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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nmporpamma yue6HOro Kypca «Pelienue sKcriepuMeHTaIbHbIX 3aau [0 XUMHUK) Ha
YPOBHE CpeaHero oomero oOpa3oBaHUS COCTaBICHAa HAa OCHOBE TpPEOOBaHM K pe3yiabTaTam
ocBoenuss @enepanvHoit OOpaszoBarenpHON [Iporpammel cpemHero o6mero oOpa3oBaHWs,
npeacraBieHHbix B ®I'OC COO, B cooTtBeTcTBUU ¢ (epepanbHOM pabodeld MmporpaMMoi o
yueOHOMY TmpenMery «XHUMHsS», a TakkKe Ha OCHOBE (enepanbHOi paboueil MporpaMMbl
BOCTIUTAHMS.

[Iporpamma yueOHOro Kkypca «PelieHue -SKCIIEPUMEHTANBHBIX 3alad MO0 XUMHK»
pa3pabotana st ydamuxcs 10B u 11" knaccoB u peanusyer TONOIHUTENBHYIO MOATOTOBKY I10
npeIMeTaM  €CTeCTBEHHOHAYYHOro  npoduis,  BbIIOMHSAET  (QYHKIMM  HHCTPYMEHTA,
UHTETPUPYIOIIETO B cebe Bce HEOOXOTUMBIE YCIOBHS JJIS MOJYyYCHUS E€CTECTBEHHO HAYYHOTO
oOpazoBanus. [lanHblli y4yeOHBI Kypc He MpeaycMOTpeH (QenepalbHbIM 0a30BbIM Y4eOHBIM
IUTAHOM, a OCYIIECTBIISIETCS 3a CYET HIKOJIBHOTO KOMIIOHEHTA. Y YeHHKH JaHHOH 00pa3oBaTeIbHON
porpaMMbl - MOTEHLIUAJIbHbIE aduTypueHThl BY3 ectecTBeHHOHaydyHOTro mpoduis. YueOHbIH
Kypc paccuutaH Ha 68 yacoB (1 yac B Hexento B 10B kinacce u 1 yac B Henento B 1117 kiacce).

[Tporpamma yueGHOTO Kypca «PeleHne sKCepuMEHTANbHbBIX 3a7au 110 XUMHH» B IIEJIOM
COTJIACYeTCsl BO BPEMEHH U C COJIEp)KaHHEeM pabdoyel mporpaMMbl y4eOHOTO mpeaMeTa «XHuMHUS»
(yrnmyOneHHBIH YpPOBEHB) cpeaHero oOmiero oOpazoBaHus. YUeOHBIH Kypc OpHUEHTHUPOBAH Ha
paclIMpeHue 3HAHWKM 10 OPraHMYeCKOW M HEOPraHMYECKOM XHMHMM IIOJYYEHHBIX Ha YpOKE,
BOCIIUTAHUS Yy [IKOJIBHUKOB JIOOO3HATENBHOCTH, YMEHHS TMpPaBWIBHO o0Opamarbes C
OpPraHNYeCKUMHU M HEOPTaHUYECKUMH BEIIECTBAMU M PEIIaTh SKCIIEPUMEHTAIBHBIC 3a/1a4H.

Henan:
COBEPILICHCTBOBAHUE OSKCIIEPUMEHTAIBHBIX YMEHHH 4Yepe3 BOBJICYCHHE B JEATEIBHOCTH IIO
PEIIEHUI0 KaUeCTBEHHBIX M SKCIIEPUMEHTANIBHBIX 3a/1a4.

3agaun:
*COBEpPIIICHCTBOBATh CICLMAJbHBIE YMEHUS ¢ HaBbIKM 0O€30macHOro oOpaimieHus ¢
BEIECTBAMHU;
*pa3BUBaTh CaMOCTOSITENILHOCTh TPU TMPOCKTHPOBAHUH M OCYIIECTBICHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

*(OopMHPOBATH HKOJOTHUECKH 1IeN1ecO00pa3HOe MOBEACHUE B OBITY U TPYIOBOM AEATENbHOCTH,

CBSI3aHHOM C MpodeccusiMu XMMHUKa, Bpaya, IPOBU30pa, papMalieBTa;

*opMHpOBaTh OTHOLIEHHWE K XMMHUHM Kak OOJIaCTH, CBSI3aHHOM C OyAymied HpakTH4ecKoi

JESITENIbHOCTBIO.

XUMHUECKUI SKCIEPUMEHT 3aHUMAeT BaKHOE MECTO B 0OyuyeHMHM XUMHUH. OCOOEHHOCTH
€ro Kak CpeJICcTBa TIO3HaHWS COCTOMT B TOM, YTO B IIpolecce HaOMIOACHUH U TpHU
CaMOCTOSITEIbHOM BBITIOJIHEHUH OIBITOB y4alllecsi He TOJNBKO OBICTpee yCBaMBaIOT 3HAHMS O
CBOMCTBaxX BeHIeCTBA M XHUMHYECKMX TpOIeccax, HO M ydarcsd TMOATBEPX AAaTb 3HAHUS
XUMHUYECKHMMH OIBITAMHU, a TaKXke MNpuoOperaoT yMmeHHe paboTaTth camocTosTensHo. Ilpu
MIPOBEJICHUHN OMNBITOB M HAOMIOACHMNA 3a MPOUCXOASIIMMHU IpOLIECCaMU ydalluecs MO3HAI0T
MHOrooOpasue BEIeCTB, HaKalUBalOT (DaKThl JJs1 CpaBHEHHH, 0000IIEHH, BHIBOJIOB, a TaKXe
yOeXaaroTcsl, YTO CIOXHBIMH XHMHUYECKUMHU IpOIECCAaMU MOXKHO YIPaBIsATh, YTO OHHU
MNOTUUHSIOTCS €CTECTBEHHBIM 3aKOHaM, IIO3HAHHE KOTOPBIX O0eCcleYnBaeT BO3MOXHOCTb
HIMPOKOTO MCTIOIB30BAHUSI XUMUYECKHUX MIPEBPAICHUH B MPAKTUUYECKON JAESITETbHOCTH JTIOACH.
JlanHblil yueOHBIN Kypc MO3BOJISIET OpPraHU30BaTh WHAMBUIYAIBHYIO MPAKTUYECKYlO paboTy, Ha
OCHOBE KOTOpPOH Tepe]] Y4YalUMHUCS CTaBATCS IO3HABATENIbHBIE MPOOJIEMbI, BBIABUTAIOTCS
TUIIOTE3bI, IPOBEPSEMBIE dKCIIEPUMEHTAIIBHO.

Pemienne skcnepuMeHTaNbHBIX 3a/ad MPEJyCMAaTPUBACT PACIO3HABAHUE U IOJIy4EHHE
OpraHMYECKUX W  HEOPraHMYECKHUX  BELIECTB, IOATBEP)KICHUE XMMHUYECKUX  CBOMCTB
OIPENIENIEHHOTrO KJacca OpraHMYeCKHX U HEOPraHMYECKUX COCIMHEHHH, a TaKkKe MpeBpalleHue U
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KaueCTBCHHBIC PEAKIIMM OPraHMYECKHMX M HEOPraHWYeCKHX BEIIECTB, a TAKXKE KAadeCTBCHHBIC
PEaKIMU Ha KATHOHBI U aHUOHBI PA3JIUMYHBIX aHATUTUYCCKUX TPYIIIL.

[Ipu ormeHke 3agauM NPUHUMAIOTCS BO BHUMaHHWE HE TOJIBKO IHUCHMEHHBIH OTYET B
TETpaad, HO U BBINOJHEHHE OJSKcrepuMeHTa. OIEHUBAETCS JEMOHCTPAIMOHHOE pEIICHUE
SKCTIIEPUMEHTAIBHBIX 3aJad. Y4Yalluics OOBACHSAET XOJ peIIeHUs 3ajadd, OOOCHOBBIBAET
TEOPETUYECKH, TOTOBUT HEOOXOIMMEBIC BEIIECTBA, 000pPYyIOBaHHE.

[IpumeHsemple IeJaroru4ecKue TEXHOJIOTHH:
POOJIEMHO-THATIOTHYECKOe 00yUueHHe, 00BICHUTEIBHO-UILTIOCTPATUBHOE O0yUYEHHUE, TEXHOIOTHS
KPUTHYECKOT'O MBIIIUICHHS, IIPOOJIEMHBIN SKCIIEPUMEHT, HH(POPMAITMOHHBIC TEXHOJIOTHH.

dopMBl  pealM3aliiM  CTaHJAApTa: Oecelbl, CEMHHAPCKUE 3aHITHS, BHEKIACCHBIC
MEpPOTIPUATHS, padoTa ¢ MOACIISIMH, CHCTEMATHYECKUH XMMHUYECKUH SKCIIEPUMEHT

@opmbl OpraHu3anuu OOy4YeHUS: WHIUBUAYAIbHAs, MapHas, rpynmnosas, (QpoHTalbHAas,
WHTEpaKTUBHAs, MPAKTUYECKUE U JJAOOPATOPHBIE PAOOTHI.

