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PABOYAJS ITPOT'PAMMA
110 BHEYPOYHOIi IeITeIbHOCTH
XumMus HA NATh
(«Yuenbe ¢ yBaeueHHEM!»)

(TpuIto’KEHNE K OCHOBHOM 00pa30BaTeIbHOM MTpOrpaMMe OCHOBHOTO OOIIET0 0Opa3oBaHUs
MAOQOY-Teirumickoit COILLI)

VYpoBeHb 00yuenus (kiacc) 9 ocHoBHOe o0Iee 00pa3oBaHue

KonnuecTBo yacoB 34 YpoBeHb 0a30BBII

VYuutens: [lepmukuna Jlapest EBrenbeBHa, nepBas KBanu(pUKAIIMOHHAS KATETOPHS
Cpok peanuzanuu: 2026 — 2027 rr.
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ConepxxaHue Kypca BHEYPOUHOIi 1eITeJIbHOCTH 9 Ki1acc

Bv1600 xumuuecxkux gpopmyn (4 uaca)

CocraBneHre XUMUYECKOH (POPMYJIIBbI IO BaJICHTHOCTH.

DNEeMEHTHI C IEPEMEHHON BaJICHTHOCTHIO. DIEMEHTHI IIOOOYHBIX ITOATPYIII.

Brrurcnenue MaccoBoii 10JIH DIIEMEHTA 110 XUMHYECKOH (popMyIie BemecTBa

Haxoxnenue xumudeckod (opmysbl BEIIECTBA MO MAacCOBBIM JIOJISIM 3JIEMEHTOB, IO
OTHOIIIEHUIO MacC 3JIEMEHTOB

Pacuémut ¢ ucnonvzoseanuem noHamus «moavy (2 uaca)

Pacuérel ¢ HCTIOIB30BaHUEM TIOHSITHS «MOJIb)

Pacuémul no ypasnenuam xumuueckux peakyuit (9 uacos)

Brruucnenue maccel (00b€Ma) BeliecTBa 1Mo U3BECTHOM Macce (00bEMY) BEIIeCTBa

Borunicnenne maccbl (00b€Ma) BelecTBa MO HM3BECTHOW Macce (00bEMY) BelllecTBa,
COJZEPKAIIETr0 OMPENAELIEHHYIO MacCy NpuMecen

Brruncnenue MaccoBo# 0K BBIXO/1A TTPOIYKTA PEAKIIMH TIO CPAaBHEHHUIO C TEOPETHUECKHU
BO3MOJKHBIM

Boruncnenue macceel (00bEMa) BemecTBa Mo U3BECTHOM Macce (00bEMY) BelIeCTBa, €CIH
OJTHO W3 UCXO/IHBIX BEIIECTB B3STOTO B N30BITKE

KomOuampoBaHHbIe 3a1a4n

Kauecmeennuvle 3a0auu (2 uaca)

[Tonsatue kauecTBeHHOU peakiuu. OnpeeneHne BEIIECTB ¢ TTIOMOIIBI0 TaOTHIThI

Ompenenenne HEOPraHUYECKUX BEIIECTB 0€3 HCMOJb30BAHMS  JIOTIOJTHHTEIIBHBIX
pEaKkTUBOB

Xumuueckue peaxyuu (10 uacos)

TuIbl XUMUYECKUX pPEaKLIHil

DIEeKTPONUTHYECKAs JUCCOLMALINS KUCIOT, OCHOBAaHUM U COJIEH

Peaxiinu nossoro ooMena

[Ipaktrueckas padota Ne 1. UneHTrdukamms pacTBOpoB

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKITIHI

MerTo1 351eKTpOHHOTO OanaHca

OcymiecTBiieHre TPEeBpalIeHII HEOPraHMUECKUX BEIIECTB

[IpakTrueckas padota Ne 2. OcymiecTBIeHHE ETTOYKH MTPEBPAICHUI

Pacuémeul, ceazannvie c npuzomosienuem pacmeopos (7 uacoe)

OcHoBHbIE (OpPMYIIBI A7 BBIPRXKEHUS COCTaBa PacTBOPOB. Brlunciienne MaccoBoil qoau
BEII[ECTBA B PaCTBOPE

Boruricnenue Macchl BeLIECTBA M PACTBOPUTENST Ui HPUTOTOBIEHHS PAcTBOPOB C
3aJIAaHHOM KOHIIEHTpaluen

[IpaBuio cmerieHusi pacTBOPOB OJHOTO M TOTO K€ BEUIECTBA B BHJIE JAWArOHAIbHOU
CXEMBI («IIPaBHIIO KPECTA)

Pemenue 3amay Ha BBIYHCIEHUE MAacChl pacTBOpa, MOJTy4aeMbIX HpHU pa30aBlIeHUH U
KOHIIEHTPUPOBAHUU PACTBOPOB.

