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1. OBLIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

1.1. Mecro MCHMILUIMHBI B  CTPYKTYpe OCHOBHOH  Npo¢ecCHOHAJIbLHOM
o0pa3oBaTe/IbHON NPOTrPaMMBbI

OOmeobpa3oBarenbHas — JUCHUIUIMHA  «XUMHS»  SBJISIETCS  O0s3aTENIbHOW  4acThIO
o011eo0pa3oBaTebHOTO ITUKIa 00Opa3oBaTeNbHONW mporpaMmbel B cootBercTBHM ¢ PI'OC 1o
CIELIUAJIBHOCTH.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUSA TN CHUIINHBI:

1.2.1. Heap u 33291 JUCHHUILINHDI

CopepxaHue MpOorpaMMbl 00IIE00pa30BaTENbHON JAUCIUILIMHBI «XHUMHUS» HAMPABICHO Ha
JOCTHKEHHUE CIEAYIOIUX LeJIei:

— (GopMUpOBaHHME CHCTEMbl XHMHUYECKUX 3HAHMM Kak BaKHEHIIeld cocTaBisgomen
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIIOYEBbIE MOHSTHUS,
dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XHMMHH, OCBOCHUE S3bIKA HAYKH, YCBOEGHHWE M TOHUMAaHUE
CYILIIHOCTHU JOCTYMHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH MX
pPa3BUTHUSA U CTAHOBJICHUS;

— (opmupoBaHue U pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHYECKHX peakiuil, HEOOXOAMMBIX MJisi MPUOOpETEeHUs YMEHHH OpPHUEHTHPOBATHCS B MHUPE
BEIIIECTB U XMMUYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECCKON U IMOBCEIHEBHOM
KU3HU;

— pa3BUTHE YMEHHMH M CHOCOOOB JIEATEIbHOCTH, CBA3aHHBIX C HaAONIOJEHUEM U
OOBSICHEHHEM XHMHUYECKOTO SKCIIEPUMEHTa, COONIOJEHHEM IpaBHJ OE30MaCHOrO OOpaIIeHUs C
BEIIIECTBAMH.

3apaum IUCHUIIMHBI:

1) chopMUpoBaTh MOHUMaHKHE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHUYECKUX MPOIECCOB
U SBJIICHHM B OKPY’KAIOIIEHW Cpele, a TaKKe MX CBA3b C LEJIOCTHOW HAYYHOM KapTUHOW MHUpA H
JPYTUMHU €CTECTBEHHBIMU HAyKAMM;

2) Pa3BUTh YMEHUSI COCTABIIATH (DOPMYJIbI HEOPTAHUUECKUX U OPTaHUYECKHUX BEIECTB,
YpaBHEHUS XHUMHUYECKHX peaKlUui, OOBICHATH HX CMBICI, HWHTEPIPETUPOBATh PE3YJIbTATHI
XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopMUpOBaThH HaBBIKH MIPOBEACHUS MPOCTEUIINX XUMHUYECKUX
OKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUNA C COOJIIOJICHHEM TIpaBWiI 0O€30MacHOr0 OOpameHust ¢
BelIeCTBaMH U J1a00paTOPHBIM 000PYIOBAHHUEM;

4) pa3BUTh YMEHHS HaXOAWTh, AHAIU3UPOBATH M HCHOJB30BaTh HH(OpMaLHIO
XUMHYECKOTO XapakTepa W3 pa3IMYHBIX HH(POPMAIMOHHBIX HCTOYHHKOB, BKIIOYas Y4YEOHYIO
JTUTEPATypPy, HAyIHBIC MTyOJIUKAIIUU U HHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS MPOTHO3HPOBATh TOCTENCTBUS CBOEH MJCSITENBHOCTH H
XUMUYECKUX TPHUPOJHBIX, OBITOBBIX M TMPOU3BOJCTBEHHBIX IPOIECCOB, YUYUTHIBAS BO3MO>KHBIE
HKOJIOTUYECKUE U COIIMAbHBIE BO3ICUCTBUS;

6) chopMupoBaTh TMOHUMAHHE 3HAYMMOCTH JOCTIDKCHHH XWMHUYECKOW HAyKd |
TEXHOJOTHI Ui pPa3BUTHs COLMATBHOW M TPOU3BOJACTBEHHOW cdep ¢ yMEHHEM MNPUBOAUTH
MPUMEPHI UX TPUMEHEHUS B Pa3IUYHBIX chepax KU3HH.

OUpJIO

1.2.2. Ilnanupyemble pe3yJbTaThl OCBOEHHSI 001I€00pPa30BATEILHONM JUCUMILIMHbBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

O6mme xommerennuu (nanee — OK) u mpodeccuonanpubie kKommereHuun (nainee — I1K)
OI'OC CIIO B COOTHECEHUHU € JIMYHOCTHBIMH, METAMPEIMETHBIMU U MPEIMETHBIMU PE3yJIbTaTaAMU
o0yuenusi 0azoBoro ypoBHs (maee — IIP6) PI'OC COO mnpencraBieHbl B TabIUIIE:



Tadauua 1 — [lnanupyembie pe3yJbTaThl 0CBOEHHs 0011e00pa30BaTeIbHON TUCIHILIMHBI

Kon n
HAaHMeEHOBaHHeE
¢dopmupyembIx
KOMIIeTeH Ui

[InanupyeMble pe3y/bTaThl 0CBOEHHS TUCIHUIIUHBI

Oo0mue

JAucnunimHapHbie

OK 01. Beibupats
CHOCOOBI PeLIeHHUs
3a1a4
po(hecCHOHATTLHOM
JeSITeIIbHOCTH
HPUMEHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

JINYHOCTHBIE Pe3yJbTAThI I0JLKHBI OTPAKATH B YACTH:
TPYOBOr0 BOCIIUTAHUA:

- TOTOBHOCTb K TPYAY, OCO3HAaHUE I[EHHOCTH MacTepCTBa,
TpyIoIro0ue;

- TOTOBHOCTb K aKTUBHOM JIEATEILHOCTH TEXHOJIOTHYECKOM
U COIMAJIbHOM HANpaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMHUPOBATH,
IUIAHUPOBaTh M CAaMOCTOSITEIbHO  BBIIONHATH  TaKyro
JIeSTeTbHOCTb;

- WHTEpPEC K pas3luyHbiM cdepam npodecCHOHATBHON
JIeSATETLHOCTH.

MertanpeamMeTHbie  pe3yJbTaThl  JOJKHBI
OBnanenue YHHUBeEpPCAJbHbIMH
NMO3HABATEJIbHBIMU JACHCTBUAMM:

a) 0a3oBble JIOTHYECKHUE TeHCTBUSA:

- CaMOCTOSTENIbHO (OPMYJTUPOBATh M aAKTYaJU3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHABIMBATh CYIECTBEHHBIN MPU3HAK WM OCHOBAHUSA
JUIsL CpaBHEHUSI, Ki1accu(uKauu U 00001eHHS;

- OTIPENIETIATh e JeATENHbHOCTH, 3a/1aBaTh apaMeTphl 1
KPUTEPUU UX TIOCTUKEHUS;

— BBISIBJIAT ~ 3aKOHOMEPHOCTU U
paccMaTpUBaEMBbIX SIBICHUSX;

- BHOCHUTh KOPPEKTHUBBI B JICSITEIBHOCTb,
COOTBETCTBUE  PE3YyJbTAaTOB  LEJSM,
MHOCJIENCTBUU IEITEIHLHOCTH.

0) 0a3oBbIe HCCIeA0BATENbCKUE €iiCTBUS:

— BIQJICTh  HaBBIKAMU  Y4eOHO-HCCIENOBATEIBCKOW U
MIPOEKTHOM JIeATETbHOCTH, HAaBBIKAMHU pa3perieHus: mpooiem;

— BBISIBIIATH MIPUYMHHO-CJICICTBEHHBIE CBSI3U u

0TPaXKaTh:
yuyeOHBIMHU

MIPpOTUBOPCUUA B

OILICHHUBATh
OLICHUBATh  PHUCKHU

JMcuuIInHApPHbIE Pe3yJbTAThI J0/LKHBI OTPAkKATh:

IIP6 01. chopMUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKON
COCTaBIISIIOIIEH €CTeCTBEHHOHAYYHON KapTUHBI MHUpA, POJIU XUMUU B
MO3HAHUM SBIICHUH TIPUPOJBI, B (OPMUPOBAHWU MBIIUICHUS U
KyJIbTYpbl ~ JUYHOCTH, €€  (yHKUMOHANBHOM  T'PAMOTHOCTH,
HEOOXOJUMOM ISl PELIeHUs] MPAKTUYECKUX 3a1ad M 3KOJOTUYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOJIHOM cperie;
ITP6 02. BnameHue cuUCTEMOM  XUMHUYECKMX 3HAHUM, KOTopas
BKJIIOUAET: OCHOBOIIOJIATalONIMe TMOHATUS (XUMUYECKUN DSJIEMEHT,
aToM, JIEKTPOHHAas 000JI0YKa aToma, S-, p-, d-3JIeKTpOHHBIE OpOUTATIH
aTOMOB, HOH, MOJIEKYJla, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD,
CTENIeHb OKHCJICHMs, XMUMHUYecKas CBf3b, MOJIb, MOJISIpHas Macca,
MOIIIpHBIA 00BEM, YIIEpPOJAHBIA CKeneT, (hyHKIHMOHAllbHAas TpyMia,
paauKal, HW30Mepus, HM30MEphbl, TOMOJOTMYECKUN psl, TOMOJOIH,
YIIEBOAOPOABI, KHUCIOPOA- W  a30TCOAEpXKAILUE  COEAUHEHMS,
OMOJIOTMYECKH AaKTHBHbIE BellecTBa (YIJI€BOJABI, JKUPBIL, OENKH),
MOHOMEp, IOJMMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COCTMHEHUS, KPUCTAIUIMYECKAS PEIIETKA, TUIIBl XUMHUYECKUX PEaKIuit
(OKMCIIUTENBHO-BOCCTAHOBUTENBHBIE,  JK30-U  JHJOTEPMHYECKHE,
peaKuu MOHHOTO OOMEHa), pacTBOp, 3JIEKTPOJIMTHI, HEINEKTPOIUTHI,
ANEKTPOJUTUYECKAS JIUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHMYECKOH peakliy, XMMHUYECKOE PaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOpHUs XUMHUYECKOTIO CTPOEHUSI OpraHNUYECKUX BemecTs A.M.
Bbytneposa, Teopus INMEKTPOIUTUYECKOM JUCCOLIMALINH,
nepuoanueckuii 3akon J[.M1. MenneneeBa, 3aKk0H COXpaHEHHUSI MACChI),
3aKOHOMEPHOCTH, CHMBOJHUYECKHH S3bIK XUMUH, (AKTOIOIHMYEcKHe
CBEIGHUS O CBOMCTBax, COCTaBe, IIOJIy4eHUH U Oe30macHOM
WCIOJIb30BAaHUN BaXXKHEUIIMX HEOPraHWYeCKUX M OpraHMYecKHX
BEIIECTB B OBITY U MPAKTUYECKON JIEATEIHHOCTH YEIOBEKa;




aKTyaJIn3UpoOBaTh 3aady, BBIABUIATh TUIOTE3Y €€ pELICHUS,
HaXOJUTh apryMEHThI ISl JOKa3aTelbCTBA CBOMX YTBEPXKAECHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

- AQHAIN3UPOBATh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud

pPE3YIbTAaThl, KPUTHUYCCKHW OLCHHUBATH HX JOCTOBCPHOCTH,
IMPOrHO3UpPOBATh UBMCHCHUC B HOBBIX YCJIIOBHUAX,
— YMCTb INEPCHOCUTH 3HAHHMA B I[IO3HABATCIBHYIO U

MMPAKTUYCCKYIO obnactu KU3HCACATCIIBHOCTH.

IMP6 03. copMHUpPOBaHHOCTP YMEHHH BBISBIATH XapaKTEPHbIC
IOPU3HAKM U B3aUMOCBSI3b  M3YyYEHHBIX IOHATUH, NPUMEHSTH
COOTBETCTBYIOIIME TOHITHUA NpPU OINUCAHUUM CTPOCHUS M CBOMCTB
HEOPraHMYECKUX M OPraHWYECKMX BEINECTB M MX IPEBpALLCHM;
BBISIBIISITh  B3aMMOCBSI3b XMMHUYECKHX 3HAaHUH C TOHATUAMU U
IPEJCTAaBICHUAMU JAPYIHX €CTECTBEHHOHAYYHBIX IPEJAMETOB;

ITP6 04. chopMUPOBAHHOCTH YMEHHWH HCIOJB30BATh HAMMEHOBAHUS
XMUMHUYECKUX COECTUHEHUN MEXIyHapOJHOI'0 COH3a TEOPETUYECKOH U
NPUKIAJIHON XMMUU U TPUBHAIBHBIC HA3BaHMS BAKHEHIINX BEIIECTB
(oTHiIeH, aleTWIeH, IJUIepuH, QeHos, (opMalbaerua, YKCycHas
KHCJIOTa, TJIMIUH, YTapHBIA ra3, YIJIEKUCHBIA ra3, aMMHaK, rameHas
U3BECTh, HEralleHas U3BEeCTb, MUThEBAsl COJA U APYTHX), COCTaBIAThH
(dbopMysIBI HEOPTaHUYECKUX M OPTraHWYECKUX BEIIECTB, YPaBHEHUS
XUMUYECKUX peaklUud, OOBACHATH MX CMBICI; IOATBEPKIATh
XapakTepHble XMMHUYECKHE CBOMCTBAa BEIIECTB COOTBETCTBYIOIIUMH
HKCIEPUMEHTAMU U 3aMUCSIMH YPAaBHEHUH XMMUYECKUX pEaKIIHii;

I1P6 0S. c(hopMUPOBAHHOCTH yMEHUH yCTaHABIUBATH
NPUHAAIEKHOCTh M3YYEHHBIX HEOPraHMYECKMX M OpraHMYecKuX
BEIIECTB K OIpENeNIEHHBIM KJaccaM M TpyNnaM COeIWHEHHH,
XapaKkTepu30BaTh UX COCTaB M BaKHEHIME CBOMCTBA; ONpENeNsTh
BUJBl XUMHUYECKUX CBsI3€i (KOBaJeHTHAs, WOHHAs, MeTaJUIMYecKas,
BOJIOPOJIHAsI),  TUIBl  KPUCTAJUIMYECKMX  PELIETOK  BEIIECTB;
KJIacCU(UITUPOBATh XUMUYECKHE PEAKIINH;

IMP6 07. chopMupoBaHHOCTP YMEHHMH TNPOBOAMTH PACUYETHl IO
XUMHYECKHUM (OopMyJiaM W YpaBHEHUSIM XHMHUYECKHX PpEaKIui C
UCMOJIb30BaHUEM (PU3NYECKUX BEIMYUH, XapaKTEPU3YIOIIUX BEIECTBA
C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBUS)
ra3oB, KOJIMYECTBA BEIIECTBA; UCIOJIb30BATh CUCTEMHbIE XUMUYECKHE
3HAHUS JUISl TPUHSATHS pEIIeHWH B KOHKPETHBIX JKW3HEHHBIX
CUTYAIMSIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM.

