbTYPHI
JUYHOCTH, €€ (YHKUMOHAIbHOM TIPaMOTHOCTH, HEOOXOOUMOM IJist
pemieHusT TMPAaKTUYECKUX 3a/7a4y W JKOJIOTMYECKH OOOCHOBAaHHOTO
OTHOILIEHHS K CBOEMY 3710POBBIO U IIPUPOIHON CPeAe;

ITP6 02. BnageHne cucTeMOl XMMMYECKUX 3HAHUN, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOLINE  TMOHATUA  (XMMHYECKHH  3JIEMEHT,  aToM,
AIIEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-2JIEKTPOHHBIC OPOUTAII ATOMOB,
WOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEHECHb
OKHUCIJICHUS, XUMHUYECKas CBs3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
o0beM, YIVIEPOAHBIM cKeneT, (yHKUMOHAJIbHAs TIpyIIa, paauKal,
M30MEpPHUsI, U30MEPbI, TOMOJIOTMUECKUN PsJl, TOMOJOIH, YII€BOJOPO/IbI,
KHUCJIOPO/A- U a30TCOAEpIKAIINe COCTUHEHUs, OMOJIOTHYECKH aKTHBHBIE
BellecTBa (yriaeBoJIbl, KHUPbI, OCIKH), MOHOMED, OJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUSI, KPUCTAJNINYeCKasl pELIeTKa,
TUIIBI XUMUYECKUX peakiuil (OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE, IK30-
U OHAOTEpMHYECKHE, peaklud HOHHOro OOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HEINEKTPOJIUTHI, DBJIEKTPOIUTHYECKAss AMCCOLUAINS,
OKHCJIMTENb, BOCCTAHOBUTENb, CKOPOCTb XMMHMUYECKON peakuuy,
XUMHUYECKOE DPABHOBECHE), TEOPUM M 3aKOHBI (TEOpPHs XUMHUYECKOTO
CTpoeHus opraHmdyeckux BemectB  A.M. bByrnepoBa, Teopus
ANEKTPOJUTUYECKON  Jauccoumanuu, nepuoandeckuid 3akoH  J.U.
MenneneeBa, 3aKOH  COXpaHEHUS  Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3BIK XUMUH, (PAaKTOJIOTHUECKHUE CBEJICHUS O CBOMCTBRAX,
cocTaBe, IMOJIyYeHMH M O€30MacHOM HCIOJIb30BAHUU BAXKHEHIINX
HEOPraHMYECKUX M OPraHMYEeCKUX BEIIECTB B OBITY M NPaKTUUYECKOM
JIESITEIIBHOCTH YEJI0BEKa,

ITP6 03. chopMHUPOBAaHHOCTH YMEHM BBIABIISATH XapaKTepHbIE PU3HAKH
U B3aMMOCBSA3b HM3YYEHHBIX MOHSITHH, NPUMEHATH COOTBETCTBYIOIIME
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MPOEKTHOW JEATSILHOCTH, HABBIKAMHU pa3peIICHHsI
pooem;

BBISIBJSITh  NPUYMHHO-CJICCTBEHHBIC  CBA3U |
aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUraTh I'MIIOTE3y €€
peuicHus, HaXoaUuTh APTYMCHTBI JJISL
JI0Ka3aTeIbCTBA CBOMX YTBEP)KACHUH, 3a7aBaTh
[apaMeTpbl U KPUTEPUU PELICHUS,

AHAJIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PpCIICHHS
3a7a4d Pe3yJIbTaThl, KPUTHUYECKH OLCHUBATH HX
JOCTOBEPHOCTh, ~IMPOTHO3MPOBATh H3MCHEHHE B
HOBBIX YCJIOBHSIX;

YMCTb INICPECHOCUTHL 3HAHUA B IMO3HABATCIIBHYIO H
MPAKTUYECKYIO 00JIACTH KU3HEACATCIILHOCTH.

MOHATUS TPU OINUCAHUU CTPOEHUS M CBOWCTB HEOPraHWYECKHX U
OpraHMYECKUX BELIECTB M HX IPEBPALICHUI; BBISIBISATH B3aWMOCBS3b
XUMUYECKUX 3HAHUM C TOHATUSMU W MPEACTABICHUAMM JPYTUX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

IIP6 04. chopmMupoBaHHOCTH YMEHUW HCIOJIB30BaTh HAWMEHOBAHHS
XUMHUYECKHUX COEIMHEHUN MEXIYHApOJHOIO COH03a TEOPETUYECKOW U
MPUKIAJHON XMMHUHU W TPUBHUAIBHBIE HA3BaHUS BAXKHEMILMX BEILECTB
(oTUJeH, aleTWIeH, IHUIEePUH, (EHON, QOpPMAIBIETHI, YKCyCHas
KHCJIOTA, [JIMIMH, YrapHbI ra3, YIJIEKUCIbIA ra3, aMMHUaK, rallleHas
U3BECTb, HEraleHas M3BECTb, MHUTbEBAs COJa M JIPYI'MX), COCTaBIISThH
dbopMynbl HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB, YpaBHEHUSA
XUMHUYECKUX  PEAKIUM, OOBACHATh HUX CMBICH;, MOATBEPXKIATh
XapaKTEepHble XHUMHUYECKHE CBOICTBAa BEUIECTB COOTBETCTBYIOIIMMU
HKCIIEPUMEHTAMU U 3aIIUCSIMHU YPaBHEHUIN XUMUYECKUX PEAKIIHA;

ITP6 05. chopMUPOBAHHOCTh YMEHUIN yCTaHABIUBATH MPHHAJICKHOCTD
U3YYEHHbIX  HEOPraHMYECKUX U  OpPraHMYECKUX  BEIIECTB K
ONpENIETICHHBIM KJIaCCaM U TpyNIaM COEAUHEHUM, XapaKTepu30BaTh UX
COCTaB M Ba)KHEWIIIME CBOWCTBA; ONMPENCIATh BUIAbl XUMUYECKUX CBS3EH
(koBaJIeHTHasi,  HMOHHAs, METAJUIMYecKas,  BOJAOPOJHAs),  THUIIBI
KPUCTAJNIMYECKUX PEIIEeTOK BELIECTB; KJIacCHU(DUIUPOBATh XUMHUYECKHUE
peaxkuuu;

IP6 07. chopMuUpOBAaHHOCTH YMEHHMH MPOBOJUTH PACUYETHl 10
XUMUYECKMM (OpMylIaM U YpaBHEHMSIM XHMHUYECKHUX peakuuid c
UCMOJIb30BaHUEM (PU3NYECKUX BEIMYUH, XapaKTEPU3YIOLINX BEIECTBA C
KOJIMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa (HOpPMaJIbHbIE YCIIOBUS)
ra3oB, KOJMYECTBAa BELIECTBA; MCIIOIb30BaThb CHUCTEMHBIE XUMHYECKHE
3HAHUS IJIs1 TPUHATHS PEeUICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIlUsX,
CBS3aHHBIX C BENIECTBAMM U UX IPUMEHEHHEM.

IIK 3.2. Co3znaBarb
Pa3BHBAOIIIYIO
MpEeIMETHO-
MIPOCTPAHCTBCHHYIO
Cpeny, TO3BOJISIONTYIO
OpTaHHU30BaTh

o0OyueHue JeTe

JIM4HOCTHBIE pe3yJbTaThl [JOJKHBI OTPaXkaTh B
YacTH:
TPYAOBOI0 BOCIIMTAHMSA:

TOTOBHOCTH K TpPYAy, OCO3HAaHHE IICHHOCTH
MacTepcTBa, TPYA0to0ue;
TOTOBHOCTh K AKTUBHOMN eI TEIIbHOCTH

TEXHOJIOTHYECKOM U COLMAIbHOM HaIlTpaBJICHHOCTH,

JMcuMIUIMHAPHBIE Pe3YJIbTAThI J0JIKHbI OTPAKATD:

IIP6 01. cpopMHUPOBAHHOCTH TPEICTABICHUM: O XUMHUYECKOU
COCTaBJISIIOILIEH €CTECTBEHHOHAYYHOM KAapTUHBI MHpa, POJIU XUMHUU B
MMO3HAHWH SIBJICHUHW TIPUPOJIBI, B (DOPMUPOBAHUHN MBINLIICHUS U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHATBFHOW TPAMOTHOCTH, HEOOXOAMMOW IS
pelieHus TMPaKTUYECKWX 3aJad W OKOJOTUYECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOM Cpee;
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paHHEero H
JIOIIKOJIBHOTO
BO3pacta, B  TOM
qHCIe JeTen c
OTpaHUYEHHBIMHU
BO3MOKHOCTSIMU
3JI0pPOBbS B
COOTBETCTBUU co
crienuukoi
00pazoBarebHOM
MIpOrpaMMBlI.

CIIOCOOHOCTh ~ MHUIMUPOBaTh, IUIAHUPOBATH H
CaMOCTOATENILHO BBINIOJHATH TAKYIO JACSITEIbHOCTD;
UHTEpEC K pa3uyHbIM chepam npodeccruoHalbHON
JeSITENIbHOCTH.

MeTal’[pe}IMeTHBIe pe3yJabTaThbl JOJKHbI OTPAKATh:

OBJaanenue YHHUBEPCAJIbHBIMHU Y4eOHbIMHU
NMO3HABATEJILHBIMHU 1eHCTBUIMMU:

a) 0a3oBble JOruvecKue AeiicTBUMA.

—  CaMOCTOSITEIILHO bopmynupoBaTh u

aKTyallu3UupOBaTh NPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

YCTaHABIIMBATh  CYNICCTBCHHBIA TPU3HAK  HIIU
OCHOBaHUS JUIS CpaBHEHUS, KIACCUPUKANUU H
0000I1IEeHHS;

ONpEAeNATh  [ETH  JACSITeIbHOCTH,
napaMeTpsl U KPUTEPUHU UX JOCTHKCHHS,
BBISIBJISITH 3aKOHOMEPHOCTH M TNPOTHBOPCUHS B
paccMaTpuBaeMbIX SBICHHUSX;

BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh, OICHUBATH
COOTBETCTBHE pE3YNbTATOB IENSIM, OIICHUBATH
PUCKH TIOCIIEICTBHIA JESTSILHOCTH.

3aaaBaTb

0) 0azoBbIE HCCIEA0BATENbCKUE I€HiCTBUS:

BJIAJIETh HABBIKAMH y4e€OHO-MCCIIEIOBATEIHCKOU U
HpOGKTHOI\/'I ACATCIIbHOCTH, HaBbIKaMH pa3pemeH1/I$[
npobiuem;

BBISIBJIATH HpI/I‘-H/IHHO-CJ'IeI[CTBeHHBIe CBA3HU 158
aKTyaJ'II/I3I/IpOBaTI> 3anaqy, BBIABUTAaThb FI/IHOTCSY ce
pernieHus, HaXOJINTh apTyMEHTBI IS
JIOKa3aTelIbcTBAa CBOWX YTBEPXKICHWU, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHaJ'II/I?,I/IpOBaTB HOqueHHBIe B XOoIeC pemeHI/m
3a1a49u pe?:y.]'H)TaTI)I, KpI/ITI/ILIeCKI/I OLICHUBATh WUX
JIOCTOBEPHOCTh, IPOTHO3UPOBaTh HU3MEHEHHE B
HOBBIX YCJ'IOBI/ISIX;

IIP6 02. BiasieHne CUCTEMON XHWMHYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOTIOJIATAIOIINE  TOHATUS  (XMMHUYECKUH  DJIIEMEHT,  aToM,
3IIEKTPOHHAsI 000JI0YKa aToMa, S-, p-, 0-3JIEKTPOHHBIC OPOUTAII ATOMOB,
HMOH, MOJIEKYyJa, BaJICHTHOCTb, 3JEKTPOOTPULIATEIbHOCTh, CTEINEHb
OKHCIICHUsI, XMMHYECKas CBs3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIN
00BeM, YIJIEPOJHBIA CKelleT, (YHKIMOHAJIbHAs TpYIIa, paguka,
M30MepUsl, U30MEPbl, TOMOJOTUYECKUN PsZ, TOMOJIOTH, YII€BOAOPOIbI,
KHCIIOPOJI- U a30TCOJCPIKAIIUE COCTUHEHUS, OMOJOTUYECKH aKTHUBHEIC
BellecTBa (yriaeBoJIbl, KUPHI, OCIKH), MOHOMED, MOJIUMED, CTPYKTYpHOE
3BE€HO, BRICOKOMOJICKYJISIPDHBIC COSAMHEHUS, KPUCTAJUITMUECKas PeIIeTKa,
TUIIBI XUMUYECKUX PEaKiuil (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE, IK30-
U DHJIOTEPMUYECKHE, pPEAaKIUM HOHHOro oOMEeHa), pacTBOp,
ANEKTPOJIUThI, HERJIEKTPOIUTHI, 3JIEKTPOJIUTUYECKAs JAMCCOLMALIMS,
OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XHUMHYECKON  peakIluw,
XMMHUYECKOE pPaBHOBECHE), TEOPUU U 3aKOHBI (TEOPHUs] XHUMHUYECKOTO
cTpoeHusi opranumdyeckux BemiectB  A.M. bByrtnepoBa, Teopus
SIEKTPOIUTHYECKON  JIUCCOLMAlAM, Mepuoguyeckuii 3akoH JI.U.
MenpneneeBa, 3aKOH  COXpaHEHUsS  MacChl),  3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMUH, (PAKTOJIOTUUECKUE CBEJICHHS O CBOMCTBAX,
cocTaBe, IMOJYYEHHUH ¢ O€30MaCHOM UCIHOJIb30BAaHUM BaXKHEHIINX
HEOPraHWYECKNX U OPTaHMYECKHX BEIIECTB B OBITY M MPAKTHYECKOM
JIeATETbHOCTH YEJIOBEKA;

ITP6 03. chopMHUPOBAaHHOCTH YMEHMH BBISBIISATH XapaKTEpHbIE PU3HAKU
U B3aMMOCBS3b W3YUYEHHBIX MOHATHM, MPUMEHSTh COOTBETCTBYIOIINE
MOHSATUSA TIPU ONHUCAHUU CTPOCHUSI M CBOWCTB HEOPTAaHUYECKUX U
OpraHMYEeCKUX BEIIECTB W MX MPEBPAILECHUI; BBISBIATh B3aUMOCBS3b
XUMUYECKUX 3HAHUW C TIOHATUSMH W TPEJICTABICHUSAMH JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

IIP6 04. chopmMupoBaHHOCTHP YMEHUW HCIOJIB30BaTh HAWMEHOBAHHS
XUMHUYECKUX COEAMHEHUN MEXIYHApOJHOTO CO03a TEOPETHUUECKOU M
MPUKIATHON XWUMHH W TPUBUAIBHBIE HAa3BaHUS BAKHEHIINX BEIICCTB
(oTUJeH, aleTWeH, TIHIEePUH, (eHod, QGOopMaNbIErHa, YKCyCHAs
KHUCJIOTA, TJIMINH, yrapHbBIM Ta3, YIJIEKUCIBIA ra3, aMMHUaK, TalleHas
W3BECTh, HEraimieHash M3BeCTh, MUTHhEBAs COJa M JIPYTHX), COCTABISTH
(GbopMyIBl HEOPTaHWYECKUX M OPraHMYECKUX BEIIECTB, YPaBHEHHSI
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— YMCETH INEPCHOCUTH 3HAHUA B IIO3HABATCIIBHYIO H
IMPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH.

