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Conep:kanmne Kypca BHEYPO4HOIl 1eATeJIbHOCTH

8 KUIACC
Tema 1. [lepBonavayibHble XuMu4yeckue noHsaTUs (10 yacos)

XuMuUst — BaXHas 00J1aCTh €CTECTBO3HAHUS U MPAKTUICCKON JISATSIIBHOCTH YelloBeKa. Poyb xumun
B KU3HMU 4YeJIOBeKa. XUMHUS B cucTeMe HayK. [[oHSATHE O TEOPETHMUECKHX M AMIIUPUYECKUX METO/ax
MO3HAHMS B €CTECTBEHHBIX Haykax. [IpeicTraBieHus o HaAydHOM IMO3HAHUHM HA SMIIMPUYECKOM YpPOBHE:
HaOJro/IeHNe, M3MEPEHUE, SKCIIEPUMEHT, MOJCIHPOBAHME, BBIUMCIICHHE, Ha TEOPETHYECKOM YpPOBHE:
Hay4yHbIC (haKThI, MPoOIeMa, THIIOTE3a, TeOpHs, 3aK0H. McTouHnkn xumudeckoi naopmarmu. [lorstue o
MeToax paboThl ¢ XHMHUYSCKUMHU BemiecTBamMu. OOOpynOBaHUE MKOJIBHOW XUMHUYECKOU JTA00OpATOPHH.
[IpaBuna 6e3omacHOro oOpallleHus ¢ BEIEeCTBaMU U J1JaOOpaTOPHBIM 000pyI0BaHUEM.

Uucteie BemectBa M cMecu. [IoHSATHE O TOMOTEHHBIX M TeTepOreHHBIX cmecsX. CrocoObl
paznenenus cmeceil. OuncTKa BEIIeCTB.

BemectBa u xumudeckue peakuuu. [IpocTbie U clokHBIE BemiecTBa. MeTallibl U HEMETALIbI.
BemectBa MOJIEKYASPHOTO U HEMOJIEKYISIPHOTO CTPOEHUSI.

Xumudeckass ¢gopmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHX D3JIEMEHTOB. 3aKOH TMOCTOSTHCTBA
cocrtaBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOcHUTEIbHAs MOJIEKYIIIpHas Macca. MaccoBast 1oJst
XUMUYECKOTO DJJIEMEHTa B coenuHeHMH. HaxoxaeHwe mpocteitmeir Qopmynasl BemecTBa 110
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KonunuectBo BemiectBa. Momsipas Macca. Pacuetel mo ¢opmynaM XUMHUYECKHX COEIMHEHUH.
MomnbHast 707151 XHMHUYECKOTO JIeMEHTa B coequHennu. Haxoxaenue npocreiiieit popmMysbl BEmecTra 1o
MOJIBHBIM J0JISIM 3J1€MEHTOB.DU3NUECKNE U XUMUYECKHUE SIBJIICHUS. XUMUYECKasl pEaKkIus U €€ MPU3HAKU.
VYcnoBusi MOpoTEKaHUsT XUMHYECKHMX peaKkIuid. 3aKOH COXPAaHEHUS MAacChl BEIIECTB. XUMHYECKHUE
ypaBHEHUs. THITBI XUMHUECKUX PEaKuid (COCAMHEHMS, Pa3JIOKEHUs, 3aMeIIeHrs, 0OMeHa). PacueTer 1o
XUMUYECKUM YPABHEHUSIM.

Buiuucnenus (c ucnonvzoeanuem zadanuii BIIP u OI'3°):

— MacCOBOM JI0JIM XMMUYECKOT0 3JIeMeHTa 1o (GopMyJie COSAUHEHUS;

— npocreiiiei GopmyIibl BelecTBa 0 MacCOBBIM MIIM MOJIBHBIM JIOJISIM 3JIEMEHTOB;

— KOJIMYECTBA BEIIECTBA, MACChI 110 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE PEAr€HTOB WIH
MIPOJIYKTOB PEaKuu (10 YPaBHEHHUSIM XUMUYECKOM PEaKIIIH ).

Ilpakmuueckue pabomoi:

1. 3HaKkOMCTBO C XMMHYECKOW MOCYIOH, C mpaBwiaMu paboThl B JabopaTopuu M MNpueMamu
oOpailieHus ¢ 1adopaTOpHBIM 000pyIOBaHHEM, IU(PPOBLIMU AaTIYMKAMU 000pyAOBaHUS IIeHTPOB «Touka
pocTtay.

2. Onpenenenue CTPYKTYphI IJIaMEHU.

3. OmpeneneHre YUCThIX BEIIECTB U CMECEH.

4. IIpoBeieHNE OYUCTKHU BOJIBI OT PACTBOPUMBIX MPUMECEH.

5. Onpenenenue BOJAOIPOBOAHOMN U AUCTUINIUPOBAHHOM BOJIBI.

6. Onpenenenue, 10 KaKoi TeMIrepaTypbl MOXKHO HarpeTh BEIIECTBO.

7. I3MepeHne TeMrepaTypbl KHTIEHHUS BOJIbI ¢ TOMOIIBIO JIA0OPATOPHOTO TEPMOMETpPA U JaTYUKA
TEeMIIepaTyphl.

8. Ompenenenue TemMnepaTypbl KpUCTAIUTH3AIUHU BEIIECTBA.

9. U3zyuenue Gpu3HUECKUX CBONCTB METAIIIIOB.

10. zy4yenne nMpu3HAKOB XUMUYECKUX PEAKITNI: BBIJICICHNE U MOTIIONIEHHE TeTlIa.

11. N3y4yeHne 3aKk0HA COXPAHEHUS MACCHI BEIIECTB: MPOBEACHHUE IKCIIEPUMEHTA.

Tema 2. BaxkHeiilme npeacTaBuTe 1M Heopranudeckux pemects (11 yacos)



[IpencraBnenus o razax. 3akoH ABoraapo. Mospablii 00b¢M razoB. OTHOCUTENBHAS TNIOTHOCTh
ra3oB. Ompenenenne OTHOCHTEIBHON MOJIEKYISIPHOM Macchl Ta3000pa3HOrO BEIIECTBA MO0 W3BECTHOU
OTHOCHUTENIbHOM MIOTHOCTH. OOBEMHBIE OTHOLLIEHUS T'a30B IIPU XUMUYECKUX PEAKLINIX.

TermnoBoit  >pQeKT XUMHUYECKOH peakiuH, TEPMOXUMUYECKHE YpaBHEHUS, 0JK30- H
SHIOTEPMHUUYECKHUE PEAKIUH.

PactBopbl. HachlmieHHbIE M HEHACBIIIEHHBIE PACTBOPBIL. PacTBOPUMOCTS BelecTs B Boie. DaKTOpHI,
BIIMSIOIINE HA PACTBOPHUMOCTh TBEPABIX U ra3000pa3HbIX BemlecTB. CriocoObl BEIPAXKEHHS KOHIICHTPAIUU
PacTBOPOB: MaccoBasi J0JI1 PAaCTBOPEHHOTO BEIIECTBA, MOJISIPHAS KOHIIEHTPAIIHSL.

Krnaccudukarus seopranndeckux coequHernit. Oxcuapl. Kucimotsl. OcHoBanus. Conu (cpeanue,
KHCJIbIE, OCHOBHBIC, JIBOMHBIE). MexayHapoaHas HOMEHKIATypa HEOPraHWUYECKUX COCIMHEHUM.
TpuBuanbHbIC HA3BAHUSI OCHOBHBIX KJIACCOB HEOPraHUYECKUX coeAuHEHUN. DU3NUEeCKUe U XapaKTepHbIS
XUMHYECKHE cBOMCTBA. [[0/lydeHnEe OCHOBHBIX KJIACCOB HEOPraHWUYECKUX COCTMHEHUM.

['eneTnveckas CBA3b MEXAY KJlacCaMU HEOPTAaHUYECKUX COCTUHEHUI.

Buviuucnenus (c ucnonvzoseanuem zaoanuii BIIP u OI'3):

— 00bEMa, KOJIMUECTBA BEIIECTBA ra3a Mo U3BECTHOMY €TI0 KOJIMYECTBY BEIECTBA WIIH 00BEMY;

— 00BEMOB razoB 0 YpaBHEHUIO XUMUYECKOU peakivy;

2 OcHOBHOI! rocyIapCTBEHHEBIH JK3aMeH.

— [0 YpaBHEHUSM XMMHMUYECKOM peakluu: KOJMYecTBa BellecTBa, 00bEMa, Macchl IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, Macce peareHTOB WU MPOAYKTOB PEaKIIHH;

— C MCTIOJIb30BAHUEM MOHSTHS «MaccoBas J0JIsl BEIIECTBA B PaCTBOPEY;

— C UCIOJIb30BAHUEM TOHSATUS «MOJISIpHAs KOHIICHTPAIMs pAaCTBOPEHHOTO BELIECTBAY;

— C HCIOJIb30BaHUEM I'paMKOB PACTBOPUMOCTH JIJIsl pACUETOB PaCTBOPUMOCTH BEIIECTB.

Ilpakmuueckue pabomowi:

12. Onpenenenue cocTaBa BO3Iyxa.

13. Onpenenenue TemioBoro 3dexra pacTBOPEHUsI BEIIECTB B BOJIE.

14. Vzy4enune K30 TEPMUICCKUX PEaAKIIHA.

15. N3y4eHnne SHIOTEPMHUYECKUX PEAKITHH.

16. N3y4yeHue 3aBUCIMOCTH PaCTBOPUMOCTH BEUIECTBA OT TEMIIEPATYPHI.

17. HabGmoieHue 3a poCTOM KPHUCTAJLIOB.

18. N3y4yeHue CBONCTB MEePEHACHIIICHHBIX PACTBOPOB.

19. Onpenenenre KOHIIEHTPAIMK BEIIECTB KOJOPUMETPUUECKUM METOAOM IO KaTuOPOBOYHOMY
rpaduky.

20. IIpoBenenue peakiuy pa3ioxKeHUs KpUCTAIUIOTHIpaTa.

21. Pemienue sKcmepuMEHTANbHBIX 3a/ad 1Mo TeMe «OcHoBaHus. TermnoBoit 3pdexT peakiuu
TUAPOKCHUIA HATPUSI C YTIIEKUCIBIM Ta30M.

22. PerieHre SKCTIEpUMEHTANIBHBIX 33724 10 TeMe «OcHoBaHus. Peakiius HelTpanuzaium.

Tema 3. Ilepnoauueckmnii 3akon u Ilepuoanyeckasi cucteMa XHMHYECKHX 3J1eMEHTOB
. U. MenpaeneeBa. CTpoeHnne aToM0OB. XuUMHYecKasi CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuuu (13 yacoB)

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucrema xumuuyeckux anemeHtoB JI. M. Menneneesa.
CtpoeHre aTOMOB. DIIEKTPOHHAs OpOHMTa b. DHEPreTHUECKHE YPOBHHU M IMOJYPOBHH aTtoma; s-, p-, d-
opOuTanu. DIEeKTPOHHbIE KOH(UTypanuu U 3IeKTpOHHO-Tpaduueckue (opmynsl aromMoB. CTpoeHHe
ANIEKTPOHHBIX 000704YeKk aToMoB mepBbiXx 20 XumMudeckux osieMeHToB llepuoanyeckoil cucTeMbl



. . MenneneeBa: paclpeieiieHHe 3JIEKTPOHOB II0  JHEPreTUYECKUM  YPOBHSM, IOAYPOBHAM
1 opOuTansaM. 3aKOHOMEPHOCTH M3MEHEHHS pajuyca aTOMOB XHMHYECKUX JIEMEHTOB, METAJLUTMYECKUX
U HEMETAJUIMYECKUX CBOWCTB IO IpylnmaM M IepuojaMm. V3MeHeHHe KHCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUI XMMUYECKHX 3JIEMEHTOB B IIEPUOJIaX U IPYIIIaXx.

DNEKTPOOTPULIATENBHOCTh XMMUUECKUX 3JIEMEHTOB. XMMHUUECKasl CBA3b U €€ BUJIbl: KOBAJICHTHAS
MOJISIpHAs! CBSI3b, KOBAJIEHTHAsI HEOJIIPHAs CBSI3b, MOHHASI CBA3b. MeXaHN3Mbl 00pa30BaHMsl KOBAJIEHTHOU
Y MOHHOU CBSI3U. DIIEKTPOHHBIE U CTPYKTYpHBIC (DOPMYIBI BEIIECTB. THIBI KPUCTALTHYECKUX PEHICTOK:
MOHHasl, aTOMHasl, MOJIEKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp oxucienus. OnpejeneHue CTENEHEH OKHUCIEHUS aTOMOB B OMHApHBIX COEJAMHEHUSX.
OKuHCANTENBEHO-BOCCTAHOBUTEbHBIE peakuu. [Iporieccsl okucaeHuss U BOcCTaHOBIEHUs. OKUCIUTENN U
BoccTaHoBUTENH. COCTaBlI€HHE YPABHEHMM IPOCTBIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKUMH U
paccTaHOBKa B HUX KOA(P(PHUIIUEHTOB METOA0M JEKTPOHHOTO Oananca. [Ipoekt. Bribop Tembl. PaboTta Han
MIPOEKTOM.

Ilpakmuueckue padomut:

23. MogenupoBaHHe CTPOSHHUS MOJIEKYT MpPHU TIOMOIIM PHCYHKOB, MOJEJEH, 3JIEKTPOHHBIX
U CTPYKTYPHBIX (OpMYII.

24. OmnpepneneHrue TEMIIEPATyphl TUIABJICHUS BEIIECTB C PAa3HBIMHU THIIAMH KPUCTAJUTMYECKUX
pEIIeToK.

25. Onpepenenue KUCIOTHOCTH TIOYBHI.

26. Perenne sKcriepuMEHTATBHBIX 33124 10 TeMe «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
N3ydeHune peakiuu B3auMoAeUCTBUA Cyab(huUTa HATPUS C TEPOKCUIOM BOJAOPOIaN.

27. Onpenenenue pH B X071€ OKHCIUTETEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

9 KJIACC
Tema 4. BemecrBa u xumuueckue peakiuu (11 yacos)

OcHOBHBIE 3aKOHOMEPHOCTH MpPOTEKaHUs XUMHUYeCKHX peakiuil. Krnaccubukanus XUMUYECKHX
peakuuii Mo pa3jauyHbIM Npu3HaKaMm. 3akoH ['ecca u ero crneAcTBUs. BeluncieHus no TepMOXUMUYECKUM
YpaBHEHUSIM.

[ToHsiTHE O CKOPOCTH XUMUYECKON peaklnu. 3aKoH JIeHCcTByomuX Macc. GaKkTopbl, BIUSIONINE Ha
CKOPOCTh XUMUYECKON peakiuu. DHeprus aktuBauuu. [lonstue o katanuze. @epmeHThl. UTHIrHOUTOPBHL.