OK 02.
Hcnonn3oBarh
COBPEMEHHBIC
Cpe/CcTBa MOUCKA,

JIn4HOCTHBIE Pe3yJbTAThI I0JLKHBI OTPAKATH B YACTH:
HEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pAa3BUTHSl HAyKH U OOIIECTBEHHOM

JucuMmiimHapHble  (IpeaMeTHbIE) Pe3yJbTaTbl M AOJKHBI
0TPaKATh:
IIP6 06. BiageHWE OCHOBHBIMH METOJIAMM HAy4YHOTO IO3HAHUSA

BEIIECTB W XUMHYECKHX SBICHUN (HAOMIOJIEHUE, W3MEpEeHHE,




aHaIM3a U
UHTEPIIpETaN
UHPOpPMALIUU U
UH(pOpMaIOHHBIE
TEXHOJIOTUH JUIS
BBITIOJTHEHUS 3a/1a4

MPaKTUKH, OCHOBAHHOTO Ha JUanore KYJIBTYD,
CIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MecTa B
MOJUKYJIBbTYPHOM MHUPE;

— COBEpPLICHCTBOBAHWE  SI3BIKOBOM M YHTATEIIbCKOU

KyJIbTYpbl KaK CpPEACTBa BBaHMO,Z[efICTBI/ISI MCXKIY JIIOIAbMH U
IMO3HAaHHWA MHpPaA.

AKCIIEPUMEHT, MOJCIIUPOBAHUE);

IIP6 07. chopMUpPOBAHHOCT, yMEHUN MPOBOJIUTH pacCYeThl 10
XUMHYECKUM (QOopMyJlaM U ypaBHEHUSM XUMHUYECKHX PEAKIUd C
MCIOJIb30BaHUEM (PU3UYECKUX BEIMYUH, XapaKTePU3YIOIINX BEIleCTBA
C KOJIMYECTBEHHOM CTOPOHBI: MAacChl, 00beMa (HOpPMAaJIbHBIC YCIOBHS)
ra3oB, KOJIMYECTBA BEIECTBA; MCIIOJIb30BaTh CHCTEMHbIE XUMUYECKUE

npodeccHoHaNbHON | MeTanpeaMeTHble  Pe3yJbTaThl  JOJUKHBI  OTPA’KATh: | 3HAHMSA JUIS [NPMHATHS PEIICHMA B  KOHKPETHBIX KM3HCHHBIX
ACATCIIBHOCTH OBianenue YHUBEPCAJIbHBIMHU yueOHBbIMHU | CUTYaIlMAX, CBI3aHHBIX C BCIICCTBAMH M MX IPUMCHCHHECM;
NMo3HABATEJIbHBIMHU JAeHCTBUAMM: IIP6 08. chopMUpOBaHHOCTH YMEHMH IUIAHUPOBATH W BBINOIHATH
B) padora ¢ ungopmanueii: XUMHYECKUN HKCIEPUMEHT (TpeBpallleHusi OPraHUYECKUX BEIIECTB
— BJIIAJETh HaBBIKAMHU IMOIYYECHHUSA I/IH(bOpMaIII/II/I nu3 | Ipu Harp€BaHWH, IMOJYUYCHHC OTUJICHA W H3YUYCHHEC €TI0 CBOﬁCTB,
HCTOYHHUKOB pa3HBIX THIIOB, CaMOCTOSATEILHO OCYLISCTBIATH | KAYCCTBCHHBIC PCAKIIMU Ha AJIBACTUBIL, KpaxXMaJl, YKCYCHYIO KHUCJIOTY;
ITOUCK, aHaJIn3, CHCTEMATH3ALIUIO u HHTEPIIPETAUIO ACHaTypauusa 0O€JIKOB IIpyu Harp€BaHuM, LBCTHBIC PCAKIHU 66JIKOB;
HHQ)OpMaHI/II/I pasInYHbBIX BI/II[OBI/Iq)OpM peJICTaBICHUS, IMpOBOANUTL PCAKIMHU HOHHOI'O O6M€Ha, OIPCACIIThL CpCAy BOIHBIX
- co3laBaTh TEKCThl B pa3IU4HbIX (opmarax ¢ ydetom | PACTBOPOB, KAa4CCTBCHHBIC pCAaKIMHM Ha cyabpar-, kapboHar- u
Ha3HaueHHs WMHGOPMAIMM W IENEBOH AayJIUTOPHHM, BbIOMpas | XJIOPH/-aHHOHBI, HA KaTHOH aMMOHMS; PEIIaTh SKCIEPUMEHTaJIbHBIC
ONTHMAJIBHYIO (QOPMY NPE/ICTABICHNS N BU3yaTH3aINN; 3amaun 1o temam "Metamnel" u "Hemeramnwl") B COOTBETCTBUH C
_ OIICHUBATH JOCTOBEPHOCTb, TETHTHMHOCTh HH(bOpMaruy, | IPABHIAMA TEXHUKH 0€30MMacHOCTH MPH OOPAIIECHUH C BEUIECTBAMH U
€€ COOTBETCTBHUE NMPABOBBIM U MOPATBbHO-ITHIECKUM HOPMaM; J1a0OpaTOPHEIM  00OPYNOBAaHMEM;  TNPEJCTABIATH  PE3YJIbTATHI
_ BlajeTh  HaBHIKAMH  DAcliO3HABaHWS M 3amurhl | XUMHUECKOrO  OKCICPUMEHTA B dbopMe 3amucu  ypaBHEHUH
nHdOpMAIIH, HHbOPMAIHOHHOMN 6E30MaCHOCTH THIHOCTH. COOTBETCTBYIOIIUX peakiuil U (HOpPMYJIUPOBATh BHIBOJBI HAa OCHOBE
ATUX PE3YJIBTATOB;
ITP6 09. chopmHpoBaHHOCTH YMEHHS aHAJIW3MPOBATh XUMHUUYECKYIO
uH(pOpMaIIIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB
MaccoBoi nHdopmaiuu, cetb HTEpHET 1 npyrue).
OK 04. JIN4YHOCTHBIE Pe3yJIbTAThI J0/IKHbI OTPAKATH B YaCTH: JucuuiinHapHbpie  (peAMeTHbIe) Ppe3yJbTaTbl W JAOJLKHBI
OddexTuBHO rPaXkAAHCKOI0 BOCIIUTAHMS: 0TPaXKaTh:
B3aUMOJICCTBOBATL | — FOTOBHOCTh BECTH  COBMeCTHyI0 gesrensHocts B | IIP6 08. copmMHpOBaHHOCTE yMEHMI IIAaHUPOBaTh M BBIIOJIHATH
u paboTaTh B WHTEpecax rpaKIaHCKOTO O0IIecTBa; XUMUYECKHH JKCIEPUMEHT (MpPEBpaICHUs OpPraHUYECKHUX BEIIECTB
KOJIJICKTHUBE U — YMEHUE BSaHMOHCﬁCTBOBaTL C conuanbHbIMU | [IPM HarpeBaHHWH, IIOJYUCHHUC OTHUIICHA W H3YYCHHCE €I CBOfICTB,

KOMaH/Ie

I/IHCTI/ITYTaMI/I B COOTBECTCTBUHU C UX (bYHKI_II/ISIMI/I 1 HA3HAYCHHUCM.
MertanpeaMeTHbIe pe3yabTaThl J0JKHBI OTPAKATH:
OBjaagenue YHUBEPCAJIbHBIMHU KOMMYHHMKATHBHBIMH
JeHCTBUSIMU:

Ka4eCTBEHHBIC PEAKINH Ha aJbJICTHIIbI, KPaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypalus OeJIKOB NpU HarpeBaHHM, LIBETHBIC PEaKIHHU OEKOB;
NPOBOANTH PEAKIMH HOHHOTO OOMEHA, ONpENeNsATh Cpery BOIHBIX
pacTBOpOB, KAdyeCTBEHHbIC peaKkUWu Ha Ccyibdar-, kKapOoHAT- U




0) coBMecTHas 1eITeJIbHOCTD:

- MMOHUMAThb U HCIIOJIb30BATh MPCUMYIICCTBA KOMaHIIHOfI n
UHMBUIyaTbHON paOOTHI;

- PUHUMATH (1% COBMECTHOM JCSTEIILHOCTH,
OpraHM30BBIBATH W  KOOPAMHMPOBATH  JIEUCTBUS IO €€
JIOCTHIKEHUIO: COCTABJIATH ILJIaH JACHCTBHM, pacpeeiiaTh POJIHU C

y4€TOM  MHEHUH  Yy4YaCTHUKOB  OOCYyXKJaTb  pe3yJbTaThbl
COBMECTHOH PabOThI.

OBaagenue YHHBeEpPCAJIbLHbIMH peryJsiTHBHbIMHU
JelCTBUSIMM

r) IpUHATHE ceOsl U APYTrUX JII0ei:

- IIPUHUMATbh MOTHBBI M apryMEHTBI JIPYTHUX JIIOAECH IpU
aHaJIM3€e PEe3yJIbTAaTOB AEATEIbHOCTH;

— npu3HaBaTh CBOE MPaBO W MPaBO JAPYTrUX JOJAeH Ha
OIINOKH,

— pa3BUBAaTh CIOCOOHOCTh MOHHUMAaTh MHP C TIO3HIHH
JIPYTOTO YeJI0OBEKa.

XJIOPUA-aHUOHBI, HA KaTMOH aMMOHWUS; peuiaTh SKCHEPUMEHTAIbHbBIC
3amaun 1o temMaMm "Mertamisl" u "Hemeramnwl") B COOTBETCTBHHM C
MpaBWJIaMU TEXHUKH O€30MaCHOCTH MpU OOpallleHUH C BEIIEeCTBAMU U
J1a00paTOPHBIM 000pyI0BaHUEM; MIPEACTABIIATH pe3yIbTaThI
XAMHYECKOTO  JKCIepuMeHTa B  (GopMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U (HOpPMYJIHUPOBaTh BHIBOJBI HAa OCHOBE
3TUX PE3yJIbTaTOB.

OK 07.
CopeiicTBOBaThH
COXPaHEHHIO
OKpYXaroIein
Cpenbl,
pecypcocoepekeHn
10, IPUMEHSATH
3HaHUS 00
U3MEHEHUHU
KJTUMaTa, PUHIIAITBI
OepexIINBOTO
MIPOU3BO/ICTBA,

3¢ eKTUBHO
JIECTBOBATH
BUPE3BbIYANHBIX
CUTYaLUAX

JInYHOCTHBIE Pe3yJbTATHI 10JLKHBI OTPAKATH B YACTH:
IKOJIOTHYECKOr0 BOCIIMTAHMS:

- c(hopMUPOBAHHOCTH IKOJIOTUYECKOU KYJBTYPHI,
MMOHUMaHUE BIIMSAHUS COLIMAIBHO-?)KOHOMUYECKUX MPOLIECCOB Ha
COCTOSTHHE TPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHHUE
II100aNTbHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM;

— IJIaHUPOBAaHUE U OCYILUECTBIEHUWE  JACHCTBUUA B
OKpYXaIoIIel Ccpelle Ha OCHOBE 3HAHUS UEJNeH YCTOWYHMBOTO
Pa3BUTHS YEIIOBEUECTBA;

- AKTUBHOE HEIPUATHE JEHUCTBUH,
OKpYXaIoIlei cpeae;

- yMeHHUe MIPOTHO3UPOBATH HeOIaronpusITHhIC
HKOJOTUYECKUE TMOCIAEACTBUS MNPEANPUHUMAEMBIX JE€HCTBHM,
MpEeI0TBpaIIaTh UX.

MeTtanpeameTHble pe3yJabTAThI JOJKHBI OTPAXKATh:
OBianenue YHUBEPCAJIbHBIMHA Y4eOHbIMHU
NMO3HABATEJIbHBIMU 1eHCTBUAMM:

IMPUHOCAIINX BpPC

JucuumiinHapabeie  (IpeAMeTHbIe) Ppe3yJabTaTbl M JAOJIKHBI
0TPaKaTh:
IIP6 01. cdopMHPOBAHHOCTb MPEACTABICHUI: O XHUMHYECKOM

COCTABIISIONIEH €CTECTBEHHOHAYYHON KapTHUHBI MHpPA, POJIM XUMHUH B
MO3HAHUM SBIEHUH TPUPOIBI, B (POPMUPOBAHUU MBILIUICHUS U
KyJIbTypbl ~ JHYHOCTH, €€  (YHKIMOHAJIBHOH  TPaMOTHOCTH,
HEOOXOIUMOW Ui pelleHHs] NMPaKTHUYECKUX 3a/ad4 U HKOJOTHYECKU
000CHOBaHHOTO OTHOMICHUS K CBOEMY 3/I0POBBIO U TIPUPOIHOM CpeIe;
pPe 10. c(OpMUPOBAHHOCTh YMEHUH COONMO/IaTh MpaBUiIa
HKOJIOTHYECKH IIeTIECOO0Pa3HOTO TOBEACHUSI B OBITY W TPYHOBOM
NEeSITETLHOCTH B LEJIAX COXPAHEHUS! CBOETO 3/10POBBSl M OKPY KAIOLIEH
NPUPOJHON CpEebl; YYUTHIBATh OMACHOCTh BO3JCHCTBHSI Ha JKUBBIC
OpPraHu3Mbl ONPEENICHHBIX BEIIECTB, TMOHUMAas CMBICT TMOKa3aTels
MPEAEIBHON JOIMYCTUMOM KOHLIEHTPALUN.




B) padorta ¢ nngopMmanmeii:

— UCIIOJIb30BaTh cpexacrtsa MH(POPMAIIMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OpPraHU3allMOHHBIX 3a7a4 C COOII0IEHUEM
TpeOOBaHUI HSPrOHOMHKH, TEXHUKH O€30MaCHOCTHU, THTHEHBI,
pecypcocOepeKeHnsl, NPABOBBIX M OSTHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MMacCHOCTH.

