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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nmporpamma yue6HOTro Kypca «Pelienue sKcriepuMeHTaIbHbIX 3aay [0 XUMHUK) Ha
YPOBHE CpeaHero odmero oOpa3oBaHUsI COCTAaBICHAa HAa OCHOBE TPEOOBaHM K pe3yibTaTam
ocBoenuss @enepanvhoit OOpaszoBarenpHON [Iporpammel  cpemHero obmero oOpa3oBaHWs,
npeacraBieHHbix B ®I'OC COO, B cooTtBeTcTBUU ¢ (epepanbHO pabodeld MmporpaMMoi o
yueOHOMY TmpenMeTy «XHUMHsS», a TakkKe Ha OCHOBE (enepanbHO paboueill MporpaMMbl
BOCTIUTAHMS.

[Iporpamma yueOHOro Kkypca «PelmieHue -SKCIIEPUMEHTANBHBIX 3a/ad IO XHMHK»
pa3pabotana st ydamuxcs 10B u 11" knaccoB u peanusyer TONOIHUTENBHYIO MOATOTOBKY I10
npeIMeTaM  €CTeCTBEHHOHAYYHOro  npoduis,  BbIIOMHSAET  (YHKIMU  HHCTPYMEHTA,
MHTETpUpPYIOIEro B cebe Bce HEOOXOIMMBbIE YCIOBUS JUISI TOJIYYEHHUS €CTECTBEHHOHAYYHOTO
obpazoBanus. JlaHHBI y4eOHBIH Kypc HE MpeAycMOTpeH deaepalbHbIM 0a30BbIM yUeOHBIM
IUTAHOM, a OCYIIECTBIISIETCS 32 CYET HIKOJIBHOTO KOMIIOHEHTA. Y YeHHKH JaHHOH 00pa3oBaTeIbHON
IporpaMMbl - MOTEHLIUAJIbHBIE a0uTypueHThl BY3 ectecTBeHHOHaydyHOro mpoduis. YueOHbIH
Kypc paccuutaH Ha 68 yacoB (1 yac B Henento B 10B kinacce u 1 yac B Henento B 1117 kiacce).

[Tporpamma yueGHOTO Kypca «PelneHne sKCepuMEHTANbHBIX 3a7au 110 XUMHH» B IIEJIOM
COTJIaCyeTCsl BO BPEMEHH U C Cofiep)KaHueM paboueil mporpaMMbl y4eOHOTO TpeaMeTa «XUMUs
(yrmyOneHHBIH YpPOBEHB) cpeaHero oOmiero oOpazoBaHus. YUeOHBIH Kypc OpPHUEHTHUPOBAH Ha
paclIMpeHUe 3HAHWKM 10 OPraHWYeCKOW M HEOPraHMYECKOM XHMMM IIOJYYEHHBIX Ha YpOKE,
BOCIIUTAHUS Yy IIKOJIBHUKOB JIOOO3HATENBHOCTH, YMEHHS TMpPaBWIBHO oOpamarbes C
OpPraHNYEeCKUMHU M HEOPTaHUYECKUMH BEIIECTBAMU M PEIIaTh SKCIIEPUMEHTAIBHBIC 3a/1a4H.

Hean:
COBEPILICHCTBOBAHME OSKCIIEPUMEHTAIBHBIX YMEHHH 4Yepe3 BOBJICYCHHE B JEATCIBHOCTH IIO
PEIIEHUI0 KaUeCTBEHHBIX M SKCIIEPUMEHTANIBHBIX 33]1a4.

3agaun:
*COBEPIIICHCTBOBATh CICLMaJbHBIE YMEHUS ¢ HaBbIKM 0O€30macHoro oOpaimieHus ¢
BEIECTBAMH;
*pa3BUBaTh CaMOCTOSITENILHOCTh MPU TMPOCKTHPOBAHHUH M OCYIIECTBICHHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

*(OopMHUPOBATH HKOJOTHUECKH 11eNIecCO00pa3HOe MOBEACHUE B OBITY U TPYJIOBOM AEATEIBHOCTH,

CBSI3aHHOM C MpodeccusiMi XMMHUKa, Bpaya, IPOBU30pa, papMalleBTa;

*opMHpOBaTh OTHOILIEHHWE K XMMHUHM Kak OOJIaCTH, CBSI3aHHOM C Oydyuied HpakTH4ecKoi

JeSITENIbHOCTBIO.

XUMHUECKUI SKCIEPUMEHT 3aHUMAeT BaKHOE€ MECTO B 0OyyeHMHM XUMHUHU. OCOOEHHOCTb
€ro Kak CcpeAcTBa IIO3HAHHUS COCTOMT B TOM, 4YTO B IIpolecce HaOMIOAEHUM U MpH
CaMOCTOSITEJIbHOM BBIIIOJJHEHUH OIBITOB yyallliecsi He TOJBKO OBICTpee yCBaMBAIOT 3HAHMS O
CBOMCTBaxX BelIeCTBA M XUMHYECKHMX IpoOIeccax, HO M ydarcsd TMOATBEPX AAaTb 3HAHUS
XMMHUYECKHMMH OIBITAMHU, a TaKXke MNpuoOpeTaoT yMeHHe paboTaTh camocTosTensHo. Ilpu
MIPOBEJCHUHN OIBITOB M HAOMIOACHMNA 3a MPOUCXOASIIMMHU IMpOLIECCaMU yyalluecs MO3HAI0T
MHOrooOpasue BEIeCTB, HaKalIMBalOT (DaKThl JJs1 CpaBHEHHH, 0000IIEHH, BHIBOJIOB, a TaKXe
yOexaaroTcsl, YTO CIOXHBIMH XHMHUYECKUMHU MPOIIECCAMU MOYKHO YIPaBISATh, YTO OHU
MNOTUUHSIOTCS €CTECTBEHHBIM 3aKOHaM, IIO3HAHHE KOTOPBIX O0ECcleYnBaeT BO3MOXHOCTb
HIMPOKOTO MCTIONb30BaHUSI XUMUYECKHUX MIPEBPAICHUH B MPAKTUUYECKON JAESITETbHOCTH JTIOACH.
JlaHHblii y4eOHBIN Kypc MO3BOJISET OpraHW30BaTh MHAMBUAYAJIbHYIO MPAKTUYECKYI0 padoTy, Ha
OCHOBE KOTOpPOW Tepe]] YJaluUMHUCS CTaBATCS IO3HABATENIbHBIE MPOOJIEMbI, BBIABUTAIOTCA
TUIIOTE3bI, IPOBEPSEMBIE dKCIIEPUMEHTAIIBHO.

Pemenne skcrepyuMeHTaIbHBIX 3a/ad IMPEAycMaTpUBAET pPAclo3HABAaHUE U TOJTyYyEeHHUE
OpPraHMYECKUX W  HEOPraHMYECKUX  BELIECTB, IMOATBEP)KICHHUE XHMMHUYECKHUX  CBOMCTB
OTIPEIeNIEHHOT0 KJIacca OPraHUYeCKHX M HEOPraHMYeCKUX COCAMHEHUH, a TaKXkKe MpeBpalleHue U

2



KaueCTBCHHBIC PEAKIIMW OPTaHMYECKHMX W HEOPraHWYECKHX BEIIECTB, & TAKXKE KaueCTBCHHBIC
PEaKIUU Ha KATHOHBI 1 aHUOHBI PA3JIMYHBIX aHATUTUYCCKUX TPYIIIL.

[Ipu ormeHke 3agauM NPUHUMAIOTCA BO BHUMaHHWE HE TOJIBKO IHUCHMEHHBIH OTYET B
TETpaad, HO U BBINOJHEHHUE OJKcrepuMeHTa. OIEHUBAETCS JEMOHCTPAIMOHHOE pEIICHUE
SKCTIIEPUMEHTAIBHBIX 3a7ad. Y4Yaluics OOBICHSAET XOJ peIIeHUs 3ajadd, OOOCHOBBIBAET
TEOPETUYECKH, TOTOBUT HEOOXOIMMEBIE BEIIECTBA, 000pPYyIOBaHHE.

[IpumeHsemple IeJaroru4ecKue TEXHOJIOTHH:
POOJIEMHO-TUATOTHYECKOe 00yUeHHEe, 00BICHUTEIBHO-UILTIOCTPATUBHOE O0yUYEHHUE, TEXHOIOTHS
KPUTHYECKOT'O MBIIIUICHHS, IIPOOJIEMHBIN AKCIIEPUMEHT, HH(POPMAITMOHHBIC TEXHOJIOTHH.

dopMmBl  pealM3alM  CTaHJApTa: Oecelbl, CEMHHAPCKUE 3aHSTHS, BHEKJIACCHBIE
MEpPOTIPUATHS, padoTa ¢ MOACIISIMH, CHCTEMATHYECCKUH XMMHUYECKUH DKCIIEPUMEHT

@opmbl OpraHu3anuu OOy4YeHUS: WHIUBUAYAJIbHAs, MapHas, rpynmnosas, (QpoHTalbHAas,
WHTEpaKTUBHAS, MPAKTHYECKUE U JJAOOPATOPHBIC PAOOTHI.

