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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOTO Kypca «Pemenne sKCepuMeHTaIbHbBIX 33a4 0 XUMHHY Ha
YpOBHE cpeAHero oOmero oOpa3oBaHUs COCTaBJIeHa Ha OCHOBE TpeOOBaHUM K pe3ylbTaTam
ocBoeHus: DenepanpHoit OOpaszoBarenbHOl I[Iporpammer  cpegHero oOmero o0Opa3oBaHUS,
npezncrasieHHbix B ®I'OC COO, B coorBercTBUH € (hemepanbHONW pabodeld mporpamMmoil 1mo
yueOHOMY TipenMeTy «XWMHsS», a TakkKe Ha OCHOBE (emepanbHO paboueil MmporpaMMbl
BOCIUTAHHUS.

[Iporpamma yuebHOrO Kypca «PemieHne SKCIEpUMEHTANBHBIX 33434 10 XUMHH»
pa3pabotana ans ydamuxcs 10 u 11 kiaccoB u peanusyeT AOMOJHUTENbHYIO MOATOTOBKY IO
npeMeTaM  eCTECTBEHHOHAyyHOro  mpoduis,  BBIMONHSAET  (QYHKIMH  HMHCTPYMEHTA,
UHTETpUpYIOIIero B cebe Bce HEOOXOIMMBIE YCIOBHS JUIsl MOJYYEHUS ECTECTBEHHOHAYYHOTO
oOpazoBanus. JlaHHBI y4eOHBIH Kypc HE TNpeaycMOTpeH (enepanbHbIM 0a30BbIM yUeOHBIM
IJTAHOM, a OCYILECTBIISIETCS 3@ CUET IIKOJIbHOTO KOMIIOHEHTA. YUEeHUKU JaHHOW 00pa3oBaTeIbHON
IpOTpaMMBbl - TIOTEHIMAJIbHBIE a0UTypueHThl BY3 ecrecTBeHHOHay4HOTO mpoduis. YdeOHBIH
Kypc paccuutal Ha 68 yacoB (1 yac B Henenmto B 10 kimacce u 1 wac B Hegento B 11 kiacce).

[Tporpamma yueGHOro Kypca «PelieHue 3KCepuMEHTaNbHbIX 3aad 110 XUMHHU» B 1IEJIOM
corjacyeTcsl BO BpeMEHU U C coJiepsKaHueM padouell mporpaMMbl y4eOHOTo mpeaMera « XuMUs»
(yrmyOneHHBIH YPOBEHB) cpeaHero oOmiero oOpa3oBaHus. YUYeOHBIH Kypc OpPHEHTHPOBAH Ha
pacluiupeHre 3HaHWi [0 OPraHWYeCKOM M HEOPraHMYeCKOW XHMUU IOJIYYEHHBIX Ha YpOKe,
BOCIIMTAHUS y IIKOJIBHUKOB JIOOO3HATENBHOCTH, YMEHHMS MpaBWIbHO 0Opamarbcs C
OpPraHMYECKUMHU U HEOPTaHUYECKUMU BEIIECTBAMHU U PEIIaTh SKCIEPUMEHTAIIbHBIE 33/1a4H.

Henn:
COBEpIICHCTBOBAHUE OSKCIIEPUMEHTAIBHBIX YMEHUN dYepe3 BOBICUYEHHE B JCSITENBHOCTH IIO
PELICHNIO KaU€CTBEHHBIX U KCIIEPUMEHTANIbHbIX 33]1a4.

3agaun:
'COBepHICHCTBOBaTI) CIICIINAJIbHBIC YMeHI/ISI nu HaBBIKHN 6630HaCHOFO 06paHI€HI/I$I C
BEIECTBAMH;
'pa3BI/IBaTB CaMOCTOSITCIIBHOCTD HpI/I HpOGKTI/IpOBaHI/II/I nu OC}’III@CTBJ'IGHI/II/I XUMHUYCCKOI'O
IKCIIEPUMEHTA;

*(opMUPOBATH IKOJIOTMUECKH 11€JIeCO00pa3HOE MOBEAEHUE B OBITY U TPYIOBOM J€ATEIBHOCTH,

CBsI3aHHOM ¢ npodeccusiMU XUMHUKa, Bpaya, IPOBH30pa, (hapMalreBTa;

*popMUpPOBATh OTHOULIEHME K XMMHUHU KaK O0JIaCTH, CBSI3aHHOW ¢ OyAylell MmpakTHUYecKOM

JEATENBHOCTBIO.

XUMUYECKUI SKCIEPUMEHT 3aHMMAET BaXXHOE MeCTO B 00yueHHMH XuMUHU. OCOOEHHOCTH
€ro Kak CpeacTBa IO3HAHUS COCTOMT B TOM, YTO B Ipolecce HAaOMIOJEHUH U TpH
CaMOCTOSITEIbHOM BBIIIOJIHEHUU OIBITOB y4YalllUecs HE TOJIbKO OBICTpee YCBAaWBAIOT 3HAHUS O
CBOMCTBaX BeUIECTBA M XMMHMYECKHMX IIPOLECCaX, HO M Yydarcsd IOATBEPXKAATH 3HAHUS
XUMHYECKMMH ONBITaMHU, a TaKkke MpUOOpeTalnT yMeHue paboraTh camocrosTenbHo. [lpu
NPOBEIEHUN OMNBITOB M HAOMIOJCHUH 3a MPOUCXOIAIIMMHU MPOIECCaMHU ydYalluecs IO03HAIT
MHOTO00Opa3ue BEIIECTB, HAKAIUTMBAIOT (DaKThl JJI CpaBHEHWU, 000OIIEHHI, BHIBOJOB, & TaKKE
yOeXKIAIOTCsl, 4YTO CJIOXHBIMM XHMHUYECKHMHU TPOLECCAMU MOXKHO YIpaBIATh, YTO OHHU
MOMUYUHSIOTCS €CTECTBEHHBIM 3aKOHAM, II03HAHHWE KOTOPBIX 00ECleYrMBaeT BO3MOKHOCTD
HIMPOKOT0 MCIIOJIb30BAHUSI XUMUYECKUX IIPEBPALLICHUN B TPAKTUYECKON AEATEIbHOCTHU JIIOACH.
Jlannbiit yueOHBIM Kypc MO3BOJIIET OPraHU30BaTh WHIUBUAYAIbHYIO MPAKTHUECKYH paboTy, Ha
OCHOBE KOTOPOH Tmepes] y4yalluMHUCS CTaBsTCA II03HaBaTeNbHbIE MPOOJIEMBbI, BBIJIBUTAIOTCA
TUIOTE3bl, IPOBEPSEMbIE SKCIIEPUMEHTAIIBHO.

