MysununansHoe aBTOHOMHOE 001e00pazoBaTebHOe YIpEKIACHHE -
Teirumckas cpeanss obuieoOpa3oBaTebHas Ko

Paccmotpeno: Cornacofano: YTBEPXJIEHO

Ha 3acefianuu MA 3a76 cffiTens mupekTopa o YBP  mpHKAa3oM jmpekTopa
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PABOYAS ITPOI'PAMMA
10 BHEYPOYHO¥ eSITeIbHOCTH
XuMHA HA NATH
(«Yuenne ¢ yBieueHuem!»)

(MpHIOKEHHE K OCHOBHOM 00pa3oBaTelIbHOM MporpaMMe OCHOBHOTO o01ero o6pasoBaHus
MAOY-Teirumckoit COIL 2023-2028 rr.)

VYposenb 00yuenus (k1acc) 9 ocHoBHOE ob1iee o6pazoBaHue

KonuuecTBo yacoB 34 VYposens 6a30BbIi

Vuurens: [lepmukuna Jlapest EBrenbeBna, nepsasi KBaJu(pUKalHOHHAS KATErOPHs
Cpoxk peaymu3zarun: 2023 — 2024rr.

2023



Pe3yabTaThl 0CBOCHHA Kypca BHEYPOYHOI 1esITeIbHOCTH:

Juunocmmuule pesynomameot.

- (opmupoBaHUE OTBETCTBEHHOTO OTHOIICHHUS K YYCHHIO, TOTOBHOCTH M CIOCOOHOCTH
o0ydaromuxcsi K caMOpPa3BUTHIO M CaMO0Opa30BaHUIO Ha OCHOBE MOTHBAIMU K OOYYEHHIO U
MO3HAHUIO;

- (opmupoBaHMEe 1LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU;

pa3BUTHE OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOIICHUS K COOCTBEHHBIM MOCTYIIKAM;

- (hopmupoBaHNE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B IpoIlecCe 00pa30BaTEIbHOM,
yueOHO-UCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BUJIOB JAESATEILHOCTH.

Memanpeomemmnule pe3yibmamaol:

[lo3HaBaTenbHbIE YHUBEPCAIbHBIE JEHCTBUS

- aHaIM3UpPOBAaTh OOBEKTHI C BBIIECICHUEM CYLIECTBEHHBIX M HECYIIECTBEHHBIX
NPU3HAKOB CPAaBHMBACT 110 3aJaHHBIM KPHUTEPUSM J1BA TPH OOBEKTa, BBIIENAS JBa-TPU
CYILECTBEHHBIX IPU3HAKA

- IPOBOJIUT KJIACCU(HUKAIIHIO O 3aJaHHBIM KPUTEPHUSIM;

- CTPOUTHb pacCyXIeHHs B (popMe CBSI3U HPOCTHIX CYXAEHUH 00 00bEeKTe, CBOMCTBAX,
CBA3SIX;

- yCTaHaBJIMBATh I1OCIIEA0BATENbHOCTh COOBITHIA;

- OIPEAEIATh IOCJIEN0BATEIbHOCTh BBINOJHEHUS ACUCTBUM, COCTaBIATH IPOCTEUIIYIO
MHCTPYKLMIO U3 JBYX-TPEX IL1aros;

- TOHUMAaTh HHGOPMAIHMIO, TPEACTABICHHYIO B HESIBHOM BHJE (BBIACHSCT OOIIUIA
HPU3HAK IPYIIIBI JIEMEHTOB, XapaKTepPU3YeT ABJICHHE IO €ro OIMUCAHUIO).

PerynsaTuBHble yHUBEpCaAIbHBIE NEHCTBUSA

- IPUHUMATh U COXPaHITh yueOHbIE LIENIU U 33]auH;

- OCYILIECTBJIATh KOHTPOJIb IIPU HAJIMYUU ITAJIOHA;

- IUIAHUPOBATH U BBIIIOJIHATH CBOU JIEHCTBHS B COOTBETCTBHUHM C ITOCTABICHHOM 3a/1ayeil U
YCIIOBHUSMU €€ peanu3alui;

- OLICHMBATHh IIPAaBUJIBHOCTH BBIIIOJIHEHUS JEUCTBUS HAa YPOBHE PETPOCHEKTHUBHOU
OLICHKH.