Mertobl 00ydeHus:

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

*II0  ypPOBHIO  T[IO3HABATEJIILHOW  AKTUBHOCTU:  MPOOJEMHBIM, YaCTHYHO-TTOMCKOBBIH,
00BSICHUTEIIBHO-UJUTFOCTPATHBHBIH;

*TI0 TPUHIUIY PACWICHCHHS] WM COCIWHCHUS 3HAHWUN: AHATUTHYCCKHUN, CHUHTCTUYCCKUH,

CpaBHUTEJILHBIN, 0000IAONINN, KiTacCU(PUKAITMOHHBIH.

C nenpio peann3aluyd HAMOHAJIbHO-PETHOHAJIBHOI0 KOMIIOHEHTA B COZEp)KaHUE yueOHOro
npeaMera XUMUs BKIOYEHBI CIIEAYIOINE TEMBbI:
pH pacTBOpa Kak 1okasarenab KUCIOTHOCTU CPEBI;
DIIEKTPOIN3 PACILIaBOB;
XuMus u 310poBbe. MuHepanbHble BOAbl. BUTaMUHBI, TOPMOHBI, JIEKAPCTBA;
Xumus B crpoutenbeTBe. LleMentT. beton;
MuHepanbHble 1 opraHndyeckue yaoopenus. CpeacTsa 3allluThl PACTEHUH;
XuMus U 9K0JI0THsl. XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOILIEH Cpeibl U €ro MOCIIEICTBUS.

[Ipu wu3yueHum yueOHoOro kypca «PelieHune SKCIEPUMEHTAJIbHBIX 3a1ad M0 XUMHH»
MPUMEHSIOTCSl KaK TpPaaWIMOHHBIE, TaK U AUCTaHLIHUOHHBIE (OPMBI OpraHU3alUU OOyUYEHUS.
JucranunonHble POpMBbI 00YUEHHS PEaTU3yIOTCSI B OCHOBHOM C MPUMEHEHHEM MH(POPMAIIMOHHO-
TEJIEKOMMYHHUKAIIMOHHBIX CETeH MPU OMOCPETOBAaHHOM B3aUMOAECHCTBUH C 00YUarOIIUMHCS.
JIMCTaHIIMOHHBIA TPOLIECC BEJIETCS C MOMOIIBI0 JHUCTAHIMOHHBIX TEXHOJIOTUH, HCHOJIb3YHOTCS
nH(}OPMaIIMOHHO-KOMMYHUKAIIMOHHBIE cepBUCHl Skype u Zoom. [InmaHupoBaHUE 3IEKTPOHHBIX
3aHATUN ocylecTBisieTcs 0e3 HapymeHuid TpeboBanuii CanlluH mikosbl 0 MPOAOIHKUTENIBHOCTH
HEMPEPHIBHOTO NMPUMEHEHHs] TEXHUUECKUX cpeacTB. OpraHu3yroTcsi OHJIAH U oduiaiiH ypoKH U
oOpa3oBaTenbHble CcOOBITUS. [IpOAOIKUTENBHOCTS AJIEKTPOHHOTO y4eOHOro 3aHsATHS He
npesbiaeT 30 MUHYT.

Bun HEIPEPBIBHOMN Bpewmst 1edaTenpHOCTH B MUHYTaX
JeSITeILHOCTHU 10 xnacc 11 knacc
IIpocmotp CTaTUYECKHUX

U300pakeHHi HAa  JKpaHax 25 25

OTPa’XCHHOI'0 CCUYCHU A

Ipocmotp BHUJICOCIOKETOB,

30 30
¢uEMOB
IIpocmotp JIMHAMUYECKHUX
u300paKeHUit Ha  9KpaHax 30 30
OTPa)KEHHOT'O CBEUCHMUSI
Pabora ¢ wuzoOpakeHneM Ha 25 25

WHAVNBUAYaJIbHOM MOHUTOPEC




| KOMIIbIOTEpa ¥ K1aBHaTypoil |

DOopMBI TUCTAHIIMOHHO OOYYCHHUS IO MPEAMETY:
eO0pazoBaTenbHbIe BUAEO, PHIBMBI, CIOKETHI
o TpeHaxepsl, MPaKTUKyMbl HAa 00pa3oBaTeIbHOMN 1aTdopme
ePecypcol MHTEepHET
o[IpakTHKyMBI C HCIIOJIb30BAHUEM AJIEKTPOHHOTO MPUIIOKEHUS K YUeOHUKAM
eBupTyanbHble J1abopaTOpHbIE PaOOTHI
eJlekiuu ¢ TEOPETUYECKUM MATEPUATIOM
e /[nanornyeckre BbICKa3bIBaHUS HA OHJIAWH YPOKax
eCamocrosiTenbHble 3a1anus B Google Forms
KOHTpOJIb OCYIIECTBIIACTCS PEryIIpHO JUCTAHIIMOHHO
e[lucrmeHHbIE pabOTHI
eKOHTpOJIb 3HaHUS AUATOTMYECKON 1 MOHOJIOTUYECKOM peun
e3arnoHeHne TabIuIl U CXEM
eTecTupoBaHe Ha PA3IMYHBIX IIaThOopMax
Pecypcsr:
eKoMIbIOTEpHOE U KOMMYHHUKAIIMOHHOE 000pyI0BaHUE
elluTepuer
eba3pl naHHbIX c yueOHoOW wuHpopmanmeit (POLL, «SI- kmacc», JlomamHsas mikona,
InternetUrok.ru, GoogleForms u npyrue

Ilanupyembie pe3yJIbTAThI OCBOCHHS y4eOHOT0 MpeaMeTa
JImuHOCTHBIE pe3yNbTaThl B cepe OTHOMEHHH OOydarommxcs K cede, K CBOEMY 3/I0pOBBIO, K
MO3HAHUIO ceOsi:

eOpHEHTAIMsI OOYJYAIOMIMXCSl HA JTOCTMIKEHHE JIMYHOTO CYACTHS, PEATH3AIHMI0 MO3HUTHBHBIX
JKU3HCHHBIX MNCPCIICKTHUB, HHUIIMATUBHOCTb, KPEATUBHOCTb, TOTOBHOCTE U CHOCOOHOCTH K
JUYHOCTHOMY CaMOONPEIENCHUIO, CIIOCOOHOCTh CTaBUTh LEJIU U CTPOUTH KU3HEHHBIC
IJIaHEIL;

®TOTOBHOCTh M CHOCOOHOCTh OOyYamomuXcs K CaMOpPa3BUTHIO M CaMOBOCHHMTAaHHUIO B
COOTBETCTBUH C O0IEYETOBEYECKHMMHU LIEHHOCTSIMH M MJleallaMU T'PakJJaHCKOTro 0OIecTBa,
noTpeOHOCTh B (PU3UYECKOM  CaMOCOBEPIICHCTBOBAHWH, 3aHATUSAX  CIIOPTHBHO-
03/I0pOBUTEILHOM 1€ TEbHOCTBIO;

SIIPUHSTHE U pealn3alysl LIEHHOCTEeW 3/I0pOBOro U 0e30macHoro odpasa »KU3HH, OepexHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DU3HYECKOMY H
TICHXOJIOTHIECKOMY 30POBBIO;

eHETIPHUATHE BPEIHBIX IPUBBIUEK: KYPEHUs, YIIOTPEOICHHS aJIKOT0JIsl, HAPKOTHKOB.

JluuHocTHBIE pe3ynbTaThl B cdepe OTHomeHWH ofydarommxcs K Poccumm kak k  Pomgune
(OteuecTBy):
®POCCUICKas HWIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUHCKONW HUIACHTUYHOCTU B
MOJIMKYJIBTYPHOM COITMYME, YYBCTBO NMPHYACTHOCTH K MCTOPUKO-KYJIBTYPHOW OOIIHOCTH
poccuiickoro Hapoaa u cyas0e Poccuu, marpuoTusm, TOTOBHOCTD K CIy)eHUI0 OTedecTBy,
€ro 3alIuTe;
eyBAXXCHHUE K CBOEMY HApOAy, YyBCTBO OTBETCTBEHHOCTHU Iepen PonnHOM, ropaocTH 3a CBOU
Kpaii, cBot0 PonHy, Mponuioe U HaCTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoia Poccum.