XUMHUYECKUX  PEaKIHi, OOBACHATh HUX CMBICI, TMOJATBEPXKIATh
XapaKkTepHble XHUMUYECKHE CBOICTBAa BELIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMHU U 3aIIUCSAMHU YPABHEHUN XUMUYECKUX PEaAKIIUil;

I1P6 05. chopMUPOBAHHOCTh YMEHUH yCTaHABIUBATH NMPUHAICKHOCTD
W3yYEHHBIX  HEOPraHWYEeCKMX U  OpPraHMYEeCKUX  BELIECTB K
ONpEENICHHBIM KJlacCaM M TpyIIaM COEIMHEHUM, XapaKTepu30BaTh UX
COCTaB M Ba)KHEHIIME CBOMCTBA; ONPENEIATh BUIbl XMMUYECKUX CBS3EH
(koBajieHTHasi,  WOHHAs,  METaJUIMYecKasi,  BOJOpPOAHAs),  THIIbI
KPUCTAJIMYECKUX PEIIETOK BEIIECTB; KIacCU(DUIHUPOBATH XUMUYECKUE
peaxkuuu;

IIP6 07. chopmMupOBaHHOCTH YMEHUN MPOBOAWTH PACYETHl IO
XAMAYECKUM (QOpMYyJIaM M YPaBHEHUSM XHUMHUYECKHX PEaKIHid C
UCIOJIb30BaHUEM (PH3UYECKUX BEIMYUH, XapaKTePU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa (HOPMAaJIbHBIE YCIIOBHS)
ra3oB, KOJMYECTBa BELIECTBA; MCIIOJIb30BaTh CUCTEMHBIE XUMHYECKHE
3HAHUA JJI IPUHATUS PELIEHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM.

1.4. O6ocHOBaHHE 0COOEHHOCTU CTPYKTYPUPOBAHUS COIEPKAHUSA.

OCHOBy pa60q6171 nporpamMmbl COCTaBJIAACT COJACPKAaHHUC, COITIACOBAHHOC C Tpe60BaHI/ISIMI/I (bez[epaanoro KOMIIOHCHTa TOCYAapCTBCHHOI'O

CTaHJapTa CPEAHET0 00IIero 0opa3oBaHus HA308020 YPOBHI.

Pabota no nanHOi nporpaMMe npeaycMaTpuBaeT HIMPOKOE UCTIOIb30BaHUE aKTUBHBIX METO/I0B O0YUEHHs: JIEKIIMH, CEMUHAPOB, IPAKTUKYMOB,
3a4€TOB; CAMOCTOATEIbHON pabOTHl OOyUarOUIMXCs U T.J. HAIPABJIEHHBIX Ha (POPMHUPOBAHHUE U Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEHN 00yUarommxcs.
B komnemxke s oOydaronuxcss nHBanuAoB U ul ¢ OB3 co3znana Ge3bapeepHas cpela, Bce MaTepuaibl MPEJCTaBICHbl B MI€YaTHOM BHJIE.
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1.5. Ucnosb3yeMble negarorudeckue TeXHOJI0TnH, MeTOAbI 00y4eHH .
Ilexarornvyeckue TEXHOJIOTMH:
-UKT;
-UHTEPAKTUBHBIE TEXHOJIOTUU;
- JINYHOCTHO-OPUEHTUPOBAHHBIE;
- mpobyieMHOe 00ydYeHue (MPOoOIEMHOE U3JIOKEHUE U TIOMCKOBas Oecena);
- POEKTHBIEC TEXHOJIOTUH;
- KOMMYHHMKaTHBHO-UAJI0OTOBbIE TEXHOJIOTHH.
MeTtoabl 00y4eHnus:
- HarJsiJHBIM METOL;
- 00BSCHUTEIHHO-UILTIOCTPATUBHBIN METOI;
- PEeNpPOYKTUBHBIA METOJ;
- YaCTMYHO ITOMCKOBBIN (3BPUCTUYECKUI);
- UCCIIEIOBATENbCKUNA METO/.
1.6. YueOHO — MeTOAMYECKHIT KOMILTEKC.
- ®I'OC no cnemnuansHocTy 44.02.01 JomkoabHoe 00pa3oBaHue,
- IpUMEPHas IporpaMMa y4yeOHON AUCUUIIINHBI « XUMUS,
- TEMAaTHYECKOE IIJIAHUPOBAHUE,;
- pa31aToO4YHbIA MaTepua;
- IPE3EHTAIU 110 IPEAMETY
- kommuiekT POC;
- y4eOHUK;

- MCTOAUYCCKUC PCKOMCHIAINHU 10 BBIITOJIHCHHUIO ITPAKTHUYCCKUX SaHﬂTHﬁ, J1a60paT0pme 3aHATH.

2. CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCIHUTLIAHBI

2.1. O6beM yueOHOI TUCIUNIHHBI H BH/IbI Y4eOHOH padoThl

Buj yueOHoi padoThI

Oovem uacos

ougppepenyuposannoeo 3auema

Bcero: 72
Bo B3anMoaeliCTBHH ¢ IpenofaBaTeieM 72
B TOM YHCJIE:
nabopaTOpPHBIE 3aHATHS 6y
NPaKTUYECKHUE 3aHATHS 32y
KOHTPOJIbHBIE pabOThHI -
VHAMBUAYaAJIbHBIN POEKT/KypcoBas paboTta -
ITpomesxyTouHas arTecTanus o ooOpa3oBaTeNbHON MporpaMme B popme 2y

CamocrosiTesibHast padora

Kouncyabranun
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. TemaTn4yeckuii nJ1aH u cogepkanue ydeoHoi nucuuniauabl Xumus ['pynna 117 ©.1.0. HcaabikoBa Onbra BanepreBHa

HaumenoBanmue pasjaena. Tema ypoka. Conepxanue ypoka. [Ipakrudeckue 3ansarus. Jlaboparopubie
3aHATHSL.

O0beMm
JacoB

JlomaiuHee 3ajanue
(BCP)
(KOppEeKTHPOBKA)

3

4

Pa3nen 1. Teopernueckue 0CHOBbI XUMHH

26

Tema ypoxa. Cooeporcarnue ypoxa.

OcHOBHbIE XUMHYeCKHE MOHATHS U 3aKOHBI, CTPOeHHEe ATOMOB XUMHYECKHUX 3JIEMEHTOB.

XUMHUECKUH 37eMEHT. ATOM. Slapo aToMa, U30TOIBL. DJIEKTPOHHAs 000104Ka. DHEPreTUYeCKHe YPOBHH,
HOJYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d- A1eMeHThI. OCOOCHHOCTH paclpe/IeICH s AICKTPOHOB 110 OPOUTAIISIM B
aToMax 3JIEMEHTOB IEPBBIX YETHIPEX NMEPUOI0B. DIIEKTPOHHAsI KOHPUryparus aToMOB. OCHOBHbIE XUMHUYECKHUE
3aKOHBI

YueOuuk ctp.163,
naparpad 32, ymp. 3.

3-4

Ilpakmuueckoe 3anamue Nel. «Ocnoenble KouUeCmeeHHbIE 3aKOHbL 8 XUMUU U PACUembl NO YPAGHEHUAM
XUMUYECKUX PeaKyUil).

OTHOCHTEBHBIE AaTOMHAs M MOJIEKYJIsipHast Macchl. MossipHas macca. KonnuectBo Bemectsa. Maccoas 10515
BenlecTBa. 3akoH ABorajipo. Mossipubslii 00beM razoB. OTHOCUTENIbHAS IJIOTHOCTD ra30B. PacueTsl 1o ypaBHEHUAM
XUMHUYECKHX PEaKIHil ¢ UCTIOIb30BaHUEM MacCOBOM JI0JIM BElIECTBA, 00beMa (HOpMallbHbIE YCIIOBUS) ra30B,
KOJIMUECTBA BELIECTBA

Yyebnuk cTp.176,
naparpad 34, ymp. 3.

5-6

Ilpakmuueckoe 3auamue Ne2. «H3yuenue nepuoouyeckux 3aKkOHOMEPHOCMEN U UX 63AUMOCEA3U CO
cmpoenuem amomoey.

[Tepuoanueckas cuctema XxuMudeckux neMeHToB J[.M. MenneneeBa. CBsi3b IEpUOJNYECKOTO 3aKOHA U
[Tepuoandeckoil CHCTEMBI XUMHUYECKUX JIIEMEHTOB C COBPEMEHHOM TE€OpHel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XUMHUYECKUX IEMEHTOB, 00pa3yeMbIX UMM ITPOCTHIX U CIOXKHBIX BELIECTB MO TPYIIaM U
nepuoaam [leproauueckoii cuctemMbl. 3HaYEHHE MTEPHOJUUECKOI0 3aKOHA U CUCTEMbI XUMUYeCKHUX AeMeHToB J[.1.
MeHeneeBa B pa3BUTUU HAYKHU.

VYcraHOBIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX JJIEMEHTOB U NIEPUOANYECKUM U3MEHEHUEM CBOMCTB
XUMUYECKHX HJIEMEHTOB U UX COCIMHEHUI B COOTBETCTBUH C NOJI0KeHUEM [leproaunyeckon cucremsl. Pemienue
IPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XAPAKTEPU3ALUI0 XUMUYECKHUX JIEMEHTOB
«Metamnyeckue / HeMETaNTIMYeCKUe CBOMCTBA XMMUYECKHX 3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM
CTPOCHHEM H TOJIOKEHHEM B IEPUOAMYECKON CUCTEME XUMUYECKUX di1eMeHToB JI.M1. Menneneesa»

YueOuuk ctp.173,
naparpad 33, ymp. 5.

CrpoeHne BelecTBa M NPUPOJa XUMHUYECKOH CBS3HU.
CrtpoeHue BeniecTBa. XuMudeckas cBsi3b. Buapl xumMudeckol cBsA3M (KOBaJEHTHAsI HEMIOJIApHAs U MOJISIpHa,
MOHHAsl, MeTaJITn4ecKast). Mexann3mbl 00pa3oBaHMsI KOBAJIEGHTHOW XMMHUYECKOM cBsi3u (OOMEHHBIN M IOHOPHO-

YueOuuk ctp.183,
naparpadg 35, ymp. 5.

17




akmenTopHbI). BogopoaHas cBs3bk. BaaeHTHOCTh. DIEKTPOOTpHUIIATEIbHOCTh. CTeneHb OKUCIICHHS. VIOHBI:
KaTHOHBI U aHUOHBI.

Ilpakmuueckoe 3anamue Ne3. «Cmpoenue eeujecmea u npupooa XumuuecKkoil ceAa3un.
JleMoHCTpamust MOieTiel KPUCTAJUIMUECKUX PEIIETOK: MOHHOH (XJIOPHI HATPHUs), aTOMHOM (TpaduT U anmas),
MOJICKYJIIPHOM (YTJICKUCIIBIN Ta3, HO/), METaJUTMYECKOUW (HaTpui, MarHui, MEJib).

Ilpakmuueckoe 3anamue Ne3. «Cmpoenue éewecmea u npupooa Xumu4eckoil cea3un.
JleMoHCTpauus MoJenell KpUCTAIUIMYECKUX PELIeTOK: MOHHOM (XJIOpUA HaTpusl), aTOMHOH (rpaduT U anMas),
MOJIEKYJISIPHOM (YTJIEKUCIIBIH a3, noj1), METaJUINYECKO (HaTpuid, MarHui, MeJib).

10

Ilpakmuueckoe 3anamue Ne4. «Pewienue npakmuueckux 3a0aHuil Ha cCOCmMasieHue I1eKmpoHHo-2paguyeckux
dopmyn anemenmos 1-4 nepuoooe»

VYuebuuk ctp.173,
naparpad 33, ymp. 6.

11

Ilpakmuueckoe 3anamue Ned. «Pewienue npakmuueckux 3a0anuil Ha cocmasgieHue I1eKmpoHHo-2paguueckux
dopmyn anemenmos 1-4 nepuoooe»

12

Kaaccndpukanusa 1 HOMEHKJIATYPa HEOPraHMYECKHUX BEIeCTB.

Knaccudukanus Heoprannueckux BemecTs. HoMeHkIaTypa HeOpraHMueCKUX BEIIeCTB (OKCHIbI, THIPOKCHIBI,
KHCIIOTHI, coJin). BeriecTBa MOIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOSHMsI. ArperaTHble COCTOSHUS BELECTBA.
Kpucrannuueckue u amopdHble BelecTBa. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTBA. THUIIBI KPUCTAJUIMYECKUX
peleToK (aTOMHas, MOJIEKYJIIpHasi, MOHHAs, METAJJIMYeCcKasi). 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

VYyeonuk ctp.200,
naparpad 38, ymp. 1.

13-14

Ilpakmuueckoe 3anamue Ne5. «Homenxknamypa neopeanuueckux éeuiecmey.

