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Pabouas nporpamma paspaloTana B COOTBETCTBHH ¢ TPeOOBAHHAMH:

- MejepanbHOr0 TOCYJIAPCTBEHHOrO 00pa3oBaTeqbHOr0 CTAHAApTA CpEiHEero  oOmIEro
00pa3oBaHHs, YTBEPHUIEHHOro NpHKazoM Munobpuayku Poccum ot 17 mas 2012 Ne 413
(sapermcrpHposannoro MunncrepetBoM foctrias Poccutickol (egepaunn 7 uioHs 2012,
pernctpannonnablit Ne 24480);

- egepanbHOTO  rocylapcrseHHoro  obpa3zoBaTenbHOrO — CTaHaapTa  CPEIHEro
npotheccuonansHoro obpasosanus no npopeccun 21.01.03 BypuabmHK SKCIUIyaTAHOHHBIX U
pa3sBeNOYHBIX CKBaXWH, yTRepKaéHHoro TIpukazom MuHuCTEpCTBa MpocBeliends PoccHickoi
Menepamun ot «11» Hoabpa 2022, Ne 972, (3aperHcTpHpOBaHHOTO MHHHCTEPCTBOM IOCTHIIHH
Poccuiickoit @enepauun 19.12.2022 r., perucrpannonssii Ne 71632);
€ Y4eTOM:

- denepanbHOi 06pa3oBaTeNBLHON MPOrpaMMel cpenHero obmero 06pa3oBaHus, YTBEPKICHHOR
INpukazom Muxucrepersa npocsemenns PO or 18.05.2023 Ne 371 (3aperncTpHpOBaHHOTO
MuHRcTepeTBOM FocTHIM Poccuiickoi ®enepatin 12 miona 2023, perucTpanmonHbii Ne 74228);
C YUETOM:

- npuMepHoil pabodell mporpamMmbl  00meoOpa3’OBATENBHON AUCIHIITHHBI «XHMHA» U
npodeccHOHANBHBIX 00pa3oBaTeIBHEIX OPraHU3allli, YTREPKACHHOH Ha 3acCeaHiH Cogera mo
OlieHKe COJEpKAHHA M KAuecTsa NMPHMepHBIX pabounx mporpamM o0meobpa3oBaTelbHOTO H
COLHATEHO-TYMAHHTAPHOTO 1[HKIIOB CPEAHEro npoecCHOHATBHOrO 00pasoBanus, MPoToKON Ne
14 or 30.11.2022, onobpennoii 3acenanuem [lenarormueckoro cosera ®I'BOY JIIO HPIIO,
nporokon Ne20 ot «15» aprycra 2024.
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1. OBIIAS XAPAKTEPUCTUKA OBI_[IEOBPA3OBATEJII)HOI71 JUCHHUIIIUHBI
OVJI. 07 XUMUSA

1.1. Ilespb u MeCTO JMCUMILIMHBI B CTPYKTYpe oOpa3zoBaTteiibHoil nporpammsl CITO

enp nmuCHUIUIMHBI (OPMUPOBAHWE CHCTEMBl XWMUYCCKUX 3HAHUW KaK BaKHEHUIICH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIKOUYEBBIE IOHATHS,
(dyHIIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XHWMHHU, OCBOCHHE $3bIKa HAYKH, yYCBOCHHUE WM TIOHMMAaHUE
CYLIHOCTH JIOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMIICHHE C MCTOpUEH HX
pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX IIO3HAHUS BEILIECTB U
XUMHUYECKUX peaklnii, HeOOXOIUMBIX JJisl MPUOOPETeHUs yMEHUN OPUEHTUPOBATHCSI B MUPE BEIIECTB U
XUMHUYECKUX SIBICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MTOBCEIHEBHOMN KU3HU;

Pa3BUTHEC YMGHI/Iﬁ U CIocoOoB ACATCIIbHOCTH, CBA3aHHBIX C Ha6J'IIOI[eHI/ICM H OOBACHEHHEM
XUMHYCCKOI'O OKCIICPUMCHTA, CO6JHOIIGHI/IGM IIpaBHJI 0e30I1acHOro O6paHICHI/I$I C BCICCTBaAMH.

ajanTanys OoOydYaroUIMXCs K YCIOBHSM JMHAMMYHO pa3BUBAIOLIErOCs MUpa, (HOpMHUpPOBaHHE
UHTEJJIEKTYaJIbHO ~ Pa3BUTOM  JMYHOCTH, TOTOBOM K caM00Opa3oBaHHUIO, COTPYIHUYECTBY,
CaAMOCTOSITEJIbHOMY TPUHATHIO TIPAaMOTHBIX PpEIHIEHUH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHUEM;

¢dopmupoBaHre y OOYHYaIOLIMXCSl KIIOYEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHLUH), MMEIOLINX
YHUBEpCAJIbHOE 3HAUEHUE JJIS PA3JIMYHBIX BUJIOB JIEATEILHOCTHU: PELICHUs MTPO0OIIeM, IOUCKa, aHaIu3a
1 00paboTku HH(OpMAIH, HEOOXOAUMBIX JJISl TPUOOPETEHUS OIIBITA ETEIHLHOCTH, KOTOPas 3aHAMAaEeT
Ba)XHOE MECTO B MO3HAHUHU XMMMH, a TAKXKe JUI OLEHKH C MO3UIMH 3KOJIOrmyeckoi 0e30macHOCTH
XapakTepa BIMSHUS BEIECTB U XMMUYECKUX IPOLECCOB HA OPraHU3M YEJI0BEKA U IIPUPOJHYIO CPENY;

pa3sBUTHE IO3HABATENBHBIX MHTEPECOB, HWHTEJUIEKTYaJbHBIX W TBOPUYECKHX CHOCOOHOCTEH
oOyyaroluxcsi: ClocoOOHOCTH CaMOCTOSITENIbHO PUOOpETaTh HOBbIE 3HAHMSI 10 XUMHUU B COOTBETCTBUU
C KM3HEHHBIMU MOTPEOHOCTSAMHU, HCIOJIB30BATH COBPEMEHHbIE MH(POPMALMOHHbIE TEXHOJOTMU JUIS
MOKCKA U aHaIn3a y4eOHON ¥ Hay4YHO-TIONYJIApHONU HH(OPMALU XUMUYECKOTO COAECPKAHMUS;

dbopMUpOBaHHE U pa3BUTHE y OOYYAIOIIMXCS ACCOIMATHMBHOTO W JIOTMYECKOTO MBIIUICHUS,
Ha0II0aTEIPHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, TIPH
IJIJAHUPOBAHUM U MPOBEJECHUHU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE y OOYYAIOMIMXCS YOKIEHHOCTH B TYMAaHUCTUUECKOW HAIPABICHHOCTH XMMHH, €€
BOKHOW POJIM B PEUICHUU TIOOATBHBIX MPOOJIEM PAMOHATIBEHOTO TTPUPOIOTIOIB30BAHMS, TTOMTOJTHEHHS
OHEPreTHYECKUX PECYPCOB W COXpaHEHHs] MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTU
OEpeKHOTO OTHOIIEHUS K IPUPOJIEC U CBOEMY 3/I0POBBIO, a TAKXKE IPHOOPETEHUS OIBITA UCTIOIb30BAHUS
MOJYYECHHBIX 3HAHWU Uil TPUHATHS TPAMOTHBIX PELIEHUM B CUTYalHsX, CBA3AHHBIX ¢ XUMHYECKUMU
SIBJICHUSIMHU.

O6meo6pazoBaTenbHas JUCIUTUIMHA XUMHS SIBISIETCST 00s13aTEIFHOM YacThi0 0011e00pa30BaTeIbHOTO
uKIa oopasoBarenbHoii mporpamMmel B cootBeTcTBUU ¢ @T'OC CIIO no cnenmansaoctu 21.02.01
Pa3paboTka u skcruTyaTarus HeTSHBIX U Ta30BBIX MECTOPOXKICHHIMA



1.2. Ilnanupyemble pe3ybTAThl 0CBOCHHUS THCIUNTIUHBI

[TnanupyeMble pe3ynbTaThl OCBOSHHS O00IIe00pa30BaTEIbHON JAUCIUILIMHBI OMPEACTSIOTCS B
cootBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaUYCHHE NUCIMIUIMHA UMEET MPH
dhopmupoBannu u pazsutuu OK u I1K.

B pesynbrare 0CBOCHUS IUCIUILTUHBI 00YYaIOUTHIACS JOIKEH:

Koa n Ilnanupyembie pe3yJbTaThl 0CBOECHHS M CUMUILINHBI
HAHMMEHOBaHHe
¢opmupyembIx O6ume’ JducuunjmHapHble
KOMIIeTeH M i

B yacTn TPYAOBOT0 BOCIIMTAHUS:

- BJIQJIETh CUCTEMOM XHMHUUYECKUX 3HaHPII>1, KOoTOpas

BKJIFOUAET: OCHOBOIOJIAralOIINE MOHATHUS
- TOTOBHOCTh K TpYAYy, OCO3HaHUE .
(XMMHUYECKUH  BJEMEHT, aToOM, DJIEKTPOHHAs
[ICHHOCTH MacTePCTBa, TPYIAOII00HE;
o 000s10UKa aTtoma, s-, p-, U-3JIeKTpOHHbBIE OpOUTATH
- TOTOBHOCTh K aKTUBHOM I€SITEILHOCTH
o . | aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTD,
TEXHOJIOTHYECKOM u COLIMAJIBHOMI
ANEKTPOOTPHULIATEIFHOCTh, CTCIEHb OKHCIICHUS,
HaIpaBJICHHOCTH, CII0OCOOHOCTD
XUMHYeCcKass CBs3b, MOJb, MOJISIpHas Macca,
WHHULAUPOBATB, IUTAHUPOBATh )it N o
MOJISIPHBIH 00beM, YTIEPOTHBIH CKEJIET,
CaMOCTOSITENIFHO ~ BBIIIONHATH  TaKyIo (byHKIHORATbHAS A ANMKAL  M30MeEpHS
JIeSITENHLHOCTD, YH pyina, \,p ’ pu,
W30MEpBI, TOMOJIOTHYECKHI  psi, TOMOJIOTH,
- HHTEpeC K PAa3IUYHBIM cdepam
YIIEBOAOPOBI, KHUCIOPOJ- M a30TCOJIEpKallue

npo¢eCCUOHANBHO NEeSITeIBHOCTH,
OBnajeHne yHUBEPCAIBHBIMU YI€OHBIMHU
IIO3HAaBaTCJIIbHbIMHU ﬂeﬁCTBHHMH:

HejaaM, OLHCHUBATH PUCKHU HOCHGHCTBI/Iﬁ
JACATCIBbHOCTH,

- pa3BUBaTb KPCATUBHOC MBIIIJICHUC TIPpU
PCHICHUH KU3HCHHBIX HpO6J’I€M

COeIMHEHUs, OWOJIOTUUECKH AaKTHUBHBIC BELIECTBA
(yrneBonsl, XKHUpPHI, O€IKH), MOHOMEp, MOJIMMED,

2) 6a30BbIE TOTHIECKAE NCHCTBHA CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
“ CAMOCTOSTENbHO  hopMysIH OB.EITI) y | COCHMHEHHS, KPHCTAIMIECKas pEIICTKA, THITBI
AKTVAISHDOBATE PMY rI[)06neM XAMHAYECKUX peakuui (OKHCITUTENBHO-
acZMa I/II];aTB ce BOECTO OHHer') ¥, BOCCTAHOBHTEINIFHBIE, 9K30-U JHIOTCPMHUYECKHE,
p t;[faHaBJII/IBaTB Ic) H.leC,TBeHHHﬁ peaKIuy HOHHOTO 0OMEHa), paCTBOP, SJCKTPOIIHTEL,
I I/ISH}:IK HJIA OCHOBaHUS J:[J?I]ﬂ cpaBuenms, | oo OKTPOJHTRL, IICKTPOIMTIHCCKAA
KJI;aCCI/I (uKaIH 1 060 6H.[€HI/I$I'p ’ | mucconuanus, — OKHCIWTEIb,  BOCCTAHOBUTECIIb,
i CKOPOCTh XHUMHYECKOW pEeaKkIuH, XUMHYECKOe
OK 01. Beibupats - ONpeAensiTh Lead JAeSITEeIbHOCTH,
CHOCOBEI paBHOBECHE), TEOPUHM ©  3aKOHBI  (TeopHs
PCIICHHA 3ajlaBath TapaMeTpel M KpHTCPHH HX XAMHYECKOTO CTPOCHMS OPraHUYECKHX BEIIECTB
3a7a4 JIOCTHOKEHUS, p P -
. ’ AM. bytnepoBa, TeOpHs 3NEKTPOIUTHUECKOU
poeCCHOHATBHOMI - BBISIBIISATH 3aKOHOMEPHOCTH u N
JIUCCOLMaluy,  mepuomudyeckuit  3akoH  JI.W.
JIEeSITEIbHOCTH MPOTUBOPEYMST B pacCMaTpPUBAEMBIX Meneneesa SAKOH CoXpaHeHMs Macch)
MPUMEHUTENBHO K SIBIICHUSX ’ N ’
p ’ 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUAN SI3BIK XUMHUH,
PasIIHbIM - BHOCHTE KOPPCKTHBBI B JCATCIBHOCTD, (haKTOJIOTHYECKIE CBEICHHUSA O CBOIMCTBaX, COCTaBe
KOHTEKCTaM OIICHUBATH COOTBETCTBHE pPE3yJIbTATOB > i

MOJy4YCeHUHN n 0e301macHoOM HUCIIOJIb30BAHUHN
Ba)KHEHIIIMX HCOPraHM4CCKUX W OPraHUuYCCKUX
BCIICCTB B 6LITy u HpaKTH‘IeCKOﬁ JCATCIBbHOCTHU
YCJIOBCKaA,

- YMCTb BBIABJIATL XAPAKTCPHBIC TMPHU3HAKKA H

0) 0a30BEIE HCCIEI0BATEILCKIE .
eﬁCTBHH' B3aUMOCBS3b I/I3y‘IeHHI)IX IOHATHUH, HpI/IMeHHTL
a COOTBGTCTByIOH_U/IC IIOHATUA l'[pI/I OIIMCAHUU
- BJIaACTh HaBbIKAMH y‘Ie6H0' “
N . | CTPOGHHST ¥  CBOWCTB  HEOPraHUYECKHX U
HCCIEN0BATENBCKOM U MIPOSKTHOMN N
OpFaHI/I‘IeCKI/IX BCIICCTB nu nx npeBpameHI/m;

JACATCIBHOCTH, HaBBIKAMHU pPa3pCIlICHUA

BBISIBJISITH B3aMMOCBSI3h XHMMHYECKHUX 3HAHHH C

mpoben; MOHSTUSIMU W [OpEeACTaBICHUSIMU  JIPYTUX
- BBUSIBJIATH TNPUYUHHO-CIIEJCTBEHHbIE CCTECTBEHHOHAYUHBIX TPE/IMETOB;
;f;;}?nrailb a:;gs:zlj;lpozzn pe?l’ligiﬁz: - YMETb HCIIOb30BATh HANMEHOBAHUA XHMUIECKHX
HAXOIHTD apryMEHTBI s COE/IMHEHHH MEKyHapOIHOTro cor3a
JIOKa3aTeNbCTBA CBOUX YTBEPXKACHUH, TCOPETIICCKOM M TIPWICIA/IHON  XHMHH |
sajaBath  napaMeTphl W KpHTCpHH TPUBUAJIbHBIE HA3BaHMs Ba)XXHEHIIMX BEIIECTB
- (aTHnNEH, aIleTHJICH, TJIUICPUH, (heHom,
- AHAJU3UPOBATh MOJYUYEHHbIE B XOJE Q)opManz) AICTH, yKCyCH%’I KHCTIOTa,  [TMIHH,
p— sanaun pesyIhTaTHI, YrapHBIA Ta3, YIICKUCHBIN Ta3, aMMHAaK, TanieHas
W3BECTh, HETAllleHas W3BECTh, NMUTHhEBAs COla H
KPUTHYECKH OIICHUBATh ux

JIPYTHX), COCTABIATH (POPMYJIBI HEOPTAHWYECKUX H




JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
W3MEHEHUE B HOBBIX YCJIOBUSIX;

- YyMETb [EPEHOCUTh 3HAHUSA B
[IO3HABAaTEIIbHYI0O U MPAKTUYECKYIO
00/1aCTH KU3HEIEATEILHOCTH;

- yYMETb HWHTEIPUPOBAaTh 3HAHUSA U3
pa3HBIX MIPEIMETHBIX 00JacTel;

- BBIJBUIaTh HOBBIE HJIEU, NpeajaraTh
OPUTMHAJIbHBIE TIOJIXO/IBI U PEILICHHUS;

- CIIOCOOHOCTD MX UCIIOJIL30BAHUS B
M03HABaTEJILHON M COIIUAIbHOM
MPaKTHUKE

OpPraHMYeCKUX BEIIECTB, YPABHEHUS XUMHYECKUX
peakuuii, OOBACHATH HMX CMBICH; HOATBEPXKAATh
XapaKTepHble XHMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMH 3KCHEPUMEHTAMH U 3aIHCSIMU
YPaBHEHUM XMMHUECKHUX PEaKIIMIA;

- yMeThb  YCTaHaBIMBAaTb  HPHHAIUICKHOCTbH
U3YYCHHBIX HEOPraHHMYEeCKHMX M OPraHMYeCKUX
BEIIECTB K OIpPENENICHHBIM KJlaccaM W TpyIIam
COCIMHEHUH, XapaKTepu3oBaTh MUX COCTaB M
BO)XHEWIINE  CBOWCTBA;  ONPEACNATh  BUJBI
XUMHYECKHX  CBsi3ed  (KOBaJIeHTHas, HOHHas,
MeTaIn4yecKasi, BOJIOpO/IHAS), THIIBI
KPHUCTAJUTHYECKHUX pemieTok BEIIECTB;
KITaCCU(UIIMPOBATH XUMHYECKHE PEAKIINY;

- chopMHpOBaTh NPENCTaBICHUS: O XUMHYECKOI
COCTaBIISIIOLLIEH  €CTECTBEHHOHAyYHOW  KapTUHBI
MHpa, POJIM XHUMHUH B IO3HAHUH SBJICHUH NPUPOJE,
B (OpPMHPOBAaHHM MBIUUICHUS H  KYJBTYPBI
JMYHOCTH, e¢ (YHKIMOHAJIBHOH TIPaMOTHOCTH,
HEOOXOAUMOM JUIsl peIlIeHNs TPAKTUUECKHX 3a]a4 U
9KOJOTMYECKH OOOCHOBAaHHOTO  OTHOIICHUS K
CBOEMY 370POBBIO ¥ IPHPOAHOH Cpere;

- yYMeTh NPOBOIUTH pacyeTbl MO XHMHYECKHM
dopMynaM U ypaBHEHUSIM XMMHUYECKHX PEaKLUH C
UCIIONTB30BaHHEM bu3nIeCKHX BEJIMYHH,
XapaKTepU3yIOINX BEIIECTBA C KOJMYESCTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMallbHBIC YCIIOBHS)
ra3oB, KOJMYECTBA BELIECTBA; HCIIOJIb30BAThH
CHCTEMHBIC XHMHYCCKHE 3HAHUWS U1 TPUHATHSL
pelIeHHil B KOHKPETHBIX JKU3HEHHBIX CHTYalLlUsX,
CBSI3aHHBIX C BELIECTBAMU U MX MPUMEHEHHEM

OK 02.
HUcnons3oBats
COBpEMEHHbIE
CpeICTBa IIOUCKA,
aHanu3a u
HHTEPIIPETALUH
nHdopmanuu n
nHGOPMALMOHHBIE
TEXHOJIOTUH JJIS
BBITIOJTHEHUS 33,14
po¢eCCHOHATBHOM
JEeATEebHOCTH

B  obnactu
MO3HAHUS:

- c(hOpPMHPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsA HAayKH u
OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOIO
Ha JUajIore KyJbTyp, CIIOCOOCTBYIOIIETO

IOCHHOCTH Hay4YHOIO

OCO3HAHHIO CBOETO MecTa B
MOJMKYJIbTYPHOM MUPE;
- COBEpLICHCTBOBaHME S3BIKOBOM W

YUTATEIbCKOW KyJBTYPHl KaK CpeICTBa

B381/IMOI[€fICTBI/I$[ MCXIYy JIIOJAbMU U
TMO3HaHUA MUPaA,

- OCO3HaHME ILCHHOCTHM  HAy4HOU
JACATCIBbHOCTH, TOTOBHOCTbH
OCYILECTBIIATh IIPOEKTHYIO u
UCCIIEOBATEIBCKYIO JIESATENBHOCTh