JIMYHOCTHBIE pe3y/bTaThl B cepe OTHOIICHHH OOydJaromMXCs K 3aKOHYy, TOCYyIapCTBY U K
IpaXTaHCKOMY OOIIECTBY:

®TPAXKIAHCTBEHHOCTh, TPAKIAHCKAs TO3MIUS aKTHBHOTO M OTBETCTBEHHOTO YJIeHA

POCCHICKOTO O0IIECTBa, OCO3HAIOIIETO CBOM KOHCTHUTYIIMOHHBIC MpaBa M O0S3aHHOCTH,
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YBaXKAIOIIEr0 3aKOH M IPaBOMOPSAIOK, OCO3HAHHO MPUHUMAIOLIETO TpPaIUIMOHHbIE
HAI[MOHAJIFHBIC M OOINEYEIIOBEYECKIEe T'YMAaHUCTUYCCKUE U JEMOKPATHYECKHE IEHHOCTH,
TFOTOBOTO K YYaCTHUIO B OOIIECTBEHHOM KU3HU;

STIPU3HAHMCHEOTUYKITAEMOCTH OCHOBHBIX TPaB M CBOOOJ| YEIOBEKA, KOTOPHIC MPUHAIJICKAT
KKIOMY OT POKICHHS, TOTOBHOCTh K OCYIIECTBICHUIO COOCTBEHHBIX MpaB U CBOOO 0e3
HapyIICHUs IpaB U CBOOOJ IPYTrHX JIMI, TOTOBHOCTh OTCTaMBaTh COOCTBEHHBbIE IpaBa U
CBOOOBI YENIOBEKAa M TpaKJaHMHA COTJIACHO OOIICTIPU3HAHHBIM MPUHIUIIAM M HOpMam
MEXIYHapOAHOTO mpaBa M B cooTBercTBUM ¢ Kouctutymumenr Poccuiickont dexnepaiuu,
MpaBoOBasi U MOJIUTUYECKAsI TPAMOTHOCTb;

®MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Da3BUTHUSL HAayKu H
OOLIECTBEHHON MPAKTUKH, OCHOBAaHHOE HA JMAJNIOre KYJIbTYp, a TakKKe pazIu4HbIX (HopM
0OLIECTBEHHOT'O CO3HAHMsI, OCO3HAHHE CBOETO MECTa B MOJIUKYIBTYPHOM MUDE;

JImuHOCTHBIE Pe3yabTaThl B c(hepe OTHOMICHH 00YUYAIOIIUXCSI C OKPYXKAIOIIUMHU JIFOIbMH:

®HPABCTBCHHOE CO3HAHME W MOBEJCHHE HA OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX LEHHOCTEH,
TOJICPAHTHOTO CO3HaHWA W MOBCACHUA B IOJUKYJIBTYPHOM MHUPE, TOTOBHOCTHU U
CIOCOOHOCTH BECTH JHMAJIOr C JPYTUMH JIFOJbMH, JOCTHraTh B HEM B3aWMOIIOHMMAHUS,
HaXoIUuTh O6HII/IC eI 1 COTpYAHHUYATh JJIA UX JOCTUKCHUA,

STIPUHSTHE TYMAHUCTUYECKUX [IEHHOCTEH, OCO3HAHHOE, YBOKUTEIBHOE U T0OpOXKeIaTeIbHOE
OTHOILIEHHE K JPYrOMY YEJIOBEKY, €r0 MHEHHIO, MUPOBO33PECHHIO;

®CIIOCOOHOCTE K COIICPCIKUBAHUIO U q)OpMI/IpOBaHI/Ie IIO3UTHUBHOI'O OTHOIIICHUA K JIIOJAM, B TOM
YUCJIC K JIMIaM C OTpaHUYCHHBIMU BO3MOXKHOCTAMH 300POBbA W MHBAJIWAAM, GepemHoe,
OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHHE K (U3MYECKOMY H TICUXOJOTHYECKOMY
3JI0POBBIO JIPYTHX JIFOJICH, YMEHHUE OKa3bIBaTh MIEPBYIO TIOMOIIIb;

e(OpMUpOBaHHE BBHIPAKEHHOW B TOBEJCHUM HPABCTBEHHOW TMO3UIMH, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOPY /100pa, HPABCTBEHHOT'O CO3HAHUS U MOBEACHUS Ha
OCHOBE YCBOCHHMSI 00II[€UEIOBEUECKUX [IEHHOCTEN U HPaBCTBEHHBIX YYBCTB (Y€CTH, JI0JITa,
CIIPaBEIIMBOCTH, MIJIOCEPUS U IPYKEM00us);

®pa3BUTHE KOMIIETCHIIMA COTPYAHHYECTBA CO CBEPCTHHKAMH, JETbMH MIIAJIICTO BO3pacCTa,
B3POCIBIMH B 00Opa30BaTeIbHOM, OOIIECTBEHHO MOJE3HOW, y4eOHO-HCCIIeI0OBATEIbCKOM,
IIPOEKTHOM U IPYTUX BUJAX IEATEIBHOCTH.

JInuHOCTHBIE pE3yibTaThl B c(epe OTHOLIEHUH OOy4arouMxcs K OKpYXKaloLEMy MUPY, KUBOU
IIPUPOJIE, XYI0KECTBEHHOM KYJIBTYpE:
®MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAUUMOCTH
HayKH, TOTOBHOCTh K Hay4yHO-TEXHHYECKOMY TBOPUYECTBY, BJaJ€HHUE JOCTOBEPHOM
uHpopMaLell 0 MepeloBBIX JOCTHKEHHAX U OTKPBITUSAX MHPOBOH M OTEUEeCTBEHHOMH
HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIEeCTBa;
®TOTOBHOCTh M CHOCOOHOCTH K 00pa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUH BCEH JKHM3HU; CO3HATEIbHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTIETIIHON PO eCCHOHATTbHON U 0OIIECTBEHHOM JESTEHHOCTH,
®3KOJIOTHUECKas KyJIbTypa, OepexHOoe OTHOLICHUS K POJHOM 3emiie, IpUPOAHBIM OorarcTBam
Poccum wm Mupa; NOHMMaHuE BIUSHUS COLMAIBHO-DKOHOMMYECKHX IIPOLIECCOB Ha
COCTOSTHUE MPUPOJIHON U COIMAIbHOM Cpe/ibl, OTBETCTBEHHOCTh 3@ COCTOSTHUE MPHUPOIHBIX
pPECYPCOB; YMEHHUS M HABBIKM Pa3yMHOI'O MPUPOAOIOJIB30BaHUs, HETEPIIUMOE OTHOLIEHHE
K JEeHCTBUSAM, MPHUHOCAIIMM Bpel SKOJOTMHM; NIPUOOpETEeHHE OIbITa 3KOJOro-
HaIpPaBJIEHHOW NEATEIBHOCTH;
®)CTETUYECKOE OTHOIIEHHS K MHUpPY, TOTOBHOCTh K O3CTETUYECKOMY OOYCTPONCTBY
COOCTBEHHOTO OBITA.

JImdHOCTHBIE pe3yabTaThl B cdepe (PHU3UUIECKOro, ICHUXOJOTHYECKOTO, COIMAIBHOTO U
aKaJIEMUYECKOT0 0JIArOmOTyqHsi 00yJarOIIMXCS:
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eu3nUECKOE, SMOIMOHATHHO-TICUXO0JIOTHUECKOE, COIMANbHOE Oaronoiyurne o0y4aromuxcs B
JKU3HA  00pa3oBaTeNbHOW  OpraHu3aliy, OLIyIIEHHWE JeThbMU O€30MacHOCTH H
MICUXOJIOTHYECKOro komdopra, UHPOPMAIIMOHHOM 6€30IacCHOCTH.

MeranpeamMeTHbIe pe3yabTaThl OCBOCHUS OCHOBHON 00pa30BaTEeIbHOM MPOTPaMMBI TIPEICTABICHBI
TpeMs TpyIIaMy YHUBEPCAIbHBIX yueOHbIX nericTBuid (Y'Y /).
PerynstuBHbIC YHUBEpCaIbHBIC yUeOHbBIE ICHCTBUS
BhImycKHUK Hay4UuTCS:
©CaMOCTOSITENTLHO OIPENeATh IeNH, 33aBaTh MapaMeTPbl U KPUTEPUHU, IO KOTOPHIM MOKHO
OIIPENICIIUTh, YTO 1EeJIb JJOCTUTHYTA;
®OIICHUBATH BO3MOXHBIC TIOCTCACTBUS TOCTHIKEHUS TOCTABICHHOW IETH B JEATEIHHOCTH,
COOCTBEHHOW JKM3HU W KH3HU OKPYXKAIOIIUX IIOJICH, OCHOBBIBASCh HA COOOPAXKCHHSIX
STHKH U MOpPaJIH;
oCTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aadd B OOpPa30BATEIBHOU JEATCIBHOCTH H
JKU3HECHHBIX CUTYaITUsX;
®OLICHMBATh PECYPCHI, B TOM YHUCIIC BpEeMs U IpYTUe HeMaTepUalbHbBIC PECYPChl, HEOOXOIUMBIC
JUTSL JOCTHOKEHHSI TOCTABJICHHOM 11EITH;
eBLIOMpATh IyTh JOCTIIKCHHUS IIENM, IUIAaHWUPOBATh PEIICHWE TIOCTABICHHBIX 3aJad,
ONTHUMH3HUPYS MaTepHAIbHBIC K HEMaTEPHAILHBIC 3aTPATHI;
®OpPraHu30BbIBaTh I(PQPEKTUBHBIA IOMCK PECYpPCOB, HEOOXOIUMBIX JUISI JIOCTHUKCHUS
MIOCTABJICHHOU 11CJTH;
®COIOCTABIIATH OJTYYCHHBINA PE3YNbTAT IEATEIFHOCTH C IOCTAaBICHHON 3apaHee EebIo.