Pemenue npaktuyeckux 3alaHuil Mo KiacCU(pUKAMU, HOMEHKIIATYpe U XUMHUECKUM (HOpMYyJIaM HEOpraHM4eCKUX
BEIIIECTB PA3IMUHBIX KJIACCOB (YrapHbIH ra3, yriaeKuciblii ra3, aMMHaK, raieHas U3BeCTh, HerauleHas U3BecTb,
NUTHEBAs COJla U IPYIHX): Ha3BaHuUs BemlecTs 1o MexxayHapoaHoit (MFOITAK) nnu TpuBranbHON HOMEHKIIAType U
cocTaBiieHHe (POPMYIIbl XUMUYECKHX BEIECTB, ONpeIeeHne MPUHAUIEKHOCTH K kiaccy. [lorck nadopmaruu no
Ha3BaHUSM, UICHTU(PUKATOPAM, CTPYKTYPHBIM GopMyiaM. AHAIU3 XUMUYECKOW HH(OpMaLIH, MOTy4aeMon 13
pa3HbIX HCTOYHHUKOB (CpPeJICTB MacCOBOM MH(OpMaIUH, ceTh IHTepHET U Apyrue)

YueOuuk ctp.200,
naparpad 38, ymp. 5.

15-16

Tunbl XUMHYECKHX pPeaKI M.

Xumunueckas peakuus. Kinaccupukanys XMMHUUECKUX peakliuii B HEOPraHUYECKON U OpraHn4ecKol XUMHH.
3aKOHBI COXPaHEHUS MacChl BEIIECTBA, COXPAHEHUS U NIPEBPAILLCHHS] SHEPTUN IIPU XUMHUECKUX PEAKIIUAX.
OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUH (YpaBHEHUS OKUCICHUSI-BOCCTAHOBIIEHUS, CTETIEHb OKUCIICHUS,
OKHUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B IPUPOJIE, IPOU3BOACTBEHHBIX
npolneccax U )KM3HEeAeITeIbHOCTH OPraHU3MOB)

YueOuuk ctp.208,
naparpad 39, ymp. 7.

17-18

Hpakmultecm)e 3anamue No6. «Cocmaegnienue u ypasrnueéanue 01<ucnume.71bno-eoccmauoeumeﬂbublxpeakuuﬁ
MEmooom ITIEKMPOHHO20 oanancay.

YueOuuk ctp.235,
naparpad 43, ymp. 2.

19

CxopocTh XMMHYECKHX peaknuii. XuMH4YecKoe paBHOBeCHe.
CKOpOCTb peakiiy, ee 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPObI PEArHPYIONINX BEHUIECTB, KOHIIEHTPAIUH

YueOuuk ctp.215,
naparpad 40, ymp. 6.

18




pearupyouux BeecTB, TEMIEpaTyphl U IUIOMIAIN PEaKIIMOHHON MOBEpXHOCTH. TemnoBble 3(h(HEeKThl XUMUUECKUX
PeaKIyii: 9K30- U FHIO0TepMUYEecKHe peakuuu. OOpaTUMbIe peakiui. XuMu4deckoe paBHoBecue. PakTopshl,
BJIMSIIOIME HAa COCTOSSHUE XUMHUYECKOTO PABHOBECHS (KOHLIEHTPALMs peareHTOB WM MPOIYKTOB peaKkiuy,
nasieHue, temnepatypa). [punnun Jle [laTtense

20

Ilpakmuueckoe 3anamue Ne7. «Bnuanue paznuunvlx (akmopoe Ha CKOpOCmMb XUMUYECKOU PEAKUUUY.
Pemienne npakTHKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHAIN3 (DAKTOPOB, BIMSIOIINX HA H3MEHEHUE CKOPOCTH
XUMUYECKON peaklUnu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEaklMK OT IPUCYTCTBUS KaTaau3aTopa Ha IpuMepe
pa3oKeHusl NEPOKCHA BOJOPO/Ia C IOMOIIBIO TMOKCUAA MAapraHiia U KaTajaasbl.

21

Ilpakmuueckoe 3anamue Ne7. «Bnuanue paznuunulx (akmopoe Ha CKOpOCmMb XUMUYECKOU PEAKUUUY.
Pemenne npakTHKO-OpPUEHTHPOBAHHBIX 33JaHHI Ha aHAIN3 (DAKTOPOB, BIHSIOIINX HA H3MEHEHUE CKOPOCTH
XUMUYECKON peakluuu. 3aBUCUMOCTb CKOPOCTH XMMUUYECKOW PEaKLMK OT MPUCYTCTBUSI KaTalu3aTopa Ha IpUMepe
pa3oKeHusl NEPOKCHa BOJOPO/Ia C MOMOIIBIO TMOKCUAA MapraHia U KaTajlasbl.

22

Ilpakmuueckoe 3anamue Ne8. «Oopamumocmev xumuueckux peaxkyuil. Cmeuwienue pagnosecusn.
Pemenue npakTuKo-OpMEHTHPOBAHHBIX 3aJJaHUI HA MpuMeHeHne npuHuuna Jle-Ilarense s HaXOXKaAECHUS
HAIPaBIICHUS CMEILIEHUsI PABHOBECHS XMMHUECKON peaklny U aHanu3 PaKkToOpOB, BIUSAIONIUX HA CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI.

Yyebnuk cTp.215,
naparpad 40, ymp. 3.

23

IlIpakmuueckoe 3anamue Ne8. «Oopamumocmev xumuueckux peaxkyuil. Cmeuwienue pagnosecusy.
Pemenue npakTuKo-OpuEeHTHPOBAHHBIX 3aJaHUI HAa MpUMeHeHue npuHuuna Jle-Ilarense s HaXOXKAECHUS
HATPaBIIEHUS CMEILIEHUsI PABHOBECHS XMMHUECKON peakiMy 1 aHaln3 (pakTopoB, BIUSIOUINX HA CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHSI.

24

PacTBOpBI, TCOPHSI ITEKTPOJIUTHYECCKON TUCCOUANMI U HOHHBIN 00MeEH.

PacTBOpBI. Bubl pacTBOpOB 10 coep:kaHUIo pacCTBOPEHHOTO BeniecTBa. PactBopumocTs. [IoHSATHE O AMCTIEPCHBIX
cucreMax. MicTuHHBIE M KOJJTOUIHBIE pacTBOPLI. MaccoBas /10115 BelecTBa B pactBope. [IoHsTHE 0 BOIOPOIHOM
nokazatene (pH) pactBopa. Dnekrponutuyeckas auccoruanys. CHibHbIC U C1a0bIe JIEKTPOIUTHI,
HE3JIEKTPOJIUThl. Peakuinu HoHHOro oOMeHa

Yyebnuk cTp.194,
naparpad 37, ymp. 4.

25-26

Jlabopamopnoe 3anamue Nol «Ilpuzomoenenue pacmeopoe».

[IpuroroBieHue pacTBOPOB 33JaHHOM MacCOBOI1 10J1€il paCTBOPEHHOTO BEILIECTBA, TPOBEACHUE PEAKIIUN HOHHOTO
oOMeHa, oIpeielIeHHe Cpeibl paCTBOPOB BEIIECTB C MOMOIIbIO YHUBEPCAILHOTO MHIMKATOpa (KUcias,
HEWTpasbHas, 11eJ04Hast). 3a/laHus Ha COCTaBJIEHUE MOHHBIX peakuuid. PelieHrne npakTuKO-OpUEHTUPOBAHHBIX
pacYEeTHBIX 3aJIaHUI HAa PACTBOPHI, HCIIOJIb3yeMbI€ B OBITOBOM U MPOW3BOJICTBEHHOMN JACATEIHPHOCTH YEJIOBEKA.

VYuaebuuk ctp.194,
naparpad 37, ymp. 5.

Pasznea 2. Heopranuueckasi xummsi

27

MeTaibl.

[Tonoxxenne metamioB B [leprnoaudeckoii cucteMe XUMHUYECKUX J1eMEeHTOB. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX
00oJi0ouek aToMoB MeTauioB. Obmme Guzndeckue cBoMcTBa MeTaIoB. CIIaBbl METaIOB. DIEKTPOXUMHUUECKUN
PAI HANIPSKEHUN METAJUIOB. XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJJIOB (HATPUH, KaJlui, KaJbIlMid, MarHui,

Y4eOHuk ctp.268,
naparpad 50, ymp. 5.
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ATIOMUHUM, HUHK, XpOM, KeJle30, Mellb) U UX coequHeHuni. O01mue cnocoObl noiay4yeHus MetamioB. [lpumenenue
METAJIJIOB B OBITY M TEXHUKE

28

Hemetanabl. [Tonoxenue nemetamioB B [lepuoanueckoit cucreme xumuueckux snemeHToB J1.1. MenneneeBa u
0COOEHHOCTH CTpoeHHUs aToMOB. Du3nyeckre CBOMCTBAa HEMETAIIOB. AJNIOTPOIHS HEMETAIIOB (Ha MpUMepe
KHCII0pOJia, cephl, hocdopa U yrieposaa). XuMUUeCKHe CBOMCTBA M PUMEHEHHE BaKHEHIIINX HEMETAIIIOB
(rayoreHoB, cepkl, azota, pochopa, yrieposa u KpeMHHs) U UX COSTUHEHUH (OKCHUIOB, KCIOPOICOACPKAIINX
KHCJIOT, BOJIOPOAHBIX coennHeHui). [IpumeHenne BaxxHEHIINX HEMETANIOB M UX COEIMHEHHIM

29

XHMHYECKHE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHnvIeCKMUX BEeUIECTB.

XHMHYecKre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUI0B, KUCIIOT, coJieli u
I[p) I'enermueckas CBA3b HCOPraHNM4YCCKUX BCUICCTB, IPUHAJICIKAIINX K PA3JIMYHBIM KJIaCCaM. 3aKOHOMepHOCTI/I B
W3MEHEHHUU CBOMCTB IMPOCTBIX BCHICCTB, BOAOPOAHBIX COGI[HH@HPI?I, BBICHIUX OKCHIOB U THAPOKCHUIOB

30

Ilpakmuueckoe 3anamue Ne9. « Duzuko-xumuuecKkue ceolcnea HeoP2aAHUYEecKUX 6euiecey.

CocraBieHre ypaBHEHUH XUMUYECKUX PEAKIUI C y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX BEIIECTB:
METAJIJIOB U HEMETAIIJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JIEMEHTOB; HEOPTAaHMYECKHUX KUCIIOT,
OCHOBaHUM U aM(OTEPHBIX TUAPOKCUIOB; HEOPTAaHUUECKUX COJIEH, XapaKTepU3YIOIINX UX CBONCTBA.

Pacuérbl maccsl BemiecTBa Uin 00bEMa ra3oB 110 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE WIM 00BbEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacY€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKIIUU, €CIIU
OJIHO U3 BEIIECTB UMEET MpUMecH. Pellienne npakTuKo-OpueHTHPOBAHHBIX 3a/IaHUM Ha CBOMCTBA, COCTAB,
noJlyuyeHue 1 0€301macHOe UCTIOIb30BaHNE BAXKHEUIITNX HEOPTaHUUECKUX BEIIECTB B OBITY U MPO(hecCHOHABLHOM
JIESITEJIbHOCTH YEJIOBEKa

Yuebuuk ctp.200,
naparpad 38, ymnp. 3.

31

Ilpakmuueckoe 3anamue Ne9. « Duzuko-xumuueckue c60lcmea HeOP2AHUYECKUX 6eU{eCIE).

CocraBieHre ypaBHEHUN XUMUYECKUX PEAKIUI C y4acTHEM IPOCTHIX U CI0KHBIX HEOPTaHUYECKUX BEIIECTB!
METaJUIOB U HEMETAJJIOB; OKCHI0B METAJJIOB, HEMETAJJIOB U aM(POTEPHBIX 3JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT,
OCHOBaHUM U aM(QOTEPHBIX TUAPOKCUIOB; HEOPraHUUECKUX COJIEH, XapaKTepU3YIOIIHUX UX CBOICTBA.

Pacuérsl Macchl BelecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE UM 00BEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEILIECTB, pac4€Thl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOIYKTOB PEaKLIUU, €CIIU
OJIHO M3 BEILIECTB UMEET NpUMecH. PellieHne npakTuKO-OpueHTUPOBAaHHBIX 3aJaHUI HA CBOMCTBA, COCTAB,
noJjiyuyeHue 1 0e30nacHOe UCIOIb30BaHNE BAXKHEUIITNX HEOPTraHUUECKHX BEILIECTB B OBITY U TPO(eCcCHOHABHOM
JESITEIBHOCTH YEJIOBEKA

32

Jlabopamopnoe 3anamue No2 «Hoenmuukayun HeopeaHuuecKux 6euiecme.

Pemienne skcnepruMeHTANIbHBIX 33724 110 XUMUYECKUM CBOMCTBAM METAJIJIOB M HEMETAIIOB, IO PACIIO3HABAHUIO U
MOJIYYCHHUIO COSTMHEHUN METAJLUIOB U HEMETAJIOB (B3aUMOICCTBUE THIPOKCHIA AITFOMUHUS C PACTBOPAMH KUCIIOT
u menoueil,). Unentudukamms HeopraHM4eCKuX BEIIECTB ¢ UCIOIB30BaHNEM X (PH3UKO-XUMUYECKUX CBOICTB,
XapaKTEepPHBIX KAUeCTBEHHBIX peakiuii. KauecTBeHHbBIE peakiuy Ha Cyabdar-, kapOoHAT- M XJIOpUI-aHUOHBI, Ha
KAaTHOHBI METAJJIOB U KATHOH aMMOHUS

YueOuuk ctp.247,
naparpad 44, ymp. 2.

20




33

Jlabopamopnoe 3anamue Ne2 «Hoenmugpukayus neopeanuueckux eeuiecmey.