KoMOunupoBanHbie 3a1auu

IInanupyemMsble pe3yJibTaTbl 0CBOCHHS KypCa BHEYPOYHOM AesATEIbHOCTH:

Jluunocmmuuie pezyromamot .

- (popMupoBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YUYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH
oOyyaromuxcs K caMOpPa3BUTHIO U CaMOOOpPAa30BaHMIO Ha OCHOBE MOTHBAIMU K OOYYEHHIO U
MIO3HAHUIO;

- (opMupOBaHHE IEJIOCTHOIO MHPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKU U OOIECTBEHHOH MPAKTUKH;



Pa3BUTHE OCO3HAHHOT'O M OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHBIM IIOCTYIIKAM;
- (opMupoBaHHEe KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Ipoliecce 00pa3oBaTeIbHOH,
y4eOHO-HCCIIeI0BATENbCKOM, TBOPYECKOM U APYTUX BUAOB JACATEIHHOCTH.

Memanpeomemmnuie pezyibmamol:

[lo3HaBarenbHbIE YHUBEPCAIbHBIE IEHCTBUS

- aHAJIM3UPOBaThb OOBEKTHl C BBIJCICHUEM CYLIECTBEHHBIX W HECYLIECTBEHHBIX
MPHU3HAKOB CpPaBHHUBAET [0 33aJaHHBIM KPHUTEPUSM JIBa TPH OOBEKTa, BBLACISS ABAa-TPH
CYLIECTBEHHBIX ITPU3HAKA

- IPOBOJIUT KJIACCU(PHUKAIIMIO 10 3aJTaHHBIM KPUTEPHUSIM;

- CTPOUTH paCCYyXJIEHUS B (opMe CBSI3U MPOCTHIX CYXKJEHUU 00 OOBEKTE, CBOWCTBAX,
CBSI3SIX;

- YCTaHaBJIMBATh MOCIIEA0BATEILHOCTh COOBITHIA;

- OIPEAENATh IOCIEA0BATEIBHOCTh BBINOJHEHUs JCUCTBUN, COCTABIIATH IPOCTEHMIIYIO
WHCTPYKIMIO U3 ABYX-TPEX IIaros.;

- MOHWMaTh WHMOPMAIMIO, TPEACTABICHHYIO B HESBHOM BHUJE (BBIICISET OOIIMIA
MIPU3HAK TPYIIIBI 2JIEMEHTOB, XapaKTePU3YET SBJIEHUE TI0 €r0 OMKCAHUIO).

PerynsatuBHBIE YHUBEpCATIBHBIE N1EUCTBUS

- IPUHUMATh U COXPaHATh yueOHbIE LIENIU U 3a/1a4H;

- OCYILECTBIIATh KOHTPOJIb IIPH HAIMYUU HTAJIOHA;

- IJIJAHUPOBATh U BBITIOJHATH CBOU JIEHCTBUS B COOTBETCTBUM C IOCTABICHHOM 3a/1auedl U
YCIOBUSIMU €€ pealln3alvy;

- OILICHMBATh INPAaBWJIBHOCTH BBINIOJIHEHUS JEUCTBUS HA YPOBHE PETPOCHEKTHBHOMN
OLICHKH.

KoMMyHUKaTHBHBIE YHUBEpCAIbHbBIC JEHCTBUSA
- CTPOUTD MOHSTHBIE JIJIsl MApTHEPA BBICKA3bIBaHUS MPU OOBSICHEHHH CBOETO BbIOODA;
(bopMynupoBaTh BOMPOCHI.