Mertobl 00ydeHus:

*T10 UICTOYHUKY 3HAHHI: CIOBECHBIE, HATJIATHbIC, TPAKTUYECKHE;

*[I0  ypPOBHIO  I[IO3HABATEJIILHOW  AKTUBHOCTU:  MPOOJEMHBIM, YaCTHYHO-TIOMCKOBBIH,
00BSICHUTEIIPHO-UJUTFOCTPATHBHBIMH;

*TI0 TPUHIUIY PACWICHCHHS WM COCIWHCHUS 3HAHWUH: AHATUTHYCCKHUN, CHUHTCTUYCCKUH,

CpaBHUTEIbHBIHN, 0000MIAOINN, KiTacCU(PUKAITMOHHBIH.

C nenpio peanu3aluyd HAMOHAJIbHO-PETHOHAJIBHOI0 KOMIIOHEHTA B COZEpKaHUE y4eOHOro
npeaMera XUMus BKIKOYEHBI CIEAYIOINAE TEMBI:
pH pacTBOpa Kak moka3aTesib KUCIOTHOCTH CPEJIbI;
DIIEKTPOJIN3 PaCIIaBOB,;
XuMus u 310poBbe. MuHepanbHble BOAbl. BUTaMUHBI, TOPMOHBI, JIEKapPCTBA;
Xumus B crpoutebCeTBe. LleMeHT. beton,;
MuHepanbsHble 1 opranndyeckue ynoopenusi. Cpeacrsa 3alluThl PACTCHUHN;
XUMHS ¥ 9KOJIOTUsI. XMMHAUYECKOE 3arpsi3HEHNE OKPYIKAIOIIEH CPEAbl U €0 IMOCIEICTBHUS.

[Ipu wu3yueHum yueOHoOro kypca «PelieHune SKCIEPUMEHTAJIbHBIX 3a1ady IO XUMHH»
MPUMEHSFOTCS KaK TpaJuIMOHHBIE, TaK U JUCTaHIUOHHBIE (OPMBI OpraHU3alUU OOyUYEHUS.
JuctanunonHble POpMBI 00YUEHHS PEaTU3YIOTCSI B OCHOBHOM C MPUMEHEHHEM MH(POPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CE€TeH MPU OMOCPETOBAaHHOM B3aUMOAECHCTBUH C 00YUarOIUMHUCS.
JIMCTaHIIMOHHBIA TPOLECC BEJIETCS C MOMOIIBI0 JHUCTAHIMOHHBIX TEXHOJIOTUH, HCHOJIb3YIHOTCS
UH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIE CepBUCH SKype u Zoom. IliaHupoBaHHE 3JIEKTPOHHBIX
3aHATUN ocylecTBisieTcs 0e3 HapymeHui TpeboBanuii CanlluH mikosbl 0 MPOAOIKUTENIBHOCTH
HENPEPHIBHOTO MPUMEHEHUS! TeXHHUECKUX cpeacTB. OpraHu3yloTcs OHJIAWH U oQuailH YpOKH U
oOpa3oBaTenbHble CcOObITUS. IIpOAOIKUTENBHOCTS AJIEKTPOHHOTO Y4eOHOro 3aHSATHS He
npesbiaeT 30 MUHYT.

Bun HEIPEPBIBHOMN Bpewmst 1edTenpHOCTH B MUHYTaX
JeSITeILHOCTH 10 xnacc 11 knacc

IIpocmotp CTaTUYECKHUX
U300pakeHH HAa  JKpaHax 25 25
OTPaKEHHOTO CEUCHHUS

IIpocmotp BUJICOCIOXKETOB,
¢uIEMOB 30 30

TIpocmotp JIMHAMUYECKHUX
W300paKeHnii Ha  JKpaHax 30 30
OTPaKEHHOT'O CBEUEHHUSI

Pabora ¢ wuzoOpakeHueM Ha
WHJIMBUJIYallbHOM  MOHHTOpE

25 25




| KOMIIbIOTEpa ¥ KIaBMATYpOil |

DOopMBI TUCTAHIIMOHHO OOYYCHHUS IO MPEAMETY:
eO0pazoBaTenbHble BUAEO, PHIBMBI, CIOKETHI
e Tpenaxepsl, MPaKTUKyMbl HAa 00pa3oBaTeIbHOMN M1aTdopme
ePecypcol MHTEpHET
o[ IpakTHKyMBI C HCIIOJIb30BAHUEM AJIEKTPOHHOTO MPUIIOKEHUS K YUeOHUKAM
eBupTyanbHble J1abopaTOpHbIE PaOOTHI
eJIeKkMK ¢ TEOPETUYECKUM MaTEPUAIIOM
e /lnanornyeckre BbICKa3bIBaHUS HA OHJIAWH YPOKax
eCamocrositenbHbie 3a1anus B Google Forms
KOHTpOJIb OCYyIIECTBIIACTCS PEryIIpHO JUCTAHIIMOHHO
e[lucrmenHbIe pabOTHI
eKOHTpOJIb 3HaHUS AUATOTMYECKON 1 MOHOJIOTUYECKOM peun
e3arnoiHeHne TabIuIl U CXeM
eTecTupoBaHue Ha pa3IMYHBIX MIaThopMax
Pecypcsr:
eKoMIbIOTEpHOE M KOMMYHUKAIIMOHHOE 000pyI0BaHUE
elluTepuer
eba3pl naHHbIX C yueOHOW wuHpopmanmeit (POIL, «SI- kmacc», JlomamHsas mikona,
InternetUrok.ru, GoogleForms u npyrue

Il1anupyembie pe3yJIbTAThI OCBOEHHS y4eOHOT0 MpeaMeTa
JImuHOCTHBIE pe3yNbTaThl B cdepe OTHOMEHHH oOydarommxcs K cebe, K CBOEMY 3/I0pOBBIO, K
MO3HAHUIO ce0s:

eOpHEHTAIMSI OOYJYAIOMMXCSl HA JTOCTMIKCHHE JIMYHOTO CYACTHS, PEATH3AIMI0 MO3HUTHBHBIX
KU3HEHHBIX MEPCIEeKTHB, HHUIIMATUBHOCTh, KPEATHBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JUYHOCTHOMY CaMOONPEIENCHUIO, CIIOCOOHOCTh CTaBUTh LEJIW U CTPOUTH KU3HEHHBIE
TUTaHBL;

®TOTOBHOCTh M CHOCOOHOCTh OOyYalomUXcs K CaMOpPa3BUTHUIO M CaMOBOCHHMTAaHUIO B
COOTBETCTBUH C O0IEYETOBEYECKHMMHU LIEHHOCTSIMH M MJleallaMU TPakJJaHCKOTro 00I11ecTBa,
noTpeOHOCTh B (PM3UYECKOM  CaMOCOBEPIICHCTBOBAHWH, 3aHATUSAX  CIIOPTHBHO-
03/I0pOBUTEIBLHOM 1€ TENbHOCTBIO;

SIIPUHSTHE U pealn3alys LIEHHOCTEH 3/I0pOBOro U 0e30macHoro odpasa KU3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DU3HYECKOMY H
MICHXOJIOTHIECKOMY 370POBBIO;

eHETPUATHE BPEIHBIX IPUBBIUEK: KYpEHUs, YIIOTPEOICHHS aIKOTroIsl, HAPKOTHUKOB.

JluuHocTHBIE pe3ynbTaThl B cdepe oOTHomeHuH olyuarommxcs K Poccunm kak k Pomgune
(OteuecTBy):
®POCCUICKas HWJEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUHCKONW HUIACHTUYHOCTU B
MOJIMKYJIbTYPHOM COITMYME, YYBCTBO NMPHYACTHOCTH K MCTOPUKO-KYJIBTYPHOW OOIIHOCTH
poccuiickoro Hapoja u cyas0e Poccuu, marpuoTusm, TOTOBHOCTD K CIy)eHU0 OTedecTBy,
€ro 3alIuTe;
eyBAXXCHHUE K CBOEMY HApOAy, YyBCTBO OTBETCTBEHHOCTHU Iiepen PonnHOM, ropaocT 3a CBOM
Kpaii, cBoto PonHy, Mponuioe U HaCTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoia Poccum.