[Tonsatue 06 oOpaTuMBIX U HEOOpaTUMBIX XUMHUECKHX peakiusax. [Ipunnum Jle Hatense. Ycnous
CMEIICHUS XUMHYECKOTO paBHOBecusl. DaKTOPbI, BIUSIONIUE HA COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.
[IporHo3upoBaHue BO3MOXKHOCTU MPOTEKAHMSI XMMHUYECKUX MPEBPAIIEHU B Pa3IMYHBIX YCIOBHSIX  Ha
OCHOBE TPEJCTAaBICHUNH 00 M3YYCHHBIX OJEMEHTaX XUMHUYECKOW KHUHETUKU U TePMOJUHAMUKHU.

OKHUCAUTENEHO-BOCCTAHOBUTENbHBIE pEaKIUU. Ba)kHble OKUCIUTENH W BOCCTAHOBUTEIU.
[lepmanranat xanus (xapaktepuctuka). CocTaBieHHE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIX
peaxiuii ¢ UCIOIb30BAaHUEM METO/1a IIEKTPOHHOTO OanaHca.

DNeKTpoNIuTHYeCcKass Auccounanus. XUMHYECKHE peakiuu B pacTtBopax. Kpucrammoruaparsl.
DNEKTPOIUTH U HEINEKTPONUTHI. CHIIbHBIE U Cla0ble AMEeKTPOIuThl. CTeneHb AUCCOIMAINK, KOHCTaHTa
mucconmanuu.  MoHHoe — mpousBeaenwe  BOJbl.  BojmopoaHslii  mokaszatenb.  MHOMKaTOpBI.
DIEeKTPONUTHYECKas JUCCOLMAINS KUCIOT, OCHOBAaHUM U COJIEH.

Peakuuu moHHoro oOMeHa. YCIOBHUSI MPOTEKaHUs peaklnii MOHHOTO oOMeHa. MoJeKymspHbIE,
MOJIHBIE U COKpAIllCHHbIE HOHHBIE YpaBHEHUs peakuuil. KauecTBeHHbIE peakli Ha HOHBI.

I'maponus coneii. MoHHbIE ypaBHEHHUS THPOJIM3a CoJiel. XapakTep cpelibl B BOAHBIX pacTBOpax
COJIEH.

Bvtuucnenusa (c ucnonwvzoeanuem zaoanuii BIIP u OI'J):



TEIUIOBOTO A (heKTa XUMUIECKOW PEaKIuy M0 KOJMYECTBY BEIIECTBA, MAcCe MM 00BEMY,

MIPOpEarupoBaBIIEro WM 00Pa30BABIIETOCS BEMIECTBA (IT0 TEPMOXHUMHUYECKOMY YPABHEHUIO PEAKITHIH).

IIpakmuueckue pabomuo:

28.
29.
30.
31.
32.
33.
34.
35.

Perrenne sxcriepuMeHTaIbHBIX 3a/1a4 110 TeME « DJIEKTPOTUTUUYECKAS PEAKIIUSY.

Petienne sxcriepuMeHTaIbHBIX 32/1a4 TI0 TeME «DJIEKTPOJIUTHI U HEAJEKTPOIUTBD.

Pemrenne sxcriepuMeHTanbHbBIX 33124 110 TeMe «CHITbHBIE U CITA0BIE AIIEKTPOIUTHI.
N3ydenue BIusiHUA TEMIEPATypbl HA JUCCOLIALMIO.

N3ydenue BIUsiHUSA KOHIEHTPALUH PAacTBOPA HA TUCCOLUALUIO.

N3ydenune BIUsSHUSA PACTBOPUTEIS HA TUCCOLUALMIO.

Ornpenenenre KOHLIEHTPAIMU COJIU TI0 AIEKTPOIPOBOAHOCTH PACTBOPA.

Pemrenne skcniepuMeHTAIBHBIX 3a7a4 10 TeMe «Peakiiuu nonHoro ooMena. Bzanmopeiicteue

TUAPOKCUIA Oapus ¢ CEPHOM KUCIOTOM.

36.
37.

Omnpenenenue pH pacTBopoB.
Pemenue skcnepuMeHTanbHbIX 3a7a4 1o teme «Peakius HedWTpanuszanuu. B3aumonelnctsue

TUAPOKCHU/IA HATPUS C COJITHON KUCIOTOW.

38.
39.

Pemenue sxciepuMeHTANBHBIX 3a/1a4 10 TeMe «Jleruaparamus coyei.
N3yuenune BausHUS pa3IUIHBIX (DAKTOPOB HA CKOPOCThH PEAKIIUH.

40.0OmpeneneHre XJI0PUI-HOHOB B TUTHEBOH BOJIE.



41. OmpeneneHue HUTPAT-UOHOB B IMUTATEJIBHBIX PACTBOPAX € MOMOIIbIO MOHOCEIEKTHBHOIO
JIIEKTPOJa.

Tema 5. HemeTa/ibl u ux coequHenus (7 4acoB)

lNasorensl. XuMuueckue cBoiicTBa rajgoreHoB. CoeIMHEHHs TaJIOreHOB.

Onementsl  VIA-rpynnbl.  Xumuueckue cBoiictBa aneMeHTOB  VIA-rpymmbsl.  ColicTBa
U coequHeHus 3eMeHToB VIA-rpynmel. [IpeacraBieHnss 0 XUMUYECKOM MPOU3BOACTBE U CBA3AHHBIX C
HUM nipodeccusix. KagectBeHHbIE peakunu Ha CyabGUT-, CyabQuI- U cynbdar-annoHbl. Haxoxaenne cepsl
U €¢ COCIMHCHUH B TIPUPOJIC.

OnemeHntsl VA-rpynnbl. A3zor. Ammuak. Conu ammonus. KadecTBeHHas peakuusi Ha HMOHBI
amMonus. Coenunenus a3ora. KauecTBeHHbIEC peakiiiyi Ha HUTPAT- U HUTPUT-aHUOHBI.

®dochop. Coenunennst pochopa. KauecrBennas peakuusi Ha ¢ocdar-uonsl. [IpencraBienus o
ranorenunax pocdopa (111, V).

Onementsl [VA-rpynnel. Yriaepoa, amioTpornHsle Moaudukanuu (rpadut, anmas, (ysuiepeH,
rpadeH, HaHOTPYOKH), (PU3UUECKUE U XUMUYECKHUE CBOMCTBA MTPOCTHIX BellecTB. afacopOruu. CoeuHEHUS
yraepona. KauectBeHHass peakuus Ha kapOoHaT-uoHbL. bop. OcobGeHHoctu crtpoenust aroma. OOmiue
MIPEACTABICHUS O PU3NUYECKUX U XUMHUECKHX CBOMCTBaX. bopHas kuciora.

Buviuucnenus (c ucnonvzoseanuem zaoanuii BIIP u OI'3):

— Macchl MPOIYKTa PEeaKIMK 10 U3BECTHOM MaccoBoi (00beMHOM) noiie (%) ero BeIXoJa OT
TEOPETUYECKU BO3MOKHOTO;

— MaccoBoii (00BEMHOI) 101 (%) BBIXO/1a TIPOIyKTa PEAKIIUH TI0 U3BECTHOM Macce (00BEMY)
MCXOJHOTO BELIECTBA U MPOIYKTA PEaKIUH;

— M30BITKA OJHOTO U3 PEareHTOB (TI0 YPABHEHHUSAM XUMUYECKUX PEAKITHI);

— 00BEMOB T'a30B 110 YPABHEHUIO XUMHUYECKOHN PEaKIIUH.

Ilpakmuueckue pabomowi:

42. PemreHne sKCIIepUMEHTAIBHBIX 33/1a4 110 TeMe «CBOMCTBa OPOMHOM BOIBI.

43. Pemenue OSKCIEepUMEHTAIBHBIX 3amad 1o Teme «Hemeramnbl. [amorensl. M3ydenwme
(bu3MYECKUX U XUMHUYECKUX CBOICTB XJIOpay.

44. PenieHue 3KCriepuMEHTANbHBIX 3a/1a4 110 TeMe «[1naBienue u Kpucramum3anus cepbi».

45. PenieHue sKCriepUMEHTaIbHBIX 3a/1a4 1o Teme «Hemetambl. M3yuenue cBOMCTB CEpHUCTOTO
ra3a u CEpHUCTON KHUCIIOTBI.

46. Penienue 3KkcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE CBOIICTBA aMMHUAKay.

47. Onpenenenrne aMMHUA4YHON CENUTPHI 1 MOUEBUHBI.

48. Pemrenne sKCcriepuMEHTANIBHBIX 3a1a4 3aaanuii 23, 24 OI'D o XHMUHR®.

Tema 6. MeTa/uibl 1 UX coequHenus (6 yacoB)

Merannuyeckasi CBsI3b M METAIJIMYECKasi KpUCTANINYECKash pelieTka (IpUMUTUBHAS KyOuuyeckas,
00BEMHO-LIEHTPUPOBaHHAs ~ KyOWdeckas, TIpaHElleHTPUpPOBAaHHAs  KyOMuYeckas, TeKcaroHalbHas
IUIOTHOYNAKOBaHHAas1). 3aBHCUMOCTh (PM3MUYECKMX CBONCTB METAJUIOB OT CTPOEHHUS KpPUCTAJUIOB.
DJEeKTPOSIU3 PacIIaBOB U PACTBOPOB COJIEH Kak OJMH U3 CIIOCOOOB MOJIYYEHUSI METAJIIOB.

Memannwr A-epynn

[lenounblie MeTamIbl: (PU3NUYECKHUE U XUMUYECKHE CBOMCTRA.

[lenouHo3eMenbHbIE METAJUIBI MATHUM M KanbLUi: (U3nyecKre 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblivsg. BakHeline coeaMHEHUs] KalbLUS M MarHus, cBoicTBa. JKECTKOCTh BOJBI M CIIOCOOBI e¢
YCTpPaHEHHUS.

8 Hymeparus qaercs B COOTBETCTBHU € IeMOHCTpaImoHHo# Bepcueit OI'D mo xumun 2023-2024 yuebHOrO0 rofa.



ANFOMUHMI: QU3NYECKUE W XUMUYECKHE CBONCTBa amtOMUHUSA. AMQOTEpHBIC CBOWCTBA OKCHIA
Y TUJIPOKCHJIA ATTFOMUHMUSL.
Memannvr b-epynn

Oco0OeHHOCTH CTpPOEHHUSI aTOMOB. SIBIIEHUE «IIPOBaJiay JJICKTPOHA HA TMPUMEPE CTPOCHHS aTOMOB
Xpoma, Menau, cepeOpa. BayieHTHbIE COCTOSHHUS aToMOB O-3JIEMEHTOB, CTEICHH OKHCICHHUS aTOMOB
B COCIMHEHUSIX. 3aBUCHUMOCTb KHUCIOTHO-OCHOBHBIX CBOWMCTB OKCHUJIOB U THIPOKCHIOB METAIOB
OT 3HAYEHMsS CTEMEHU OKHUCJICHHUS DJEMEHTa B COCIUHEHHWU (HA TMpUMEpPEe COCAMHEHUN Xpoma).
[TepBoHauanbHBIEC MPEACTABICHUS O KOMIUIEKCHBIX COCTMHEHUSX.

Mens u cepebpo: CTpOCHHE aTOMOB, CTENEHU OKucieHHs. OOmmMe KpaTKue MpeICTaBICHUS
0 (U3MUYECKUX W XUMHUYECKMX CBOWMCTBAX IIPOCTHIX BEIIECTB (B3aUMOJICHCTBUE C KHUCIOTAMH-
OKUCTTUTENSIMU), 00 UX OKCHIAX, THAPOKCUIAX U COJIAX; MX MpUMeHeHuH. [IpencraBnenus 06 aMMHUaAYHBIX
KOMIUIeKcax cepedpa u Meau. KauecTBeHHBIE peakiiuyu Ha KaTUOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHHME aToMa, CTENEeHb OKHUCICHMs. XapaKTepUcTuka (U3HMYECKUX M XUMHUYECKUX
CBOWCTB, TpHUMEHEHHE, aM(pOTEepHbIE CBOWCTBAa OKCHJA M THUApOKcHaa. KadecTBEHHBIE peakIuu Ha
KaTHOHBI ITUHKA.

XKenezo: crpoenue atoma, creneHd okucieHus. Okcuibl, ruapokcuapl u comu xenesa (1)
u xkenesa (I11), ux cocras, cBoiicTBa u mnonydeHue. KadecTBeHHbIE peaklMi Ha KaTHOHBI xkene3a (2+)
u xenesza (3+).

Buviuucnenus (c ucnonvzoseanuem zaoanuii BIIP u OI'3):

— COCTaBa CMeCeH C MCMOJIb30BaHUEM PEIICHUSI CHCTEM YPaBHEHHIA,

— 110 YPaBHEHUSIM DJIEKTPOJIM3a PACINIABOB U PACTBOPOB BEIIIECTB;

— Pa3IMYHOIO THUIIA IO YPABHEHUSM XUMUYECKUX PEAKIIHIA.

Ilpakmuueckue pabomowi:

49. MopaenupoBaHUE METAIUTMYECKON KPUCTAIUTHYECKON PEIICTKH.

50. Pemenue »sKkcnepuMEHTaNbHBIX 3amad Mo TeMe «CpaBHMTENbHAs XapaKTepPHCTUKA
BOCCTaHOBUTEIHHON CIIOCOOHOCTH METAJLIOBY.

51. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «Kanpiuit u ero coeauHeHus. B3anmonelictere
M3BECTKOBOMW BOJIBI C YTIICKUCIBIM T'a30M).

52. Pemenue skcreprUMEHTAIbHBIX 3a7a4y no Teme «Kenezo OkucieHue kene3a BO BIIAXKHOM
BO3/TyXe».

Tema 7. Xumusi 1 okpy:xawias cpeaa (10 uacos)

OCHOBBI  9KOJIOTHYECKOH TI'pPaMOTHOCTH. XHMHUYECKOE 3arps3HEHHE OKPYXKAIoIleH Cpemsbl.
DKOJOTHYECKHE MPOOJIEeMbl, CBS3aHHBIE C COCIMHEHUSMHU YTIEpOa, a30Ta, CEPhl, TSKCIBIX METAIIOB.
[Tonsitue o mnpeaensHo pomycTuMoi koHueHtpanuu BemiectB (IIJIK). Ponp xumum B pemienun
9KOJIOTHYECKHUX ITpo0seM. BrInosiHeHne mpoeKTa.