WHJIMBHYaJIbHO U B TPYIIIE;
OBgilajieHre YHUBEPCAIBEHBIMY yIeOHBIMU
MO3HABATEJILHBIMH JICHCTBUSIMH:

B) pabota c uHopMaIUen:

- BIQAETh  HABBIKAMH  MOJy4YCHHS
nHpOpManMK M3 HMCTOYHUKOB Ppa3HbBIX
THUIOB, CaMOCTOSITENIFHO OCYIIECTBIATH

[IOMCK, aHalu3, CHUCTEMATH3aLMI0 U
UHTEPIIPETALMIO nHpOpMaIN
Pa3IUYHbIX BUJIOB u ¢bopm
[IpeICTaBICHMS,

- CO3[aBaTb TEKCTbl B PAa3JIMYHBIX
¢opmarax Cc  yd4eToM  Ha3Ha4YCHHUS

nHpopMalMK M IEJNeBOH ayquTOpHH,

- YMeTb IUIAHUPOBATh M BBIMOJHITH XUMHUYECKUN
IKCIIEPUMEHT (mpeBparnieHus OpraHUYECKHUX
BEIIECTB MPHU HATPEBAHWHM, IMOJYYCHHUE JTUJICHA H
M3Y4YEeHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIUH Ha
aJbpAETU/BI,  Kpaxmall, YKCYCHYK  KHCIOTY;
JieHaTypaius OCJIKOB MPU HArPCBaHUH, I[BETHHIC
peakuu OENKOB; TPOBOAUTH PEAKIUU HOHHOTO
oOMeHa, OompeiesTh Cpeoy BOIHBIX PacTBOPOB,
KaueCTBEHHBIC pEakIy Ha cynbdaT-, KapOoHAT- H
XJIIOpUA-aHUOHBI, HAa KATHOH aMMOHHS; pemarh
JKCIIEpUMEHTaJIbHBIE 33/1a4H 110 TemaM "Metaibl"
n "Hemeramnsl") B COOTBETCTBUH C IPaBUIAMHU
TeXHUKH O€30MacHOCTH TMpu  OOpalieHuu ¢
BEIIECTBAMH H JIA0OPaTOPHBIM 000PYIOBAHHUEM;
MIPEICTaBIATh pe3yabTaThl XAMHYECKOTO
9KCIEpUMEHTAa B (OpPME 3alUCH  ypaBHCHHI
COOTBETCTBYIOIIMX peakuuid ©u (OpMyIUpOBaTh
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

- yMeTh aHAIM3UPOBATh XUMHYECKYIO
HHPOPMALHIO, MOJYYaeMy0 u3 Pa3HBIX
HCTOYHHKOB (CPEACTB MacCOBOM HH(POPMALIUH, CETh
WnTtepuer u npyrue);

- BIAQNETh OCHOBHBIMH METOJaMH HAyYHOIO
IIO3HAHUsA BCIICCTB AU XUMHYECKHX SBJICHHUH
(mabmoaenHue, U3MepeHue, JKCIIEPUMEHT,
MOJIETUPOBaHUE);

- yYMETh TPOBOAMTH PACUYETHl MO XUMHUYECKUM
dbopMyliaM U ypaBHEHHSIM XUMHUYECKUX PEaKIUi C
HCTIONBE30BaHUEM (buznuecknx BEJINYHH,
XapaKTepU3yIOUIMX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIC YCIIOBHSI)




BBIOMpas ONTUMAJIBHYIO dopmy
NpeCTaBICHHS 1 BU3YaIH3allHy;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTHMHOCTb nH(pOpPMaLUH, ee
COOTBETCTBHE IPAaBOBBIM U MOpPAaJbHO-

OTUYECKUM HOPpMaM;

- HCTIONIB30BAaTh cpeacTBa
MH(OPMALMOHHBIX "
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHUH B

peuieHun KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX

3ajau ¢ coOmopeHueM TpeOoBaHUM
9PrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHEI, pecypcocoepexenus,

NPaBOBBIX M OITHYECKHX HOPM, HOPM
MHPOPMAIMOHHON 6€30IacHOCTH;

- BJIJICTh HAaBBIKAMH PACIIO3HABAHUS U
3aIIUTHl HHPOPMALHH,
WHPOPMAIMOHHON 6€30IacHOCTH
JIMYHOCTH;

ra3os, KOJIMYCCTBA BCHICCTBA, HCIIOJIb30BAaTh
CUCTEMHBIC XWMHUYCCKHUC 3HAHUA JIA HPUHATHA
peH.IeHI/Iﬁ B KOHKPETHBIX JXHU3HCHHBIX CHUTyalUIX,
CBA3AaHHBIX C BEIIECTBAMHU 1 UX IIPUMEHECHUEM

OK 04. DddexTrBHO
B3aMMO/ICHCTBOBATh
1 paboTaTth B
KOJUICKTUBE

- TOTOBHOCTb K  CaMOpPa3BUTHUIO,
CaMOCTOSITENIbHOCTH u
CaMOOIIPENIENEHUIO;

-OBJIaJICHUE HaBBIKAMU yuebHo-
UCCJICIOBATEIIbCKOM,  IIPOEKTHOM U
COLIMANIBHON JEATENBHOCTH;

OBnagenue YHHBEPCAIbHBIMH

KOMMYHHUKATHBHBIMA JCHCTBHUSIMH:
0) coBMecTHas JeATEIIbHOCTh:

- MOHUMATh u HCIONb30BaTh
MPEUMyYIIEeCTBA KOMaHJHOI u
WHIUBUAYAIbHON paboTHI,

- [pUHMMATh  LEJIU  COBMECTHOM
JeSITeTbHOCTH,  OPraHM30BBIBATH U
KOOPAWHHUPOBAaTh  JeiicTBHA MO  ee
JIOCTIDKEHHIO: COCTaBIIATh TUTaH
JIEHCTBUH, paclpeaeisaTh POJIM C YUETOM
MHEHHHI YYaCTHHUKOB o0CyXnarth

Pe3yJIbTaThl COBMECTHOM paboTBHI;
- KOOPJMHUPOBATH U BBIIOJHATH PabOTy

- YMETh IUIAHHPOBATH W BEHITIONHATh XUMUYECKHN
AKCIICPUMEHT (mpeBpamieHus OpTaHUIECKHUX
BELIECTB NMPHU HArpEeBaHHHM, IOJYYCHUE STUIICHA U
M3YYEeHHE €ro CBOMCTB, KAUECTBEHHBIC PEAKIIUH Ha
aJbpAETU/ABI, Kpaxmall, YKCYCHYI  KHUCJOTY;
JieHaTypaius OCJIKOB MPU HArPCBaHUH, I[BETHHIC
peakuuu O€JIKOB; MPOBOIUTH PEAKIUHA HOHHOTO
oOMeHa, ompeneNnaTh cpelay BOJTHBIX PacTBOPOB,
KaueCTBEHHBIC pEakINy Ha cyinbdaT-, KapOoHAT- H
XJIOpUA-aHUOHBI, HAa KATHOH aMMOHHS; pemarh
JKCIIEpUMEHTaJIbHBIE 33/1a4H 110 TemaM "Mertasuibl"

KOMaHJIe o N
B YCJIOBHSIX PEaJbHOT0, BUPTyalbHOro M | 1 "Hemetaiuiel") B COOTBETCTBHM C IpaBHJIAMH
KOMOWHHPOBAHHOTO B3aMO/ICHCTBHS; TEeXHHKH O€30MacHOCTM Npu  obpamieHudn ¢
- OCYIIECTBIISITh MO3UTHBHOE | BELIECTBAMU M JIaDOPaTOPHBIM 00OpPYIOBaHHEM;
CTpaTernuecKkoe MoBeACHUE B PA3IIMYHBIX | MPEJCTaBIISATH pe3yJbTaThl XUMHUYECKOTO
CUTyalMsiX, NPOSBIAT, TBOPYECTBO U | SKCHepuMeHTa B (oOpMe 3alucu  ypaBHEHHH
BOOOpaXkeHUE, ObITh MHUIIMATHBHBIM COOTBETCTBYIOIIMX peakuuii u (opMyIHpOBaTh
OsgnasieHne YHUBEPCAJIBHBIMU | BBIBOJBI HA OCHOBE 3THX PE3YJIbTaTOB
PEryJISATHBHBIMU JIEHCTBUSAMHU:
I') IPUHSATHE ce0s U IPYTUX JIIOAEH:
- TNpUHUMAaTh MOTHBBI M apryMEHTHI
JPYTHX JIOJICH pU aHallN3€e Pe3ysIbTaToB
JIeSTeIIbHOCTH;
- IPU3HABATh CBOE TIPaBO U MIPABO IPYTUX
JIIOJICH Ha OINOKU;
- pa3BHBaTh CIIOCOOHOCTH MOHUMATH MUP
C MO3MIIUH JPYTrOro YeJ0BeKa;
OK 07. - copMupoBaTH NPEACTABICHUS: O XUMHUYECKON
. B 001acTi 9KOJOrMYECKOr0 BOCIUTAHUS: . .
CopeiicTBOBaTh . | cocraBmsifolieil  €CTECTBEHHOHAYYHOW  KapTHHBI
- cOPMHUPOBAHHOCTH IKOJOTMYECKOU N
COXpaHEHHIO MHpa, POJIM XUMHHU B TIO3HAHUU SIBIICHUI TIPUPOIBI,
. KYJIbTYPBHI, MOHMMaHHE BIIMSTHUS
OKpYXKaIoLIeH cpe/ipl, B (OPMHPOBAaHMHM MBIIUICHUST M  KYJIBTYpBI
COLMAIIbHO-OKOHOMHYECKHUX  IPOIIECCOB .
pecypcocOepexeHuIo, JUYHOCTH, €€ (DYHKIMOHAIBHOH TI'PaMOTHOCTH,