Pemenne skcrnepuMeHTaIbHBIX 3a/Jad INPEAYCMATPUBAET PACIO3HABAHUE M IOJIYYEHHE
OpraHMYeCKUX W  HEOPraHWYECKUX  BELIECTB, IMOJATBEP)KICHHE XMMHUYECKUX  CBOMCTB
OIPEAEIIEHHOr0 KJlacca OPraHN4eCKMX M HEOPraHMYECKUX COSAMHEHHM, a TaKXKe MPEBPALLEHUE U
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KaueCTBEHHBIC PEAKI[MM OpPraHUYECKUX M HEOPraHWYECKUX BEIIECTB, a TAKXKE KauyeCTBEHHBIC
peaKUuMy Ha KATUOHBI MU aHUOHBI PA3JIMYHbIX AHAJTUTUYECKUX TPYIIL.

[Ipu oueHke 3amauyd NPUHUMAKOTCS BO BHUMAHHME HE TOJBKO MUCHMEHHBIM OTYET B
TeTpaju, HO M BBINOJIHEHUE dKcnepuMmeHTa. OIlLIEHUBAETCAd JEMOHCTPALIMOHHOE pEIIeHUE
SKCTIIEPUMCHTAIBHBIX 33Jad. Y4Yalluicsa OOBACHSAET XOJ pelIeHUs 3aJadd, OOOCHOBBIBAET
TEOPETUYECKH, TOTOBUT HEOOXOIMMEBIE BEIIECTBA, 000pPYyIOBaHHE.

[IpumMmeHsieMble Me1arorudyecKue TeEXHOJIOTHUH:
POOJIEMHO-THATIOTHYECKOe 00yUueHNe, 00BICHUTEIBHO-UILTIOCTPATUBHOE 00yUEHHUE, TEXHOIOTHS
KPUTHYECKOT'O MBIITUICHHSI, POOJIEMHBIN IKCIIEPUMEHT, HH(POPMAITMOHHBIE TEXHOJIOTHH.

@opMbl  peanu3alMd  CTaHAapTa: Oecelbl, CEMUHAPCKUE 3aHATHS, BHEKJIACCHBIC
MEpPOTIPUATHS, padoTa ¢ MOACIISIMH, CHCTEMATHYECCKUH XMMHUYECKUH DKCIIEPUMEHT

@opmbl opraHu3anuu OOydeHUs: WHIUBUAYyAIbHAs, MapHas, rpynmnosas, (QpoHTalbHAas,
WHTEpPaKTUBHAS, IPAKTHYECKUE U JTA0OPATOPHBIE PAOOTHI.

Mertobl 00ydeHus:

*T1I0 UICTOYHUKY 3HAHUI: CIIOBECHBIE, HATJISAHBIC, TPAKTUYECKHUE;

*II0  ypPOBHIO  I[IO3HABATEIILHOW  AKTUBHOCTU:  MPOOJEMHBIM, YaCTHYHO-TIOMCKOBBIH,
00BSICHUTEIIPHO-UJUTFOCTPATHBHBIMH;

*[I0 NPUHUHUITY PACWICHEHUS WIM COCJAWHEHUs 3HAHWM: AHATMTHUYECKUN, CHUHTETUYECKHH,

CpaBHUTEIbHBIHN, 0000MIAOINN, KiTacCU(PUKAITMOHHBIH.

C nenpio peanu3anuyd HAIMOHAJIbHO-PErHOHAJIBHOT0 KOMIIOHEHTA B COJIEpKaHUE yu4eOHOTO
npeaMera XUMUs BKIKOYEHBI CIEAYIOIINE TEMBbI:
pH pacTBOpa Kak nmokazareiab KUCIOTHOCTU CPEIbI;
DJIEKTPOJIN3 PACILIaBOB,;
Xumus u 310poBbe. MUHepanbHbIe BOIbl. BUTaMUHBI, TOPMOHBI, JIEKAPCTBA;
Xumus B ctpoutenbeTBe. [lement. beTow,;
MunepasnbHble 1 Oprannyeckue yaoopenus. CpeacTBa 3aiuThl paCTeHUH;
XuUMUS ¥ 3KOJIOTUsl. XUMHUUYECKOE 3arpsi3HEHNE OKPYIKAIOILIEH Cpeabl U €ro MOoCIeICTBHUS.

[Ipu wu3ydenun ydeGHOro Kkypca «PelieHne HKCHEpUMEHTANbHBIX 33Jady IO XUMHH»
NPUMEHSIIOTCSl KaK TpaJuIMOHHbIE, TaK W JAMCTAHIMOHHbIE (OPMBI OpraHU3aLUU OOyUYEHHUS.
JucraniyonHsle (opMbl 00yUeHHUS PEeaTn3yITCsl B OCHOBHOM C IMPUMEHEHHEM MH(OPMaIIMOHHO-
TEJIEKOMMYHUKAIMOHHBIX CETEH MPU OMOCPETIOBAaHHOM B3aUMOJIEHCTBUH € 00Y4aIOIIUMUCS.
JIMCTaHIMOHHBIM MPOLECC BEAETCA € IMOMOILIBI AWCTAHIMOHHBIX TEXHOJOTUH, HCIOJIB3YIOTCS
MH(OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIE cepBUChl P®. IlnmaHupoBaHue SJIEKTPOHHBIX 3aHATUI
ocyuiecTisiercss 0e3 HapymeHnuidl TpeOoBaHuit CanlluH mkonsl 0 HPOAOIKUTENTHLHOCTH
HENPEPBIBHOTO MPUMEHEHUS! TEXHUUYECKUX cpencTB. OpraHu3yroTcs OHJIAliH U odiailH ypoku U
oOpa3oBaTenbHble COOBITHA. [IpOAOIKUTENBHOCTh 3JEKTPOHHOTO y4eOHOro 3aHATUS He
npesbiiaet 30 MUHYT.

Bun HEIPEPHIBHOMN Bpewms nedarenbHOCTH B MUHYTaX
JIeSTeNIbHOCTH 10 xacc 11 xyacc
IIpocmotp CTaTUYECKUX

U300pakeHHit Ha  JKpaHax 25 25

OTPAXKCHHOI'O CCUCHU S

TIpocmotp BUJICOCIOKETOB,

30 30
buIEMOB
Ipocmotp JIMHAMHYECKHX
U300pakeHHit Ha  JKpaHax 30 30

OTPa>XCHHOI'0 CBCUCHU A

Pabora ¢ wu3oOpaxkeHmeM Ha
WHUBHIYaJIbHOM  MOHUTOPE 25 25
KOMIIBIOTEPA U KJIaBUATYPOIl




@DopMbI TUCTAHIIMOHHO 00yUYEHHUsI 110 NPEIMETY:
eO0pazoBaTeNbHBIE BUICO, (PHIBMBI, CEOIKETHI
eTpeHaxkepbl, NPaKTUKYMBbI Ha 00pa30BaTeNbHON TUIaThopMe
ePecypcsl HTEpHET
o] IpakTUKyMBI C UCTIOIB30BAHUEM IEKTPOHHOTO MPUIOKEHHUS K yIeOHUKAM
eBupryasnbHble 1a00paTOpHbIE pabOThI
eJleKLMHU C TEOPETUUECKUM MaTepHaIOM
eJ[nanornyeckue BbICKa3bIBaHUS HA OHJIAMH ypOKax
eCamocrosrenbHble 3a1anus B Google Forms
KoHTposb ocyliecTBisercs: peryispHO AUCTaHIIMOHHO
el lricbMeHHBIE pabOTHI
eKOHTpOJIb 3HaHUS JUAIOTMYECKOM 1 MOHOJIOTUYECKOHN peun
e3aroJHeHHE TaOIMIl U CXEM
eTecTupoBaHue Ha pa3IUYHbIX IUIaThopMax
Pecypcsr:
eKOoMIBIOTEPHOE M1 KOMMYHHUKALIMOHHOE 000pYy10BaHUE
ellHTEpHET
eba3bl naHHBIX C yueOHOW wuHPopmanueit (POLL, «SI- kmacey, [lomamHsag 1mikona,
InternetUrok.ru, GoogleForms u apyrue)