IlnannpyemMble pe3y/bTaThl OCBOCHHS KypCca BHEYPOYHOM AeSITeILHOCTH

3aHATUSI B paMKax IMpOorpaMmbl HaIIPABJICHBI Ha obecrieueHue JOCTYDKEHHMH IIKOJIbHUKAMH
JIMYHOCTHBIX, METAIPCAMETHLIX U IPEIMCTHBIX O6p330BaTeJ'ILHHX PE3YJIbTATOB.

JInuyHOCTHBIE pPe3yJbTaThl

JIngyHOCTHBIE PE3YJIbTaTbl OCBOCHHA TPOTpaMMbI BHeyquHOﬁ JACATCIIBHOCTH JOCTUTAIOTCA B XOAC
o6yquI/1${ XUMHUHN B CJHUHCTBC y‘Ie6H0ﬁ U BOCIHUTATEIPHOM AEATEIbHOCTH IIIKOJIEI. Onu OTpaXaroT
T'OTOBHOCTbH O6yanOH_[I/IXC$I PYKOBOACTBOBATHCA CHUCTEMOM IIO3UTHUBHBIX II€HHOCTHBIX OPHCHTaLII/Iﬁ
" PACIIUPCHUC OIIbITAa ACATCIILHOCTU HA €¢ OCHOBE.

B C¢€p€ nampuomu4ecKkoco 60cnumanus.’



o MMOHMMAHHME 3HAYEHUS XWMHUYECKOM HAayKM M TEXHOJOTMM B JKM3HU COBPEMEHHOTO
oOmiecTBa, B pa3BUTUH YKOHOMUKH Poccuu v CBOETO pernoHa.
B cgpepe epasicoanckozo socnumanus:

. IIPEACTABICHUE O COLMAIBHBIX HOPMax M MPaBWIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHBE, IPOSBICHNE KOMMYHUKATUBHON KYJIbTYPbI B pa3HOOOpPA3HON COBMECTHOM 1S TEIbHOCTH.
B cghepe yennocmu nayunoeo nosnanus:

. MHPOBO33PEHUECKHE  IPEACTaBICHUS O  BEIIECTBE W XMUMHYECKOM  pEaklHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U HEOOXOJUMBIE /ISl MOHUMAHUSI CYILIHOCTH
Hay4YHOW KapTUHBI MUPA;

. OCO3HAaHME IIEHHOCTM HAY4YHOTO TIO3HAaHWs JUIl PA3BUTHS  KaXJIOTO  4YeJIOBEKa
U TIPOU3BOJIUTENBHBIX CHJI OOIIECTBAa B LIEJIOM, POJM M MeCTa HaykKu «XHUMHUS» B CHCTEME HayuYHBIX
MIPEACTABICHUN O 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOJBI, B3aUMOCBA3SAX 4YEJIOBEKAa C IPUPOJHOMN
Y TEXHOJIOTUYECKOW CPENOH;

J MOo3HaBaTelNbHAsl MOTHUBAIMS W HMHTEpeC K OOY4eHHMIO, TOTOBHOCTb U CIIOCOOHOCTH
K CaMOPAa3BUTHIO U cCaMO00pa30BaHMIO, K UCCIIE0BATENbCKOM JESTENbHOCTH.

B cghepe usuueckoco eocnumanus, opmuposanus Kynvmypsl 300p06bi U IMOYUOHATLHO20
onazononyuus:

) OCO3HAHUE IEHHOCTH >KM3HU, HEOOXOJAMMOCTH COONIOACHHS MpaBWi O€30MacHOCTH MPHU
oOpalleHny ¢ XAMUISCKIMH BEIIeCTBAMH B YICOHBIX U )KHU3HCHHBIX CUTYAIHSX.
B cghepe mpyoosozo eocnumanus:

o (dbopMuUpOBaHHE IICHHOCTHOTO OTHOIIEHHS K WCCIEIOBATEIbCKOW JEATEIIEHOCTH KaK
K BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIECTBE.
B cpepe sxonocuuecrkoeo éocnumanusi:

L4 OCO3HAaHUC HGO6XO,Z[I/IMOCTI/I OTHOIICHHA K MNPUPOAC KaK K MCTOYHHUKY KMU3HU Ha 3CMJ'Ie,
OCHOBE €¢ Cyi€CTBOBAHUA,

L4 0CO3HaHMeE II00aTBEHOTO XapakTepa 3KOJIOIrH4CCKHUX HpO6HCM u HYTGﬁ HUX PCHICHUA,

L4 CIIOCOOHOCTH IIPUMCHATH 3HAHHUA, IOJTY4aCMBbIC IIPH HM3YYCHUU XMMHHU, OJI PCHICHUSA

3a/1a4, CBA3aHHBIX C OKPYXKAIOIIel CPeIoi;
° TOTOBHOCTB K YUACTHIO B MPAKTHYECKOM IEATETLHOCTH SKOJIOTHUECKOW HAIIPABJICHHOCTH.

MeTtanpeamMeTHble pe3yJbTaThI

MeranpeamMeTHbie pe3yibTaThl O0YYAIOIIMXCSA, OCBOMBIIMX MPOTPaMMy Kypca BHEYPOUHOM
JEATSIbHOCTH «XHMHUS YBJIEKATEIBHO M IIPOCTO» OCHOBHOTO 00IIEro 00pa30BaHus, BKIIOYAIOT:

o YCBOCHHE  MEKIUCUUIUIMHAPHBIX  (MEKIPEAMETHBIX)  MOHATHH,  OTPaKAIOIIUX
MaTepUaIbHOE SIMHCTBO MUPA M TPOIECC MO3HAHMUS (BEIIECTBO, CBOMCTBO, SHEPTHsl, SIBICHUE, HAYUHBIN
(baxT, 3aKOHOMEPHOCTh, TUIIOTE3a, 3aKOH, TEOPHS, HAOJIOICHHE, U3MEPCHHE, UCCIICIOBAHUE, SKCIIEPUMEHT
u 1p.);

o OBJIAJICHUE YHUBEPCATbHBIMU y4eOHBIMU JCUCTBUSAMU (TTo3HABATEIBHBIMH,
KOMMYHUKATHBHBIMH, PETYJISTHBHBIMHU), BaKHBIMH JUIS TOBBIIMICHUS ASPPEKTUBHOCTH OCBOCHHS
coJiepKaHusl y4eOHOTO TIpeaMeTa, (OPMHUPOBAHUS KOMITIETEHIIUMN, @ TAKXKE MPOEKTHO-UCCIIEI0BATEIBCKON
JeITEIIbHOCTH 00YYarOIUXCs B KYpCe XUMHUH;

J CMOCOOHOCTh UX UCTIOJIB30BATh B YUEOHOH, TO3HABATEIILHOM U COIIMATIBHOM MTPAKTHKE.

VHueepcanvuvie yuebHble no3HagamelbHvle O0eUCMEUs.

B cghepe 6azos6vix nocuueckux deticmsuii:



o HCII0JIb30BATh IPUEMBI JIOTUYECKOTO MBIIIVIEHUS [TPY OCBOEHUY 3HAHUM: paCKPbIBATh CMBICIT
XMUMHMUYECKUX IOHATHHN (BBIAEHATH HUX CYLIECTBEHHbIE IPU3HAKM, YCTAHABIIMBATH B3aUMOCBA3b C
JPYTUMHU MOHATHAMM);

J aHaJM3UpPOBaTh, CPaBHMBATH, 0000IIATh, BHIOMPATh OCHOBAHMA Ui KIACCHU(PUKALUU U
CHCTEMAaTH3allu XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIii;

J yCTaHaBIIMBATh MPHYUHHO-CIICICTBEHHBIE CBSA3H MEKY 0OBEKTAMH N3yUCHHUS;

J CTPOMTBH JIOTHYECKUE PACCYKICHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, 10 aHAJIOTHN);

J npeuiarath KpUTEPUH U BBIABISATH OOIINE 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B U3Y4aeMbIX

Iporeccax v sSBICHUSX;

J JICNIaTh BBIBOJIBI U 3aKITIOUCHUS;

o MPUMEHATh B TMPOIECCe IIO3HAHUS TOHATUSA (MPEAMETHBIE W METalpeMETHEIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH, WCIOJIb3yeMble B XUMHH, MPEOOPa30BBIBATH MOCILHBIC
MPEJICTABICHUSI — XUMWYCCKHI 3HAK (CHMBOJI JJIEMEHTA), XHUMHUYecKas ¢GopMyia W ypaBHEHHE
XUMHYECKON PEaKIIMN — TPH PEIICHHH YYeOHBIX 3a/a4; ¢ Y4ETOM ITHX MOJICIBHBIX IMPEICTABICHUI
XapaKTepPU30BaTh U3y4aeMble XHMHUECKUE BEIIECTBA M XUMUICCKHIE PEaKITHH.

B cgepe 6azosvix uccredosamenvckux oeucmeuil (Memooo8 HAYYHO20 NO3HAHUS Beujecme U
A6NIEHULL):

o MPUMEHATh METOJIbl HAaydHOTO TIO3HAHWS BEHICCTB W SIBJICHHNA Ha SMITUPHYCCKOM H
TEOPETUYESCKOM YPOBHSX B YI€OHOM IMO3HABATEIHHON M TIPOEKTHO-HCCIICTIOBATEIIBCKON JCSITEITLHOCTH;

J WCIIOJIb30BAaTh  TIOCTaBJCHHBIC BOMPOCHI B KadecTBE HMHCTPYMEHTA IIO3HAHUSA H
CaMOCTOSITEJIbHO CTaBUTh BOIIPOCHI;

. aHAJIM3UPOBaTh (aKThl, BBIABIATE M (OpMyIHUpoBaTh MpoOiieMy, OMNPENeNATh Ielb
Y 3aJ]a4i, COOTBETCTBYIOLIUE PEUICHUIO PO OIEMBI,

. mnpenjaraTb  ONMUCATENBHYIO WM OOBSACHUTENBbHYIO THUIOTE3Y M  OCYILECTBISATh
€¢ MPOBEPKY;

J MPOBOJUTH HM3MEPEHHUs] HEOOXOJMMBIX IapaMeTpOB, BBIUMCICHHS, MOJIEIUPOBAHUE,
HaOJIO/ICHUS U DKCTIEPUMEHTHI (peabHbIe U MBICIICHHBIE), CAMOCTOSITEILHO TPOTHO3UPOBATh PE3yIbTaThI,
(dbopmynupoBaTh 0000IIEHHSI ¥ BBIBOJBI 10 PE3yIbTaTaM MPOBEACHHOTO OTIbITA, UCCIEI0BaHUS, COCTABIATh
OTYET O MPOJICITAHHON padoTe.

B cghepe npuémos pabomui ¢ ungpopmayueii:

. OpUEHTHPOBAThCS B Pa3IUYHBIX HCTOYHUKAX HHPOpManuu (HAYYHO-TOMYISPHOU
JTUTEepaType Mo XUMHH, CIIPAaBOYHBIX OCcOOUAX, pecypcax HTepHeTa);

. aHaIM3UpOBaTh HMH(OpPMAIIMIO Y KPUTHYECKH OLIGHMBAaTh €¢ JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb, OTOMPATh U UHTEPIPETUPOBATH MHPOPMAIIHIO, 3HAYMMYIO IJIsl pelIeHus y4eOHOM
3a/1a4u;

J NPUMEHATh Pa3IMYHble METOAbl U (OPMYIUPOBATH 3alpochl MPH TMOUCKE M OTOOpe
uHpopManuu, HeoOX0AUMOI JUIs BBITIOJIHEHUS y4eOHBIX 3a/1a4;

J UCIOJb30BaTh HHPOPMALIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTHU U PAa3JIMYHbIE TOUCKOBBIE
CHCTEMBI;

o CaMOCTOSITEJIbHO BBIOMpAaTh ONTHUMAaJIbHYIO (OpMy INpejacTaBieHUs] HH(POpMAUU (CXEMBI,

rpad¥uKu, TMarpamMMbl, TaOJIHIIbI, PUCYHKHU U T.IL.),
o MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA PAOOTHI C XUMUYECKOU HH(DOPMAIIUEH.
VHueepcanvuvie yuebHble KOMMYHUKAMUBHYL e Delicmeus B
cghepe ymernus odueHus (NUCbMEHHOU U YCMHOU KOMMYHUKAYUU).

L4 NpCACTABIATL IMOJIYYCHHBIC PC3YJIbTAThI MMO3HABAaTEIbHOM JESITEIbHOCTH B YCTHBIX



Y TUCBMEHHBIX TEKCTaX;

o MyOJIMYHO BBICTYNAaTh C TMpE3EHTAlMed Pe3yabTaTOB  BBIMOJHEHUS XUMHUYECKOTO
SKCTIIEpUMEHTA (MCCIIeI0BATENbCKOM Ta00PaTOPHOI HITH MPAKTHUECKOM PabOThl, y4€OHOTO IIPOCKTA).

B cghepe ymenus yuebnoco compyonuuecmsa (epynnogou KOMMYHUKayuu).

° y4acTBOBaTh B TPYNIOBBIX (Popmax pabOThI: IUIAHUPOBATH OPTaHU3AIMIO COBMECTHOM
paboTBI, OTIPECIIATH CBOIO POJIb, PACTIPEACIIATE 3319l MEXKTy WICHAMU TPYIIITH;

° BBITIOJIHATH CBOIO YaCTh Pa0OTHI, KOOPAUHUPOBATH CBOU JCHCTBUSA C NEHCTBUSIMH JIPYTrUX
YICHOB KOMaH/Ibl, OTIPEICIATh KPUTEPHUH 10 OI[EHKE KaueCTBa BBHITIOJHEHHON pabOTHI;

° pelraTh BO3HUKAIOIIME MPOOJIIEMbl Ha OCHOBE y4e€Ta OOINMX MHTEPECOB M COTJIACOBAHUS
MO3UIMH, Yy4aCTBOBaTh B OOCYKIEHUH, OOMEHE MHEHHSIMH, «MO3TOBOM INTypMe» W JAPYrux (opmax
B3aNMOJICHCTBHS.