Ilpeomemmnuie pezyromamul:

- YMEHHE HCIO0JIb30BaTh TEPMHHBI «TEJO0», «BEIIECTBO», «XUMHYECKHE SBICHUS,
«UHIUKATOPBI»;

- 3HAaHHE XUMHUYECKOU MOCY/Ibl ¥ MPOCTEUIIEr0 XUMUIECKOTO 000PY/I0BaHNUS;

- 3HAHHE MPABUJI TEXHUKH 0€30MacHOCTH IpU paboTe ¢ XUMUYECKUMU BEIIECTBAMH;

- YMEHHE OINpPeAesaTh MPU3HAKH XUMUYECKIX PEaKIIHii;

- YMEHHS ¥ HaBBIKU [IPH MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

- YMEHHE NMPOBOAUTH HAOIIOACHHUE 32 XUMUYECKUM SIBIICHUEM.

- YMETb!

- TIPOU3BOJUTH U3MEPEHHsI (MacChl TBEPAOTO BEUIECTBA C MOMOIIBI0 TEXHOXUMHYECKUX
BECOB, 00bEeMa pacTBOpa C TOMOIIBI0 MEPHOW MOCY/bl, IIOTHOCTH PAacTBOpa C MOMOIIBIO
apeoMeTpa);

- TOTOBUTH PACTBOPHI C 3aJaHHOM MacCOBOM JI0JIel PaCTBOPEHHOIO BEILIECTBA;

- ONpEeNeNnsTh NPOLUEHTHYI0 KOHLEHTPALMI0 pacTBOPOB KHUCIOT W IIENOYEH 1O
TaOMUYHBIM 3HAYCHHSIM UX TIOTHOCTEH;

- IUIAaHUPOBATH, MOJrOTABIMBATH U IPOBOJUTH MPOCTEUIINE XUMUUYECKHUE SKCIIEPUMEHTHI,
CBS3aHHBIE C PACTBOpEHHEM, (PHUILTPOBAHWEM, BHIIAPUBAHMEM BEIIECTB, MPOMBIBAHUEM H
CYLIKOM OCaJKOB; - TMOJIYyYEHHEM M B3aUMOJICHCTBUEM BEIIECTB, OTHOCSIIMXCA K OCHOBHBIM
KJlacCaM HEOPraHWYeCKUX COEIMHEHMI; OINpeleNieHHeM HEOPraHUYeCKHX BEUIECTB B
WHJMBHUIYaJIbHBIX PacTBOpa, OCYIIECTBICHUEM ILIEMOYKH MPEBpAIlCHU HEOPraHWYECKUx
COCJIMHEHU;



- pemats KOMOMHUPOBAHHBIC 3a]laud, BKIIOYAIOUIME 3JEMEHTHl THIOBBIX PAaCUYETHBIX
3agau:

- OIpeleNeHHe MacChl M MacCOBOM JIOJIM pPAacTBOPEHHOTO BEIIECTBA B PacTBOPE,
MOJIy4EHHOM pa3HbIMU criocobamu (pacTBOPEHHEM BEIIECTBA B BOJIE, CMEUIMBAHUEM PacTBOPOB
pa3HoOl KOHIIEHTpPAINH, pa30aBICHNEM H KOHIICHTPUPOBAHUEM PAcTBOPA);

- OIIpeJieNIeHNe MacChl TIPOIYKTa Peakiy WM 00beMa ra3a 1o U3BECTHOH mMacce 0JHOTO
U3 pearupyronInx BEmecTB;

- OTpeIeTICHHEe BBIX0/1a MPOAYKTa PEAKIMH B MPOIEHTaX OT TEOPETUYECKH BO3MOKHOTO;

- OIIpeJieNIeHNe MacChl IPOIYKTa peakiuy WM 00beMa rasa 1o U3BECTHON Macce OJHOTO
U3 pearupyroniix BEIECTB, COAEPKAIIEro OMPeIesIEHHYIO 00 TPHUMECeH;

- ONpeJeNeHHe Macchl OJHOTO W3 MPOAYKTOB pEAKIMH 10 HW3BECTHBIM Maccam
pearupyromux BeMecTB, 0JHO U3 KOTOPBIX TAaHO B H30BITKE.