K 1.4
AHanu3upoBaTh
npoiecc u
pe3yNbTaThI
o0y4eHus
o0y4aromuxcs

- BJIQJICTh HaBbIKAMU y4€OHO-HCCIIEIOBATEIHCKOW U MPOEKTHOU
NESITEIbHOCTH, HaBBIKAMU Pa3pelieHus mpooiem;

- BBIBJISITH IPUUUHHO-CIICICTBEHHBIC CBSI3U U aKTyaJU3UpPOBATH
3aJavy, BBIIBUTATh TUIIOTE3Y €€ PeIlIeHUs, HAaXOUTh apTyMEHThI
JUISL TOKA3aTeJIbCTBa CBOMX YTBEPXKIICHUM, 3a7aBaTh IMapaMeTphI
U KPUTEPUU PELICHHUS,

- aHaJTU3WpPOBaTh TOJIYYCHHBIE B XOJI€ PpEIICHUS 3aJauu

pe3ybTarbl, KPUTHUYCCKU OHCHHUBATL HUX JOCTOBCPHOCTD,
MMPOrHO3NpOBaTh U3BMCHCHHUEC B HOBBIX YCIIOBHAX,
- YMCTb MEPCHOCUTDH 3HaHHUA B MO3HABATCIbHYIO u

MPAKTUYCCKYIO o0OJacTu KHU3HEACATCIIbHOCTH,

- yYMETb HHTETPUPOBATh 3HAHUS W3 Pa3HbIX NPEIMETHBIX
o0JacTei;

- BBIJIBUTaTh HOBBIE MJIEU, IIPEUIaraTb OPUTMHAIbHBIE MTOIXOBI
U pELICHUS;

- CIIOCOOHOCTh HX MCIIOJIb30BAaHUS B TIO3HABaTENbHOW U
COIIMAJIBHON MTPAKTHUKE

- YMETh BBIABIIATH XapaKTEPHBIE IPU3HAKU U B3aUMOCBS3b U3yUYECHHBIX
HOHATHM, HNPUMEHATh COOTBETCTBYIOIUUE IIOHATHUS IIPU OIHUCAHUU
CTPOCHHMSI U CBOWCTB HEOPraHMYECKUX U OPIaHMYECKHUX BEIIECTB U UX
IIPEBPALICHUM; BBIABIIATE B3aUMOCBS3b XMMHMYECKHX 3HAaHUH C
HNOHATUSIMM U TPEJICTaBICHUSAMM JPYIMX HPEIMETOB uid OoJee
OCO3HAHHOI'O MOHMMAHUS M OOBACHEHUS CYLUIHOCTH MaTepUallbHOTO
€AVMHCTBA MHpPA; MCIOJIb30BATh CUCTEMHBIE XMMHUYECKUE 3HAHUA JUISA
00BsICHEHUS U IIPOrHO3UPOBAHUS ABJICHUM, MMEIOLINX
€CTECTBEHHOHAYYHYIO IPUPOLY




2. CTPYKTYPA n COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4eOHO0# padoThI

Buj yueOHoit padoThl O0bem B yacax
OBBEM OBPA3OBATEJBbHON MPOT'PAMMBI TUCITATLIIAHBI: 76

- TeOpeTH4YecKoe o0yueHmne 38

B T.4. Ipo¢eCCHOHATbHO-OPUEHTUPOBAHHOE CO/Iep KaHue (TpaKTHUYecKas -
MOJTOTOBKA)

- IPAKTHYECKHE 3aHATHUS 38

B T.U.

npodecCHOHATLHO-OPHEHTUPOBAHHOE COJIepKaHKe (PAaKTHIECKasi IOJATrOTOBKA) -

nuddepeHIMpPOBaHHBIN 3a4eT

- IPOMECIKYTOYHAS aTTECTAllUSA -

B TOM YHCIJIC:

KOHCYJIbTallUU -

OK3aMCH -

auddepeHnupoBaHHbIN 3aUeT




2.2. TemaTu4eckuii 1jIaH ¥ CoJEep KaHUE YIeOHOM TUCIIUTITAHBI

KosinuecTBO ayIuTOPHBIX YaCOB

BCEro B T.4. Ipod. | BT.Y.B
HaumenoBanue pa3jiejioB 1 TeM OpHEHTHP-¢ npog. Hp?{KT“
coJep;KaHHe |OpHEHTHp-e
P opﬁyqemll)e 3aHATHA
Pa3nen 1. OcHOBBI CTPOEHHS BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHr€ aTOMOB XMMHUYECKHUX 2JIEMEHTOB U MPUPOJA XUMUYECKOU CBSA3HU 4 - 2 2
Tema 1.2. Ilepuoguyeckuii 3akoH u Tadauna J[.M. Menneneena 4 - 2 2
Paznen 2. XumMnyeckue peakumu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DneKTpoauTHYECKAsl AUCCOLMAIUS M HOHHBIA 00MEH 4 - 2 2
Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHMYECKUX BeLIECTB 14 - 8 6
Tema 3.1. Knaccudukaimsi, HOMEHKIATypa U CTPOSHUE HEOPraHUYECKUX BEIECTB 4 - 2 2
Tema 3.2. DU3NKO-XMMHUYECKUE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB 8 - 6 2
Tema 3.3. VnenTudukanys HeOpraHMUECKHUX BEIIECTB 2 - - 2
Pa3nes 4. CTpoeHue U CBOMCTBA OPraHMYECKHX BELECTB 26 - 14 12
Tema 4.1. Knaccudukarysi, CTpoeHHE M HOMEHKJIATypa OPraHUueCcKUX BELIECTB 8 - 4 4
Tema 4.2. CBolicTBa OPraHMYECKUX COSAMHEHUN 12 - 6 6
Tema 4.3. nenTudukanys opraHn4ecKux BELIECTB, UX 3HAaUEHUE U IPUMEHEHHE B 6 - 4 2
OBITOBOY M IPOU3BOJCTBEHHOM JESATEIbHOCTH YEJIOBEKA
Pa3znen 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUSA 8 - 4 4
XMMHYECKHX peakuuii
Tema 5.1. CkopocTh XUMHUYECKUX peakuil. XMMHUUECKOE PABHOBECUE 8 - 4 4
Pazjen 6. PacTBopnl 4 - 2 2
Tema 6.1. Ilonatue o pacTBopax 2 - 2 -
Tema 6.2. VccienoBanue cBOICTB pacTBOPOB 2 - - 2
Pa3znen 7. Xumusi B ObITY U POU3BO/JACTBEHHOI 1eATEIHLHOCTH YeJ0BEKA 6 - 2 2
OpPraHM4ecKHNX BelecTB
Tema 7.1. Xumusi B ObITY ¥ IPOU3BOACTBEHHOM JIEATENBHOCTH YEIOBEKa 6 - 2 2
JuddepeHupoBaHHBIN 3a4eT 2 - - 2
BCEI'O 76 - 38 38
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Tabnuna 3 — ConeprkaHue TUCITUTUIMHBI

IIPOCTBIX U CJOXHBIX BELIECTB B COOTBETCTBUU C IOJIOKEHHUEM XHMHUYECKOTO
anemenTa B lleproanueckoi cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAYECHHE
Ilepnonnueckoro 3axkoHa JI.MI. Menneneesa. IIpornossr .M. Menzeneesa.
OTKpbITHE HOBBIX XUMHUYECKHX HJIEMEHTOB.

HanmenoBanme Coaeprxanue yueOHOro MaTeprasa (0CHOBHOe U PogecCHOHATBHO- O6bem ®opmupyemble
pa3aesioB U TeM OPHEHTHPOBAHHOE), JTA00PATOPHBbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4acoB KOMIIeTeHIIUH
MO1YJIb
| 2 3 4
1 CEMECTP
Pa3znesn 1. OCHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Coaep:xaHue y4eOHOro MaTepHaJia 4 OK 01
CrpoeHue aToMOB 1. CoBpeMeHHasi MOJieJIb CTPOCHHUSA aTOMA. 2 [IK 1.4
XUMHUYECKHUX OnexkrpoHHas KoHpurypanus aroma. Kinaccudukanus XMMUYECKHX JIEMEHTOB (S-
JJIEMEHTOB W Npupoja |, p-, d-snementsl). BanenTHbie 35eKTpoHbI. BaneHTHOCTh. DNEeKTpOHHAs IPUPOAA
XUMHYECKOU CBSA3U XUMHUYECKOM CBS3M. OJIEKTPOOTpHULIATeIbHOCTh. KoBaneHTHas CBs3b, €€
Pa3HOBUAHOCTH W  MEXaHM3MBl 00pa3oBaHus (OOMEHHBII U  JOHOPHO-
akuentopHeiii). MonHas cBs3b. Mertamnyeckass cBs3b. BomoponHas CBs3b.
MexMoneKkysapHble B3auMozeicTBus. M30Tombl, OCHOBHOE U BO30YXIECHHOE
COCTOSIHME aToMa, THOpUAN3aIUsl aTOMHBIX opOHUTaseil.
IIpakTHYecKHe 3aHATHA 2
I13 Nel. PemieHne npakTH4YeCKHX 3aJaHUl Ha COCTaBJICHHE JJIEKTPOHHO- 2
rpagpudeckux ¢opmya >ieMeHTOB 1—4 mepuoaoB, 3JIEKTPOHHBIX (opmMy
MOJIEKYJI U OIIPENIETICHUE TUIIA CBA3H.
Pemienne 3amaHuii Ha MCIONB30BAaHME XWUMHYECKOM CUMBOJIMKM W Ha3BaHHM
COECUHEHUI 10 HOMEHKJIAType MEXIyHApOJHOTO COI3a TEOPETUYECKOW U
MPUKIATHON XMMHUM U TPUBUAIBHBIX HAa3BaHUU ISl COCTABIICHUS] XUMHUYECKHUX
(dbopMyNl TBYXaTOMHBIX COEAMHEHHH (OKCUAOB, CYIb(OUIOB, TUAPUIOB U T.II.) U
JPYTUX HEOPTaHUYECKUX COEIMHEHUN OTAENIbHBIX KJIACcCOB.
Tema 1.2. Coaepxanue y4eOHOIro MaTepuasa 4 OK 01
[Tepunognuecknii 3akoH | 2. Ilepumoamyeckasi cuctreMa xumudeckux 3jiemeHToB JI.1. MeHnaeneena. 2 IIK 1.4
u tabmauna J[. 1. dusznueckuit CMBICII ITepuoauueckoro 3akona  J.NM. MeHaeneena.
Menneneena 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH
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IIpakTuyeckue 3aHATHSA

I13 Ne2. PemieHne NpakTHKO-OPHEHTHPOBAHHBIX TeOPeTHYECKUX 3aJaHUI

Ha  XapakTepu3alMI0O  XUMHMUYECKHMX  JIEMEHTOB  «MeTaulMueckue  /
HEMETAJUIMYECKUE CBOMCTBAY, MIEKTPOOTPULIATEIIBHOCTD U CPOJACTBO K IEKTPOHY
XMMHMYECKHX DJIEMEHTOB B COOTBETCTBUE C HX DJIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHUEM B IIEPUOJMYECKOM CHCTEME XUMHUYECKHX J3yeMeHtos JI.W.
MenpeneeBa». Pemenue pacueTHbIX 3aJa4 HAa HAXOXKICHUE OTHOCUTEIIBHOU
MOJIEKYJISIpHON Macchl. OrpeeneHe MacCOBOM JJOJIM XMMHUYECKHUX JJIEMEHTOB B
CJI0KHOM BenlecTtse. CocTaB, CTPOCHHE MOJIEKYII.

Pa3nes 2. Xumndeckue peakiuu

10

Tema 2.1.
THIBI XMMHYSCKHX
peaxkuuii

Coaep:xaHue y4eOHOro MaTepuaJia

3. Kuaaccupukanmssi M THOBI XHMHYECKHMX PpPeakUMid ¢ y4yacTueMm
HEOPraHUuYeCKHX BellecTB.

KonnyectBeHHble OTHOIIEHUS B XUMHHU. OCHOBHBIE KOJMYECTBEHHbBIC 3aKOHBI B
XMMHU KW PACUCTHI IO YPaBHCHUAM XHUMHYCCKUX peaKquI. Mois kak [S105050%00¢:)
KoJn4yecTBa BelecTBa. MoJsipHas Macca. 3aKOHbI COXPAHEHUS! MAaCcChl U HEPTUM.
3axoH ABorajipo. MomnspHblii 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.
Peakiun KomIuiekcooOpa3oBaHHs C ydyaCTHMEM HEOPraHWYECKMX BeLIecTB (Ha
IIpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMHHUS).

IIpakTHYecKkHne 3aHATHA

I3 Ne3. CocraBjieHue ypaBHeHMil peakuuii coeIMHEHHN, Pa3JIOKEHUs,
3aMelIeHus, 00MeHa.

VYpaBHEHUS peakIyii TOPEeHWs, HOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJICHHUS.
Pacyer KONMMYECTBEHHBIX XapaKTEPUCTHUK HCXOIHBIX BEIIECTB U MPOTYKTOB
peakimu. Pacuer KONMYECTBEHHBIX XapaKTEPUCTHK TPOIYKTa  PEaKIUuu
COEJIMHEHUS, €CIIM OJIHO U3 BEIIECTB JaHO B M30bITKE W/WIN COAEPKUT MPUMECH.
Pacuer maccoBoil min 06beMHOI A0IM BBIXOJa MPOIYKTA PEAKIIMH COEAMHEHUS
OT TEOPETHYECKH BO3MOXKHOro. Pacyer oOBEeMHBIX OTHOLICHWH Tra3oB. Pacuer
Macchl (00BEM, KOJMYECTBO BEIIECTBA) MPOAYKTa PEAKIUHU, €CIH OJTHO W3
BEIIECTB JIaHO B BHJE pacTBOpa C OIpeNeJIeHHOW MaccoBOW  Joneit
pPacTBOPEHHOTO BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHHU OKMCICHUA-BOCCTAHOBJICHHS.

Crenenp oxuciacHus. OKHUCIUTENh, M BOCCTAHOBUTENL. OKHCINUTENHHO-
BOCCTAHOBUTEBHBIE pPEaKUUM B TMPUPOJE, TMPOU3BOJCTBEHHBIX IMPOILIECCAX W
JKH3HEACATEILHOCTH OpraHW3MOB. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHEIN

OK 01
OK 02
[IK 1.4
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noreHuuan  cpeabl.  CocraBieHMe U ypaBHUBAHHWE  OKHUCIIUTEIBHO-
BOCCTaAaHOBUTCIIbBHBIX peaKHHﬁ MCTOAOM 3JICKTPOHHOT'O 6aJ1cha. Turnmmunabie
HEOPraHUYECKUE OKUCIUTETH U BOCCTAHOBUTENU. OJEKTPOJIU3 PAcCTBOPOB H
pacIuIaBOB COJIEH.