IIPUMCHSATHL 3HAHUS

Ha COCTOSAHHUC HpHpOI[HOﬁ n COHHaJ’ILHOﬁ

H€O6XOI[HMOﬁ JUIA pCIICHUS MMPAKTUYICCKUX 3a1a4 U




00 M3MeHeHNH cpenpl, OCO3HaHHE IJ100aJIBHOTO | DKOJIOTHYECKH OOOCHOBAaHHOIO  OTHOLICHUS K
KIIMMaTa, IPUHIMIBL | XapakTepa YKOJIOTUYECKUX MpoOiIeM; CBOEMY 3/10POBBIO M TIPHPOIHOM Cpeze;
0epexxIMBOTO - IUIAHUPOBaHME W OCYILIECTBICHHE | - YMEThb COONIOZATh MpaBHUIa 3IKOJOTHYECKH
MIPOU3BOJICTBA, JIEHCTBUH B OKpYyXKalomed cpele Ha | [enecooOpa3sHOTO MOBENEHHS B OBITY M TPYHOBOH
3¢ PeKTHBHO OCHOBE 3HAHHUS LeNeil YCTOWYMBOTO | NESATENPHOCTH B LENAX COXPaHEHHA CBOETO
JIEICTBOBATH B Pa3BUTHSA YEJIOBEUECTBA; 3I0pOBbS M OKpYXKAIOIIEH NPUPOJHOU Cpenbl;
Ype3BbIYalHBIX aKTUBHOE HENpPUATHE JEUCTBUH, | yUUTBHIBATh ONACHOCTb BO3JCHUCTBHA HA JKHBBIC
CUTYaIHIX MPUHOCAIINX BPe/l OKpY’Karollel cpefie; | OpraHu3Mbl ONpEJENCHHBIX BEIECTB, MOHUMAs

- yMEHHE MPOTHO3HPOBATh | CMBICJ —TIOKa3aTeNlsl MpeIeNbHONM  JOIyCTUMOMN

HeOIaronpusTHoIe 9KOJIOTHUECKUE | KOHLEHTpalUu

MOCJIEACTBUSA MpeIIPUHIMAEMBbIX

JIEHCTBUY, IPENOTBPALLATD UX;

- pacUIMpeHHe OIMbITa AEATeIbHOCTH

9KOJIOTMYECKON HANPaBJICHHOCTH;

- OBJIA/ICHNE HAaBBIKAMH y4eOHO-

HCCIIEIOBATENIbCKOM, MPOEKTHON U

COIIMAIBHON JIESITEIbHOCTH;

- ONpeAeIeHNs KOHIIEHTpAaMX ra3oB

B BO31yxe paboucii 30HbI Ha

00BeKTax JOOBIYH YIIICBOIOPOIHOTO

CBIpbs C IPUMEHEHUEM IIEPEHOCHBIX

U CTal[MOHAPHBIX U3MEPUTEIBHBIX
IIK 1.1. Bemonsaenue prubopoB; 0 .
KOMILIeKca paboT Mo | -onpenensTh KOHIIGHTPALMH Ta30B B CTh, €C XHMHECKITi COCTas. .
OArOTOBKE K . bu3UKO-XUMHUYECKHE CBOMWCTBa

BO3/yXe paboueii 30HBI Ha 00BEKTaX
6prHI/IIO u o ,HO6I>I‘-II/I VTJIEBOTOPOJIHOTO CHIPHS C Yrii€BOAOPOAHOT'O ChIpbA, XUMHWYCCKUX
OKOHYaHHMU OypeHUs peareHToB, IOPANOK W IpaBwila  HUX

IIPUMEHEHUEM IIEPEHOCHBIX U .
HEe(TSAHBIX U ra30BbIX YTWIU3alUK;  -METOABl  MHTECHCU(DHUKAIUH

CKBAXHH TIyOHHOM
10 4000 M u cBelIe
4000 m.

CTAllMOHAPHBIX H3MEPHTEIHLHBIX
npudOpOB;

COIOCTABJIATH (haKTUIECKOE
COCTOSIHUE BO3AYIIHON CPEJIbI C
NpeeTbHO TOMYCTUMBIMH
KOHIIEHTpaALUsAMU BELLIECTB,
NpeeTbHO TOMYCTUMBIMU
B3PBIBOONIACHBIMU KOHIIEHTPAIUSIMHU
(manee - I1J]IBK) BemiecTs;

JOOBIYH YTIICBOAOPOIHOTO CHIPHS;
KoMmroHeHTbl He(TH, BIMSIOLIAE HA MPOLIECC
HePTen00bIYH




2 CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBLHOU JUCHUINJIAHBI

2.1. Tpya10eMKOCTb OCBOEHHS TUCUUILINHBI

Bun yueOHo# padoThI

O0BeM B yacax, Bcero

1 cemectp BCET'O, B T.u.: 42
OcHOBHOE coJiepkaHue, B T.U.: 40
Jlexyuu 18
Ilpaxmuueckue 3ansamust 12
Jlabopamopuvie 3anamus HET
Koncynomayuu 2
IIpodeccuoHaIbLHO OPMEHTHPOBAHHOE CO/IeP:KAHME, B T.4.: 8
Jlexyuu HET
IIpaxmuueckue 3anamus 8
Jlabopamopnvie 3ansamus HET
WHauBHAYyAILHBIH NPoeKT (Oa/nem)’ HET
IIpoMe:xyToyHast arrecTanus (Apyras popmMa KOHTPOJIs) 2
2 cemectp BCETO, B T.4.: 44
OCHOBHOE coJIep:KaHHe, B T.4.: 38
Jlexyuu 22
Ilpaxmuueckue 3anamus 36
Jlabopamopnvie 3anamus HET
Koncynemayuu HET
IIpodeccrnonaibHO OPUEHTHPOBAHHOE COJIEPKAHME, B T.4.: 4
Jlexyuu HET
Ilpaxmuueckue 3ansamust 4
Jlabopamopnvie 3anamus HET
MuauBuayabHbII MPOEKT (Oa/Hem) HET
IMpomexyTounasi arrecTamus (3K3aMeH) 6
BCEI'O no qucumMmn/inHe, B T.4.: 96
OcHoBHOE coaep;kaHue, B T.4.: 88
Jexyuu 40
Ilpaxmuueckue 3anamus 48
Jlabopamopnvie 3anamus HET
Kouncynomayuu 2
IIpogeccnonaIbHO OPHEHTHPOBAHHOE CO/IEPKaAHNUE, B T.4.: 12
Jlexyuu HET
Ilpakmuueckue 3anamust 12
Jlabopamopnvie 3ansamus HET
IIpoMe:KyTOUHBIE aTTECTALUH 8




2.2. TemaTuueckuii MaaH ¥ COJECPKaHUE AUCILIUTUIUHBI

HaumeHoBaHMe pa3iesoB u
TeM

Coaepsxanue yueOHOro MaTepuaJa u popMbI OPraHu3aluM AeATEJLHOCTH 00yIAI0IHXCS

Oo0nem
4acoB

dopmupyemMble
KOMMeEeTeHIH U

ceMecTp

BCEI'O

Paznen 1. Opranudeckasi XuMus

48

Tema 1.1
TeopeTnyeckne OCHOBbI
OpPraHu4ecKoil XMMUH

OcHOBHOE colep:kaHne Y4eOHOr0 MaTepuasa

HpeILMeT OpFaHHqGCKOﬁ XUMHHU: €€ BO3HUKHOBCHUC, PA3BUTUC U 3HAUCHUC B
NOJTYYEHHU HOBBIX BEIIECTB U MAaTEPHAJIOB. Teopusi CTPOCHUSI OPraHUYEeCKUX COCTMHEHUI
AM. ByrtnepoBa, ee OCHOBHBIC MOJIOKEHUS. CTPYKTYpHBIE (OPMYIBI OPraHUYECKHX
BerecTB. ['omornorust, nzomepus. XHUMHUYECKasi CBsI3b B OPTaHMYECKUX COCTUHEHUSX -
OIWHAPHBIC U KPATHBLIC CBA3U. HpeILCTaBHeHI/Ie (6] KJIaCCI/I(l)I/IKaHI/II/I OpTraHU4Y€CKUX BCIICCTB.
HomeHknatypa opraHu4ecKix COeTMHEHUH (CHCTeMaTHYeCcKas) U TPUBHAJIbHbBIC Ha3BaHUS
BaYKHEHIITNX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKHUX BCHICCTB. 9KCHCpI/IMCHTaJII)HBIe
METOJbl M3Y4YEHUS BEIIECTB W WX NPEBPAllCHU: O3HAKOMJICHHE C oOpa3uamu
OpPraHMYeCKHX BEUIECTB M MaTepHajlaMH Ha WX OCHOBE, MOJCIUPOBAHHE MOJEKYI
OpPraHMYECKHUX BEIECTB, HAOJIOJEHHE U OINUCaHHWE JIEMOHCTPALIMOHHBIX OIBITOB IO
IIPEBpAIEHUI0 OPraHWYECKUX BEUIECTB NpPU HAarpeBaHUM (IUIaBJIEHUE, OOYIJIMBaHUE U
TOpEHUE).

B Tom unciae:

Jlexms Nel Teopus ctpoenus oprannueckux coenuHeHnit A.M. bytnepoBa, ee OCHOBHBIE
nosioxeHus. CTpykTypHbIe (POpPMYITbI OPraHMYECKUX BEIMIECTB. [ 'OMOJIoTHsI, U30MEPHSL.

OK 01,
OK 02, OK 07

Ilpogpeccuonanvno-opuenmuposannoe cooeprycanue

Ilpakmuueckoe 3anamue Nel Pewenue 3KcnepumMeHmanvHuvlX 3a0ay ¢ NO CEOUCBAM
Op2aHUYEeCKUX 6ewecms U npespawjeHuli, Habaoenue u onucanue 0emMoHCMpaAyUOHHbIX
onvimos

OK 01,
OK 02, OK 04,
OK 07,1IK 1.1

Tema 1.2.

YriaeBogopoabl

OcHOBHOE coep:kaHne Y4eOHOro MaTepuasa

16

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUI paa. MeTaH u 3TaH - mpocTeime
IPEJCTaBUTENIN AJIKAHOB: (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (pEeakLUu 3aMEIeHHs U
rOpEeHMs1), HAXOXKACHNUE B IPUPOJIE, TOJYUEHHE U TPUMEHEHHUE.

OK 01,
OK 02, OK 04,
OK 07




AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKHHM psAld. OTWIEH W NPOIUJIEH -
IpoCTeillliie MpeICTaBUTENId ANKEHOB: (PU3UYECKHe U XMMHUYECKHE CBOMCTBa (peakiuu
TUAPUPOBAHUS, TaJOrC€HUPOBAHUS, THApATallud, OKHUCIEHUS M  IOJUMEPU3ALIH),
MOJIy4YeHUE U IPUMEHEHHUE.