[To3HaBaTenbHBIE YHUBEPCATIbHBIC YICOHBIE ICHCTBHA
BhInycKHUMK Hay4uuTCA:
eUICKATh U HAXOJUTh OOOOIIEHHBIE CIOCOOBI PEIIeHUs 3a7a4, B TOM YHCIIE, OCYIIECTBIATH
pa3BepHYTHI MH(OPMALIMOHHBIM MOUCK M CTaBUTh HA €ro OCHOBE HOBbIE (yueOHBIE U
IIO3HABATEJIbHBIE) 3a/1a4H;
®KPUTHYECKH OLIEHMBAaTh M HUHTEPIPETUpPOBaTh MH(GOPMALMIO C PAa3HBIX MO3UIUMH,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUHS B HH()OPMALIMOHHBIX UCTOUHHKAX;
®1ICTIOIb30BaTh  PA3JIMYHbIE MOJEIIBHO-CXEMAaTUYECKHE CPENCTBA JUId  INPEACTaBICHUS
CYLIECTBEHHBIX CBSI3€H W OTHOIIEHHWH, a TAaKKe IPOTUBOPEUMM, BBIABICHHBIX B
MH(OPMALIMOHHBIX HCTOYHUKAX;
®HAXOAUTh M TPUBOJUTH KPUTHUYECKHE APTYMEHTBHl B OTHOLIEHUM JAECHCTBUN U CYXKICHHUU
JPYTroro; CIOKOMHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKHUM 3aMEYaHHUSM B OTHOLICHHH
COOCTBEHHOTO CY)KJIEHUSI, paCCMaTPUBATh UX KaK pecypc cOOCTBEHHOTO pa3BUTHS;
®BBIXOJUTh 32 PAaMKHU Y4E€OHOro MpeaMeTa U OCYIIECTBIATH IIEJICHANPaBICHHBIA TMOUCK
BO3MOXXHOCTEH ISl IMPOKOI0 MEPEHOca CPEICTB U CIIOCOOOB EHCTBHS;
®BBLICTPANBATh WHAMBHUIYATbHYIO 00pa30BaTENbHYIO TPACKTOPUIO, YUUTHIBAass OTPAHUUYEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYEHNUS;
eMEHSTh U YA€ KUBATh pa3HbIC MO3UIIMK B TO3HABATENIbHOM J1€ATEIbHOCTH.

KoMMyHHKaTHBHbBIE YHUBEPCAJIbHBIC YUEOHBIE ICHCTBHS
BbInmyckHUK Hay4uuTCS:
®OCYILECTBIATh JEIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMHU, TaK M CO B3pOCIBIMHU (Kak
BHYTpHU 00pa30BaTeIbHOIN OpraHu3aluu, Tak M 3a ee mpeienamu), oAOupaTh NapTHEPOB
JUIsL  JIeIOBOM  KOMMYHHMKAIlMM  HCXOAS U3  COOOpaXeHHWH  pe3ylbTaTUBHOCTH
B3aMMOJIEICTBYS, a HE JINYHBIX CUMITATUI;
®IIpU OCYILECTBJIEHUH TPYIIIOBOM PabOThI OBITh KaK PYKOBOJUTEIEM, TaK U YWIEHOM KOMaHJbI
B Pa3HBIX POJISIX (T€HEpaTOp UAEH, KPUTHK, UCTIOIHUTENb, BHICTYNAOIIUHI, SKCIIEPT U T.1.);



®KOOPAMHHUPOBATH W BBINOJHATH pabOTy B YCIOBUSAX pPEATbHOTO, BUPTYAIbHOIO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

®pa3BEepHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHMSI C UCIIOJIH30BAHUEM aJIeKBATHBIX
(YCTHBIX M MUCbMEHHBIX ) SI3LIKOBBIX CPE/ICTB;

®pacIi03HaBaTbKOH(DIMKTOTEHHBIE CUTYAallUd U MPEJOTBpaIlaTh KOH(IUKTHI 10 UX aKTUBHOM
¢a3bl, BEICTpanBaTh JEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHUKAIINIO, N30erast JMYHOCTHBIX
OLICHOYHBIX CYKJICHUI.

Brimyckauk Ha yriyOJaeHHOM YPOBHE HAYUUTCS:

®pacKphIBaTh Ha MPUMEPAX POJIb XMMUU B (POPMHUPOBAHUN COBPEMEHHOW HAyYHOW KapTHHBI
MHUPA U B IPAKTUYECKOHN AESITEIbHOCTH YEJIOBEKA, B3AUMOCBS3b MEXKAY XUMHEH U APYTUMU
€CTECTBEHHBIMU HayKaMH;

®aHAJIM3UPOBATh COCTaB, CTPOCHHE M CBOWCTBA BELIECTB, NPUMEHSS IMOJIOKEHUS OCHOBHBIX
XUMUYECKUX TEOPUM: XMMHUYECKOTO CTPOCHHUS OPraHMYeCcKuX coequHeHnd A.M.
bytnepoBa, cTpoeHus aromMa, XUMHYECKOH CBSI3U, AJIEKTPOJIUTUYECKOW JIMCCOLMALUU
KHUCJIOT U OCHOBAHUM; yCTaHABIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX/ly CBOWCTBaMU
BEIIIECTBA U €r0 COCTaBOM U CTPOCHUEM;

®IIPUMEHATH I[paBWJIa CUCTEMATHYECKON MEXIyHAapOJHOM HOMEHKJIATypbl KakK CpeacTBa
pa3IuueHus U UACHTU(UKALIMY BEUIECTB 110 UX COCTABY U CTPOEHUIO;

®COCTaBJISITh MOJIEKYJISPHBIE U CTPYKTYypHbIE (OpPMYJIbl HEOPraHMYECKUX U OPTaHUYECKUX
BEIIECTB KaK HOcHUTeNel HH(OpMalMu O CTPOCHHM BEIECTBA, €ro CBONCTBaxX U
MPUHAJJIEKHOCTU K ONPEEIIEHHOMY KJIacCy COEIMHEHU;

eXapaKkTepH30BaTh (PU3NUECKHE CBONCTBA OPraHUYECKUX BEIECTB;

®IIPUBOJUTH IMPUMEPHl XMMHMUYECKUX pEaKLUM, PAcCKPHIBAIOLIUX XapAaKTEPHbIE XUMHUYECKHE
CBOICTBa OpPraHMYECKUX BEIIECTB M3YUEHHBIX KJIACCOB C LENbI0 UX WACHTU(DUKAIMHU U
00BsICHEHUS 00JIACTH IPUMEHEHHUS;

eOMpeIeNATh MEXAaHU3M pEeaklUd B 3aBUCHUMOCTH OT YCIOBUH IPOBEJIEHUS peakUuu HU
IIPOrHO3UPOBATh BO3MOXKHOCTH IPOTEKAHWS XUMHUYECKHX peaklUil Ha OCHOBE THIIa
XUMHUYECKOH CBSI3M U AKTUBHOCTH PEareHTOB;

®yCTAaHABJIMBATh 3aBUCHUMOCTb PEAKIMOHHOW CIOCOOHOCTH OpPraHMYECKUX COEIMHEHUH OT
XapakTepa B3aUMHOIO BIMSHHMS aTOMOB B MOJIEKYJIAaX C LEJIbI0 MPOTHO3UPOBAHMS
IIPOJYKTOB PEAKIUH;

®yCTAaHABJIMBAaTh T'€HETUYECKYIO CBA3b MEXAY KilaccaMd OpPraHMYeCKHX BEIeCTB IS
000CHOBaHHS NPUHLMUIIMAIBHON BO3MOXHOCTU IOJYYEHHs] OPraHMYECKHX COEAMHEHUMN
3a/laHHOT'O COCTaBa U CTPOEHUS;

®110/I0MpaTh pEareHThl, YCJIOBHUS M ONPENENATh NPOAYKTHI pPEAKIUil, MO3BOJISIOLINX
peanu30BaTh Ja00PATOPHBIE CIIOCOOBI MOTYyYEHUS BAXKHEUIIINX OPTaHUIECKUX BEIIECTB;

®IIPUBOJUTH MIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINM

©00OCHOBBIBaTh MPAKTUYECKOE HCIOJIb30BAHUE OPraHMYECKHX BEIIECTB M MX peakluid B
IIPOMBIIIIIEHHOCTH U OBITY;

®BLINOIHATG XUMUYECKUI 3KCIEPUMEHT IO PAaclO3HABAaHUIO M TMOJIYYEHHIO OpPraHUYECKUX
BEUIECTB, OTHOCSIIMXCSA K pa3jIMYHbIM KJaccaM COEIMHEHUH, B COOTBETCTBHUH C
npaBWJIaMd M TNpueMamMu 0Oe3omacHOM paboOThl € XMMHYECKMMHU BELECTBAMH U
71a00paTOpHBIM 000PYIOBaHUEM;

®IIPOBOJIUTH PAcCyeThl Ha OCHOBE XUMHYECKHX (QOpPMYJI M ypaBHEHUN peakUui: pacyeTbl
MaccoBOM J0JHM (Macchl) XMMUYECKOTO COEAMHEHMSI B CMECH; pacyeTbl Macchl (00bema,
KOJINYECTBA BEIECTBA) NMPOJYKTOB PEAKIMM, €CIM OJHO M3 BEIIECTB JaHO B H30BITKE
(MMeeT pUMeCH); pacdeThl MAaCCOBOM MJIM OOBEMHOM JTOJIM BBIXOZA MPOJIYKTa PEaKI[UH OT
TEOPETUYECKH BO3MOXKHOI'0; pacyeTbl Macchl (00beMa, KOJIMYECTBA BEIECTBA) MPOIYKTa
pEeaKIru, €CJIM OJHO U3 BEILIECTB JTaHO B BUJE PACTBOpPA C ONMPEAECICHHON MacCOBOM 0JeH
pPacTBOPEHHOIO BELIECTBA;
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®IICIIOJIH30BAaTh METO/Bl HAYYHOTO MO3HAHUS: aHAIM3, CHHTE3, MOJIEIUPOBAHNE XHMHUYCCKIX
IPOLIECCOB U SIBICHUN — MPH PEIICHUH Y4eOHO-HMCCIIENOBATENLCKUX 3aad 110 U3yYECHUIO
CBOWCTB, CITOCOOOB TMOJIY4YEHHUS M PAcIO3HABAHMSI OPIraHUYECKHUX BEILECTB;

