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1. COAEPKAHUE MPOI'PAMMBI

BHeypouHoii gesiteqibHOCTH « XUMMUS» 171 8 kiacca (68 yaco)
€ HCMOJIb30BaHMEM 000py0BaHUA HUPPOBOI 1abopaTopun
«Touka pocra»
Pasznea 1. OcHOBBI 3KCIIEPUMEHTANBHON XUMHUH (22 4)
XuMus — HayKa SKCIIEpUMEHTalIbHAs. BBOIHBIN MHCTpYKTax 1o Th
Jlemoncmpayuonnlii.  IKCnepuUMeHm Ne 1. O3znakomieHue ¢ Ja0OpPaTOPHBIM
o0opyaoBaHueM; MpUEMBI 0€30MacHON pabOTHI C HUM.
Ilpakmuueckan padboma Ne 1. TlpaBuia TeXHUKH O€30MaCHOCTH TMpU pabdoTe C
nabopaTopHbIM o0opyAoBaHueM. M3ydeHue CTpOCHHUS MIIaMEHI
Metoapl NO3HAHUS B XUMUU. DKCIIEPUMEHTAIBHBIE OCHOBBI XUMUH
Jlabopamopnuiit oneim  Nel. PaccMoTpeHHe BelIECTB C Pa3NUYHBIMU (U3HUYECKUMU
cBolicTBaMHU (M€]ib, JKeJe30, IUHK, cepa, BO/a, XJIOPU]l HATPUS
Jlabopamopnutit onvim Ne 2. «J1o kakoil TeMnepaTypbl MOXKHO HarpeTh BEIIECTBO?»
Jlabopamopnbstii onetm Ne3. I3ydyeHne CBONCTB BEIIECTB: HArpEBaHHUE BObI, HAIPEBAHHUE
okcuya kpemuus (IV).
Jlabopamopnutit oneim Ne 4. «3MepeHue TeMieparypbl KHUIIEHUS BOJILI C TOMOIIBIO
JaTyuKa TeMIepaTypbl U TEPMOMETPa
Jlabopamopnutit oneim Ne 5. «OnpeneneHne TeMIEPATyphl MIABICHUS U KPUCTAIUIN3ALNU
METaJIJIa
[IepBOHaUanbHBIE XUMAYECKUE MTOHATHS. UUCThIE BELIECTBA U CMECH
Jlabopamopuwiit oneim  Ne6. ViccnenoBanue GU3MYSCKHMX W XHUMHUYECKHUX CBOMCTB
MPUPOIHBIX BEIIECTB (M3BECTHIKOB).
Uucteie BemectBa U cMmecd. CrocoObl pazfeneHusi CMecei: JEMCTBHE MarHUTOM,
oTcTauBaHue, GUILTPOBAHUE, BhIMAPUBAHNE, KPUCTAIIU3ALINS, TUCTUILISLINSL.
Jlabopamopnwtii onvim Ne7. Pa3zneneHre CMECH KEJEe3HbIX OMUIIOK M CEPhI C MOMOIBIO
MarHura.
Jlabopamopnstit oneim  Ne8. IlpurotoBiieHUE W pa3JeieHUE CMECH >Kejie3a M CEpbl,
pazzesieHue cMecu HePTU U BOJIbI (PACTUTEIILHOTO Macia U BObI).
Ilpakmuueckaa paooma Ne 2. OBnageHrWE HaBbIKAMH  PA3JEJCHHUS] OJHOPOJHBIX M
HEOJHOPOJHBIX CMecei: OoTCTamBaHue, (UILTPOBAHUE, BBIIAPUBAHUE, KPUCTAIIM3AIMA,
JTUCTUIIIALINS (TIEPETOHKA).
Du3NYeCKUe U XUMHUECKUE SABICHUSI.
Jlemoncmpayuonnstii Ixcnepumenm Ne 2. «BpijieneHne U MOIJIONMICHUE Terla — MPU3HaK
XAMHYECKON PEAKIINI
Jlabopamopnutit oneim  No9. Ilpumepsl (U3NYSCKUX SBICHHH: CTHOAHHWE CTCKIISTHHOMN
TpyOKH, KUTISTYCHUE BOJIBI, TUTABJICHHE TTapaduHa.
Jlabopamopnwtit oneim  Nel(). Tlpumepbl XMMUYECKUX SBJICHUM: TOpPEeHUE JPEBECHHBI,
B3aUMOJCHUCTBUE MpaMopa C COISTHON KUCIIOTOM.
ATOMBI M MOJIEKYJIbI, HOHBI. BerecTBa MOJEKYJISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHUS.
Kpucrammnueckue pemeTKkH.
Jlemoncmpayuonunstit onotm Ne 3. «Temnepatypa miiaBieHHs BEUIECTB C PA3HbIMU TUITAMHU
KPUCTAJUINYECKUX PELIETOK»
IIpocThle M CiOXHBIE BeUlECTBA. XMMHUYECKUM JJIEMEHT. XUMHUYECKHM 3HaK. [Ipocteie
BEILIECTBA: METAJIBI 1 HEMETAJLIIBI.



Jlabopamopnstii onbtm Ne 11. 3HaKOMCTBO ¢ 0OpasliaMH IMPOCTHIX BEIIECTB: METAIJIOB U
HeMeTaiuoB. OnrcaHue CBOWCTB.

Jabopamopnwiit onetm  Nel2. V3ydeHue oO0pa3loB METANIOB W HEMETAIUIOB (CEphl,
KeJesa, allloMUHMS, TpaduTa, Meau U Jp.).

CnoxHbIE BELIECTBA UX COCTAB U CBOMCTBA.

Jlabopamopmnutit onvim Ne 13. 3HaKOMCTBO C 00pa3llaMu CJIOKHBIX BELECTB, MUHEPAJIOB U
rOpHBIX nopoA. OnrucaHue CBOMCTB.

Jemoncmpayuonnutii 3xcnepumenm Ne 4. «PaznoxeHue BOJbI SJIIEKTPUIECKUM TOKOM
Jlabopamopnstii oneim Nel4. VicnibiTaHue TBEPAOCTH BEIIECTB C MOMOIIBIO KOJUICKIIUU
«IlIxana TBEpAOCTH.

@opMyJIbl CIOKHBIX BENIECTB. KaueCTBEHHBIN U KOJIMYECTBEHHBIM COCTAB BELIECTBA.
Jlemoncmpayuonnwtit 3kcnepumenm Ne 5. «Paznoxenre ocHOBHOTo kapoonata meau (II)
(ManaxuTa)»

@opMysbl CIOXKHBIX BelIeCTB. KauyeCTBEHHBI W KOJWYECTBEHHBIM COCTaB BEIIECTBA.
Ha3zBanus cnokHbIX BellecTB. PeakTUBBI. DTUKETKHU.

['pynrbl XpaHeHUsI pEaKTUBOB. Y CJIOBUS XPAaHEHHUS U UCIIOJIb30BAHMS.

3aKOH COXpAaHEHUsI MACChI BEMIECTB.

Jlemoncmpayuonnstii Ixkcnepumenm Ne 6. «3aKOH COXpaHEHHUS MaCChl BEIIECTB
XUMUYECKHE NPEBpalICHUA. XUMUYECKHE PEAKIIUH.

Jlabopamopnutit onetm Nel5. 1Ipu3Haky NpOTEKaHUS XMUMHYECKUX PEAKIUMN: HarpeBaHUe
MEIHOM TMPOBOJIOKH; B3aMMOJICHCTBUE pAaCTBOPOB €IKOTO HATpa U XJOpHUA MEIU;
B3aUMO/ICHCTBUE PACTBOPOB YKCYCHOM KUCIIOTHI M THIPOKapOOHATa HATPHSI.

XUMUYECKHE ypaBHEHUs. BBITIOTHEHWE TPEHUPOBOYHBIX YINPAXKHEHUM MO COCTABJICHUIO
YPABHEHUM XUMUYECKUX PEAKIIUI

THMbl XUMUYECKUX PEAKIUN

Jlabopamopnutit onetm Ne 16. Tunbl XUMUYECKUX PEAKIMIA: pa3oKEeHHE THAPOKCHIA
menu (II); B3ammopeiicTBue »xene3a ¢ pactBopom xiyopuaa meau (II), BlaumoneicTue
okcuyaa meau (I1) ¢ pacTBOpoOM COISTHOM KHCIIOTHI.

ITonroroka k 'MMA, BIIP.

Tecmoegwiit Konmponw: «OCHOBBI SKCIEPUMEHTAIIBHOU XUMUI.

Paszgea 2. [IpakTuKyM 10 M3Yy4€eHHMIO ra30B: KMUCJIOPoaa U Bogopoaa (7 4)

Kucnopon. Peakiuu, ucnonb3yemsbie il TOTYyUYEHUS KUCIOPOia B 1abopaTopuu
Jlemoncmpayuonnstit Ixkcnepumenm Ne 7. «llomydyeHue u coOupaHue KHCIOpOJa B
71a00paTOPUU U 3aMI0JIHEHUE UM Ta30METPay

XUMHUYECKHE CBOMCTBA Kuciopoaa. OKCUIbI.

Jlabopamopnuwtit onotm Ne 17. «I'openue cepsl v pocdopa Ha BO3IYXE U B KUCIOPOACH
Jlabopamopnstit onetm Ne 18. «['openuwe keneza, Meau, MarHus Ha BO3AyXe U B
KHCIIOPOJIE»

Jlabopamopnstit onetm Nel9. Paccmorpenne oOpasioB okcuaoB (yriepoga (IV),
BOoZopoaa, hochopa, Men, Kalmbllns, Keje3a, KpeMHUs).

ITogroroska k 'MMA, BIIP

Bo3nyx u ero cocras.

Jlemoncmpayuonnwtit 3xcnepumenm Ne 8. «OnpenesieHre cocTaBa BO31yxa»

Bomopon. Ilomydenme Bomopoma. Mepsl 0Oe3omacHOCTH IIpH paboOTe C  BOJOPOIOM.
[IpoBepka Ha uncToTy. I pemyunii ras.



Jlemoncmpayuonnstit Ikcnepumenm Ne 9. «llonmydenue u coOupaHwe BOJAOPOJA B
naboparopuu. OnbiT KaBeHnauiiay

XUMHUYECKHE CBOMCTBA BoAopoaa. [[pumeneHue.

JHemoncmpayuonnwiii 3xcnepumenm Ne 10. «Iloyyenue Boioposia peakuuen amrOMUHUS
CO CMEChIO CyJibpaTa MEIU U XJIOPHUIA HATPUS»

Jemoncmpayuonnwiii. 3kcnepumenm Ne 11. «3aHUMATENbHBIE ONBITHI C BOJOPOJIOM:
JeTaronasi OaHKa, B3pbIBAIOIIUECS ITy3bIPH, JIETAIOIINE MBUIbHbBIC IIIAPUKH.

Tecmoegwiit Konmponw: «IIpakTUKyM 10 U3YUYEHHUIO Ta30B: KUCIOPOJa U BOJOPOIA».

Paznen 3. IIpakTUKyM 110 M3y4E€HUIO CBOMCTB BOJAbI U PAacTBOPOB (9 4)

Bopa. Metobl onpeneneHns CocTaBa BOJIbl - aHAJIA3 U CHHTES.

Jlabopamopustii onetm Ne 20. «OmnpenencHue BOAONPOBOIHONM M JTUCTUIIMPOBAHHOMN
BOJIbI»

PU3NYECKNE U XUMUYECKNE CBOMCTBA BOJIBL.

Jlabopamopmnuwtit onvtm Ne2l. Oxpacka HHINKATOPOB B HEUTPAIILHOU Cpee
Jlabopamopnutit oneim  Ne22. CpapHeHHe TpoO BOJBI: BOJOMPOBOAHON, U3 TOPOACKOTO
OTKPBITOTO BOAOEMA.

Bopa — pactBoputens. PacTBOpSL.

Jlabopamopnuiit onvtm Ne 23. «V3yueHne 3aBUCHMOCTH PAaCTBOPUMOCTH BEIIECTBA OT
TEMIIEPATYPBI»

HacpllieHHble 1 HEHACBIIIEHHBIE PACTBOPHI.

Jlabopamopnbtii onvim Ne 24. «Habnwoenue 3a pocmom Kpucmaninoe»

Jlabopamopnuwtit onvim Ne 25. «llepecviuyennutit pacmeop»

Ilpakmuueckaa  paboma Ne 3  «Onpedenenue  KOHUeHmpauyuu  6euiecme
KOJI0pUMEMPUYECKUM MEMOOOM NO KATUOPOBOUHOMY 2paAPuKy»

Kpucrammoruaparst.

Jlabopamopnuwtii.  onetm Ne  26. «Onpedenenue memnepamypol  pPa3noHCceHUs
Kpucmaniozuopama

ITonroroska k 1A, BIIP

Tecmoewiit Konmpoas: «1IpakTUKYM IO U3YUEHUIO CBOKMCTB BOJIBI K PACTBOPOBY.

Paznen 4. OcHoBBbI pacyeTHol xumuu (4 4)

MoJsip — enuHMIIAa KOJIMYECTBa BellecTBa. MosipHas Macca. BeluuciieHus: 0 XUMUYECKUM
YPaBHECHUSIM.

3akoH ABorajipo. MoJisipHbiii 00beM Ta30B. OTHOCUTENbHAS TUIOTHOCTH ra30B.

OOpaboTKa HKCIEPUMEHTANBHBIX JAaHHBIX C HCIOJb30BaHWEM LU(PPOBOM abopatopuu
«Touka pocra». Urenue rpadukoB, 1uarpamMm

Paznen S. IIpakTHKyM N0 H3YyYeHHMI0 CBOWCTB BelIECTB OCHOBHBIX KJIACCOB
HEOPraHuveckux coeauHeHui (12 v)

Oxcunpl: kaaccuukams, HOMEHKJIATypa, CBOMCTBA, MOJTyYeHUE, TPUMEHECHHE.
Jlabopamopnutit onetm Ne27. HabGmioieHue pacTBOPUMOCTH OKCHJIOB JIFOMUHUS, HATPUS,
KaJIbIIUS U MEJIA B BOJIE.