JInuHOCTHBIE pe3yibTaThl B cdepe OTHOIIEHHWH OOydarolmuxcs K 3aKOHY, FOCYJapCTBY M K
IpaXTaHCKOMY OOIIECTBY:

STPAXKIAHCTBCHHOCTD, TpaXJaHCKasd IMO3WIHA AaKTHBHOIO W  OTBETCTBCHHOI'O YJICHA

POCCHICKOTrO 00IIEeCTBa, OCO3HAIOIIETO CBOM KOHCTHUTYIIMOHHBIC MpaBa M 00S3aHHOCTH,
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YBaXKAIOIIETO0 3aKOH M IPaBOMOPSAIOK, OCO3HAHHO MPUHUMAIOLIETO TpPaIUIMOHHbIE
HAI[MOHAJIbHBIC M OOINEYEIOBEYECKIE T'YMaHUCTUYCCKUE U JEMOKPATHYECKHE IEHHOCTH,
TFOTOBOTO K YYaCTHUIO B OOIIECTBEHHOM KU3HU;

SIIPU3HAHMCHEOTUY)KITAEMOCTH OCHOBHBIX TPaB M CBOOOJ| YEIOBEKA, KOTOPHIC MPUHAIJICKAT
KOKIOMY OT POKICHHS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX MpaB U CBOOO 0e3
HapyIICHUs IpaB U CBOOOJ IPYTrHX JIMI, TOTOBHOCTh OTCTAaMBaTh COOCTBEHHBbIE MpaBa U
CBOOOBI YeNIOBEKAa M TpaKJaHMHA COTJIACHO OOIICTIPU3HAHHBIM MPUHIUIIAM ¥ HOpMaMm
MEXIYHapOAHOTO mpaBa M B cooTBeTcTBUM ¢ Kouctutynumen Poccuiickont ®dexnepaiuu,
MpaBoOBasi U MOJIUTUYECKAS] TPAMOTHOCTb;

®MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Da3BUTHUSI HAayKu H
0OIECTBEHHON MPAKTUKHU, OCHOBAaHHOE HA JMAJNIOre KYJIbTYp, a TAaKKe pazIu4HbIX (HopM
0OLIECTBEHHOT'O CO3HAHMsI, OCO3HAHKUE CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

JImuHOCTHBIE Pe3yabTaThl B c(hepe OTHOMIECHHI 00YUYaIOIIUXCSI C OKPYKAIOIIUMU JIFOIbMH:

®HPABCTBCHHOE CO3HAHME W MOBEJCHHE HAa OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX LEHHOCTEH,
TOJICPAHTHOTO CO3HaHWA W MNOBCACHHUA B IOJUKYJIBTYPHOM MHUPE, TOTOBHOCTU U
CIOCOOHOCTH BECTH JHMAJIOr C JPYTUMH JIFOJbMH, JOCTHraTh B HEM B3aWMOIIOHHMMAHUS,
HaXoOIUuThb O6HII/IC e 1 COTpYyAHHUYATh JJIA UX JOCTUIKCHUA,

STIPUHSTHE TYMAHUCTUYECKUX [IEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U JT0OpOXKeIaTeIbHOE
OTHOIIIEHHE K JPYrOMY YEJIOBEKY, €ro MHEHHIO, MUPOBO33PEHHIO;

®CIIOCOOHOCTE K COIICPCIKUBAHNIO U q)OpMI/IpOBaHI/Ie IIO3UTHUBHOI'O OTHOIIICHUA K JIIOJAM, B TOM
YUCJIC K JIMIaM C OTpaHUMYCHHBIMU BO3MOXKHOCTAMH 300POBbA W MHBAJIWAAM; 6epe>1<Hoe,
OTBETCTBEHHOC M KOMIICTEHTHOE OTHOIICHHE K (U3MYECKOMY H TICHXOJOTHYECKOMY
3JI0POBBIO JIPYTHX JIFOJICH, YMEHUE OKa3bIBaTh MIEPBYIO TIOMOIIIb;

e(OpMHUpPOBAHUE BBIPAKCHHOW B TIIOBEJCHUM HPABCTBEHHOW IO3UIMH, B TOM YHCIIE
CIOCOOHOCTH K CO3HATEIIbHOMY BBIOOPY J00pa, HPaBCTBEHHOTO CO3HAHUS M TIOBEACHUS Ha
OCHOBE YCBOCHMSI 0OIIEUEIOBEUECKUX 1IECHHOCTEW U HPaBCTBEHHBIX YYBCTB (Y€CTH, J10JIra,
CIIPaBEIIMBOCTH, MIJIOCEPIUS U IPYKEI00us);

®pa3BUTHE KOMIIETCHIIMA COTPYAHHYECTBA CO CBEPCTHHKAMH, JETbMH MIIAJIIECTO BO3PacCTa,
B3POCIBIMH B 00Opa30BaTeIbHOM, OOIIECTBEHHO MOJE3HOW, y4eOHO-HCCIIeI0OBATEIbCKOM,
IIPOEKTHOM U IPYTUX BUIAX IEATEIBHOCTH.

JInuHOCTHBIE pE3yibTaThl B c(epe OTHOLIEHUH OOy4aroUMxcs K OKpYXKaIoLEMy MUPY, KUBOU
IIPUPOJIE, XYL0KECTBEHHOM KYJIBTYpE:
®MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAUUMOCTH
HayKH, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPUYECTBY, BJaJE€HUE JOCTOBEPHOM
uHpopManell 0 MepeloBBIX JOCTHKEHHAX U OTKPBITUSAX MHMPOBOM M OTEYEeCTBEHHOMH
HAyKH, 3aMHTEPECOBAHHOCTb B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;
®TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO, B TOM 4HCJIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUM BCEH JKHM3HU; CO3HATEIbHOE OTHOIIEHUE K HEMPEPhIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCIICTITHON PO eCCHOHATTEHON U 0OIIECTBEHHOM JESTEHHOCTH,
®3KOJIOTHYECKas KyJIbTypa, OepexHOoe OTHOLICHUS K POJHOM 3emie, NpUPOAHBIM OorarcTBam
Poccum wm Mupa; NOHMMaHuE BIUSHUS COLMAIBHO-DKOHOMMYECKHX IIPOLIECCOB Ha
COCTOSTHUE MPUPOIHON U COIMAIbHOM Cpeibl, OTBETCTBEHHOCTh 3@ COCTOSTHUE MPHUPOIHBIX
PECYPCOB; YMEHHUS M HABBIKM Pa3yMHOI'O NMPUPOAOINOJIB30BaHUS, HETEPIIUMOE OTHOLIEHHE
K JIeHCTBUSAM, MPHUHOCAIIMM BpeI SKOJOTMHM; NPUOOpETEeHHE OIbITa 3KOJOro-
HaIpPaBJIEHHOW NEATENBHOCTH;
®)CTETUYECKOE OTHOIIEHHS K MHpPY, TOTOBHOCTh K OCTETHYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITa.

JlmuHoCTHBIE pe3yabTaThl B cdepe (PU3UUECKOro, MCHUXOJOTHYECKOrO, COIHAIBHOTO U
aKaJeMUYECKOro 0Jaromnorydust 00y4aronuxcs:
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eu3nUECKOe, SMOIMOHATBHO-TICUXO0JIOTHUECKOE, COI[MANbHOE Oarononyurne o0y4aromuxcs B
JKU3HH  00pa3oBaTeNbHOW  OpraHu3aliy, OLIyIIEHHWE JeThbMU O€30MacHOCTH H
MICUXOJIOTHYECKOro komdopra, UHPOPMAILIMOHHOM 6€30IacHOCTH.

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS OCHOBHON 00pa30BaTEeIbHOM MPOTrPaMMBI TIPEICTABICHBI
TpeMs TpyIIaMyd YHUBEPCAIbHBIX yueOHbIX nerictBuil (Y'Y /).
PerynstuBHbIC YHUBEpCaIbHBIC yUeOHBIE ICUCTBUS
BbImycKHUK Hay4UTCS:
©CaMOCTOSITENILHO OIPENeTATh IeNH, 33aBaTh MapaMeTPbl U KPUTEPUHU, TIO KOTOPHIM MOKHO
OIIPENICIIUTh, YTO 1EeJIb JIOCTUTHYTA;
®OIICHUBATH BO3MOXHBIC TIOCICACTBUS TOCTHIKEHUS TOCTABICHHOW IEIH B JEATEIHHOCTH,
COOCTBEHHOW JKM3HU W KH3HU OKPYXKAIOIIUX JIOJICH, OCHOBBIBASCh Ha COOOPAXKCHHSIX
STHKH U MOpPaJIH;
oCTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadud B 0OOpa30BATEIBHOU JEATEIBHOCTH H
YKU3HECHHBIX CUTYaITUsX;
®OLICHMBATh PECYPCHI, B TOM YHUCIIC BPEMs U IPYTrUe HeMaTepUalbHbBIC PECYPChl, HEOOXOIUMBIC
JUTSL JOCTHOKEHHSI TOCTABJICHHOM 11EITH;
eBLIOMpATh IyTh JOCTHIKCHHUS IICNM, IUIAaHUPOBATh PEIICHWE TIOCTABICHHBIX 3ajad,
ONTHUMH3HUPYS MaTepHAIbHBIC K HEMaTEePHAILHBIC 3aTPATHI;
®OpPraHu30BbIBaTh 3(PQPEKTUBHBIA IOMCK PECYpPCOB, HEOOXOIUMBIX JUISI JIOCTHUKCHHS
MIOCTAaBJICHHOU 11EJTH;
®COIOCTABIIATH NOJTYYCHHBINA PE3YNbTAT IEATSIFHOCTH C TIOCTAaBICHHON 3apaHee LEeNbIO.