®BJI/ICTh IPAaBWIAMH OE30MAaCHOTO OOpaIleHUs] C EIKUMH, TOPIOYMMH M TOKCHYHBIMH
BEILIECTBAMH, CPEJICTBAMU OBITOBOM XMMUH;

®OCYIIECTBIATh IOUCK XUMHUYECKOW HH(POpPMAIMK 1O Ha3BaHUAM, HACHTHU(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

®KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATh XMMUYECKYIO0 HH(POPMAIHIO, COJCPIKAIIYIOCS B
COOOIIEHUAX CPEeACTB MaccoBoil uHpopManuu, pecypcax MHTepHera, Hay4yHO-
HNOMYJIAPHBIX CTaThIX C TOYKHM 3PEHUS] €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B LEJSX
BBISIBJICHHSI OIIMOOYHBIX CYXJIEHUH U (POPMHUPOBAHNUSI COOCTBEHHO NO3HIINY;

eyCTAaHABIIMBATh B3aMMOCBS3HM MEXIy (pakramMu M TEOpHel, NPUYMHOW W CIEACTBUEM IIPH
aHaiM3e NpOOJIEMHBIX CHTyalliii W OOOCHOBaHWM NPUHMMAEMBIX PEIICHUH Ha OCHOBE
XMMHYECKUX 3HAHUM;

BrimyckHUK Ha yriTyOJI€HHOM YPOBHE MOJIYYUT BOZMOXKHOCTh HAYYUTHCS:

e(hopMyIHPOBATH 1IEJIb UCCIIEAOBAHMS, BBIABUTaTh U MPOBEPSTH SKCIIEPUMEHTAIBHO MMIIOTE3bI
0 XMMHMUYECKUX CBOICTBaxX BELIECTB Ha OCHOBE MX COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH
BCTYNaTh B XMMUYECKHE PEAKIMH, O XapaKTepe M NMPOIYKTaX Pa3IUYHBIX XUMHUYECKHUX
pEaKIu;

®CaMOCTOSITENIFHO TUTAHUPOBATh U MPOBOJIUTH XUMHUYECKHE SKCIIEPUMEHTHI C COOJIOACHUEM
paBuJl 0€30MacHOM pabOTHI ¢ BELIECTBAMU U 1a00paTOPHBIM 000PYI0BaHHUEM;

SUHTEPIPETUPOBATh JJAHHBIE O COCTaBE€ M CTPOCHUU BELIECTB, IOJYYEHHBIE C IOMOILIbIO
COBPEMEHHBIX BO3MOXXHOCTh NPOTEKAHUS PEAKUUH HOHHOTO OOMEHAa M OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peakINil.(hu3NKO-XUMHUUECKUX METOJIOB;

®XapaKTePH30BaTh POJb OPraHMYECKUX COCIWHEHWH KaK BaXHEHIIMX OWOIOTHYECKH
AKTHUBHBIX BEUIECTB M HEOPTAHUYECKUX COCTMHEHUN;

*IIPOTHO3UPOBATH

COJAEP/KAHUE OBYYEHUA

10 k1acc

OO01mme BONpOCHI 10 OPraHUYeCKoil XUMUH

TexHuKa pemeHus dKCIepuMeHTaIbHbIX 3a1a4. [IpaBuia Oe3onacHoCcTH pabOTh B 1aOOPATOPHUH.
Oxka3zaHue nepBOM MOMOILIM MpPU OTPABICHUSAX M OKOTax. XUMHUYECKHE pPEaKTHBBl M UX
knaccupukanus. [lonsarue "dmcroro BemectBa'. IlpaBmiia XpaHEHUS XUMHUYECKUX PEAKTHBOB.
Jemouncrpanun: Tabnuna "TexHuka 6e3omnacHoct B kabunere xumun'". [locyna nns xpaHeHus
JDK, JIBXK, xpaHeHue peakTMBOB 10 TpyIaM B 1a00paTOpUK XUMUYECKOTO KaOuHeTa
Xumudeckasi mocyaa. MbIThbe M CyIIKa XUMHWYECKOW MOCyAbl. XUMHUYecKas mocyna (o0mero
Ha3HA4Y€HMs, MEpHas, Ha3BaHUE, pa3Mepbl U IpaBUiIa IOJIb30BaHMS). TEXHOJIOTHS pELICHUS
DKCIIEPUMEHTANBHBIX 3a7a4. CTpOeHHE MOJIEKYJ OpPraHWYECKHX COEAMHEHUH. 3HAKOMCTBO C
TEXHOJIOTUEN NpoekTupoBaHus. Mozaenn Monekyn. Tumsl Mozaenell MOJIEKYd OpPraHMUYECKHUX
COCTMHEHUI: IIapocTepkHeBbIe, Jperinunra, Ctioapra-bpurieoda.

M3rotoBieHue MapoCTEPKHEBOM MOJIENN MOJIEKYJI METaHa, dTaHa, IPOIaHa, TUJIEHA, alleTHIICHA,
OeH3oi1a, PYHKIIMOHAIBHBIX MMPOU3BOJIHBIX YB ¢ pa3HbIMH rerepoaToMaMu: METHJIOBOTO CIIHPTA,
aleTalbJeTna, YKCYCHOM KHCIIOTBHI, METHWJIaMHHA ¥ aMHUHOYKCYCHOM KHCJIOTBHI, (eHona u
aHwiIMHA. KayecTBEHHBIN JJIEMEHTApHBI aHAIN3 OpPraHMYECKHUX COEAUHEHMH. Bbiaenenue u
OUMCTKa opraHuueckux BemiecTB. QPuubTpoBanue. Bopasnas ©Oansa. Ileperonka. CreneHb
OKHCIICHHSI B OPraHUYECKHX MoJieKynax. BeiBoj oOmmx (opmyn kimaccupUKAlMOHHBIX TPy
OpraHWYecKux coenuHeHmil. 3amecturenbHas HomeHkimarypa MHIOITAK. OcoGennoctu



HOMEHKJIATYpbl BAKHEHIINX KJIACCOB YIieBOA0pOA0B. OCOOEHHOCTH HOMEHKIIATYPhl BaXKHEUIIINX
KJIacCOB (DYHKIIMOHAIBHBIX coenuHeHui. M3omepus. OnTtudeckas n30Mepusl.

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

[TpakTdeckne paboTel. MojaenupoBanue MoJieKysn. KadecTBEHHBI M KOJUYECTBEHHBIM
3JIEeMEHTApHBIN aHAIIN3 OPraHUYEeCKUX COCTUHEHUIA.

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

Oco0eHHOCTH OpPraHuYecKuX BellecTB

KauecTBeHHBIE peakuMu Ha YriaeBoaopoiabl. OpUEHTUpYIOIIee ACHCTBUE 3aMecTUTeNed. THrbl
XUMUYECKUX PEAKIUHA C y4acTHEM YIJIEBOJIOPOJAOB. OKHUCIUTEIBHO - BOCCTAHOBUTEIIHHBIC
peakuuu C  y4yacTHEM  YIJIeBOAOPOAOB. THMBI XMMHYECKHMX pEaKIuil ¢  y4acTHEM
KHCJIOPOJICO/ICPKAIIMX OPraHWYeCKUX coeIuHEeHHil. PelieHue 3ajad Ha ompenesieHue cocTaBa
ra3oBoil cmecH. [ajgoreHNpou3BOAHBIC YIIEBOAOPOAOB. THINBI XUMHYECKHX peakuuid B
opraHnyeckod XuMuu. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIUU B OPTraHUYECKOW XUMUHU.
[[BeTHBIE peaKIMH B OpraHUYecKOr XumuH. OKUCIUTEIHHO - BOCCTAHOBHUTEIbHBIC PEAKIMH C
Y4acTHEM KHCIIOPOJCOACPKAIIMX OpPraHUYeCKUX BellecTB. MaeHTudukamus oOpraHuyecKux
BEIIIECTB.

KauyecTBennsbie 3agaum. KauyecTBeHHbIE 3agauum 1mo TeMe «YTIeBOaOpoabl».KauecTBeHHbIE
3agaun no Teme «CrnupTel». KauecTBenubie 3amaun mo teme «KapOOHHMIBHBIE COEIUHEHUS.
KauectBennsie 3amaun o teme «KapOokcuiabHbie coeHeHUs». KauecTBeHHbIE 3aa4u 110 TeMe
«A30TcoepKallue OPraHUYECKUE COSTMHEHHUSI.