Tema 2.2.
DIEKTPOTUTHYECKAS
JUCCOLMAIUS M1 MOHHBIN
oOMeH

Conep:kanue y4e0OHOIro MaTepuaJa

4. Teopus 3J1eKTPOJUTHYECKON Jucconnaunu. Peaknuu noHHOro oomMeHa.
CocraBiieHne peakiuii MOHHOTO OOMEHa IYTEM COCTaBJIEHUS WX MOJHBIX U
COKpAIlICHHBIX HMOHHBIX YypaBHEHMU. ['miaponu3 cosield. 3HauyeHUE TUAPOIU3A B
Ouojormueckux  OOMEHHbIX  mponeccax. [Ipumenenue  rugponuza B
MIPOMBIIIJICHHOCTH.

IlpakTH4YecKkue 3aHATUSA

113 NeS. Pemenne 3a1a4 HA COCTABJIEHHUE PeaKIMid HOHHOTO 00MeHa

HYTCM COCTAaBJICHUS HUX ITOJIHBIX U COKpaIlIGHHBIX HNOHHBIX ypaBHeHHfI. PGIHCHI/IG
3aJlad Ha COCTaBJICHHE MOJEKYISPHBIX W HMOHHBIX YPaBHCHHMHA THIPOJIU3A,
onpeJieJICHUE CTEIEHU THIPOJIn3a.

OK 01

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKUX BelECTB
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Tema 3.1.
Knaccudukanmus,
HOMCHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEILIECTB

Coaep:xaHue y4eOHOro MaTepuaJia

5. Kuaaccupukanusi, HOMEHKJIATYPA U CTPOCHUE HEOPraHUYECKHUX BellecTB
IIpeamer HeOpraHudecko XuMUU. B3auMOCBSA3b HEOPraHMYECKUX BEILECTB.
Knaccudukanus HeopraHmdeckux BemecTB. lIpocTble M COXHBIE BELIECTBA.
OCHOBHBIE KJAacChl CIOXHBIX BEHIECTB (OKCHUIbI, TUAPOKCH]IbI, KUCIOTHI, COJIN).
HomeHnkiiatypa 1 Ha3BaHME HEOPTaHMYECKUX BELIECTB MCXOSA U3 UX XUMHYECKOU
¢dbopMyaBl WM COCTaBIEHHE XHUMHYECKOM (QOpMyNIbI HMCXOJs M3 Ha3BaHUS
BEILIECTBA 10 MEXAYHAPOAHON UM TPUBUAIBHOW HOMEHKIIATYPE.
MexmonekynsapHsle  B3aumonencTeusa.  Kpucrammormapatel.  ArperarHble
cocrostHusl BemiectBa. Kpucramnuueckue u  aMopdHble BemiecTBa. THIIBI
KPUCTAJUNIMYECKUX PELIETOK (aTOMHAsi, MOJIEKYJISIpHAsi, HOHHAs, METaJUIMYecKas).
3aBUCUMOCTh (DU3MUECKHX CBOMCTB BeIIECTBA OT THMA KPHUCTAUIMYECKOM
pemetku. [IpruunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE TPEACTaBICHUS O CTPOCHHUU TBEPIBIX, KUAKUX U Ta3000pa3HbIX
BemecTB. JKuIkne KpucTajlibl.

IMpakTuyeckue 3aHATHSA

I3 Ne6. Pemenne 3aqay Ha pacyeT MacCOBOM J0JIM XMMH4YECKOI0 3J1€MEHTAa
(coennHeHus) B MoOJIeKYyJIe M AaHAJU3 CBOWCTB OCHOBHBLIX KJIACCOB
HEOPraHU4eCKHX BellecTB

OK 01
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Pemenune mnpakThyeckux 3aJaHUA MO KiIacCU(PUKAIMK, HOMEHKJIAType H
XUMHAYECKHUM  (popMyllaM HEOPraHMYECKHMX BEIIECTB PA3JIMYHBIX KJACCOB
(Ha3pIBaThb W  COCTaBIATH (OPMYJIbI XUMHUYECKHX BEIIECTB, OINPEICNATh
NPUHAIISKHOCTh K kiaccy). Ilomck  wHpOpMamuum 1o  Ha3BaHHM,
UIeHTHPHUKATOPaM, CTPYKTYPHBIM (hOpMYJIaM.

Tema 3.2. Coaeprxanue yueOHOro MaTepuaJa 8 OK 01
DU3UKO-XUMUYECKHUE 6. Mertamabl. XUMHUYeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHM4YEeCKHX 2 OK 02
CBOMCTBA BellecTB IIK 1.4
HEOPraHUYECKHUX O6mue ¢uznyueckue U XUMHUYECKHe CBOWcTBa MeTaioB. CrOCOOBI MONYy4YEeHHUS.
BEIIECTB 3HaueHue METAJNIOB U HEMETAJUIOB B IIPUPOE U KU3HEIEATEIBHOCTH YEIOBEKa U

opranu3moB. Koppo3usi MeTamioB: BUABI KOPPO3UHU, CIIOCOOBI 3aIIUThl METAIOB

OT KOPpPO3UH.

7. HemeTta/uibl. O0mme (pu3ndyeckue U XMMUYECKHE CBOHCTBA HEMETAJJIOB. 2

Tunmansie cBoiicTBa MetaiioB [V—VII rpynn. Kimaccudukamnus u HOMeHKIATypa

coequHeHn HeMeTawoB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IIPUPO/IE.

8. Xumuueckne cBOICTBA OCHOBHbIX K/NIAacCOB HEOPraHUYECKUX BeLLEecTB. 2

Oxkcuabl, TUAPOKCUIIBI, KUCIOTBI, COJNM U Ap. 3aKOHOMEPHOCTH B H3MEHEHUU

CBOMCTB TMPOCTBIX BEIIECTB, BOJOPOJHBIX COEIMHEHUM, BBICIIUX OKCHJIOB U

THJIPOKCHJIOB.

IIpakTHyeckue 3aHATHSA 2

I13 Ne7. PemieHue nNpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUH HA 2

CBOIICTBAa M NOJIyueHHe HeopraHum4yeckux BeulecTB. CocTaBieHHE ypaBHEHHM

XMMHMYECKHX PpEaKIMi C Y4YaCTHMEM IPOCTBIX M CIIOKHBIX HEOPraHMYECKUX

BELIECTB: OKCHJIOB METAJJIOB, HEMETANIOB U aMQOTEpPHBIX 3JIEMEHTOB;

HEOPraHMYeCKUX  KHCJIOT, OCHOBaHMH M  aM(OTEpHbIX  T'MJIPOKCHIOB,

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINUX UX CBOMCTBA.
Tema 3.3. Conep:kaHue y4eOHOI0 MaTepuaJia 2 OK 01
[IpounsBoncTso IIpakTHyeckune 3aHATHSA 2 OK 02
HCOPraHMICCKUX II3 Ne8. Pemenne mNpakTHKO-OPHEHTHPOBAHHBIX 3aJaHUl O POJIH 2 OK 04
BEIECTB. 3HAYCHHUE U HEOPraHWYeCKOil XUMHM B Pa3BUTHU MeTUIIUHBI IIK 1.4
pUMeHeHHe B ObITY U Ha
IPOU3BOJICTBE
HUTOTI'O 3a 1 cemectp 32
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2 CEMECTP

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHN4YeCcKNX BellecTB

26

Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX BEIIECTB

Coaep:xanue y4eOHOro MaTepuaJia

9. B3auMoCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BellleCTB.

IIpeamer opraHn4eckoi XUMUU. XUMHUYECKOE CTPOCHUE KaK MOPSAOK COCIUHECHHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BaJEHTHOCTU. OCHOBHBIEC IIOJIOKECHUS TEOPHUU
XMMHYECKOIO  CTPOEHHUS OpraHMuYeckux coeauHeHudi A.M. Bytieposa.
VYrinepoaHslii CKeNeT OPraHUYeCKON MOJIEKYJbl. MONEKYJIIpHBIE U CTPYKTYpPHBIE
(pa3BepHyTHIE, COKPAIICHHBIC) XUMHUECKUE (POPMYIIBI.

10. 3aBHCHMOCTB CBOMCTB BelIeCTB 0T XUMHYECKOI0 CTPOCHUSI MOJICKY.I.
N3omepust u u3omepsl (CTPYKTypHasi, reomMeTpuyeckas (LUcC-TpaHC-U30Mepus).
Kparnocts xummueckoii cBs3u. [lonstue o ¢pyHkunonansHoi rpymnmne. [TpuHiumns
KJaccu(UKAMU OpPraHUYEeCKHX COeAWHEHHH. MexayHapoaHas HOMEHKIATypa U
IPUHIUIBI HOMEHKJIATYPbl OPraHMUECKUX COECMHEHUH.

HpaKanecmle 3aHATHUSA

I13 Ne9. HomeHnkJ1aTypa OpraHM4ecKUX COeAMHEHUI O0TAeJbHBIX KJIACCOB
(HacbIIIEHHbIE, HEHACHIIICHHbBIE M apOMaTUYECKHE YIIEBOJOPOAbI, CIHPTHI,
(deHonbl, anmpIeruapl, KETOHbI, KapOOHOBble KuciIOoThl M Ap.) CocraBieHue
MOJHBIX M COKPALIEHHBIX CTPYKTYpHBIX (OpPMYyNT OpraHMYECKUX BEILECTB
OTJENbHBIX  KJIACCOB, HCIIOJIb3YSd HUX Ha3BaHMs [0 CHCTEMaTHYeCKON
HOMEHKJIATYPE.

I13 Nel10. Pacuernl npocreiimeii ¢popmy bl OpraHnyeckoi MoJIeKyJabl, HCXOA
U3 3JIEMEHTHOI'0 COCTaBa

OK 01

Tema 4.2.
CBoiicTBa OpraHM4eCcKUX
COCTUHEHUN

Conep:xanue y4eGHOro MaTepuajia

12

11. ®u3uKO-XMMHMYECKHE CBOICTBA OPraHUYECKUX COeIMHEHUI OTIeJIbHbIX
KJIACCOB.

0COOEHHOCTH KIJIacCU(PUKAITUU u HOMEHKJIATyPbI BHYTpHU KJlacca;
TOMOJIOTHYECKHA P U obmas dopmyia; uzoMepus; (GU3UYECKHE CBOMCTBA;
XMMHYECKHE CBOMCTBA; CTIIOCOOBI MOJTYYCHHUS.

12. IlpenenbHble, HenpeaelbHbIe, APOMATHYECKHE YTJIEBOAOPOAbI.
['openune meTana Kak OUH U3 OCHOBHBIX UCTOYHUKOB TEIUIA B IPOMBILIJIEHHOCTH
n ObiTy. CBOICTBa NPUPOIHBIX YTIJIEBOJOPOAOB, HAXO0XKJIECHHWE B MPUPOAE H
MIPUMEHEHNE AJIKAHOB;

['openune anernneHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOTO IJIIAMEHU JJIsS CBApPKU
U PE3KH METAJUIOB;

OK 01
OK 02
OK 04
[IK 1.4
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13. Kucaopoacoaepskamue coeIMHeHHsl. A30TCoAepxKaLIMe COeTUHEHUS
(ctiupThl U (eHOIIBI, KApOOHOBBIE KMCIOTHI U 3(DUPBI, albIETU/Ibl U KETOHBI, JKUPHI,
yraeBoabl). IlpakTuueckoe NpUMEHEHHE ATUIICHTIUKONS, TNIMLIEpHHA, (eHoa.
[Ipumenenue ¢opmanpaernia, alueTaabAeTHa, YKCYCHOM KHUCIOTH. Mblna Kak
CONM BBICHIMX KapOOHOBBIX KHCJIOT. Moromue cBOHCTBAa MbUIa. AMHUHBI H
aAMHHOKHUCIIOTEI, OEJIKH.

I[pakTnyeckue 3aHATHS

I3 Nell. CocraBiieHue peakuuil NMpPUCOeIMHEHNsI U OKUCJIEHUSI HA TpUMepe
THJIeHa. PelieHrne pacueTHbhIX 3ajlady C MCIOJIb30BAaHWEM IUIOTHOCTH Ta3oB IO
BOJIOPOJY U BO3IYXY.

I13 Nel2. [IpoBeneHne XMMHYECKUX PeAKIHIl ¢ AHWIMHOM U TJIUIIUHOM
JlaGopaTopHas paborta «OOpa3oBaHue COJieH aHWJIMHA. bpoMHpoBaHHME aHWIMHA.
O6pazoBanue coseit raunuba. [lomyueHue MenHOW conu TiuLKHA». Perenue
SKCIEPUMEHTAIBHBIX 3a]1a4.

I13 Nel3. Pemienne pacdeTHBIX 3a/1a4 IO YPaBHEHUSIM peaKkUHid ¢ ydyacTuem
OPraHM4YeCKHX BellecTB.

Pemenue nenoyek MNpeBpaleHUI Ha TIEHETUYECKYIO CBA3b MEXAy KilaccaMu
OPraHMYECKUX COEOUHEHUH ¢  COCTABIEHMEM HA3BaHMM  OPraHUYECKUX
COCIMHEHMM 10 TPUBHAIBHOM WM  MEXAYHApOJHOW  CHUCTEMaTUYECKON
HOMEHKJIATYPE.

Tema 4.3.
Oprannueckue BeulecTBa
B JKU3HEICSITEIIbHOCTH
YeJ0BeKa.
IIpownsBoacTBO U
MIPUMEHEHUE
OPraHUYEeCKHUX BEIIECTB
B [IPOMBIIIIIEHHOCTH

Conep:xanue y4eOHOro MaTepuasia

14. buoopranuyeckue coeJUHEHHS.

[Ipumenenue u OuojorMueckas posib yrieBoJoB. OKHCIEHHE YIJIEBOJOB —
UCTOYHMK SHEPrHM JKUBBIX OpraHu3MoB. OO0JacTH NMPUMEHEHUS aMHHOKHUCIIOT.
[IpeBpamienuss 6eIK0OB MUK B OpraHusme. buonormueckue QyHKIMH OEIKOB.
buonornveckue QyHKUIUM KHUpPOB. Poib OpraHWYeckod XUMHU B pPELICHUU
npo6sieM numieBoi 6e3omacHocTd. HykienHOBbIe KUCIOTHI: COCTaB M CTPOEHUE.
Crpoenue nykieotnnoB. CocraB HykiaenHoBbiXx kucior (JHK, PHK). Ponp
HYKJIEMHOBBIX KUCJIOT B )KH3HEAESITEIbHOCTH OPraHU3MOB

15. Poap opraHuveckoii XMMHM B pELIICHUMH TNpoOJIeM SHEPreTHYecKon
0€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, CO3/laHUU HOBBIX MaTEpUaOB, HOBBIX
UCTOYHHUKOB SHEPruM (aJlbTepHATUBHBIE HCTOYHMKM dSHepruu). OmacHOCTh
BO3JICWCTBUS HA KUBBIE OPraHU3Mbl OPTAaHWYECKHX BEIIECTB OTIEIBHBIX KJIACCOB
(YyrmeBogopo/sl, CUpPThI, (PEHOIBI, XJIOPOPTaHUUYECKUE TTPOU3BOIHBIC, allbICTHIbI
U JIp.), CMBICT [TOKAa3aTellsl NPeAeIbHO JONYCTUMON KOHIEHTpAalUU

OK 01
OK 02
OK 04
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IIpakTuyeckue 3aHATHSA

I13 Nel14. UnenTupuKanusi OpraHu4ecKUX cOeINHEHNH O0TAeIbHBIX KJIaCCOB
(Ha mpuMepe anblIeruiioB, Kpaxmaia, YKCyCHOM KHCIIOTBI) C MCIIOJIb30BAaHUEM UX
(U3NKO-XUMHUYECKUX CBOWCTB M XapaKTEPHBIX KAUECTBEHHBIX PEaKIuil.