KomMMyHHMKaTHBHbBIE yHUBEpCalbHbIE JeHCTBUSA
- CTPOUTH NOHATHBIE JUIs TAPTHEPa BbICKa3bIBaHUS MPU O0BSICHEHUH CBOETO BHIOOpA;
(bopMyIHpOBaTH BOIPOCHI.

Ilpeomemmnuwie pe3ynromamet:

- YMEHHE HCIOIb30BAaTh TEPMHHBI «TEJIO», «BEUIECTBO», «XUMHUYECKHUE SIBICHUSY,
«MHIUKATOPBIY;

- 3HaHHE XUMHYECKOM MOCY Ibl U MPOCTEHIIIET0 XUMHUYECKOTO 000PYI0BaHMUS;

- 3HaHUE MPaBWJI TEXHUKH 0€3011aCHOCTH MpH paboTe ¢ XUMUUYECKUMHU BEIIeCTBAMH;

- YMEHHE OIIPEACIATh PU3HAKUA XUMUYECKUX PEAKIUN;

- YMEHHSI U HABBIKU IIPH NTPOBEAECHUN XUMHUYECKOTO IKCIIEPUMEHTA;

- YMEHHUE MPOBOAUTH HAOIIOIEHUE 32 XUMUYECKUM SIBJICHUEM.

- YMETb:



- TIPOU3BOJUTH U3MEPEHHsI (MACChl TBEPIOTO BEUIECTBA C MOMOIIBI0 TEXHOXUMHYECKHX
BECOB, 00BbEMa pacTBOpa C TOMOIIBID MEPHOH IOCYHbl, IJIOTHOCTH PACTBOpPA C IOMOIIBIO
apeoMeTpa);

- TOTOBUTH PACTBOPHI C 3aJaHHOM MAacCOBOM JI0JIel PaCTBOPEHHOT'O BEIIIECTBA;

- ONpEeNeNaTh MPOLEHTHYIO KOHIIEHTPAIMIO PAcTBOPOB KHCIOT W IIEJIOYeH 10
TaOJUYHBIM 3HAYCHUSM UX TUIOTHOCTEH;

- IUNIAHUPOBATH, TTOJITOTABINBATH U TIPOBOJAUTH MTPOCTEHIIINE XUMUYECKHIE SKCIIEPUMEHTHI,
CBSI3aHHBIE C PACTBOPCHHEM, (HUIBTPOBAHWEM, BBHIMAPUBAHUEM BEIIECTB, MPOMBIBAHUEM U
CYIIKON OCaJKOB; - TOJyYEHHEM W B3aUMOJICHCTBUEM BEIIECTB, OTHOCSIIUXCS K OCHOBHBIM
KJlacCaM HEOPTraHWYECKHX COCIMHCHHM, OIpeaeieHHeM HEOPraHWYECKUX BEIISCCTB B
WHAWBUAYAIBHBIX pPAacTBOpPA, OCYIIECTBICHUEM I[EMOYKH TPEBPAIICHUN HEOPTraHHYECKUX
COECIUHCHMI,

- pematb KOMOWHHUPOBAHHBIC 3aJauM, BKJIIOYAIOIIME AJIEMEHTHI THUIIOBBIX PAacCUeTHBIX
3az1a4:

- OIpeleleHHe MacChl M MacCcOBOM JOJM pacTBOPEHHOrO BEIECTBa B pacTBOpE,
MOJIYYEHHOM Pa3HBIMH crioco0amu (pacTBOPEHHEM BEIIECTBA B BOJE, CMEUIMBAHUEM PacTBOPOB
pa3HOil KOHILIEHTpAlUY, pa30aBIeHUEM U KOHIIEHTPUPOBAHHEM PacTBOpPA);

- OIIpeeNIeHNe MacChl MMPOIyKTa peakuy WM 00beMa rasza 1o U3BeCTHOH Macce OJHOTO
U3 pearupyronmx BeuecTB;

- OTIpe/IeTICHNE BBIX0/Ia MPOAYKTA PEAKIMH B MIPOLEHTAX OT TEOPETUYECKH BO3MOKHOTO;

- olpezieNieHue MacChl MPOAYKTA PEaKuu Uik o0beMa ra3a 1o U3BECTHON Macce OJHOTO
U3 PEearnpyonfX BEIIECTB, COACPKAIIETO ONPEACTICHHYIO TOI0 IPUMECEI;

- ONpeleleHHe MacChl OJHOTO U3 TMPOIYKTOB pEaKUUMU MO M3BECTHBIM Maccam
pearupyromumx BemecTB, 0JJHO U3 KOTOPBIX JIaHO B U30BITKE.