OBnaneHue YHUBEPCANbHHIMU YUEOHBIMU pecYAaMmUBHbIMU OeUcCmEUusmMy BKIIOYAET
pa3BHUTHE CAMOOPraHU3AlNHU, CAMOKOHTPOJISI, CAMOKOPPEKIMHU, B TOM YHCJI€ YMEHUM:

o pelaTh yueOHbIE U UCCIIEeI0BATENbCKHIE 3a1a4H;

J CaMOCTOSITENIBHO BBIOMPATh CIIOCO0 perieHns yueOHOM 3ajauu, IIIaHUPOBaTh CBOIO padoTy
MIPU PEIIeHUH YIeOHOM MM MCCIIeI0BATEIBCKOM 3a1a9H;

. Ha OCHOBE TIIOJIyYEHHBIX pe3ylbTaToB (HOpMyaupoBaTb OOOOIIEHUS ¥  BBIBOJPDI,
MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCOB;

° AHAJIIM3UPOBATD PE3YIIBTAThI: COOTHOCUTH CBOU HeﬁCTBHﬂ C INIAaHUPYEMBIMU pE3yJibTaTaMU,
OCYILIECTBIISITH CAMOKOHTPOJIb JI€ATEIbHOCTH;

o KOPPEKTHPOBATh CBOIO AEATEIBHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IIpeanMeTHbBIE pe3yabTaThl ISl o0ydyarommxcs 8 Kiacca:

1) PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX TOHSATUN: aTOM, MOJIEKYNa, XUMHYECKUN
AIIEMEHT, METaJll, HEMETaJl, aJJIOTPOIIHS, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPOJHAsS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U MOJIEKYJIspHas Macca, KOJIMYECTBO BEILIECTBa,
MOJIb, MOJISIpHAS Macca, MaccoBas [0Jii XMMHYECKOTO 3JIEMEHTa B COCAMHEHUHU, MOJIAPHBIA O0O0BEM,
OTHOCHUTEJIbHAs TUIOTHOCTh T'a30B, OKCHUJ, KUCJIOTa, OCHOBAHUE, COJIb, aM(OTEPHBIN OKCUA, aM(DOTEpHBIi
TUAPOKCHU, XUMUYECKasl peakiusl, KiaccuuKaiys peakiuii: peakiuy COeTUHEHUS, peaKIIUU pa3oKeHus,
peaKkuu 3aMeIeHus], peakiui 0OMeHa, 3K30- M S3HJ0TEPMUUECKHE peaKlnK; TerIoBoi 3¢ ekt peakuuu;
SJIPO aToMa, 3JIEKTPOHHBIN CJI0W aTroma, aToMHasi OpOUTalb, paJluyc aTOMa, XMMHUYECKas CBs3b, MOJIIpHAs
Y HeToJIsipHAas KOBaJICHTHAs CBSA3b, HOHHAS CBS3b, MOH, KATUOH, aHHOH, PACTBOP, MaccoBas JI0JIsI BELIeCTBa
(mpolleHTHAasT KOHIIGHTpalMsl) B pacTBOpe, MOJSIpHAS KOHIIEHTpAlMs BEIIeCTBA B  PacTBOPE;
AJIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCJICHHs, OKHCIUTEJIM ¢ BOCCTAHOBUTENHM, OKUCICHHE H
BOCCTaHOBJICHUE, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, METO]I JIEKTPOHHOTO OaaHca;

2) WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX IMOHATUHN U PUMEHSTh STH MOHITH
P OMMCAHHUH BEIECTB U UX MPEBPAIICHUI;

3) HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUs (DOPMYIT BEIIECTB U YPaBHEHHIA
XUMHYECKUX PEaKIInii;

4) OTIPENIeNATh TPHUHAUIEKHOCTh BEIIECTB K OMPEISICHHOMY KIAacCy COEAMHEHHH IO
(dbopMynam; BUIbI XUMHUYECKON CBsI3H (KOBAJCHTHOW U MOHHON) B HEOPraHUYECKUX COCTUHEHHSIX;

5) pacKpbIBaTh CMBICT 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
[Tepuomuueckoro 3akona J[. . MenaeneeBa, aToMHO-MOJEKYISIPHON TEOpUH, 3aKOHA ABOTAJpO U €ro
CIIEJICTBUH; TPEJICTABICHUNM O HAYYHBIX METOJAaX MO3HAHHSA, B TOM YHCIE DKCHEPUMEHTANTbHBIX U
TEOPETUUECKUX METOJIaX UCCIICIOBAHUS BEIIECTB U U3YUYEHUS XUMUYECKUX PEAKIUi;

6) ACMOHCTPUPOBATL TTOHHUMAHHUC HCpI/IOIlI/I‘-ICCKOﬁ 3aBUCUMOCTH CBOMCTB XHMHYECKHUX



AJIEMEHTOB OT MX TNOJOXeHHs B lleproguueckoll cucTeme; OOBACHATH CBS3b MOJOXKEHHUS SJIEMEHTa
B [leprorueckoii cuctemMe ¢ pacrpeielIeHueM SJIEKTPOHOB TI0 SHEPreTUYECKUM YPOBHSM, ITOJYPOBHIM H
opOUTaNsIM aTOMOB TMEPBBIX YETHIPEX MEPUOIOB;KIACCUPHUIMPOBATE XUMHUYECKHE  DIICMEHTHI,
HEOpPraHWYeCKUe BEIIECTBA; XMMHUYECKHE peaknuu (IO YHUCIYy W COCTAaBY YYACTBYIOIIUX B pPEaKIUU
BEIIECTB, 10 TEIIOBOMY 3 (eKTy);

7) XapaKTepU30BaTh (OMKUCHIBATh) 00IIME XUMUYECKHE CBOIICTBA OKCUIOB, KUCIIOT, OCHOBAHU
U COJIeH, TEHETHYECKYI0 CBS3b MEXIY HHMH, IMOJITBEPXKAas MPUMEpPaMH MOJEKYISAPHBIX YpaBHEHUI
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIIHIA;

8) OOBSICHATh W TIPOTHOZMPOBATH CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT HX COCTaBa
Y CTPOEHUS; BO3MOYKHOCTH IPOTEKAHUSI XUMHUECKUX TPEBPAIICHUH B Pa3TUYHBIX YCIOBUIX;

9) BBIUMCIIATE MOJISIPHYIO MacCcy CMECH, MOJBHYIO JOJI0 XHMHYECKOTO 3JIEMEHTa
B COCIMHEHHH, MAaCCOBYIO JIOJIO0 XHMHUYECKOTO OJIIEMEHTa TO0 (OpMylsie COEIWHEHHs;, HaXOJUTh
MpocTeHIylo (GopMysy BemIecTBa MO MAacCOBBIM HMJIM MOJBHBIM JOJISIM DJIEMEHTOB; MAcCOBYIO JOJIIO
BEIIECTBA B PAcCTBOpE, MOJISIPHYIO KOHIICHTPALMIO BEIIECTBA B PACTBOPE; IMPOBOIUTH PACUCTHI TI0
YpaBHEHHSIM XUMHYECKON PEaKInH;

10) *pUMEHSATh OCHOBHBIC OINEPALUM MBICIUTEIBHON JESITENbHOCTH — aHajlu3 M CHHTE3,
cpaBHeHHE, O00O0OIIeHNEe, CHCTEMAaTHU3alUI0, KIACCU(HUKAIMIO, BBISBICHUE MPUYHHHO-CIIEICTBEHHBIX
CBSI3eH — ISl M3YYEHHsI CBOWCTB BEHIECTB M XMMHUYECKHUX PEAKIUi; €CTECTBEHHO-HAYyYHBIE METOIbI
MO3HAHUS — HaOJIIO/IeHNE, I3MEPEHHE, MOACTHPOBAHUE, SIKCTIEPUMEHT (PeaIbHbII U MBICTICHHBIN) — IS
OCBOEHHS y4eOHOTO CO/IepIKaAHMS,

11)  cocTaBiATh YypaBHEHHUS MPOCTHIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (METOIOM
ANIEKTPOHHOTO OajaHca);

12)  ycraHaBIMBaTh CBSI3U MEXKIYy pCaJbHO HAOIIOJAEMBIMA XHMHUYECKUMH SBICHHSMH WU
IporeccaMy, IPOUCXOJAIMMU B MAKpO- U MHUKPOMHpPE, OOBSCHATh MPUUMHBI MHOIO0OOpa3Ms BEIIECTB;
COOTHOCHTh XUMUYECKHE 3HAHUS CO 3HAHUSAMM JPYrUX y4eOHBIX IPEIMETOB;

13)  cmemoBaTh mpaBuIaM 6€30MMacHOM PabOThI B 1a00paTOPHH ITPH MCIIOIB30BAHUN XUMUYECKOM
nocyisl M 000pyIOBaHMs, a TaKKe IpaBUjIaM oOOpallleHUs C BEIIECTBAMHU B COOTBETCTBUM C
MHCTPYKLUSAMHU BBIIOJHEHUS J1a0OpPaTOPHBIX OIBITOB W MPAKTUYECKUX PabOT IO TMOIyYEHUIO U
coOMpaHUI0 TIa3000pa3HbIX BeWECTB (BOAOpPOJAa U  KHUCIOPOAA), IMPUTOTOBIEHUIO PACTBOPOB C
OIpENIeNIEHHOW MaccOBOM /10JIell pacTBOPCHHOIO BEILECTBA, PEIIEHUIO SKCIEPUMEHTAJbHBIX 3a/ad IO
Teme «OCHOBHBIE KJ1aCChl HEOPraHUYECKUX COCTUHEHUI;

14)  neMOHCTPHPOBAThH BJIaJCHHE OCHOBAMU XMMHUYECKOW IPAMOTHOCTH, BKIIOYAIONICH YMEHHUS
0e30macHOro oOpalleHHsl C BEIIeCTBAaMH, HUCIOJIb3YEMBIMH B IOBCEJHEBHOMN KM3HM, a TaKKe 3HAHHE
IIPABUJI TOBEICHUS B LIEJSIX COEPEKEHUS 3J0POBbs U OKPY)KAIOLIEH Cpe/ibl.

IIpenmeTHble pe3yJbTaThl AJs1 o0yuaromuxcs 9 kiacca:

1) pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHSATUH: XUMHUYECKUH JJIEMEHT, aToM,
MOJIEKyJ1a, UOH, KaTHOH, aHHOH, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKHCICHMS, XMMHUUYECKas peakuus,
TEIIOBOW 3(PQEKT peakunuu, MOoJb, MOJSAPHBIH 00BEM, pacTBOpP; HIEKTPOJUTHI, HEIEKTPOIUTHI,
ANIEKTPOJIMTUYECKAs JUCCOLMAlMS, peaklMM HOHHOTO OOMeHa, THAPOJM3 Ccojei, oOpaTumble
U HeoOpaTUMble peaKkIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIID,
OKHCIICHME€ U BOCCTAaHOBJICHHME, OJIEKTPOJIN3, aJIOTPONus, aM(OTepHOCTb, XHUMHYECKas CBS3b
(xoBaJieHTHAas1, HOHHAsI, METaJUIMYeCKast), MEXXMOJICKYJISIpHbIE B3aUMOJICHCTBUS (BOJIOPOIHAS CBSI3b, CUJIBI
Ban-nep-Baanbca), KOMIUIEKCHBIE COETUHEHUS, KPUCTAJUIMYECKUE PEHICTKH (IPUMHUTHBHAs KyOHueckas,
00BEMHO-LIEHTPUPOBaHHAs ~ KyOWdeckas, TpaHElEHTPUpPOBAaHHAs  KyOHuecKkas,  TreKcaroHaJbHas
IUIOTHOYIIAaKOBaHHAs), KOPpO3Us METAJJIOB, CIUIaBbl; CKOPOCTb XUMHUYECKOW pEaKIUH, KaTalus,
XMUMHMUYECKOE PAaBHOBECHUE, FIIEMEHTHI XMMUYECKONH TEPMOJMHAMUKH KaK OJHOM U3 TEOPETHUUECKUX OCHOB
XUMUU; IpefienbHo gomyctumas koHuentpaus (IT1K);



2) HWIUTIOCTPpUPOBATHL B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHUH U IMPUMCHATDH 3TH ITIOHATHA
IIpH OIIMCAaHNU BCHICCTB U UX npeBpameHMﬁ;

3) UCIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY Ul COCTaBJICHUS (POPMYJT BEIIECTB M YpaBHEHUI
XUMHUYECKUX PEAKIIU;

4) pacKphIBaTh CMBICT TEOPUHU DJICKTPOJUTHUECKOW AMCCOIMALMK, 3akoHa lecca u ero
CIICZICTBUH, 3aKOHA JEHCTBYIOIINX MAcC, 3aKOHOMEPHOCTEH M3MEHEHHsI CKOPOCTH XUMHUYECKON PEaKIIHH,
HaNpaBJICHUS CMEIICHUSI XUMUYECKOTO PaBHOBECHS B 3aBUCMOCTH OT PA3JIMYHBIX (PaKTOPOB;

5) COCTaBJIATh YPAaBHEHUS JJIEKTPOJMTUYECKONW IHUCCOLMALMU KHUCIIOT, IIEJIOYEH U COJIEH;
MOJIHBIE M COKpAIICHHBIE YypPaBHEHHS pEAaKUUH HOHHOTO OOMEHa; peaKIuid, IOATBEPKIAIONIINX
CYIIECTBOBAaHHE T€HETUYECKON CBS3M MEXKIY BEIIECTBAMH Pa3IMUYHBIX KJIACCOB; PACKPBIBATH CYHNIHOCTH
MPOIIECCOB THAPOJIM3a COJIeH TIOCPECTBOM COCTABJICHHUS KPATKUX MOHHBIX U MOJICKYJSIPHBIX YpaBHEHUH
peakmuidi, CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAaKIUH  IOCPEJCTBOM  COCTABIICHHS
AIIEKTPOHHOTO OajaHca 3TUX PEaKIUi; PEICKa3bIBaTh XapaKTep CPebl B BOJHBIX PACTBOPAX COJICH;

6) XapaKTepu30BaTh (OMUCHIBATh) (PU3MUECKHE M XMUMUYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB
(kucmopon, 030H, TpaduT, anmas, 6op, azor, Gocdop, cepa, XJIOp, HATPUH, KaTU, MAarHUM, KaJIbIHUH,
AIIOMHUHUM, JKeJIe30, Me/b, LIMHK, cepedpo) U 00pa30BaHHBIX UMM CJIOKHBIX BEIIECTB, B TOM YHCIE UX
BOJIHBIX PAaCTBOPOB (aMMHUAK, XJIOPOBOIOPO/I, CepoBO0PO/I, okcuabl yriepona (II, IV), azora (I, II, II1, IV,
V) u docdopa (Ill, V), cepsr (IV, VI), cepuucras, cepHas, a3oTHasi, pochopHas, yroiabHas, OKCHUIbI 1
ruapokcuabl MmetamioB [A—IIA-rpynmn, antomunus, menu (1), unnka, xenesa (II u I1I); mosicHsTh cocTas,
OTJIeIbHBIE CIIOCOOBI MOTYYEHHUS ¥ CBOMCTBA CJIOKHBIX BEIIECTB (KHCIOPOACOAEpKAIINE KUCIOThI) XJIOpa,
a30TUCTas, OOpHas, yKCyCHas KHCIOTbl M MX coyiu; rajoreHuasl kpemHus(IV) u dpochopa (Il u V);
okcun u ruapokcuy xpoma(Ill), mepmanranar kamms);