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN II0 COCTABICHUIO XMMHYECKHUX
peakuuii, OTpakarolUX XUMHUYECKYIO AKTUBHOCTb OPraHUYECKHX COCIMHEHUHN B
Pa3IMYHBIX Cpelax
(npupoHBIX, OMOJIOTHYECKUX, TEXHOT'€HHBIX )

Paznen S. Kunerudeckue M TepMOJAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKkiui

Tema 5.1. CkopocTb

XUMUNYECKUX peaKu,Mﬁ.

Xnmunyeckoe
paBHoOBecuKe

Coaep:xanue yueOHOro MaTepuaJia

16. Xumunueckue peakuuu. Knaccupuxanusa XuMu4eCKuX peakiuii:
CKopoCTb peakuuu, ee 3aBUCMMOCTb OT pPas3/InyHbIX GaKTOpPOB: NPUPOAbI
pearvpyoLMx BeLeCcTB, KOHLEHTPaLUUKN pearnpyroLmx BeLwecTs, TemnepaTtypbl u
NAOWaAN pPeakuMOHHOW noBepxHOCTU. Tennosble 3PEKTbl XMMUYECKUX
peaKkuni. IK30- N IHA0TEPMUYECKUNE, PeaKLUN.

17. O6patMmoCTb peakuuin. XMmuyecKoe paBHOBECUE U €ro CMmelleHMe nog,
AENCTBMEM Pa3/IMYHbBIX (GAKTOPOB (KOHLEHTPAUMA peareHToB WMAM NPOAYKTOB
peakuuu, [AaBneHWe, TemnepaTypa) A8 CO3LaHUA ONTUMAMbHbLIX YCNOBUMN
NpoTeKaHMA Xummndeckux npoueccos. MNMpuHunn fle-lLaTtenbe

HpaKanecmle 3aHATHUSA

I13 NelS. OnpenesieHne 3aBHCHMOCTH CKOPOCTH PEAKIMH OT KOHLEHTPALHUH
pearupyroumx BeuecTs

HccnenoBanue  3aBUCUMOCTM ~ CKOPOCTHM  PEAaKIMU  OT  KOHIIEHTPALUH.
OmnpeneneHne KOHCTAHTBI CKOPOCTH PEAKIIMU TPAPHUECKUM METOIOM.

II3 Nel6. PemieHue nNpakTHMKO-OPMEHTHPOBAHHBIX 3aJaHUH HAa NPHMEHEHHeE
npunuuna Je-lllarense

JUI HaXOXJCHUs HaIIPaBJICHUS CMEIIEHHUS PaBHOBECHSI XMMHUYECKOH PEAKLUHU U
aHaJIn3 Q)aKTOpOB, BJIMAIOIIUX Ha CMCIICHUEC XUMHWYCCKOTO PaBHOBECH .

BnusiHue pa3nuuHbIX GakTOpOB HA M3MEHEHHE PABHOBECHUS XMMUYECKHX PeaKIuil.
3akoH HeﬁCTBYIOIHHX MaCcC W KOHCTAaHTa XHUMHUYCCKOI'0 PaBHOBECHA. Pacuernr
PaBHOBECHBIX KOHLIEHTPALIUHA PEArupyOIUX BEUIECTB U IMPOLYKTOB pEaKLUH.
Pacuets! TemioBoro 3¢ dekra peakuu.

OK 01
OK 02

Pa3nen 6. PacTBophI

Tema 6.1.

Conepkanue yueOHOTO MaTepuaia

OK 01
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TlonsiTue o pacTBopax

18. PacTtBopenme Kak (hH3UKO-XUMHUIECKHH mporiecc. PacTBopsl. CrtocoObI IPUTOTOBICHUS
pactBopoB. PacTBopuMocTh. MaccoBasi 101151 pacTBOPEHHOTO BemiecTBa. CMbICT
noKazaresnst peAeIbHO JIOMYCTUMOM KOHIICHTPAIMH U €r0 KCIIOIh30BaHUE B OIICHKE
JKOJIOTHUECKON O€30MaCHOCTH.

[TpaBuiia 3KOJIOTUYECKHU 1EJIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOM JCATCIBHOCTH B
LEJSIX COXPAaHEHUS CBOETO 37I0POBbS M OKPYKAIOIICH MPUPOTHON CPEJIbl, ONACHOCTD
BO3JICHCTBHS HA KUBBIE OPTAaHU3MbI ONIPE/ICIICHHBIX BEIIECTB.

Pemmenue mpakTHKO-OPUCHTUPOBAHHBIX PACUCTHBIX 33JaHUN Ha PACTBOPBI, UCIIOJIb3YEMbIC
B OBITOBOM W MPOM3BOJICTBEHHON JISATEIBHOCTH YEJIOBEKA

OK 02

Tema 6.2. lccnenoBanue

Copeprxkanre yueOHOTO MaTepuaia

CBOMCTB PacTBOPOB

[IpakTuueckue 3aHATUSL

[\®]

113 Nel7. [IpuroroBjienue pacteopoB. UcciieqoBanue qucnepcHbIX CHCTEM
[IpuroToBneHue pacTBOPOB 3aJlaHHOW (MOJIIPHOW) KOHIIEHTpPAlUU (C MPAKTUKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMM ), OTIPEAEICHUE CPEbl BOJHBIX PACTBOPOB.
[IpuroToBneHne M U3y4Y€HHE CBOMCTB MAHUCIIEPCHBIX CHUCTEM pa3HBIX BHUIOB:
CYCNEH3UHU, IMYJIbCUH, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBONCTB MCTUHHBIX U
KOJUIOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX Pa3IMUUi MEKy HUMHU.

OK 01
OK 04

IMpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/lepKaHueE (Colep:KaHNe MPUKJIATHOTO MOYJIs1)

Pa3znen 7. Xumua B 6biTy

u HpOM3BOACTB€HHOﬁ AEeATeNIbHOCTU YesioBeKa

Tema 7.1.

Conep:xanue yueOHOro MaTepuaJia

Xvmusa B 6bITy U
Npoun3BOACTBEHHOM
[eATeNbHOCTM YeoBeKa

19. O6HapykeHHne HEOPraHMYeCKHX KATHOHOB M AHHOHOB, OPraHHYeCKHX
BELECTB OTAEJbHBIX KJIACCOB C UCI0/JIb30BAHNEM KAYeCTBEHHbIX PeaKIui
KayecTBeHHBIE XMMHUYECKHE pEaKIUH, XapakTepHble s OOHapyXeHus
HEOPraHMYECKHUX BEIIeCTB (KaTMOHOB M aHUMOHOB). CocTaBieHHE YypaBHEHUN
peakiuii oOHapyx’eHus KaTuoHOB [-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOM
1 MOHHOH (opmax.

Peakiium oOHapyXeHUsT HEOPraHMYECKMX BEIIECTB B peajbHBIX OOBEKTax
OKPYKaIoIIe Cpeibl.

KayecTBeHHBIE XMMHUYECKHE pEaKIUH, XapakTepHble sl OOHapyXeHus
OTIENbHBIX KJIACCOB OPraHUYECKUX COEAMHEHUN: (DEHONOB, albJIerujoB,
Kpaxmajia, yKCyCHOW KHMCIIOTbI, aMUHOKHUCIIOT U JIp.

Jlenatypanus GeKOB NPU HArpeBaHHUH, [IBETHBIE PEAKI[UU OEIKOB.

CocraBieHre KauyeCTBEHHBIX peakUuil oOHapy>KEHHs] OPraHMYECKUX COEeIMHEHUN
OTJENBHBIX KJIACCOB.

IIpakTHYecKkHne 3aHATHA

OK 01
OK 02
OK 04
OK 07
I[IK 1.4
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I3 Nel8. Okosornyeckass 0€30MaCHOCTH MOCJHEACTBHI ObITOBOM U
NMPOU3BOJCTBEHHOI eSTeJIbHOCTH 4YeJ0BeKa, CBA3aHHAs C MepepadoTKoii
BelleCTB

MOVCK W aHAJIN3 XUMUYECKOH WH(OPMAIIUK U3 Pa3IMYHbIX HCTOYHUKOB (Hay4IHAS
u ydyeOHO-HAy4yHas JIMTEparypa, CPEICTBAa MacCOBOH HH(MOpMAIMH, CETh
WNutepuer u apyrue).

Keiicer (¢ yderom Oyaymed mnpodecCHOHAIBHOW NEATEeIbHOCTH) Ha aHaIH3
uH(OpMallUM O TPOU3BOJCTBEHHOW JIEATEIHHOCTH YEJOBEKAa, CBS3aHHOW C
nepepaboOTKOH W TOJYyYCHHEM  BEMIECTB, a TakkKe C OJKOJOTHYeCKOH
0€30IaCHOCTHIO

JuddepennupoBannbiii 3auer (I13 Ne 19)

HUTOI'O 3a 2 cemecTp

44

BCEI'O no COO 01.07

76

20




3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMEBI OBIIIEOBPA3OBATEJIBHOM
JTACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecrevYeHn o

Peanuzanus yaeOHON TUCIUTUIMHBI TpeOyeT HaMMuus yuyeOHOro kaOuHeTa U J1abopaTopuu
10 XUMUH.

OobopynoBanue yueOHOro kaduHera, Ja00paTopum:

— pabouee MecTo neaarora (mpemnoaaBaTenbckuid ctou (1 mr.), cryn (1 mr.)

— paboune Mecta oOyuaromuxcs (CTosbl 1adoparopHsie (13 mT.), cTynbs (25 mrT.)

— Jocka ydeOHas (MenoBas TpexcekiuonHas) (1 mr.)

— JnaboparopHslii nocyaa (60 mr.)

— Hurpar-tectep (HuTpaTomep) Coskc 2-ro nokosenus (1 mr.)

— BBITsSDKHOHN mKad (1 mT.)

— peaxkTUBBI JUIs 1JaOOPaTOPHBIX U MpakTH4ecKuX padot (200 mrT.);

— MeH3ypkKa A npuema jexapcers (100 wmr.)

— MHUIETKU i nepenoca xuakoctu (100 mr.)

— kouba (10 mT.)

— npobupku nuuHAprdeckue (100 mT.)

— Habop roToBeIX MUKpompenaparos (1 mT.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKPOCKON OMHOKYISpHBIH (1 1mT.)

— Ttabmuna «lleprognyeckas TadauIa XUMHIECKUX 3JIeMeHTOBY (1 1mIT.)

— Ttabnuna «PacTBOPUMOCTh KUCIOT, OCHOBaHUH U cojieit B Boae» (1 miT.)

— Ttabmuua «Psa aktuBHOCTH MeTasuioBy (1 mT.)

— TabnWmpl M TUIAKaThl Ha DJEKTPOHHOM HocuTene 1o Teme «CTpoeHHe aTroMOB
XUMHYECKHX 3JIEMEHTOB U MPHUPOIa XUMHUECKOM CBsI3M» (5 1IT.)

— TabnuIbl W TIIAKAaThl Ha SJEKTPOHHOM Hocutene mo Teme «llepuoagmueckuii 3akoH H
tabnuua J[.1. Menneneesa» (1 mr.)

— TaOJMIIBI U TJIaKaThl HAa DJIEKTPOHHOM HOCHTEINE 10 TeMe « TUIIbI XUMHUYECKUX PeaKIuiny
(8 mit.)

— Tabnuubl M TUTAKaThl HA OJJIEKTPOHHOM HOCUTENE MO TeMe «DIEKTPOTUTHYECKAs
JUCCOLMAIMs M MOHHBIA 0OMeH» (5 1T.)

— Tabnuubl W IUTaKaTbl Ha DJEKTPOHHOM Hocutene mno Tteme «Kiaccudukanms,
HOMEHKJIATypa ¥ CTPOCHHE HEOPTaHMYECKUX BEIIECTBY (5 IT.)

— Tabmuubl M TJIaKaThl Ha JJIGKTPOHHOM Hocutene 1o Teme «lIpousBoacTso
HEOPraHMYECKUX BEIIECTB. 3HaUCHHE U TPUMEHEHUE B OBITY U HA MPOU3BOACTBE» (3 IIT.)

— Ta0NUIBI U TUTAKaThl HA DIIEKTPOHHOM HocuTene 1o Teme «Kiaccudukaius, cTpoeHue u
HOMEHKJIaTypa OpraHMYeCKUX BEIecTB» (8 IIT.)

— TaONWIBI W TUTAKaThl Ha JJEKTPOHHOM HocuTene 1o Teme «CBOWCTBA OpraHMYECKHX
coenuHeHUI» (5 mT.)

— Ta0NUIBI U TUTAKATHl HA DIIEKTPOHHOM HOCHUTENe Mo Teme «OpraHudeckue BellecTBa B
KU3HENEATEITPHOCTH 4elloBeKa. [IpOM3BOACTBO W TNPHUMEHEHHE OpPraHWYeCKHX BEIIeCTB B
MPOMBIIIIICHHOCTHY (5 MIT.)

— Tabnuibl W TIJIaKaThl Ha DJIGKTPOHHOM Hocutene 1o Teme «Kunerudeckue u
TEPMOJIMHAMHYECKHE 3aKOHOMEPHOCTH TPOTEKaHWs XHMHUYECKHX peaknuid. PaBHOBecue
XUMHUYECKHUX peakiuii» (5 1mT.)

— TalIuIbl U TUTAKaThl HA JJEKTPOHHOM HOCHTENe MO Teme «JlucrepcHble CHCTeMBI H
(bakTOpbl MX YCTOWIUBOCTH (5 1IT.)

— TabIuibl W TIAKaThl HA SJIEKTPOHHOM Hocutene mo Teme «VccrmemoBaHue CBOWCTB
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JIUCTIEPCHBIX CUCTEM IS UX UACHTU(GUKAITUNY (5 IIT.)