[To3HaBaTenbHBIE YHUBEPCATIbHBIC YICOHBIE IEHCTBUA
BbinmyckHUK HayduTCs:
®JICKaTh W HAXOAUTh OOOOIIEHHBIE CIIOCOOBI PEHICHUs 33a7ad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYThI MH(OPMALIMOHHBIA MOUCK U CTAaBUTh HA €r0 OCHOBE HOBbIE (yueOHBIE U
MIO3HABATEJIbHBIE) 3a/1a4H;
®KPUTHYECKH OLIEHWBATh M HUHTEPIPETHpPOBaTh HWHGOPMAILMIO C PAa3HBIX [O3UIUH,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTHUBOPEUHS B HH()OPMALIMOHHBIX UCTOUHHKAX;
®1ICTIOIb30BaTh  PA3JINYHbIE MOJEIBHO-CXEMAaTU4YECKHE CpPEACTBA JUId  IPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€H W OTHOLICHHWH, a TaKKe IPOTUBOPEUMM, BBIABICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;
®HAXOAUTh WU IPUBOJUTH KPUTHYECKHE APTYMEHTBHl B OTHOLIEHUM JAECHCTBUN U CYXKICHHUU
JIPYTroro; COKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKHUM 3aMEYaHUSM B OTHOUICHHH
COOCTBEHHOTO CY)KJIEHUSI, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;
®BBIXOJUTh 32 PaMKHU Y4eOHOro MpeaMeTa U OCYIIECTBIATH LEJIECHANPABICHHbBIM MOUCK
BO3MOXHOCTEH Il IIUPOKOrO MEPEHOCa CPEAICTB U CIIOCOOOB IEHCTBHS,
®BBLICTPAaNBATh WHAMBHUIYATbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAasE OTPAHUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNS;
eMEHSTh U YA€ KUBATh pa3HbIE MO3UIIMK B TO3HABATENIbHOM 1€ATEIbHOCTH.

KomMMyHHKaTHBHbBIE YHUBEPCAJIbHBIE YUeOHBIE IEHCTBHS
BBIITyCKHHUK Hay4duTCSA:
®OCYILECTBIATh JEIOBYI0 KOMMYHHMKAIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3POCIBIMHU (Kak
BHYTpHU 00pa30BaTeIbHOIN OpraHu3aluy, Tak M 3a ee Ipezenamu), oAOupaTh NapTHEPOB
JUIsL  JIeIOBOM  KOMMYHHMKAIlMM  HCXOAS U3  COOOpaXeHWH  pe3ysIbTaTUBHOCTH
B3aMMO/JICHCTBUSI, A HE JIMYHBIX CUMIIATUI;
®IIpU OCYIIECTBICHUH TPYIIOBOM pabOThI OBITH KaK PYKOBOIUTENEM, TaK U YJI€HOM KOMAaH/IbI
B Pa3HBIX poJIAX (TeHepaTop HeH, KPUTHUK, UCTIOTHUTEIb, BBICTYNAIOIIUHN, SKCIIEepT U T.1.);



®KOOpPAMHHUPOBATH W BBINOJHATH pabOTy B YCIOBUSAX pPEATbHOTO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOT'O B3aUMOICHCTBUS;

®pa3BEpPHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHMSI C UCIIOJIH30BAHUEM aJIeKBATHBIX
(YCTHBIX M MUCbMEHHBIX ) SI3LIKOBBIX CPE/ICTB;

®paci03HaBaTbKOH(DIMKTOTEHHBIE CUTYallUd M MPEJOTBpaIlaTh KOH(IUKTHI 10 UX aKTUBHOM
¢a3bl, BEICTpanBaTh JEJIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIIUIO, N30erast JMYHOCTHBIX
OLICHOYHBIX CYKJICHUI.

BeinyckHUK Ha yriiyOJ€HHOM YpOBHE HAyUUTCS:

®pacKphIBaTh Ha MPUMEPAX POJIb XMMUU B (POPMHUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI
MUpA U B IPAKTUYECKOHN AESITEIbHOCTH YEJIOBEKA, B3AUMOCBSA3b MEXKAY XUMHUENU U APYTUMU
€CTECTBEHHBIMH HAayKaMU;

®aHAJIM3UPOBATh COCTaB, CTPOEHUE M CBOWCTBA BELIECTB, IPUMEHSS IOJIO)KEHUS OCHOBHBIX
XUMHUYECKMX  TEOpUIl:  XMMHUYECKOTO  CTPOEHHUS  OpPraHMYECKHX  COECIUHEHUM
A .M. BytnepoBa, CTpoeHHs aTOMa, XUMUUECKOU CBSA3H, JIEKTPOIUTUYECKOM TUCCOLALU
KHUCJIOT U OCHOBAHUM; yCTaHABIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX/y CBOWCTBaMU
BEIIIECTBA U €r0 COCTABOM U CTPOCHUEM;

®IIPUMEHATH I[IpaBWJIa CUCTEMATHYECKON MEXIyHApOJHOM HOMEHKJIATypbl KakK CpeacTBa
pa3IuYeHus U UACHTU(UKALIMY BELIECTB 110 UX COCTABY U CTPOCHUIO;

®COCTaBJISATh MOJIEKYJISIDHBIE M CTPYKTYpHBbIE (OPMYJIbI HEOPraHWYECKUX M OPraHUYECKHX
BEIIECTB Kak HOCUTeNed uHpOpMalud O CTPOCHUHM BEIECTBA, €ro CBOWCTBaX U
IIPUHAJJIEKHOCTH K OIPEEIIEHHOMY KJIaCCy COEIMHEHU;

®XapaKTEepU30BaTh (PU3NUECKUE CBOMCTBA OPraHUYECKHUX BEILECTB;

®TIPUBOJIUTH NPUMEPHl XUMHUYECKHX PEAKIHMH, PACKPBIBAIOUINX XapaKTEPHbIE XUMHUYECKHE
CBOICTBa OpraHMYECKHUX BEIIECTB U3YUYEHHBIX KJIACCOB C IIEJIbI0O UX UACHTU(UKAIMU U
00BSICHEHUS 00JIACTH IPUMEHEHHUS;

eOMpeeATh MEXAaHU3M pEeaklUd B 3aBUCUMOCTH OT YCIOBUH IPOBEJIEHUS pEakUuu HU
IIPOrHO3MPOBATh BO3MOXKHOCTb IPOTEKAHHWS XUMHUYECKHX peakIUil Ha OCHOBE THIIa
XUMHUYECKOH CBSI3U M aKTUBHOCTHU PEareHTOB;

®yCTAaHABJIMBATh 3aBUCUMOCTb PEAKIMOHHOW CIOCOOHOCTH OpPraHMYECKUX COEIMHEHUH OT
XapakTepa B3aUMHOIO BIMSHHMS aTOMOB B MOJIEKYJIAaX C LEJIbI0 IPOrHO3UPOBAHMS
IPOJYKTOB PEAKIINH;

®yCTAaHABJIMBaTh T'€HETUYECKYIO CBA3b MEXAY KiaccaMd OpPraHMYeCKHX BEIIECTB IS
000CHOBAaHHS NPUHLMUIINAIBHON BO3MOXHOCTU IOJYYEHHs] OPraHHMYECKUX COEAMHEHUMN
3aJJaHHOT'O COCTaBa M CTPOECHMUS;

®110/I0MpPaTh pEareHThl, YCJIOBHUS M ONPENENATh NPOAYKTHI pPEAKIUil, MO3BOJISIOLINX
peann3oBaTh Ta0OPaTOPHBIE CIIOCOOBI MOTYYEHUS BAXKHEUIIINX OPraHUYECKUX BEIIECTB;

®TIPUBOJIUTH NIPHUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI

©00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHWE OPraHMYECKUX BEIIECTB M MX peakiuid B
MIPOMBIIIJIEHHOCTH U OBITY;

®BBINOJHAT XUMHUYECKUI SKCIEPUMEHT 10 PACMO3HABAHUIO M MOJYYEHHMIO OPraHMYECKHX
BEUIECTB, OTHOCSIIMXCSA K pa3jIMYHbIM KJaccaM COEIMHEHUH, B COOTBETCTBUH C
npaBWJIaMd M TNpueMamMu 0Oe3omacHOM paboOThl € XMMHYECKMMHU BEIECTBAMH U
1a00paTOpHBIM 000PYI0OBAHUEM;