I[InanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOT0 MpeIMeTa
JInuHOCTHBIC pe3yNbTaThl B Cepe OTHOMICHHN OOydarommxcs K cebe, K CBOEMY 3JI0POBbBIO, K
MMO3HAHUIO CeOsI:

eOpHCHTAIMSI OOYYAIOIIMXCSl HA JIOCTHIKCHUE JIUMYHOTO CYACThS, PEATU3aIUI0 IMO3UTHBHBIX
JKU3HCHHBIX MNCPCIICKTHUB, HHUIUMATUBHOCTDb, KPCATHBHOCTb, TOTOBHOCThL U CIIOCOOHOCTB K
JMYHOCTHOMY CaMOOTIPECICHHIO, CIIOCOOHOCTh CTaBHTh IEIM U CTPOUTH J>KU3HEHHBIC
IJIAHBI;

®TOTOBHOCTh U CIOCOOHOCTh OOYYarOmIMXCS K CaMOPA3BUTHIO M CAaMOBOCIIMTAHUIO B
COOTBETCTBUU C OOII[EUETTOBEUECKUMHU IICHHOCTSIMHU U HJeallaMy TPakJaHCKOTO 0OIIecTBa,
NOTPEOHOCTh B (PU3UYECKOM  CaMOCOBEPIICHCTBOBAHWW, 3aHITHAX  CIHOPTHUBHO-
037I0POBHUTEIHHON JIEATENbHOCTHIO;

STIPUHSATHE U pealu3allusl IEHHOCTEH 370pOBOTO M 0e30macHOro odpasza >KM3HHU, OEpexHOe,
OTBETCTBECHHOC HW KOMIICTCHTHOC OTHOIICHUE K CO6CTB€HHOMY (1)I/ISI/I‘~I€CKOMy u
MICUXOJIOTHYECKOMY 3/I0POBBIO;

eHEMNPUATHE BPEIHBIX IPUBBIYEK: KypEHUs, YIIOTPEOJIEHUS alIKOr0Jis, HAPKOTUKOB.

JlmaHOoCTHBIE pe3ynbTaThl B cdepe oTHomeHuil oOyuaromuxcs k Poccum kak k Pomune
(OteuectBy):
epoccHiicKass WAEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCHUICKON HIEHTUYHOCTH B
MOJIUKYJIBTYPHOM COIMYME, YYBCTBO MPUYACTHOCTH K HMCTOPUKO-KYJIBTYPHOH OOIIHOCTH
poccuiickoro Hapoaa u cyapde Poccum, maTpuoTusM, TOTOBHOCTE K CITyKeHHIO OTEUecTBy,
€ro 3alIuTe;
eyBaXXEHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iiepe] PoanHON, TopaocTH 3a CBOM
Kpaii, cBoro PoimHy, mporuioe u HacTosIee MHOTOHAIIMOHAIBLHOTO Hapoaa Poccun.

JImaHOCTHBIE pe3ynbTaThl B cdepe OTHOIIECHUH OOydaroummxcs K 3aKOHY, TOCYIapCTBY H K
TPpaKIaHCKOMY OOIIIECTBY:
eTPAXKIAaHCTBEHHOCTh, TPa)XJaHCKas TMO3WIMS aKTHUBHOTO W OTBETCTBEHHOTO YJIeHA
POCCHUICKOTrO OOIIECTBA, OCO3HAIONIETO CBOM KOHCTHUTYIIMOHHBIE TIpaBa M OOS3aHHOCTH,
YBAKAMOIIETO0 3aKOH M TIPABOIOPSIOK, OCO3HAHHO TMPUHUMAIOIIETO TPATUIIMOHHBIC
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HaI[MOHAJIbHbIE U 00IeYeIOBEYeCKHEe I'YMaHUCTUYECKUEe U JEMOKPAaTUYeCKUe IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIIECTBEHHOW KU3HU;

eIIpU3HAHKME HEOTUYKJIAa€MOCTH OCHOBHBIX IpaB U CBOOOJ uUelIOBeKa, KOTOpPbIE MpPUHAIIEkKAT
KaKIOMY OT POKICHHsI, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX IMpaB U cBOOOA Oe3
HApYIICHUS TIPaB U CBOOOJ IPYTHX JIMI, TOTOBHOCTh OTCTaWBaTh COOCTBCHHBIC IpaBa U
cBOOOBI YellOBEKa U TpakJaHMHA COTJIACHO OOIICTPU3HAHHBIM MPUHIUIIAM M HOpMam
MEXKJIYHapOAHOTO mnpaBa U B cooTBercTBUM ¢ KoHcrutyumeit Poccuiickoit denepanuu,
[IpaBOBasl U MOJIUTUYECKAS] TPAMOTHOCTb;

®MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
OOIIECTBEHHON MPAKTUKH, OCHOBAHHOE Ha JHAJIOTE KYIbTYp, a TaKKe Pa3IMdHBIX (opm
OOLIECTBEHHOI'O CO3HAHMSI, OCO3HAHUE CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDE;

JInmuHOCTHBIE pe3yNabTaThl B c(hepe OTHOMIECHUH 00YUaIOMIMXCS ¢ OKPYKAIOIIMMU JIFOJIbMU:

®HPABCTBEHHOE CO3HAHME M IOBE/ICHHE Ha OCHOBE YCBOCHUS OOIIEYETIOBEUYECKUX IIEHHOCTEH,
TOJICPAHTHOTO CO3HAHMS W TIOBEIEHHS B MOJUKYIbTYPHOM MHpPE, TOTOBHOCTH U
CIOCOOHOCTH BECTH ayajior ¢ ApyruMu JIrOAbMHU, OOCTUIaTb B HEM B3aWMOIIOHHMMAHUA,
HaXOJHUTh OOLIHE IETH U COTPYAHNYATH JUIS UX TOCTHKCHHUS;

STIPUHSTHE TYMAaHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAKUTEIBHOE U JOOPOKEIATEILHOE
OTHOIIEHHE K JPYroMY YEJIOBEKY, €r0o MHEHHIO, MUPOBO33PEHUIO;