Jlabopamopustit  onvim No28. OmnpeneneHue KHUCIOTHOCTH-OCHOBHOCTH — CPEJIbl
MOJTYYEHHBIX PACTBOPOB C MOMOIIbIO HHUKATOPA.



Jlabopamopnstii onotm  Ne29. TlonydeHue yTIIEKUCIOrO ra3da M B3aUMOJIEMCTBHE €r0 C
M3BECTKOBOM BOJIOM.

['unpoxcuasl. OcHOBaHUA: KilacCU(pUKALIKs, HOMEHKIATypa, MOJIy4YeHue.

Jabopamopnutit onetm  Ne30. BzaumojeiicTBre OKCUIIOB Kanbliugd U (dochopa ¢ BOAOH,
ompe/ereHre XapakTepa o0pa30BaBILIEroCs TUIPOKCHIA C TOMOIIBIO HHAUKATOPA.
Jlabopamopnuwiit onvitm Ne 31. «Onpenenenue pH paznuyHbix cpeny

Ilpakmuueckaa pavoma Ne 4 «Onpenenenue pH pacTBOPOB KUCIIOT U HIENOYEH»
XUMHUUYECKHE CBOMCTBa OCHOBaHUU. Peaknusa HeWTpanuzanuu. OKpacka MHIWKATOPOB B
HIEJIOYHON Y HEUTpanbHOU cpenax. [[pumenenne oCHOBaHU.

Jlabopamopnbwtii oneim Ne 32. «Peakiys HEHTpalIu3alum.

Jlemoncmpayuonnstit Ikcnepumenm Ne 12. «OcHoBanus. TernoBod >ddext peaxmmm
TUJPOKCUJIA HATPUS C YTIIEKUCITBIM Ta30M»»

Jlabopamopnbstii oneim Ne33.B3anMoieiicTBHE PaCTBOPOB KHUCIIOT CO IIEI0YaMH.
Jlabopamopnutit oneim Ne34. 1lomydyeHue HepaCTBOPUMBIX OCHOBAHUN U MCCIICIOBAHUE UX
cBOMCTB (Ha mpumepe ruapokcuna meau (11)).

AM@oTepHbIE OKCHUIBI U TUIPOKCHUIBI.

Jlabopamopnuiit onotm Ne35. Tlomydyenne aM(OTEpHBIX OCHOBAHUN U MCCIIEOBAHUE X
cBOMCTB (Ha mpumepe ruapokcusa iuuka (II)).

Kucnotsl. CocraB. Knaccudukanus. Homenkiarypa. [lonyuenue kucnor.

XUMHUUYECKHUE CBOUCTBA KUCIIOT

Jlabopamopnutit onetm Ne36. B3auMojelicTBue METAIIOB (MarHus, IIMHKA, yKeJe3a, MeJIn)
C pacTBOpaMu KHUCIIOT.

Jlabopamopnwtit onetm Ne37. BzaumoneiictBue okcuna menud (II) u okcupa muHka ¢
pacTBOPOM CEPHOM KUCIIOTHI.

Jlabopamopnuiii oneim  Ne38. B3zaumonelicTBUE pacTBOPOB KHUCIOT C HEPACTBOPUMBIMU
OCHOBaHMUSIMU.

Comu. Knaccudukanus. Homenknatypa. CriocoObl otydeHust cofie

Ilpakmuueckasa pavoma Ne 5. «IlonyueHre METHOTO KyImopoca»

CaoiicTBa couneil. ['eHeTnueckasi CBA3b MEXIYy OCHOBHBIMHU KJlacCaMU HEOPTaHUYECKUX
COCIMHEHU

IIpakTnueckas padora Ne6. Pemienue skcnepuMeHTANIbHBIX 3a1a4 1o Teme «lIpakTukym
110 U3YYEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUN
ITogroroska k 'MMA, BIIP

Tecmoegotit kKonmpowb: «lIpakTUKyM IO U3YYEHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX COCAUHEHU.

Pa3nen 5. OCHOBBI ONBITHO-)KCIIEPUMEHTAJIbHON M MPOEKTHOM JeATeJIbHOCTH (14 1)
TexHuka 6€30MaCHOCTH MPU BHITIOJTHEHUN CAMOCTOSITEIBHBIX OINBITOB M AKCIIEPUMEHTOB B
JIOMAITHUX YCJIOBUSX U C UCIIOJIb30BaHKEM 000PYyI0BaHUS XUMUUYECKOM JTaDOpaTOpUH.
IIpakTnueckass padora Ne7. OOpaiieHue co CTEKJIOM (CruOaHHE CTEKJISSHHOW TpPyOKH,
W3TOTOBJICHUE: MMUTIETKH; KAMUJUTSIPOB; MPOCTEHIIINX Y3JI0B; MPOCTEHIIIMX TPHUOOPOB)
XUMHUYECKUM aHAJIN3: KAYECTBEHHBIA U KOJIMYECTBEHHbBIN

Teopernueckre OCHOBBI ONBITHO-3KCIIEPUMEHTAIIBHON U MMPOEKTHOM JEATEIBHOCTH.

Br16op Tembl npoekTa. [lnanupoBanue nesTeI-HOCTH.

[ToarotoBka mpoekra. COop mHbOpMAIK MO TaHHOW Teme. MoaenupoBaHUE MPOCSKTHOM
JIESITETbHOCTH.



BrimonHeHne yuaeOHBIX IPOEKTOB, OMIBITHO-IKCIIEPUMEHTATIBLHBIX Pa0OT.

IIpakTuyeckue padorsl Ne§-12 no TemaMm NpOEKTOB ydaIUXCs

[ToaroToBka yueOHBIX MMPOEKTOB K 3aIIUTE

IIpomexyTouHasi arrecTanus. 3aIIMTA NIPOCKTOB

[TonrotoBka k 'MA, BIIP: pemenre npakTMKo OPUEHTUPOBAHHBIX 3aJaHUN

[TonrotoBka k 'MA, BIIP: pemenre npakTMKO OPUEHTUPOBAHHBIX 3aJaHUN

O0600m1eHne, cucteMaTu3alusa U KOPPeKIusl 3HaHWM ydammxcs 3a kypc « XUMUA», 8
KJIacc.

TecToBBI KOHTPOJIb.

Temamuka onvimMHO-IKCREPUMEHMATbHBIX U NPOCKMHBIX PAOOM ¢ UCHOIb308AHUEM
obopyoosanusa yenmpa «Touxa pocmay:

1. DkcnepTr3a NpPOAYKTOB MUTAHUS IO YIAKOBKE.

2. OnpeniesieHne Ka4ecTBa BOJOPOBOJHOM BO/IBL.

3. Onpenenenure CBOMCTB BOJAONPOBOAHON U TUCTUIUIMPOBAHHON BOBI.

4. KUCIIOTHOCTh aTMOC(EPHBIX OCATKOB.

5. [lomyyenue KkpucTajmioruapara MEIHOIO Kyropoca.

6.Habmronenue 3a pocToM KpUCTAJUIOB.

7. Ilomy4yeHune nepechIeHHbIX PACTBOPOB.

8. OmnpeneneHue TeMnepaTypbl pa3aoKeHUs: KpUCTAILUIOTUAPATA.

9. OnpeneneHre KUCIOTHOCTH MOYBBI.

10. M3ydenue men0YHOCTH Pa3IndHbIX COPTOB MbLIA U MOIOIIUX CPEJICTB.

11. UunukatopHbie CBOMCTBAa pas3NWYHBIX pacTeHUM W 1BEeTOB (C ompeneneHuem pH

pacTBOpOB).

12. Onpenenenue KauecTBa xjae00NeKapHO MyKH U XJieba.

13. Onpenenenre kauecTBa KUCIOMOJIOYHBIX TPOAYKTOB.

14. Onpenenenne 3aBUCUMOCTH U3MEHEHHsI pH 1EIbHOr0 M MacTEpU30BaHHOTO MOJIOKA OT
CPOKOB XpaHEHHUA.

15. OuncTtka Bo/bl MEPETOHKOM.

16. OuncTKa BOJBI OT 3arpsSI3HEHUIA.

17. IlpuroToBiieHHE TOYBEHHOM BBITSKKH U onipeaesneHue ee pH.

18. Onpenenenue CTENEHN 3aCOICHHOCTH TTOYBHI.

19. KosimuecTBEHHOE ONPEAETICHHUE 3arPA3HEHHOCTH BENIECTBA.

20. Onpenenenne Maccol okcuaa meau (II), oOnapyxenue oxkcuaa yraeponaa (IV) u Bojsl,
MOJIy4aeMbIX TIPU Pa3IoKEHUH OCHOBHOTO KapOoHaTa Meu (Manaxura).

21. [lonyuyenue, cobupanue u uaeHTUGUKAIMA ra30B (BOAOPOAA, KUCIOPOAA, YIIIEKUCIOrO
rasza, aMMHakKa), MOHTa)X COOTBETCTBYIOIIUX MPUOOPOB.

IIpumeuanue: JlaHHas mnporpamMma, COCTaBJIEHAa Ha OCHOBAaHMU METOAUYECKUX
peKoMeHIanmMii MUHUACTEpCTBA mpocBelieHus Poccuiickon @Penepanuu 1o «Peanmuszanuu
00pa3oBaTeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOW HaIpaBJICHHOCTEN
M0 XHMHUHM C WCIOJb30BaHUEM o00opyaoBaHus IleHTpa «Touka pocTan(yTBEp KICHbI

pacniopstkeHrneM MunucrepctBa npocenienus: Poccuiickoii @enepanuu ot 12 ssuBaps 2021
r.Ne P-6).



COAEPKXAHUE NPOI'PAMMDbI
BHeypouHoii nessTesibHOCTH «XUMMUS» nis 9 kiaacca (34 yaca)

¢ HCI0JIb30BaHUEM 000pya0BaHUA HNPPOBOH JJadopaTopun
«Touka pocra»

Beegenue B Kypce «Xumusi-9»
Beoouwiit uncmpyxmaoic no Th. XuMus — HayKa SKCIIEpPUMCEHTAIbLHAS.

Jemoncmpayuonnviii.  Ikcnepumenm Ne  1.O3nakomnenue ¢ 1a00OpaAmMoOpHbLIM
000pyooeanuem; npuémul 6€30naAcHOU padomul ¢ HUM.
BxonHoe TecTupoBaHue O TEOPETUUECKUM U MTPAKTUYECKUM 3HAHMSM 3a 8 KJ1acc

Pasznen 1. MHoroo0pa3ne XuMH4eCKHX PeaKIUil B IKCINIEPUMEHTAIbHOM XUMHUHU

Tema 1. Knaccuguxkauus xumuueckux peaxuui

Knaccudukanus XUMHUYECKUX PEaKIUi, peakiy COCAVMHEHUs, PA3JIOKEHUS, 3aMEILCHMUS,
obmeHa. OKHCIHMTENBHO - BOCCTAaHOBUTEJIbHBIE peakiuu. OKHUCIUTENb, BOCCTAHOBUTEIb,
MPOIIECCHl OKUCJIEHUs, BOCCTaHOBIECHUSA. (COCTaBIEHUE YpPAaBHEHUW OKHUCIUTEIBHO -
BOCCTAaHOBUTEJIBHBIX PEAKIIUN C MOMOIIBIO METO/1a AJIEKTPOHHOTO OanaHca.

TeroBble 3(Q(PEKTHI XUMHUECKHX peaKIuil. DK30TEPMHUUYECKHE U HHAOTEPMUUYECKUE
peaKkuuu.

Tepmoxumuyeckue ypaBHeHHs. CKOpOCTh XUMUYECKUX peakiuii. DakTopbl, BIUSIONIME HA
CKOpPOCTb XUMHUYECKUX peakuuil. [leppoHavasibHbIe MPEICTABICHUS O KaTalln3e.
Hemoncmpayuu./lemoncmpayusi  onolmos, — GbIACHAIOWUX — 3A6UCUMOCHbL  CKOPOCMU
XUMUYECKUX PeaKyuti Om pasiuyHblX ()aKmopos.

Tabauyvr «Obpamumsie peakyuuy, «Xumuueckoe pagHogecue», « CKOpocmv XUMUUECKOU
peaxryuuy.

Pacuemnuie 3a0auu. Pacuemol no mepmoxumuyeckum ypasHeHUsM.

Ilpaxkmuueckaa paboma Nel. H3yuenue enuanusn ycioeuil npoeO0eHUs XUMUUECKOU
Peaxyuu Ha eé CKopocmep.

Oo6patumebie peakiuu. [loHsITHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. dnekmpoaumuueckasn ouccouuayus

XUMHUYECKUE PEaKIUM, UAYIIME B BOJHBIX PACTBOpAX. DJIEKTPOJUTHI U HEIJICKTPOJUTHI.
HNonsl. Katnonsl 1 annoHEL. [ uapaTHas Teopust pacTBOPOB.

DIEeKTPOIUTHYSCKasT JUCCOIMAIUS KHCIOT, OCHOBaHMM, cosieli. Cnabble M CHIIBHBIC
anekTposuThl. CTeneHb Aucconuanuu. Peakinyn MOHHOTO OOMEeHa. Y CIIOBHUS MPOTEKAHMS
peakiuii ooOmMeHa 0 KOHIa. XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHX
COCAMHEHUM B CBETE€ NPEACTaBICHUM 00 DJIEKTPOIUTHYECKONW JAUCCOIMAIMUA U
OKHCJIUTEIIBHO — BOCCTAHOBUTEJIBHBIX PEAKIIMSX.

[ToHsiTHE O TUIPOIU3E COJIEH.

Pacuémul no ypasnenusam xum. peaxyuii, eciu 00HO U3 8eujecms 0aHo 8 u3ovImkKe.
Jlemoucmpayuu. Hcnvimanue pacmeopos 6eujecms Ha 3J1eKMpPUdecKyro npo8ooOUMOCHIb.
Jlsudicerue uoHO8 6 d1eKMPULECKOM noJe.

Jlabopamophwie onvimol. Peaxyuu oomena medicoy pacmseopamu 31eKmpoaumos.
Ilpakmuueckaa paooma Ne2. Pewenue 3IKcnepumeHmanbHvlX 3a0a4 HO meme
«Ceolicmea Kuciom, 0CHO8AHUIL U COJlell KAK IeKMPOSTUMO6).