®IIPOBOJIUTH PACYEThl HAa OCHOBE XUMHYECKHX (QOpPMYJT M ypaBHEHUN peakUui: pacyeTbl
MaccoBOM J0JHM (Macchl) XMMUYECKOTO COEAMHEHMSI B CMECH; pacyeThl Macchl (00bema,
KOJINYECTBA BEIIECTBA) NMPOJYKTOB PEaKIMM, €CIM OJHO W3 BEIIECTB JaHO B H30BITKE
(MMeeT MPUMECH); pacyeThl MacCOBOW MM OOBEMHOM J10JIM BBIXOJIa MIPOIYKTa PEAKIIMH OT
TEOPETUYECKH BO3MOXKHOI'0; pacyeTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOYKTa
pEeaKkru, €CIM OJHO M3 BEILIECTB TaHO B BUJE PACTBOpPA C ONMPEAECICHHON MacCOBOM J0JEH
pPacTBOPEHHOIO BELIECTBA;
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®JICIIOJIH30BaTh METO/Bl HAYYHOTO MO3HAHUS: aHAIM3, CHHTE3, MOJEIUPOBAHNE XMMHUYCCKUX
IPOLIECCOB U SIBICHUN — MPH PEIICHUH Y4eOHO-HUCCIIENOBATENLCKUX 3aad 110 U3yYECHUIO
CBOWCTB, CITOCOOOB MOIYYEHHUS M PAcIO3HABAHMSI OPIraHUYECKHUX BEILECTB;

®BJI/ICTh IPAaBWIAMH O€30MAaCHOTO OOpaIleHUs] C EIKUMH, TOPIOYMMH M TOKCHYHBIMH
BEILIECTBAMH, CPEJICTBAMHU OBITOBOM XMMUH;

®OCYIIECTBIATh IOUCK XUMHUYECKOW HH(POpPMAIMK 1O HAa3BaHUAM, HACHTHU(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

®KPUTHYECKH OLIEHUBATH U HHTEPIPETUPOBATh XMMUYECKYIO0 HH(POPMAIHIO, COJECPIKAIIYIOCS B
COOOIIEHHUAX CPEeACTB MaccoBOoi uHpopManuu, pecypcax MHTepHera, Hay4yHO-
HNOMYJIAPHBIX CTaThIX C TOYKM 3PEHUS] €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B LEJSAX
BBISIBJICHHSI OIIMOOYHBIX CYXJIEHUH U (POPMHUPOBAHNUSI COOCTBEHHON NO3UIINY;

eyCTAaHABIIMBATh B3aMMOCBSA3M MEXIy (pakTamMu M TEOpHel, MPUYMHOW W CIEACTBUEM IIPH
aHaiM3e NpoOJIEMHBIX CHTyallMii W OOOCHOBaHWM NPHUHHMAEMBIX PEIICHHH Ha OCHOBE
XMUMHUYECKUX 3HAHUM;

BrImyckHUK Ha yriTyOJI€eHHOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYHUTHCS:

e(hopMyIHPOBATH LEJIb UCCIIEAOBAHMS, BBIIBUTaTh U MPOBEPSTH SKCIIEPUMEHTAIBLHO MMIIOTE3bI
0 XMMHMUYECKUX CBOICTBaxX BELIECTB Ha OCHOBE MX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTHU
BCTYIIaTh B XMMHYECKHE PEAKIMH, O XapaKTepe M NMPOIYKTaX Pa3IMYHBIX XUMHUYECKHUX
pEaKIM;

®CaMOCTOSITENIFHO TUIAHUPOBATh U MPOBOJIUTH XUMHUYECKHE SKCIIEPUMEHTHI C COOJIOACHUEM
IpaBuJI 0€30MMacHOM paboTHI ¢ BELIECTBAMU U J1a00PaTOPHBIM 000PYIOBaHUEM;

®IHTEPIPETUPOBATh JAHHBIE O COCTaBE€ M CTPOCHHUU BELIECTB, MOJYYEHHbIE C IOMOLIbIO
COBPEMEHHBIX BO3MOXXHOCTb NPOTEKAHUS PEAKUUH HOHHOTO OOMEHAa M OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakI1il.(hu3NKO-XUMUUECKUX METOJIOB;

®XapaKTepPU30BaTh POJb OPraHMYECKUX COCIMHEHHH KaK BaXHEHIIMX OWOIOTHYECKH
AKTUBHBIX BEUIECTB M HEOPTAaHUYECKUX COCTMHEHUN;

*IIPOTHO3UPOBATH

COJAEP/)KAHUE OBYYEHUA

10 xnace

OO01mme BONpoChHI 10 OPraHUYecKoil XUMHH

TexHuKa pemeHus dKCIepuMeHTaIbHbIX 3a1a4. [IpaBuia OezonacHocTH pabOTH B 1AOOPATOPHUH.
Oxka3zaHue nepBOM IOMOIIM MPU OTPABICHUSAX M OXKOTax. XUMHUYECKHE pPEaKTHBBl M UX
knaccu¢pukanus. [lonsarue "dmcroro BemecTtBa'. IlpaBmiia XpaHEHUS XUMHUYECKUX PEAKTHBOB.
Jemoncrpanum: Tabinuna "TexHuka 6e3omnacHoct B kabunere xumun'". [locyna nns xpaHeHus
JDK, JIBXK, xpaHeHue peakTMBOB IO TpyInaM B J1a00paTOpUK XUMUYECKOTO KaOuHeTa
XuMuyeckass nocyia. MbITbe€ M CyIIKa XHMUYECKOW Mocyapl. XUMHYecKas mnocyna (oOmiero
Ha3HA4Y€HMs, MEpHas, Ha3BaHUE, pa3Mepbl M IpaBuia IMOJIb30BaHUs). TexXHOIOrus peleHus
AKCIIEPUMEHTAJIbHBIX 3a7a4.CTpoeHHe MOJIEKYJ] OpPraHUYecKUX COEIMHEHU. 3HaKOMCTBO C
TEXHOJIOTHUEN IpoeKkTupoBaHusa.Moxaenu Monekyd. Tumbel MoJened MOJEKYJ OpPraHMYECKUX
COCTMHEHUI: IIapocTepkHeBbIe, Jperinunra, Ctioapra-bpurieoda.

M3roroBieHue MapoCTEPKHEBON MOJIENN MOJIEKYJI METaHa, dTaHa, POIaHa, TUJIEHA, alleTHIICHA,
OeH3o11a, PYHKIIMOHAIBHBIX MMPOU3BOJIHBIX YB ¢ pa3HbIMH rerepoaToMaMu: METHJIOBOTO CIIUPTA,
aleTalbJerna, YKCYCHOM KHCIIOTBHI, METHJIaMHHA ¥ aMHHOYKCYCHOM KHCJIOTBI, (eHona Hu
aHwIMHa. KayecTBEHHBIN JJIEMEHTApHBII aHAIN3 OpPraHMYECKHUX COEAMHEHMH. Bblaenenue wu
OYMCTKa oOpraHuyeckux BemecTB. DunbTpoBanue. Bopasnas Oans. Ileperonka. CremneHn
OKHCIICHHsSI B OpraHWYEeCKHX MoJieKynax. BeiBoj oOmmx (opmyn kiaccM(PUKAMOHHBIX TPy
OpraHMuyeckux coeauHeHud. 3amectutenbHas HoMeHkinaTtypa MIOITAK. Ocobennoctu



HOMEHKJIATYpbl BaKHEHIINX KJIACCOB YIieBOA0poaoB. OCOOEHHOCTH HOMEHKIIATYPhl BaXKHEUIIINX
KJIacCOB (DYHKIIMOHAIBHBIX coennHeHui. M3omepus. OnTuyeckas n30Mepusl.

KauvecTBennble 3agaun. KayectBennsle 3a1auu 1o teme «Mzomepusi»

[TpakTdeckne paboTel. MojaenupoBanue MoJieKysl. KadecTBEHHBI M  KOJUYECTBEHHBIH
3JIEeMEHTApHBIN aHAlIN3 OPraHUYEeCKUX COCTUHEHUIA.

Pacuernnle 3agauu. Ompenencare (OpPMYNBI BEIIECTBA IO HW3BECTHOMY JJIEMEHTAPHOMY
COCTaBy.

Oco0eHHOCTH OPraHuYecKNX BellecTB

KauecTBeHHBIE peakuMu Ha YriaeBoaopoiabl. OpUEHTUpYIOIIee ACHCTBUE 3aMecTuTesied. THrbl
XUMUYECKUX PEAKIUNA C Yy4YacTHEM YIJIEBOJIOPOJAOB. OKHUCIUTEIBHO - BOCCTAHOBUTEIIHHBIC
peakuuu C  y4yacTHEM  YIJIeBOAOPOAOB. THMBI XHMHYECKHMX pEaKIUil ¢  y4acTHEM
KHCJIOPOJICO/ICPKAIINX OPraHUYeCKUX coeIuHEeHHil. PelieHue 3amad Ha ompenesieHue cocTaBa
ra3oBoil cmecH. ['ajgoreHNPou3BOAHBIC YIIEBOAOPOAOB. THNBI XUMHYECKHX peakuuid B
opraHnyeckod XuMuu. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU B OPraHUYECKOW XUMUHU.
L[BeTHBIE peakUUMU B OpraHM4ecKol XUMUU. OKHUCIUTEIBHO - BOCCTAHOBUTEJIBHBIE PEAKLUH C
y4acTHEM KHCIIOPOJCOACPKAIIMX OpPraHUYeCKUX BelIecTB. MaeHTudukamus opraHuyecKux
BEIIIECTB.