Ankanuensl: Oyramuen-1,3 wu  wmerunOyraguen-1,3: crpoeHue, BaKHeHIINe
XMMHUYECKHE CBOMCTBA (peakuus nonumepusanuu). [lomyyeHne cuHTeTHYECKOro Kayuyka
Y PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKUU psiA. ALETUICH -
MPOCTEHIINN TIPEJCTABUTEIh AJTKUHOB: COCTAaB, CTPOCHHE, (U3MYECKHUE U XUMHUUYCCKUE
CBOICTBa (peakiy THIPUPOBAHUS, TAIOT€HUPOBAHMUSI, THIPATALIUU, TOPEHUS ), TOTy4YEeHUE
U IpUMEHEHUE.

Apenbl. benson: coctas, cTpoeHue, GU3NYECKUE U XUMHUYECKHE CBOMCTBA (peakluu
TaJIOTeHUPOBAHUS M HUTPOBAHMS), MOJY4YeHHE U NpuUMeHeHHe. TOKCHYHOCTh apeHOB.
I'eneTnyeckas CBsI3b MEXKy YIIIEBOJIOPOIAMH, TPUHAJICKAITUMHI K PA3IMYHBIM KJlaccam.

[IpupoHbIe UCTOYHUKH YTI€BOAOPOJOB. [Ipupo/HbIi ra3 u momyTHble HePTIHbIE
ra3el. Hedth 1 ee npoucxoxnenne. CrnocoOsl nepepaboTKu HEPTH: NMEPEroHKa, KPEeKUHT
(TepMuyeckuid, KataiuTuueckuit), mnuposus. IlpoaykTel nepepaboTku HepTH, UX
IPUMEHEHHE B TPOMBIIUIEHHOCTH M B ObITy. KaMeHHBIH yroib M MNPOIYKTHl €ro
nepepadoTKH.

BKCHepI/IMeHTaJ'IBHBIe METOABI HU3Yy4YCHUA BCIIIECCTB u nux npeBpameHHﬁ:
O3HAKOMJICHHE ¢ oOpa3lamu IJacTMacc, KaydyyKoB W pe3uHbl, kKoiekuuu "HedTs" u
"Vrons", MOIETMpPOBAHWE MOJIEKYJ YIJIEBOAOPOJOB W  TaJOT€HONPOU3BOAHBIX,
MPOBEJICHUE MPAKTUYECKOM PabOThI: MOMyUYeHUE ITUICHA U U3YYCHUE €r0 CBOMCTB.

PacueTHbIe 3a1a4n.

Brruucnenuss mo ypaBHEHMIO XMMHYECKOW peakiuu (Macchl, 00beMa, KOJWYECTBa
MCXOJIHOTO BEIECTBA WM MPOJIYKTa PEaKIMH 10 U3BECTHBIM Macce, 00beMy, KOTUYECTBY
OJTHOTO M3 UCXOHBIX BEIIECTB WU MIPOTYKTOB PEAKIINN).




B ToM uncie:

Jlexums No2 AKaHBI 2 OK 01,

OK 02, OK 07
Jlexuus Ne3 AJKEHBI 2 OK 01,

OK 02, OK 04,

OK 07
Jlexuus No4 AJIKaJueHBI. 2 OK 01,

OK 02, OK 04,

OK 07
Jlexmust Ne5 ANKUHBL 2 OK 01,

OK 02, OK 04,

OK 07
Jlextust Ne6  ApeHbl 2 OK 01,

OK 02, OK 04,

OK 07
Jlexuus Ne7 TIpupojHbIC HCTOYHHUKHU YTIIEBOAOPOIOB 2 OK 01,

OK 02, , OK 07
Ilpogheccuonanvno-opuenmupoeannoe cooeprcanue 2
Ipaxmuuecxoe 3ansmue Ne2 Cnocobwl nepepabomxu neghpmu 2 OK 01,

OK 02, OK 04,

OK 07,IIK 1.1
I[MpakTrdeckoe 3austre Ne3 [lonydeHne 3TUIEHA U U3YYEHHE €r0 CBOMCTB 2 OK 01,

OK 02, OK 04,

OK 07, IIK 1.1
IIpaktrueckoe 3austre N4 PacueTHble 3a1a4un 2 OK 01,

OK 02, OK 04,

OK 07, IIK 1.1

20

OcHOBHOE cofiep:KaHne Y4eOHOr0 MaTepuaJja




Tema 1.3.

Kucnoponcoaepxaiue
OpraHUYECKUE
COETUHEHUSI.

[IpenenbHble OHOATOMHBIE CIUPTHI. METaHOI U 3TAHON: CTPOEHUE, PU3NUECKHUE U
XUMHYECKHE CBOWCTBAa (peakiuu C aKTHUBHBIMH MeETallaMH, TaJlor€HOBOJIOPOAAMH,
ropeHue), npuMeHeHue. BomopoHbie CBs3M MEXAYy MOJIEKyJaMHd CrnupToB. JlelicTBue
METaHOJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOr0oaTOMHBIE CIUPTHL. JTUJICHIIINKONIb W TIMIEPHH: CTPOCHHE, (hU3HUECKUE U
XUMHYECKHE CBONCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMU MeETalllIaMH, KaueCTBEHHas
peakius Ha MHOTOAaTOMHBbIE cnupThl). JleiicTBue Ha opranu3Mm 4yenoBeka. [Ipumenenue
[JIMIEPUHA U STUIEHTIIUKOJIS.

DeHOI: CTPOCHUE MOJICKYJbI, (PH3NIECKHE M XUMUICCKUE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

B Tom uncae:

Jlexuust Ne8 IIpenenbHbIe OAHOATOMHBIE CITUPTHI SE 8;: OK 04,
OK 07
OK 01,
Jlextust Ne9 MHOroaToMHbIE CTUPTHI. DEHOIBI. OK 02, OK 04,
OK 07
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
IIpaxmuueckoe sansmue Ne 5 DKcnepumeHmanivbHble Memoobl U3VYeHUs Geuecms U ux gi 8;: OK 04,
npeepaujenuti OK 07, TIK 1.1
OK 01,
IIpaxmuueckoe sansmue Ne 6 DKcnepumeHmManibHble Memoobl U3YYeHUs Bewecms U Ux OK 02, OK 04,
npeepaujenuti OK 07, TIK 1.1

IIpome:xxyTouHasi arTecTanus B popMe TeCTHPOBaHNS
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1 cemecTp BCEI'O
2 cemecTp
6
Tema 1.3. OcHoBHOeE coiep:kaHNe Y4eOHOr0 MaTepHaia
Kucnoponconepxamme Anpneruapl. opManbaerus, aneTanbIerul: CTpoeHHe, (U3MUECKHe W XUMHYECKHE CBOWCTBA

OPraHu4€CKUC COCTUHCHU .

(peaKHI/IH OKHCJICHHSA U BOCCTAHOBJICHHUA, KAUCCTBCHHBIC peaKHI/II/I), TOJIYYE€HUE U TIPUMECHCHUE.

OnHOOCHOBHBIE ITpeiebHbIe KapOOHOBBIE KUCIOTH. MypaBbUHAS 1 YKCYCHAs! KUCIIOTHI: CTPOCHUE,
¢uznyeckue W XMMHUYECKHe CBOHCTBa (CBOMCTBa, o0Omue s Kiacca KHCIOT, PEaKIIHs
srepudukanum), nomydyeHne u npuMeHeHue. CTeapuHOBass W OJIGMHOBAs KHCIOTHI Kak
MMPpEACTAaBUTCIIN BBICHIUX Kap6OHOBI>IX KHUCI0T. MblJIa KaK COJIM BBICIIIHX Kap6OHOBI)IX KHCJIOT, UX
MOIOIIIeE NEHCTBUE.

Crnoxuable 3¢upbl KaK TPOU3BOAHbIC KAPOOHOBBIX KUCIOT. I'maponu3 crnoxHbIX 3¢upoB. Kupsl.
I'unpoins xxupos. IIpuMeHeHne xKupoB. bronorudeckas poib )XKUPOB.

YraeBogpl: coctaB, KiaccU(UKalUs YrieBoJoB (MOHO-, IU- W Toiucaxapuzabl). lokosa -
NPOCTEHIINI MOHOCaXapHJ: OCOOCHHOCTH CTPOCHUSI MOJEKYJbl, (U3NYECKHE W XUMHYCCKHE
cBoiicTBa (B3anmMoaeiicTBue ¢ ruapokcuaoM Meau(ll), okucneHne aMMHuadHbBIM PacTBOPOM OKCHIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIJIIOKO3bI), HAXOXKICHUE B NPUPOJE, NPUMEHEHHE,
Oouosiornueckas poib. PoTocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u wnemtrono3a Kak INpUpoAHble mHoiauMepbl. CTpoeHHE Kpaxmajla U IEJUIIOIO03bL.
dusnueckre 1 XUMHIECKHUE CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHAS PEaKIHs C HOJIOM).

DKCIepUMEHTATLHBIE METOIBI H3yUEHUS BEIIECTB U MX MPEBPAIICHUN: MTPOBEICHNE, HAOII0ACHUE
U ONHCaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIC pPEaAKITHH
OJTHOATOMHBIX CIUPTOB (OKHCIeHHe dTaHonma okcuaoM wmenu(ll)), MHOroaTOMHBIX CHUPTOB
(B3ammogelictBue TiuiepuHa ¢ ruapokcunoM menu(ll)), ampaerumoB (OKHCIEHHE aMMHAYHBIM
pactBopoM okcuaa cepebpa(l) m rugpokcumom menu(ll), B3anMoaeiicTBHE KpaxMaiaa ¢ HOJOM),
MPOBEJICHHUE MTPAKTHUYECKOW PabOTHI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuernsie cBoiicTBa pacTBOpa YKCYCHOﬁ KHCJIOThI 3aJa4u.

Brruricnenust mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00beMa, KOJIWYeCTBa HCXOIHOTO
BEIICCTBA WU MTPOAYKTa PEAKIUH IO H3BECTHBIM Macce, 00beMy, KOJMYECTBY OJTHOTO U3 UCXOJTHBIX




BEIIECTB WM NPOIYKTOB PEAKIIHNN).