JladopaTropHblie onbIThbl. KauecTBEHHBIE peaKIuu Ha YIJIEBOI0POIbI

IIpakTuyeckue padorsl. CuHTe3 OpoMdITaHA U3 cHUpTa. PelieHne 3KCIepUMEHTANbHBIX 3a/1a4y
«MnenTnduKanms OpraHUIeCKUX BEIICCTBY

Pacuernblie 3amaun. OnpeneneHre MOJNEKYISPHON (opMyIbl (YHKIIMOHATIBHBIX MPOU3BOIHBIX
YIJI€BOI0POOB

O0Hapy:xeHHe OPraHuYeCKOro BelecTsa B CMeCH

Jladoparopubie padorbl. OOHapy)XeHHE HEIPEACIbHBIX >XHUPOB B PACTUTEIBHBIX Macliax.
Ob6napyxenue ¢epmenToB. OOHapyKeHHE KpaxMana B MHIIEBBIX Mpoaykrax. OOHapykeHue
CAMITWJIOBOM W aleTWICATMIMIOBOM KHUCIOT B JIEKAPCTBEHHBIX cMecax. OOHapykeHue
OpPraHMYECKUX BEILECTB B JIEKAPCTBEHHBIX IpernapaTax

Pemienue pacueTHbIX 3a1a4

Pacuernble 3amaum. BpiBog MosekynspHOW (OpPMYIbl METAIIOOPTaHUYECKUX COeIUHEHUN
(xmopoduit, TeMorioOuH, reMolmaHuH). PemieHue 3amad ¢ 9KOJIOTHYECKUM  COJEPKaHHEM.
Permenrie KOMOMHIPOBAHHBIX 33/1a4 M0 YPABHEHUSM XUMHUECKUX PEaKIIUH.

11kaacc

PacTBopbI

Hctunable pactBopbl. CrmocoObl BBIpRKEHHSI COCTaBa PAcTBOPOB: MOJISIpHAs KOHIIEHTpAIus,
MaccoBasi J0Js BemnlecTBa B pacTBope. KOHIEHTpuUpoBaHHbIE U pa30aBlIEHHbIE PaCTBOPHI.
[IpuroroBnenue pactBopoB. OnpeneneHre KOHIIEHTPAllud PaCTBOPEHHOIO BEILIECTBA.
DneKTponuTHdeckass — Aaucconuarnus. Peakmuum  woHHOro oOmeHa. KwuCIOTHO-OCHOBHBIE
WHJUKATOPBIL.

JemoncTpanuu.  OmpeneneHue 3JIEKTPOIPOBOJHOCTH COEIMHEHUH HEKOTOPBIX BEIECTB.
Brnusinue pa36aBneHust Ha CTENEHb AUCCOIMAIINH YKCYCHON KUCIOTBI

Jlaboparopubie ombIThl. OnpeneneHne pH pacTBOpPOB KHCIOT, OCHOBaHUN. XUMHYECKHE
CBOMCTBA COJIEM, KUCIOTHBIX M OCHOBHBIX THIPOKCHUIOB B CBETE€ TEOPUM BJIEKTPOJIUTUUYECKON
JUCCOLIMAIINY.

Pacuernble 3agauu. OmnpeneneHue wmacchl pacTBopa. Pas3OaBieHue, KOHIICHTPHUPOBAHUE
pactBopoB. Kpucramioruapartel. PemieHue 3amad mo ypaBHEHMSIM PEAKIUMiA, MPOTEKAIOIIUX B
pacTBopax.



3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKkuni

[unponu3 comel, ycuieHwe u ocialieHue ruaponusa. HeoOpaTumblii THIPOIW3 COJEH.
KommiekcoobpazoBanue B BOJAHBIX pacTBopax. OKUCIUTETbHO—BOCCTAHOBUTEIBHBIC PEAKIUU.
OKHCIUTENIBHO—BOCCTAaHOBUTEIbHAS JIBOMCTBEHHOCTh COCIMHECHUM. OxucnuTenpHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU C YYaCTHEM NEpPEXOAHBIX METAJUIOB: MEIH, JKejle3a M HUX
coequHeHU. OKHUCIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU C YYAaCTUEM IEPEXOAHBIX METAJIJIOB:
XpOMa, MapraHia 1 uxX coeInHEeHH. OKHUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU TAJIOT€HOB U
MX COCIUHEHHIA.

Jlaboparopubie onbIThl. Onipeaenenue pH pacTtBopoB coseil. Biusinue 31eKTpOHHON CTPYKTYPhI
LEHTPAJIBHOIO HOHA HAa OKPAacKy KOMIUIEKCOB. BiusHHME NpHUpOABI JUIaHAOB Ha OKPAaCKy
KOMIUIEKCOB. Paspymenune ammuayHoro komiiekca Mend. CpaBHEHHME — YCTOMYHMBOCTH
TUOIMAHATHOTO U (PpropuaHoro komruiekcoB xenesa (III). [Tomydenne u cBoiicTBa KOMIUIEKCHBIX
COCIMHEHUN Meau, LUHKa, allOMUHUA, cepebpa u xeneza. XHUMHUECKHE CBOMCTBa Colel,
KUCJIOTHBIX W OCHOBHBIX THAPOKCHUJOB B CBETE€ IMPEACTAaBICHUN 00 OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakiusax. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEAaKIMUM MEOu U €€
coequHeHU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU Kejle3a M €ro COEIUHEHUI.
OKHMCIHUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMM XpoMa M €ro CcoeIuHeHU. OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIHUH MapraHia M €ro COCIUHEHUW. [[elicTBME KOHIEHTPUPOBAHHOU
CEpHOHN KHCIIOTHl Ha KPUCTANIMYECKUI mepmaHraHaT kamus. OkucieHue kKpacHoro docdopa
CMECBIO IIEpMaHraHaTa Kajusi M CEepHOM KUCIOThl. OKHMCIEHHE 3TUIIOBOIO CIHPTA, INIMLIEPUHA,
IJIFOKO3bI, caxapo3bl. M3ydeHne cBOMCTB pacTBopa runoxioputa Hatpus. [lonyuenue kuciopona
Pa3IoKEHUEM TUIIOXJIOpUTA HATPHUSL.

IIpakTuyeckue padorel. ['uaponus coneil. [lonydenue cynbdara rerpaamuamenu (II).

Wzyuenue cBoicTB ruapodocdara Harpus. MizydeHne cBOMCTB ruapokapboHaTa kanus. M3ydenne
CBOICTB ruApoCyIbGuUTa HATPUSI.

Pacuernbie 3apaun. OnpeneneHre MaccoBOM J10JIM MPOAYKTOB PEAKIMU B PacTBOPE, €CIU OJIHO
U3 pearupyronmx BeIeCTB 1aHO B U30BITKE.

XuMus MeTAVI0B

KauecTtBennble peakuun Ha KaTHOHBL. KaTuoHbl mepBoil aHanmuTHueckol rpymmbl. KaTnoHbl
BTOPOM aHANMTUYECKOM Trpynnbl. KaTHOHBI TpeThed aHanuTHYEeCKOW rpynmbl.  KaTHoOHBI
YeTBEPTOM aHamuMTU4YecKou rpymnmsl. KauectBenHoe onpenenenue nonoB Menu II. KauectBennoe
OIpEeIETICHUE HOHOB HATPUS U KaJIUS

JlaGopaTopHuble onbIThl. KadecTBeHHOE onpezeneHue HOHOB cepedpa, ceuHia II. KauectBenHoe
ornpezeneHue HOHOB Oapus U kanblus. KauecTBeHHOE onpesiesieHne HOHOB antoMuHus, Xxpoma 11
u uuHka. KauecrBenHoe onpenenenne noHos kenesa I, I1I, mapranna Il u maruusa. KauecrBenHoe
onpenenenue noHos menu 1. KauectBeHHOE onpeenenrie HOHOB HATPUS U Kaaus
IIpakTuyeckne padorbl. PemeHune »skcnepuMeHTanbHBIX 3adady  «KadecTBeHHBIM aHanu3
pacTBopa. OnpeneneHue KaTHOHOB B PACTBOPE»

XuMHs HEMeTAJVI0B

KauecTBeHHBIE peakii Ha aHUOHBI. AHUOHBI ITEPBON AHAIIMTHYECKOW I'pyHbl. AHHOHBI BTOPOM
AQHAJIUTUYECKOM IpyNIibl. AHUOHBI TPEThE aHAaTUTHUYECKOM rpynmbl. KauecTBeHHOE onpeneneHne
MOHOB AMMOHHUS.

JlabopaTopubie onbiThbl. KauecTBeHHOe ompeneneHue cynbdar-, cymbQur-, KapOoOHaT-,
oprodocdar-, Tnocynbhar-, XpoMar- U TUXpoMaT-uoHOB. KauecTBeHHOE ompeneseHue XJI0pHui-,
Opomuna-, #omuna-, cynabGUA- HOHOB. KauectBenHoe omnpeneneHnue HUTpaT-, alerar-,
IepMaHraHaT-uoHOB. KauecTBeHHOE onpeiesieHne NOHOB aMMOHMUSI.