TecToBBIH KOHTPOJIb.

Pasneu 2. IIpakTHKYM 110 M3Y4€HHIO CBOMCTB NPOCTBIX BelIECTB: HEMETAJLI0B H
METaJIJIOB, HX COeIMHEeHUM

Tema 3. I'anozenwi

Hewmeramnel. ["anorensl. [lonoxxeHne B NEPUOJIUYECKON CUCTEME XHMHUYECKUX AJIEMEHTOB,
CTpoeHue ux aToMoB. HaxoxaeHue B mpupo/e.

OuU3nYECKne U XUMHUYECKUE CBOMCTBA rajoreHoB. [lolyueHne u NpuMEHEHHE TaJlOreHOB.
Xnop. Ouznyecknue 1 XMMHUYECKHUE CBOMCTBA XJyopa. [Ipumenenue xsopa. XJI0pOBOAOPOI.
®usnueckue cBorctra. [lomyuenue. ComnsaHasi kucioTa U ee conu. KauecTBeHHast peakius
Ha XJIOpUJ — MOHBL. Pacnio3naBaHue XJIOpUI0B, OpOMHUJIOB, HOIUIOB.

Jemoncmpayuu. Dusuueckue ceolicmea eanoeenos. llomyuenue xaoposodopoda u
pacmeoperue e2o 8 gooe.

Jlabopamopnvie onvimsl. Pacno3nasanue COMAHOU KUCIOMbL, XA0PUOOS, OPOMUOOS,
Uoouoo8 u tooa.

Ilpakmuueckan paboma Ne 3. Ilonyuenue conanoil Kuciomeol u uzydeHue eé ceoicmse.

Tema 4. Kucnopoo u cepa

Kucnopon u cepa. Ilonoxkenue B NEPUOJUYECKOM CHCTEME XHMHUYECKHUX HJIEMEHTOB,
crpoeHne ux aroMmoB. Cepa. Ammorponus cepbl. PU3NMYECKHE W XUMHYECKHE CBOMCTBA.
Haxoxnenue B npupoje. [Ipumenenue cepel. CepoBogopon. CepoBoaOpOaHAST KUCTOTA U
ee conu. KadecTBeHHas peakius Ha cynbua- nonsl. Oxcua cepsl (IV).

CepHasi kucimoTa. XMMHUYECKHE CBOMCTBA pa30aBICHHOW M KOHIEHTPUPOBAHHOW CEpHOMN
kucioThl. KauecTBeHHast peakius Ha cyib(aT- HOHbl. XUMHUYECKUE pPEeaKluu, JexkKallue B
OCHOBE IOJIYUYE€HUSI CEPHOW KHCIJIOTHI B IPOMBILUIEHHOCTH. [IpuMeHeHne cepHOM KUCIIOTHI.

Hemoncmpayuu. Annomponusi kuciopooa u cepuvl. 3HAKOMCMEO ¢ 00paA3YAMU NPUPOOHBIX
cynbuoos, cyibghamos.

Jlabopamophvie onvimwvi. Pacnoznasanue cyno@uo-, cyavgum- u cyibhpam-uoHos 8
pacmeope

lIpakmuueckas paboma. Pewenue s3xcnepumenmanvHulx 3aday no meme «Kucnopoo u
cepar.

Tema 5. Azom u pocghop

Azor u ¢ochop. IlomoxkeHne B MNEPUOJUUECKON CHUCTEME XHUMHYECKUX DJIEMEHTOB,
CTpOEHHE HUX aToMOB. A30T, (U3NYECKHEe M XHUMHUYECKHE CBOMICTBa, MOJyY€HUE U
npuMenenne. KpyroBopor azora B mnpupoge. Ammuak. DOuU3nYeCKHUE U XUMHUYECKHUE
CBOMCTBa, MojydeHue, npuMeHeHne. Conu aMMOHUA. A30THasi KUCJIOTa M €€ CBOMCTBA.
OkucnuTeNbHbIE CBOWCTBA a30THOM KUCHOTHL. [lomyueHue a3oTHOU KUCJIOTBl B
nabopaTopuu. XUMUYECKHUE PEAKITNH, JICKAITNE B OCHOBE TOJYyYECHHs] a30THOUM KUCIIOTHI B
npomeiniuieHHOCTH. [Ipumenenune. Comu. A30THbIE yI00OpeHus.

®ochop. Amnorponus. Pusznueckue W xumuueckue cpoiictBa. Oxcupa dochopa (V).
docdopHast KUCIIOTa, €€ CONU U YAOOPEHUSI.

Hemoncmpayuu. Ilonyuenue ammuaxka u e2o pacmeopenue 6 6ode. (O3HakoMmieHue ¢
obpazyamu nPuUpPOOHbIX HUMpamos, ocghamos.

JlabopamopHvie onvimoel. Bzaumooeiicmeue coneii ammonus co wenouamu. O3Hakomnienue
C A30MHubIMU U POCHOPHBIMU YOOOPEHUAMU.



Ilpakmuueckaa pavoma Ne5. Ilonyuenue ammuaxka u uzyueHue e2o ceoucma.
Pewenue 3a0au na onpedenenue maccogoii (006EMHOIU) 00U 8bIXOO0A NPOOYKMA Pearyuu
om meopemuieck 03MONCHOZO.

Tema 6. Yenepoo u kpemnuii

Yriepon u kxpeMuui. [1onoxeHne B IepruOANYECKON CUCTEME, CTPOEHUE aTOMOB. YTIIEPO/I.
Amnorponusi. Pu3nveckue U XMMHUYECKUE CBOMCTBA yriaepoaa. AncopOuus. YrapHblid ras.
Yrnekucnslid ra3. YroibHas KucioTa U ee coyid. KauecTBeHHast peakius Ha kapOoOHAT —
noHbl. KpyroBopot B npupoje.

Kpemnuii. Okcup kpemuus (IV). KpeMHueBast Kuciaora v €e CoJiu.

Crexkio. IlemeHT.

HHemoncmpayuu. Kpucmannuueckue pewemxu anmaza u epaguma. 3HaKomcmeo ¢
obpasyamu npupooHvlx Kapoornamos u cuaruxamos. O3naKxomieHue ¢ paiudHblMU 6UOAMU
monausa. O3HaKomaeHue ¢ 8U0amu cmexid.

Jlabopamopuvie onvimsl. O3HaKOMIeHUEe CO CEOUCMBAMU U B3AUMONPEBPAUCHUIMU
KapboHamos u eudpoxapbonamos. Kauecmeenmvie peaxyuu Ha KapOOHam- u CUTUKAMN-
UOHBIL.

Ilpakmuueckaa pavoma Ne6. Ilonyuenue oxcuoa yznepooa (IV) u uzyuenue ez2o ceoiicme.
Pacno3naeanue kapoonamoe.

Pewenue 3a0au na eviuucnenue maccovl uiu 06véMa NPOOYKMA peakyuu No U38ECHHOLL
macce unu 06vEMY UCXOOH020 Beuecmaa, co0epIHcaieco npuMecH.

Konmponvnan paboma Ne2 no meme «Hememanoy.

Tema 7. Obuwue ceoiicmea memanioe

Meramibl. [lonoxxeHne B NEPUOAUUYECKON CUCTEME, CTPOCHUE aTOMOB. MeTajindeckas
cBs3b. Du3nueckue CBOWCTBA. Psij aKTUBHOCTH METAJJIOB.CBOMCTBAa MeTauioB. OOrue
crocoObl nonyuenusi. CrijiaBbl METAILIOB.

[llemounbie metauibl. [lonokeHne B TEPUOAUYECKOM CHUCTEME, CTPOCHHE aTOMOB.
duznueckue u xuMudeckue ceorcta. [Ipumenenune. Haxoxnenue B mpupoje.
[Ilemouno3emenbHbIE MeTAILIBI. [10JI0)KEHHE B MEPUOIUYECKON CUCTEME, CTPOCHUE aTOMOB.
dusnueckue U xumMuueckue cBorcra. llpumenenue. Haxoxnenue B nmpupone. Maruuii u
KaJIBITUH , X BakKHEHITHEe coequHeHnsl. JKECTKOCTh BOABI U CIIOCOOBI €€ YCTPaHCHHS.
Amomunuii. [TonoxkeHne B MEPUOAUYECKON CUCTEME, CTpOeHHE aToMOB. dusznueckue u
xumudeckue cBorctBa. [Ipumenenue. Haxoxnenue B npupose. AMPOTEPHOCTh OKCUIA U
TUIPOKCHUIA ATFOMUHUSL.

Kenezo. IlonoxxkeHne B MEPUOAUYECKOM CHUCTEME, CTPOEHHUE aTOMOB. DU3MUECKHE U
XuMudeckue cpoicrna. llpumenenue. HaxoxneHnue B npupojne. BaxxHenme coeuHEeHNs
xKene3a: OKCUIbl, Tuapokcuasl U conu xenesa (II) m xxenesa (III). KauecTtBeHHas peakuus
Ha MOHBI.

Jlemoncmpayuu. 3naxomcmeo ¢ 06pasyamu 8ajiCHeUWUx coell Hampus, Kaaus, npupooHsIX
COCOUHEHUU Kaabyus, pyoamu icenesd, COeOUHEHUAMU anroMuHus. Bzaumooeiicmeue
WENIOYHBIX, UETIOYHO3EMENbHbIX MEeMmanio8 U amomMuHus ¢ 8o0ou. Cocuecanue dcenesa 8
KUciopooe u xiope.

Jlabopamopuvie onvimsi. [lonyuenue cudpokcuoa amrOMuHus U 83aumooelticmeue e2o ¢
kucromamu u wenowamu. Ilonyuenue euopoxcuoos swcenesa(ll) u (I1l) u e3aumooeticmsue
UX ¢ KUCIOMAamu U weio4amu.



Ilpakmuueckaa paooma Ne7. Pewenue IKCnepUMEHMANbHBLIX 3A0a4 NHO meme
«Memannwl u ux coeOuHeHus.
TecTOBBIA KOHTPOJIb.

Paznen 3. OCHOBBI ONBITHO-)KCIIEPUMEHTAJIbHON M MPOEKTHOM 1€ TeJIbHOCTH
TexHrka 6€30MaCHOCTH MPU BHITIOJHEHUU CAMOCTOSTENbHBIX ONBITOB U AKCIIEPUMEHTOB B
JIOMAIIIHUX YCJIOBUSAX U C UCTOJB30BaHUEM 000pYAOBaHUS XUMHUUECKOM JTaO0OpaTOPUH.
IIpakTuyeckas padora Ne§. OOparenue co cTeksioM (crudanue CTeKJITHHON TPYOKH,
M3TOTOBJICHUE: MMUTIETKH; KAMWJUTSIPOB; MPOCTEHIINX y3JI0B; MPOCTEHIIIIX TPHUOOPOB)
XUMHAYECKUMN aHAIIN3: KAYECTBEHHBIA 1 KOJIUYECTBEHHBIN

Teopernueckre OCHOBBI ONBITHO-3KCIIEPUMEHTAIIBHON U MMPOEKTHOM JEATEIbHOCTH.
Br160op Temb! ipoekTa. [ImanupoBanue neITeIbHOCTH.

[ToaroroBka mpoekrta. Coop nHdopmanuu o gaHHo reme. MoaenupoBaHue MpPOSKTHOM
JESITETbHOCTH.

Brinonnenune yueOHbIX MPOEKTOB, OMBITHO-IKCIIEPUMEHTATIBHBIX Pa0OT.

IIpakTuyeckue padorsl Ne§-12 o Temam MPOEKTOB yHaIIUXCS

[ToaroToBKa y4eOHBIX MMPOEKTOB K 3aIUTE

IIpomexyTouHasi arrecTanus. 3a1IMTAa MPOEKTOB

[Togroroska k I'NA, BIIP: penienre npakTUKO OPUEHTUPOBAHHBIX 3aIaHUI

[TogroroBka k I'NA, BIIP: penienne npakTUKO OPUEHTUPOBAHHBIX 3a1aHUI
O060011eHne, cucTeMaTh3alus U KOPPEKIUs 3HAHUM yJalmuxcs 3a Kype
«DJKCIIEpUMEHTAIbHAS XUMUS», &8 KJacc.

TecToBBIH KOHTPOJIb.



2. IJTAHUPYEMBIE PE3YJbTATHI OCBOEHUSA TPOT'PAMMBbI

BHeYpPOuHOil AesiTesibHOCTH « XUMMUSA»
nJi9 8-9 KJ1acCoB € MCMOJIb30BaHUEM 000py10BaHus eHTpa «Touka poctay
C ONMCAHMEM YHUBEPCAJIbHBIX Y4e0OHBbIX IeHCTBU, JOCTUTAeMbIX 00YyYAIINMHUCH

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3ybTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O 00IIero oOpa3oBaHUS
JOCTUTAIOTCSI B XOJ¢ OOy4YeHUs XHMHUU B E€IWHCTBE Y4YeOHOM W BOCHHUTATEIbHOMN
JEATEIIbHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMU POCCHUICKMMU COLIMOKYJIbTYPHBIMU H
JTyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, MIPUHATHIMH B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJICHUSI M CIIOCOOCTBYIOT IMPOIIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHUSI M COIUATU3AINU
0o0yJaroImxcs.

JIMYHOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTh OOYUAIOIIUXCSl PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTHUBHBIX LICHHOCTHBIX OPUEHTAIMNA U PACIIUPEHUE ONbITA JEATEIBHOCTH HA
€€ OCHOBE, B TOM YMCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HaCIIEUIO0, TTOHUMAHUSl 3HAYCHUSI XMMHUUYECKON HAyKU B JKU3HU COBPEMEHHOTO
00111ecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOU MH(OpMaIMEil 0 MEePEAOBBIX JOCTHKEHUSIX
U OTKPBITHUSX MUPOBOU U OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBEe MHpa U OOIIECTBA;

2) rpasKaaHCKOr0 BOCIIUTAHMS:

MPECTABJICHUS] O COLIMAIBHBIX HOPMax U MpaBUJiaX MEXJIMYHOCTHBIX OTHOILICHUM B
KOJUJIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOM, YyuyeOHO-
UCCIIEIOBATENbCKOM, TBOPUYECKOM MW JAPYrMX BHUAAX JI€ATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JEATEILHOCTH MPH BBHIMOTHEHUH Y4EOHBIX, TO3HABATEIBHBIX
3a/1a4, BBIMOJHEHUHM XHMHYECKHUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB,
CTpEeMJIEHUS] K B3aMMOINOHUMAHMI0O W B3aUMOIIOMOIIM B TIpoIlecce ATOM yueOHOM
NEATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M MOCTYINKU CBOMX TOBAapHUIIEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHMSL:

MUPOBO33pPEHUYECKHE TPEJCTABICHUSI O BEIIECTBE W XUMHYECKOMW PpEeaKIiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOIINE OCHOBY IS
MOHMMAHMUSl CYIIHOCTU HAay4YyHOM KapTHHBI MHUpA, TMPEJICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJbI, B3aMMOCBS3SX YEJIOBEKa C MPUPOJHOU Cpelou, O
POJIM XMMUU B TIO3HAHUU ATUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHUBBI, HAINIPaBJICHHbIC HA TMOJIyYE€HHWE HOBBIX 3HAHUM MO XUMUHU,
HEOOXOMMbIC 111 OOBSACHEHUs HAOJIOJAaeMBbIX IMPOIIECCOB U SIBIICHHM, MO3HABATEILHOM,
WH()OPMAITMOHHOW M YWUTATEIhCKOW KYJIBTYpPbl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIHHOU
paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYPOU, JOCTYITHBIMU TEXHHUYECKUMU
cpencTBamMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;



MHTEpeC K O0YUYEHHIO U MO3HAHUIO, JTI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM00Opa30BaHUI0, MPOEKTHOM U MCCIENOBATEIbCKON JESITeIbHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMPaBICHHOCTH M YPOBHS OOYYCHHS B TaJIbHECUIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOUIECHUS K CBOEMY 3J/I0POBBIO,
YCTAaHOBKU Ha 3JI0POBBI 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUNM U HENPHUATHE BPETHBIX
MPUBBIUEK (YIIOTPEOJICHUS aIKOT 01, HAPKOTUKOB, KypPEHHsI), HEOOXOAMMOCTH COOTIOACHUS
npaBuil 0€30MacHOCTH MPU OOpaICHUH C XMMHUYECKUMHU BEIIECTBAMH B OBITY W pPEaIbHOU
KU3HU;

5) Tpya10BOIro BOCIIUTAHMSI:

UHTEpEeC K TMPaKTUUYECKOMY M3yudeHUI0 Tpodeccuii M Tpyaa pa3audyHOro poja,
YBAKEHHE K TPYJy U pe3ysibTaTaM TPYAOBOW AEATEIBHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUSI TPEAMETHBIX 3HAHUM IO XMMHUHU, OCO3HAHHBIA BHIOOP HWHIUBUIYyATbHOMN
TPACKTOPUU MPOJIOJKEHUSI 00pa30BaHUs ¢ YUETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XUMHH, OOIIECTBEHHBIX WHTEPECOB MU MOTPEOHOCTEH, ycCHemHoN MnpodecCuoHaIbHON
NEATEIbHOCTH W Pa3BUTUS HEOOXOJMMBIX yMEHHUH, TOTOBHOCTh aJalTHUPOBAThCA B
npodeccuoHaNbHOM cpene;

6) PK0JIOrHYECKOro BOCIIUTAHUSA:

HKOJIOTUYECKU IL€JeCO00pa3HOe OTHOILIEHHWE K MPUPOJE KaK HCTOYHUKY >KM3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHMSA, MOHMMAHHWE LEHHOCTU 3JI0POBOTO M 0€30IacHOro
oOpaza KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HYECKOMY U
NICUXUYECKOMY 370pPOBbIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUs TMpaBuil Oe30MacHOro
MOBEJICHUS TIPU pabOTE C BEIIECTBAMH, a TAKXKE B CUTYyaIUAX, YIPOKAIOUIUX 3J0POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJTy4YaeMble TIPU U3yYCHUU XUMUU, JUIS PEIICHUs
3a7a4, CBS3aHHBIX C OKPYXKAOLIEW NOPUPOAHOM CPENOM, ISl MOBBIIECHUS YPOBHSA
9KOJIOTUYECKOM KYJIbTYpPbl, OCO3HAHUSA TJI00ATIBHOIO XapaKTepa 3KOJIOTHUECKUX MPOoOJIeM U
nyTel UX PEeIICHUs] MOCPEICTBOM METOJOB XHWMHH, SKOJOTHYECKOTO MBIIIJICHUS, YMEHHUS
PYKOBOACTBOBATHCS UM B ITI03HABATEIIbHONW, KOMMYHUKATUBHON U COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocTtaBe meTanpeaMeTHbIX pe3ybTaTOB BBIACISIOT 3HAYUMBbIE JJIsi (POpMUPOBAHUS
MHUPOBO33pEHUsI OOIlEHAyYHbIE TOHATUA (3aKOH, TEOpHus, NPUHIMUI, TUIOTE3a, (axT,
CHUCTEMa, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HUCIOJIb3YIOTCA B €CTECTBEHHO-
HAyYHBIX YYEOHBIX MpeAMEeTaX W TO3BOJISIOT HAa OCHOBE 3HAHWM W3 3TUX TMPEIMETOB
dbopMHpoOBaTh TPECTABICHNWE O IIEJIOCTHON HAayYHOW KapTUHE MHpA, U YHUBEPCAIbHBIC
y4eOHbIC JeMCTBUs (TO3HABaTEIbHbIE, KOMMYHHMKATUBHBIC, PETYJSTUBHBIC), KOTOPHIE
obecrieynBalOT (HOPMUPOBAHME TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U
OCYIIECTBIICHUIO yUeOHOM JEITEeITbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

YMEHHSI MCIOJIb30BATh IMPUEMBI JIOTMUECKOTO MBIIUIEHUS NPU OCBOEHUM 3HAHUMU:
pPacKpbIBaTh CMBICT XUMHUYECKUX TOHATUNW (BBIAEIATH MX XapaKTepHblE MPHU3HAKH,



yCTaHaBJIMBAaTh B3aWMOCBSI3b C JPYTMMH TOHSATHSIMH), HUCIOJb30BaTh TMOHATUS A
OOBACHEHMS] OTHIENbHBIX (PAKTOB M SIBIICHWH, BBHIOUPATh OCHOBAHMS W KPUTEPUHU IS
KJ1acCU(PUKAIN XMMUYIECKUX BEIIECTB M XUMHUECKUX PEAKIINMA, yCTaHABIUBATh MPUINHHO-
CJICICTBEHHBIC CBSI3M MEXIYy OOBEKTAMH H3yYCHHUS, CTPOUTH JIOTHUYECKHUE PACCYXKICHUS
(MHAYKTUBHBIC, IETyKTUBHBIE, IO AHAJIOTUH), 1€JIaTh BHIBOJBI U 3aKIIIOUCHUS;

yMEHUE TPUMEHATb B  IMpollecce TO3HAHUSA MOHATUS  (MpEeaIMETHhIE U
MeTaIpeIMETHbIE), CHUMBOJIMUYECKHE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XHUMHH,
mpeo0pa3oBhIBATh IMHPOKO TMPUMEHSIEMbIC B XHMHH MOJEIBHBIE TPEJACTaBICHUS —
XUMUUYECKUN 3HaK (CMMBOJI 3JIEMEHTAa), XuMudeckass ¢Gopmylia U ypaBHEHHE XUMHUUYECKOMN
peakiMy — MpU PEIIeHUH Y4eOHO-MO3HABATENbHBIX 337a4, ¢ YYETOM STHUX MOJIETbHBIX
NPEACTABICHUIM BBISBISATh M XapaKTEpU30BaTh CYIIECTBEHHBbIE NPU3HAKU HN3Y4aeMbIX
O0BEKTOB — XHMHUYECKMX BEIIECTB W XUMHUYECKUX pEaKIHil, BBIABISATH O0OIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIE CBS3M M TMPOTUBOPEUUS B HU3YUaAEMbIX
MpoIIecCax U SIBJICHUSIX.

ba3oBble ucciaeaoBarebCKue 1eUCTBUA:

YMEHHE UCIIOJIb30BaTh ITOCTABICHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a
TaKk€ B Ka4eCTBE OCHOBBI JIsi (DOPMHUPOBAHUSI TUIIOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

MPUOOPETEHHUE OMbITA MO MJIAHUPOBAHUIO, OPTaHU3AIUU U MPOBEICHUIO YUCHUYECKUX
DKCIIEPUMEHTOB, YMEHHME HaOdoJaTh 3a  XOJOM  Ipollecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yJibTar, PopMyIUpOBaTH 00OOIIEHHS M BBIBOJBI MO pe3yJbTaTaM
MPOBEJAEHHOIO OMbITA, UCCIEAOBAHMS, COCTABIISITh OTUET O MIPOJIeTITaHHON padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAINIO PA3IAYHBIX
BUJIOB U (POPM TMPECTABICHUS, TOJIYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs
JUTEpaTypa XUMUYECKOTO COJIepKaHMs, CIpaBOYHbIE TocoOusi, pecypcol HMuTepHera),
KPUTHYECKHU OIEHUBATh IPOTUBOPEUHUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

YMEHHE TMPUMEHSTh Pa3IU4YHbIE METOJbI M 3ampochl MNpPH TMOUCKE U OTOOpe
uH(OpPMAIIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX JJIS BBITIOJIHEHUSI YYEOHBIX U
MO3HABATENILHBIX 3a7a4 OMNPEACIIEHHOTO THIA, MpUOOpEeTEeHHWEe OmnbiTa B 00JACTH
WCIIOJIb30BaHusl MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIQJICHUE KYJIBTYpPOil
AKTUBHOTO HCIMOJIb30BAHUSI PA3TUYHBIX IMOUCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMpPATh
ONTUMAJIbLHYIO (hOpMY TIpeCTaBICHHs HHPOPMAIIUU U WILTIOCTPUPOBATH peIIacMbIe 3a1a4u
HECJIOKHBIMHU CXeMaMH, TuarpaMMamu, IpyrumMu (popmamu rpaduky U uX KOMOMHAIUSMU;

yMEHHUE UCIOJIb30BaTh U aHAJIU3UPOBAThH B MPOIECCe YUSOHOU M MCCIIEOBATEIHCKOM
NEATeIbBHOCTH HWHGOPMAIMI0 O BIUSHUM TPOMBIIIJICHHOCTH, CEIhCKOTO XO35HCTBa M
TPAHCIIOPTa HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHOM CPEIbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIEe 1eHCTBUS:

YMEHHS 33JaBaThb BOMNPOCHI (B XOA€ Auayiora W (WJW) AWCKYCCUHU) MO CYILIECTBY
obOcyxmaemMoil TeMbl, (POpMyIHpPOBATH CBOM NPEIJIOKECHHUS] OTHOCHUTEIIBHO BBITIOJHEHUS
NPEJIOKEHHON 3a/1a4u;



YMEHMS MPEACTABIIATh IOJIyYEHHBbIE pPE3yJbTaThl MO3HABATEIBHOW JESATEIBHOCTH B
YCTHBIX M IHCBMEHHBIX TEKCTaxX; JelaTh IPE3EHTALNIO pPE3YyJbTAaTOB BbINOJIHEHMS
XUMUYECKOTO DJKCIEpUMeHTa (Ja00paTOpHOTO OIbITa, Ja0OpaTOpPHON paboTHl 1O
UCCJIETOBAaHUIO CBOWCTB BEIIECTB, YIE€OHOTO MPOEKTA);
YMEHUS YYEOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABATEILHON
U HCCJENOBATENIbCKON NIEATEIbHOCTU MPH PELICHUU BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE
yuéra OOIMX HMHTEPECOB U COIVIACOBAHUS MO3ULUN (0OCYKIeHUs, OOMEH MHEHUSIMH,
«MO3rOBbIE HITYPMBbID», KOOPAHHALIMS COBMECTHBIX E€UCTBUI, ONPEAECICHUE KPUTEPUEB IO
OILICHKE Kau€eCTBA BBIIIOJIHEHHOW PabOThI U IpyTHUe).
PeryisiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AeiiCTBUS:
YMEHHE  CaMOCTOSITEIBHO  OMNpENENsATh LENu  JEATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh M TpPU HEOOXOAMUMOCTH KOPPEKTUPOBATH  CBOIO
NesATEIbHOCTh, BbIOMpaTh HaubOojee >S(PPEeKTUBHBIE CHOCOOBI PEIICHHUS YYEOHBIX U
MO3HABATEJIbHBIX 33/1a4, CAMOCTOSITEJIbHO COCTABIATh WM KOPPEKTUPOBATH MPEITI0KEHHBIN
AJITOPUTM JIEUCTBUI MpHU BBINOJIHEHUU 33JaHUI ¢ y4ETOM IOJIy4EHUsS HOBBIX 3HAHHUM 00
U3y4aeMbIX OOBEKTax — BELIECTBAX M PEAKIMIX, OLIEHWBATH COOTBETCTBUE MOJIYYEHHOIO
pe3yabpTaTa 3asBICHHOW II€JIM, YMEHHE MCIOJb30BaTh W aHAJIM3HPOBATH KOHTEKCTHI,
npeajiaraéMble B YCJIOBUM 3aJaHUN.
NPEAMETHBIE PE3YJIBTATBI
B cocraBe mpeameTHBIX pPE3yJbTAaTOB IO OCBOEHHUIO O0S3aTENbHOIO COAECpPKaHUS,
YCTAaHOBJICHHOTO JAaHHOM (QeaepanbHON pabouell HporpaMMoi, BBIIEISIOT: OCBOCHHBIE
00y4YaromMMuUCsl Hay4HbIE 3HAHMS, YMEHUS M CIOCOObI ACUCTBUH, cnerupuyeckue s
NpeIMETHON 00J1acTh «XUMHUSD), BUIBI ACSITEIBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHMS, €r0
UHTEpIIpEeTalliY, MPeoOpa3oBaHUI0 W TPUMEHEHHIO B PA3JIMYHBIX YYE€OHBIX W HOBBIX
CUTyalUsX.
K koH1y o0yueHus B 8 kjacce npegMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:
® packpeiBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSATHI: aTOM, MOJIEKYJa,
XUMUYECKUA  BJEMEHT, NPOCTOE BEILIECTBO, CIOXHOE BEUIECTBO, CMECHh
(omgHOpOOHAsT W HEOAHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIbHAsT aTOMHas M
MOJIEKYJIIpHasl Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JI0JI1 XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUU, MOJSIPHBIA O0BEM, OKCHII, KUCIOTA,
OCHOBAaHME, COJIb, AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas
peakius, Kiaccuukanus peakuui: peakiuy COSAUHEHUs, PEeaKlUU Pa3IoKeHUs,
peakuu 3aMelleHUusl, peakuuud OOMEHa, 3K30- U SHAOTEPMHUUYECKHUE PpEaKlIUu,
TEIUIOBOM 3(P(}EKT peakiuu, SApPO aToma, JJICKTPOHHBIA CIIOW aToma, aTOMHas
opOuTanb, paadyc aroma, XUMHUYECKas CBs3b, INOJApHAs U HENOJspHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, MOH, KAaTHOH, aHUOH, PACTBOP, MaccoBas JIOJIs
BelllecTBa (IPOLICHTHAsI KOHIIEHTpPAIUsi) B paCTBOPE;

® WJUIFOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATUNA U MPUMEHATH 3TH
MOHATHUS NIPH ONMCAHNUHU BEIIECTB U UX NPEBPALLECHU;



UCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIMKY JII COCTaBJICHHUS] (DOpPMYI] BEUIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTIPEENATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTETICHb
OKHUCJICHHUS] 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAMJICKHOCTh BEILECTB K
ONpefeNEHHOMY KIIAcCy COEIWHEHHH 1o ¢dopMynaM, BHJA XHMHUYECKOW CBS3H
(KOBaJIEeHTHasl M HIOHHAsI) B HEOPTaHUYECKUX COEMHEHUSIX;

packpeiBath  cmbicn  Ilepumommueckoro  3akona J[. WM.  MeHneneesa:
JEMOHCTPUPOBATh NOHMMAaHUE MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJIEMEHTOB OT HMX MOJoxeHus B [lepuoamueckoil cucrteMe, 3aKOHOB COXPaHEHMS
Macchbl BEHIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPDHOTO YY€HHS, 3aKOHa
ABorajipo;

ONMKCHIBATh M XapaKTepH30BaTh TaOnuuHyr ¢Gopmy Ileproanueckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB: Pa3jNyaTh MOHATHUS «rjaBHas noarpymnmna (A-rpynmna)» u
«mobounas noarpynna (b-rpymnma)», manble U OOJBIINE TEPHOJbI, COOTHOCHUTD
o0o3HaueHUsA, KOTopble wuMeroTcss B Tabimuue «llepuonnueckas cucrema
xuMmudeckux snemMeHtoB . M. MenpaeneeBay C 4YMCIOBBIMH XapAKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XUMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsl sapa, oOIIee YHCIIO
AIIEKTPOHOB U PACTPEEICHUE X N0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh  XUMUYECKUE  DJIEMEHTBHl, HEOPraHWMYECKHE  BEIIECTBa,
XMUMHYECKHE peakluu (110 YUCIY U COCTaBy YYacCTBYIOIIMX B PEaKLIUU BEIIECTB, IO
TersioBoMy b dexTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKUE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIACCOB, IIOATBEpPKIAAas OIMCAHUE NPUMEPAMU MOJEKYJISPHBIX ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaYE€CTBEHHOTO COCTAaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAILICHHUIN B PA3JIMYHBIX YCIOBUSAX;
BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEILECTB,
MacCOBYIO JOJIF0 XMMHYECKOIO 3JIEeMEHTa Mo (opMmyse COeAMHEHHS, MacCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHUIO XWMHYECKOHN
peakuuu;

MPUMEHSITH OCHOBHBIE OIEPALlUA MBICIUTENBHON AESTEIbHOCTH — aHAJIN3 U CUHTE3,
CpaBHCHHE, O0O0OIICHHE, CHCTEMAaTH3alMIo, KiIacCU(HUKAIHMIO, BBIIBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSA3EH — JJI1 U3YYEHHS CBOMCTB BEIIECTB U XUMHUYECKHUX
peakiuii, eCTeCTBEHHO-HAyYHbIe METOJbl MO3HAHUS — HAOJIOACHHE, U3MEpEHHE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN);

CJIeI0OBaTh IMpaBWjaM TOJb30BaHUS XHMHUYECKOM mMocyAod U J1abopaToOpHBIM
000OpyZI0OBaHUEM, a TaK)XKe MpaBuiiaM OOpaIieHus! C BEIIECTBAMU B COOTBETCTBHUHM C
WHCTPYKIIUSIMA TI0  BBITIOJTHEHHUIO JTA0OPATOPHBIX XHMHYECKHUX OMBITOB TIO
MOJlyYEHUI0O U COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOJAa M KHCIOpOJa),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MaCcCOBOM J0JIEM PacTBOPEHHOTO
BEILIECTBA, I[UIAHUPOBATh M MPOBOAUTH XHUMHYECKHE IKCIEPUMEHTHI IO



pacro3HaBaHHUIO PACTBOPOB MIEJIOUEH U KUCIIOT C TIOMOIIBIO HHIUKATOPOB (JTAKMYC,
dbeHondTanenH, METWIOPAHXK U APyTrue).

K koHIly 00yueHus B 9 kjacce npeMEeTHBIE pe3yIbTaThl Ha 06a30BOM yPOBHE JOJKHBI
oTpakaTtb CHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKpbIBaTh CMBICTT OCHOBHBIX XUMUYECKUX MOHSATUN: XUMUYECKUM IJIIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KAaTHMOH, AaHWOH, MNPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTb,  3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCICHUS, XHUMUYECKas
peakiys, XUMHYecKasi CBsI3b, TEIIOBOUM 3P (EKT peakiuu, MOJib, MOJISIPHBIN 00BEM,
pacTBOp, BJEKTPOJUTHI, HEDIEKTPOJIHTHI, AIEKTPOIUTHYECKAs JTUCCOLMALNA,
peaKIuu MOHHOTO OOMEHa, KaTallu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMbIe peakuuu, OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE peakuuu,
OKHUCIIUTENIb, BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBJIICHUE, AJIOTPOIIHS,
aM(pOTEpPHOCTh, XHMMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, METAJUTMYeCKas),
KpUCTaJUIMYECKasi pereéTka, KOppo3us METaIOB, CIUIABbI, CKOPOCTh XHMMHUYECKOM
peakuu, npeaenbHo nonycrtuMas konuentpanus [IJIK BemecTsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMUMHUUYECKUX MOHITHI U IPUMEHSThH 3TH
MOHSATHS IPU ONHCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIMKY JJII COCTaBJICHHUS (DOpPMYINI BEUIECTB H
YPABHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BAJICHTHOCTb W CTENEHb OKHUCJICHHS XHWMHUYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTABA, NPUHAIECKHOCTD BEIIECTB K ONPENCIEHHOMY
KJIacCy COeIMHEeHUH 110 (hopMyiaM, BUJl XUMUUECKOM CBsI3U (KOBaJCHTHAsI, HOHHAs,
METAJJIMYECKAsi)) B HEOPTaHUYECKUX COEAUHEHHUSIX, 3apsi[i MOHA MO XUMHUYECKOUN
dbopmyrie, xapakTep Cpelbl B BOJAHBIX PACTBOpPaX HEOPTaHUYECKUX COCIMHECHHM,
THUI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cmbicn  I[lepuoamyeckoro 3axkona JI. WM. MengeneeBa u
J€EMOHCTPUPOBATh €ro MOHHMMAHME: OINKCHIBATh M XAapaKTEPU30BaTh TAOIMUYHYIO
dopmy Ilepumonuueckoid cCUCTEMBl XMMHYECKUX 3JIEMEHTOB: Pa3iuyarbh MOHATHS
«rnaBHas noarpynna (A-rpynmna)» u «mobounas noarpynmna (b-rpymma)», massie u
OoNbllIME€  MEpPUOJbl, COOTHOCUTH OOO3HAUYEHHUs, KOTOpbIE HMEIOTCS B
NEePUOIMYECKON TabuIle, C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsall sAlpa, OOIIee YHUCIO DJIEKTPOHOB U
pacrnpeziesieHue X MO0 3JIEKTPOHHBIM CJI0AM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB 3JIEMEHTOB U MX COCAMHEHUN B Mpeaeaax MaJIbIX MEPUOJIOB U
TJIABHBIX MOJTPYIN C YYETOM CTPOCHUS UX aTOMOB;

KJacCU(PUIMPOBAaTh ~ XMMHUYECKHE  DJIEMEHThl, HEOPraHMYECKHE  BEIIEeCTBa,
XUMHUYECKHE peakiuu (10 YUCIy U COCTABY YYACTBYIOIIMX B PEAKIIMHU BEIECTB, 110
TeIIoBOMY d3(P(dEKTy, M0 M3MEHEHUIO CTETNeHEH OKHCICHUS XUMHUYECKUX
AJIEMEHTOB);



® XapakTepu3oBaTh (ONHUCHIBATh) OOIIME U ClEUU(PUUECKHE XUMHUYECKHE CBOMCTBA
OPOCTBIX W CJOXHBIX  BEIIECTB, IOJATBEPXKJas ONHCAaHHE IpPUMEpaMH
MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUIL;

® COCTaBJATh YPAaBHEHHUS 3JIEKTPOJUTHUYECKON TUCCOIMAMU KHUCIOT, WIEJT04Yed u
COJIEH, MOJIHBIE M COKPAILIEHHBIE YPABHEHUS PEAKIMII HOHHOTO OOMEHA, YpaBHEHUS
peakuuii, MOATBEPKAAIOUIMX CYIIECTBOBAHHE T'€HETHYECKOW CBS3U MEXIY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

® pPACKpBIBaTh CYIIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI MOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOr0 OajaHca ITUX PEaKIUii;

® IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
IPOTEKAHUSI XMMUUYECKUX MPEBPAILIEHUI B pa3INYHbIX YCIOBUSIX;

® BBIYUCISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MacChbl BEIIECTB,
MacCOBYIO JOJIF0 XHMHYECKOr0 3JIEMEHTa Mo (opMyJie COEIUHEHHS, MAaCCOBYIO
JIOJIF0 BELIECTBA B PAcTBOPE, MPOBOAMTH PACUYETHI MO YPABHEHUIO XUMUYECKOH
peakuuy;

e coOnofaTh MpaBuja IOJB30BaHUS XUMHUYECKOHW TMOCYNoll U 1a00paTOpHBIM
00Opy/IOBaHUEM, a TAKXKE MpaBuUia OOpaIIeHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMUA TIO BBINOJTHEHUIO J1A0OPATOPHBIX XMMHYECKUX ONBITOB IIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIIOTo Ta3a);

® [IPOBOJUTH PEAKLUMUH, IIOATBEP)KAAIOIIME KAdeCTBEHHBIM COCTAB Pa3IMYHBIX
BELIECTB: PAaclO3HABATh OINBITHBIM MYTEM XJIOPUI-, OPOMUII-, HOIUI-, KapOoHAT-,
docdar-, cunmkar-, cynbdar-, THIAPOKCUI-UOHBI, KATHOHbBI AMMOHHUS U HOHBI
W3YYEHHBIX METAJJIOB, IPHUCYTCTBYIOIIME B BOJHBIX PAacTBOpPax HEOPraHUYECKUX
BEILECTB;

® [IPUMEHATH OCHOBHBIE ONEPALlMU MBICIUTEIbHON NEATEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEHNEe, CUCTEMAaTH3alMI0, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSA3EU — JUIA U3YYEHHUsI CBOMCTB BEIIECTB U XMMUYECKUX PEAKIUM, €CTECTBEHHO-
Hay4yHbl€ METOJAbl TIO3HAHMSI — HaONIOJEHUE, HU3MEpPEeHHe, MOJAEIUPOBaHNUE,
HKCIIEPUMEHT (PEAJIbHBII U MBICTICHHBIN ).

®opMBbI KOHTPOJIA

Dopmupoeanue HKT-komnemenmuocmu 00yuaouuxcs

Y4eHuK HayuuTCs:

- WCIIOJIH30BaTh Pa3HbIC MPHUEMBI MTOMCKAa MHGOPMAIIMK HAa TIEPCOHATHLHOM KOMIIBIOTEPE B
00pa3oBaTebHOM  TMPOCTPAHCTBE C  HMCIOJIb30BAaHUEM  O0OpyAOBaHHS  IHU(PPOBOH
nabopaTopuu;

- WCTOJB30BaTh PA3IMYHBIE CMOCOOBI XpaHEHUS W BHU3yalIM3aluu WHOOpMaIuu, B TOM
yucie, B rpadudeckoit hopme

Dopmuposanue KOMNEMEHMHOCMU 6 001acmu  ONbIMHO-IKCHEPUMEHMATbHOU U
NPOEKMHOU 0eameabHOCmU



VY4eHuk HaAydnuTCS TJIAHUPOBATH W BBIMOJIHATH Y4€OHOE MCCIICIOBAHNE U YUCOHBIN TPOEKT,
UCIIOJIB3ysl O00OpYy/JOBAaHHWE, MOJEIN, METOMbl, MPUEMBI, aJeKBaTHBIC HCCIEIyEeMOM
npobJiieme.

Y4YeHHUK TOTYyYUT BO3MOKHOCTh HAYYHTHCS CAMOCTOSTEIHHO 3alyMBIBaTh, IJIAHUPOBATH U
BBITIOJHATh ~ y4eOHOE  HWCCeNOBaHWE, YYEOHBIH W COIMAIBHBIA  TPOEKT IO
€CTECTBEHHOHAYYHOW HAIIPaBICHHOCTH.