KauecTrBennsle 3axayu.KauecTBeHHbIE 3a1aun MO TEME «Y TIIEBOAOPOAbI». KauecTBeHHbIE 3a1aun
no Tteme «Cnuptel»y. KauectBeHHble 3amaun 1o Teme «KapOOHWIBHBIE COEIMHEHUS.
KauectBennsie 3amaun o teme «KapOokcuiabHbie coeHeHUs». KauecTBeHHbIE 3aa4u 110 TeMe
«A30TcoepKallue OPraHUYECKUE COSTMHEHHSI.

JladopaTropHble onbIThbl. KauecTBEHHBIE pEaKIIMU HA YTIIEBOI0POIbI

IIpakTuyeckue padorsl. CuHTe3 OpoMdITaHA U3 cHUpTa. PelieHne 3KCIepUMEHTANbHbBIX 3a/1a4y
«MnenTuuKanus OpraHNIeCKUX BEIICCTBY

Pacuernblie 3amaun. Onpenenenre MOJIEKYISIPHON (opMylibl (YHKIIMOHATIBHBIX MPOU3BOIHBIX
YIJIEBOIOPOOB

O0Hapy:xeHHe OPraHUYeCKOro BelecTsa B CMeCH

Jladoparopubie padorbl. OOHapy)XeHHE HEIPEACIbHBIX >XHUPOB B PACTUTEIBHBIX Maciax.
Ob6napyxenue ¢epmenToB. OOHapyKeHHE KpaxMana B MHIIEBBIX Mpoaykrax. OOHapykeHue
CAMITWIOBOM M  aleTWICATMIIMIOBOM KHUCIOT B JIEKAPCTBEHHBIX cMecax. OOHapykeHue
OpPraHWYECKUX BEILECTB B JIEKAPCTBEHHBIX IpernapaTax

Pemienue pacueTHbIX 3a1a4

Pacuernsble 3amaun. BbiBog MoNeKymnsspHOW (GOpMyNnsl B METAUIOOPTaHUYECKHX COEIMHEHUI
(xmopoduiut, TemMorioOuH, reMoluaHuH). PemieHue 3amad ¢ 9KOJIOTHUECKUM  COJIEPKaHHUEM.
Permenrie KOMOMHIPOBAHHBIX 33/1a4 110 YPABHEHUSM XUMHUECKUX PEAKIIUH.

11knacc

PacrBopsI

Hctunable pactBopbl. CrmocoObl BBIpRKEHHSI COCTaBa PAcTBOPOB: MOJISIpHAs KOHIEHTpAIus,
MaccoBas JIOJs BemiecTBa B pacTBope. KoHIIEHTpupoBaHHBIE M pa30aBlIEHHBIE PaCTBOPHI.
[IpuroroBnenue pactBopoB. OnpeneneHre KOHIEHTPAllud PaCTBOPEHHOIO BEILIECTBRA.
DneKkTponuTHdeckass  Aaucconuarnus. Peakmuum  woHHOro oOmeHa. KwuCIOTHO-OCHOBHBIE
WHJIUKATOPBL.

JemoncTpanuu.  OmpeneneHrne 3JIEKTPONPOBOJIHOCTH COSTUHEHUN HEKOTOPBIX BEIIECTB.
Brnusinue pa36aBrneHus Ha CTENEHb AUCCOIUAIINH YKCYCHON KHUCIOTHI

JlaGoparopuble ombiThbl. Omnpenenenue pH pacTBOpOB KHCIOT, OCHOBaHUM. XHUMUYECKHE
CBOMCTBA COJIEH, KHCIOTHBIX U OCHOBHBIX THAPOKCHJIOB B CBETE€ TEOPUHU 3JIEKTPOJIUTUUYECKON
JTUCCOITUAITNH.

Pacuernbie 3agauun.OmnpeneneHue Macchl pacTBopa. Pas3baBiieHne, KOHIIGHTPHUPOBAHHUE
pactBopoB. Kpucramioruaparel. Pemenue 3amad 1Mo ypaBHEHHUSM pPEAKIUMA, MPOTEKAONINX B
pacTBopax.



3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKkuni

['unponu3 comnel, ycuieHwe u ocia0ieHue ruapoiusa. HeoOpaTumblii THIPOIW3 COJEH.
KommiekcoobpazoBanue B BOJIHBIX pacTBopax. OKUCIUTETbHO—BOCCTAHOBUTEIBHBIC PEAKIUU.
OKHCIUTENIBHO—BOCCTAHOBUTEIbHAS JIBOMCTBEHHOCTb COCIMHECHU. OxucnuTenpHo-
BOCCTAHOBUTEJIbHBIE PEAKLIMU C YYaCTHEM NEpPEXOAHBIX METAJUIOB: MEIH, JKelle3a M HuX
coequHeHU. OKHUCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMU C YYaCTUEM IEPEXOAHBIX METAJIIOB:
XpOMa, MapraHia 1 uxX coeIuHEeHH. OKHUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU TAJIOT€HOB U
UX COCIUHEHHI.

JlaGoparopubie onbIThl. Onipeaenenue pH pacTtBopoB coneil. Biusinue 31eKTpOHHON CTPYKTYPhI
LEHTPAJIBHOIO HOHA HAa OKPAacKy KOMIUIEKCOB. BiusHHME NpHUpOABI JUIaHAOB Ha OKPAaCKy
KOMIUIEKCOB. Paspymenune ammuayHoro komiwiekca Mend. CpaBHEHHME  YCTOMYHMBOCTH
TUOIMAHATHOTO U (PpropuaHoro komruiekcoB xenesa (III). [Tomydenne u cBoiicTBa KOMIUIEKCHBIX
COCIMHEHUN MeIu, ILMHKA, allOMHUHUA, cepebpa M xkeneza. XUMHUECKHE CBOWMCTBa COJEH,
KUCJIOTHBIX H OCHOBHBIX THAPOKCHJIOB B CBETE IMPEJICTABICHHA OO0 OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiusax. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEAaKIMM MEOu U €€
coenquHeHU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU Kejle3a M €ro COEIUHEHUH.
OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU XpoMa M €ro CcoeIuHeHU. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIHUH MapraHia M €ro COCIUHEHWW. [[elicTBME KOHIEHTPUPOBAHHOU
CEpHOI KHCIIOTHl Ha KpPUCTANIMYECKUU MepmaHraHat kamus. OkucieHue kpacHoro docdopa
CMECBIO IIEpMaHraHaTa Kajusi M CEpHOM KUCIOThl. OKHMCIEHHE 3TUIIOBOIO CIHPTA, INIMILIEPUHA,
IJIFOKO3bI, caxapo3bl. M3ydeHne cBOMCTB pacTBopa runoxioputa Hatpus. [lonyuenue kuciopona
Pa3JIoKEHUEM TUIIOXJIOpUTA HATPHUSL.

IIpakTuyeckue padorsel. ['uaponus coneil. [lonyuenue cynbdara rerpaamuamenu (II).

W3ydenue cBoicTB ruapodocdara Harpus. Mi3ydeHne cBOMCTB ruapokapboHaTa kanus. M3ydenne
CBOICTB ruAipocyibpuTa HaATPUSI.

Pacuernbie 3agaun. OnpeneneHrue MacCoBOM J10JIM IPOAYKTOB PEAKIMU B pacTBOPE, €CIU OJIHO
U3 pearupyronmx BeIEeCTB 1aHO B U30BITKE.

XuMus MeTAVI0B

KauecTtBennble peakunu Ha KaTHOHBL. KaTuoHbl mepBoil aHanmuTHuecKol rpymmbl. KaTnoHbl
BTOPOM AaHANMTUYECKOM Tpynnbl. KaTHOHBI TpeThed aHaNUTHYECKOW Trpynmbl.  KaTHOHBI
YeTBEPTOM aHaNUTH4ecKoil rpymnmnbl. KauectBenHoe onpeneneHue noHoB meau 1. KauectBennoe
OIpeIETICHUE HOHOB HATPUS U KaJIUs

JlabopaTopHuble onbIThl. KadecTBeHHOE onpeaeneHue HOHOB cepedpa, ceuHIa II. KauectBenHOE
ornpezeneHne HOHOB Oapus u kanpliys. KauecTBeHHOE onpesiesieHne HOHOB antoMuHus, Xxpoma 11
u uuHka. KauecrBenHoe onpeznenennie noHos kenesa I, I1I, mapranna Il u maruusa. KauecrBenHoe
onpenenenue noHos menu 1. KauectBeHHoe onpeenenrie HOHOB HATPUS U Kaus
IIpakTuyeckne padorbl. PemeHne »skcnepuMeHTanbHBIX 3agad  «KadecTBeHHBIM aHanu3
pactBopa. OnpezeneHue KaTHOHOB B PaCTBOPE»

XuMHS HEMETAJJI0B

KauecTBeHHbIE peakllii HA aHHOHBI. AHMOHBI IEPBON aHAJIMTUYECKOW TPYIIbl. AHUOHBI BTOPOH
AQHAJIUTUYECKOM rpynIibl. AHUOHBI TPEThE aHaTUTHUYECKOM rpynmbl. KauecTBeHHOE onpeneneHne
MOHOB AMMOHHUS.