Pemienne skcnepuMeHTAIbHBIX 33124 110 XUMUYECKUM CBOMCTBAM METAJIJIOB M HEMETAJLIOB, MO0 PACIIO3HABAHUIO U
MOJTyYEHUIO COCTMHEHUI METaUIOB U HEMETaJUIOB (B3aMMO/ICHCTBHE THIPOKCH 1A AIIFOMUHHUS C PACTBOPAMH KHCIIOT
u 1menoyueii,). nenrudukamnys HEOpraHMIeCKHX BEIIECTB C UCTIOIB30BaHUEM MX (DU3HKO-XUMHUYECKUX CBOWCTB,
XapaKTEepHBIX Ka4eCTBEHHbIX peakiuil. KauecTBeHHbIE peakuu Ha cynbdar-, KapOoHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOHBI METAJJIOB U KATMOH aMMOHUS

Yyebnuk ctp.12,
naparpad 1, rectoBbie
3aJaHU.

Pasznea 3. Teoperuyeckue 0CHOBbI OPraHUYeCKONH XUMUM

34

Knaccupukauus, cTpoeHre 1 HOMEHKJIATYpa OPraHu4eCKuX BellecTs.

[Ipeamer oprannueckoil XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B NIOJIYYEHUH HOBBIX BELIECTB U
MaTtepuayioB. Teopust cTpoeHust opraHnnyeckux coearnHeHnit A.M. bytinepoBa, €€ 0OCHOBHBIE MOJOKEHHS.
CtpykrypHble GOPMYIIBI OPraHnYecKuX BemecTB. [ 'oMonorus, usoMepus. XUMUYECKas CBSA3b B OPraHUYEeCKUX
COCMHEHMSX: KPATHBIC CBS3H, G- U T-CBSI3H.

[IpencraBienue o kinaccuukay OpraHudeckux BemiecTs. HomMeHknatypa opraHuueckux COeTUHEHHMA
(cucremaTnyeckasi) ¥ TPUBHAIbHBIC Ha3BaHUS BAKHEHIINX MPEACTABUTENCH KJIIACCOB OPraHUYECKHUX BEIIECTB

35-36

Ilpakmuueckoe 3anamue NelO. «Homenxknamypa opzanudecKux 6euiecme.

O3zHakoMiieHHe ¢ 00pa3liaMu OPraHUYECKUX BELECTB U MaTeprajlaMy Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOEHUE 1 ONTUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAILIEHUIO0 OPraHUYECKUX
BEIIIECTB NP HAarpeBaHWH (IUIaBJIeHUE, 00yriuBanue U roperne). CocTaBieHHe MOTHBIX U COKPAIICHHBIX
CTPYKTYPHBIX ()OPMYJI OPTraHUYECKHUX BEILECTB OT/ENbHBIX KIaCCOB, UCMOIb3Ys UX Ha3BaHU [0 CUCTEMAaTHUECKOM
Y TPUBHAJIBLHOW HOMEHKIJIAType (3TUJIEH, alleTHIIEH, TIIUIEepUH, PeHo, popManbIaeru, yKCycHast KUCIIoTa,
ruiuH). Pacuetsl npocteiineit popMyiibl opraHn4eckoil MOJIEKyJIbl, UCXO0JIs U3 JIEMEHTHOro cocTana (B %)

Yyebnuk ctp.19,
naparpad 3, ymp. 5.

Pasnen 4. YrieBoaopoabl

37

AJIKAHBI.
[IpenenbHbIC YTIIEBOAOPOABI (AIKAHBI): COCTAB U CTPOCHHUE, TOMOJIOTHUECKUH psil. MeTaH U 3TaH: COCTaB,
CTpoeHue, (pu3ndecKkre 1 XMMUYECKHE CBOMCTBRA (peaKIy 3aMelleHUs] M TOPEHUs), TTOJIyYeHHEe U IPUMEHEHHE.

38

AJIKEHBI.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHH psifl. DTUIIEH U MIPOIUJICH: COCTaB, CTPOEHUE, PU3NUECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMK TUIPUPOBAHMS, TAJIOTEHUPOBAHUS, THAPATAIIMN, OKUCIICHUS U TIOJIMMEPHU3AIIUH )
MOJyYECHHE U TPUMEHEHHUE.

VY4eOHuk ctp.26,
naparpad 4, ymp. 7.

39

AJIKaHeHbl.
Anxanuensl: Oyraauen-1,3 u metundyranueH-1,3, XuMu4eckoe CTpOeHHe, CBOICTBA (peakIus OJUMEpPU3allun),
nprUMeHeHHe (JUIsl CHHTE3a IPUPOJHOTO M CHHTETUYECKOTO KayuyKa U pe3UHbI).

40

AJIKMHBI.
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUECKHMA PsiA. ALETHIICH: COCTaB, XUMHUECKOE CTPOCHHUE,
bu3HYecKre U XUMHUYECKUE CBOMCTBA (PEeaKIuy THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIIMA TOPESHUS ),

YueOuuk ctp.39,
naparpad 6, ymp. 6.
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IMOJIYYCHHE U ITPUMCHCHUC (I/ICTOIIHI/IK BBICOKOTEMIICPATYPHOT'O IIJIAMCHH IJI1 CBAPKH U PE3KU MeTaJ'IJ'IOB)

41

ApeHbl.

Apomaruueckue yrieBoaopoasl (apeHsl). beH3oi u Toayos: cocTaB, CTpoeHue, (pU3NUecKue U XUMUYECKUE
CBOICTBa (peaKLUy rajJoreHUpOBaHUs U HUTPOBaHUs ), IOIYYEHHUE U IIpUMEHEHUe. TOKCHYHOCTh apeHOB (BIIUSHUE
OeH30I1a Ha OpraHMU3M YeJloBeKa). [ eHeTnueckas CBA3b MEX/y yIJIEBOAOPOAAMH, IPUHAIEKAIUMH K Pa3InYHbIM
KJ1accam.

42

IIpupoaHbie HCTOYHUKH YIJIEBOJIOPOI0B.

[IpupoaHbIe HICTOYHUKH YTIeBOAOPOAOB. [Ipupoansblii ra3 u nomnytHeie HeTsHbIE ra3sl. Hed1hb u eé
npoucxoxaeHue. Crioco6sl nepepadboTku HeTH: MeperoHKa, KPeKUHI (TEpMUUYECKUM, KaTaIMTHUECKUIT ), TUPOIIH3.
[IpoxykTel nepepaboTku HEPTH, X TPUMEHEHNE B IIPOMBIIIUIEHHOCTH

U B ObITy. KaMeHHBIH yroJib ¥ IPOAYKTHI €ro nepepadboTKu

VYuebnuk ctp.57,
naparpad 11, ynp. 4.

43-44

Jlabopamopnoe 3anamue No3 «Ceolicmea y2ineeo000poooe».

TpuBHanpHas U MEXIyHapOIHAS HOMEHKIIATypa, XUMUYECKUE CBOWCTBA, CIIOCOOBI MOTYYESHHS! YTIIEBOAOPOIOB.
[Tonyuyenue sTuieHa U U3y4eHUE €ro CBOUCTB. MOaenpoBaHue MOJIEKYJ U XUMAYECKHUX ITPEBPAILCHUI
YIIeBOJIOPOAOB (Ha MpUMeEpe ITaHa, ITHIICHA, alleTUJICHA U JP.) ¥ TAJIOT€HONPOU3BOIHBIX

Y4eOHuk ctp.65,
naparpad 12, ymp. 4.

Paszgea S. Kucjaoponocogepxanye oprannyecKkue coeIuHeHus

12

45-46

Cnuprsl. @eHoJr.

[IpenenbHbIe 0OJTHOATOMHBIEC CITUPTHI (METAHOJ U 3TAHOJ): CTPOCHUE, (PU3MUECKUE U XUMUIECKHAE CBOHCTBA
(peakuuu ¢ aKTUBHBIMH METaJIJIaMH, TAJIOT€HOBOIOPOaMH, TOPEHHE), IpUMEHeHrne. BonopoaHbIe CBA3U MEXKIY
MOJIEKyJIaMH CTUPTOB. DHU3MOIOTHYECKOE IEHCTBIE METAHOJIA M ATAHOJIA HA OPTaHNU3M YeJIOBEKa.
MHoOroaToMHbI€ CIUPTHI (STUICHIIMKOIb U TIIMIIEPUH): CTpOeHUE, PU3NIECKIEe U XMMHUECKIEe CBONCTBA
(BBaI/IMOJIeI\/’ICTBI/IC CO MICJIOYHBIMH MCTAJUIaMU, KQYCCTBCHHAA PCAKINA HAa MHOTOATOMHBIC CHI/IpTI)I).
OU3NONOTUYECKOE EHCTBIE HA OpraHu3M denoBeka. [[puMeHeHue riuiepruHa U STHICHTJINKOJIS.

®enoi. CTpoeHue MOJIEKYJIIbI, (PU3NUYECKUe U XUMUYECKUE CBOMCTBA (peHosa. TOKCHYHOCTh peHoIa, ero
dbuznonornueckoe NeHCTBUE Ha OpraHu3M 4enoBeka. [Ipumenenue deHona

Yyebnuk cTp.79,
naparpad 15, ymp. 7.

47-48

Aabaernabl 1 kKeToHbl. KapOonoBbie kucothl. Ciio:kHbie 3¢upbl. JKupsbl.

Anpaeruipl U KeToHbI ((popmanbaeru, aleraibAeril, alleToH): CTpOeHHe, (PU3HMUeCKUe U XUMUYECKUE CBOWCTBA
(peakiuu OKUCIICHHUS U BOCCTAHOBJICHHSI, KAYECTBEHHBIE PEAKITUH ), OJTyYeHHEe U TPUMEHEHUE.

OaHOOCHOBHEIE MpeAebHbIE KAPOOHOBBIE KHCIOTHI (MypaBbHHASI U YKCYCHAS KHCIIOTHI): CTPOCHUE, PUBNUECKUE U
XUMHUYECKHE CBOMCTBA (0OIIME CBOMCTBA KUCIIOT, Peakius dTepudUKaIim), MoayuyeHne U IpruMeHEHHE.
CreaprHOBas U OJIEMHOBASI KUCIIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX KUCIOT. Mbllla KaK COJIM BBICIIIUX
KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE JICHCTBHE.

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ uaponu3 cnoxHbIX 3¢upos. XKupsl. ['uaponus skupoB..
IIpumenenne xupoB. bruosorndeckas posiap KUPOB

Y4eOuuk ctp.97,
naparpad 19, ymp. 3.

49-50

KapGonoBbie kucorbl. CioxkHble 3¢pupbl. ZKupbl.

YyeOnuk crp.93,
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OnHOOCHOBHBIE IIpeJe/IbHbIE KApOOHOBBIE KUCIIOTHI (MypaBbHHAs U YKCYCHasl KUCJIOTHI): CTPOEHUE, (PU3HUECKUE U
XUMHUYECKHE CBOWCTBA (0OIIE CBOWCTBA KUCIIOT, peakius 3TepuuKannm), NoJy4eHne U MpUMEHEHHE.
CreapuHOBas U 0OJIE€MHOBAsI KUCIOTHI KaK IIPEJCTABUTENN BBICHIMX KapOOHOBBIX KMCIOT. Mblja KaK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, MX MOIOIIIEE ICHCTBHE.

CrnoxHble 3(hupbl KaK IPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naposn3 cinoxxHbix 3¢upos. XKupsl. 'uaponaus xxupos.
[IpuMeHeHue xupoB. bruosorndeckast poib KUPOB

naparpad 18, ymp.9.

51

MoHocaxapubl.

YTraeBosl: cocTaB, KiacCH(UKANUs yriieBOI0B (MOHO-, M- U MoyMcaxapusl). [oko3a — mpoctenmmii
MOHOCaxapua: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA IIFOKO3bI
(B3aumoseiictBue ¢ ruapokcuoM Meau (II), okucnenue ammuayHeIM pacTBOpoM okcuza cepedpa (1),
BOCCTaHOBJIEHHE, OPOKEHUE TIIFOKO3bl), HAX0XKJICHUE B IPUPOE, IPUMEHEHHUE III0K03bl, OMOJIOTHYECcKas poJib B
JKU3HEAEITEIIBHOCTH opranu3ma denoeka. Porocunre3. PpyKro3a Kak U30Mep TIIFOKO3BI.

52

Ju- u mosmcaxapuabl.

Caxapo3a — npeacTaBUTeNb JUCaXapuI0B, THIPOJIU3 Caxapo3bl, HAX0XKICHUE B MPUPOJIC U TPUMEHEHHE.
[Tonucaxapuapl: KpaxMall U LEJITI0JI03a KaK IPUPOIHbIC MoJuMepbl. CTpOCHUE KpaxMalia U 1EeJUTI0JIO3bI,
dbu3nUecKue U XMMHUYECKUE CBOMCTBA Kpaxmaiia (TUAPOIIN3, KaueCTBEHHAs PEAKITUs C HOJIOM)

VYyebnuk crp.123,
naparpag 24, ymp.10.

53-54

Ilpakmuueckoe 3anamue Nell. «Homenxknamypa Kuciopooocooepicaujux opeanudeckux coeOuHeHuii.
TpuBHanpHas U MEKIyHapOJHAs HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTYYEHUsI CIIUPTOB U
(eHo10B, KapOOHOBBIX KUCIOT U A(HUPOB, ANBAETUAOB U KETOHOB. COCTaBIEHHE CXEM peakiii (B TOM YHUCIe 10
IPeUI0KEHHBIM LIENOYKaM PEBPAIICHUI), XapaKTEPU3YIOIUX XUMUUYECKHE CBOMCTBA KUCIOPOA0COAEPKALIUX
OpPraHMYECKHUX COCIUHEHHUN

VYyebnuk cTp.116,
naparpad 23, ymp.6.

55-56

Ilpakmuueckoe 3anamue Nel2. «Xumuueckue u pusuueckue c60iicmea KUciopooocooepicamux op2anuiecKux
COCOUHEHUAN.

[IpoBenenue, HaOMIOACHNE M ONIMCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIC PEAKIIUU
OJIHOATOMHBIX CIIHPTOB (OKUCIEHHE dTaHoa okcuaoM Meau (1)), MHOroaTOMHBIX CIIUPTOB (B3aHUMOJICHCTBHE
rinepuHa ¢ rupoxkcuiom meau (1)), anprernion (okucaeHre aMMUaqHBIM PacTBOpOM okcua cepedpa(l) u
ruapokcuaoM meau (1), B3aumoelicTBrue KpaxMaia ¢ H0JI0OM), U3YUYEHHE CBOMCTB pacTBOPA YKCYCHOM KUCIOTHI

VY4ebuuk crp.112,
naparpad 22, ymp.5S.