Yuem pesynomamoe eneypounoit deamenvnocmu

Dopmbl U nepuoOOUYHOCb KOHMPOJIA

Bxoonoti xonmpons TIpOBOIWTCS B Hadalle y4eOHOTO roAa I MPOBEPKA HAYATBHBIX
3HAHUN U YMEHUN 00yJaronmxcsl.

Texywuti KOHmMpoas TIPOBOJAWUTCA HA KaXJAOM 3aHATAM B (OpME TEAaroruyecKoro
HaOJIIOICHMS.

Tecmogulti KOHMPO.Ib OCYIIECTBISIETCS TI0 OKOHYAHUH U3yUSHHUS KaKI0TO pas3fena.
IIpomescymounas ammecmayusi TPOBOJUTCS B KOHIE Y4eOHOro rojia B (popMme 3ailiuThl
MIPOEKTA,MO3BOJIIET MIPOBECTH aHATU3 PE3YJIbTATUBHOCTU OCBOCHUSI O0YUYaIOIIMMHUCS OCHOB
OTIBITHO-IKCIIEPUMEHTAIBHOW W TMPOEKTHOM JNESATEIbHOCTH JIaHHOTO Kypca BHEYPOUHOUH
NESATETbHOCTH « DKCIIEPUMEHTAIbHAS XUMHUSD.

Kpumepuu oyenxu pe3yiomamos 0c60eHUA nPOPamMmol Kypca

PaboTta oOy4aronmxcs oleHruBaeTcs Mo TPEXYPOBHEBOI MIKaJIe, MPE/IoIararilei HaaTudme
CIICIYIOIIMX YPOBHEH OCBOCHHUS IMTPOrPaMMHOTO MaTepHaja; BEICOKUM, CPEHUIN, HU3KHI.
Bbicokuii ypoBeHb: OOy4YarolmUiicsi JEMOHCTPUPYET BBICOKYI) OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pPa30BATEIIbHOW JESITEIBHOCTH, MPOSBISECT HWHUIMATUBY, HE
MPOMYyCKaeT 3aHATUs 0€3 YBaXUTEIHLHOW MPUYUHBI, JIEMOHCTPUPYET BBICOKHUU YpPOBEHB
3HAHUW U KOMIICTEHIINH, BIaJ€eT Ha BBICOKOM TBOPYECKOM YPOBHE MPUOOPETEHHBIMU B
X0J1€ U3y4YEHUS MPOTPAMMbl YMEHUSIMA Y HABBIKAMU;

Cpennmnii YPOBEHb: oOyyJaromuics JIEMOHCTPUPYET OTBETCTBEHHOCTH u
3aMHTEPECOBAHHOCTh B 00PA30BATENBHON JESATEIHHOCTU, MPOSBISET XOPOIIMA YpPOBEHb
3HAHUM W KOMIICTCHIIMM, WHUIMATUBBI HE TMPOSBISET, HO CHOCOOEH TMOAJIEPKUBAThH
VHUIMATOpa B MPEQJIaracMoM II0JIe€ ACATEIIbHOCTH, B JOCTAaTOYHOM CTEIEHU BIAACET
MOJIy4a€MbIMH B XOJI€ U3yUEHHS IPOrPaMMbl YMEHHUSIMU U HaBBbIKAMU;

Huskuii ypoBeHb: 00ydaromuics IEMOHCTPUPYET HEIOCTATOUYHYIO OTBETCTBEHHOCTh U
3aMHTEPECOBAHHOCTh B 00pa30BaTEIbHON NEATETLHOCTH, MOCEIIACT 3aHATUSA OT Ciydas K
Clly4aro, IOKa3blBAC€T YAOBJIECTBOPUTEIBHBIM YPOBEHb 3HAHUN U KOMIICTEHLMH, B LIEJIOM
c1ab0 BJIaJICeT MOJy4aeMbIMU B XOJ€ U3YUEHUS MPOTPAMMBbl YMEHUSIMU U HABbIKAMH.
DopMbI pe3yJIbTATOB 0CBOCHHSI IPOrPAMMbI BHEYPOUHOI 1eSITeJIbHOCTH:

1. OTMeTKa ypOBHS TOCTHIXKEHUM 00ydaromerocs: B JUCTE MeIarornueckoro HaO o ICHHS;
2. 3anucu B )KypHaJie y4€Ta 0 pe3yJbTaTUBHOCTH y4acTHsI 00YUYaIOIIUXCSl B MEPOIIPUITUSIX
pPa3HOTO BUJIa U YPOBHS (JIUILJIOM, TpaMOTa, 0J1aroapHOCTh, APYTOe);

3. 3anucu B )KypHase y4éTa 00 y4aCTHUU B BBIE3THBIX MEPOTIPUSITHSIX.



3. KAVIEHJAAPHO-TEMATUYECKOE IIVIAHUPOBAHUE
BHeYpo4Hoii nesaTeabHoCcTH «XUMMUS» - 8 kiace (68 yacoB)

€ YKa3aHUEM HMCI0JIb30BAHUSA 000Py10BaHus IU(PPOBOI 1adopaTopun

«Touka pocra»

Ne Tema 3aHsATHS Hcnoan3oBaHue 060py10BaHus

n/n «Touxka pocta»

1. Beoonwtii uncmpykmasic no Th TexHuKa 6€30MACHOCTH B
XuMHS — HayKa SKCIIepUMEHTaTbHAS. KaOMHeTe XUMHH [IEHTPa
TP «Touxka Poctax.
Jemoncmpayuonnslii IKcnepumenm 3HaKOMCTBO C
Mo 1. obopyaoBaHuEM.
O3HaKoMmIeHUue ¢ 1a00pamopHsIm 000pyoOosanuem; npuémol 6€30nACHOIl padomsl ¢ HUM.

2. Ilpakxmuueckan paboma Ne 1 JlaTumK TeMIIepaTypsl
«lIpasuna mexnuku d6ezonacnocmu npu pabome ¢ 1a60pamopHsvim 0060pyoosanuem. Hzyuenue cmpoenus niameHu (TepMOnapHblii), CIIUPTOBKA

3. MeToabl TO3HAHUSA B XUMHH.DKCIIEPU- JlaTuuk TeMmeparypsl
MEHTaJIbHbIE OCHOBBI XUMUU (TepMonapHBIii), CIUPTOBKA
JlabopaTopHblii onbiT Nel.
PaccMmoTpeHue BelecTB ¢ pa3jiMuYHbIMHM (PU3NYECKUMH CBOHCTBAMU
(Menp, KeJie30, HUHK, cepa, BOAa, XJIOPHA HATPHUSA
TP
Jabopamopnutit onvim Ne 2 «/]o Kakoii memnepamypsl MO}CHO HAZPEMb 6euieCmeo?

4. Merto/bI TO3HAHHS B XUMUU. DKCIEPHUMEHTAIbHBIE OCHOBBI XMMHUH JaTuuk Temneparypbl
P IUTATUHOBBIN, TEPMOMETP,
.HaﬁODaTODHblfl onbIT Ne3. 3JIeKTPUUECKast IUTHTKA
H3ydenne cBOiiCTB BemecTB: HATPeBaHUeE BOIbI, HATpeBaHHe oKkcnaa kpemuus (IV).
Jabopamopnuiii onvim Ne 4. «U3zmepenue memnepamypvl KUREHUA 600bl C ROMOWLLIO OGMYUKA MEMNEPAMYPbl U MEPMOMEMPA)

5. MeTonpl MO3HAHUS B XUMHUH. JKCIICPUMEHTAIbHBIC OCHOBBI XUMUH Jatuuk Temrepatypbl
P (TepMorTapHbIii)
Jlabopamopmnwtii onvim Ne 5.
«Onpedenenue memnepamypsl n1AAEHUA U KDUCMATIUZAUUU MEMANNaA)

6. HepBOHa‘IaJ’IBHBIC XUMHNYCCKUC ITOHATHUS. PeakTuBbl 1

Yucrele BeliecTBa U CMeCHU

Jlabopamopubwtii onvim _Ne 6.

XHMHUYECKOE
obopynoBaHue




Hccnedosanue pusuueckux u XumuyecKux c60iicne npupoOHsix eeuiecme (U36eCMHAKOB).

7. YucTeie BemectBa U cMec. CriocoObl pa3ieiieHus CMeceil: IeiCTBIE MarHUTOM, OTCTanBaHue, (GUIBTPOBAHKE, BBIIAPUBAHUE, PeakTuBBl U XUMHUYECKOE
KpUCTAITU3AIUS, TACTUIIISIHUS. o0opynoBaHue
TP
Jabopamopnuiii onvim Ne 7. Pazoenenue cmecu Hcene3nvplx OnuioK u cepvl ¢ NOMOWbIO MAZHUmA.
Jlabopamopnuiii onvim_NeS.
Ilpuzomoenenue u pazoenenue cmecu rceie3a u cepwvl, pazoeieHue cmecu Hegpmu u 600bl (PACMUMENTbHOZ0 MACTA U 6000bl).
8. Ilpakmuueckasn paboma Ne 2. Qsnadenue Hagvlkamu pazoeneHus 00HOPOOHBIX U HEOOHOPOOHBIX CMecCell: omcmausanue, PeakTuBbl 1 XuMHUYECKOE
dunvmposanue, gpinapusanue, KpUCMANIU3AYUA, OUCMUNTAYUA (Nepe2OHKa). obopyoBanue
TP
9. Ou3nvecKue U XUMUUECKHE SBJICHUS. PeaxTuBbl U XUMHUYECKOE
TP obopynoBanue,/[aTank
Jemoncmpayuonnsiii 3kcnepumenm N 2. «Bvidenenue u noznoujenue menia — RPU3HAK XUMUUECKOU PeaKyuuy, TemIepa-
Jlabopamopuwtii onvim_Ne9. TypHI IUIATHHOBBIN
Ilpumepul pusuyeckux agnenuil: czubanue CMeKIAHHON MPyoKuU, Kunadenue o0bl, niagieHue napapuna.
Jlabopamopuuiii onvim _Nel(
IlIpumepovl xumuueckux A6aeHUIL: 20peHUe OPEBGECUNDL, 83AUMOOCIICIMEUE MPAMOPA C COIAHOU KUCTIOMOI.
10. | AToMbI 1 MOJIEKYJIBI, HOHBI. BeliecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. KpucTtaminueckue pemeTKy. JaTtauk Temmepa-
TP /lemoncmpayuonnsiii onviim Ne 3. «Temnepamypa nnagnenun eeuiecme ¢ pasnslmu MUnAmMu KpUCMaiiuiecKux peuénoxy TYypHI IUIATHHO-
BBIH, TATUMK TEM-
nepaTypbITepMO-
TapHbIA
11. IIpocTele U Ci0XHBIE BEIIECTBA. XUMUUECKUM 371eMeHT. XuMuueckuil 3Hak. IIpocTelie BelecTsa: MeTaulbl U HEMETaJLIbL. PeaxkTuBbl U XUMHUYECKOE
obopynoBanue
TP
Jlabopamopnutii onvim Nel 1.
3HaKkomcmeo ¢ o0pazyamu nPOCMbIX eujecme: Memanios u Hememannos. Onucanue ceoiicme.
JlabopaTopHblii onbiT Nel2.
H3yuyenune 00pa3uoB MeTaUIOB U HEMETAJLJIOB (Cepbl, JKesle3a, AJJIOMUHUS, rpaduTa, MeIH U ap.).
12. CI10KHBIE BEIIECTBA UX COCTAB M CBOMCTBA. PeakTHBEI 1 XUMHYECKOE

TP

Jabopamopnutit onvim Ne 13.

3HaKomMcmeo ¢ 00pa3uamu C0HCHBIX 6EULECH8, MUHEPAI08 U 20PHBIX NOPOO. Onucanue ceolicma.
[Hemoncmpauuonusiit 3xcnepumenm N 4. «Paznosicenue 600bt I1eKmpudecKuM mokom»
JlaGopaTopHblii onbiT Nel4.

obopynosanue [Ipubop s
OIIBITOB C DJICKTPUUICCKUM
TOKOM




HcnbiTanue TBEPAOCTH BelleCTB ¢ MOMOLIBIO Koyleknuu «Ikaa TBepaocTu».

13. | ®opmyibl CIOXKHBIX BelecTB. KauecTBEHHBII U KOJIMYECTBEHHBIN COCTAaB BEIECTBA. PeaxTuBbl M XUMHUYECKOE
P 00opyioBaHue, 3J1EKTPOHHBIE
Hemoncmpayuonnstii skcnepumenm Ne 5.  «Paznoscenue ocHo6Ho20 Kapoonama meou (1) (manaxuma)y BECHI

14. DopMyITBI CIIOKHBIX BenlecTB. KauecTBeHHBIN M KOJIMYECTBEHHBIN COCTaB BEIIECTBA.

15. | ®opmynsl CI0KHBIX BemlecTB. Ha3BaHUS CIIOKHBIX BEIIeCTB. PeakTHBEI. DTHKETKH. PeakTuBHI 1 XUMHYECKOE
TP 00opyI0BaHUE

16. | I'pymnimibl XpaHeHUs PEaKTHUBOB. Y CJIOBUS XpaHEHUS! U UCTIOJIb30BaHUSI. PeakTuBBI ¥ XUMHUYECKOE
TP 000pyI0BaHUE

17. | 3aKOH COXpaHEHHUS MacChl BEMIECTB. Becrl anekTpon-

TP HBIE
Jemoncmpavyuonnwiii 3kcnepumenm Ne 6.«3aKon coxpanenus maccol 6euiecne)

18. XUMHUUECKHUE MpeBpalleHusl. XMUMUUYECKHE pEeaKuu. PeakTuBbl 1 XUMH4ECKOE
TP 000pyI0BaHUE
JlaGopaTopHslii onbiT Nels.
IIpu3Haku nNpoTekaHUs XUMHYECKHUX peaKlUii: HarpeBaHHe MeJHOI NMPOBOJOKH; B3aUMOJeiicTBHE PACTBOPOB €IKOro HATpa U
XJIOpH/Ia Me/Iu; B3auMO/AeliCTBHE PACTBOPOB YKCYCHOI KMCJIOTHI M THAPOKApOOHATA HATPHS.