JlabopaTopubie omnbIThl. KadecTBeHHOe ompeneieHne cynbdar-, cynbdur-, kapOoHAT-,
oprodocdar-, Tnocynbhar-, XpoMar- U TuXpoMaT-uoHOB. KauecTBeHHOE ompeereHne XJIOpHiI-,
Opomuna-, #omun-, cynabGuA- HOHOB. KauectBenHoe omnpezaeneHue HUTpaT-, alerar-,
IepMaHraHaT-uoHOB . KauecTBeHHOE onpeieIeHue HOHOB AMMOHHMSL.

IIpakTuyeckne padorbl. Pemenue »skcnepuMeHTanbHBIX 3adauy  «KauecTBeHHBIM aHaNIN3
pacTBopa. OnpeeneHue aHMOHOB B pacTBOPE»

Pacuernbie 3agauun. OnpeneneHre cocTaBa CMECH BELIECTB.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaunmenoBanue pasiejioB 4 TeM IPOrpamMMbl Beero Konrpoabnsie  IIpakruyeckue oﬁlfg:locgggz;,er)lme
padoThI padoThbI pecypee
Pa3zgesn 1. O0uue Bonpochl 10 OPpraHM4ecko XuMHHU
11 Mecto U posib OPraHUYECKON XMMHUHM B CUCTEME 5 1 bubmuorexa [JOK
HayK O IPUPO/IE. https://m.edsoo.ru/00adb59e
bubnuotexa [JOK
12 HMsomepns . https://m.edsg).ru/OOadb6b6
bubnuotexa [JOK
13 Howmerkarypa 2 https://m.edséfa.ru/OOadb?eZ
Wtoro no pazneny 5
Pa3znen 2. Oco0eHHOCTH OPraHN4YeCcKNX BellecTB
bubmuorexa [JOK
21 YTICBONOPOAEL 9 https://m.edsci.ru/OOadbcbO
2.2 Kucnopoacoaepxaniye coeIlnHEHH 10 2 Eggiﬁﬁ;%igﬁﬁlow dbe9a
2.3 A3oTcozepKalue CoeTMHEHUS 4
Wtoro no pazneny 22
Pazjnen 3. OOHapy:keHHe OPraHN4YecKOro BelecTBa B CMeCH
OGHapyxeHue yriieBOJ0B, KUPOB, PEPMEHTOB U bubnuotexa [JOK
3.1 JeKapcTB 4 https://m.edsoo.ru/00adcade
Wroro no pazneny 4
Pa3nen 4. Pemienue pacueTHbIX 32124
BeiBoI MOJIEKYJIAPHON (bopmybl, bubnuoreka [IOK
4.1 HKOJIOTMYECKHE U KOMOWHUPOBAHHBIE 33/1a4U 3 https://m.edsoo.ru/00adcade
Hroro no pasneny 3
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https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

‘ OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3
TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC
KosauyecTBOo 4acoB DJIeKTPOHHbIE
. (uudpossbie)
Ne i/ HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbl Beero KOHTpﬁOJ‘ILHLIe HpaKTﬁl/l'lCCKl/le 06pa3oBATETBHbIC
padoThbI padoThbI pecypesi
Pa3nea 1. PacTtBopbl
bu6mmoreka [IOK
11 Pacrsops! 4 https://m.edsoo.ru/00adb59e
bu6mmoreka [IOK
1.2 Peaxuuu nonnoro obmena 6 https://m.edsoo.ru/00adb6b6
Wtoro no pazneny 10
Pa3jen 2. 3aKkOHOMEPHOCTH NPOTEKAHUA XMMUYECKHX peaKkui
bubmuorexa [JOK
2.1 Punposs 3 2 https://m.edsoo.ru/00adbcb0
bu6mmoreka [IOK
2.2 Komnuiexcoobpasopanne 2 1 https://m.edsoo.ru/00adbe9a
2.3 OKHCIIHTEBHO-BOCCTAHOBUTEIBbHBIE PEAKIIMH 6 1 bubmorexa LIOK
' peaKtt https://m.edsoo0.ru/00adb6b6
Hroro no paszneny 11
Pazgen 3. Xumus MeTallIoB
3.1 AHanUTHYECKHUE TPYIIbl KATHOHOB 4 bubmorexa [IOK
' pyH https://m.edsoo.ru/00adcade
bu6mmorexa [IOK
3.2 KauectBenHoe omnpezenieHe KaTHOHOB 3 1 https://m.eds00.ru/00adcade
Wroro no pazneny 7

Pa3zgen 4. Xumusa HeMeTALIOB
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https://m.edsoo.ru/00adcade
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4.1 AHaJIUTHYECKHE TPYTIIBI aHUOHOB

bubmuorexa [JOK
https://m.edsoo.ru/00adcade

4.2 KadecTtBeHHOE onpeesieHne aHnOHOB

Uroro no pazneny
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME

34

bu6mmoreka [IOK
https://m.edso0.ru/00adcade
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos
Ne n/nt Tema ypoka Kourpoububle IIpakTHyeckue IEKTPOHHEIC UHPPOBLIE
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThl padoThl

1 MecTo U posib OPraHMYEeCKOM XMMHUH B CUCTEME HAYK 1 bubmuorexa [JOK
o npupoje. Micropusi opraHnuecKoil XUMUU https://m.edsoo.ru/00adb59e

5 [IpakTuyeckas padora «MoenupoBaHue 1 1
OpPraHUYECKUX MOJIEKYII»

3 Buasl uzomepuun. KauectBeHnble 3a/1auu 10 TEMe 1 bu6mmoreka [IOK
«M3omepus» https://m.edsoo.ru/00adb7e2
Homenxnarypa MKOITAK. Ocobennoctu

4 HOMeHKJIaT;g)I)I B:)gHef/'IHII/Ig KJIACCOB OPTraHUYECKHUX 1 bubmorexa LHOK

) https://m.edsoo.ru/00adbac6
COeTMHEHU I

5 Omnpenenenue GopMyIibl BEIIECTBA IO U3BECTHOMY 1
3JIEMEHTAPHOMY COCTaBY
Tunsl XUMHYECKUX peakluil ¢ ydacTueM bubnnoreka [JOK

6 1 .

YTJIEBOIOPOJIOB https://m.edsoo0.ru/00adbcb0

7 OnpeneneHue MOJIEKyISIPHON (HOpMYIIbI 1
YIJIEBOJIOPO/IA M0 IPOIYKTaM CrOpaHus

8 OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU C 1 bubnuorexa [JOK
y4acTHEM YTIIEBOJOPO/IOB https://m.edsoo.ru/00adc28c

9 Kondepenmus «Kayayk. Pesuna» 1

10 Pemenue 3ana4 Ha onpeiesieHnE COCTaBa ra3oBon 1
cMecH
Brruucnenune maccoBoit 1omu (00bEeMHOM JT0JTH )

11 BBIXOJIa MMPOJIYKTa PEAKIUU OT TEOPETUIECKH 1

BO3MOXHOTO 1o TeMe «[lonmydyeHue yrieBo10poioB B
MIPOMBILIIIEHHOCTHY
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KauecTBeHHEIC p€akuuu Ha YyIiI€BOJOPOAbI.

bu6mmoreka [IOK

12
MbicnuTenbHslii 9xcnepument JIO https://m.edsoo.ru/00add448
OnpeneneHne MOJIEKYJISIPHOU U CTPYKTYPHOM
13 (hopMyI1 yIriieBOoJ0pO/ia M0 €ro peakliMOHHOM
CIOCOOHOCTH
14 Kondepenuus «IIpuposHble HCTOUHUKH
yII€BOAOPOAOBY»
15 ITpakTrueckas padora «CunTe3 OpoMaITaHa U3
CIHUpTa»
16 OmnpeneneHne MOJEKYIIPHOU (OPMYITBI
KHCJIOPOJICO/IEPIKAIINX OPTraHUYECKUX COeTUHEHUH
17 K 10 bu6mmoreka [IOK
AGCCTBCHHBIC PCAKIIH CITMPTOB https://m.edsoo.ru/00addbfa
CpaBHEHHE XUMHUYECKUX CBOWCTB CIIUPTOB U bubmmorexa LIOK
18 .
dbenosos JIO https://m.edsoo.ru/00addecO
19 B3anmHoe BIMsAHUE aTOMOB B MOJIEKYJIaX bubmotexa LIOK
KHMCJIOPOCOAEPKAIINX OPraHUYECKUX COEIMHEHMI https://m.edso00.ru/00adbch0
20 KayectBenHsle 3a1aun 1o teme «KapOoHuIbHbIE
coeauHeHus» JIO
21 Trnb XUMHYECKUX PEaKIUi ¢ y4acTHEM bubmoreka [IOK
KHCIIOPOJICOMIEPIKAIIMX OPTaHMIECKUX COCIMHEHHI https://m.eds00.ru/00ade348
29 KayectBenHsle 3a1aun 1o Teme «KapOokcuibHbIE bubnuoreka [IOK
coepunenus» J1O https://m.edsoo.ru/00ade488
23 [Ipaktnyeckas padora « CHHTE3 CII0KHOTO d(hupar
24 BriBo MontekynsipHOM (hOpMYITBI a30TCOACPIKAITUX