— Tabauumbl M IUIAKaThl Ha DJEKTPOHHOM Hocutene 1o Teme «OOHapyxeHue
HEOPraHMYeCKUX KATUOHOB M AHHMOHOB M OPraHUYECKUX BEUIECTB OTICNIBHBIX KIJIACCOB C
MCII0JIb30BaHNEM Ka4EeCTBEHHbIX peakuuii» (5 1T.)

— TabnWIbl W TIJIaKaThl HA JJIEKTPOHHOM HOCHTENE MO TeMe «XuMHA B OBITY U
IIPOM3BOJICTBEHHOH J1€ATEILHOCTH YesloBeKay (5 IIT.)

— TabauMubl M IJIaKaThl Ha 3JIEKTPOHHOM Hocutene 1o teme «OcHOBBI JabOpaTOpHOM
NPaKTUKU B IPO(ECCHOHANBHBIX JIAOOPATOPUSIX» (5 MIT.)

— TaOJMIBl U TUIAKAThl HAa SJIEKTPOHHOM HOCHUTEJE MO TeMe «XHMMHUYECKHH aHaiu3 mpod
BOJBD» (2 1IT.)

— Tabauubl M IUIaKaThl Ha SJIEKTPOHHOM HOCHUTENE MO TeMe «XHUMHUYECKUH KOHTPOJIb
KayecTBa MPOJYyKTOB MUTAHUsD (2 1MIT.)

— TabJMIBl U TUIAKAThl HAa SJIIEKTPOHHOM HOCHUTEJE MO TeMe «XMMHUYECKHH aHaiu3 mpod
MOYBBD» (5 1IT.)

— TabaMubl U IUIAKaThl Ha JIEKTPOHHOM HocuTene no teme «lccienoBaHue oOBEKTOB
ouocdeps» (4 mit.)

— BugeopmnbMbl 1o Temam: «Harnsgnas xumusa. OpraHudeckas xumusa. benku u
HyKJIeuHOBble KucioTel» (1 1r.), «Harmannas xumusa. PacTBopbl. DiekTponuTHyecKas
muccorranus» (1 mr.), «Harsagnas xumus. XuMuyeckoe Ipou3BoIcTBO. Mertammyprus» (1 mr.),
«XuUMUs 37I€MEHTOB HeMETaITOBY (1 mmiT.)

— CKJITHKAa TeMHOE CTeKJI0 250 MiI ¢ y3KUM ropJioM (5 mT.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 miT.)

— konb6a mepHast 1-250-2 (8 mrT.)

— crakad H-1-100 (8 wrT.)

— crakal H-1-1250 (8 mir.)

— crakan H-1-600 (8 mrT.)

— numuHap 3-50-2 (8 mrt.)

— numuaap 1-100-2 ¢ Hocukom (8 mT.)

— BopoHka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mit.)

— 3aXHUM MPOOUPOYHBIii (8 mIT.)

— crpuHioBka Ne 3A (8 mrT.)

— npoOupku [1X-1-14-120 (99 wT.)

— Habop (IaKOHOB C KPbIIIKaMH KaneJbHULaMu (5 11T.)

— Habop no snexrponusy (1 mrT.)

— naboparopusle roBenupHbie Becbl M-ER 122ACF (JR)

— xosiba mepHas 1-1000 (2 mT.)

— komb6a mepnast 1-500 (2 mt.)

— kon6a KM-2-250-34-TC (6 mT.)

— konba KM-2-100-34 (6 mT.)

— numnetka 2-2-2-10 (10 mT.)

— numnerka 2-1-2-5 (2 wr.)

— nunerka 2-1-2-1 ¢ npsaMbIM rpaa. (2 mrT.)

— mmatens J-23-001 gyst s3b1ka 1ByxcropoHHUit npsmoit 200%12 mm (10 mt.)

— Oropertka 1-3-2-25-0,1 6e3 kpanuka (5 mrT.)

— Bechl lekTpoHHbIe Jaboparopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r nnatd.
d-120mMm BeTpo3zamuTIKpaH (1 mrT.)

— mojenb «Kpucrammnyeckas pemerka» «AnMasy» aeMoHcTpaimonHas (1 mr.)

— MuKposnaboparopus s xuMmudeckoro skcnepumenta (¢ [IIIN, HaGopoM kepaMHKH U
dapdopa (2 mr.)
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— npubop st nomyuenus razos [MIII'NY 1.4.3. TIC (1 mT.)

— J1a00OpaTOPHBIA KOMIUICKT JIJIsi HAYaJIbHOTO OOyYEHHUsI 0 XUMUH (2 TIT.)

— Habop MOCyIbl U MPUHAAJIC)KHOCTEH W3 MOJUMEPHBIX MaTepuanoB i MPOBEACHUS
naboparopHbIX padoT mo xumuu (MukporadbopaTopus Ha 2 —x ydarmmxcs) (2 mrT.)

— HaboOp aTOMOB JIsl COCTaBJIEHUs Mojieeit MoJieky (1 mT.)

— HAOOp peaKTHUBOB JJIsi MPOBEACHUS YYCHHYECKOTO OKCIEPUMEHTAa 10 XUMHU B
COOTBETCTBUU C TEMaTUKOH nporpammsl (1 mrt.)

— cTrynka ¢ nectoM kepamuueckue (D=80mm) (6 mT.)

— CTYyIIKa C mecToM crekystHHas (1 mT.)

— CTakaH MepHbIN cTeKJIAHHbIN 150Mmi (7 wT.)

— MNpOoOUPKU CTEKJISIHHBIE (78 MIT.)

— konb6a meprast 1-50 (15 mrt.)

— konba mepnast 1-100-2 (23 mmr.)

— komb6a mepnast 1-200 (15 mir.)

— komb6a mepras 1-1000 (2 mit.)

— komnb6a koundeckass KM-2-250-34TC (6 wmrT.)

— kousiba konnueckass KM-2-100-34 (6 mT.)

— Oroperka 1-3-2-25-0,1 6/xp (4 mrT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— mnunerka 2-2-2-10 (3 mr.)

— nunerka 2-1-2-5 ¢ npam. rpag. (1531) (5 wr.)

— nunerka 2-1-2-2 ¢ npei.rpan. (5 wr.)

— nunerka 2-1-2-1 ¢ npeit.rpaa. (912) (5 wr.)

— nunetka Mopa 2-2-2 (15 mr.)

— nunetka Mopa 2-2-10 (15 mrT.)

— nunetka [1C 2-2-2-25 (14 mT.)

— LUIUHAP MepHBIH 25 M (mact. noact) (20 mr.)

— numuHap 3-50-2 (5 mrt.)

— numuaap 3-100-2 ¢ pen (5 mrT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mT.)

— Oroperka 1-1-2-25-0,1 ¢ kp. (4 mrt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mrt.)

— CKJISTHKA JIJISl PEaKTUBOB C y3K0i ropioBuHoM (125 mi, TemHoe ctekiio) (10 mT.)

— CKJISTHKA JIJISl PEaKTUBOB C y3K0i ropioBuHoM (250 M1, TemHoe cTekiio) (10 mT.)

— CKJISTHKA JIJISl PEaKTUBOB C IMIUPOKOM ropioBuHOM (250 M, cBeTiioe ctekiio) (10 mrT.)

— OyThUIKa y3Koropnas, rpaayupoBanHas — 50 mu, /a1, LAMAPLAST (10 mt.)

— OyThUIKa KBaJIpaTHas rpajydpoBaHHas1, ¢ 3aBUHUYMBatomeics kpoimkoid, [IDH]] — 100 mn
(10 mrt.); 6yThuiKa BB -1-1000 ¢ xpbimkoit 1000mi (3 mwT.)

— mnedTtpudyra maboparopHas «KARMED»y 80-2 (1 mT.)

— cnpunnoBka mwiactuzonbHas [IBX UCII. «by» (b-0) (5 mT.)

— arexkTpuyeckas mmTtka (1 mr.); mratus 1adopatopHslit 1/GpoHT. padoTt, LLIDP (4 mrt.)

— OYKH 3alIUTHBIE (2 1IT.)

— Habop no snektponusy (1 mrT.)

— Ttabmuua «Psa aktuBHOCTH MeTasuioBy (1 mrT.)

— Ttabnuna Menaeneesa (1 mT.)

— anTedyka JAJs oka3zaHus nepBoit momoru (1 mr.)

— cBuHel (2) azotHokuchbii XY (¢. 1 xr) (1 mT.)

— Habop Nel C «Kucnots» (1 mr.)
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— Habop Ne3 BC «Illemoum» (1 mit.)

— Habop Ne6 C «Opranuueckue BemiecTBay (J1adopanrtckas) (1 mr.)

— Habop Ne7 C «MuHepanbHbie yaoOpeHus» (J1adopantckas) (1 mir.)

— #Habop Nell C «Conu 7151 AEMOHCTpAIMU ONBITOBY (JlabopaHTckas) (1 mit.)

— Habop Nel2 BC «Heopranuueckue BemiectBay (1adopantckas) (1 mr.)

— Habop Ne22 BC «Munukatope» (;1abopantckas) (1 mr.)

— Habop A1 MOJIEIMPOBAHUS MOJIEKYJI OpraHMUYECKUX coeAuHeHuH (1 mr.)

— Habop AJs MOJIEIMPOBAHUS MOJIEKYJI HEOPraHUUECKUX coeAuHeHuH (1 mr.)

— npombiBaika 250 mi (1 wr

B mnponecce ocBoeHus mporpaMMbl y4eOHON TUCHUIUIMHBI «XHUMHS» CTYJIEHThl MMEIOT
BO3MOXHOCTh JOCTyHa K JJIEKTPOHHBIM Y4YeOHBIM MarepHuajaM [0 XHMHH, HUMEIOIIUMCS B
cBOOOAHOM JocTyne B ceT HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MPAaKTHKyMaM,  TeCTaM,
matepuanam EI'D u np.).

TexHuueckue cpeacrBa 00y4eHus :

— TMEepCOHAJbHBIA KOMIIBIOTEP, MOJKIOYEHHE K ceTu VHTEepHET ¢ MOAyJIeM KOHTEHTHOM
¢ubTpanuu, BO3MOXHOCTh TPAHCIISIUY HAa SKpaH ayAuo U BUaeo uHpopmanuu (1 mr.)

— nporpamMmHoe obecnieuenue Ha [IK (1 mr.)

— MoHuTop (1 1mT.)

— iaBuarypa (1 mr.)

— wmbib (1 mT.)

— TteneBu30p (1 mrT.)

— kabenp mis noakmrodeHuss HDMI (1 mr.)

3.2. UndopmannonHoe odecnevyenne peaju3auum NporpamMmbl

Jis  peanu3ari porpamMMbl  OnOimoTedHbliit ¢GoHx MHCTHTYTa HWMEeT IeYaTHBIE U
JJIEKTPOHHBIE O00pa3zoBaTelbHbIE U HH(QOPMAIMOHHBIE PECYpChl, PEKOMEHJIOBaHHbIC JUIf
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHusl.

3.2.1. OcHOBHbIE HCTOYHHKH

1. I'abpuenan, O.C.. Xumua. 10 knacc: Yueonux / O.C. I'abpuensan, U.I. Ocmpoymos, C.A.
Cnaoxoe — Mocksa: Ilpocsewenue, 2025. — 128 c. — ISBN 978-5-09-124953-8. — URL:
https://book.ru/book/957969

2. I'abpuenan, O.C.. Xumusa. 11 knacc: Yueonux / O.C. I'abpuenan, U.I". Ocmpoymos, C.A.
Cnaokoe — Mockea: Ilpocsewenue, 2024. — 128 c. — ISBN 978-5-09-116777-1. — URL:
https://book.ru/book/957971

3. Xumusa. 10 knacc. Yenyonénnwiii yposensv: Yueonux / B.B. Epemun, H.E. Ky3vmenxo, B.1.
Tepenun [u Op.]; noo. peo. B.B. Jlynun — Mockea: [Ipoceewenue, 2024. — 448 c. — ISBN 978-5-09-
116510-4. — URL: https://book.ru/book/957970

4. Xumus. 11 knacc. Yenyonénnwiti yposens.: Yueonuk / B.B. Epemun, H.E. Ky3vmenxo, A.A.
po30os, B.B. JIlynuna; noo. peo. B.B. Jlynun — Mockea: IIpoceewenue, 2024. — 480 c. — ISBN 978-
5-09-116511-1. — URL: https://book.ru/book/957972

5. MapreiHoBa, T.B. Xumwus. VYrayOnenusiii ypoBenb. 10—11 kmaccbl: y4eOHUK s
cpennero obmero o6pasoBanusi/ T. B. MapteiHoBa, U. B. ApramonoBa, E.b.TomyHoB; mox
oOmelt penakuueit T. B. MapTeiHOBON. — 2-e u31., ucrp. U Jgom. — MockBa: U3natensctBo FOpaidT,
2025.— 352 c.— (O6meoOpazoBarensHblii  mukid). — [SBN 978-5-534-16227-1. — Tekcr:
AIEKTPOHHBIN /l ObpazoBatenbHas mwiardopma Opaiit [caiiT]. —
URL: https://urait.ru/bcode/568398 Andunorenoa, U.B. Xumusa. ba3zoBeiii yposens: 10-11
KJacchl: y4eOHUK Juis cpenHero oOmero ooOpasoBanus / . B. AHdunorenosa, A. B. ba6kos,
B. A. [lonkoB. — 2-¢ w3x., ucnp. u gom. — MockBa: MzmarensctBo HOpaiit, 2025.— 290 c. —
(O6meobpazoBarenpHblii  muKI). — ISBN 978-5-534-16098-7. — Tekcr: 2IeKTPOHHBIA  //
O6pazoBarenpHas mwiaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/568473
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6. Pymsuruc, I'.E. Xumus. ba3zoserit ypoens: YueOnuk / I'.E. Pymsutuc, ©.I'. ®enpaman
— Mocksa: IlIpocsemenne, 2025. — 336 c. — ISBN 978-5-09-124954-5. — URL:
https://book.ru/book/957973

7. Papeuxwuii, A.M. Xumusi. bazoBsiii ypoBeHb. TpeHUPOBOUHBIE 1 TPOBEPOUYHBIE PAOOTHI:
Yyebnoe nmocodue / A.M. Pagenkmii — Mocksa: Ilpocsemenne, 2025. — 80 ¢. — ISBN 978-5-09-
124962-0. — URL.: https://book.ru/book/957994

8. Andunorenora, WM. B. Xumus: y4eOHMK W TPAKTUKYM JUIL  CPEAHETO
npodeccuonanbHoro oopazosanus / M. B. Aupunorenona, A. B. ba6kos, B. A. [Tonkos. — 2-e u3n.,
ucrip. U jgom. — MockBa: M3marenbctBo IOpaiit, 2024. — 291 c. — (IIpodeccuonanpHoe

obpazoBanmue). — ISBN 978-5-534-11719-6. — Tekcr: osnexkrponnsiid // OOpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/444870