Coaep:xanue Kypca BHEYPOUYHOI JesiTeJIbHOCTH 9 Kiacc

Bv1600 xumuuecxkux ¢popmyn (4 uaca)

CocrapneHrue XuMHUYeCKON (hOPMYJIBI 110 BaJICHTHOCTH.

DNeMEHTHI C IEPEMEHHON BaJIeHTHOCTHIO. DIEMEHThI TOOOYHBIX MOATPYIIII.

Brruucienue MaccoBoit 10y 37IeMEHTa 10 XUMHUUYECKOH (hopmyJie BelecTBa

Haxoxnaenne xumuueckoil (opMysbl BelIECTBA MO MAaCCOBBIM JOJSIM 3JEMEHTOB, IO
OTHOIIIEHUIO MacC 3JIEMEHTOB

Pacuémpi c ucnonvzosanuem nonamus «xmoawvy» (2 uaca)

Pacuétsl ¢ ucmoab30BaHNEM TOHSITHS «MOJIb)

Pacuémut no ypasnenuam xumuueckux peaxyuit (9 uacos)

Brruucnenune maccel (00b€Ma) BeliecTBa 1Mo U3BECTHOM Macce (00bEMY) BelecTBa

Breruncnenne maccel (00b€Ma) BelecTBa MO HM3BECTHOW Macce (00BEMY) BellecTBa,
COZEPIKAILIETO ONPEACIEHHYIO MaCCy MpUMeECcen

Brruucnenune maccoBoil 07U BBIXOJa MTPOJIYKTA PEAKIIMH MO0 CPABHEHHIO C TEOPETUUYECKU
BO3MO>KHBIM

Brruncnenmne mMaccel (00bEMa) BemecTBa Mo M3BECTHOM Macce (00bEMY) BellecTBa, €Clu
OJTHO W3 UCXO/HBIX BEIIECTB B3STOTO B U30BITKE

KoMb6uHMpoBaHHbBIE 331291

Kauecmeennuvle 3ad0auu (2 uaca)

[TonsTre kauecTBeHHOM peakiuu. OnpeaeneHue BemecTB C TOMOIIBIO Ta0IHIIbI

OmpeneneHne HEOPTaHMYECKUX BEIIECTB 0€3 HCMOJIB30BAHUS  JOMOTHUTEIBHBIX
pPEaKTHUBOB

Xumuueckue peaxyuu (10 uacos)

THUIIBI XUMHAYECKUX PEaKLIUI

DIEeKTPONUTHYECKAs JUCCOIMAIINS KACTIOT, OCHOBAaHUH U COJIeH

Peakuuu nonsoro ooMeHa



[Tpaktuyeckas padora Ne 1. UnenTudukanus pacTBOpoB

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKITHH

MeTo/ 31IeKTpOHHOTO OanaHca

Ocy1ecTBiieHHE TPEBPALICHUI HEOPraHMYECKHUX BEIIECTB

[TpakTuueckas padota Ne 2. OcyIecTBICHHUE ETTOYKH MPEBPAICHUN

Pacuémot, ceazannvie c npuzomosieHuem pacmeopos (7 uacoe)

OcHoBHBIE (POPMYIIBI AJIsl BBIPAKEHHUS COCTaBa PacTBOPOB. BrIuncieHne MaccoBOi 101Iu
BEIIECTBA B PaCTBOPE

Bbruncnenne Maccel BeLIECTBA W PacTBOPUTENS JUIsl IPUTOTOBJIEHUS PacTBOPOB C
3aJlaHHOM KOHIICHTpaluen

[IpaBwiio cMmemeHuss pacTBOPOB OJHOTO M TOrO K€ BEUIECTBA B BUJE JHAarOHaJIbHOU
CXEMBI («IPABUIIO KPECTa)

Pemenue 3amay Ha BBIYMCIEHME MacChl pacTBOpa, MOJIYy4YaeMbIX IpU pa30aBiICHUU U
KOHIIEHTPUPOBAHUU PACTBOPOB.