7) OTHCHIBATh POJIb BaKHEHIIMX HM3y4aeMbIX BEIIECTB B MPUPOJHBIX MpOLieccax, BIHUSHUE
Ha JKUBBIE OPTaHU3Mbl, IPUMEHEHHUE B PA3IMYHBIX OTPACIAX SKOHOMHKH, HCIOIb30BaHHUE ISl CO3AAHUS
COBPEMEHHBIX MaTepUaioB U TEXHOJIOTU;

8) MPOBOJUTh PEAKINH, MOATBEP)KIAIONINE KAUECTBEHHBI COCTAaB Ppa3JIMYHBIX BELIECTB,
pacrno3HaBaTh OMBITHBIM ITYTEM COJIEpsKaliecsl B BOAHBIX PACTBOPAaX HOHBI: XJIOPH-, OpOMHI-, HOIU-,
cynbsdar-, hocdar-, kapOoHAT-, CyabPHUT-, CyIb(UI-, HUTPAT- U HATPUT-UOHBI, THAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI, MarHus, KaJabllns, aTlOMAHMS, xKene3a (2+) u xkenesa (3+), menu (2+), IMHKA;

9) clIeI0BaTh MpaBUiiaM 0e30MacHOi paboThI B 1TaOOPATOPHUH MPU UCTIOIB30BAHUU XUMHUYECKOU
nocyAbl W OO0OpyIOBaHMS, a TakkKe MpaBuiaM oOpalleHuss ¢ BelleCTBaMH B COOTBETCTBUU C
WHCTPYKUMSMU BBIMOJHEHUS JIA0OPAaTOPHBIX OMNBITOB U MPaKTUYECKHX paboT M0 MOJyYEHHUIO U
coOupaHuio ra3000pa3HbIX BELIECTB (aMMMaKa M YIIIEKHCIOTO ra3a) U PElIeHHI0 SKCIIEPUMEHTAIbHBIX
3a/a4 MO TeMaM Kypca; IMPeICTaBISATh Pe3ylbTaThl dKCIIEpPUMEHTa B (OpME BBIBOJOB, JOKA3aTEIbCTB,
rpaduKoB, TaOIUIl ¥ BBISBIIATH IMIHUPUUYECKUE 3aKOHOMEPHOCTH;

10) OpuUMEHATh OCHOBHBIC OIEPAIMM MBICIUTEILHON AEATEIbHOCTH (QHAIW3 W CHHTE3,
CpaBHEHHE, 0000IlIeHNe, CUCTEMATU3aIUIO, BBISIBIICHHE MPUYMHHO-CIIEICTBEHHBIX CBSA3EH) MPU U3yUCHHUH
CBOMCTB BEIIECTB M XWMHYECKUX pEaKIHi; BJIQJAETh €CTECTBEHHO-HAYyYHBIMH METOJaMHU MO3HAHUS
(HabnrofieHre, U3MepeHne, MOJICTUPOBaHKE, SKCIIEPUMEHT (pealbHbIi U MBICIEHHBIN));

11) npumeHsATh TmpaBuiaa OE30MAaCHOrO OOpalieHHs C BEHIECTBAMH, HCIOJIb3YEMbIMH
B [IOBCEJJHEBHOM JKM3HU, MTpaBHJIa TIOBEACHUS B LEISX cOepeKeHMs 37J0POBbs U OKpYKAOLIeH MpupoIHOM
cpeabl; MOHMMAaTh Bpeja (OMACHOCTh) BO3ICUCTBUS HA JKUBBIE OPraHU3MbI OINpPENENCHHBIX BEIIECTB,
MOSICHATH HA PUMEpPax CIocOObl yMEHBIIEHUS U MPETOTBPAIIEHHUS UX BPEJHOTO BO3/IEHCTBUSA, 3HAUECHUE
KHUPOB, OEITKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4eloBeKa.



TemaTu4eckoe ILIAHKPOBaHHUE"

Ne Tembl 3aHATHI Kou-Bo JlesAITeIbHOCTDH 00y4YaIOIIUXCsi / peKOMEeH/I0BaHHbIE DJIeKTPOHHBbIE PeCypPChl
n/n 4acoB ¢opmbl IpoBeeHUA 3AHATHIA
8 kmacc (34 yaca)
Tema 1. [lepBonayajibHble XuMu4yeckue noHsaTusi (10 yacos)

1 | Xumus — BaxHas o0nacTb 1 e Vyactue B Oeceie O PacKpBITHH CMBICJIA M3y4aeMbIX | Poccuiickas oieKTpOHHAs IKOJIA.
€CTECTBO3HAHMS U TPAKTHYECKOU TIOHSITHIA, Xumus. 8 kiacc. Ypok «IIpenmer
OCATCIIbHOCTHU YCJIIOBCKA ° y4JacTue B 6606,[[6 O pOJIM XMMHH B IPUPOJIC 1 KU3HU XUMHUHU. BeHIeCTBa U UX CBOMCTBa»

4ejloBeKa, €€ CBA3b C JAPYrMMU HayKaMu. (https://resh.edu.ru/subject/lesson/15
@opma npoeedenus zamsmuii: oOCyxneHue, Oecena, | 21/start/)
JUCKYCCHUH, PEIICHUE KEHCOB

2 | MHCTpYKTaX IO TEXHUKE OC30MAaCHOCTH. 1 e VYyactue B OOCYXICHHH XapaKTEPUCTHKH HAyYHBIX
Ilpakmuueckasa paboma No 1** METO/I0B U3yUEHUS IPUPOJIbI;

«3HAaKOMCTBO C XMMHYECKOH MOCYJIOH, C e paboTa B mMapax Ui M3y4eHHUs MPABUJI MOJIb30BAHHUS
IpaBUIaMu pabOoThI B 1aD0OPaTOPUH U XHUMHYECKOMH MOCy/I0# 1 1a6opaTopHEIM 000PyI0BaHUEM, A
npuEMaMu 00pareHus ¢ 1ab0paToOPHBIM TaKKe MpaBUiiaM OOpaIIeHHs ¢ XUMHUYECKUMU BEIIECTBAMU
000pynoBaHueM, IUPPOBLIMU B COOTBETCTBHHM C HHCTPYKIHUSAMU 0O BBIIIOJHEHUIO
JaTYuKaMu O60py,I[OBaHI/I$I LHCHTPOB MIPaKTHYECKUX pa60T.

»104Ka pocra—y. Ilpakmuueckasn @Dopma nposedenus 3anamuil: 00CYXKIEHUE, NPOBEACHUE
paooma Ne 2* «OnpeneneHue 9KCIIEPUMEHTOB (HIpa)

CTPYKTYPBHI INIAMEHW

3 | HucTsle BeliecTBa U CMECH. 1 . Yyactue B OJIHUI-OMpPOCE O pPa3IUYHHM YUCTHIX Poccuiickas 2eKTpOHHAs IIKOJIA.
Ilpakmuueckasn paooma Ne 3* BEIIIECTB M CMECEH; TOMOICHHBIX M '€TEPOreHHBIX cMeceil; | Xumus. 8 kiacc. Ypok «Hucreie
«OHpeL[eJ'IeHI/IC YUCTHIX BCUICCTB U ° pa60Ta B mapax Mpu CJICAOBAaHUU MpaBUIIaM BCIIIECTBA U CMECCH. Crioco0b1
cMeceiny. HHCTpYKTa)K I10 TCXHUKE MOJB30BAHUS XUMHUUYECKOUN nocy;[()f/'[ u _]'[a60paT0pHBIM pasaciiCHuA cMecen»
0e30IacHOCTH 060py,[[0BaHI/ICM, a Takxke IpaBUiIaM 06pa1]_[eHH;[ C (https://resh.edu.ru/subiect/lesson/152

XUMHUYECKUMU BelleCTBaMHU B COOTBETCTBUHU c | 2/start/)
UHCTPYKIIUSMU TIO BBITIOJTHEHUIO MPAKTUYECKUX PaboT

@opma nposedenus zanamuu: OOCyxeHue, OIUI-0Ipoc,
IPOBE/IEHUE SKCIIEpUMEHTa (Urpa)

4 B cronbue «TeMbl 3aHATHID paccTaBJICHBI yKa3aTelIH MPaKTHIeCKuX padot ms moarotoBku K BITP — *; k THA — **; k BcOLl — ***,



https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/

Hucrele BelecTsa U CMECH.
Ilpakmuueckasn paboma Ne 4*
«[IpoBeneHne OUNCTKU BOJIBI OT
PacTBOPUMBIX IIPUMECEN».
Ilpakmuueckan paboma Ne 5*
«OrnpeneneHue BOAOIPOBOAHOMN U
JTMCTUILTUPOBAHHOMN BOIBI».

WHcTpyKTax 1Mo TeXHUKE 0€3011aCHOCTH

J PaGora B rpynmax i IUIAHUPOBAaHHUA U
IIPOBEJCHUSI XUMUYECKOIO IKCIEPUMEHTA TI0 Pa3/IeIeHUIO
cMeceil BeIeCTB;

. paboTa B rpynmnax 1o BbICTpPauBaHUIO Pa3BEPHYTOTO
NUCbMEHHOIO M YCTHOIO OTBETOB C ONOPOM Ha
uHpOpMaLMI0O W3 y4yeOHWKAa © JApYyrHe HUCTOYHUKHU
UHPOpMALUK, TPAMOTHOE WCIIOJIB30BAaHUE H3YYEHHOTO
MNOHITUMHOTO amnmapaTa Kypca XUMHUH.

Dopma nposedeHus 3aHAMUU. MPOBEJICHUE
SKCIIEPUMEHTOB (UTpa), MPOBEACHUE MPOPECCHOHATHHON
poObl, pelIeHne KelcoB

Poccuiickas anekTpoHHas LIKoa.
Xumus. 8 kinace. Ypok « Yucrele
BemiecTa u cmecu. CrocoObl
pa3eiieHusl CMecen»
(https://resh.edu.ru/subject/lesson/152

2/start/)

BemecTBa 1 XUMUYECKHE PEAKITHH.
Ilpakmuueckasn paoboma No 6***

«Omnpeznenenue, 10 KaKOW TeMIepaTypsl

MO>KHO HarpeTh BEMIECTBOY.
Ilpakmuueckasa paboma Ne 7*
«M3MepeHune TeMIiepaTypbl KATICHHSI
BOJIBI C IOMOIIIBIO JTA0OPATOPHOTO

TEPMOMETpA U JaTUHKa TEMIIEPATyphI».
WHcTpyKkTax mo TexHuke 0€30MacHOCTH.

Ilpakmuueckas paooma No 8*%**
«OrmpeneneHue TeMIeparypbl
KpUCTAJIJIN3AlMU BEIIECTBAY.

I/IHCTPYKTa}K 10 TEXHHUKE O€30I1aCHOCTH

. PaboTa B rpynmax mo HaONIOACHHUIO W OMHCAHUIO
(GU3UYECKUX CBOWCTB BEIIECTB;
. paboTa B rpymmax MO CJIEJOBAHMUIO IpaBUIIaM

MOJIb30BaHMSI XMMHUYECKON MOCYIoW U J1abopaTOpHBIM
o0opynoBaHMeM, a TaKkKe TMpaBujaM OOpalieHus ¢
XMMUYECKUMH  BEIIECTBAMH B COOTBETCTBUU  C
UHCTPYKIUSMU IO BBITIOJHEHUIO MPAKTUYECKUX paboT
@Dopma npoeedenus 3auamuii; 00CYKJIEHHUE, MPOBEICHHE
AKCIIEPUMEHTOB (UTrpa)

Poccuiickast anexkTpoHHas MIKOJIA.
Xumus. 8 kimacc. Ypok «Dusndeckue
U XUMHWYCCKHUEC SIBJICHUA. HpI/ISHaKI/I
XUMUYECKHAX PEAKUUN. Y CI0BUSA
TEUYCHHUS U BOSHUKHOBCHUA
XUMHYECKUX PeaKLni»
(https://resh.edu.ru/subject/lesson/148

5/start/)

BeriecTBa 1 XUMHUYECKHE PEAKITUH.
Ilpakmuueckas paboma Ne 9**
«M3yuenune Gpu3nUECKIX CBOMCTB
MeTaJUIOBY. MHCTPYKTaX MO TEXHUKE
0€30MacHOCTH

L4 Ha6J'IIO)IeHI/IC 1 OIIMCaHHUC (1)I/I3I/I‘ICCKI/IX CBOMCTB
BCIIICCTB,
L4 pa60Ta B TIpyimnax Imo CJICAOBAHUIO IIpaBUJIaM

NOJIb30BAaHMU XUMHYECKOH TOCYH0i u J1abopaTopHBIM
o0opynoBaHMEM, a TaKKe NpaBHiIaM OOpamieHus C
XMMHUYECKMMH  BELIECTBAMH B COOTBETCTBUM  C
UHCTPYKLUSAMHU 10 BBIIOJHEHUIO MPAKTUYECKUX paboT
Dopma nposedenus 3ansamuil: 00CYXKIEHUE, MPOBEACHUE
9KCIIEPUMEHTOB (Mrpa), pelieHrne KeicoB

Poccuiickas aeKTpOHHas IIKOJA.
Xumus. 8 knacc. Ypok «duzndeckue
U xumudeckue siBiieHus. [Ipuznaku
XUMHUYECKUX PEaKIUi. Y CIOBUS
TEYEHUS1 U BO3HUKHOBEHHMS
XUMHUYECKUX PEAKIIUI»
(https://resh.edu.ru/subject/lesson/148

S/start/)

du3znyuecKue U XMMHUYECKHUE SIBJICHUSL.

IlIpakmuueckasa paboma Ne 10*
«/3ydenue mpu3HaKOB XUMHYCCKUN

L4 VYyactue B O6CY)KILCHI/II/I pa3ianuunsa (I)I/ISI/I‘-ICCKI/IX u
XUMHWYCCKUX SABJICHHA, OOBSICHEHHH UX CYIIHOCTHU C TOYKHU
3pCHUA aTOMHO-MOHeKYHHpHOﬁ TCOPUU;

Pocculickas a5eKTpoHHAas MIKOJIA.
Conepxxanue Kypca «XuMus»
(https://resh.edu.ru/subject/29/)



https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/

peaKIInii: BBIJCICHHUE U MOTJIOIICHUE
Teriay. MHCTPYKTax MO TEXHUKE
0€e30I1aCHOCTHA

J ydacThe B OOCYKICHHU MPU3HAKOB XMUMHYECKHX
peakuui, yCIoBHsI UX IPOTEKAHUS;

J ydacTtue B Oecesie 0 KJIacCH(PUKAUU XUMHYECKHX
peakuuii (MO 4YHCIy M COCTaBy pearupymoiux Hu
00pa3yIomuXcs BEIIECTB).