9. I'muuka, H. JI. O6mas xumust B 2 T. Tom 1: yueOHUK 17151 CpeiHEro npogecCHOHaIbHOTO
obpazosanwus / H. JI. I'nunka; mox penakiueit B. A. [TonkoBa, A. B. babkoBa. — 20-e uz ., nmepepao.
u jgomn. — MockBa: U3narensctBo FOpaiit, 2023. — 349 c¢. — (Ilpodeccuonansuoe o0pa3oBaHue). —
ISBN 978-5-9916-9672-2. — Tekcrt: anekTpoHHbiit // ObpazoBarenbHas miatdopma KOpait [cait].
— URL: https://urait.ru/bcode/512151

10. T'munka, H. JI. OOmas xumus B 2 T. Tom 2: yuebnuk ans By3oB / H. JI. I'munka; mon
penakmueii B. A. TlonkoBa, A. B. babkoBa. — 20-¢ u3z., mepepad. u nomn. — Mocksa: M3naTenbeTBo
KOpaiit, 2023. — 379 c. — (Boiciiee oGpaszoBanme). — ISBN 978-5-9916-9355-4. — Tekcr:
aekTpoHHbIH // OOpa3oBatenbHas wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512503

11. T'munka, H. JI. OOmias xumus. 3aauu U YIpakKHEHUS: Y4eOHO-TIPaKTHUECKOE ocooue
JUTst cpenHero npodeccruonanpHoro odpasoanus / H. JI. I'munka; mox penakuuei B. A. Ilomkosa,
A. B. babkoBa. — 14-¢ wm3a. — MockBa: HWszpmarenscTtBo IOpaiit, 2023. — 236 c. -
(ITpodeccronansnoe ob6pazoBanme). — ISBN 978-5-534-09475-6. — TekcT: 37€KTpOHHBINA //
O6pazoBarenbHas mnatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

ZaiinieB, O. C. Xumus. JIabopaTOpHBIN MPAKTUKYM U COOPHUK 3a1a4: yaeOHOe mocodue s
cpennero npodeccuonanbHoro obpazoBanus / O. C. 3aiineB. — MockBa: UznatensctBo FOpaiit,
2023. — 202 c. —(IIpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr:
aneKTpoHHbIHN // O6pazoBarenbHas iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

13. MaprteiHoBa, T. B. Xumus. Yrny6nennsiii yposenb. 10—11 kiaccel: yueOHUK 175
cpenuero oobiiero oopazosanus / T. B. MapteinoBa, 1. B. ApramonoBa, E. b. 'ogyHoB; mox oOrieit
penakuueit T. B. MapteiHoBoO#. — 2-€ u3., ucnp. u gom. — Mocksa: U3garensctBo FOpait, 2024, —
352 c. — (O6meo6pazoBarenbHblii 1ukd). — ISBN 978-5-534-16227-1. — TekcT: 3MeKTPOHHBIN //
O6pazoBarenpHas mwiaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/544793

14. Huxonbckuii, A. b. Xumus: yd4eOHUK U PAKTUKYM JUIS CPEAHETO MPOGECCHOHATBHOTO
obpazoBanust / A. b. Huxonbckuii, A. B. CyBopoB. — 2-e¢ u3a., nepepad. u gom. — Mockaa:
NznarensctBo FOpaiit, 2023. — 507 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
01209-5. — Texkcr: snektponnsii // OOpazoBarenbHas maTdopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/513537

15. Xumusi: yaeOHUK Juisi cpenHero mpodeccruonansHoro odpazosanus / FO. A. JleGenes,
I'. H. ®anees, A. M. T'ony6es, B. H. llanosai; mox obmeit penakuueit I'. H. ®daneesa. — 2-e u3m.,
nepepad. u gom — MockBa: M3matensctBo [Opaiit, 2023.— 431 c.— (IIpodeccrnonansuoe
oOpaszoBanue). — ISBN 978-5-9916-7723-3. — Tekct: osnekTpoHHbIi // OOpa3oBarenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

16. Xumus. 3agayHuk: ydyeOHOe mocoOue i CpeHETo NMpoecCHOHAIBHOIO 00pa30BaHUs
/ YO. A. Jlebenes [u ap.]; mon obuieit penakiueit I'. H. @aneeBa. — Mocksa: U3znatensctBo FOpaiiT,
2023. — 236 c. — (Ilpodeccuonanpuoe oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHbIHN // O6pazoBarenbHas iargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091

17. Tapmun, A. II. Xumuueckue tepMunbl. CioBaph: ydeOHOE TocoOue s By30B /
A. II. T'apmnn, B. B. MopkoBkuH. — 2-€ u3 ., ucnp. u gomn. — Mocksa: M3aarensctBo FOpaiit, 2023.
— 452 c. — (Beicmee obOpaszoBanue). — ISBN 978-5-534-04639-7. — TekcT: S7EKTPOHHBIA //
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O6pazoBarenpHas mwiaTdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/514975

18. OnmeiinukoB, H. H. Xumus. AnropuTmbl pemieHus 3afad U TECThl: yueOHoe mocolue
JU1s cpeHero mpodeccuonanbHoro oopaszosanus / H. H. Oneiinukos, I'. 1. MypaBbseBa. — 3-¢ u3.,
ucnp. u jgom. — MockBa: UzmarensctBo FOpaiir, 2023. — 249 c. — (IlpodeccuonansHoe
obpaszoBanmue). — ISBN 978-5-9916-9665-4. — Tekct: oanexkTpoHHbiii // OOpa3oBaTenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513860

19. Pocun, . B. Xwumusa. Y4eOHWK M 3aJa4HUK: JJIs CPeAHETO MPodeCcCHOHATBLHOTO
obpazoBanus / U. B. Pocun, JI. [I. Tomuna, C. H. ConoBreB. — Mocksa: M3narensctBo HOpaiit,
2023. — 420 c. — (ITlpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcrt:
anekTpoHHbIN // Obpa3oBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512022

3.2.3 UnTepHeT-pecypcehi:

1. Ommmmnuana «Iloxopu BopoOnEBsl ropsi!»: [caiit]. — URL: https://pvg.mk.ru

2. Bcepoccuiickas ~ onuMnuaza  MIKOJBHUKOB 1O  Xumuu: [cait]. —  URL:
https://chem.olimpiada.ru

3. Onumnuansl 1O XUMHUHW: 3a7add, pemnieHus, pasoopel: [caiit]. — URL:
https://chem.dist.mosolymp.ru

4. MockoBckass ~ OIMMIIMAAA  WIKOJbHUKOB  mo  xumuu:  [cait]. —  URL:

https://mos.olimpiada.ru

5. Cucrema AUCTaHIIMOHHOTO 00y4eHUs! «XHMHUs»: MMOATOTOBKA K OJUMIMAgaM: [calT]. —
URL: https://chem.dist.mosolymp.ru

6. HurepHer-onumnuanga no HaHoTexHodorusM: [cait]. — URL: https://nanometer.ru

7. DnextpoHHas OubIMoTeKa XuMU4eckoro (akynsrera MI'Y nmenn M. B. JlomoHOCOBa:
yueOHbIe U nHGopMamonHbie Matepuainsl: [caifT]. — URL: https://chem.msu.ru/rus/elibrary

8. Xwummueckuii moprtan «Chemnet»: ydeOHHMKHM, cTaThu, 3amaud: [caiit]. — URL:
https://www.chem.msu.ru/rus/olimp

9. OrtkpbITas 37eKTpOHHAsA OMOIMOTEKa «XUMUSI»: JUI LIKOJIBHUKOB U yUUTENen: [cailT]. —
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJBHOM JUCHUILIAHBI

KOHTpOJIB U OICHKa Ppe3yJibTaTOB 06y‘{eHI/IH OCYHICCTBIIACTCA IPCIOJaBaTCIIEM B IIPOHECCE MPOBCACHUA IMPAKTUYCCKUX 3aHATHH U
J'Ia60paT0prIX pa60T, TECTUPOBAHHA, a4 TAKXKCE BBIIIOJIHCHUSA O6yLIaIOHII/IMI/IC${ HHAUBUAYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, I/ICCJIG,HOBaHPlﬁ. PCSYJ'IBTaTBI
O6y‘leHI/I$I OIIpPEACIIAIOT, UTO 06yqa10umec;1 JOJIKHBI 3HATh, IOHUMATh U ACMOHCTPHUPOBATH 110 3aBEPIICHUU U3YUCHUA JUCHUIIINHBI.

Hns popMupoBaHUsi, KOHTPOJIS M OLUEHKH PE3YJIbTaTOB OCBOCHHUS YUEOHOH IMCHMIUIMHBI MCIOJIB3YETCS CUCTEMa OICHOYHBIX MEPONPHUSTHH,
MIPEJICTaBIISIONIAst COO0N KOMITJICKC YUEOHBIX MEPOIIPHUSATHH, COTJIACOBAHHBIX C Pe3yJIbTaTaMHU 00ydeHUs U chopMyIupoBaHHbIX ¢ yuetom ®I'OC COO
(npeametHble pe3ynbTathl o aucuuiuiie) u @I'OC CIIO.

CTPOCHUS BCIICCTBA

IIOHATHA WU 3aKOHBI XMMHWH

Ne [OK Moayas/Pazgen/Tema |Pe3yabrat 00y4yeHust Tunbl OEeHOYHBIX MEPONIPUATHIA
I OcHOBHOe copepkaHue
1 Pasgen 1. OcHOBBI ®dopmynupoBath 0a30BbIC

1.1 |OKO01 CtpoeHue aToMOB
[IK14 XUMHUYECKHUX SJI€MEHTOB
U IPUPOJA XUMUYECKOU

CoCTaBIIATh XUMHUUYECKUE
(dbopMyIIbI COETMHEHUN B
COOTBETCTBUU CO CTEIEHBIO

Texynui KOHTPOJIb:
1. Tect «CTpoeHne aTOMOB XUMHUYECKUX JIEMEHTOB U PUPOJa XUMUYECKON
CBA3W».

OK 02 tabnwuma J[. 1.
[IK1.4 Menneneena

9JICMCHTBI B COOTBCTCTBHUH C
UX ITIOJIOXKCHHUEM B

MEPUOJNYECKON CUCTEME

CBSI3H OKHCJIEHHUS] XUMHUYECKHUX 2. 3ajauu Ha COCTaBJIEHUE XUMHUECKUX (POPMYJI IByXaTOMHBIX COeTMHEHUN

DJIEMEHTOB, UCXOJIS U3 (oxcuaoB, cynb(hUI0B, TUIPUIOB H T.I1.).

BaJICHTHOCTH U 3. 3aaHus Ha UCNOJIB30BAHUE XMMUYECKON CUMBOJIMKH U Ha3BaHUM

ANIEKTPOOTPHUIATETLHOCTH COEMHEHMI 0 HOMEHKJIaType MEKIYHapOIHOTO COI03a TEOPETUUECKON 1
MPUKJIAHON XUMHUHU U TPUBUAIBHBIX HA3BAHUMN I COCTABIEHUS XUMUYECKUX
(hopMyI1 IByXaTOMHBIX COETMHEHUN (OKCHUJIOB, CYIb(PUA0B, TUIPUIOB U T.II.)
U APYTUX HEOPraHNYECKUX COETMHEHUI OTAENIBHBIX KJIACCOB
[IpomexyTouHas aTTecTarus:
JuddepeHurpoBaHHbIN 3a4eT

1.2 |OK 01 [Iepnonnueckuit 3akoH u | XapakTepu3oBaTh xumudeckue | Tekymmii KOHTpoIIb:

1. Tect «MeTamnueckue / HEMETALINYESCKUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTh M CPOJICTBO K AJIEKTPOHY XMMUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX JICKTPOHHBIM CTPOCHUEM U TTOJIOKECHUEM B
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OK

Monyas/Pa3znen/Tema

Pe3yabTar 00y4enus

Tunbl OHEeHOYHBIX MEPONIPUATHIA

XUMHYECKHX 3J1eMeHToB [[. 1.
MenneneeBa

MEepUOINUECKOMN cucTeMe Xumudeckux snemMeHToB .M. MenaeneeBay.

2. IlpakTyeckue 3a/laHus Ha YCTAaHOBJICHUE CBSI3U MEX]y CTPOSHHUEM aTOMOB
XUMUYECKUX DJIEMEHTOB U IMEPUOANYCCKIM U3MEHEHHEM CBOMCTB
XAMUYCCKHX JIEMCHTOB U X COCIUHCHHUI B COOTBETCTBHU C IIOJIOKCHUCM
[Tepuonuueckoit cucreme.

3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHE 3aJaHUsI HA XapaKTePU3aAIUIO
XHMHUYECKHX DJIEMEHTOB: « MeTaanueckue / HeMeTaZINUECKHE CBOMCTBA,
3IEKTPOOTPHUIIATEIILHOCTD U CPOJICTBO K JIEKTPOHY XUMUUYECKHUX JIIEMEHTOB B
COOTBETCTBHE C MX JICKTPOHHBIM CTPOCHUEM H TIOJIOKCHHEM B
IIEPUONYECKON CHCTEME XUMUYEeCKHX eMeHToB J[.M. MenneneeBa»
[IpomexxyTouHas aTTecTarus:

JuddepeHurpoBaHHbIN 3a4eT

Paznen 2. Xumnueckue
peakuuu

XapakTepHu30BaTh TUIIBI
XUMHYECKHUX PEaKLUN

KonTponbHas padota
«CTpoeHue BelecTBa 1 XUMHUYECKHE PEAKIINN»

2.1

OK 01
OK 04

THUIBI XUMHAYECKUX
peakuuii

CocCTaBJsTh peakiuu
COCIMHEHUS, pa3IoKEHUs,
oOMeHa, 3aMeIlCHHS,
OKHCIIUTEILHO-
BOCCTAHOBUTEIIbHBIC PEAKIIUU

Texymui KOHTPOIIb:

1. 3agaun Ha cocTaBJIEeHUE YPAaBHEHUHN PEaKIUii:

— COeIMHEHMS], 3aMEIlEHUs, Pa3JIoKeHUs, 0OMeHa,

— OKHCJIUTENBHO-

BOCCTAHOBUTEJIbHBIX PEaKIUil ¢ UCIIOIb30BaHUEM METOA HIEKTPOHHOTO
OanaHca.