TemaTnyeckoe mIaHupoBaHue 9 Kiaace

Ne Tema ypoxka Koin-Bo
/11 4acoB
Buo1600 xumuuecxkux ¢popmyn (4 uaca)

1 CocTaBiieHHe XUMHYECKOI (OPMYIIbl IO BAJIEHTHOCTH. 1

2 DNIEMEHTHI C TIEPEeMEHHOM BAJICHTHOCTHIO. DIIEMEHTHI TTOOOYHBIX 1
TTOATPYIIIL.

3 Brruncnenue MaccoBoil 1011 3JIEMEHTa TT0 XUMHUUYECKOH hopmyrie 1
BEIECTBA

4 Haxosxnenne xumudeckoi (opmyssl BEIIECTBA MO MaCCOBBIM J0JISIM 1

9JICMCHTOB, II0 OTHOIICHHIO MaCC 3JICMCHTOB

Pacuémoul ¢ ucnonvzoseanuem nonamus «moavy (2 uaca)

5-6 Pacyérhl ¢ Mcnonb30BaHUEM MOHITHS «MOJIbY 2
Pacuémut no ypasnenuam xumuveckux peaxyuii (9 uacos)
7-8 Brruucnenue maccel (00b€Ma) BelecTBa 1o U3BECTHOW Macce (00BEMY) 2
BeIlleCTBA
9-10 | Beruucnenue maccel (00b€Ma) BelecTBa 10 U3BECTHOM Macce (00bEMY) 2
BEIIIECTBA, COACPIKAIIETO ONPEACIEHHYIO MACCy MMPUMECEH
11-12 | Beriuncnenrue MaccoBOM J0JIM BbIXOJa IPOYKTA PEAKIIMHU 110 CPABHEHHIO 2
C TEOPETUYECKH BO3MOKHBIM
13-14 | Beruucnenue Maccol (00bEMa) BelllecTBa MO U3BECTHOM Macce (00bEMY) 2
BEIIIECTBA, €CJIU OJTHO M3 MCXOJHBIX BEIIECTB B3SITOTO B M30BITKE
15 KomOuaMpoBaHHbIE 331241 1
Kauecmeennwvie 3a0auu (2 uaca)
16 [TonsiTre kauecTBeHHOU peakiuu. OnpeaeneHne BemecTB ¢ TOMOIIBIO 1
TaOIULIBL
17 Omnpenenenre HEOPraHMUECKUX BEIIECTB O€3 HCIOIb30BaHU 1

AOIMOJIHUTCIIbHBIX PCAKTHBOB

Xumuueckue peaxyuu (10 uacos)

18 Tunbel XuMHUYECKUX peaKui 1
19 DNEKTPOIUTHYECKAsl TUCCOIUAIUS KUCIOT, OCHOBAHMI U CONei 1
20-21 | Peakiuu noHHoro ooOMeHa 2
22 [Tpaktuyeckas padora Ne 1. penTudukanus pacTBOpoB 1
23 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINHI 1
24-25 | Metoj 37eKTpOHHOro OajiaHca 2
26 Ocy1ecTBiIeHHE TPEBPAIICHII HEOPTaHINYECKUX BEIIECTB 1




27 [MpakTaeckas padborta Ne 2. OcyiiecTBICHHE EMOYKH MMPEBPAIICHUI
Pacuémul, ceazannvle c npuzomaosienuem pacmeopos (7 uacos)

28 OcHoBHBIE (HOPMYIIBI TS BRIPAXKEHUS COCTaBa pacTBOPOB. Brruncienue
MacCOBOI1 JIOJIM BEIECTBA B paCTBOPE

29 Brrunciienne Macchl BEIIECTBA U PACTBOPUTEIS IS IPUTOTOBIICHUS
pacTBOPOB C 3aJJaHHOW KOHUEHTPAHUE

30 [IpaBuiiO CMENICHUST PACTBOPOB OJHOTO M TOTO YK€ BEIIECTBA B BHJIC
JIMaroHaJIbHOM CXeMbl («IIPaBUJIO KPECTAN)

31 Pemrenne 3a1a4 Ha BRIYMCICHHE MAcChl pacTBOPA, MOJIy4aeMbIX IPU
pa30aBIeHUH U KOHIEHTPUPOBAHUH PACTBOPOB.

32-34 | KoMOnHUpOBaHHBIE 33/1a41
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