. paboTa B rpymnmax MO CJIEJOBAHMUIO IpaBUJIaM
II0JIb30BAHUS XUMMUYECKOM MOCyAOW U J1abOPAaTOPHBIM
o0opynoBaHMEM, a TaKke IpaBWwiaM oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSMHU IO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OTIBITOB.
Dopma nposeoeHUs. 3AHAMULL MPOBEJCHUE
AKCIIEPUMEHTOB (HMrpa), IucKyccus, Oecena, oOCyKIeHue,
pElIeHNE KEeHCOB

du3nyecKue U XUMUYCCKUE SIBIICHUSL.
Ilpakmuueckasa paboma Ne 11*
«M3ydeHne 3aKk0Ha COXpaHEHUsI MacChl
BelecTBy. NHCTpYKTax 10 TEXHUKE
0€e301acHOCTH

. VYyactue B 00CYXACHUU PA3NUYUN (PU3HUECKUX U
XHUMHWYECKUX SIBJICHUH, PACKPBITUH WX CYIIHOCTH C TOYKH
3pEeHHsI aTOMHO-MOJICKYJISIPHOM TeopuH;

o paboTa B mapax MO OINPEHEICHUIO TPU3HAKOB
XUMHUYECKUX PEAKINH, YCIOBUH UX MIPOTEKAHUS;

. ydacthe B Oecene 0 KiacCHu(PUKaluu XUMHYECKUX
peaknmii (MO YHCIy MW COCTaBy pEarupyloImuX |
00pa3yIoImMXCs BEIIECTB).

o pabora B Tpynmax MO COONIONEHUIO TPaBUII
NOJIb30BAHHUS XUMHUYECKOW TOCYIOW M J1ab0paTOpHBIM
oOopysoBaHMEM, a TakkKe TMpaBWi OOpaimieHus ¢
BCIIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSMH IO
BBITOJIHEHHIO JTAOOPATOPHBIX XUMUYECKHUX OIBITOB.
Dopma nposedeHUs. 3aHAMULL: MPOBEICHNE
9KCIIEPUMEHTOB (Urpa), AUcKyccus, Oecena, o0CyxaeHue

Poccuiickas anekTpoHHas MIKOJIa.

Conepxxanue Kypca «XuMH»
(https://resh.edu.ru/subject/29/)

10

Pemenue 3agau

o MaremaTudeckie BBIYMCICHHS TIPH  PEUICHUH
yueOHBIX 33/1a4;

o paboTa B mapax IO BBICTPAHMBAaHUIO Pa3BEPHYTHIX
IIICEMEHHBIX M YCTHBIX OTBETOB C ONOPOH Ha HH(OPMAITHIO
U3 ydeOHMKAa M JPYTUX HWCTOYHHKOB, B TOM YHCIE
HurepHera.

@opma  nposedenus  3amamull:  pelIeHUEe  KeHCOoB,
o0cyX/IeHHe, MO3TOBOM IITYpM

Poccuiickas QJICKTPOHHAA IIKOJIA.

Copnepxanne Kypca « XUMHUSI»
(https://resh.edu.ru/subject/29/)




Tema 2. BaxkHeiilme npeacTraBuTe M Heopranmdeckux Bemects (11 yacos)

11 | Ilpexcrasienus o raax. 1 . Vuactue B 6ecesie 0 PACKPBITUH CMBIC/IA U3y4aeMbIX | Poccuiickast 2JIeKTpOHHas IIKOJIA.
Ilpakmuueckas paboma Ne 12*[*** HOHATHH, MPUMEHEHUE MOHATHIH npu omucaHuu cBoicTB | ComepikaHue Kypca « XUMUS»
«OmnpejeneHne cocTaBa BO3ayxay. BEIIIECTB M UX MMPEBPAICHUH; (https://resh.edu.ru/subject/29/)
NHcTpyKTax o TeXHuke 0€30MacHOCTH o pabora B mapax IO COOJIIOAEHUIO IIPaBHII

0e30macHoOi paboThl B 1a0OPATOPUU MPHU HUCIOIB30BAHUU
XMUMHYECKON TOCyIbl U 000pYJOBaHUs, a TAKXKE MPaBUI
oOpamieHns ¢ TOPIOYNMH BEIIECTBAMH B OBITY;

o paboTa B mapax 1o IUIAaHWPOBAHHIO U TPOBEICHUIO
Ha TPAKTHKE XUMHYECKHX HKCIIEPHMEHTOB, MPOBEICHUE
HaOMoAeHus, (HOPMYTUPOBAHNE BHIBOJIOB 10 pe3yIbTaTaM
IKCTIEPHMEHTA.

Dopma nposedenus 3auamuil: TPOBEJICHUE IKCTIEPUMEHTA
(urpa), npoBeaeHne TPO(HECCHOHATHFHON IPOObI, pelIeHre
KelcoB, Oecena

12 | TerutoBoi#t 3PpPeKT XUMHUIECKOI 1 . JleATenbHOCTh  OOyYaromMXcsi — BBICTpauBaeTcs | Poccuiickas SeKTpOHHAs HIKOJIA.
peaKIny. COTJTaCHO TIpaBUIaM Oe30macHo# paboTsl B maboparopun u | Coxepikanue Kypca «XuMus»
Hpakmuueckaa paboma Ne 13*** IIaHy IIpoBeleHMs  dkcrepumenTa,  omnpenensierca | (https://resh.edu.ru/subject/29/)
«Omnpenenenue TeroBoro dddexra C YY4ETOM TEMBI BBITIOJTHAEMOMN IPAKTUICCKON pabOTHI.
pacTBOPEHUS BEIIECTB B BOJIEY. Dopma nposeoeHUs. 3AHAMULL [IPOBEICHUE
WHucTpyKTax 1o TeXHuke 6€30MacHOCTH SKCIIEPUMEHTOB (Urpa), peuieHne Kelcos

13 | TepMoxuMHUYECKUE YpaBHEHUSI. 1 . JleATenbHOCTh  00yYaromuMXcsi — BhICTpauBaerTcs | Poccuiickas 31eKTpOHHAs HIKOJIA.
Ilpakmuueckas paooma Ne 14* COTJIaCHO TpaBuiIaM Oe30macHo# paboTsl B 1aboparopuu u | Coxepikanue Kypca «XuMus»
«M3yueHue 3K30TepMUYECKUX PEAKIIHIN. naaHy — npoBeleHMs — okcrepumenrta,  onpenenserca | (https:/resh.edu.ru/subject/29/)
Ilpakmuueckan paboma Ne 15* C YYE€TOM TEMbI BBINOJIHAEMOMN MPAKTHUECKON PabOTHI.

«U3yueHne sHI0TepPMUYECKUX Dopma nposedeHUs. 3aHAMULL: IpOBEICHNE
peakiuity. HCTpYKTax Mo TEXHUKE AKCIIEPUMEHTOB (MI'pa), pelIeHUEe KeHCOB
0€30MacHOCTH

14 | PacTBOpBIL. 1 . JleATenbHOCTh ~ OOYyYaloMMXCsi  BBICTpauBaeTcs | PoccuiicKas sIeKTpOHHAsS IIKOJIA.
Ilpakmuueckas paboma Ne 16* COTJIACHO MpaBmiIaM Oe30macHoi paboTsl B maboparopun u | Conepxkanue Kypca «XuMus
«3ydeHue 3aBUCHMOCTH IWIaHy  TNpoBeleHMst — okcnepumenta,  onpenpensercs | (https://resh.edu.ru/subject/29/)
pacTBOPpUMOCTH BEIICCTBA OT C Y4E€TOM TEMbI BBINIOJIHAEMOMN MPAKTHUECKOH padoTHI.

TemnepaTypb». MTHCTpYyKTax 10 TEXHUKE Dopma nposedeHUs. 3aHAMULL: IpOBEICHNE
6e30macHOCTH 9KCIIEPUMEHTOB (Urpa), pelieHne Kelco
15 | PacTBOpBL. 1 o JlestenbHOCTh  OOydaromxcsi — BbICTpamBaercs | Poccuiickas 3eKTpoHHas LIKOJIA.

IlIpakmuueckasa paboma Ne 17*

COTJIaCHO IpaBmiIaM 6e30macHoil paboThl B 1abopaTopuu 1

Copnepxanue Kypca « XUMHUSI»




«Habmogenue 3a pocToM KpHCTAILIOBY.
Ilpakmuueckas paboma Ne 18*
«M3ydeHne CBOMCTB IIEPEHACHIIICHHBIX
pacTBopoB». MHCTpyKTaX 10 TEXHUKE
0€301acHOCTH

IUIaHy ~ [POBEJEHUS  3KCIIEPUMEHTa,  ONpeAessiercs
C YYETOM TEMBI BBIIOJHAEMON TPAKTUYECKON pabOTBHI.
Dopma npoeeoeHUs. 3aHAMUUL: MIPOBEJICHUE
9KCIIEPUMEHTOB (Urpa), pelieHue Kencos

(https://resh.edu.ru/subject/29/)

16 | PactBOpEL . JleATenbHOCTh ~ OOyYarolmMXCsi — BBICTpauBaeTcs | PoccuiicKas SIeKTpOHHAs IIKOJIA.
Ilpakmuueckas paboma Ne 19*** COTJIACHO MpaBmiiaM 0e301macHoi paboTsl B Taboparopun u | Conepxanue Kypca «XuMus
«OmnpeeneHne KOHIEHTPAIMH BEIECTB mIaHy — nOpoBeneHus — okcrepuMmenra,  ompenensiercsa | (https://resh.edu.ru/subject/29/)
KOJIOPUMETPUYECKUM METOIOM II0 C YY4ETOM TEMBI BBITIOJTHIEMOM IPAKTUIECKON pabOTHI.

KaTHOpOBOYHOMY I'paduKy». Dopma nposedeH s, 3aHAMUIL: IIPOBE/ICHUE
WHCcTpyKTax 10 TeXHUKE 0€3011aCHOCTU SKCIIEPUMEHTOB (Urpa), peleHne Kelcos

17 | PactBOpsL . JleATenbHOCTh  OOyYarolmMXCcsi — BBICTpauBaeTcs | Poccuiickas deKTpOHHAs IIKOJIA.
Ilpakmuueckas paboma Ne 20* COTJIaCHO TpaBHIaM 0e30TacHO# paboThl B tabopatopuu u | Coxepxanue Kypca « XUMUA»
«IIpoBeneHne peakiu pa3ioKeHUs nnaHy — mpoBedeHus — okcrepumenta,  onpenenserca | (https://resh.edu.ru/subject/29/)
KPUCTAIIOTUPATay. C YY4E€TOM TEMBI BBIITOJTHIEMOH MPAKTHUECKON PabOTHI.

WHCcTpyKTax 10 TeXHUKE 0€30MacCHOCTU Dopma nposedeH s, 3aHAMULL: IIpOBE/ICHUE
AKCIIEPUMEHTOB (UT'pa), peIIeHrne KeHCOB
18- | Pemenue 3agau o Beruncnenus npu peleHny y4eOHbIX 3a/1ay; Poccuiickas 31eKTpOHHAS IIKOJIA.
19 . yJacTHe B 00CYKIEHHU pa3BEPHYTHIX MuchMeHHbIx | Colepikanue Kypea «Xumus»
¥ YCTHBIX OTBETAX ¢ ONOpoif Ha mHdopMarmio u3 yueonuka | (https://resh.edu.ru/subject/29/)
U JIpYyTrMX UCTOYHUKOB, B TOM uucie Wurtepuera. @opma
nposedeHuss  3aHAmull;  PEIICHHE KEHCOoB,
o0cyx1eHne

20 | Knaccudukarmus HEOpraHMIeCKIX ° Yuactie B oOCyxaeHum  Kiaccudukanuu | Poccuiickas aleKTpoHHas IIKOJA.
COCIMHEHUH. M3y4aeMbIX BEIIECTB 10 COCTABY U CBONCTBAM; Conepxanue Kypca « XUMHS
Hpakmuqecmm paﬁoma No 21*** ° [IPOTHO3UPOBAHUE CBOMCTB BeENIECTB Ha OCHOBE (https://resh.edu.ru/subject/29/)

«Pemenne sKciepuMEHTAIBHBIX 33/1a4
o Teme «OcHoBanus. TernoBoii s ekt
peakuuy THIPOKCHIa HATPUS C
YTJIEKUCIIBIM Ta30M».

Ilpakmuueckan paboma Ne 22***
«Pemmenne sKCIepUMEHTaNbHBIX 3aa4
1o reMe «OcHoBaHus. Peaknus
HeWTpanu3zauuw». MHCTpyKTax 1o
TeXHUKE 0€30MacCHOCTH

OOIIHUX XUMHUYECKHX CBOWCTB HM3YYCHHBIX KIIACCOB/TPYIII
BEIIECTB, K KOTOPHIM OHU OTHOCSTCS;

. pabota B Tpynmax MO COONIOJNCHUIO TPaBHI
0e30macHOi paboThl B Ja0OpaTOpUU MPH HCIOJIB30BAHUH
XUMHUYECKOH TOCyIbl U 00OpPYJOBaHUS, a TaKKe MPaBUII
oOpalleHHs ¢ TOPIOYMMHU BEIIECTBAMH B OBITY.

Dopma npoeeoeHus 3AHAMUU: [IPOBEJICHUE
9KCIIEPUMEHTOB (UTpa), pellieHHe KeHCcoB, 00CYyXKICHHE,
Oecena




21 | Pemenne 3aga4 1o teme */** 1 . CocraBieHue MOJIEKYISIPHBIX yPaBHCHUH peakuuii, | Poccuickast 5IeKTpOHHAs IIKOJIa.
«['enernyeckas CBA3b MOXKY KiIacCaMu WUIIOCTPUPYIOIUX XUMHUUYECKHe CBoicTBa U crocoOsl | Cosepikanue Kypca « XuMus»
HEOPraHUYECKHX COCAUHCHUN IIOJydeHHs BEIECTB M3y4eHHHIX Kiaccos/rpym, a Takxke | (https://resh.edu.ru/subject/29/)

MOJATBEPXKIAIOLIUX TEHETUYECKYIO CBSI3b MEXAY HUMU;
. pabota B Trpymmax 1Mo COOJIOJACHHUIO TPABUI
0e30macHoOi paboThl B 1a0OPATOPUU MPHU HUCIOIB30BAHUU
XMMHMUYECKON MOCyAbl U 000pYIOBaHUSA, a TaKXKe IPAaBHI
o0pallleHHs C TOPIOUYMMH BELIECTBAMHU B OBITY.
Dopma nposedeHuUs 3aHAMUU. MPOBEJICHUE
SKCIIEPUMEHTOB (UTpa), pelieHue KeuWcoB, OOCYKIEHHUeE,
Oecena, MO3TOBOM MITYPM
Tema 3. Ilepuoauueckuii 3axon u [lepuoanyeckas cucreMa xumuyeckux ieMenToB /1. . Menaeiieea.
CrpoeHue aToMoB. XUMHYeCKasi CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (13 yacos)

22- | Ilepuomuueckwnii 3akoH. [Teproamaeckas 2 . PackpeITHE CMBICTIA M3y4aeMbIX MOHATHH u | Poccmiickas >IeKTpOHHAs NIKOJIA.