Pa3nen 6. AzoTconepkamme opranudeckue coeIMHeHust

57-58

AMHUHBI. AMMHOKHCJI0THI. beakn.

AMWHBI: METHJIAMUH — TIPOCTEUIITUI TIPECTABUTENh AMHUHOB: COCTaB, XUMUYECKOE CTPOCHUE, (PU3NIECKHUE U
XUMUYECKHUE CBOMCTBA, HAXOXK/ICHHUE B MPUPO/IE.

AMHHOKHUCIIOTHI Kak aM(pOTEepHbIE OpraHuvYecKrue coennHeHus. Du3nyeckne 1 XUMHUIECKUE CBOMCTBA
aMUHOKUCIIOT (Ha IpUMepe IMIHIMHA). bruonorndyeckoe 3HaueHNE aMUHOKUCIOT. [lenTubt.

benku xak nmpupoaHbie noauMepsl. [lepBuunas, BTOpuYHas U TpeTUYHAS CTPYKTYypa O€KOB. XUMHUYECKHE
CBOICTBa OEJNKOB: TUAPONIN3, IEHATYPAllHs, KAUECTBEHHBIC PEAKIINH Ha OCIKH

N

YueOuuk ctp.133,
naparpad 26, ymp.4.
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59-60

Ilpakmuueckoe 3anamue Nol3. «Ceoiicmea azomocooepicauiux opzanudeckKux coeOuHeHuin).

du3nuecKue U XUMHUYECKUE CBOMCTBA aMUHOB (PEaKIMU ¢ KUCIOTAaMHU U TOPEHUS) 1 aMUHOKHUCIIOT (Ha IpUMEpe
rinrHa). HabmoneHre u onvcanue 1eMOHCTPAIIMOHHBIX OMBITOB: JIeHATypalus OeIKOB Mpy HarpeBaHUH,
IBETHBIC PEAKIIUU OCJIKOB

VYyebnuk crp.137,
naparpad 27, ymp.4.

Pa3znea 7. BbicokoMoOJIEKY/JISIPHBIE COEIMNHEHUS

61-62

Ilpakmuueckoe 3anamue Nel4. «Cunme3, ananus u Knaccuukauyusa 6biCOKOMOIEKYIAPHBIX COCOUHEHUTL).
OCHOBHBIE IOHATHUS XUMHH BEICOKOMOJIEKYJIIPHBIX COEIUHEHNI: MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3aLINK, CPEAHSIS MOJIEKyJIsipHas Macca. OCHOBHbBIE METO/Ibl CUHTE3a BEICOKOMOJIEKYJIIPHBIX
COEMHEHUH — MOIUMEepU3aLUs U ITOJIMKOHICHCALUS.

O3HakomiieHHE ¢ 00pa3LaMy IPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC, KAy4yKOB: IUIaCTMACCHI
(MOJIMATUIIEH, TOIUIIPOIIUIIEH, TTOJIMBUHIIIXJIOPH, IIOJUCTUPOIT); HATypaJIbHBIA U CHHTETUYECKHE KaydyKH
(OyTaareHOBBIH, XJIOPOTIPEHOBBIN U H30IIPEHOBBIN ); BOJIOKHA (HATYpalbHbIE (XJIOMOK, MEPCTh, MIENK),
HCKYCCTBEHHBbIE (AlleTaTHOE BOJOKHO, BUCK03a), CHHTETHYECKHE (KalpOH U JIABCaH)

VYuebuuk ctp.142,
naparpad 28, ymp.4.

IIpodeccoHaILHO OPHEHTHPOBAHHOE CO/IepKaHMe (CoaepKAHNEe MPUKJIATHOTO MOXYJIs1)

Pa3nen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM /1eATEJIbHOCTH Y€JI0BEKA

63-64

XHMHYeCcKHe TeXHOJIOTHM B IIOBCEAHEBHON U NMPogecCHOHATBHOM 1eATeILHOCTH YeJI0BeKa.

[TpaBuia 5K0IOTHYECKH 11e1eCO00PAa3HOT0 MOBEACHUS B OBITY U TPY/IOBOU AEATENBHOCTH B LIEIAX COXPAHEHUS
CBOETO 310POBbsSI U OKPYXAIOIIeH MPUPOAHOM Cpeibl, OTACHOCTh BO3/ICHCTBUS Ha KUBbIE OPraHU3MbI
OpPraHUYECKUX BEILIECTB OTJENIBHBIX KJIACCOB (YIJI€BOJOPO/Ibl, CIIUPTHI, (PEHOIIBI, XJIOPOPraHMUECKUE TPOU3BOIHBIE,
aJbJIETU/IbI U JIp.), OKA3aTelb NPEJeIbHO JONYCTUMOM KOHIIEHTPAIMK U €r0 HCIOIb30BaHHE.

VYuaebnuk ctp.152,
naparpad 29, ymp.4.

65-66

XuMHYECKHE TEXHOJOIMU B MOBCEAHEBHOM U NMPO(PEeCCHOHANBHOM AeATEJbHOCTH YeJI0BEeKa.

Ponp xumuu B obecrieueHnn HKOJIOTHYECKOM, JHEPreTHYECKON U MUIIEBOI 0€30MacHOCTH, Pa3BUTHH MEIUIIHHBI,
CO3/IaHUH HOBBIX MaTE€pPHAIOB (B 3aBUCUMOCTHU OT BHJIa POHECCHOHATBLHON ASSITENFHOCTH), HOBBIX HCTOYHUKOB
SHEpruu (aJbTepHATUBHBIC HICTOYHUKH dHEPrun). [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKUX
peakiuii. [IpeacraBnenust 00 0OMIMX HAYYHBIX MPUHIIUTIAX TPOMBIIIJIEHHOTO OMyYeHUs BAXKHEUIIIUX BEIIECTB (Ha
npuMepax MpOU3BOJICTBA aMMHUAaKa, CEPHON KHCIIOThI, METAHOJIA).

XuMHUS U 3J0POBBE UEIOBEKa: MpaBuiia 0€30MacCHOT0 UCTIOIB30BaHUS JIEKAPCTBEHHBIX MPEnapaToB, OLITOBOM
XMMHH B IIOBCETHCBHOM KHU3HU.

YueOuuk ctp.158,
naparpad 30, ymp.9.

67-68

Ilpakmuueckoe 3anamue Nol5. «Ilpumenenue xumuueckux eeuiecme U mexHoa02uil ¢ yuemom oyoyuiei
npogheccuonanbroll 0esamenbHOCHU».

Pemenue keiic-3ama4 mo TeMaM: MUIIEBBIE TPOTYKThI, OCHOBBI PAllUOHATILHOTO TUTAHUS, BaKHEHTITHE
CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE MAaTEPHAJIbI, CEJIbCKOXO35IIICTBEHHOE MPOU3BOICTBO, KPACKH, CTEKIIO,
KepaMHKa, MaTePUAITbI JIJIs1 DJICKTPOHUKH, HAHOMATePUaJTbl, TEKCTHUJIHHBIC BOJIOKHA, ICTOYHUKH YHEPTHH,
OpraHHYECKUe U MUHEpaTbHbIE YIOOPESHHUSI, TIEKAPCTBEHHBIE K KOCMETHYECKHE Mpernaparhl, ObITOBAsS XHUMHUSI,
MaTepHaJIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

YueOuuk ctp.158,
naparpad 30, ymp.8.
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69-70 | Ilpaxmuueckoe 3anamue Nel6. «IIpedocmasnenue pe3ynbmamos pewteHus nPoGheccuoHaAIbHBIX 3a0auy.
3ammra: [IpeacraBieHne pe3ynbTaToB pelIeHus Keic-3a1a4 B (hopMe MUHU-TOKIaa (HOMyCKaeTCs
HCIOJIb30BaHuE rpaduuecKiX U MPE3eHTAMOHHBIX MaTEPHUAJIOB)

VYyebnuk cTp.158,
naparpad 30, ymp.5.

71-72 | InddepeHuHpOBaHHBII 3a4eT MO Kypcy «XHUMHUS».

Bcero: 72

Bo B3auMozaelcTBUM ¢ IpenojaBaresieM 72
Koncynpranuu 0

Teopernueckoe oOydeHne 32
JuddepeHnmpoBanHbIii 3a4eT 2
[TpakTideckue 3aHITHS 32 KypC 32
JlaboparopHbIe 3aHATHS 32 KypC 6
KoHTpoJibHBbIE paboThI 32 Kypc Ou

CP 3a kypc 0

YpoBeHb 0CBOCHUS JAHHOM Y4eOHOM JUCHUILIMHBI NIPeANnoJaraer 1o oTAeJbHbBIM TeMaM Kypca pacnpeaejieHue YPoBHs ocBoenus ot 1 o 3.

HJ'ISI XapaKTCPUCTHUKU YPOBHS OCBOCHUS yqe6Horo MaTepHalia UCIIOJIb3YIOTCs CIICAYIOIINEC 0003HAYEHHUS:

1 — o3HaKOMUTENbHBIN (BOCIIPOM3BEIEHNE HHPOPMAIINH, Y3HABaHUE (pacro3HaBaHue), OObSICHEHHE paHEee N3YUEHHBIX 00ObEKTOB, CBOMCTB U T.I1.);

2 — penpoyKTUBHBIN (BBIIIOJHEHHUE AEATEIBHOCTH 10 00pasily, MHCTPYKLIUU WU MO/ PYKOBOJICTBOM);
3 — MPOAYKTUBHBIN (CaMOCTOSTENBHOE IJIAHUPOBAHUE U BBIITOJIHEHHUE JACITEIHHOCTH, PEHICHUE TPOOIEMHBIX 3a/1a4).
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3. YCJIOBUSI PEAJIM3AIINHY YYEBHOM JJUCIIUTIIMHBI
3.1. TpeGoBaHusi K MUHUMAJIbHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecrevyeHUuIo
Peanuzanus yueOHON MUCHMIUIMHBI TPeOyeT HAMMYUS y4eOHOTO KaOMHETa XUMUU W/UIH yaeOHOM

XUMHYECKOH JIabopaTOpHH.

O6opynoBanue ydeOHOT0 KaOMHETa:
1.Ctoin yuurens - 1 wmr.

2.Cryn yuurens - 1 mr.

3.1kad kHMKHBIHA - 1 T,

4.Ikad rapaepoOHsIif - 1 mT.

5.Cton yueHnueckuit - 16 mir.

6.Cryn yueHnyeckus - 32 mr.

7. Jlocka ximaccHas - 1 miT.

8. KomnbroTepHbIii cTOI - 2 TIT.

9. Komnerotep - 1 wr.

10.Ctenp - 27 mrt.

11.Ctyn noayMsarkui - 3 mir.

12.1lIxad BBHITSHKHOM - 1 1T,

13.11Ixa¢ geThIpeXCeKIMOHHBIH - | mIT.
14.1lIkad mMeTannnyeckuil moJ BBITSKKY - 1 mT.
15.Ceiid - 1 mr.

16.11Ikxad mis XxpaHeHUs PEaKTUBOB - 4 IIIT.
17.10kad merammmaeckuit - 1 mr.

JlabopaTopHoe 000pyI0BaHNE IO XUMHH:

- anmapar Juisd AMCTUIUISAIMY BOAbI — 1 1mT.

- HaboOp apeoMeTpoB — | KOMILIEKT.

- OaHg KOMOMHUpPOBaHHas JabopaTtopHas — 1 miT.
- BEChl TEXHUYECKHE C pa3HOBECaMH — | HIT.

- BECHI AHAJIMTUYECKHE C Pa3HOBECAMHU - | IIT.

- BECBI 3JIEKTPOHHBIE yueOHbIE 0 2 KT — 11mT.

- TUrpomeTp (ncuxpomerp ) — 1 mr.

- KoJlopuMeTp-HedenomeTp POoTOINEKTPUISCKUN — 11T,
- KOJIOHKa aficopOIMoHHast — 1miT.

- MarHuTHas Memanka — 1 mr.

- HarpeBareib Juid Ipooupok — 1 mrT.

- pH- meTp MmmwmuBoasT™METp — | IIT.

- IeYb TUrenbHas — | mr.

- COUPTOBKA — | KOMILJIEKT.

- CTOJIUK ITOABEMHO-TIOBOPOTHBIHN C 2-MsI TNIOCKOCTSMH —
1 mrr.

- YCTAHOBKA U1 TATPOBAHUS — | KOMIUIEKT.

- neHTpudyra nemMoHcTparmoHHas — 1 mr.

- mKad CymwIbHbINA — 1 mT.

- DJIEKTPOIUIUTKA JaboparopHas — 1 miT.
[Tocyna:

- OIOKCBHI — KOMILJIEKT.

- OropeTka mpsiMasi ¢ KpaHOM HJIM OJIMBOM
BMECTHMOCTBIO 10 Mi1, 25 MIT — KOMIIJIEKT.

- BOpOHKa J1a00paTOpHast — KOMIUIEKT.
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- KoJ10a KOHUYEeCKasi Pa3HOil eMKOCTH — KOMILIEKT.

- KoJ10a MepHasi pa3HOil eMKOCTH — KOMILJIEKT.

- KpYXKHU GaphopoBbIE — KOMITICKT.

- AJIOYKU CTEKJISTHHBIE — KOMILJICKT.

- [IUIIETKA IJ1a3Has — KOMILIEKT.

- nunetka (Mopa) ¢ 0JJHOM METKOM pa3HOl BMECTUMOCTBIO — KOMILJIEKT.
- [IUIIETKA C JACJICHUSMHU Pa3HON BMECTUMOCTBIO — KOMILJIEKT.

- IPOOUPKHU — KOMILIEKT.

- CTaKaHbl XUMUYECKUE PA3HON EMKOCTU — KOMILJIEKT.

- CTEKJIa MPEMETHbIE — KOMILICKT.

- CTEeKJIa IPEAMETHBIE C YIIIyOJIeHHUEeM ISl KaleJIbHOTO aHAJIN3a — KOMILIEKT.
- CTYIIKA U MEeCTUK — KOMILJIEKT.