¢CII0COOHOCTB K CONIEPEKUBAHMIO ¥ (POPMHUPOBAHKE TTO3UTHBHOTO OTHOIICHUS K JIFOJISIM, B TOM
YyCclie K JIUIaM C OTPAaHMYCHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI M MHBAIHIAM; OepeiKHOE,
OTBE€TCTBCHHOC MW KOMIICTCHTHOC OTHOIICHHE K (1)I/IBI/I‘I€CKOMy U TICUXOJOIM4YCCKOMY
3JI0POBBIO IPYTHX JIFOAEH, YMEHHE OKa3bIBATh MIEPBYIO IIOMOILB;

e(OpMUPOBAHUE BBIPAXKEHHOW B TIIOBEJCHUM HPABCTBEHHOW MO3MIMHM, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY 100pa, HPaBCTBEHHOI'O CO3HAHMS U MOBEACHUS Ha
OCHOBE YCBOCHHS 0OIIEYETOBEUECKIX LIEHHOCTEH 1 HPAaBCTBEHHBIX YYBCTB (YECTH, JI0JTA,
CIPaBEIMBOCTH, MIJIOCEPUS U JIPYKEI00Ns);

®pa3BUTHE KOMIIETEHIMH COTPYJHUUYECTBA CO CBEPCTHUKAMH, JE€ThbMH MIIQJILIET0 BO3pacTa,
B3pOCIBIMU B 00pa30BaTENIbHOM, OOIECTBEHHO IOJIE3HOW, y4eOHO-UCCIeI0BaTEIbCKOM,
HPOEKTHOHN M JPYTUX BUAAX JIEATEIBHOCTH.

JImaHOCTHBIE pe3ybTaThl B cepe OTHOLIECHUH O0y4aroluxcs K OKpPYXKaIIEMy MHUPY, KUBOU
MIPUPOJE, XYL0KECTBEHHON KYJIbTypeE:
®MUPOBO33PEHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYHMMOCTH
HayKH, TOTOBHOCTh K Hay4YHO-TEXHHYECKOMY TBOPUYECTBY, BJaJI€HHE OCTOBEPHOMN
uH(popMalueld O MEepelOBBIX TOCTHKEHHUSX M OTKPBITHSX MHPOBOM M OTEUECTBEHHOM
HAyKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 YCTPOHUCTBE MUpPA U OOIIECTBA;
®TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWIO, B TOM 4YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKCHUH BCEH JKU3HU; CO3HATEILHOE OTHOIIICHUE K HENPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO YCTIEUTHOMH MpodeccHoHaNbHOM U 001IECTBEHHON e TeNbHOCTH;
®DKOJIOTHYECKasT KYJIbTypa, OepekHOE OTHOIICHUS K POJHOM 3eMJIe, IPUPOIHBIM OOTraTCTBaM
Poccun mn MHpa, I[MOHMMAHHUE BJIHUAHUA COLNUATIBHO-DKOHOMHYCCKUX IIPOHNECCOB HaA
COCTOSTHUE TIPUPOJIHON U COIMALHOM CPe/bl, OTBETCTBEHHOCTH 32 COCTOSHUE MPHUPOIHBIX
PECYPCOB; YMEHHUS M HABBIKM PA3yMHOI'0 HNPUPOJONOIB30BAHNUS, HETEPIIUMOE OTHOILIEHHUE
K JEHCTBUSAM, MPHUHOCSAIINM BpEI OKOJOTHH; NPUOOpETEHHE OIbITa JKOJIOTro-
HaHpaBJ’IeHHOI\/'I ACATCIIbHOCTH,
®)CTETUYECKOE OTHOIIEHHS K MHPY, TOTOBHOCTh K JCTETHYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

JImaHOCTHBIE pe3ynbTaThl B cdepe (PHU3NYECKOro, TICHUXOIOTHYECKOTO, COIMMAIBHOTO U
aKaJIeMHYECKOTO OJIarormoaydus 00yJaronuxcs:



eu3nUECKOEe, SIMOIMOHATBHO-TICUXO0JIOTMUECKOE, COITUAIbHOE OJIaronoiyynue o0yJaronumxcs B
JKU3HH  00pa3oBaTeNbHOW  OpraHu3aliy, OLIyIIEHHWE JeThbMU O€30MacHOCTH H
MICUXOJIOTHYecKOoro komdopra, UHPOPMAILIMOHHOM 6€30IaCHOCTH.

MertanpeamMeTHbIe pe3yabTaThl OCBOCHUS OCHOBHON 00pa30BaTEeIbHOM MPOTrPaMMBI TIPEICTABICHBI
TpeMs TpyIIaMy YHUBEPCAIbHBIX yueOHbIX nerctBuid (Y'Y ).
PerynstuBHbIC YHUBEpCaIbHBIC yUeOHBIE ICUCTBUS
BbImycKHUK Hay4UTCS:
®CaMOCTOSITENILHO OIPENeTATh MU, 33]aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOKHO
OIIPENICIIUTh, YTO 1EeJIb JIOCTUTHYTA;
®OIICHUBATH BO3MOXHBIC TIOCIEACTBHUS OCTHIKEHUS TMOCTABICHHOW IEIH B JEATEIHHOCTH,
COOCTBEHHOW JKM3HU W KH3HU OKPYXKAIOIIUX JIOJICH, OCHOBBIBASCh Ha COOOPAXKCHHSIX
STHKHU U MOpaJIH;
oCTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadud B 0OOpa30BATEIBHOU JEATEIBHOCTH H
YKU3HECHHBIX CUTYaITUsX;
®OLICHUBATh PECYPCHI, B TOM YHUCIIE BPEMS M JIPYTUe HEMaTepUaIbHbIC PECYPChl, HEOOXOIUMbIE
JUTSL JOCTHOKEHHSI TOCTABJICHHOM 11EITH;
eBLIOMpATh IyTh JOCTWIKEHHUS II€NM, IUIAHUPOBATh pEIICHHE IIOCTABICHHBIX 3aJ1ad,
ONTHUMH3HUPYS MaTepHAIbHBIC K HEMaTEPHAILHBIC 3aTPATHI;
®OpraHu3oBbIBaTh 3(PPEKTUBHBIA IMOMCK PECYpPCOB, HEOOXOMUMBIX JUIS  JTOCTHIKCHUS
MIOCTAaBJICHHOU 11EJTH;
®COMOCTABIIATH OJTYYECHHBIA PE3YNbTAT NESTSILHOCTH C TIOCTaBICHHON 3apaHee LEeNbIo.