OK 01,
Jlexuus Ne 10 Anbaerupl OK 02, OK 04,
OK 07
OK 01,
. JIextust Ne 11 OTHOOCHOBHBIE TIpeIeIbHBIC KAPOOHOBBIE KUCIOTHI OK 02, OK 04,
OK 07
OK 01,
Jlexuust Ne 12 Crioxxkubie 3¢upsl. XKupbl OK 02, OK 04,
OK 07
OK 01,
Jlexuust Ne 13 YrneBoasl. Kpaxman u nemntonosa OK 02, OK 04,
OK 07
OK 01,
I[Ipaktiyeckoe 3anstie Ne 7 CBOWCTBa pacTBOpa YKCYCHOM KHMCIIOTHI. OK 02, OK 04,
OK 07,IIK 1.1
Tema 1.4. OcHoBHOE cogepkaHHe Y4eOHOr0o MaTepuaa
AMUHOKHCIIOTBI Kak aM(OTepHBIE OpraHuveckue coenuHeHus. Du3mdeckne u
AsoTcozepaiarue XUMHYECKHE CBOWCTBA aMMHOKUCIIOT (Ha MpHUMepe INIKIKMHA). bruonornyeckoe 3Ha4YeHHe
OpraHN4eCKHC aMHUHOKHCIIOT. [lenTuapl.
COCIMHECHUS. benku kak mpupoIHbIE BHICOKOMOJIEKYISIpHbIE coequHeHus. [lepBuyHas, BTopruHas
U TPETUYHAS CTPYKTYpa OEJIKOB. XUMHUYECKUE CBOWCTBA OCITKOB: THAPOJIU3, JICHATYpaITHs,
KaueCTBEHHBIE PEaKIINH Ha OCIKH.
DKCIepUMEHTATBHBIC METOBl U3YYCHHS BEIISCTB U UX MPEBPAICHUI: HAOII0ICHUE
Y OTIFICAHKE JIEMOHCTPAIIMOHHBIX ONBITOB: IEHATYpallUs OCTTKOB MPH HArPEBAHHH, [IBETHHIE
peakiuu OEIKOB.
B ToMm uncie:
Jexmust Ne 14 AmMunHOKucnoThL. Benku. OK 01,
OK 02, OK 04,
OK 07
IIpakTudeckoe 3ausaTHE Ne 8 DKCIIEPUMEHTAILHBIE METOIBI U3yYEHHS BELIECTB OK 01,




0K 02, OK 04,

OK 07,IIK 1.1
OcHoBHoOe coiep:kaHNe Y4eOHOr0 MaTepHaia 6
OCHOBHBIE MOHATHSI XUMHH BEICOKOMOJIEKYJIAPHBIX COEIMHEHUI: MOHOMED, ITOJTUMED,
CTPYKTYpPHOE 3B€HO, CTEIICHb IIOJIMMEPU3ALIH, CPEHSIS MOJIEKy IsipHasi Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEAMHEHUH - OJMMEpPU3alius 1 MOJIUKOHASHC AL,
OKCcIepUMEHTAIbHbIE METObI N3YUCHNUS BELIECTB U UX MIPEBPALLCHUN: 03HAKOMJIEHUE C
o0pa3uamMu NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, Kay4yKOB.
Tena L. B Ttom uncie: _
Jlextust Ne 15 OcHOBHBIE TTOHATHS XUMHHW BBICOKOMOJIEKYJIISIPHBIX COSTMHEHUN. 2 OK 01,
BricokomouiekyisipHbIe
OK 02, OK 04,
COCAMHEHHUSL. OK 07
IIpakTudeckoe 3ansaTre Ne 9 DkcriepruMeHTATbHBIE METOIBI U3YUEHUS BEIIECTB U UX 2 OK 01,
IIPEBPAILCHUM. OK 02, OK 04,
OK 07,1IK 1.1
IIpakTudeckoe 3ansaTre Ne 10 DxcriepuMeHTaNbHBIE METOIBI H3YUEHHUS BEIIECTB U MX 2 OK 01,
MpEBPAILICHU. OK 02, OK 04,
OK 07,IIK 1.1
Pasnes 2 O0masi 1 Heopranmyeckass XUMHUs 38
Tema 2.1. OcHOBHOE coJep:kaHNe Y4eOHOr0 MaTepuasia 18

TeOpeTI/I‘If}CKI/Ie OCHOBBI
XHUMHH.

XUMUYECKH 3IeMeHT. AToM. SIIpo aToMa, U30TOIIbI. DJISKTPOHHAs 000JI04Ka. DHEPreTUUECKHE
YPOBHH, TTOLyPOBHH. ATOMHbIE OpOUTaIH, S-, P-, - 31eMeHTBI. OCOOEHHOCTH pacIpe/Ie/ICHUS
3JICKTPOHOB 0 OPOUTAJISAM B aTOMAaX 3JIEMEHTOB TIEPBBIX YETHIPEX MEPHOO0B. DICKTPOHHAS
KOH(UTYpaIns aTOMOB.

Ilepuoanueckuii 3axkoH u [lepuoanueckas cucrema xumuueckux anementos .M. Menneneesa.
CBs13p IEpHOINIECKOT0 3aKoHa U [leproanyeckoil CHCTEMbI XUMHUYECKHX 3eMenToB J[.1.
MeneneeBa ¢ COBPEMEHHOM TeopHueil CTpoeHHsI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHUSI CBOUCTB
XUMHUYECKUX 3JICMEHTOB M 00pa3yeMbIX UMH MPOCTBIX U CIIOXHBIX BELIECTB 10 IPYIIaM U
nepuojiaM. 3HauCHUE NEPUOUUECKOT0 3aKOHA B Pa3BUTUU HAYKHU.

CrtpoeHue BeliecTBa. XUMHUYECKast CBS3b. BHUIIbI XUMUUECKOH CBS3M (KOBaJICHTHAS HETIOJIAPHAS U
NOJISIpHASI, MOHHASI, MeTadeckast). MexaHiu3Mbl 00pa30BaHus KOBAICHTHON XHMUYECKOU CBSI3U




(oOMeHHBIN U JOHOPHO-aKUENTOPHBIN). Bogopoanas cBa3b. BaneHTHOCTS.
OnexTpooTpuuaTenbHOCTh. CTeneHb OKUCICHHS. FIOHbI: KATHOHBI U aHUOHBI.

BemrecTBa MONEKYISPHOTO U HEMOJIEKYIIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BeIlecTBa. THIIbl KPUCTAIUINIECKHUX PELIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIIA
KPUCTAJNIMUECKOMN PEIIeTKH.

IlonsTre o gucnepcHbIX cucTeMax. MIcTHHHBIE M KOJUTOMIHBIE pacTBOpEI. MaccoBas 10t
BEILIECTBA B PACTBOPE.

Knaccudukauus Heoprannueckux coeanHeHnidi. HomeHknatypa HeopraHM4ecKuxX BELIECTB.
I'enerudeckas cBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIIUX K Pa3IMYHBIM KJIaccaM.
Xumudeckas peaxius. Kiraccuukanus XuMIIeCKHX peaknii B HEOPTaHMIECKOH 1
OpraHMYeCcKOM XMMHHU. 3aKOH COXpAaHEHHS MacChl BEIIECTB, 3aKOH COXPaHEHUS U IpeBpalleHus
SHEPIUuH NPU XUMUYECKUX PEaKIUsIX.

CKOpOCTb peakiiu, €e 3aBUCMOCTb OT Pa3IMYHBIX PakTopoB. OOpaTuMble pEaKiyy.
Xumugeckoe paBHOBecHe. DakTOphl, BIUAIONINE HA COCTOSIHIE XMMHYECKOTO PAaBHOBECHSI.
[punuun Jle llatenbe.

Onexrpoauruydeckas nucconnanys. CuiibHbIE U ciadble IeKTponuThl. Cpena BOAHBIX paCTBOPOB
BEILIECTB: KHCJasA, HeUTpanbHasi, meao4Has. Peakiiuu HoHHOTO oOMeHa.
OKHCANTETHHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKcriepuMeHTaNbHBIE METO/IbI U3YUYECHHUS BEIIECTB U UX MPEBPAICHHI: IEMOHCTPAIIXS Ta0JIUI]
"[lepnonnueckas cucrema xumuueckux snemeHToB [I.1. Menneneesa", usyuenue moaeneit
KPUCTAUTMYECKUX PEIIETOK, HAOIIOACHUE U OMTUCAHUE IEMOHCTPAIIMOHHBIX U JTAO0PATOPHBIX
OTIBITOB (Pa3JIOKEHUE MEPOKCUIA BOJOPOIa B IPUCYTCTBUH KaTAIN3aTOPa, ONPEAETICHUE CPEIb
PacTBOPOB BEIIECTB C IOMOLIbIO YHUBEPCATBHOTO MHAMKATOPA, PEaKIMM HOHHOTO 0OMeHa),
MIPOBEICHNE MTPAKTHYECKOW padoTHI "BiusHue pa3nuyabix (pakTopoB HA CKOPOCTh XUMHUYECKOH
peakuu".

PacuerHsle 3a1aun.

PacueTsl 0 ypaBHEHMSIM XUMHUYECKUX PEAKIHI, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI,
pacueTsl ¢ CIOIb30BaHNUEM MOHATHS "MaccoBas A0JIs BelecTna'.

B Tom uncie:

Jlextust Ne 16 CtpoeHue BenecTBa. XUMHYECKas CBA3b.