- TUTH (papPopoBbIE — KOMIUIEKT.

- UIAJIMHAPBI MEPHBIE — KOMILUICKT.

- JaIKka BeIapUTeNbHas — | mT.
BcnomoratenbHble MaTepHrabl:

- 0aHKa C MPUTEPTOM MPOOKON — KOMILJIEKT.

- Oymara uIbTpOBalIbHAS — KOMILJIEKT.

- BaTa TUrPOCKONMYECKasi — KOMIUIEKT.

- TpyIIa pe3nHOBasl 111 MUKPOOIOPETOK U MUMETOK — KOMILIEKT.

- IIep KaTeb A1l MPOOUPOK — KOMILIEKT.

- epILU JJI1 MOMKH KOJIO ¥ MPOOUPOK — KOMILIIEKT.

- KarcynaTropka — KOMIUIEKT.

- KapaHJaIly 10 CTEKIY — KOMILIEKT.

- KpUCTAJIIN3ATOP — KOMILJIEKT.

- HOXKHHMIIBI — KOMILIEKT.

- aJIOYKU IpaUTOBBIE — KOMILJIEKT.

- TpyOKH PE3NHOBBIE COEMHUTENIbHbBIE — KOMIUIEKT.

- LITAaTUB JJAOOPATOPHBIN /JIs 3aKPEIUICHUS MTOCYbl U TPUOOPOB — KOMILIEKT.
- (ratuB uzMUeckuii ¢ 2-3) JankamMu — KOMIUIEKT.

- ITaTUB JUJISl MPOOUPOK — KOMILIEKT.

- IIUMIBI TUTETBHBIE — KOMILJIEKT.

- (punpTpbI 6€330JIbHBIE — KOMILJIEKT.

- TpPyOKH CTEKJISIHHbIE — KOMIUIEKT.

- TpYOKHU XJIOpKaJIbLIUEBbIE — KOMIUIEKT.

- CTEeKJIa YaCOBbIE — KOMIIJIEKT.

- SKCHUKATOp - KOMIUIEKT.
XUMHUYECKHE PEeaKTHBBI (KOJMUYECTBO B 3aBUCUMOCTH OT YHCJA TPYIII, YEJIOBEK) — KOMITJICKT.

TexHnuueckue cpeacTBa O6y‘-IeHI/I}II
- KOMIIBIOTEP C JTULCH3UOHHBIM IIPOrpaMMHBIM obOecrieyeHueM
- MYJIbTUMEIUA MIPOCKTOP.

3.2. UndopmanuonHoe odecriedeHne 00y4eHust

[lepeuenb pekoMeHyeMbIX yueOHBIX U3gaHuil, IHTepHEeT-pecypcoB, JONOJHUTEIBHOMN JINTEPATYPHI
OcHOBHbBIC HCTOYHHUKH:

1. Pymsutuc, I'.E. Xumus. bazosbiit ypoBenb. YueOnuk mna CIIO: Yuebnuk / I'.E. Pyasutuc, ©.I.

@denpaman - Mocksa: IlpocBemenne, 2024. - 336 c¢. - ISBN 978-5-09-111351-8. - URL:

https://book.ru/book/954734 (nata oopamenwus: 01.06.2025). - TekcT: 3I€KTPOHHBIN.
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JlomoJiHuTeIbHbIE HCTOYHUKH:
1. Tabpuensn, O.C. Xumus. 10 knacc. bazosiii yposenb: Yueonuk / O.C. I'abpuensu, U.I'. Octpoymos,
C.A. CnamkoB - Mocksa: IIpocemenue, 2023. - 128 c. - ISBN 978-5-09-107222-8. - URL:
https://book.ru/book/951378 (nata oopamierus: 01.06.2025). - TekcT: 3I€KTPOHHBIIA.
2. T'abpuensa, O.C. Xumus. 11 knacc. bazossiii yposerb: Yueonuk / O.C. I'abpuensu, N.I'. OctpoymoB,
C.A. CmankoB - Mocksa: IlIpocsemenne, 2023. - 128 c¢. - ISBN 978-5-09-103623-7. - URL:
https://book.ru/book/951379 (nata obpammenus: 01.06.2025). -TeKCT: 37€KTPOHHBIHA.

HNuTepHeT-pecypcen:
1. http://www.chem.msu.su/rus/elibrary/ DnexkrpoHHast GHOIHOTEKA 10 XUMHH.
2. https://content.edsoo.ru/lab/subject/4/ utepakTuBHBIC BUPTyaJbHbIC JAOOPATOPHBIC M MIPAKTHYCCKHE
paboThI 110 XUMHUH.
3. https://app.edu-assist.me/game-survey-constructor/set/list AccucreHT nmpernoaBaTes.
4. https://www.hij.ru/ Hayano-monysisipHblii sxKypHa «XUMHUS U KA3HBY.
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JUCHUILIAHBL
KoHTposie ¥ oOIEHKa pe3ylnbTaTOB OCBOCHMS 00HIe00pa3oBaTeNbHONW UCHUIUIMHBI PACKPHIBAIOTCS dYepe3 IUCHUILIMHAPHBIE PE3YNbTaThl,
HarpaBJeHHbIe HA (JOPMUPOBAHHE OOLIMX U MPO(ECCHOHATBHBIX KOMIIETCHIIMN MO pa3jesiaM M TeMaM COJEepXKaHHUi Yy4eOHOro MaTepuala, a TaKxke
OCYIIECTBIISICTCS NPEINoAaBaTeieM B IPOLECCe NMPOBEACHUS NMPAKTHYECKUX 3aHATHH M Ja0OpaTOPHBIX 3aHATHH, ayIUTOPHBIX CAMOCTOSTEIBbHBIX H
KOHTPOJIbHBIX pa60T, TCCTUPOBAHMS, 4 TAKIKC BBIIIOJIHCHUA O6y‘-IaIOH_[I/IMI/ICSI WHAWBUAYAJIbHBIX 3aI[aHPII>i, IIPOCKTOB, I/ICCJ'ICI[OBaHI/II;'I.

Kox
opmupye
MBIX
Pe3yiabTaTsl 00ydyeHus: (TpeGoBaHus K pe3yJbTaTaM KomrereH | Dopmbl
o0yueHus) 05051 "
(Jluunocmmuvule, memanpeomemmusvie u npeoMemHuble OOmast/mp | MeTOABI Ouenka pe3yJbTaTOB 00y4eHUsA
pe3yIbmamyl 0C80€HUsL yueOH020 npedmema) oeccHoH | KOHTPOJI
ajnbHast 1
KOMIIETEH
st
(OK, IIK)
1 2 3 4
JInuHOCTHBIE Pe3yabTaThl J0JIKHBI OTPAKATH B YACTH: OK 01. Onpoc, Oxcnepmuas oyenka TAYHOCTHBIX Pe3yJIbTATOB:
TPYAOBOI0 BOCIIMTAHUSA: Bvibupam | ¢gponma | TPynoBOro BOCHIMTAHHS:
- TOTOBHOCTH K TPY/Ly, OCO3HAHHUE IIEHHOCTH MacTepCTBa, | b CNOCOObL | IbHAA - TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH
TPYIOJIO0HE; pewienus | beceda, | MacTepCTBa, TPYAOIIOOHE;
- TOTOBHOCTH K aKTUBHOHU AESATEILHOCTH 3a0ay nabopam | — TOTOBHOCTH K aKTUBHOH AeSITEIHLHOCTHU
TEXHOJIOTMYECKOM U COLMAIbHOM HAIIPABJICHHOCTH, npogheccu | opnvle TEXHOJIOTMYECKON U COLMaIbHON HAIIPABIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IIJIAHUPOBATH U CAMOCTOSITEIIBHO OHANLHOU | 3AHAMUSL | CIOCOOHOCTE WHHUIUMPOBATH, TNIAHUPOBATh U
BBIITOJIHATE TaKyIO JCSATCIIBHOCTD, Oesimenvh | u CaMOCTOSITCIBbHO BBIIOJHATE TaKYIO ICATEILHOCTD,
- MHTEPEC K pa3IMuHbIM chepam npodeccuoHanbHON ocmu hpakmuy | — MHTEpPEC K pa3IMuHbIM chepam npodeccuoHanbHON
NeSITeIbHOCTH. npumenum | eckue NEeSITeIbHOCTH.
LHEHHOCTH HAYYHOI'0 MO3HAHMS: €JIbHO K SAHAMUA, | [JeHHOCTH HAYYHOI'0 MIO3HAHMSL:
- c(OpPMUPOBAHHOCTH MUPOBO33PCHUS, pasnuunvt | Qugppepe | _ c(OPMUPOBAHHOCTH MUPOBO33PECHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHs Hayku U | M HYUpOBAd | cOOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
0OIIIeCTBEHHOM NMPAKTHKH, OCHOBAHHOTO Ha JIUaJiore KyapTyp, | KOMMEKCH | HHbll ¥ OOLIECTBEHHOW PAKTHKH, OCHOBAaHHOTO Ha JIHAIOre
CIOCOOCTBYIOIIEr0 OCO3HAHMIO CBOETO MECTa B am savem, KYJBTYP, CITIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTA B
MOJHKYJIBTYPHOM MHPE; OK 02. Umoco6d | onuKynbTYpHOM MHPE;
Hcnonvzos | s

— COBEPIICHCTBOBAHME SI3BIKOBOM M YUTATEJIbCKON

— COBEPIICHCTBOBAHME SI3BIKOBOM W YUTATEJIbCKON
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KYJIbTYpPBI KaK CPEICTBA B3aUMOJIEHCTBUS MEXY JIOJbMU U
MTO3HAHUS MUPA.

rpakIaHCKOr0 BOCTIMTAHUSA:

- TOTOBHOCTb BECTU COBMECTHYIO ACITEIBHOCTh B HHTEPECAX
IpakJaHCKOT'O OOIIECTBa;

- YMEHHE B3aUMOJICHCTBOBATh C COLIMAJILHBIMYA NHCTUTYTaMH B
COOTBETCTBHUH € MX QYHKIMAMHU M Ha3HAYECHUEM.
IKOJIOTHYECKOr0 BOCIIMTAHMA:

- ¢(hOpMHUPOBAHHOCTDH HKOJIOTHUECKON KYJIbTYphl, TOHUMaHUE
BIIUSIHUS COLUAIBbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSTHUE
MPUPOJHOM U COLMAIBHON CPEeIbl, OCOZHAHUE TII00ATBHOTO
XapakTepa 3KOJIOrMYECKHX IMpolieM;

- INIAHUPOBAHUE U OCYLIECTBJICHUE ACVCTBUI B OKPYKAIOIIEH
Cpelle Ha OCHOBE 3HAHHUS LIeJIeW YCTOMYMBOIO pa3BUTHUs
4eJI0BEYECTBA;

- aKTUBHOE HENPUATHE ACUCTBUI, IPUHOCSIINX BPE.
OKpY>Kalollel cpere;

- YMEHUE MPOTHO3UPOBATH HEOIArOMPUATHBIE SKOJIOTMUECKHE
MOCJICACTBUS NPEANPUHUMAEMBIX JIEUCTBUN, IPEJOTBPAIIATh
UX.

MeTanpeamMeTHblie pe3yabTaThl J0JKHbI OTPAXKATh:
Ogi1ajeHne YHMBEPCAIBHBIMH YU4eOHbIMH
MO3HABATEJIbHbIMHM JeHCTBUSIMM:

a) 0a30Bble JIOTHYECKHUE JIeliCTBUSI:

- CaMOCTOSITENNLHO (POPMYITUPOBATH U aKTyaTU3UPOBAThH
npo0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIWBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAHMS JJII CPAaBHEHMSI, KIacCU(PUKAIIMU 1 0000IIeHNS;
- ONpEeNENATh UEIH AESITeIbHOCTH, 33J1aBaTh IApaMETPhI
Y KPUTEPHUU UX TIOCTHKECHUS;

- BBISIBJIATh 3aKOHOMEPHOCTH U TPOTUBOPEYUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCHUTB KOPPEKTUBBI B JESTEIHHOCTD, OIEHUBATH
COOTBETCTBHE PE3yJIbTATOB IEJISIM, OIICHHUBATh PUCKHU
IMOCIICACTBUI JCITEIALHOCTH.
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KYJIbTYpPBI KaK CPEICTBA B3aUMOJICHCTBUS MEXY JTIOJbMU U
MTO3HAHUS MUDA.

rPakKIAHCKOI0 BOCIIMTAHMSA:

- TOTOBHOCTb BECTH COBMECTHYIO ACITEIBHOCT B HHTEPECAX
IpakTaHCKOTO OOIIECTBa;

- YMEHHE B3aUMOJIEHCTBOBATh C COLIMAIbHBIMA HHCTUTYTaMU
B COOTBETCTBUH C UX (QDYHKIMSIMU U Ha3HAYCHUEM.
JKOJIOTHYECKOr0 BOCIIMTAHUA:

- ¢(hOPMUPOBAHHOCTH IKOJIOTUIECKOH KYJIbTYphl, HOHUMaHHE
BJIMSIHUS COLMAIBHO-D)KOHOMUYECKHUX ITPOLIECCOB Ha
COCTOSIHHE MPUPOJHOM U COLUMAIIBHON CPEJIbl, OCO3HAHHUE
r7100aIbHOTO XapakTepa 3KOJOTHUECKUX Mpooiem;

- INIAHUPOBAHNE U OCYLIECTBICHUE ACUCTBUN B OKPYKAIOIIECH
Cpelle Ha OCHOBE 3HAHMS LIEJIEH YCTONYMBOTO Pa3BUTHS
YeJI0BEYECTBA;

- aKTUBHOE HENPUATHE ACUCTBUN, IPUHOCSILNX BPE]
OKpY>Karolleu cpele;

- YMEHHUE IPOTHO3UPOBATH HEOIArOMPUATHBIE IKOJIOTMUECKUE
HOCJIEACTBUSI IPEANIPUHUMAEMBIX JIEHCTBUM, IPEAOTBPAILATh
uX.

Oxcnepmuas oyenka MeTanpeAMeTHbIX pPe3yJbTATOB!
OgiageHne yHHMBepPCAJIbHBIMH YU4eOHbIMH
MO3HABATEJbHBIMM IeHCTBUSIMH:

a) 0a3oBbIe JOTNYeCKHE AeiiCTBUSA.