IIpakTuyeckne padorbl. Pemenue »skcnepuMeHTanbHBIX 3aaauy  «KaudecTBeHHBI aHaNIN3
pacTBopa. OnpeeneHue aHMOHOB B pacTBOPE»

Pacuernbie 3agauun. OmnpenenaeHre cocTaBa CMECH BELIECTB.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHuUe pa3aesioB M TeM MPOrPaMMBbl Beero Koutponbubie  [IpakTHueckue " If;l:lod;[;gg;i)e})lme
padoThI padoThI pecypebi
Pa3nes 1. O61mue BOnpockl 10 OPraHu4eckoi XUMHH
1.1 MecTto U ponb OPraHUYECKOW XMUMHHM B CUCTEME 2 1 bubmumoreka [IOK
HayK O MPUpPOJIE. https://m.edsoo.ru/00adb59e
bubnnoreka [JOK
1.2 Hsomepis ! bitpsdin edso0/00adbeb
bubnnoreka [JOK
1.3 Howertknatypa 2 bitpsdin edsoo/00adb7e
Uroro no pazneny 5
Pazjen 2. Oco6eHHOCTH OPraHNYeCKUX BellecTB
bubnuorexa [JOK
21 ¥ TIEBOROPOAE ? https://m.edS(I)_E).ru/OOadbcbO
2.2 Kucnoponconepkaiue coeTuHEHHS 10 2 Eggi?/;r.eeﬁg.)rﬁ/()()a dbe9a
2.3 A3oTcoaepKale CoeTMHEHUS 4
Hroro no pazaeny 22
Pa3znen 3. O0OHapy:KeHNe OPraHN4ecKOro BeuecTsa B CMeCcH
31 OO6HapyxeHue yrieBoJI0B, KUPOB, PEPMEHTOB U 4 bubnunorexa [JOK
JIEKapCTB https://m.edsoo.ru/00adcade
Uroro no pazneny 4
Pa3nes 4. Pemienue pacueTHbIX 32124
41 BriBoI MOJIEKYJISIPHON (bopMmyIbl, 3 bubnnoreka [JOK
9KOJIOTMYECKHE U KOMOMHHUPOBAHHBIE 33141 https://m.edsoo.ru/00adcade
Hroro no pazneny 3

11



‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

34

TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KosunuecTBO 4acos DJIeKTPOHHbBIE
(undposbie)
Ne o/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Beero KonT%oanHe HpaKTﬁﬂquKﬂe 0fpazoBaATELHEIE
padoThI padoThI pecypesl
Pa3znen 1. PacTtBopsl
bubmuorexa [JOK
L1 Pactoper 4 https://m.edsoo.ru/00adb59e
bubmuorexa [JOK
12 Peaxuuu norHoro oomena 6 https://m.edso0o.ru/00adb6b6
Uroro no pazneny 10
Pa3nes 2. 3akoHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX PeaKIuii
bu6mmoreka [IOK
s Punposms 3 2 https://m.edsoo.ru/00adbcb0
bu6mmoreka [JOK
2.2 Kommnexcoobpasosanue 2 I https://m.edsoo.ru/00adbe9a
2.3 OKHUCINUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 6 1 Brommozexa OK
' peartt https://m.edso00.ru/00adb6b6
Hroro no pazgeny 11
Pa3zpen 3‘. XuMHA MeTaLJI0B
3.1 AHaJIUTHYECKHE TPYIIbI KATHOHOB 4 bubmorexa LHOK
) https://m.edsoo.ru/00adcade
bubmuorexa [JOK
3.2 KauecTBeHHOE OmnpeiesieHne KaTHOHOB 3 1 https://m.edsoo.ru/00adcade
Uroro no pazneny 7

Pasznea 4. XumMus HeMeTALJIOB

12



bu6mmoreka [IOK

4.1 AHanUTUYECKHUE TPYIIbl aHUOHOB https://m.edsoo.ru/00adcade
4.2 KauecTBeHHOE OnpenesicHue aHHOHOB bubmmorexa LHOK
https://m.edsoo.ru/00adcade
Hroro no pazueny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBo yacos
Ne i/ Tema ypoka Kontpoabnubie IIpakTuyeckue OICKTPOHHbIE WH(PPOBbIe
Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI

| MecTo U posib OPraHM4EeCKOM XMMHUH B CUCTEME HAYK 1 bubmmoreka [JOK
o npupojie. Uctopus opraHuyecKol Xumuu https://m.edsoo.ru/00adb59e

) [IpakTrueckas padota «MoaenupoBaHue 1 1
OpPTraHUYECKUX MOJICKYJI»

3 Bupl uzomepun. KauecTBeHHbBIC 3a/1a4U 110 TEME 1 bu6mmoreka [IOK
«3omepusi» https://m.edsoo.ru/00adb7e2
Howmenxknarypa MIOITAK. OcobenHoctu

4 HOMeHKJIaT;g)LI BOKHEHIINX KJIACCOB OPraHUYECKUX 1 bubmmorexa LOK

2 https://m.edsoo.ru/00adbac6
COCIMHEHUI

5 Onpenenenne GoOpMyIIbI BEIIECTBA IO U3BECTHOMY 1
AJIEMEHTAPHOMY COCTaBY

6 THUIIBI XUMHUUYECKUX PEAKLIUHI C yUaCTUEM 1 bu6mmoreka [JOK
YTJIEBOJIOPOIOB https://m.edsoo.ru/00adbcb0

7 Ornpenenenue MOJEKYJISIPHON (HOPMYITBI 1
YIIIEBOAOPO/IA MO MPOJYKTaM CrOpaHUst

3 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU C 1 bu6mmoreka [JOK
y4acTUEM YTIJIEBOJOPOJIOB https://m.edsoo.ru/00adc28c

9 Kongepenmus «Kayuyk. Pezunay 1

10 Pemenue 3agad Ha onpeieIeHne cocTaBa ra3o0Boi 1

CMECH

11

Brruucnenue maccoBoi 10u (00bEMHOM JTOJTH)
BBIXOJIa TPOIYKTA PEAKIIMHU OT TEOPETUUECKHU
BO3MOXHOTO 110 TeMe «llomyuenue yriieBoiopoaoB B
MPOMBIIIIEHHOCTH»




KauecTBeHHBIE peaKkIMK Ha yTIEBOJOPOIbI.

bubmuorexa [JOK

12
MpeicnurenbHbli skcniepuMent JIO https://m.edsoo.ru/00add448
Ornpenenenue MOJIEKYJISIPHOW U CTPYKTYPHOI
13 (GOpMyII YIII€BOA0PO/IA 10 €r0 PEAKIUOHHOM
CrocoOHOCTH
14 Kondepenmus «IIpupoaHbie HCTOUHUKA
yIJI€BOJAOPOAOBY»
15 IIpakTuyeckas pabora «CuHTe3 OpoMaTaHa U3
CIIHPTa»
16 Onpenenenne MOJIEKYISIpHON (HOPMYIIbI
KHUCJIOPOACOAEPIKAIINX OPraHUYECKHX COeAMHEHHH
17 K 10 bubmuoreka [JOK
AICCTBCHHBIC peakiiH CiiupTon https://m.edsoo.ru/00addbfa
CpaBHEHHE XMMUYECKUX CBOMCTB CIIUPTOB U bubnnorexa [HJOK
18
dbenonos JIO https://m.edsoo.ru/00addecO
19 BzanMHOe BiHsHEE aTOMOB B MOJIEKYJIaxX bubmoreka [IOK
KHCIIOPOJICOMIEPIKAIIMX OPTaHMIECKUX COCMHEHHI https://m.edsoo.ru/00adbcb0
20 KauectBennsie 3agauu 1o teme «KapOoHUIBHEBIE
coequHeHus» JIO
21 THUIIBI XUMHUYECKUX PEAKIIUI C yUACTUEM bu6mmoreka [JOK
KHUCJIOPOJICOAEPKAIIUX OPraHUIECKUX COEMHEHNH https://m.edsoo.ru/00ade348
2 KauectBennslie 3agaun o reme «KapOokcunbHbIe bubnnorexka [JOK
coequuenus» JIO https://m.edsoo.ru/00ade488
23 [IpakTuueckas pabora « CHHTE3 CIIOKHOTO dhUpar
24 BriBo MOsTeKynApHON (OPMYITBI a30TCOASPKALITUX

OpraHNYeCKUX COCTMHEHUHN
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bubmuorexa [JOK

75 KauectBennsie 3a1auu 1o Teme «A30TcoepKalme 1
OPraHUYEeCKUE COCTUHEHU S https://m.edsoo.ru/00ade802
26 " . 710 1 bu6mmoreka [IOK
3YHCHHC CBOHCTB MOYCBHHEL. https://m.edsoo.ru/00adea28
2 eoporconepatinm A soTcotepa | Bubmiorera LIOK
POACOACHAIL Aieprattt https://m.edsoo.ru/00ade64a
OPraHMYECKUMHU COCTMHEHUSIMU
28 Obnapy>keHue HenpeaeIbHbIX KHUPOB B 1 bubmmoreka [JOK
pactuTenbHbIX Maciax JIO https://m.edsoo.ru/00ade802
29 O6napy>xeHHe KpaxMasa B MHUILEBBIX IPOAYKTAX 1 bubimmoreka [IOK
JIO https://m.edsoo.ru/00adeeab
bubmuorexa [JOK
30 | Obmapyxenne pepmerros JIO ! https://m_eds00.ru/00adf004
OO6Hapy>keHue OpraHuYecKuX BEIIECTB B bubnuorexa [JOK
31 1
JIeKapCTBEHHBIX npenaparax JIO https://m.edsoo.ru/00adf180
BriBo MosiekyIsipHON (OpMYIIBI
32 METAJIOOPTaHUYECKUX COeTMHEHUH (XI0pOodu, 1
reMOrJIOONH, TeMOIIMaHHH )
33 Penrenue 3a1a4 ¢ 5KOJOTHYECKHM COAEPKAHUEM 1
34 Pemrenre KoMOMHUPOBAHHBIX 33/1a4 IO YPaBHEHUSM 1
XUMHYECKUX PEAKIUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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INOYPOYHOE IINTAHUPOBAHUE