2. 3aaun Ha pacyeT Macchl BeleCTBa WK 00bEMa

ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe MM 00BbEMY OJTHOTO U3
YUYaCTBYIOIIMX B PEAKIMH BELIECTB; PACUETHI

Macchl (00bhEMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKINH, €CIIA OJHO U3
BEIIIECTB UMEET NpUMeCH

[TpomesxyTodHas aTTeCTanus:

JuddepeHurpoBaHHbIN 3a4eT

2.2

DNEeKTPOIUTHYECKAS
JMCCOLMALUS U MOHHBIN

CocTaBisiTh ypaBHEHHUS

XUMHUYCCKUX pCaKIINH NOHHOT'O

Texymui KOHTPOJIb:
1. 3amanust Ha COCTaBIICHUE MOJIEKYJIIPHBIX M MOHHBIX PEAKIUI C yHaCTUEM
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Ne |OK Monyas/Pa3nen/Tema |Pe3yjabTaT 00yuyeHust Tunbl OHEeHOYHBIX MEPONIPUATHIA
oOMeH o0MeHa ¢ yJacTuem KHCJIOT, OCHOBaHUH U COJIEH, YCTAHOBJICHUE U3MEHEHUS KUCIIOTHOCTU CPEBI
HEOPraHUYECKHUX BELIECTB 2. JTaboparopHas paboTa "TUITbl XUMUYECKUX peaKIuii”
IIpoMexyTouHas aTTecTalys:
JuddepeHurpoBaHHbIl 3a4eT
3 Pazgen 3. Ctpoenne u  |MccienoBaTh CTpPOCHUE U KonTponbnas pabota
CBOMCTBA CBOMCTBA HEOPTaHUYECKUX «CBoiicTBa HEOPraHMYECKUX BEIIECTB)»
HEOPraHUYECKUX BELICCTB
BELIECTB
3.1 |[OKO01 Knaccudpukanus, Knaccugpunmponartpb Texymuii KOHTPOJIb:
HOMEHKJIATypa U Heopranuueckue Bemectsa B |1. Tect «Homenknarypa u Ha3BaHME HEOPraHMUYECKUX BEILECTB UCXOAS U3 UX
CTpOEHHE COOTBETCTBUU C UX CTPOCHUEM |XUMHUYECKON (POPMYJIbI UJIM COCTABICHHE XUMUUECKON (POPMYJIbI UCXOIS U3
HEOPraHUYECKUX Ha3BaHMsI BEILECTBA 110 MEXIyHApOAHON WIN TPUBUAILHOW HOMEHKIIATYPE».
BELIECTB 2. 3ajauym Ha pacyeT MaccoBOM J10JIM (Macchl) XUMUYECKOTO JIEMEHTa
(coenuHEeHUsT) B MOJIEKYJIe (CMECH).
3. [IpakTryeckue 3a1aHus IO KJIacCU(PUKALUN, HOMEHKIATYpe U XUMHUYECKUM
(dopMyIaM HEOPraHUYECKUX BELIECTB PA3TUYHBIX KIACCOB.
4. [IpakTuyeckue 3a/1aHus Ha ONpeIeTICHIe XUMUYECKONH aKTUBHOCTH
BELIECTB B 3aBUCUMOCTH BHJa XUMUYECKOU CBSA3HU U TUIA KPUCTAIUIMUECKOM
peleTku
[IpomexyTouHas aTTecTanus:
JuddepeHunpoBaHHbIN 3a4eT
3.2 |OKO01 DU3UKO-XUMHUYECKUE YcraHaBiIMBaTh 3aBUCUMOCTh | TeKyIU KOHTPOJIb:
OK 02 CBOMCTBa ¢busuko-xumMuaeckux cBoUcTB |1. TecT «OCOOEHHOCTH XMMHUYECKHUX CBOMCTB OKCHIOB, KUCIIOT, OCHOBaHUH,
IIK 1.4  |HeopraHuueckux HEOPraHMYECKUX BEIIECTB OT  |aM(OTEPHBIX THAPOKCHUIOB U COJEH.
BEILIECTB CTPOEHHMSI ATOMOB U MOJIEKYJI, a|2. 3aJaHusl Ha COCTABJICHUE YPABHEHHNI XUMHUYECKUX PEAKIINM C y9aCTHEM

TAKXE TUIA KPUCTAIIIMYECKOU
pemeTKn

MPOCTBIX U CJIOKHBIX HEOPTaHUYECKUX BEIIECTB: OKCHUJIOB METAIIIOB,
HEMETAJJIOB 1 aM(OTEPHBIX SJIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT, OCHOBAHUM
1 aM(GOTEPHBIX TUIPOKCUIOB, HEOPTAHHUECKUX COJIeH, XapaKTepU3YIOIINX UX
CBOIMCTBA U CIIOCOOBI TIOTYUYEHUSI.

3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJJaHUsI HA CBOMCTBA U
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Ne |OK Monyas/Pa3nen/Tema |Pe3yjabTaT 00yuyeHust Tunbl OHEeHOYHBIX MEPONIPUATHIA
IIOJIyYeHHE HEOPraHMYECKUX BEIIECTB
[IpomexxyTouHas arrecranus:
JuddepennrpoBaHHbIi 3a4eT
3.3 |OKO01 Wnentudukanus HcenenoBars kayecTBeHHbIE | TeKylIUi KOHTPOJIb:
OK 02 HEOPraHUYECKUX peaKuy HEOPraHUYECKUX 1. IIpakTHKO-OpUEHTUPOBAHHBIE 33/1aHUS 110 COCTABICHUIO XUMUUYECKUX
OK 04 BELIECTB BELIECTB peakuuii ¢ yyacTueM HEOPraHUYECKUX BEILECTB, UCIIONIb3YyEMbIX ISl UX
[IK1.4 HJEeHTU(DHUKAITUH.
2.JTaGoparoprast pabota: “UneHTudukanus HEOPraHMISCKUX BEIISCTB”
[IpomerxyTouHas aTTecTalus:
JuddepeHnnpoBaHHBIN 3a4eT
4 Paznen 4. Ctpoenue u Uccnenosars cTpoeHue u KontponbHas padota
CBOMCTBA OPraHMYECKHX |CBOMCTBA OPraHMYECKHUX «CTpoeHHE U CBOMCTBA OPraHUYECKUX BELIECTB)
BEIIECTB BCIICCTB
4.1 |OKO01 Knaccudukanus, Knaccudumnupoars Tekymuii KOHTPOJIb:
CTPOCHHE U OpraHMYECKHE BELIECTBA B 1. 3amaHus Ha COCTABIIEHUE HA3BAHUN OPraHMUYECKUX COSAMHEHUH I10
HOMEHKJIaTypa COOTBETCTBUU C UX CTPOCHHUEM |TPUBUAIBHOMN WM MEXyHAPOJHON CHCTEMaTHYECKOW HOMEHKIIATYpE.
OpPraHUYECKUX BEILECTB 2. 3ajaHMs HA COCTABJICHHUE MOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX (OpMYIT
OpPraHMYECKUX BEIIECTB OT/IEIbHBIX KJIACCOB.
3. 3agauu Ha omnpeJeneHue npocTeimeit GopMyIibl OpraHnYecKoil MOJIEKYJIbI,
HCXOJIS U3 DJIIEMEHTHOTO cocTaBa (B %)
IIpomexyTouHas aTTecTanus:
JuddepeHunpoBaHHbIi 3a4eT
4.2 |OKO01 CBolicTBa OpraHUYECKUX | Y CTaHABIMBATH 3aBUCUMOCTh | TeKyIuii KOHTPOJIb:
OK 02 COCIMHEHMM (bu3NKO-XMMHUECKUX CBOUCTB |1. 3amaHus Ha coCcTaBlIeHHE YPAaBHEHUNM XMMHUECKUX PEaKIUN ¢ yYacTHEM
OK 04 OpPraHMYECKUX BEIIECTB OT OpPraHMYECKUX BEIECTB HA OCHOBAaHUM MX COCTAaBa U CTPOCHHSI.

CTPOCHUSA MOJICKYJI

2. 3ajaHus Ha COCTaBJICHUE YPABHEHUN XUMUUYECKUX PEAKIIH,
WJUTIOCTPUPYIOUINX XMMHUECKNE CBOMCTBA C YUETOM MEXaHU3MOB IPOTEKaHUS
JTAaHHBIX peakUUi U TeHEeTHUECKOMN CBSI3U OpraHMYeCKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacueTHble 3a/1a4i 10 YPaBHEHUSAM PEAKIIUN C yHaCTUEM OPraHUYECKUX
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Ne |OK Monyas/Pa3nen/Tema |Pe3yjabTaT 00yuyeHust Tunbl OHEeHOYHBIX MEPONIPUATHIA
BEIIECTB.
4. JlaboparopHnas pabota “IIpeBpaiieHuss OpraHUYECKUX BEIIECTB MPU
HarpeBaHuun"
[IpomexxyTouHas arrecranus:
JuddepennrpoBaHHbIii 3a4eT
43 |OKO01 WNnentudukanus HccenenoBars kayecTBeHHbIE | TeKylIuil KOHTPOJIb:
OK 02 OpPraHMYECKUX BEIIECTB, |pPEaKIMU OPTaHUYECKUX 1.IIpakTHKO-OPHUEHTUPOBAHHBIE 33JaHUSI 10 COCTABICHUIO XUMUYECKUX
OK 04 UX 3HA4YEHUE U COEIMHEHUH OTAENbHBIX peakuuii ¢ yyacTueM OpraHMYECKUX BEIIECTB, B T.U. UCIOIb3YyEMbIX JUISl UX
MIPUMEHEHNE B OBITOBOW |KIJIACCOB UICHTHU(PUKAIUH B OBITY ¥ POMBIIIIEHHOCTH.
Y IIPOU3BOJCTBEHHON 2.JlabopatopHas pabora: “UneHTnukanus OpraHmuecKiuX COeAMHEHUH
JeSITeIbHOCTH YeJIOBEKa OTJIEbHBIX KJIACCOB”
[IpomexyTouHas aTTecTalus:
JuddepeHnnpoBaHHbIi 3a4eT
5 Pa3znen 5. Kunetnueckue | XapakTepus3oBaTh BIUSHUE
U TEPMOJIMHAMUYECKUE |pa3iIMyYHbIX (DaKTOPOB Ha
3aKOHOMEPHOCTH paBHOBECHE U CKOPOCTb
MPOTEKAHNS XUMHUYECKUX |XUMHUUECKHUX peaKIni
peakuuit
5 OK 01 CKOpOCTh XMMHUECKUX | XapaKTepu30BaTh BIUSHUE Tekymuii KOHTPOJIb:
OK 02 peaknuii. XuMHUYecKoe |KOHIEHTpauuu pearupyroumx |I[IpakTuko-oprueHTHpOBaHHbIE TEOPETUYECKHE 3aJaHNs Ha aHAIN3 (DakTOpOB,

paBHOBecHe

BCIIECTB U TEMIICPATYPBI HA
CKOPOCTb XUMUYECKUX
peakuui

XapakTepru3oBaTh BIUSHUE
HN3MCHCHUA KOHLICHTPAUU
BEILIECTB, PEAKIIUU CPEIBI U
TeMInepaTypbl Ha CMEIIEHUE
XUMHUYECKOTO PABHOBECHUS

BIIMSIFOIIMX HA M3MEHEHUE CKOPOCTH XUMHUYecKoi peakmun. [TpakTrko-
OpPHEHTUPOBAHHbIC 3a/1aHMs Ha TpuMeHeHue npuHuumna Jle-Illarense as
HaXOXKJCHHS HATIPABJICHUSI CMEIICHUS PABHOBECHS XUMHYECKON peaKIluy 1
aHaiu3 (aKTOPOB, BIUSAIOUINX Ha CMEIIEHHE XMMUYECKOTO paBHOBECHUS
[TpomesxyTodHas aTTeCTaus:

JuddepeHurpoBaHHbIN 3a4eT
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Ne |OK Monyas/Pa3nen/Tema |Pe3yjabTaT 00yuyeHust Tunbl OHEeHOYHBIX MEPONIPUATHIA
6 UccnenoBaTs, UCTUHHBIE
Pa3nen 6. PactBopsl PacTBOPBI C 3aJaHHBIMU
XapaKTepUCTUKAMU
6.1 |[OKO01 IlonsaTue o pactBopax  (PaznuyaTth UCTMHHBIE Texkynui KOHTPOJIb:
OK 02 pacTBOpPHI 1. 3agaun Ha IPUTOTOBJIEHUE PACTBOPOB.
2. [IpakTuKO-OpUEHTUPOBAHHbBIE PACUETHBIE 3aJaHMsI HA JUCIIEPCHBIE
CUCTEMBI, CII0JIb3yeMbI€ B OBITOBOI M MPOU3BOICTBEHHOU EATEIBHOCTH
YeJioBeKa
6.2 |OKO01 Uccnenosanue croiictB  |MccnenoBath husuko- JlabopaTtopHas pabota
OK 04 pacTBOpPOB XUMHUYECKHE CBOMCTBA “IIpuroToBieHU€e pacTBOPOB”
WCTHUHHBIX PACTBOPOB [IpomexyTouHas aTTecTalus:
JudbdepeHnrpoBaHHbIi 3a4eT
II [TpodeccnonanbHO-OPUEHTUPOBAHHOE CO/IepKaHUE (COEPIKAHUE MPUKIIATHOTO MOIYJIs)
7 Paznen 7. OrneHuBaTh NOCIEACTBUS 3amuTa Keica (¢ yueroM Oynyiiel npoheccCuoHaIbHOM AesTEIbHOCTH )
Xumus B ObITY U OBITOBOM U IPOM3BOJICTBEHHOM
MIPOU3BOJICTBEHHON JeSITEIbHOCTH YEJIOBEKa C

ACATCIIBHOCTH YCIIOBCKA

HO3UIIUN DKOJIOTHYECKOUN
0€30I1aCHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.4

Xumus B OBbITY U
MPOU3BOJACTBEHHOMN
NesITeTbHOCTH YeJIOBEKa

O1ueHuBaTh MOCICACTBHS
OBITOBOM U MPOU3BOACTBEHHOMN
JESTEILHOCTH YEJI0BEKa C
IMO3HITHI SKOJOTHMUECKOM
0€30IMacHOCTH

Texymui KOHTPOIIb:

Keiic (¢ yaerom Oymymieit mpodeccrnoHanbHOM AeITeTbHOCTH)
Bo3MOKHBIE TEMBI KEHCOB:

1. [loTennenue k1MMara U BBICBOOOXIEHNE T'a30BbIX THAPATOB CO JIHA
OKeaHa.

2. bBynymue marepuaisl 1715 aBua-, MalllMHO- U IPUOOPOCTPOEHUS.

3. HoBble MaTepuaibl JJis COTHEYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE PaCTUTENIBHBIX IIPENAPATOB

IIpomexyTouHas aTTecTanus:

JuddepeHunpoBaHHbIi 3a4eT
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