- CaMOCTOSITENNLHO (POPMYITUPOBATH U aKTyaTU3UPOBAThH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— yCTaHABIMBATh CYIIECTBEHHBIN TPU3HAK WU
OCHOBaHUS JJIsl CPAaBHEHM S, KJacCU(pUKAIIMU 1 0000IIEeHNS;
- ONpPEeNENATh UEIu ASSITENbHOCTH, 33/1aBaTh IapaMETPhI
Y KPUTEPHUU UX IOCTUKEHUS;

- BBISIBJIATh 3aKOHOMEPHOCTU U TPOTUBOPEUUS B
paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTD, OIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM, OTICHUBATh PUCKU
TOCECTBUHN AESATETbHOCTH.
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0) 0a30BbIE HCCIeN0BaTENbCKUE e CTBUS:

- BJIa/IETh HABbIKaMHU y4eOHO-MCCIIEA0BATEIbCKOMN U
MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMHU Pa3pelIeHUs Mpooem;
- BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U
aKTyaJlu3UpOBaTh 3a/1a4y, BbIIBUTATh TUIIOTE3Y €€ PeLICHHS,
HaxXOJUTb apTYMCHTBI JJIs1 AOKA3aTCIbCTBA CBOUX
YTBEPKACHUM, 3a/1aBaTh TapaMeTPbl U KPUTEPUH PEIICHHUS;
- AHAJIM3UPOBATD IMMOJIYYCHHBIC B XOAC PCUHICHUA 3a1a4n
PE3YIbTAaThl, KPUTUYCCKHN OLCHUBATH UX JOCTOBCPHOCTD,
MIPOTrHO3UPOBATh U3MEHEHHNE B HOBBIX YCIIOBHSIX;

YMCTb NNICPCHOCUTH 3HAHHWA B ITIO3HABATCIIbHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIHbHOCTH.

B) pa6ora ¢ undopmanmeii:

— BJIa/IETh HABBIKAMU MOJTY4YSHHS] HHPOPMAIIUH U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBIIATh
MOUCK, aHAJIU3, CHCTEMATU3AINI0 U UHTEPIPETALINIO
nH(pOpMaLIUY PA3IUYHBIX BUIOB U (OPM MPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IIMYHBIX JOPMATAX C YIETOM
Ha3HaYeHUs] HHPOPMAIUK U LEIEeBON ayJUTOPUH, BHIOMpast
ONTUMAJIBHYIO (POPMY MPEICTABICHUS U BU3YAIU3AIIHH;

- OLCHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD
nH(pOopMaln1, €e COOTBETCTBHUE TPABOBBIM U MOPAJIbHO-
ATUYECKUM HOPMaM;

BJIAZICTh HABbIKAMU pacCliO3HaBaHWA W 3alllUThI I/IH(bOpMaIII/II/I,
nH(OPMAIIMOHHON OE€30MaCHOCTH JTUYHOCTH.

MeTanpeameTHblie pe3yabTaThl J0JIKHbI 0TPAXKATh:
OgyageHne yHHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH
ACHCTBUAMMU:

0) COBMeCTHAs 1eAITeJIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILIECTBA KOMaHAHON 1
WH/IMBUYaJIbHOU paboTHI;

- IPUHUMATD 1I€TTH COBMECTHOM JIEATEIbHOCTH,
OpPraHMU30BBIBATh U KOOPAWHUPOBATH JAEHCTBUS 110 €€
JOCTHKEHHIO: COCTABJISITh TUIAH JIEHCTBHM, pacIpeesaTh POJIn
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0) 0a30BbIE HCCIeN0BATENbCKHUE € CTBUS:

- BJIa/IETh HAaBbIKaMU y4eOHO-UCCIIE0BATEIbCKOM U
MIPOEKTHOM JIeATEIHbHOCTH, HABBIKAMHU Pa3pelIeHUs MpooIIem;
- BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3H U
aKTyaJlu3UpOBaTh 33/1a4y, BEIIBUTATh THIIOTE3Y €€ PeleHus,
HaxXOJUTb apryMCHTHI JJIS 1OKA3aTCIbCTBA CBOUX
YTBEPXACHUIA, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;
- AHAJIU3UPOBATDH IMOJTYYCHHBIC B XO0A€ PCUICHUA 3a1a4un
PE3YIbTAThl, KPUTHYCCKHU OLICHUBATH UX JOCTOBCPHOCTD,
POrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

YMCTh IICPCHOCUTH 3HAHUSA B [TO3HABATCIIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEACATEIIbHOCTH.

B) pa6ora ¢ ungopmanmueii:

— BJIa/ICTh HABbIKAMU MOJIY4YEHUS] HHPOPMAIUH U3
UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIHHO OCYIIECTBISATh
MOMCK, aHAJIN3, CACTEMATU3AINIO U HHTEPIPETALINIO
uHGOpMaIIMU PA3INYHBIX BUIOB U (JOPM MPEICTABICHUS;

- co3/aBaTh TEKCThI B Pa3JIMYHbIX (popMaTax c yuerom
Ha3zHaueHUs HH(OPMAIINH U IIETICBON ayAUTOPUH, BEIOUpaAs
ONTUMAJIBHYIO (POPMY IIPEJICTABICHUS U BU3YyaIHU3aIUH;

- OL€CHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD
nH(popMalny, ee COOTBETCTBHUE MTPABOBBIM U MOPAJIbHO-
ATUYECKHM HOPMaM;

BJIAZICTh HABBIKAMU pacCliO3HaBaHWA W 3alIUTHI I/IH(l)OpMaHI/II/I,
UH(GOPMaIMOHHON 0€30MaCHOCTH JTHYHOCTH.

Oxcnepmuas oyenka MeTanpeIMeTHBIX Pe3yJIbTATOB:
OBiajeHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH
JIeHCTBASIMMU:

0) COBMeCTHas 1eITeJIbHOCTD:

- IOHUMATh U UCIIOJIb30BaTh MIPEUMYIIIECTBA KOMAHIHON U
WHIUBUAYAIbHON paboOThI;

- IPUHUMATH [IETTU COBMECTHOM JIeATEIBHOCTH,
OpPTaHHU30BBIBATH U KOOPJIMHUPOBATH JCHCTBUS TI0 €€
JOCTUKEHHIO: COCTABJIATH IUIAH JCUCTBUMN, pacIpeeNsTh
POJIH C YIETOM MHEHHI YIaCTHUKOB 00CYKIaTh Pe3yIbTaThl

31




C y4€TOM MHEHHUU YYaCTHUKOB O0CYXIaTh PE3yIbTaThI
COBMECTHOM pabOTHI.

OgiaieHHe YHHBePCAJIbLHBIMHU PeryisiTHBHBIMHA
JeHCTBUSIMU:

r) IpUHATHE ce0sl M IPYTruX JIdei:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JIOACH Mpu
aHaJIN3€ PE3yJIbTaTOB JAEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTHUX JIOJeH Ha OIIHOKH;
- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C TO3UIHH JAPYTOro
YelioBeKa.

MeTtanpeaMeTHble pe3yabTAThI J0JKHBI OTPAXKATD:
OgyajgeHne yHHBepPCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJIbHBIMH JefiCTBUSIMM:

B) pabora ¢ ungopmanmei:

- UCTIOJIB30BATh CPEACTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEILIEHUU KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C
coOmoieHreM TpeOoBaHUI SPrOHOMUKH, TEXHUKH
0€30MacCHOCTH, TUTHEHBI, PECYypPCOCOEpEKEHHSI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOW O€30MaCHOCTH.

IIpenmeTHbIe pe3yabTaThl

I1P6 01. chopMupoBaHHOCTH MPEICTABICHUN: O XMUMHUYECKOM
COCTaBJISAIOUIEHN €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIH
XUMHHU B IO3HAHUU SIBJICHUH MPUPO/IbI, B POPMUPOBAHUU
MBILUIEHUS U KYJIbTYPBI JINYHOCTH, €€ (DyHKIIMOHAJIbHON
IrPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHsl TPAaKTUIECKUX
3aJ]a4u ¥ 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY
3/I0pOBBIO U IPUPOJIHOM cpenie;

ITP0 02. BrageHne CUCTEMOM XMMHYECKHUX 3HAHUH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIArarolie MOHATUS (XUMUYECKHUI
3NIEMEHT, aTOM, DJIEKTPOHHAast 000JI04Ka aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJa, BaJICHTHOCTH,
ANEKTPOOTPHULATENBLHOCTD, CTETIEHb OKUCIIEHNS, XMMUUYECKas
CBS13b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BbEM, YTIIepOIHbII
CKeJleT, PyHKIIMOHAIbHAs TPyIa, paJuKall, H30MepHs,
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COBMECTHOH paboTHI.

OBiageHne yHMBePCAJIbHBIMHU PeryisiTHBHBIMHA
AefCTBUSIMHU:

I) IPUHATHE ce0sl U APYTrUX JIIOJde:

- IPUHUMATh MOTHUBHI M APTYMEHTHI IPYTUX JIIOJeH pu
aHaJIu3e Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOCH HA OMIMOKY;
- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro
YeJI0BeKa.

MeTtanpeameTHble pe3yJibTAThl J0KHbI OTPAKATH:
OBJajieHNe YHUBEPCAJIBLHBIMH Y4eOHBIMH
NMO03HABATEJIbHbIMHU AelCTBUSMMU:

B) pa6ora ¢ undopmanmeii:

- HCIIOJIB30BATh Cpe/icTBa HH(POPMAIIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX M OpraHU3allMOHHBIX 3a/1a4 C
coOnroieHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30MMacHOCTH, TUTUEHBI, PeCypcocOepekeHUs, TPABOBBIX U
STHYECKUX HOPM, HOPM HH(OPMAITHOHHON 0€30IacHOCTH.

Oxcnepmuas oyenka NpeAMETHBIX pPe3yJbTATOB:

IIP6 01. chopMUpOBaHHOCTH MIPEICTABICHUN: O XUMHUYECKOM
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHUPA, POJIN
XVMHWU B TIO3HAHWUH SIBJICHUN TIPUPOJIBI, B GOPMUPOBAHUN
MBIIIICHUSI U KYJIbTYPbI IMYHOCTH, €€ (YHKIIMOHATIBHON
IrPaMOTHOCTH, HEOOXOIUMOM JIJIs1 pelIeHUs TPAKTUYECKUX
3aJa4 ¥ 9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;

IIP0 02. BiageHne CUCTEMO XMMHUYECKHUX 3HAaHUM, KOTOPAs
BKJIFOYAET: OCHOBOIOJIArarolue MOHATUS (XUMUYECKUIT
9IIEMEHT, aTOM, DJIEKTPOHHAast 000JI04Ka aToma, s-, p-, d-
3JIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS,
XUMHYECKas CBSI3b, MOJIb, MOJISIpHASI Macca, MOJIIPHBIN
00beM, YIIIEpOAHBIN CKeleT, QYHKIIMOHAIbHAS TpyNa,
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M30MEPBI, TOMOJIOTHYECKUH Psil, TOMOJIOTH, YTJIEBOJOPOIbI, PA3IUYHbL paauKal, u30MepHUs, U30MEPbI, TOMOJIOITMUECKUN P,
KHCIIOPO/I- ¥ a30TCO/IEPKALINE COeAMHEHUS, OMOJIOTMUYECKH X 8U008 TOMOJIOTH, YTJIE€BOJOPO/IbI, KUCIOPOA- U a30TCOAepKallne
aKTUBHBIC BEIIECTBA (YTJIEBOJBI, )KUPBI, OCTIKN), MOHOMED, oesimeinbH COEIMHEHUS], OMOJIOTUYECKU aKTUBHBIE BEIIeCTBA (YIJIEBOIBI,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE ocmu u YKUPBI, OCJIKN), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
COEMHEHMS, KPUCTAININYECKAsl pelIeTKa, TUIIbl XUMHUUECKHUX obweHus BBICOKOMOJIEKYJISIPHBIE COEMHEHMSI, KPUCTAILIINYECKAS
peakuuii (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30-1 Ooemeii pelieTka, TUIbl XUMHUYECKHUX pPeaKIuil (OKUCIUTEIbHO-
SHIOTEPMHUYECKHE, PEaKIIMU HOHHOTO 0OMEHa), pacTBOp, pannezo u BOCCTAaHOBUTEJbHBIE, 3K30-U SHAOTEPMHUECKUE, PEAKIINU
ANEKTPOJIUTHI, HEAIEKTPOIUTHI, JIEKTPOIUTHUECKAS OOUIKOIbH MOHHOTO 0OMEHA), PacTBOP, FIEKTPOIUTHI, HEATEKTPOIIUTHI,
JUCCOLMAIMs, OKMCIUTEINb, BOCCTAHOBUTEIIb, CKOPOCTb 020 NEKTPOIUTUYECKAS TUCCOLMALINS, OKUCIIUTEND,
XUMHUYECKOHN peaklny, XUMUYECKOEe PAaBHOBECHE), TECOPUH U 6o3pacma, BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOU peakiuy,

3aKOHBI (T€OpUsl XMMUUYECKOTO CTPOCHUSI OPraHUYECKHUX 8 Mmom XMMHUYECKOE PABHOBECHUE), TEOPUU U 3aKOHBI (TEOPHUSI
BemectB A.M. byTnepoBa, Teopus 3MeKTPOTUTHUECKON uucne XUMHYECKOTO CTPOCHHS OpraHnYecKuX BemecTB A.M.
auccounanuu, nepuoguyeckuit 3akon .M. Menneneena, Ooemeli ¢ bytneposa, Teopus 3MEKTPOJUTHUECKON JUCCOUUALINH,
3aKOH COXPaHEHMs MACChl), 3aKOHOMEPHOCTH, CAMBOJIMYECKUI | ocpaHuuen nepuoanueckuii 3akon JI.M. MenneneeBa, 3aK0OH COXpaHEHUS
S3BIK XUMUH, (PAKTOIIOTUYECKUE CBEJICHHS O CBOICTBAX, HbIMU Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUN A3BIK XUMUH,
cocTaBe, MOJy4YeHUH 1 0€30IaCHOM UCIOIb30BAHUU B03MOMNCHO (bakTonornueckue CBEJACHMs O CBOMCTBAX, COCTaRBe,
BAXHEHIINX HEOPTaHUYECKUX U OPIraHUYECKUX BELLECTB B cmamu HOJTy4Y€HUH 1 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIINX
OBITY U IPAKTHYECKOH eATEIHbHOCTH YEJIOBEKa; 300p08bA. HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB B OBITY U