OpPraHU4YCCKUX CO€OUHEHUI
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https://m.edsoo.ru/00adbcb0
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bu6mmoreka [IOK

o5 KagecTBeHHbIe 321241 110 TeMe «A30TCOIEpIKAIINE 1
OpPraHUYECKUE COCTUHCHHSI https://m.edsoo.ru/00ade802
. bubmuorexa [JOK
26 Wsyuenne cpoiicts mouesmrbt. J1O 1 https://m.edso0.ru/00adea28
g | e ey Busorea 10K
POSICOAIEpHalil Aiepratt https://m.edsoo.ru/00ade64a
OpPraHNYECKHUMH COCTUHEHUSIMU
08 OO0HapyxeHue HenpeaeIbHBIX KHPOB B 1 bubmuorexa [JOK
pactuTenbHbIX Maciax JIO https://m.edsoo.ru/00ade802
29 OO0HapyXeHHe KpaxMaja B MHIIEBBIX MPOIYKTaX 1 bubmmoreka [IOK
JI0 https://m.edsoo.ru/00adeea6
bu6mmoreka [IOK
30 OGuapyxenne dpepmentos JIO . https://m.edso0o.ru/00adf004
31 OOHapyKeHne OPraHNnYECKUX BEIIECTB B 1 bubnnoreka [JOK
JIeKapCcTBEHHBIX npenaparax JIO https://m.edso00.ru/00adf180
BriBoa MonekymsipHO# hopMyITBI
32 METAJIOOPraHUYECKUX COeMHEHHH (XI0podu, 1
reMOrJIOOUH, TeMOITUAHHH )
33 Perrenue 3a1a4 ¢ 3KOJIOTHYECKUM COJIEPIKAHUEM 1
34 Perrenne KOMOMHUPOBAHHBIX 3314 IO YPABHEHUSM 1
XUMHAYECKHX PEaKITHi
OBIIEE KOJIMYECTBO YACOB TI0 TIPOTPAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KosuvecTBo 4acoB
No i/nt Tema VDoKa K n DJieKTpoHHBbIE IU(POBBIE
2 yp Beero OHTPOJIbHBIE pPaKkTU4ecKue 0BpasoBaTe/bHbIE PeCyPChI
padoThI padoThI
| e emope, oot g o | B 0K
P POB: MOJIAP HeHTpatti, Aot https://m.edsoo.ru/00adb59e
BEILIECTBA B pacTBOPE
, | Moo e .| Bumorera 110K
p p POB. LIpEA https://m.edsoo.ru/00adbcb0
KOHIICHTPAIlUK PaCTBOPEHHOTO BemiecTBa JIO
3 Pemenue 3anau "Pa3zbaBnenue, KOHIIEHTPUPOBAHUE 1
pacTtBopoB"
4 Pemenue 3amau "Pa3z6aBnenne, KOHIIGHTPUPOBAHUE 1
pacTBOpoB"
bu6mmoreka [IOK
5 OnektponuTrueckas aucconuanus JIO 1 https://m.eds00.ru/00adbch0
bu6nmoreka [IOK
6 Peaxpm nowsoro obmena JIO . https://m.edsoo.ru/00adbcb0
bu6mmoreka [IOK
7 Kucnorno-ocnoBHbie uHAMKATOPHI JIO 1 https://m.eds0o.ru/00adbega
8 Pemenue 3amau "Onpenenenne maccel pacteopa’ 1
9 Pemenue 3anau "Kpucramnoruapatsr” 1
10 Pemrenne 3amau "Pemenue 3aqa4 1o ypaBHEHUAM 1

peaxkiuuii, MpOoTEeKarIIMX B pacTBOpax"
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adbe9a

IM'uaponus conel, ycuiieHne U ocinabiaeHne

bu6mmoreka [IOK

11 )
ruaposusa.HeoOGpartumelii rugpomus coneii JIO https://m.edsoo.ru/00adcd68
12 I[IpakTuueckas padora "['uaponus conei”
[IpakTuyeckas padora "M3ydyeHnue cBoiicTB
13 ruapodocdara u rTuapoKapOboOHaTa IMIEIOIHOTO
MeTaya"
bubnnoreka [JOK
14 KommekcoobpazoBanue B BoHbIX pacTBopax JIO https:/m.e dSCL)E) ru/00addab2
15 [TpakTuueckas padora "[loydenue cynnhara
terpaamuameu (11)"
OKHCINTENEHO—BOCCTAHOBUTEIHHBIC PEAKIIHH. Bubmorexa LIOK
16 OKHUCIIUTEIBLHO—BOCCTAaHOBUTEIbHAS JBONCTBEHHOCTD hitps://m.eds0o.ru/00addd12
COEIMHEHUI — *
17 [IpakTuueckas pabora "M3yueHue cBONCTB
ruapocyinbdura HaTpHs"
OKHCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH C Bu6nuorexa LIOK
18 y4acTHEM TIEPEXOTHBIX METAJUIOB: MEIH, JKeJle3a U UX https://m.eds00.ru/00addecO
coenunenuit JIO
OKHCIUTENEHO-BOCCTAHOBHTEIBHBIC PEAKITHH C Bu6nuorexa LIOK
19 Y4acTUEM MEPCXOAHBIX MCTAJIJIOB: XpOoMa, MapraHna httpS//m edso00.ru/00adbch0
u ux coeauuenui JI0
20 OKHCANTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH bubnmnoreka [JOK
rajoreHoB U ux coenuHenui J10 https://m.edso0.ru/00ade104
Pemenue 3agau "Onpenenenre MaccoBOM 10U
21 MPOJYKTOB PEAKIIUHU B paCTBOPE, €CIU OJTHO U3

pearupyomux BelecTB JaHO B U30bITKe "
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29 KauecTBeHHBIE PEaKIUK HA KATHOHBI. KaTHOHEI 1 bubauorexa [IOK
HepBQf/'I AHAJIUTUYECCKON TPYIIIIBI JIO https://m.edsoo.ru/OOade488
23 KaTuoHBI BTOpO¥ aHATUTHYECKOH rpymbl JIO 1 Bubaitorexa IOK
yi https://m.edso0.ru/00adbch0
24 Katnons! TpeTbeil 7 JIO 1 Bubmmorexa LIOK
PCTbCH AHATUTHHCCKON IPYIIIEL https://m.edsoo.ru/00ade64a
25 KaTHOHBI 4eTBEPTOil AHATUTHYECKON T JO 1 bubmmorexa LIOK
p PYHIIEL https://m.edso0.ru/00ade802
bu6mmorexa [IOK
26 KauectBennoe onpeznenenue nonos meau (I1) JIO 1 https://m.eds0o.ru/00adea28
97 KadecTtBeHHOE onpeiesieHe HOHOB HATPHS M KaJIHs 1 bu6mmoreka [IOK
JIO https://m.edsoo.ru/00ade64a
[IpakTuueckas padbora. Pemenue
28 SKCIEPUMEHTaIBHBIX 3a/71a4 ""KauecTBeHHbIN aHAIN3 1
pactBopa. OmnpeneneHue KaTHOHOB B pacTBope”
29 KayecTBeHHBIE peakiui Ha aHUOHBL. AHHOHBI 1 bubmoreka [IOK
nepBof/'I AHAJIUTUYECKOMN TPYIIIIBI JIO https://m.edsoo.ru/OOadeeaG
30 A . . 710 1 bubmuorexa [JOK
HUOHBI BTOPOM aHATUTUYECKOM TPYIIIBI https://m.eds00.ru/00adf004
31 AHHOHBI TpeThel aHATUTHYECKO T JO 1 bubmmoreia LIOK
p PYTIIBL https://m.edso0.ru/00adf180
32 K 710 1 bubmuorexa [JOK
AQ4eCTBEHHOE OMpe/IeIICHIEe HOHOB aMMOHHUS https://m.eds00.ru/00ae0d0a
[IpakTuueckas pabora. Pemenue
33 IKCIIEPUMEHTANbHBIX 3a/a4 "KadecTBeHHBIN aHanu3 1
pactBopa. OnpenesieHue aHnOHOB B pacTBope"
34 Pemienne 3amau "OmnpepeneHue cocraBa CMECH 1
BenecTB"
OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34
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