[To3HaBaTenbHBIE YHUBEPCATIbHBIC YICOHBIE IEHCTBUA
BhInycKHUMK Hay4YuTCA:
®JICKaTh W HAXOAUTh OOOOIIEHHBIE CIIOCOOBI PEHICHUs 33a7ad, B TOM YHCIE, OCYIIECTBISATH
pa3BepHYTHI WH(POPMALMOHHBIA TOUCK W CTAaBUTh HAa €ro OCHOBE HOBbIC (y4eOHBIE U
MIO3HABATEJIbHBIE) 3a/1a4H;
®KPUTHYECKH OLIEHWBATh M HWHTEPIPETHPOBaTh HH(GOPMALMIO C pa3HbIX IO3ULNUH,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTHUBOPEUHS B MH()OPMALIMOHHBIX UCTOYHUKAX;
®lICIIONIB30BAaTh  pa3iIMYHbIE MOJIEIBHO-CXEMAaTUYECKUE CpPEACTBA Ul  IIPEACTABIICHUS
CYLIECTBEHHBIX CBSI3¢M W OTHOLICHWH, a TAaKXXe IPOTUBOPEUUH, BBISBICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;
®HAXOAUTh WU IPUBOJUTH KPUTHYECKHE APTYMEHTBHl B OTHOLIEHUM JAECHCTBUN U CYXKICHHUU
JIPYroro; CriOKOMHO M Pa3yMHO OTHOCUTBCA K KPUTHYECKUM 3aMEUYaHUSIM B OTHOLICHUU
COOCTBEHHOTO CYXKJIEHUSI, pacCMaTpUBATh UX KaK pecypc cOOCTBEHHOTO Pa3BUTHS;
®BBIXOJUTh 32 PaMKHU Y4E€OHOro IpeaMeTa U OCYIIECTBIATH LIeJCHANPaBICHHBIH MOUCK
BO3MOXKHOCTEH JUIsl MIMPOKOT0 MEPEHOCca CPEJICTB U CIIOCOOOB AEHCTBUS;
®BBLICTPAaNBATh WHIAMBHUIYaTIbHYI0 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAsE OTPAHUYECHHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIEC OTPAaHUYCHUS;
®MEHSATH U YACPKUBATh Pa3HbIC MO3UIMH B IO3HABATEIBHOM JESITEIBHOCTH.

KoMMyHHUKaTHBHBIC YHUBEpCAIbHBIE YdeOHbIE TeHCTBUS
BBITTyCKHUK HAy4UTCS:
®OCYIIECTBIISATh JIEIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (Kak
BHYTpU 00pa3oBaTeNbHON OpraHM3alliy, TaK U 3a €€ MpeesiaMu), MoAOupaTh MapTHEPOB
JUIL  JIeJIOBOM  KOMMYHHUKAIIMM  HMCXOAS U3  COOOpaXeHWW  pe3yIbTaTUBHOCTH
B3aUMOJCHCTBUS, a HE TUYHBLIX CUMITATHM;
®IIpH OCYIIECTBICHUU TPYNIIOBOM pabOThI OBITh KaK PYKOBOJIUTEIEM, TaK M WICHOM KOMaH/IbI
B Pa3HbIX poJIsiX (F€HEPATOP UAEH, KPUTUK, UCTIOTHUTENb, BRICTYNAIOLIUN, SKCIIEPT U T.1.);



®KOOpPAMHHUPOBATH W BBINOJHATH pabOTy B YCIOBUSAX pPEATbHOTO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

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

epacrio3HaBaTh KOHGIMKTOTCHHbIE CUTYAllMH U MPeAoTBpaIiaTh KOHGIUKTHI 10 UX aKTUBHOM
¢a3bl, BEICTpanBaTh JEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIINIO, N30eras TNYHOCTHBIX
OLICHOYHBIX CYKJICHUI.

BhinyckHUK Ha yriiyOJe€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;

®aHAJIN3UPOBATh COCTaB, CTPOCHUE M CBOWCTBA BEILIECTB, MPUMEHSS IOJIOKEHHUSI OCHOBHBIX
XUMHUYECKMX  TEOpPUM:  XMMHUYECKOTO  CTPOEHUS  OpPraHUYECKUX  COECIUHEHUM
A .M. BytnepoBa, CTpoeHHs aTOMa, XUMUUECKOU CBSA3H, JIEKTPOIUTUYECKOM TUCCOLALU
KHUCJIOT U OCHOBAaHUM; yCTaHABIMBATh NPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEX/ly CBOWCTBaMU
BEILIECTBA U €r0 COCTABOM U CTPOCHHUEM;

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

®COCTaBIISATh MOJIEKYJISIPHBIE M CTPYKTYpHbIE (OPMYJIbI HEOPraHMYECKUX M OPraHUYECKHUX
BEIIECTB Kak HOCUTeJIeH HH(POpPMAalMM O CTPOCHUH BEILIECTBA, €ro CBOWCTBaX U
IIPUHAJJIEKHOCTH K OIIPEEIEHHOMY KJIaCCy COEIMHEHUM;

®XapaKTEepU30BaTh (PU3NUECKUE CBOMCTBA OPraHUYECKHUX BEILECTB;

®TIPUBOJIUTH NPUMEPHl XUMHUYECKHUX PEAKIMH, PACKPBIBAIOUINX XapaKTEPHBIE XUMHYECKUE
CBOICTBa OpraHMYECKHUX BEIIECTB U3YUYEHHBIX KIJIACCOB C LENIbI0 UX WICHTUQUKALUHU U
00BSICHEHUS 00JIACTH IPUMEHEHHUS;

eOMpeeATh MEXAaHU3M pEeaklUd B 3aBUCUMOCTH OT YCIOBUH IPOBEJIEHUS pEakUuu HU
IIPOrHO3MPOBATh BO3MOXKHOCTH IPOTEKAHMUS XUMHUYECKMX peakIuil Ha OCHOBE THIIA
XUMHUYECKOH CBSI3U M aKTUBHOCTHU PEareHTOB;

®yCTAaHABIMBATh 3aBUCHUMOCTh PEAKIIMOHHOW CHOCOOHOCTH OpPraHMYECKHX COEAMHEHHUH OT
XapakTepa B3aUMHOIO BIMSHHMS aTOMOB B MOJIEKYJIAaX C LEJIbI0 IPOrHO3UPOBAHMS
IPOJYKTOB PEAKIINH;

®yCTAaHABJIMBaTh T'€HETUYECKYIO CBA3b MEXAY KiaccaMd OpPraHMYeCKHX BEIIECTB IS
000CHOBAaHHS NPUHLMUIINAIBHON BO3MOXKHOCTH TOJYYEHHsS] OpPraHMYEeCKHX COEAMHEHUIN
3aJJaHHOT'O COCTaBa M CTPOECHMUS;

®110/I0MpPaTh pEareHThl, YCJIOBHUS M ONPENENATh NPOAYKTHI pPEAKIUil, MO3BOJISIOLINX
peann3oBaTh Ja0OpPaTOPHBIE CIIOCOOBI MOTYYEHUS BAXKHEUIIINX OPraHUYECKUX BEIIECTB;

®TIPUBOJIUTH MPHUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI

©00O0CHOBBIBaTh MPAKTUYECKOE HCIOJIb30BaHME OPraHMYECKUX BEIIECTB W MX peakiuid B
MIPOMBIIIJIEHHOCTH U OBITY;

®BBINOJHAT XUMHUYECKUI SKCIEPUMEHT IO PAaclO3HABAHUIO U MOJYYEHHUIO OPraHUYECKHX
BEUIECTB, OTHOCSIIMXCA K pa3jIMYHbIM KJlaccaM COEIMHEHHMH, B COOTBETCTBUU C
npaBWJIaMd M TNpueMamMu 0Oe3omacHOM paboOThl € XMMHYECKMMHU BEIECTBAMH U
1a00paTOpHBIM 000PYI0OBAHUEM;