OK 01,
OK 02, OK 04,
OK 07




Jlexrust Ne 17 TloHsATHE O TUCTIEPCHBIX CHCTEMAX. 2 OK 01,
OK 02, OK 04,
OK 07
Jlexmus Ne 18 Knaccudukanus HEOpraHU4eCKUX COSAMHCHUH. 2 OK 01,
OK 02, OK 04,
OK 07
IIpakTudeckoe 3ansaTre Ne 11 Xumudecknit aeMeHT. DIeKTPOHHAS KOH(PUTYpPAIUT aTOMOB. 2 OK 01,
OK 02, OK 04,
OK 07,TIK 1.1
IIpogpeccuonanvno-opuenmuposannoe codepircanue 2
Ipaxmuueckoe 3anamue Ne 12 DxcnepumenmansHvle MemoOobl U3YYeHUs BEUECms U UX 2 OK 01,
npespawjeruil: demoncmpayus maoauy "llepuoduyeckas cucmema xumuseckux snemernmos . 1. OK 02, OK 04,
Menoeneesa”. OK 07, TIK 1.1
[TpakTrueckoe 3anstue Ne 13 I'eHeTndeckas CBsI3b HEOPraHUUECKUX BEIICCTB, IPHHAICHKAIIAX 2 OK 01,
K pa3IUIHBIM KJIACCaM. OK 02, OK 04,
OK 07,1IK 1.1
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 2
Ipaxmuueckoe 3ansimue Ne 14 Ckopocmsb peaxyuu, ee 3a8UCUMOCHb OM PA3IUYHBIX (PAKMOPO8. 2 OK 01,
OK 02, OK 04,
OK 07,TIK 1.1
[IpakTrueckoe 3anstue Ne 15 Peakunu nonHOTO 0OMEHa. 2 OK 01,
OK 02, OK 04,
OK 07,TIK 1.1
IIpakTudeckoe 3ausTre Ne 16 PacyerHsie 3amaun. 2 OK 01,
OK 02, OK 04,
OK 07,TIK 1.1
Tema 2.2 OcHoBHOe cofepxxanne y4eOHOr0 MaTepuasia 20

Heopranuueckas xumus.

Hewmeramnsl. [Tonoxxenue HemeramioB B [lepuonnueckoit cucteme XuMu4ecKux 3eMeHToB J[. 1.
MenzeneeBa 1 0COOEHHOCTH CTpOeHHSI aTOMOB. Dr3nyeckne CBOWCTBA HEMETAIIIOB. AJIJIOTPOITHS
HEMETAJUIOB (Ha MpUMepe KUCIopoia, cepsl, pocdopa u yrieposa).




XUMHYECKHE CBOMCTBA BAXKHEHUIITUX HEMETAIUIOB (TAJIOT€HOB, CEpPHI, a30Ta, (pocdopa, yriaepona u
KpEMHHUS) U UX COSAMHEHNH (OKCHIO0B, KHCIOPOACOAECP KANTINX KHCIOT, BOJOPOTHBIX
COCJTMHCHHUM).

TIpumeHeHne BaXXKHENIITNX HEMETAJIJIOB U UX COCTMHEHUH.

Mertamnebl. [Tonoxenune metaiioB B [lepuoandeckoit cucteMe xuMuueckux anemeHToB 1. 1.
Menpeneera. OcoOOCHHOCTH CTPOCHUS AIIEKTPOHHBIX 000JI0YCK aTOMOB MeTayioB. O0mue
¢usngeckue cBoiicTBa MeTaiioB. CIIIaBBI METAIIIOB. DIEKTPOXUMHUYECKUAN Pl HAPSHKSHUN
METaJlJIOB.

XHUMHYECKHE CBOMCTBA BAKHEHIIINX METAJIJIOB (HATPUH, KaJlui, KaJIbI[Ui, MarHUN, aJIIOMUHUMH,
IIUHK, XPOM, JK€JI€30, MEJIb) M UX COeTUHEHUM.

OO61mue crocoObl MoTydeHus MeTaIoB. [IpMMEeHEeHNEe METaNIOB B OBITY M TEXHHUKE.
OKCNEPUMEHTAIBHBIE METObI U3YUEHUS BELIECTB U UX MPEBPALLCHUN: U3YUYECHUE KOJIEKLINH
"MeTasuibl ¥ cIiaBbl”, 00pa3Ii0B HEMETAIIOB, PEIICHUE IKCIICPUMEHTAIBLHBIX 33134,
HAOJIIOJICHUE U ONMCAHUE ICMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aUMOICHCTBHC
TUAPOKCH]IA ATFOMUHUS C PAaCTBOPaMU KUCJIOT U IEJIOYEH, KAUECTBEHHBIE PEAKIIMKY Ha KATUOHBI
METaJIJIOB).

PacuetHsble 3agaun.

PacueTsr Mmacchl BemnecTBa win 00beMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WITH
00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKI[UH BEIIECTB, PaCUeThl MacChl (00beMa, KOJIHMUYECTBA
BEIIECTBA) MPOJTYKTOB PEAKIUH, ECIIH OJTHO U3 BEIIECTB UMEET IPUMECH.

Jlexus Ne 19 Hemeraiuisl.

OK 01,
OK 02, OK 04,
OK 07

JIexuus Ne 20 Mertajuisl.

OK 01,
OK 02, OK 04,
OK 07

IIpakTudeckoe 3ansaTre Ne 17 Xumudeckne CBOWCTBA TaJIOT€HOB.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

IIpakTudeckoe 3ausTre Ne 18 XumMudeckue CBOMCTBA CePbl, KUCIOPO/Ia.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1




[Ipaktnueckoe 3ansaTre Ne 19 Xumuueckue cBolcTBa a30t1a, pocdopa, yriaepoaa u KpeMHUSL.

OK 01,
OK 02, OK 04,
OK 07,IIK 1.1

HpaKTI/I‘IeCKOG sausaTre Ne 20 XumMuueckue CBOHWCTBA IICJIOYHBIX MCTAJIJIOB.

OK 01,
OK 02, OK 04,
OK 07, TIK 1.1

IIpaktraeckoe 3anstre Ne 21 Permenue 3KCIEpUMEHTATBHBIX 3a/1a9 10 TEME METAJIIBI.

OK 01,
OK 02, OK 04,
OK 07,IIK 1.1

[Ipaktrueckoe 3anarue Ne 22 BzaumoaeicTBrE THAPOKCUAA ATIFOMUHMUS C pACTBOPaMU KUCIIOT U
LIEeJI0YEH.

OK 01,
OK 02, OK 04,
OK 07,IIK 1.1

IIpaktrueckoe 3anatue Ne 23 KayecTBEeHHbIE peaKLIMK HA KATHOHBI METAJIIOB.

OK 01,
OK 02, OK 04,
OK 07,1IK 1.1

[IpakTrueckoe 3anstue No 24 PacdeTHble 3a1a4u.

OK 01,
OK 02, OK 04,
OK 07,1IK 1.1

Bcero
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3. YCJIOBUSI PEAJIM3AIIAN OBIIIEOBPA3OBATEJBHOM JJUCHUIIJINHBI
3.1. MaTepuajbHO-TEXHHYECKOE O0ecrieueHne

Jiis peanuzanuu 00pa3oBaTEIBHOTO Ipoliecca (Bcex BUIOB Y4eOHOU JeATeIhbHOCTH) 10
JTUCLUIIMHE  HCIOJB3YIOTCS  CIACAYIOIIME CIElUaIbHbIE IMOMEIICHUS, OCHAICHHBIC B
cootBercTBUU ¢ [Ipunoxenunem 8 OII CIIO:

Kabunet 061eo6pa3oBaTeIbHbIX JUCITUTIINH
3.2. YyeOHo-MeToaH4YECKOE o0ecreueHme
3.2.1. OcHOBHBIE NIeYaTHbIE U/WJIN IJIEKTPOHHbIE U31aHUSA

Jiis peanuzanuy nporpaMMbl OMOITMOTEYHBINA (DOH]T UMEET MeYaTHBIE H/IITH 3JICKTPOHHBIC
yu4eOHUKH M 00pa3oBaTebHBIC PECYPCHI, JOMYIIEHHBIE K HCIOJIB30BAHUIO TMPU Pealiu3alun
oOpa3zoBarenbHbIX mporpammel CI1O Ha 6a3ze 0CHOBHOTO 0011Ier0 00pa3oBaHUs:

1. I'a6puensn, O. C. Xumus: 10-i kmacc: 6a3oBbiii ypoBeHb : yuebnuk / O. C.
I'adpuensu, U. I'. Octpoymos, C. A. CnangkoB. — 6-¢ u31., crep. — Mocksa : IIpocBelienue,
2024, — 128 c. — ISBN 978-5-09-112176-6. // JIanb : 21€KTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/408671 — Pexwum mocTyma: Juis aBTOPU3. MMOJIb30BATEICH. —
TekcT: 31MeKTPOHHBIN

2. Iaopuensu, O. C. Xumus: 11-i kimacc: 6a30Bbiii ypoBeHb : yueOHuMK / O. C.
['a6puensu, U. I'. Octpoymos, C. A. CnagkoB. — 6-e u3z., crep. — Mocksa : [Ipocemienue,
2024, — 127 c. — ISBN 978-5-09-112177-3. // JIaHb : 3€KTPOHHO-OMOINOTCUYHAS] CUCTEMA. —
URL: https://e.lanbook.com/book/408668 — Pexxum moctyma: 1jist aBTOPU3. MMOJIb30BaTENICH. —
TekcT: 2NeKTPOHHBIN.

3.2.2. lonoJHUTEJIbHbIE HCTOYHUKH

1. AundunorenoBa, M. B. Xumus @ yueOHUK M MPAKTUKYM ISl CPETHETO
npodeccro- HabHOTO 0Opa3oBanwms / V. B. Audunorenosa, A. B. badkos, B. A. TlorikoB. — 2-¢
u31., uchp. u pom. — Mocksa : U3parensctBo FOpaiit, 2023. — 291 c. — (IlpodeccuonansHoe
obpazoBanmue). — ISBN 978-5-534-11719-6. — Texct : amekTpoHHBIN // OOpa3zoBareibHAs
iatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

2. Xumus ;| y4eOHUK IS cpeIHero nMpodeccrHoHaibHOro 0opa3oBanus /

1O. A. Jlebenes, I'. H. ®anee, A. M. 'ony6es, B. H. [llanoBan ; mox obiieit penakuuei
I'. H. ®ageeBa. — 2-e u3., nepepad. u gon. — Mocksa : U3mparensctBo FOpaiit, 2023. —

431 c. — (IlpodeccuonanbHoe obpazosanue). — ISBN 978-5-9916-7723-3. — Texkcr :
aJeK- TpoHHBIHM // OOpa3zoBatenbHas miargopma FOpait [cait]. —

URL.: https://urait.ru/bcode/513073

3. Tynukwuh, E. . Xumus. B 2 4. Yacte 2. Opranudeckass XuMusl : y9eOHHUK IS
cpen- Hero mpodeccuonansHoro oopazosanus / E. . Tynukun. — 2-e u3a., UCHp. U JOM. —
Mockga : M3parensctBo FOpaiit, 2023. — 197 ¢. — (IIpodeccronanbroe odpa3zoBanue). — ISBN
978-5-534-02749-5. —



https://urait.ru/bcode/513807
https://urait.ru/bcode/513073

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KOHTpOJIB N OLCHKa PacCKpbIBAOTCA 4YCpPE3 PpPC3YJIbTaThl,

YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble O0Yy4aroIMMUCS YMEHHs, HalpaBieHHble Ha (OpPMUpOBaHHE OOUIMX U
npodeccoHaIbHBIX KOMITIETCHIIUH

Kon,
HaumeHnoBanue OK,
K

IToka3aTenn oeHKH pe3yJjbTara

OueHoyHoe MeponpusiTHe

OK 01. Beibupatp
CIOCOOBI PELICHUS

KnaccudunupoBaTts opranndeckre BemecTBa
B COOTBETCTBUU C UX CTPOCHUEM

1. 3agaHus Ha COCTaBIICHUE
Ha3BaHUN OPraHUYECKUX

3aja4 Teopuu u 3aKoHBI (TEOPUs XUMUYECKOTO COeIMHEHU 110
npoeCCHOHATIBHOM | CTPOEHUS OpraHMuYecKuX BemecTB A.M. TPUBHAIBHOHN UIIH
JeSITebHOCTH bytneposga. MEXyHapOAHOM
HNPUMEHHUTENBHO K cHUCcTeMaTU4YeCKON
Pa3IU4YHbIM HOMEHKJIAType.
KOHTEKCTaM 2. 3ajaHus Ha COCTaBJICHUE
IIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (OpMYJT
OpPraHUYECKUX BEIIECTB
OT/EJIbHBIX KJIACCOB.
3.IlpakTnyeckas pabora
Nel-24;
VYcTHBIE cOO0IIEHHUS C
MPE3CHTALNEN
3arnosiHeHHe TaOIUIIbI
OK 02. - yMeTb IUIAHUPOBAaTb W  BBIMOIHATH | [IpakTnueckue pabotsr Ne3,
W cronb30Bath XUMHUYECKUU  OKCTIEPUMEHT  (IPEBPAILEHUS | Nogd No5:
COBPEMEHHbIE OpraHMYCCKHUX  BCIICCTB  IIPH  HArpeBAHUM, | Cocrapnenne omopHbIX

CpeZCTBa MOUCKA,
aHam3a u
UHTEpIpeTalnun
uHpOpMaLnH, U
UH(POPMAaIOHHbIE
TEXHOJIOTUH JUIS
BBITTOJTHEHUS 32,144
npodeCCHOHATBHON
JeSITeTbHOCTH

IMOJIYUYCHHE OTUJICHA U U3YyYCHHUEC €TO CBOI\/’ICTB,
KaueCTBCHHBIC pPCaKMM Ha  aJlbACTUbI,
KpaxMaJjl, YKCYCHYIO KHUCIIOTY; ACHATYypalud

O€JIKOB IIpu Harp€BaHWH, OBCTHBIC PCAKIUU
0enIKOB;, NPOBOJUTH  PEAKUUU  HOHHOTO
oOMeHa,  ompeAensiTb  Cpeay  BOAHBIX
pacTBOpOB, KayeCTBEHHBIE pEaKUUUd Ha
cynb(dar-, kKapOOHAT- U XJIOPHUA-aHHOHBI, HA
KaTHOH aMMOHMUS; pemaThb
OKCIICPUMCHTAJIbHBIC 3a1adu 10 TEMaM

"Metanns" u "Hemeramibl") B COOTBETCTBUU
C TpaBWIAMH TEXHHKH O€30MacHOCTH TpHU
oOpallleHuu ¢ BEIIeCTBAMU H J1a0OPaTOPHBIM
o0opy/noBaHUEM; TPEACTABIATh PE3YJIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTa B (hOpMe 3aIich

KOHCIIEKTOB.
Pemenne cutyannon-
HBIX 33/1a4.




YpaBHEHUH COOTBETCTBYIOIIMX PEAKIU U
(dbopMynupoBaTh BBIBOABI HAa OCHOBE JTHUX
pe3yJIbTaTOoB.

- YMETh NPOBOJUTH PACUEThI 10 XUMHUECKUM
dbopMynaM W  ypaBHEHUSM XHMHYECKUX
peakiuii ¢ UCHONb30BaHUEM (PU3MUECKUX
BEJIMYMH, XapaKTEpU3YIOIIMX BELIECTBA C
KOJINYECTBEHHOW CTOPOHBI: Macchl, oObeMa
(HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJUYECTBA
BEIIIECTBA; UCIOJIb30BaTh CHUCTEMHBIE
XUMHUUYECKHUE 3HAHUS JUIsl IPUHATUS PELLEHUI
B KOHKPETHBIX JKH3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM.

OK 04. DddexTuBHO
B3aMMO/ICHICTBOBATh
U paboTath B
KOJUJIEKTUBE U

- YMETb IJIAHUPOBATh U BBIIOJIHATH
XUMHUYECKUN IKCIIEPUMEHT (IIpEBpaleHUs
OpPraHWYECKUX BELIECTB IIPU HAIPEBAHUH,
IIOJIy4YEHUE STUICHA U U3YYCHUE €r0 CBOMCTB,

[TpakTnueckue padoTsl Neb,
Ne7,
3amura
[Ipaktuko-

IIPE3ECHTALNN

KOMaH/1e KaueCTBEHHbIEC PEAKIIMK HA aJbJCTU/IbI, OPUEHTHUPOBAHHBIE 3aJaHUS
KpaxMaJl, YKCYCHYIO KUCJIOTY; AeHaTypauus o COCTaBJICHUIO
OeNKOB P HarPEBaHUHU, [[BETHBIC PEAKIU XUMUYECKUX  PEAKUuid ¢
OCJIKOB; TPOBOJIUTH PEAKIIMH HOHHOTO y4acTHEM  OpPraHMYeCKHuX
oOMeHa, OIpeIeIsATh CPey BOTHBIX BEIILIECTB, B T.4.
pacTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha UCIIONB3YEMBIX  JIJII  HX
cynbdat-, kapOoHAT- U XJIOPUA-aHHOHBI, HA uaeHTU(UKAIMU B OBITY U
KaTMOH aMMOHHSI; pelliaTh MIPOMBIILIIIEHHOCTH;
JKCIEPUMEHTAJIbHBIE 33/1a4H 110 TEMaM
"MeTtamns" u "HemeTanns'") B COOTBETCTBUU
C MpaBUJIAMH TEXHUKH O€30MaCHOCTH TIPH
oOpaleHuu ¢ BeliecTBaMu U J1abopaToOpHbIM
00opyI0BaHUEM; MIPEACTABIIATH PE3YJIHTATHI
XUMHUYECKOTO IKCIIEPUMEHTA B (popMe 3armuicu
YPaBHEHUH COOTBETCTBYIOIIUX PEAKIUN U
(dhopmynupoBaTh BBIBOJIBI HA OCHOBE 3TUX
pe3yIabTaTOB
OK 07. - chopmMupoBaTh MPEICTABICHUS: o | Brimonnenue wu mnpen-
CopelicTBOBaTH XUMHUYECKON COCTABJISIFOLLEH | CTaBIEHHE MpaKTUYe-
COXPaHEHUIO €CTECTBCHHOHAYYHOW KapTUHBI MHpa, POJIH | CKHUX pabdoT 1-24
OKpY>Karolen XUMHUH B TIO3HAHUM SIBIEHUN TMPUPOIBI, B | YCTHBIE COOOIIECHUS C
Cpenpl, (hOpMHUPOBAaHMHM MBINUICHUS ¥ KYJbTYpPHI | Tpe3CHTaluei
pecypcocOepexeHl | TMYHOCTH, €€ PYHKIIMOHAIBHON IPaMOTHOCTH, | Pasgens 1, 2;
10, IPUMEHSTH HEOOXOIUMOM JJII PEeUIeHUs TMPAKTHIECKUX AenoBas urpa «XuMus B
3HaHUS 00 3alad ¥ OKOJOTHYECKH OO0OCHOBAaHHOTO .
W3MEHEHUHN OTHOIIIEHHUS K CBOEMY 3I0POBBIO U TIPUPOTHON TPOMSBOACTEERHON
KJIUMATa, IPUHIUIBI | CPELIE; ACATCITEHOCTHD.
OepexIIBOro - YMETh COOJII0/IaTh TIPABHIIA DKOJIOTUYECKU
IIPOU3BOACTBA, 11e71eco00pa3HOro MOBEACHMS B OBITY U




a3 pexTrBHO
NEeNCTBOBATh B

TPYHOBOI)'I ACATCIIbBHOCTU B LCIAX COXPAHCHUA
CBOETO 3/10POBbS U OKPYXKAIOLIEH ITPUPOIHON

IPC3BRITaNHBIX CpEIbL; YUUTHIBATH OIIACHOCTD BO3AEHCTBUS
CUTYaIUIX

Ha JKUBBIE OPTaHU3MBI OTIPEIETIEHHBIX

BEIIECTB, IOHMUMAsi CMBICIT ITOKA3aTels

MpeeNbHON JOMYCTUMOMN KOHIIEHTPAIUH
IIK 1.1. | HedTs, ee XumMuuecKuii cocTas. [IpakTHueckue 3aHATUS
Beinosnnenue (U3NKO-XIMHUYECKHEC CBOWCTBA | Ne 1-24; mpaKkTHKO-
KOMILJIEKCa padoT MO | YyIJIEBOJAOPOJHOTO  CBHIPbsS,  XMMHYECKHUX OpUEHTHPOBAHHBIE 33/IAHHS
MOJITOTOBKE K | peareHToB, TOPSJIOK H  TpaBWwiIa  HX

110 COCTAaBJICHUIO

OypeHHIO ® 10 | yTWIH3AI[MU; -METOAbl  HMHTEHCU(UKAIHNU

OKOHYaHUU OypeHHUs
HETIHBIX u
ra3oBbIX  CKB&KUH
rryounoit 1o 4000 m
u cBbie 4000 m.

,Z[O6BI‘II/I YIJII€BOAOPOAHOT'O CBIPhA,
KommoneHTBI He(bTI/I, BJIMAIOMIUE HA ITPOLECC

HeTenoObun

XUMUYECKUX PEAKLUH C
y4acTHEM OPTaHUYECKUX
BEIIECTB, B T.4.
UCIOJIb3YEMBIX JJISl UX
uaeHTUQUKAIUHI B OBITY U
MIPOMBIIIIICHHOCTH;