IIP6 03. chopmMupoBaHHOCTH YMEHUI BBISIBIISITH XapaKTEPHBIE MPAKTUYECKOU JIEITENBHOCTH YEJIOBEKA;

MIPU3HAKU U B3aUMOCBSI3b U3YUYEHHBIX IOHATHI, IPUMEHSATD 1IK 3.2. I1P6 03. chopMUpOBaHHOCTH YMEHHI BBISBISATH
COOTBETCTBYIOIIME TIOHATHS [IPU ONIUCAHUU CTPOEHUS U Cozoasam XapaKTepHbIC MPU3HAKU U B3aMMOCBSI3b U3yUYECHHBIX MOHATUH,
CBOMCTB HEOPTraHUYECKUX U OPTaHUYECKUX BELIECTB U UX b NPUMEHATH COOTBETCTBYIOIIUE MOHATHS MPU ONUCAHUU
MIPEBPAIICHUI; BBISBISATH B3aUMOCBSI3h XUMHUYECKUX 3HAHUU C | pa36usaio CTPOEHHS Y CBOMCTB HEOPTaHUYECKUX U OPTraHMYECKUX
MOHSATUSAMHU U MPEACTABICHUSMU IPYTUX €CTECTBEHHOHAYYHBIX | WyI0 BEILECTB U UX MPEBPALLIECHUN; BBIABISTh B3AUMOCBS3b
IIPEIMETOB; npeomemH XUMUYECKUX 3HAHUM C TIOHSATUSIMH U MPEJCTaBICHUSIMU

I1P6 04. chopMrpoBaHHOCTH YMEHH HUCIIOJIB30BAThH o- JPYTUX €CTECTBEHHOHAYYHBIX MPEIMETOB;

HaVMEHOBAHMS XUMUYECKUX COCMHEHUN MEKIyHAPOIHOTO npocmpau I1P06 04. cpopMUpOBaHHOCTH YMEHHUH HUCIIOJIB30BATh

COI03a TEOPETHYECKOM U MPUKIIAJHON XUMHUH U TPUBUATILHBIE CMBEHHYIO HAaMMEHOBAHMS XUMHUYECKUX COEAMHEHUN MEXITYHAPOIHOTO
Ha3BaHMsI BAXKHEHIINX BEIIECTB (3TUJIEH, alleTUJICH, TJIMLEPUH, | cpedy, COI03a TEOPETHUYECKON M MPUKIIATHON XUMHUH U TPUBUATILHBIE
denon, popmanbaerui, yKCycHasi KUCIOTa, TIUIHH, YTapHBIH | 1036071410 HA3BaHUS BOKHEHIINX BEIIECTB (ITUJICH, alleTUIICH,

ras, yrjleKUciblii ra3, aMMHaK, raiieHas u3BecTb, HeraueHas Wy rIIMLepyH, Genos, GopManbIerui, yKCycHas KUcioTa,
W3BECTh, MUTHEBAS COJA M IPYTHX ), COCTABIATH (HOPMYJIIbI opeanu308 TJIMIMH, YTapHBIN Ta3, YIIEKUCIbIN ra3, aMMHaK, ramieHas
HEOpPraHMYECKUX U OPraHUYECKHUX BEIIECTB, YpaBHEHUS amo W3BECTb, HETallleHas! U3BECTh, MUTHhEBAsI CO/A U APYTHUX),
XUMHYECKHUX PEAKIHiA, O0BSICHATH UX CMBICH; TOATBEPKIATh obyuenue COCTaBIATH (GOPMYIBI HEOPTAaHUYECKUX M OPTaHUIECKIX
XapaKTepHble XMMUUYECKHE CBOMCTBA BELIECTB oemeii BEIIIECTB, YPABHEHUS XUMUYECKUX PEAKIIUN, OOBICHITH UX
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMHU U 3alMCSIMU YPABHEHUH | panne20 u CMBICJT; IOATBEPKIATh XapaKTepHbIe XUMHUECKHE CBOMCTBA
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XUMHYECKUX PEAKIIUM;

I1P6 05. chopmMupoBaHHOCTH YMEHHI YCTaHABINBATH
MPUHAUICKHOCTh U3YYEHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB K OMPEeNIEHHBIM KJIaccaM U rpynnam
COEMHEHHH, XapaKTEPU30BaTh UX COCTAB U BAXKHEUILINE
CBOMCTBA; ONPEENATh BUJIbI XUMHUYECKHUX CBS3CH
(KoBasieHTHAs, MOHHAS, METAJNTNYECKas, BOJOPOAHAS ), TUIIBI
KPUCTAJIMYECKUX PEIIETOK BEIECTB; KIaCCU(PHUIIMPOBAThH
XUMHUYECKUE PEaKIInH;

IIP6 06. BiageHNE OCHOBHBIMU METOJIaMH HAYYHOTO
MMO3HAHMS BEIIECTB M XUMHUECKUX SIBJICHUH (HaOII0/1eHue,
HU3MEpEeHHE, SKCIIEPUMEHT, MOJICITUPOBAHUE);

I1P6 07. cpopMUpOBaHHOCTH YMEHHM IPOBOJUTH PACUETHI 110
XUMHUYECKUM (HOpPMYJIaM U ypaBHEHUSM XUMHUYECKUX PeaKluit
C MCIIOJIh30BaHUEM (DHU3UYECKHUX BEIMYMH, XapAKTEPU3YIONTIX
BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: MAcChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS1) ra30B, KOJIMYECTBA BEILIECTBA;
UCIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JIJIS1 IPUHATHUS
penieHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM.

I1P6 08. chopMupoBaHHOCTH YMEHHI TUIAHUPOBATH U
BBITIOJTHATh XUMUYECKUH KCTIEPUMEHT (TIpEBpaIlleHUs
OpraHUYECKUX BEIIECTB MTPU HAIPEBAHUH, MTOTYyUEHUE dTUIICHA
Y U3y4YEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIMK HA
aJTBJICTU/IBI, KpaxXMaJll, YKCYCHYIO KHUCIIOTY; JICHATYypaIus
OENKOB MPU HarPEeBaHUU, [IBETHBIC PEAKIINH OEJIKOB;
MIPOBOJIUTH PEAKIIMH HOHHOTO 0OMEHA, ONPEICIATh Cpey
BOJHBIX PACTBOPOB, KAUeCTBEHHBIC PEaKIIUU Ha Cynbdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMS; PeIlIaTh
AKCIIEPUMEHTAJIbHBIE 33]1a4M 10 TeMaM "Metamibl" u
"HemeTansl") B COOTBETCTBUU C IPABUIIAMHU TEXHUKH
0€30MMacHOCTH MPH OOpAIeHUH C BEIIECTBAMHU U
J1a00paTOPHBIM 000PYIOBAHUEM; TIPEICTABIISATh PE3YIbTATHI
XUMHYECKOT0 IKCIIEPUMEHTa B (hopMe 3allicu ypaBHEHUI
COOTBETCTBYIOIIMX PEaKIii U POpMyIUPOBATH BHIBOJIBI HA
OCHOBE 3TUX PE3YJbTATOB;
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BEILIECTB COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMU U 3aMUCIMHU
YpaBHEHUN XUMUYECKUX PEaKIIHil;

I1P6 05. chopMUpPOBAaHHOCTH YMEHHI YCTAHABIINBATH
INPUHAIJIEKHOCTh U3YYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB K ONPEICICHHBIM KJ1accaM U
rpyIIiaM COeAUHEHUH, XapaKTepru30BaTh UX COCTaB U
Ba)XKHEHUILME CBOMCTBA; ONPEAEIATh BUJIbI XUMUYECKUX
CBsi3eil (KOBaJeHTHAs, MOHHAs, METAJUTMUECKas, BOJAOPOIHA),
THUITIBl KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB;
KJIAaCCU(PUIIMPOBATH XUMUYECKUE PEaKLIUU;

IIP0 06. BiageHNE OCHOBHBIMU METOAAMU HAyYHOT'O
MO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUH (HaOMI01eHNe,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHUE);

I1P6 07. chpopMUpOBaHHOCTH YMEHHI IPOBOJUTH PACUETHI 110
XUMHYCCKUM (DOpMYyITaM U ypaBHEHUSM XHMHUECKUX
peakIuii ¢ UCIOJIb30BaHuEM (PU3HUECKUX BEIUYMH,
XapaKTEepU3YIOIIMNX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00bemMa (HOpMaibHbIE YCIOBHS) Ta30B, KOJTUYECTBA
BEIIECTBA; UCII0JIb30BaTh CUCTEMHbIE XMMUUECKHE 3HAHUS
JUTSI IPUHSTHUS PEILICHUNA B KOHKPETHBIX KU3HEHHBIX
CUTYAIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHECHHUEM.
I1P6 08. chopmMupoBaHHOCTH YMEHHI IITAHUPOBATH U
BBITIOJTHATH XUMHUECKUH IKCIIEPUMEHT (TIPEBpAIICHUS
OpPraHMYECKUX BELIECTB IIPU HAIrPEBAHUHU, ITOJTyUEHUE
STHJIEHA U U3yYEHUE €r0 CBOMCTB, KAUYECTBEHHbIE PEAaKIIUU Ha
albJAETU/Ibl, KpaXMaJl, YKCYCHYIO KUCIIOTY; AeHaTypalus
OCJIKOB TIPY HarpeBaHUHU, IBETHBIC PEAKIIUU OEITKOB;
MPOBOJNUTH PEAKIIUN HOHHOTO OOMEHa, OTPEACIISATh CPEIy
BOJHBIX PaCTBOPOB, KAUECTBEHHBIE peaKkuu Ha Ccyibdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS;, PEIIaTh
SKCIIEpPUMEHTAIbHBIE 3a/1a4u 10 TeMaM "MeTamisl" u
"HemeTansl") B COOTBETCTBUH C IIPaBUIIAMHU TEXHUKH
0€30MacHOCTH TPU 0OPAIEHUHN C BEIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHUEM; IPEACTABISATH PE3YIbTATHI
XUMHYECKOI0 IKCIIEpUMEHTa B (hopMe 3allucu ypaBHEHU I
COOTBETCTBYIOIIUX peakiuii ¥ GOpMyTUPOBAThH BHIBOJIBI HA
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I1P6 09. chopMupoBaHHOCTH YMEHHSI aHATHU3UPOBATH
XUMHUYECKYI0 HH(POPMAIIUIO, TOTy4aeMYI0 U3 pa3HbIX
HUCTOYHUKOB (CpeACTB MaccoBOM nH(popmanuu, cetb IHTepHET
U IPYTHE).

I1P6 10. chopMupoBaHHOCTH YMEHUHN COOJIIOATh IPaBUIA
HKOJIOTMUYECKHU 1[EIeCO00Pa3HOro MOBEACHHUS B OBITY U
TPYJAOBOH AESITEIBLHOCTH B LIENSIX COXPAHEHUS CBOETO 370POBbsI
U OKpY’KaroIllel IPUPOIHOM Cpeibl; YYUTHIBATH OMACHOCTD
BO3/ICHCTBUS Ha KUBbIE OPraHU3MBbI OIIPE/IEIICHHBIX BELLECTB,
MTOHMMasI CMBICIT TOKa3aTeJsl MPEeAeIbHOM JOMYCTUMON
KOHLIEHTpALUH.

OCHOBE 3THUX PE3YJIbTATOB;
ITP6 09. chopMupoBaHHOCTH YMEHHUSI AHATU3UPOBATH
XUMHAYECKYI0 HHPOPMALIUIO, TTOITY4aeMYI0 U3 Pa3HBIX
UCTOYHUKOB (CpeACTB MacCcOBOM MH(OPMALIUU, CETh
Wurepuer u apyrue).

ITP6 10. chopMUpOBaHHOCTh YMEHUN COOJIIOIATh MPaBHIIa
HKOJIOTUYECKH 11eJ1IeCO00pa3HOro MOBEACHUS B ObITY U
TPYJIOBOH JESATEIBHOCTU B LIEISAX COXPAHEHUSI CBOETO
3I0POBbS U OKPYXKAIOLIEH IPUPOJHOM CPe/ibl; YYUTHIBATh
ONAacCHOCTh BO3CHCTBUS HA KUBbIE OPraHU3MBbI
OIpE/ICJICHHBIX BEIIECTB, IOHUMasl CMBICI IIOKa3aTells
npeaebHON JOIYCTUMOM KOHLEHTPALUK.

PazpaboTunk:
bY «PanyxHUHCKHI
MOIATEXHUYECKUN KOJUIEIK)) OPENoAaBaTEID

JKCHepT:
bY «PanyxHUHCKHI
HOJUTEXHUUYECKUN KOJLIEKY 3aMECTUTENL aupektopa no MP

Hcaneixkosa O.B.

Yepuosa JI.M.
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5. JUCT UBSMEHEHHUH U JOIIOJTHEHU

JlomoyiHeHUs U U3MEHEHHs B pab0ovylo MporpaMmy Ha

y4eOHBIHN TO/

B pa6ouyto nmporpammy VI «Xumusi» muist cnermanbHoctr 44.02.01 JlomkonsHOE 0Opa3oBaHue.

Ne HU3MCHCHMUSA, 1aTA BHCCCHUSI U3MCHCHUSA

Pa3znes nporpaMmmbl

Crp.

OcHoBaHue:

HaHpI/IMepI IOABJICHHUEC HOBOI'O y‘-IC6HI/IKa; aAKTyaJIn3alunsa OCHOBHI:IX\[[OHOJIHI/ITGJII)HI)IX HCTOYHUKOB.

d.1.0. nmuna BHECHIETO N3MEHEHUS

N3MEHEHUA U JONNIOJIHEHU A, BHECEHHBIE B PABOYYIO ITPOI'PAMMY

JlaTa
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