®IIPOBO/IUTH PAcCyeThl HAa OCHOBE XUMHYECKHX (QOpPMYJ M YpaBHEHHI peakiuil: pacueTsl
MaccoBOM J0JM (Macchl) XMMUYECKOTO COEAMHEHUS B CMECH; pacyeThl macchl (o0bema,
KOJINYECTBA BEILIECTBA) NMPOJYKTOB PEAKIMM, €CIM OJHO M3 BEIIECTB JaHO B H30BITKE
(MMeeT MPUMECH); pacyeThl MacCOBON MM OOBEMHOM J10JIM BBIXOJA MPOIYKTa PEaKIUU OT
TEOPETUYECKH BO3MOXKHOI'0; pacyeTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOYKTa
peaKkIru, €CJIM OJHO W3 BEIIECTB JIaHO B BUJE PACTBOPA C ONMPEAECIECHHON MacCOBOM J0JEH
pPacTBOPEHHOIO BELIECTBA;
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JICIIOIH30BaTh METO/bI HAYYHOTO MO3HAHUS: aHAIM3, CHHTE3, MOJCIUPOBAHNE XUMHUYECKUX
IPOLIECCOB U SIBICHUN — MPH PEIICHUH Y4eOHO-HUCCIIENOBATENLCKUX 3aad 110 U3yYECHUIO
CBOWCTB, CITOCOOOB MOIY4YEHUS M PAcIiO3HABAaHHUS OPIaHUYECKUX BEILECTB;

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

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

®KPUTHYECKH OLIEHUBATH U HHTEPIPETUPOBATh XMMUYECKYIO0 HH(POPMAIHIO, COJECPIKAIIYIOCS B
COOOIIEHHUAX CPEeACTB MaccoBOoi uHpopManuu, pecypcax MHTepHera, Hay4yHO-
HNOMYJIAPHBIX CTaThIX C TOYKM 3PEHUS €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B LIEJISX
BBISIBJICHHSI OIIMOOYHBIX CYXIEHUI 1 (HOpMUPOBAHUS COOCTBEHHOM MO3UIINU;

eyCTAaHABIIMBATh B3aMMOCBS3M MEXIy (pakTaMu M TEOpHeH, MPUYMHOW U CIEACTBHEM IIPH
aHajaM3e NpOOJIEMHBIX CHTyallMii W OOOCHOBaHMM TNPHHUMAEMBIX PEUICHWI HAa OCHOBE
XMUMHUYECKUX 3HAHUM;

BrimyckHuK Ha yrioyOJIeHHOM YPOBHE IOIYYUT BO3MOXHOCTDh HAyUHThCS:

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

®CaMOCTOSITENIFHO TUTAHUPOBATh W MPOBOJUTH XUMHUYECKUE KCIIEPHMEHTHI C COOJIOJICHHEM
IpaBuJI 0€30MMacHOM paboTHI ¢ BELIECTBAMU U J1a00PaTOPHBIM 000PYIOBaHUEM;

SUHTEPIPETUPOBATh JAHHBIE O COCTABE W CTPOCHUU BELIECTB, IMOJYYEHHBIE C IOMOIIBIO
COBPEMEHHBIX BO3MOXXKHOCTh NPOTEKaHHS PEAaKIWi HOHHOTO OOMEHAa M OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakuil (pU3MKO-XUMUUECKUX METOJIOB;

®XapaKTepPU30BaTh POJb OPraHMYECKUX COCIUHEHMH KaK Ba)KHEHIINX OWOJIOTHYECKU
AKTUBHBIX BEUIECTB M HEOPTAaHUYECKUX COCTMHEHUN;

*IIPOTHO3UPOBATH

COJAEP/)KAHUE OBYYEHUA

10 k1acc

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
knaccudukanus. Ilonarue "gucroro BemiectBa". IlpaBuna XpaHeHUS XUMHUYECKUX PEAKTHBOB.
JMemoncrpanum: Tabinuna "TexHuka 6e3omnacHocty B kabunere xumun'". [locyna nns xpaHeHUs
JDK, JIBXK, xpaHeHue peakTMBOB IO TpyInaM B J1a00paTOpUK XUMUYECKOTO KaOuHeTa
Xumudeckasi mocyaa. MpITbe M CyIIKa XUMHUYECKOW MOCyIbl. XHUMHUUYecKass mocyna (oOriero
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, Jpelinunra, Ctioapra-bpurieoda.

M3roroBieHue MapoCTEPKHEBOM MOJIENN MOJIEKYJ METaHa, dTaHa, POMaHa, TUJIEHA, alleTHIICHA,
OeH3o11a, PYHKIIMOHAIBHBIX MMPOU3BOJIHBIX YB ¢ pa3HbIMH rerepoaToMaMu: METHJIOBOTO CIIUPTA,
aleTalbJerua, YKCYCHOM KHUCIIOTBhl, METHWJIAMUHAa W aMUHOYKCYCHOW KHCIOTHI, (eHola U
aHwIMHa. KayecTBEHHBIN JJIEMEHTApHBII aHAIN3 OpPraHMYECKHUX COEAMHEHMH. Bblaenenue wu
OYMCTKa oOpraHuyeckux BemecTB. DunbTpoBanue. Bopasnas Oans. Ileperonka. CremneHn
OKHCIICHHsI B OpraHWYEeCKHX MoJieKyhaX. BeiBoa oOummx (opmyn kiacCU(pUKAIMOHHBIX TPYII
OpraHMuYecKkux coeauHeHuid. 3amecturenbHas HomeHkiatypa MIOITAK. OcobGennoctu



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

KauvecTBennble 3agaun. KauectBennsle 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

KadecTBeHHBIE peaklMM Ha YriaeBOJAOpo.bl. OpHUEHTHpYIOIIee ACHCTBHE 3aMmecTuTenel. Turbl
XUMUYECKUX PEAKIUNA C Yy4YacTHEM YIJIEBOJIOPOJAOB. OKHUCIUTEIBHO - BOCCTAHOBUTEIIHHBIC
peakuuu C  y4yacTHEM  YIJIeBOAOPOAOB. THMBI XHMHYECKHMX pEaKIUil ¢  y4acTHEM
KHCIJIOPOJICO/ICPKAIINX OpPraHUYeCKUX coeAuHeHuil. Pelienue 3ajad Ha ompenesieHuEe CcocTaBa
ra3oBoil cmecH. ['ajgoreHNPou3BOAHBIC YIIEBOAOPOAOB. THNBI XUMHYECKHX peakuuid B
opraHnyeckod XuMuu. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUU B OPraHUYECKOW XUMUHU.
I[BeTHBIE peakUUMU B OpPraHUYECKON XUMUU. OKHUCIUTEIBHO - BOCCTAHOBUTEJBHBIE PEAKLUU C
y4acTHEM KHCIIOPOJCOACPKAIIMX OpPraHUYeCKUX BelIecTB. MaeHTudukamus opraHuyecKux
BEIIIECTB.