23 | cucteMa XUMHYECKUX DJIEMEHTOB INeprnoaM9ecKoro 3aKOHa; Conepxanue Kypca « XUMHS»
. U. Menneneena. CTpOGHI/Ie aTOMOB. ° OOBSICHEHHUE CBS3U TIIOJOKEHUS HDieMeHTa B (https://resh.edu.ru/subject/29/)
Ipakmuueckasn paboma Ne 23*[** [TeppogMueckoii  cuUcTeMeé €  COCTaBOM  aToMa,

«MozenupoBaHie CTPOCHUS MOJICKYIT paclpeneneHueM  3JIEKTPOHOB 10 DHEPreTHUYECKUM
IPH TIOMOIIY PUCYHKOB, MOJICIICH, YPOBHSIM, IOJ- YPOBHSM M OpOHUTANSIM y aTOMOB IEPBBIX
OJICKTPOHHBIX U CTPYKTYPHBIX (bOpMy.]'I». LIeTBIpéX MEPUOIOB;
MHCTpyKTaX 110 TeXHHKE 0e30I1aCHOCTH . MOJICTTMPOBAHUE CTPOCHHE aTOMa, SHEPTreTUUYECKUX
ypOBHEH U TOAYypOBHEH NpuU TMOMOIIM PUCYHKOB,
ANEKTPOHHBIX KOH(MUTYpALIUA ¥ SJIEKTPOHHO- FPaPUUECKUX
dopmyur;
o BLICTPAaWBAaHUE PAa3BEPHYTHIX MUCBMEHHBIX U
YCTHBIX OTBETOB C ONIOPOii Ha HH(OpPMaLKIO U3 ydeOHUKA U
JIPYTUX UCTOYHHUKOB, B TOM uucie VHTepHera.
Dopma npogeoeHus 3aHAmMuUL: MpOBEICHUE
9KCIIEpUMEHTOB (Urpa), pelieHHe KeilcoB, o0CyxkIeHHe,
Oecesa, MO3roBOM IITYpM
24- | Xumuueckas CBA3b U €€ BUIbL Turb 2 o VYdactrie B O0OCYXJICHHH CMbICIa U3y4daeMbixX | PoccHiicKas oIeKTpOHHAs IIKOJIA.
25 | KPUCTAUTMYECKUX PEUICTOK. MOHSTHI, TPUMEHEHHE MOHATHN mpu onmcanuu cBoiictB | Comepxanue Kypca « XUMUsI»

IlIpakmuueckasn paboma Ne 24**
«OmnpeseneHne TeMIIEpaTyphbl IJIaBJICHUS
BEIIIECTB C Pa3HBIMHU THUIIAMH
KPUCTAJUTHYECKUX PEIICTOKY.

BCIICCTB U UX npeBpameHHﬁ;
L4 ONPCACIICHUC BUJIOB XHMHUYECKOM CBA3U B
COCONHCHUAX,

L4 00BsICHEHHE HpH‘-IHHHO-CJ'ICI[CTBCHHOfI CBsA3H:

(https://resh.edu.ru/subject/29/)




WHCTpyKTaX 10 TeXHUKE 0€301MacCHOCTH

CTPOCHHE aTOMOB, BUJ XUMUYECKON CBS3H B COCIMHEHUHU,
TUI KPUCTANTMYECKON PpEeIIeTKH, (Pu3nyecKre CBOMCTBA
BEIIIECTBA;

. IIPOrHO3MPOBAHUE CBOICTB BEIIECTB HA OCHOBAaHUU
3HaHMM O BUJAX XHUMHUYECKOM CBS3M MW  THIIAX
KPUCTAJUIMUECKUX PELIETOK;

. pabota B rpynmax 1o COOJIIOJACHUIO TPABUI
Oe3omacHol paboTHl B Ja0OpaTOpUMU MPHU MCHOJIB30BaHUU
XUMUYECKON TMOCY/IbI U 000pYIOBaHUS, a TaKXKe MPaBUII
o0pallleHHs C TOPIOUYMMH BEIIECTBAMU B OBITY.

Dopma nposeodeHus 3aHAMUU. MPOBEJICHUE
IKCIIEPUMEHTOB (WTpa), pelieHrue KencoB, oOCyXKIeHHUe,
Oecema, MO3TOBOM MITYPM

26 | OKHCIUTETHHO-BOCCTAHOBUTEIIHHBIE ° OmpeneneHre  CTENEHEH  OKHCIIEHHs — aToMOB | Poccuiickas SeKTpOHHAs HIKOJIA.
pCakiuu. XAMHYECKHX 3JIEMEHTOB 10 (opmyiam, cocrasienne | Conepxanue Kypca « XuMus»
Ipakmuueckan paboma Ne 25*[** (opmyssl GuHapHBIX coenuHennii o crenenu okucnenus | (https://resh.edu.ru/subject/29/)
«OrnpeneneHne KUCIOTHOCTU MOUBBI». aTOMOB XMMHMYECKHX DJIEMEHTOB;

HNHCTpyKTaX 11O TEXHUKE O€30TIaCHOCTH ° pabota B Trpynmax IO COOJIIOJACHHUIO TPaBUI
Oe3omacHOi paboTHI B Ja0OpaTOpUU MPU MCIOJIB30BAaHUU
XMMHUYECKON MOCyAbl U 000pYIOBaHHUSA, a TaKXKe IpPaBHII
oOpallleHHs C TOPIOUYMMU BEIIECTBAMHU B OBITY.
Dopma npogeoeHus S3AHAMULL MIPOBEICHHE
AKCIIEPUMEHTOB (UTpa), pelieHue KeWcoB, 0OCYKICHHUE,
Oecena, MO3TOBOM HITYPM, MIpOBE/ICHUE
poeCCHOHATBHOU MPOOBI

27 | OKHCIAUTENHHO-BOCCTAHOBUTEIHHbIE . Ompenenenve  creneHedl  OKuciaeHMs  aToMoB | Poccuiickas eKTpoHHAas HIKOJIA.

peaKiuu.
Ipakmuueckasn padoma Ne 26**[***
«PerieHne 3KcriepUMEHTABHBIX 3214
o TeMe «OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE peakiuu. M3yuenue
peaxiuu B3auMOoAeHCTBUS CynbduTa
HATpPHUsI ¢ IEPOKCUIOM BOJOPOIaN.
HNHcTpyKTax 1Mo TeXHUKE 6€30MacHOCTH

XUMHYECKHX 3JIEMEHTOB MO (opMyaaM, COCTaBIICHUE
(GopMyIibl OMHAPHBIX COCIMHEHUIT IO CTEIICHNU OKHUCIICHUS
aTOMOB XUMHYECKUX DJIEMEHTOB;

o PaGora B rpynmmax 1o COOJIOACHHIO TPaBUI
OezomacHOi paboTHI B J1a0OPAaTOPUU MPHU UCIIOJIB30BAHUH
XAMHUYECKOH TOCYABl M 00OpYIOBaHUS, a TaKXkKe MpaBUII
oOpalieHust ¢ TOPIOYMMH BEIIECTBAMH B OBITY.

Dopma npogeoeHus. 3aHAMUU: NPOBEJICHUE
IKCIIEPUMEHTOB (MIpa), pelIeHHue KeiHcoB, 00CykaeHHE,
Oeceia, MO3TOBOM IITYpPM

ConepmaHI/Ie Kypca «XHUMU
(https://resh.edu.ru/subject/29/)




28 | OKHCIUTETHHO-BOCCTAHOBUTEIIHHBIE ] Onpeﬂeﬂeﬂne CTEIIEHEN  OKWCIIEHUs aTroMoB | Poccuiickas QJICKTPOHHA IIKOJIA.
pEeaKLHu. XAMHYECKMX 3JeMeHTOB 10 (opmynam, cocrasienue | Coaepikanue Kypca « XUMHUA»
Ilpakmuueckaa  paboma Ne 27** dopmyiibl GuHApHBIX coenuHeHni no crenenu okucienus | (https://resh.edu.ru/subject/29/)
«Onpenenenue pH B Xone aTOMOB XUMHUYCCKHUX DJICMCHTOB,;

OKHMCIIUTEIIbHO-BOCCTAaHOBUTCIIbHBIX ° pabota B Trpynmax Mo COOJIIOJCHUIO TPABUI
peakiumiiy. HMHCTpyKTa) 1O TEXHHKE Oe3omacHO paboThl B 1a00OPATOPUU MPHU HCHOJIB30BAHUN
OesomacHoCTH XMMHUYECKOM MOCYAbl U 000PYHOBaHUSA, a TAaKXKe IPABUI
oOpalieHus ¢ TOPIOYMMHU BEIIECTBAMH B OBITY.
Dopma nposeoeHUs. 3AHAMULL MPOBEJCHUE
SKCIIEPUMEHTOB (UTpa), pelieHue KehcoB, 00CYXIeHUE,
Oecenma

29- | OKHCIUTETHHO-BOCCTAHOBUTEIIHHBIE ] Onpeﬂeneﬁne OKHCIIUTEJIA W BOCCTAaHOBUTEI, Poccuiickas SJICKTPOHHAa MIKOJIa.

30 | peakuym. ydactie B paccraBiennn KoddummentoB B cxemax | Conepxanue Kypca «XuUMHUA»
CocraBieHHe ypaBHEHHUI MPOCTHIX NPOCTBIX ~ OKHMCIMTEIBHO-BOCCTAaHOBUTENLHEIX peakmuii | (https://resh.edu.ru/subject/29/)
OKHCITUTEITFHO-BOCCTAHOBUTETHHBIX METO/IOM 3JIEKTPOHHOTO OanaHca;
peaKiuuii ¥ pacCTaHOBKA B HUX o paboTa B rpynmax no HaOJIIOAECHUI0 XMMHYECKHX
K03 QHUIMEHTOB METOIOM JIEKTPOHHOTO ONBITOB 110  IUIAHy, AH&JIM3Y  pPE3YyIbTaTOB U
Oamanca * / ** (GOpMyIMPOBAaHHIO BEIBOIOB.

Dopma  nposedenuss  3aHAMuUU:  PEIICHUE  KEHCOB,
ob0cyxaenue, 6ecesa, MO3TOBOU MITYPM

31 | [IpoexT — 3TO MpocTO . [TpoBenenue IIPOEKTHO-UCCIIEA0BATENBCKON

paboThI 10 BEIOpAaHHOH TEME;

) ucrionp3oBane MKT gna co3manms mojenei,
MOATOTOBKH ITPE3EHTALIMM, TOKIaJ0B 110 TEME.

@opma npoeedenus 3anamuil: 0OCYXACHUE, AUCKYCCHS,
pEIIeHNE KEeNCOB

32 | PaboTa Hajl IPOEKTOM o IIpoBenenue IIPOEKTHO-UCCIIEA0BATEIBCKOM

paboTHI IO BHIOPAHHOM TEME;

° ncrionp3oBanne MKT gna co3manmst mojenei,
MOATOTOBKHU MPE3EHTALINM, TOKIaJ0B 110 TEME.

Dopma npoeedenus 3anamuii. 00CYXAEHUE, TUCKYCCHS,
pEeLICHHE KEWCOB

33 | PaboTa Hag mpoekTomM . [IpoBenenue IIPOEKTHO-UCCIIEN0BATEIBCKON

paboThI 10 BEIOpAHHOM TeME;
° ncroyipzoBanue MKT gna co3manmst Mojenei,

IMOATOTOBKH npe3eHTau1/H71, JOKJIag0B IO TEMEC.




Dopma nposedenusi 3anamuil; OOCYXKIEHUE, IUCKYCCHS,
pELICHUE KEHCOB

34 | 3amura npoekra. [lonBeneHne uToros o BricTpanBanue pa3BEPHYTHIX YCTHBIX OTBETOB.
Dopma nposedenus 3aHsamull. 3aIuTa TIPOSKTOB B hopme
UTPBI
9 kaacc (34 yaca)
BemecTBa n xumnueckue peakuuu (11 yacon)
35 | Knaccupukanus XMMHYECKMX pEaKIUi . [IpoBeicHME  BBLIUMCIEHUM 110  XMMHUYeCKHM | Poccuiickast 2JIeKTpOHHas IIKOJIA.
10 pa3IMIHBIM TpHU3HAKaM. 3akoH ['ecca YPaBHEHUSIM. Copeprxanue Kypca «XUMHD»
U ero cieacTBus. Pemrenue 3amay @opma  nposedenus  samamui:  pemienne  keiicos, | (https://resh.edu.ru/subject/29/)
obcyxaenne, 0ecesa, MO3TOBOU MITYPM
36 | IloHsTHE O CKOPOCTU XUMUYECKOH o OObsicHEHHE ¥ TPOTHO3MPOBAHWE 3aBHCHMOCTH | Poccuiickas dyeKTpoHHAs IIKOJIA.
peaKmuu. CKOPOCTH XHUMHUECKOH peakinu OT pa3nuyHbiX Gakropos; | Comepxkanue Kypca « XUMUSA»
Hpaxmuttecmm pa60maMl 39**/[*** ° IUIAHUPOBAHUE M OCYIIECTBIIEHUE HA MPAKTUKE (https://resh.edu.ru/subject/29/)
«3yvenne BIUSHUA Pa3IMIHbIX XUMHYECKUX SKCIEPUMEHTOB, TPOBEICHUE HAOIOJCHHS,
(hakTOpPOB Ha CKOPOCTE PEAKLIHID. dbopmynrpoBaHUE BBIBOJIOB o pe3yabTaram
I/IHCTPYKTEDK 10 TEXHUKE 0€30TIaCHOCTH JKCIICPUMEHTA.
Dopma npoeederus 3aHAMUIL: NPOBE/ICHUE
9KCIIEPUMEHTOB (UTpa), pelieHue KeWcoB, 00CYKICHHUE,
Oeceia, MO3TOBOM IMITYpM
37 | TlonsTue 06 0OpaTUMBIX U HEOOPATUMBIX ° [IpoBeneHue BHIYUCIICHUH. Poccuiickas 37€KTpOHHAS IIKOJIA.
XUMUYecKuX peakuusx. Ilpunnmn Jle ®@opma  nposedenus  sausmui:  pemenue  keiicos, | Conepxanue Kypca «Xumus»
[Hlarenne */** o0cyxJeHue, becenra, MO3TOBOM MITYpM (https://resh.edu.ru/subject/29/)
38 | OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC ) IIpoBeneHre  BBHIUMCICHHM UIi  paccTaHoBKH | PoccuiicKas 31IeKTpOHHAs IKOJIA.
peakuuu */** K02(D(PHUITMEHTOB METOJIOM AJIEKTPOHHOTO OaslaHca. Conepxxanue Kkypca «XuMus»
@opma  nposedenus  samsmui:  pemenue  keiicos, | (https://resh.edu.ru/subject/29/)
oOcyxieHue, 6ecesa, MO3TOBOH IITYpM
39 | DnekTpoauTHYecKas JUCCOIHAIIHS. o VYdactrie B O0OCYXJICHHH CMbICIa U3y4daeMbixX | PoccHiicKas oIeKTpOHHAs IIKOJIA.