19. | Xumudeckue ypaBHCHHUS.
BblloJIHEHUE TPEHUPOBOYHBIX YIPAXHEHUH 10 COCTABJICHUIO YPABHEHUN XUMHUYECKUX peaKLui

20. | Tunsl XUMHYECKUX PEAKIUit PeaxkTuBbl U XUMHUYECKOE
TP obopynoBanue
Jlabopamopnwtit onvim_Nel6.

Tunvl xumuueckux peaxyuil: pasiodxcenue udpokcuoa meou (I1); ezaumoodeiicmeue dycenesa ¢ pacmeopom xiaopuoa meou (II),
e3aumooeiicmeue oxkcuoa meou (I1) c pacmeopom conanoit Kuciomel.

21. IToxaroroska k T'MA, BITP

22. | TecToBBIil KOHTPOJIL:«OCHOBBI IKCIEPUMEHTAILHON XUMHUY.

23. | Kucnopon. Peakiun, ucronb3yemsle 7S MOTyYeHUs KUCIOpoa B 1JabopaTopuu PeakTuBBI U XUMHYECKOE
TP o0opymoBaHUE
Hemoncmpayuonnsiit 3xcnepumenm N 7. «llonyuenue u codbupanue Kuciopooa ¢ nabopamopuu
U 3aNOAHEHUE UM 2A30MemPa)

24. Xumuueckue cBoicTBa kuciopoaa. OKCUbl. PeakTuBEBI 1 XUMHYECKOE

P

Jabopamopnutii onvim Nel7.

«I'openue cepol u hpocpopa na 6030yxe u 6 kucnopooe»
Jabopamopnutii onvim NelS§.

«l'openue snceneza, medu, mazHus Ha 6030yxe u 6 KUC10pooe»

obopynoBanue




Jlabopamopnuiii onvim_Nel9.
Pacemompenue oopaszuos oxkcuoog (yenepooa (IV), eodopooda, gpocghopa, meou, kanvyus, scenesa, KpemHus).

25. IToaroroska k 'MA, BITP

26. | Bosmyx u ero cocras. ITpubop ms
P ONPENEIICHNs COCTaBa BO3AyXa
Jemoncmpayuonnstii sxcnepumenm N 8. «Onpedenenue cocmasa 6030yxa»

27. | Bomopon. ITomyduenue Bogopoaa. Mepsl 6€30I1aCHOCTH TpH pabdoTte ¢ BogopoaoM. IIpoBepka Ha 9ucToTy. [ pemyunii ras. PeakTuBBI 1 XUMHYECKOE
TP 00opyoBaHuE
Hemoncmpayuonuwit 3xcnepumenm N 9. «llonyuenue u covupanue eodopooa ¢ nadopamopuu. Onvim Kasenouuiay

28. | Xumuueckue cBoiictBa Bomopoaa. [Ipumenenwue. PeakTuBBI U XUMHYECKOE
[Memoncmpauuonnoiii sxcnepumenm Ne 10. «Ilonyuenue 6000poda peaxuyueil anioMuHus co cmecvio cyavhama medu u xaopuda | 000pyrOBaHUE
Hampus»

TP

Jemoncmpayuonnstit Ixcnepumenm Ne 11.3anumamenvnsle Onbimol ¢ 6000P000M: JiemMaAwOwian 6aHKa, 63pbléarouiuecs ny3vipu,
Jnemarowjue

MblLAbHbIE WIAPDUK.

29. TecToBbIH KOHTPOJIb: «IIpaKTHKYM 110 H3Y4YECHHIO IA30B: KHCJI0POAa H BOAOPOAA)Y.

30. | Boxa. MeToasl onpeiesieHus COCTaBa BOABI - aHAJM3 U CHHTE3. Jaruuk anexrpo-

P IIPOBOJTHOCTH,
Jabopamopnuiii onvim Ne 20. IU(PPOBONA MUKPOCKOTT
«Onpedenenue 6000nPOBOOHON U OUCMULIUDOBAHHOI 800bl)

31. | Ousnyeckue M XMMHYCCKIIE CBOWCTBA BOIBI. PeakTuBBI 1 XUMHYECKOE
TP o0opymoBaHHUE
Jlabopamopnwtit onvim Ne2l.

OKpacka uHOuUKamopoe é HelmpaibHoll cpede
Jlabopamopnuiii onvim_Ne22.
Cpagnenue npo6 600bi: 6000nP0OEOOHOIL, U3 20POOCKO20 OMKPBIIO20 8000eMA.

32. | Boga — pactBopuTenb. PacTBOpEI. JlaTauk TeMmeparypbl
TP MJIATUHOBBIHN
Jlabopamopmnutit onvim Ne 23. « F3yuenue 3a6ucumocmu pacmeopumocmuy 6euiecnea om memnepamypsl)

33. | HaceluieHHbIE ¥ HEHACBIIIEHHBIE PACTBOPHI. udposoii MUKpoCcKOT
TP
Jaobopamopuuwtii onvim Ne 24.«Habniwoodenue 3a pocmom Kpucmannoe»

34. | Jlabopamopnoiii onvim Ne 25. «Ilepecviuiennvlii pacmeop» Jatunx

TEMIIEPATYPBI IJIATUHOBBIN

35. | lIpakTnueckasi pa6ora Ne 3 PeakTuBBI 1 XUMHUYECKOE

«OmnpeneneHne KOHIEHTPALMHU BellleCTB KOJOPUMETPHYECKUM 10 KAJIMOPOBOYHOMY rpaduKy»
P

obopynoBanue,
JaTYUK OIITHYC-




CKOM IJIOTHOCTH

36. | Kpucramioruaparsl. Jatuuk Temmnepa-
Jabopamopnutii onvim Ne 26. «Onpedenenue memnepamypul paziodHceHus KpUCmaniioZuopamay TYPBI TJIATHUHOBBIH
37. ITonroroska x 'MA, BITIP
38. | TecroBblii KOHTPOJIb: «[IpaKTHKYM MO H3y4YEeHHIO CBOICTB BOABI H PACTBOPOBY».
39. | Monb — enuHUMIA KOJMYeCTBa BellecTBa. MoJspHas Macca. BeluncieHns o XMMHUYECKHM YPaBHEHUSIM.
40. | 3axon ABoraspo. MomsipHbIl 00beM ra3oB. OTHOCHUTENBHAS IUIOTHOCTH Ta30B. BEIYHCIICHHS IO XUMHYECKUM YPaBHEHHSM.
41. | O6paboTKa 3KCTIEpUMEHTAIBHBIX JaHHBIX C UCTIOJL30BaHUEM ITUPPOBOi Tabopartopun «Todka pocTay.
Urenne rpaduKoB, qUarpaMm
42. | OObeMHbIC OTHOIICHHS Ta30B MPU XUMUYECKUX PEaKIUsIX
43. | Oxkcupasl: KiIaccu(puUKaIlys, HOMEHKIATypa, CBOMCTRA, MOJYyUYCHHE, MPUMEHCHHE. PeakTuBBI 1 XUMUYECKOE
TP o0opymoBaHUE
Jlabopamopuuiii onviim_Ne27.
Habnrwoenue pacmeopumocmu 0KCuo08 aniiOMuHuL, HAMPUA, KAJ1byus U Meou 6 8ooe.
Jlabopamopuuwtii onvim_Ne28
Onpedenenue KUCI0MHOCMU-OCHOBHOCIU CPEObL NONYYEHHBIX PACMEOPOE C ROMOUbIO UHOUKAMOpA.
Jlabopamopnutit onvim Ne29.
Ilonyuenue yenekucnozo 2aza u e3aumooeiicmeue e2o ¢ u3gecmKosoll 6000il.
44. T'uapoxcunsl. OcHOBaHMS: Kiaccu(UKAIUs, HOMEHKIIATYpa, MOJyUYCHHUE. Haruuk pH
TP
Jlabopamopuutit onvim_Ne 30.
B3zaumooeiicmeue oxcuooe xanvuus u gpocghopa c 6000ii, onpedenenue xapakmepa oopaz0easuLezocs 2UOPOKCUOA ¢ HOMOWbIO
UHOUKamopa.
Jabopamopnuiii onvim Ne 31. «Onpeoenenue pH paznuunpix cpeo»
[pakTnueckas padora Ne 4.«Onpeaenenue pH pacTBopoB KUCJIOT M 1Ie104eii»
45. | Xumudeckue cBoiicTBa ocHOBaHWH. Peakius Hefitpanmzanuu. OKkpacka MHIAKATOPOB B MICIOYHON W HeWTpanbHOH cpemax. [Ipumenenne | dartumk pH, nozatop o0béma

OCHOBAHHUH.

TP

Jabopamopnutit onvim Ne 32. «Peaxyusa neiimpanuzauyuuy. /lemoncmpayuounstii Ixcnepumenm Ne 12. «Ocnoesanusn. Tennoeoii
appexm peakyuu 2udpoKcUOa HAMPUA C Y2TIEKUCTIHIM 2A30M)

Jabopamopuuwtii onvim_Ne33.

B3zaumoodeiicmeue pacmeopos Kuciom co uienovamu.

JKUIKOCTH, OFOpeTKa,
JTaTYUK TEMIIEPATYPbI
HHaTHHOBBIﬁ, JaTUUK OABJICHUA,
MarHUTHAas MelaiKa




Jlabopamopnuiii onvim_Ne34.
Ilonyuenue nepacmeopumpix 0CHOGAHUIL U Ucciedosanue ux ceoiicme (Ha npumepe zudpokcuda meou (I1I)).

46. | AMdoTepHbIEe OKCHIBI U THIPOKCHIBI.
Jabopamopnutit onvim Ne35. Ilonyuenue amgpomepnvix ocHosanuii u ucciedosanue ux céoiicme (na npumepe cudpoxcuoa yunxa (I0)).
47. | Kucmotsl. CocraB. Knaccudpukanus. Homenkinatypa. [loaydeHue KUCIIOT. PeakTuBBI 1 XUMHUYECKOE
TP 00opyI0BaHUE
48. | XuMmudeckue CBOHCTBA KUCIOT PeakTuBBI U XUMHYECKOE
o0opynoBaHue
TP
Jlabopamopuutit onvim _Ne36.
B3aumooeiicmeue memannos (Maznus, YWUHKaA, yHcenezd, Meou) ¢ pacmeopamu Kuciom.
Jlabopamopnwtit onvim _Ne37.
Bzaumooeiicmeue oxcuoa meou (I1l) u okcuoa yunka c pacmeopom cepHoil KUCi10mol.
Jlabopamopuuwiii onviim_Ne38.
B3zaumooeiicmeue pacmeopos Kuciom ¢ HepacmeopuUMbiMu 0CHOBAHUAMU.
49. | Comu. Knaccudukarms. Homenkmnarypa. CriocoObl moJiyueHust COJei PeakTuBBI 1 XUMUYECKOE
00opyIoBaHUE
50. | IIpakTuuyeckas padora Ne S. Hudposoii MEUKpOCKOTT
«IlorydyeHne MeTHOTO KYIIOpPOCa)
51. CaoiicTBa coneit PeaxTuBbl M XUMHYECKOE
o0opyoBaHHUE
52. | IIpakTuueckas padora Ne6. Pemrenne sxcrniepuMeHTATbHBIX 32124 10 TeMe «[IpakTHKYM 10 H3y4YeHHIO CBOCTB BellecTB PeakTuBbl M XUMHUYECKOE
OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX COeTNHEHU D o0opy0BaHHUE
53. IToxaroroska k T'MA, BITP
54.
55. | PeakTuBBI U XUMHYECKOE 00OPYIOBaHUE
56. | PeakTuBBI U XUMHUYECKOE 0OOPYIOBaHUE
57. | PeakTuBBI 1 XUMHUYECKOE 00OPYIOBAHUE
58. | PeakTuBbl 1 XUMHUECKOE 00OPYI0BAHNE
59.
60. | PeakTuBBI M XUMHUYECKOE 00OPYIOBAHUEC
61- | PeakTHBEI 1 XUMUYECKOE 000pyIOBaHUE
64.
65.

66.




67.

PeakTuBBI U XUMHYECKOE 000PYIOBAHHE

68.




KAJIEHAAPHO-TEMATHYECKOE IIVIAHUPOBAHUE

BHeypouHoii AessTeibHOCTH «XUMMS» - 9 knacce (34 yaca)
¢ YKa3aHUEM MCIO0JIb30BAHUA 000py0BaHMs U(PPOBOH J1adopaTopuu

«Touka pocra»

Ne ni/m Tema ypoka Koa-Bo HUcnoab3zoBanue
4acoB obopynoBanusi «Touka
poctay»
1. BBonHsIit nHCTpYKTaX 110 Th 1 Texauka 6€30MaCHOCTH B

Xumust — HayKa dKCIIepUMeHTaIbHAS. KaOMHeTe XUMHH IICHTPA
TP «Touka Pocta».
JleMOHCTpallMOHHBIH OMBIT 3HAaKOMCTBO C
O3HakoMJICHHE C JJA0OPATOPHBIM 000pYyIOBaHUEM; IPUEMBI OE30MIACHOI PabOThI C HUM. 000pyTOBaHUEM.

2. | OBP B 9KCHEPUMEHTATLHON XUMHH 1 Jatuuk
JlabopaTopHsIii ombIT «M3y4eHne peakIuy B3auMOICHCTBUS CyIb(pHTa HATPHSA C TIEPOKCHIOM BOJOPOIAN TEeMIIePaTyprl

TUTATHHOBBIN

3. | TemnoBoii 3¢ dexT xuMmudeckux peakuuii. [ToHaTHE 00 3K30- M FHAOTEPMUYECKHMX PEAKIIUAX. 1 Jatuuk
JemoHCTpanroHHEIH ONBIT [IpuMepsl 9K30- W SHAOTEPMHUYCCKUX PEaKIIHH. TeMIepaTyphl INTATHHOBBIH
JemoHCcTpannoHHEIH onbIT «TemnoBoit 3¢ (hekT pacTBOPSHHUS BEIIECTB B BOJICY

4. | CKOpoCTh XMMHMYECKUX pEaKiuii 1 Hatunx pH
JleMoHCTpanmoHHbIN ONbIT B3aumoaeiicTBue IUHKA C COJITHOW M YKCYCHOM KucioTtaMu. B3ammopeicTBue
TPaHYJIMPOBAHHOTO ITMHKA M ITMHKOBOW IBLIX C COJITHOHM KkucioTod. B3ammonerictBue okcuma menu(Il) ¢ cepHoi
KHCJIOTOH pa3HOW KOHIIEHTPAIMH TIPH Pa3HBIX TeMIepaTypax.