KomOunupoBanssle 3a1auu

TemaTH4eckoe NJIaHUPOBaHHE 9 KiIacc

Ne Tema ypoka Koun-Bo
/1 4acoB
Bv1600 xumuueckux gpopmyn (4 uaca)

1 CocTaBiieHHe XUMUYECKON (OPMYJIbI 10 BAJIEGHTHOCTH. 1

2 DNEeMEHTHI C IEPEMEHHON BaJICHTHOCTHIO. DJIEMEHTHI TOOOYHBIX 1
MOJITPYII.

3 Brruncnenme MaccoBoil 101K 3JieMeHTa 0 XUMHUYECKOH popmyrie 1
BEIIECTBA

4 Haxoxaenne xumMuueckoil (popMysibl BEIECTBA 10 MAaCCOBBIM JIOJISIM 1

9JICMCHTOB, I10 OTHOIICHHUIO MaCC 3JICMCHTOB

Pacuémout c ucnonvzoeanuem nonamusa «moawvy (2 uaca)

5-6 PacuéTel ¢ HCTIOIB30BAHNEM TOHSITHS «MOJIB) 2
Pacuémul no ypasnenuam xumuueckux peaxyuii (9 uacos)
7-8 | Boruncnenue macchl (00b€Ma) BelIecTBa Mo U3BECTHOU Macce (00BEMY) 2
BEIIECTBA
9-10 | Boruncnenue macchl (00bE€Ma) BelIecTBa Mo U3BECTHOM Macce (00bEMY) 2
BEIIECTBA, COJICPIKAIIETO OMPEISIIEHHYIO Maccy puMeceit
11-12 | BeiuucneHre MacCOBOM JJOIM BBIX0/1a MPOIYKTa PEAKIIUU 10 CPAaBHEHUIO 2
C TEOPETUYECKH BO3MOKHBIM
13-14 | Beruucnenue maccol (00BbEMa) BelecTBa 1Mo N3BECTHOM Macce (00bEMY) 2
BEIIECTBA, €CJIM OJTHO U3 UCXOJIHBIX BEIIECTB B3SITOTO B U30BITKE
15 KombuHnpoBanHbie 3a1auu 1
Kauecmeennwie 3a0auu (2 uaca)
16 [TonsiTne kauecTBeHHOM peakiuu. OnpeaeneHue BemecTB ¢ TOMOIIBIO 1
TaOIAIBI
17 Ornpezenenre HEOPraHMYECKUX BEIIEeCTB 0€3 CTIOIb30BaHUS 1

JONOJIHUTCIIbHBIX PCAKTHBOB

Xumuueckue peaxyuu (10 uacos)

18 Tunbel XUMHYECKUX peaKni

19 DJIEKTPOJIMTUYECKAS] TUCCOIMALINS KUCIIOT, OCHOBAHHI U COJICH

20-21 | Peakuuu noHHOro ooMeHa

RN

22 [Tpaktrueckas padota Ne 1. Unentudukamnus pacTBOPoB




23 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1
24-25 | Meton sieKTpoHHOro O6anaHca 2
26 Ocy1iecTBIICHHE MPEBpalEHN HEOPTaHWYECKUX BEIIECTB 1
27 [Tpaktuyeckas pabora Ne 2. OcyIiecTBI€HHE IETTOYKH TPEBPaLICHUN 1
Pacuémeul, céazannsvle c npuzomosienuem pacmeopos (7 4acos)
28 OcHoBHBIE (HOPMYIIBI TSI BEIPAXKEHUS COCTaBa PacTBOPOB. Beruncienue 1
MacCOBOM JIOJIM BEIIECTBA B PACTBOPE
29 Brruncnenmne Macchbl BeliecTBa U paCTBOPUTEIS ISl IPUTOTOBJICHUS 1
pacTBOPOB € 3aJJaHHOK KOHUEHTPALUEN
30 [IpaBuiio cMmeleHust pacTBOPOB OJIHOTO M TOTO K€ BEIIECTBA B BHJIE 1
JIMaroHaJIbHOM CXEMBI («IIpaBUIJIO KPECTAY)
31 Pemenue 3a1a4 Ha BEIYHMCIICHHE MACChl pacCTBOPA, MOIYYaeMbIX IIPU 1
pa30aBICHUH U KOHIEHTPUPOBAHUU PACTBOPOB.
32-34 | KoMOMHHUpOBaHHBIE 3aa4H 3




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio
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