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

JladopaTropHble onbIThbl. KauecTBEHHBIE pEaKIIMU HA YTIIEBOI0POIbI

IIpakTuyeckue padorsl. CuHTe3 OpoMAITaHA U3 COUpTA. PelieHne 3KCIepUMEHTAIbHBIX 33]a4
«MnenTuuKanus OpraHNIeCKUX BEIICCTBY

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

O0Hapy:xeHHe OPraHUYeCKOro BelecTsa B CMeCH

Jladoparopubie paGorbl. OOHapy)XeHHE HENPEACIbHBIX >XHPOB B PACTUTENBHBIX 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

Pacuernble 3agauun. BwiBojg MonekymspHON (QopMysbsl B METaUIOOPTAaHMUYECKUX COEIUHEHBAX
(xmopoduiut, TemMorioOuH, reMoluaHuH). PemieHue 3amad ¢ 9KOJIOTHUECKUM  COJIEPKaHHUEM.
Permenrie KOMOMHIPOBAHHBIX 33/1a4 110 YPABHEHUSM XUMHUECKUX PEAKIIUH.

11knacc

PacrBopsI

Hctunnable pactBOopbl. CrmocoObl BBIpRXKEHHSI COCTaBa PACTBOPOB: MOJSPHAs KOHIIEHTpAIHS,
MaccoBas JIOJs BemiecTBa B pacTBope. KoHIIEHTpupoBaHHBIE M pa30aBlIEHHBIE PaCTBOPHI.
[IpuroroBnenue pactBopoB. OnpeneneHre KOHIEHTPAllud PaCTBOPEHHOIO BEILIECTBRA.
DneKkTponuTHdecKkass  Aaucconuarnus. Peakimuu  woHHOro oOMeHa. KucCiIOTHO-OCHOBHBIE
WHUKATOPBHI.

demoncTpanuu.  OmpeneneHrue 3JIEKTPOIPOBOJIHOCTH COCIWHEHUNM HEKOTOPHIX BEIIECTB.
Brnusinue pa36aBrneHus Ha CTENEHb AUCCOIUAIINH YKCYCHON KHUCIOTHI

JlaGoparopuble omnbiThbl. Omnpenenenne pH pacTBOpOB KHUCIOT, OCHOBaHUW. XHUMHUYECKHE
CBOMCTBA COJIEH, KMCIOTHBIX U OCHOBHBIX THPOKCHUJOB B CBETE TEOPHUH AIIEKTPOIUTHUECKOM
JTUCCOITUAITNH.

Pacuernbie 3agauun.OmnpeneneHue Macchl pacTBopa. Pas3baBiieHne, KOHIIGHTPHUPOBAHHUE
pactBopoB. Kpucramioruapatel. Pemenue 3amad mo ypaBHEHHUSIM PEAKIUN, MPOTEKAONINX B
pacTBopax.



3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKNX PeaKkuuid

['unponu3 comnel, ycuwieHwe u ocinaldneHue ruapoinusa. HeoOpaTuMmblii THIPOIU3 COJIEH.
KommiekcoobpazoBanue B BOJIHBIX pacTBopax. OKUCIUTETbHO—BOCCTAHOBUTEIBHBIC PEAKIUU.
OKHCIUTENIBHO—BOCCTAHOBUTEIbHAS JIBOVICTBEHHOCTb COCIMHECHU. OxucnurenpHo-
BOCCTAHOBUTEJIbHBIE PEAKIMU C YYaCTHEM NEPEXOAHBIX METAJUIOB: MEAM, JKelle3a M UX
coequHeHU. OKHUCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIMU C YYaCTUEM IEPEXOAHBIX METAJIIOB:
XpOMa, MapraHia 1 uxX coeIuHeHH. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU TAJIOT€HOB U
UX COCIUHEHHI.

JlaGoparopubie onbIThl. Onipeaenenue pH pacTBopoB coneil. Biausinue 31€KTPOHHON CTPYKTYPhI
LEHTPAJIBHOIO HOHA HAa OKPAacKy KOMIUIEKCOB. BiusHHME NpHUpOABI JUIaHAOB Ha OKPAaCKy
KOMIUIEKCOB. Pazpymenne ammuayHoro komiuiekca Menu. CpaBHEHHE  YCTOWYMBOCTH
TUOIMAHATHOTO U PropumHoro komruiekcoB xenesa (III). [Tomydenue u cBoiicTBa KOMIUIEKCHBIX
COCIMHEHUN MeIu, ILMHKA, allOMHUHUA, cepebpa M xkeneza. XUMHUECKHE CBOWMCTBa COJEH,
KUCJIOTHBIX H OCHOBHBIX THAPOKCHJIOB B CBETE IMPEJICTABICHHA OO0 OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX peakiusax. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE pEAaKUMM MEOu U €€
coequHeHU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU Kejle3a M €ro COECIUHEHUH.
OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU XpoMa M €ro CcoeIuHeHU. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUM MapraHua M €ro COeIMHEHUW. JlelicTBHE KOHUEHTPUPOBAHHOU
CEpHOI KHCIIOTHl Ha KpPUCTANIMYECKUU MepmaHraHat kamus. OkucieHue kpacHoro docdopa
CMECBIO IIEpMaHraHaTa Kajusi M CEpHOM KUCIOThl. OKHMCIEHHE 3TUIIOBOIO CIHPTA, INIMILIEPUHA,
TJIFOKO3bI, caxapo3bl. M3ydeHne cBOMCTB pacTBopa runoxjopura Hatpus. [lomyuenue kucnopona
Pa3JIoKEHUEM TUIIOXJIOPUTA HATPHUSL.

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

W3ydenue cBoicTB ruapodocdara Harpus. Mi3ydeHne cBOMCTB ruapokapboHaTa kanus. M3ydenne
CBOICTB ruAipocyibhuTa HATPUSL.

Pacuernbie 3agaun. OnpeneneHre MaccoBOM 10U NPOAYKTOB PEAKIMHU B pAaCTBOPE, €CIU OJHO
U3 pearupyronmx BeIEeCTB 1aHO B U30BITKE.

XuMus MeTAVI0B

KauecTtBennble peakunu Ha KaTHOHBL. KaTuoHbl mepBoil aHanmuTHuecKol rpymmbl. KaTnoHbl
BTOPOM AHAMTUYECKOM TIpynnbl. KaTHOHBI TpeThel aHanuTH4eCKOM Tpynnbl.  KaTnoHsI
YeTBEpPTOM aHanuTH4eckoil rpynmnbsl. KauectBenHoe ompenenenue nono menu Il. KauectBenHnoe
OIpeIETICHUE HOHOB HATPUS U KaJIUs

JlabopaTopHuble onbIThl. KadecTBeHHOE onpeaeneHue HOHOB cepedpa, ceuHIa II. KauectBenHOE
ornpezeneHue NOHOB Oapus U kanplyd. KauecTBeHHOE onpeziesieHne HOHOB amoMUHU, XpoMma 111
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. Pemenune »skcnepuMeHTanbHBIX 3anady «KauecTBeHHBIM aHaIN3
pactBopa. OnpezeneHue KaTHOHOB B PaCTBOPE»

XuMHS HEMETAJJI0B

KauecTBeHHbIE peakllii HA aHHOHBI. AHMOHBI IEPBON aHAJIMTUYECKOW TPYIIbl. AHUOHBI BTOPOH
AQHAJIUTUYECKOHN IpyNIibl. AHUOHBI TPEThEH aHaTUTU4YeCKOM rpymnmnbl. KauecTBeHHOE ompeneneHue
MOHOB AMMOHHUS.