JlabopaTopHBIii OITBIT
«3menenue pH B xoze
OKHCITUTEIHHO-BOCCTAHO-
BUTEIIFHBIX PEaKIIH)

5. | Ipakruyeckas pabora Nel M3yueHue BIAUSHUS YCIOBUM IIPOBENEHHS XMMHYECKON peakiuu Ha eé ckopocts. Th 1 JlaTuuk HanpsoKeHus
TP
JlaGopaTopHslii onbIT «CpaBHUTEIbHAS XapaKTEPUCTHKA BOCCTAHOBUTEIHHOM CIIOCOOHOCTH METAJJIOBY»

6. | DiexTponMTHUECKas AUCCOLMALMS — IJIABHOE yCIIOBUE NPOTEKAHMS PEAKIIUii B PaCTBOPaX. 1 JlaTuuk 31eKTpo-
JleMOHCTpannoHHEIH ONBIT VIcTIBITAHHE pACTBOPOB BEIIECTB HA AJIEKTPHUECKYI0 IPOBOIUMOCTH. J[BIKCHHE HOHOB B MIPOBOTHOCTH
JIEKTPUYECKOM TIOJIE.

JleMOHCTpalMOHHBIN ONBIT «DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI
7. | DrnexTponuTUYECKas IUCCONUALMS KUCIIOT , IEJIOYEH U CONEA. 1 PeakTuBbl 1 XMMUYECKOE
obopynoBanne PeakTuBbl
1 XUMHYECKOE
obopynoBanue




8. | Ipakruueckas paGora Ne2. «PeleHue sKCrepUMEHTAIILHBIX 3314 Ha ONPEIETICHUE KATHOHOB U aHMOHOB» TH PeakTuBbI U XUMUYECKOE
obopynoBaHue
9. | Tuaponms comew. PeakTHBEI 1 XUMHYECKOE
[Toxroroska k TUA 00opynoBaHue
10. | Tanorens!: pu3ndecKue U XUMHIECKHE CBOMCTBA PeakTuBbI M XUMHYECKOE
JlemoHcTpanmoHHbIN onbIT du3nyeckre CBOWCTBA TajlOTEHOB. obopynoBaHne
JlaGopaTopHBIil OIBIT paciO3HABAHKE COJITHOM KUCIIOTHI, XJOPUAO0B, OPOMIIOB, HOAWIOB U HOAA.
11.| Ipaxtrueckas pabora Ne 3. TTonydeHne CONSHOM KUCIOTHI ¥ U3yYEHHUE €€ CBOUCTB. TH PeakTuBbI M XUMUYECKOE
00opynoBaHHE
12.| Kucnopon: nonydeHue u XAMHUYECKHE CBOMCTBA.  JeMOHCTpaumoHHEIH ombIT Ne «Ilonydenue u cobupanue KMCIOpoaa B PeakTuBbI M XUMUYECKOE
nmabopaTopun obopynoBaHne
Y 3aII0JIHEHUE UM Tra30MeTpay»
JlaGopaTopHEIit OITBIT
«"opeHue ceprl Ha BO3AYXE U B KUCIIOPOJIE»
JlaGopaTopHEIit OITBIT
«l"openue >xene3a, MeaM, MarHUs Ha BO3JyXe U B KUCIIOPOJIE»
13.| Cepa. Xumunueckue coiictsa cepbl. COeMHEHNS CEPBL: CEPOBOIOPOI, CEPOBOIOPOAHas KUcioTa. Cynbhu/IbL. Anmapar st
JlemoHCTpanuoHHbIi onbiT OOpasipl MPUPOAHBIX CYJIbQHUIOB U CYIb(ATOB. MIPOBEJICHUS XU-
Jlabopatopusiii oneiT ThKauecTBeHHBIC peakiiuy Ha CyIb(QUI-UOHBI B PAaCTBOPE. MHUYECKUXPEaK-
JeMoHcTpanmonnsiii onbIT «IlomyueHue cepoBo1opoia M U3YyUEHUE Er0 CBOUCTBY. uuit (AITXP), npu-
JlaGopaTopHslii onbIT «CHHTE3 cepoBOIOpoAa. KauecTBeHHBIE peakuy Ha CEPOBOJOPO. U CYIb(UIBDY 00p AJst mosy4e-
HUS Ta30B UIH
anmapart Kunmna
PeakTuBbl, KOJIIEKIUU U
XUMHUUYECKOE
o0opynoBaHHe
14.| Coenunenus cepol: okcu cepbl (IV), cepHUCTas KUCIIOTa U €€ COJIH. Anmnapar st
JlabopatopHsiii omeiT Th NPOBEACHUS XU-
KauecTBeHHBIE peakiuu Ha MUYECKUXPEeaK-
cynb(UT- HOHBI B PacTBOpE. uuii (AITXP)
JleMOHCTpaMOHHBIH OMBIT
«/3yuyenue cBOMCTB
CEPHHUCTOTO ra3a U CEpHUCTOH KUCIOTHI»
15.| Coenunenus cepor: okeun cepsl (VI), cepHast KHCIIOTa H €€ COJIH. PeakTuBbI M XUMUYECKOE
Jlabopatopusrii orbiT TEKavuecTBeHHBIE peakiuu Hacyib(aT-HOHBI B PacTBOPE. obopynoBaHue
16.| Asor: pusnueckue ¥ XMMHYECKHE CBOHCTBA. AMMMAK. Jlatuuk 31eKTpo-

Hemoncrpanuonnslii onbIT Th [onyueHne amMmmuaka W ero pacTBOPEHUE B BOJIE.

IIPOBOAHOCTH




JlabopaTopHsiii onbiT «OCHOBHBIE CBOMCTBA aMMHUAKAY

17.| Mpakruueckas padora Ne 4 [Tonyuenne aMMuaKa, u3ydeHue ero cBoicrs. Th PeakTuBbI U XUMUYECKOE
00opynoBaHHE
18.| Conn ammonus. PeakTuBBI 1 XMUMHYECKOE
Jlabopatopnsiii onbiT Th obopyznoBaHue
B3anmMopeiicTBue coseil aMMOHHS €O IIEN0YaMuU
19.| Azornas kucnora. TepMope3ncTOpHEIi
JemoncTparnmonHble onbITEl «IlomyueHne okcuaa azora (IV) n u3ydenue ero cBorMcTBY; «OkucieHue okcuna azora (1) JIaTIUK TEMITEPaTypHl,
1o okcupa azora (IV)»; «B3aumoneticteue okcuna azora (IV) ¢ BOI0#H B KHCIOPOIOM, MTOTYYSHUE a30THOW KHCIOTHI» natuuk pH, naTaunk
3JIEKTPOIPOBOIHOCTH,
anmnapar JJis IpoBeICHUs
XUMUYECKUX PeaKLUil
(AITIXP), MarHuTHas
MeIaika
20.| Conu a30THO# KUCIIOTHI — HUTPATHI. Jatuuk
JemoncTpanuonssiii onbiT THOOpasipl mpupoaHbIXx HUTPATOB U (ochaTos. 3IEKTPONPOBOIHOCTH
Jlabopatopusiii oneit Th
O3zHaKOMIICHHE C a30THBIMH U (GOCcHOPHBIMU YIOOPCHUAMHU.
JlabopaTopHslii okt «OmpeneieHiue aMMHavYHON CEITUTPBI 1 MOUCBHHBI»
21.| ®ocdop. Coenuuenns pocdopa: oxeun pochopa (V), opropochopras kuciora u ee coan. DochopHbIE ya00peHHs PeakTuBbI M XUMUYECKOE
JemonctparmonHnslid onbIT Th O0pasnbel kpacHoro dochopa, okcuna dochopa (V), mpupoaHbix ¢pocharos. obopynoBaHne
Jlabopatopusrii ombiT Th «['openue cepsl u Gpochopa Ha BO3AyXE U B KACIOPOJICH
JlabopatopHsrii oeit Th
O3zHaKOMIICHHE C a30THBIMH U (POCHOPHBIMU YAOOPSCHUAMHU.
22.| Yroepon, ¢pusuueckue CBOWCTBA. AJUIOTPONHS yIIEpOaa: aamas, rpadur, KapOuH, Gpysuiepensl. XUMAYECKUE CBOMCTBA
yriaepoza.
JemoncTpannonHsiii onblT Th Mogenn KpUCTaITUYECKUX PEemETOK anMasa du rpadura.
23.| Oxcuupl yrieposa. YrapHblil U YIJIEKHCIIbIA ra3bl. YTOJIbHAS KHUCIOTA, KApOOHATHI JlaTuuk anexrpo-
JemoncTpannoHHsblii orbiT THOOpasbl MpUpOJHEIX KAPOOHATOB W CHIIMKATOB. NIPOBOJHOCTH,
Jlabopatopusiii onbiT Th. KauecTBeHHast peakiids Ha YIJICKUCIIBIA Tas3. MarHuTHas Me-
JlaGopatopssrii oneiT Th. KauecTBeHHast peaknuns Ha KapOOHAT-HOH. IIajKa, mpuoop
JlabopaTopHBIi ONBIT JUTSL TIOJTYYEeHUSI
«B3aumopelicTBue n3BeCT- ra3oB WM arnmna-
KOBOM BOJIbI C YITIEKUCIIBIM pat Kunna
ra3zoMm»
24. | Tpakruueckas pabota Ne5. «Ilonyuenue okcuna yriuepoaa (IV) u usyuenue ero cBoicTB. PacnosHaBanue KapbOHATOBY. PeakTuBbl 1 XMHYECKOE




Tb 00opynoBaHHE

25.| KpeMuuii v €ro coeIMHEHHS. PeakTuBbI U XUMUYECKOE
Jemonctpanuonssiii onbIT Th. O0pa3ibl NpUPOAHBIX KAPOOHATOB M CIJIUKATOB. 00opynoBaHHE
JlabopaTopHbIii (3aHUMATEIBHBIN) OMBIT « BeIpanBanue BOIOPOCICH B CHIIMKATHOM KIICE)

26.| O6wue pu3HUECKHE M XMMHUYECKUE CBOMCTBA METAUIOB: PEAKLUH ¢ HEMETAIUIAMH, KUCJIOTAMH, COJIAMU. PeakTuBbI M XUMUYECKOE
BoccranoBuTenbHBIE CBOMCTBA METAIUIOB. DJICKTPOXUMHUYECKUN PSIT HANPSHKEHUH METAJLIOB. obopynoBaHne
Jlaboparopusiit oneiT Th. B3anmoeiicTBie MeTalmioB ¢ pacTBOpaMH COJICH.
TP
JemoncTpanunonuslii onsiT Th M3ydenne o0pa3noB MeTanos.
TP

27.| Ilenounsie MeTamibl. CoeMHEHNUS MIETOYHBIX METAIIOB PeakTuBbl 1 XUMU4YECKOE
JleMOHCTpanmoHHBIN ONBIT B3auMoaelcTBUE 1IETOYHBIX METAIIOB C BOJOMN. 00opymoBaHHE
TP

28.| CaoiicTBa coenuHeHuit Kanpuus. JKeCTKOCTb BOJBI PeakTHBEI M1 XUMHYECKOE
Jlabopatopusrii obit Th. O3HaKOMIIeHHE CO CBOMCTBaMH U MPEBpPAIICHHASAMH KapOOHATOB M THIPOKapOOHATOB. obopynoBaHne
Jlaboparopusiit oneiT Th YcTpaHeHHE )KECTKOCTH BOJBI B JOMAITHUX YCIOBHIX

29.| CaoiicTBa aTIOMHUHUS PeaxTuBbl 1 XuMHUYeCKoe
JleMOHCTpaIMOHHBIH OTBIT B3anMoeicTBre amfoMuHUS ¢ Bogoi. OOpa3isl BAKHEHIIINX TPUPOTHBIX COCTHHEHUN obopynoBaHne
ATFOMUHHUS
TP
AM(DOTEpPHOCTh OKCHAA U THAPOKCUAA ATFOMHHUS.
Jlabopatopusiii onbiT  Th. [ToydeHne THAPOKCHAA ATIOMHHUS M B3aUMOJICHCTBHE €r0 C KHCIOTAMH U MICJI0YaMU.

30. | XKeneso. JlaTuuK 1aBiIeHUs
JemoncTparmoHHbIid onbIT O0pasibl pya xene3a. CkuraHue xeje3a B KUCIOPOJE M XJIOpe.
JlabopatopHsIii ormbIT «OKHCICHUE JKeJe3a BO BIAKHOM BO3IyXe»

31.| CaoiicTBa COEMHEHUH JKelle3a: OKCHIOB, TMAPOKCHIOB U couell xeneza(ll u I1T). PeakTHBEI M1 XUMHYECKOE
Jlabopatopssrii ot Th ITonydenue runpokcuaos xeneza(ll) u (I11I) 1 B3anmomeiicTBHE X C KHCIOTAMH U IIEIIOYaMH. o0opynoBaHHe

32.| Ipakrtuyeckas pabora Ne6. Pelenue 3KCIEpMMEHTAIBHBIX 3a1a4 1Mo TeMe «OOIIME U MHAUBMAYAIbHbIE CBOWCTBA PeaktuBbl M XUMUYECKoOe
MeTamuio». Th o0opynoBaHHe
TP

33.| XUMHUYECKHNI aHAIN3: KAaU€CTBEHHBI U KOJIUYECTBEHHBIN PeakTHBBI U XUMHUECKOE

o0opyznoBaHue
34.| O60061IeHue, cucTeMaTn3alKs ¥ KOPPEKIHs 3HAHUHN yYaIIUuXCs 328 Kype « DKCIIepUMEHTaIbHAS XUMUs-9», 9 Kitacc.

TecToBbIi KOHTPOJIb.
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