11 KIIACC
Kouu4vecTBO 4acoB
Ne i/ TeMa VDoKa KOHTDONLHEL A —— JJleKTPpOHHBbIE HU(PPOBHIE
B yp Bcero OHTPOI ¢ p ccxne o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Hctunnsie pactBopbl. CriocoObI BRIpaKEHUS COCTaBa Bubmorexa LIOK
1 aCTBOPOB: MOJISIpHas KOHLICHTPAIIKI, MACCOBas JOJISI 1
Eemec TI; . paCTlfOpe HeHTpatA, A https://m.edsoo.ru/00adb59e
KoHneHTprupoBanHbie 1 pa30aBIICHHBIC PACTBOPHI. Bubmorexa LIOK
2 [IpuroroBnenue pactBopoB. OnpeneneHue 1
https://m.edsoo.ru/00adbcb0
KOHIIEHTPALMKM PAaCTBOPECHHOI'O BEIICCTBA
p p p JIO b
3 Pemenue 3anau "Pa3z06aBnenue, KOHIIEHTPUPOBAHUE 1
pacTBOpoB"
4 Pemenue 3amau "Pa3z6aBnenne, KOHIIGHTPUPOBAHUE 1
pactBOopoB"
bu6mmoreka [IOK
5 DnekTpoimTHiecKkas auccoruanus JIO 1
P a ran https://m.edsoo.ru/00adbcb0
bu6mmoreka [JOK
6 Peaknmu nonnoro oomena JIO 1
1 https://m.edsoo.ru/00adbcb0
bu6mmoreka [IOK
7 Kucnorao-ocnoBHbIC HHANKATOPHI JIO 1
A P https://m.edsoo.ru/00adbe9a
8 Pemenue 3amau "Onpenenenne maccel pacteopa’ 1
9 Pemenue 3anau "Kpucramnoruaparsr” 1
10 Pemrenne 3amau "Pemenue 3a1a4 o ypaBHEHUAM 1
peaxiuii, MpOTEeKAIOIINX B pacTBOpax"
11 IMaaponus conel, ycuiieHne u ocinabiaeHne 1 bubnnorexa IIOK

rusponusa.HeoOpaTumelii ruaponus coneit JIO

https://m.edsoo.ru/00adcd68




12

[TpakTuueckas pabora "['mnponus coneit"

[IpakTuyeckas padora "M3ydyeHnue cBoicTB

13 ruapodochara ¥ THAPOKapOOHATA IETOIHOTO
Metaya"
bu6mmoreka [JOK
14 Kommiiekcoo6pa3oBanue B BOJHBIX pacTBopax JIO
P /HHBIX PACTROD https://m.edso0.ru/00add8b2
15 [TpakTuueckas padora "[loydenue cynnhara
terpaamuamenu (I11)"
OKUCINTENEHO—BOCCTAHOBUTEIHHBIC PEAKIIHH.
16 OKHCIUTENTEHO—BOCCTAHOBHUTEIIbHAS pBoﬁgTBeHHOCTL bubmorexa [JOK
- A https://m.edsoo.ru/00addd 12
COeTMHEHU I

17 [IpakTuueckas pabora "M3yyeHue cBONCTB
ruapocyinbdura HaTpHs"

s OKI/ICJ‘II/ITGJ‘IBHO—BOCCTaHOBI/ITeJ'IBH.BIe PEaKIuu C BuGnuorexa LIOK
Y4ACTHEM HEPEXOHBIX METAIUIOB: MEJIH, JKele3a 1 X https://m.edsoo.ru/00addecO
coenunenuit JIO

i OKI/ICJ‘II/ITCJ'IBHO—BOCCTaHOBI/ITeJ'IBH.BIe PEaKIuu C BuGnuorexa LIOK
Y4aCTHEM NEPEXOAHBIX METAIIIOB: XpOMa, MapraHIla https://m.edsoo.ru/00adbeb0
u ux coenunenuit JIO

20 OKHCANTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH bubnnoreka [JOK
rajloreHoB u ux coeauuenuii JIO https://m.edsoo.ru/00ade104
Pemenue 3anau "OnpeneneHue MaccoBOi 1011

21 MIPOJIYKTOB PEAKIIUU B PACTBOPE, €CIIU OJTHO U3
pearupyromurx BemecTB JaHO B U30bITKe "

29 KauecTBeHHBIC peaKIMy Ha KaTHOHBI. KaTHOHBI bubmmoreka [LIOK

NepBoH aHaANUTHUYECKOM rpynnsl JIO

https://m.edsoo.ru/00ade488
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bu6mmoreka [IOK

23 KaTuoHsl BTOpoii aHanmuTHIecKoi rpymmsl JIO 1 https://m.edsoo.ru/00adbeb0
24 Katronbl TpeTheii aHanuTuyeckoi rpymibt JIO 1 Bubarorexa IOK
yi https://m.edsoo.ru/00ade64a
25 KaTroHbl 4eTBepTOil aHanuTHYecKoil rpymimsl JIO 1 bubamorexa IOK
https://m.edsoo.ru/00ade802
bubmuorexa [JOK
26 KauectBennoe onpeznenenue nonos meau (1I) JIO 1 https://m.edsoo.ru/00adea28
27 KauecTBeHHOE onpesienieHne HOHOB HATPHUS U KaJIHs 1 bubnnoreka [JOK
JIO https://m.edsoo.ru/00ade64a
[IpakTnueckas padota. Pemenue
28 AKCIIEPUMEHTAIIbHBIX 3a7a4 "KauecTBeHHBIN aHAIU3 1
pactBopa. OnpeneneHue KaTuOHOB B pacTBope”
29 KauecTBeHHBIE pEaKIMM HA AaHHOHBL AHHOHEI 1 bubmmorexa LIOK
MepBO aHANIUTHYECKOH rpyrsl JIO https://m.edsoo.ru/00adeea6
30 AHHOHBI BTOPOii aHATUTHYECKOM T J1O 1 Bubamorexa IOK
p PYHIET https://m.eds00.ru/00adf004
31 AHHOHEL T . . 710 1 bubmuoreka [JOK
PCTRCH AHATITHHCCKON TPYIIIIbL https:/m.edsoo.ru/00adf180
32 KadecTBeHHOE onpeseeHie HOHOB aMMoHHst JIO 1 bubmmorexa LOK
https://m.edsoo.ru/00ae0d0a
[IpakTuueckas pabora. Pemenue
33 SKCIIEPUMEHTANbHBIX 3a/1a4 "KadecTBeHHBIN aHanu3 1
pactBopa. OnpeneneHne aHHOHOB B pacTBope"
34 Pemenne 3amau "OmnpeneneHune cocraBa CMeECH 1
BelecTs"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Xumus: 10-it knace : yrpyonénnsiii yposenb : yueonuk / O.C. I'abpuensn, I.I' Octpoymos, C.A. Crnaaxos, A.H. JIEBkuH. — 2-e u3n., crep. —
Mockaa : IIpocBenienue, 2022

Xumus: 11-# kmace : yrpyonéunsiii ypoens : yueobnuk / O.C. I'abpuensn, U.I' Octpoymon, C.A. Cnaakos, A.H. JI€BkuH. — 2-e¢ u3m., crep. —
Mockaa : [Ipocsemienue, 2022

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

Xumus (yrayOneHHbiil ypoBeHs). Peanuzanusa tpeboBanuit ®I'OC cpennero oOiiero o0pa3zoBaHus: METOAUYECKOe mocodue g yuurtens / [A. A.
Kasepuna, M. I'. Cuactunal; nayu. pen. H. B. CBupunenkona; nox pen. A.A. Kasepunoit. — M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHSA
obOpazoBanus», 2023. — 100 c.: w1

I'a6puensu O.C., Octpoymos W.I'.: HacronbHas kaura ans yuutens xumun. 10 kiacc: MeToauueckoe mocooue

I'abpuensu O.C., JIsicoBa I'.I'.: HacTonpHas KkHUTa 715 YIUTENst XUMHUHU B 2-X dacTaX.11 kmacc: MeToaudeckoe mocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

ebubanoreka nudposoro odbpazoparenbHOro kontenra: cat — URL: https://educont.ru/ - TekcT: 37€KTpOHHBIH
eVpoku no yuebHomy npeamety "Xumus 10 - 11" ®IAOY A0 "Akanemus Munnpocsemenus Poccunhttps://apkpro.ru/- TeKCT: 2I€KTPOHHBIN
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