JlabopaTopubie omnbiThl. KadecTBeHHOe ompeneneHne cynbdar-, cynbdur-, kapOoHAT-,
oprodocdar-, Tnocynbhar-, XpoMar- U TuXpoMaT-uoHOB. KauecTBeHHOE ompeereHne XJIOpHiI-,
Opomuna-, #omun-, cynabGuA- HOHOB. KauectBenHoe ompezgeneHnue HUTpar-, alerar-,
IepMaHraHaT-uoHOB . KauecTBeHHOE onpeieIeHue HOHOB AMMOHHMSL.

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

Pacuernbie 3agauun. OnpenenacHre cocTaBa CMECH BELIECTB.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumenoBanue 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 coelMHEHHs 10 2 Eggiﬁﬁ;%igﬁﬁlow dbe9a
2.3 A3oTcozepKalue CoeTMHEHUS 4
Wtoro no pazneny 22
Pazjnen 3. OOHapy:KeHNe OPraHN4YecKOro BelecTBa B CMeCH
OOGHapyXeHue YriIeBOJIOB, 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/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
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
KosauyecTBo 4acoB DJIeKTPOHHbIE
. (uudpossbie)
Ne i/ HaumeHoBaHue pa3aesioB U 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.edsoo.ru/00adb6b6
Hroro no paszneny 11
Pazgen 3. Xumus MeTallIoB
3.1 AHanUTHYECKHUE TPYIIbl KATHOHOB 4 bubmorexa [IOK
' pyH https://m.edsoo.ru/00adcade
bu6mmoreka [IOK
3.2 KauectBenHoe ornpezenieHre KaTHOHOB 3 1 https://m.eds00.ru/00adcade
Wroro no pazneny 7

Pa3zgen 4. Xumusa HeMeTALIOB
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

4.1 AHaJIUTHYECKHE TPYTIIBI aHUOHOB

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

4.2 KadecTBeHHOE onpeiesieHne 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 IEKTPOHHLIC 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 MO U3BECTHOMY 1
3JIEMEHTAPHOMY COCTaBY
Tunsl XUMUYECKUX peakluii ¢ ydacTHueM 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 YTIIEBOJOPOIOB 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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https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adc28c

KauecTBeHHEIC p€akuuu Ha YyIiI€BOJOPOAbI.

bu6mmoreka [IOK

12
MbicnuTenbHslii 9xcnepument JIO https://m.edso0.ru/00add448
OnpeneneHne MOJIEKYJISIPHOU U CTPYKTYPHOM
13 (hopMyI1 yIriieBOoJ0pO/ia M0 €ro peakliMOHHOM
CIOCOOHOCTH
14 Kondepenuus «IIpuposHble HCTOUHUKH
yII€BOAOPOAOBY»
15 [IpakTuueckas padora «CuHTe3 OpoMaTaHa U3
CIHUpTa»
16 Omnpenenenne MOIEKYIIPHOU (HOPMYITBI
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 MoniekynsspHO#t hOpMyITBI a30TCOAEPIKANITUX

OpPraHU4YCCKUX CO€OUHEHUI

15


https://m.edsoo.ru/00add448
https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK

o5 KagecTBeHHbIe 321241 110 TeMe «A30TCOIEpIKAIINE 1
OpPraHUYECKUE COCTUHCHHSI https://m.edsoo.ru/00ade802
. bubmuorexa [JOK
26 Wsyuenne cpoiicts mouesmrst. J1O 1 https://m.edso0.ru/00adea28
g | e ey Busorea 0K
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 OO0HapykeHHE KpaxMaja B IHIIEBBIX MPOIYKTaxX 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 Pernrenue 3a1a4 ¢ 3KOJIOTHYECKUM COJIEPIKAHHEM 1
34 Perrenne KOMOMHUPOBAHHBIX 33144 110 YPaBHEHUSIM 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 o, | Bumorera 110K
p p POB. LIpEA https://m.edsoo.ru/00adbcb0
KOHIICHTPAIlUK PaCTBOPEHHOTO BemiecTBa JIO
3 Pemenwue 3anay "PazbaBnenue, KOHIIEHTPUPOBAHKE 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 norroro obmera JIO . https://m.edsoo.ru/00adbcb0
bu6mmoreka [IOK
7 Kucnorno-ocnoBHbie uHAMKATOPHI JIO 1 https://m.eds0o.ru/00adbega
8 Pemenue 3amau "Onpenenenre macchl pacteopa' 1
9 Pemenue 3anau "Kpucramnoruaparsr” 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
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

IM'uaponus conel, ycuiieHne U ocinabiaeHne

bu6mmoreka [IOK

11 )
runponusa. Heobparumblii runponus coneit JIO https://m.edsoo.ru/00adcd68
12 I[IpakTuueckas padora "['uaponus conei”
[IpakTuyeckas padora "M3ydyeHnue cBoiicTB
13 ruapodocdara v ruapoKapOoOHaTa MIEIOYHOTO
MeTaya"
bubnnoreka [JOK
14 KommekcoobpazoBanue B BoaHbIX 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
rHIpoCyIb(uTa HATPHUS"
OKHCINTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH C Bu6nuorexa LIOK
18 ydacTHEM TIePEXOTHBIX METAJUIOB: MEIH, JKeJe3a H UX https://m.eds00.ru/00addecO
coenunenuii JIO
OKHCIUTENEHO-BOCCTAHOBHTEIBHBIC PEAKITHH C Bu6nuorexa LIOK
19 Y4acTUEM MEPCXOAHBIX MCTAJIJIOB: XpOoMa, MapraHna httpS//m edso00.ru/00adbch0
1 ux coeaunenuit JIO
20 OKHCANTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH bubnmnoreka [JOK
rajoreHoB U ux coenuHenui J10 https://m.edso0.ru/00ade104
Pemenue 3angau "Onpenenenre MaccoBOM TOJIU
21 MPOJYKTOB PEAKIIUHU B paCTBOPE, €CIU OJTHO U3

pearupyomux BelecTB JaHO B U30bITKe "
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https://m.edsoo.ru/00add8b2
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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 Bu6mmorexa 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 3a7a4 "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 . . 10 1 bubmuorexa [JOK
HUOHBI BTOPOH aHATUTUYECKOUN TPYTIIIBI https://m.eds00.ru/00adf004
31 AHHOHBI TPeThel aHATUTHYECKOI T JO 1 bubmmoreia LIOK
p PYIITEL 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 AKCIIEPUMEHTANBHBIX 3a/1a4 "KadecTBEeHHBIH aHAIN3 1
pactBopa. OnpenesieHue aHMOHOB B pacTBOpe"
34 Pemienne 3amau "OmnpepeneHue cocraBa CMECH 1
BenecTB"
OBLIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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