Ipakmuueckasn padoma Ne 28**[***
«PerieHne SKCIepUMEHTATBHBIX 3314
o TemMe: «DJIEKTPOJTUTUYCCKAS
peakius». MHCTPYKTax MO TEXHHUKE

HOHHTHﬁ, a TaKiKE€ CMBbICJIIa TCOpHUU BHGKTpOHHTquCKOﬁ
Jucconuaiuu,

L4 IJIAHUPOBAHUC U OCYHICCTBJIICHUC Ha IMPAKTHKC
XUMHUYCCKUX ISKCIICPUMCHTOB, IPOBCACHUC Ha6J'IIOIICHI/I}I,

Copnepxanne Kypca « XUMHUSI»
(https://resh.edu.ru/subject/29/)




0€E30ITaCHOCTH.

dbopMynupoBaHue BBIBOJIOB o pesynbTaram
IKCIIEPUMEHTA,;
o pabora B Trpymmax IO COONIOJCHUIO TPABUIT

0e3omacHoOi paboThl B J1a0OpaTOPUU MPHU HCIOIB30BAHUU
XUMHYECKOH TIOCY/IBI M 000PYIOBAHHMS.

Dopma nposeodeHus 3AHAMULL MIPOBE/ICHHE
SKCIIEPUMEHTOB (UTpa), pelieHue KeucoB, OOCYKIEHHUE,
Oecenma

40

3J‘IGKTpOJ'II/ITI/I‘-I€CKa$I Jucconuralnus. ° OO0ObscHEHHE IpUYUH SIEKTPOMPOBOJHOCTH Poccuiickas QJICKTPOHHAA IIKOJIA.
ITpakmuueckan paooma Ne 29*[** BOJIHBIX PacTBOPOB BEINECTB; pasiuueHue crnadbix u | Conepxkanue Kypca «XuMHsD)
«PerireHne sKCepUMEHTATBHBIX 3814 CHJIBHBIX 3JIEKTPOJIUTOB; (https://resh.edu.ru/subject/29/)
10 TeMe «INEKTPOJTHUTEL I . IJJAHUPOBAaHUE W OCYIIECTBICHHWE Ha IPAKTHUKE
HESJICKTPOJIUTBID. XMMHUYECKUX 3KCIIEPUMEHTOB, IMPOBEICHUE HaOII0/EeHUS,
IIpakmuueckas paboma Ne 30*/** GopMynupoBaHue BBIBOJIOB 1o pesyiIbTaTtaMm
«Pemenme OKCIICPUMCHTAJIBHBIX 3a1a4 3KCIIEPUMEHTA;
10 TeMe «CHIIBHBIC U CITabbIe . pabora B Trpymnmne TO COOJIOJICHUIO TPaBUI
SJICKTPOJIUTBID. Oe3omacHOi paboTHI B Ja0OpaTOPUU MPHU MCIOJIB30BAaHUU
I/IHCTPYKTa}K 10 TEXHUKE 0E€30I1aCHOCTH XUMHUYECKOUN ocyAbl U 060py,I[OBaHI/Iﬂ.
Dopma nposedeHUst 3AHAMUL. MPOBEJICHUE
AKCIIEPUMEHTOB (UTpa), perieHue KeHCoB, O0OCYXKICHUE,
Oecenma
41 | DneKkTpoNUTHYECKas TUCCOIUALINSL. . [InaHupoBaHMe W OCYLIECTBIECHHE Ha IpakTHKe | Poccniickas »eKTpoHHAas MIKOJIa.

Ilpakmuueckas paboma Ne 31*[**
«V3ydenue BIHUSHUS TEMIIEpATyphI HA
JICCOLIUAIIUAIOY.

Ipakmuueckan pavoma Ne 32*[**
«V3ydenue BIHSHUS KOHIICHTPALIUU
pacTBOpa Ha TUCCOIHALIAIOY.
Ipakmuueckasn pavoma Ne 33%[**
«3yueHne BIUSHUS PACTBOPUTENS HA
JICCOITHALIAION.

Ipakmuueckasn padoma Ne 34**[***
«OrnpeneneHne KOHIEHTPAIUHU COJIU TTO
ANIEKTPOTIPOBOTHOCTH PACTBOPAY.
HNHcTpyKTax 1Mo TeXHUKE 0€30MacHOCTH

XUMHYECKHUX OKCIICPUMEHTOB, IMPOBCACHUC Ha6J'II-OI[€HI/I$I,

dbopmynupoBaHue BBIBOJIOB 1o pe3yibTaTamMm
JKCIIEPUMEHTA;
o pabota B Tpymnmax MO COOJIIOIEHUIO MPaBUII

Oe3omacHOW paboThl B 1a0OPATOPUH MPU HCIOIb30BAHHH
XUMHYECKOU TOCY bl U 000PYAOBaHUSL.

Dopma npoeeoenus 3aHAMUU: [IPOBEJICHUE
OKCIIEPUMEHTOB (MIpa), peuIeHue KeicoB, 00CykaeHHe,
Oecena, npoBeieHUEe NMPOo(hecCHOHATBEHONU MPOOKI

Coaepxkanue Kypca «XuMHs»
(https://resh.edu.ru/subject/29/)




42

Peaxiun nonnoro oomeHa.
Ilpakmuueckas paboma Ne 35*
«Pernienne sKCiepuUMEeHTaIbHBIX 33124
o Teme «Peaknuu HOHHOTO OOMEHa.
B3aumopeiictBue ruipokcua 0apus ¢
CEpPHOM KUCIOTOW».

NHcTpyKTax 10 TeEXHUKE 0€3011aCHOCTH

J [InanupoBaHre W OCYIIECTBICHHE Ha MPAKTUKE
XUMUYECKUX SKCIEPUMEHTOB, MPOBEACHHUE HAOIIOJCHHUS,
dopmynupoBanue BBIBOJIOB 1o pe3yibTaTam
IKCIIEPUMEHTA;

. pabota B Trpymnmax 1Mo COOJIIOJACHHUIO TPABUI
Oe3omacHoi paboThl B Ja0OpaTOpUU MPHU KCIOJIB30BAHUU
XUMHYECKOH TIOCY/IBI M 000PYIOBAHHS.

Dopma nposedeHus 3aHAMUU. MPOBEJICHUE
SKCIIEPUMEHTOB (UTpa), pelieHue KeuWcoB, OOCYKIEHHUeE,
Oecenma

Poccuiickast aekTpoHHas IIKOJIA.
Conepxanue Kypca « XUMHS»
(https://resh.edu.ru/subject/29/)

43- | Peakuuu HOHHOTO OOMEHa. J [InaHupoBaHWE M OCYIIECTBICHHWE Ha IpakTHKe | POCCHICKas 2IeKTPOHHAS MIKOJA.
44 | IIpakmuueckaa  paboma Ne  37* XHUMHYECKHUX 3KCIIEPUMEHTOB, IpoBelcHUEe HaOmoneHus, | Conepkanue Kypca « XuMUsD)
«PemieHne SKCTIEPUMEHTANBHBIX 3324 Gopmynmuposanue BBIBOJIOB 1o pesyabraram | (https://resh.edu.ru/subject/29/)
nmo Tteme «Peakums HeUTpamu3anuu. JKCIIEPUMEHTA;
B3aumoneiicTBue ruApoOKCUAa HATpUA C . paboTa B TIpymmax IO COOMIOJEHUIO MPABHII
COJITHOW  KucHoTOW». Ilpakmuueckasn Oe3omacHO paboThl B Ja00OPATOpPUU MPHU HCIOJIB30BAHUU
paboma N  38%/*%  «Pemenue XUMHUYECKOH TTOCYIBI B 000PYIOBAHHS.
OKCIICPUMEHTAIBHBIX 3aa4 II0 TEME Dopma nposedeHus 3aHAMUU. MPOBEJICHUE
«[ernnparanus coneit». Ilpakmuueckas 9KCIIEPUMEHTOB (WMrpa), pEeIIeHHE KeicoB, 0OCYKICHHE,
paboma Ne 40*%** «Onpenenenue oecena
XJIOPUA-UOHOB B  IIUTHEBOH  BOJAE».
Ilpakmuueckas paboma Ne A41*[**
«Onpenenenue HUTPAT-HOHOB B
MUTATENbHBIX PACTBOpPAX C IOMOIIBIO
HMOHOCEJIEKTUBHOT'O 3JIEKTPO/Ia.
WHCTpyKTaX 110 TeXHUKE 0€3011aCHOCTH
45 | I'maposu3 coreid. . [lnanupoBaHKe W OCYIIECTBICHHE Ha MpakTuke | POCCHICKAs SIEKTPOHHAS HIKOJIA.
Ipaxmuueckasn paboma Ne 36*/** XMMHUYECKUX SKCHEPUMEHTOB, MpoBejeHue HaOmonaeHus, | Conepkanue Kypca «XuMus»
«Omnpenenenue pH pacTBopoB». bopmyiupoBaHue BBIBOJIOB 1o pesynbTaram | (https://resh.edu.ru/subject/29/)
WHCTpyKTaX MO TEXHUKE O€3011aCHOCTH. 9KCIIEPUMEHTA,;
(ucnonvzosams 3a0anus BIIP u OI'D) . pabota B Tpymmax 10 COOJNIOJCHUIO IPaBHUII

0e30macHOi paboThl B J1a0OPATOPUU TIPHU HCIOJIH30BAHUU
XUMUYECKOH TIOCY/IbI M 000PYIOBaHHS.

Dopma npoeedenus SAHAMULL: MIPOBE/ICHUE
OKCIIEPUMEHTOB (UTpa), pellieHHe KeHCcoB, 00CYyXKIeHHE,
Oecena




Tema 5. Hemera/ibl u ux coequHenus (7 4acoB)

46 | T'anoreHs!. 1 ° Onpenesnenue XJI0pua-, OpOMUI- U HOAUA-UOHOB B | Poccuiickas ayiekTpoHHas KoJIa.
Ilpakmuueckasn paboma Ne 42%*[*** pacTBoOpE; Copnepxanue Kypca « XUMHUS»
«PerieHne SKCIEPUMEHTATBHBIX 38124 o IUIaHUpOBaHWe M ocymiectBienue Ha mnpaktuke | (https://resh.edu.ru/subject/29/)
1o reme «CBoiicTBa OpOMHOI BOJBI». XUMHYECKUX DKCIIEPUMEHTOB, IPOBEICHUE HAOIIOIEHUS,

Ilpakmuueckasa paooma Ne 43%*/*** dbopMynupoBaHHe BBIBOJIOB 1o pe3ynbTaTam

«Permienne sKCIepUMEeHTaIBHBIX 331249 IKCIIEPUMEHTA,

no teMe «Hemeraminsl. "anmoreHs!. ° paboTa B TIpynme IO COOMIOJEHUIO IPABHII

Nzyuenue GpuU3nuecKuX U XAMUIECKHX Oe3omacHOi paboTHI B JaOOpaTOPUU MPU MCIOJIb30BAaHUU

CBOWCTB Xxj10pa». MHCTpyKTaXx 110 XUMUYECKOHN MOCY/IBI U 000PYI0BaHUS.

TEXHHKE 0€30I1aCHOCTH Dopma npoeeoenus 3aHAMUIL: IIPOBE/ICHHUE
AKCIIEPUMEHTOB (UTpa), pelieHue KeWcoB, OOCYKIEHHUE,
Oecena

47 | Dnements! VIA-rpynmsi 1 ) Ompenenenre Hanuuus CynbQuT-, cynbhun- u | Poccuiickas sJaekTpoHHas HIKOJIA.
Ilpakmuueckasn paboma Ne 44* cynb(daT-nHOHOB B pacTBOPE; Conepxxanue Kypca «XuMHs»
«Pemmenne SKCIICPUMCHTAJIBHBIX 3a1a4 ° TUIAHUPOBAHWE W OCYIIECTBICHUE Ha MNPAKTHKE (https://resh.edu.ru/subject/29/)
1o Teme «ILaBnenne n KpucTamum3anus XMUMHUYECKHUX 3KCIIEPUMEHTOB, IMPOBEICHHE HaOII0IEHUS,
cepb». Ilpakmuueckas paboma Ne GopmynupoBanue BBIBOJIOB 1o pe3yJbTaram
A5F*[*** (Perenue IKCIIEPUMEHTA,;

OKCIICPUMCHTAJIBHBIX 3aJ1a4 IO TEME ° pa60Ta B Tpynome 1o CO6J'IIOI[€HI/IIO MpaBUI

«Hemeraist. U3yuenue CBOfICTB Oe3omacHOi paboTHI B JJa0OpaTOPUU TPH UCIOJIB30BAHUU

CEpHHUCTOTO ra3a U CEPHUCTON KUCIOTHI». XUMHYECKOH HOCY/IbI X 060PYIOBAHHS.

WHCTpYKTaX 11O TeXHUKE OE30MaCHOCTH. Dopma nposedeHus SAHAMULL IIPOBE/ICHHE
AKCIIEPUMEHTOB (UTpa), pelieHue KeWcoB, 0OCYKICHHUE,
Oecenia, MO3TOBOM IITYPM

48 | DnemeHTsl VA-TPYIIIBL 1 . [lnanupoBaHre W OCYIIECTBIEHHWE Ha IpakTHKe | Poccuiickas 3IeKTpOHHAs MIKOJIA.
Ipakmuueckasn padoma Ne 46**[*** XUMHUYECKUX JKCIIEPUMEHTOB, IMpoBeneHue HabmroaeHus, | Conaep:kaHue Kypca « XuMus»
«PelieHne SKCIePUMEHTATbHbBIX 3a/1a4 dopmynupoBanue BBEIBOJIOB 1o pesynbraram | (https://resh.edu.ru/subject/29/)
o TeMe «OCHOBHBIE CBOMCTBA IKCIIEPUMEHTA;
aMMHaKay. o pabota B Trpymnme TO COOMIOACHUIO TPaBUI

Ipakmuueckasn padoma Ne 47**[***
«OmnpeseneHre aMMUAYHOM CETUTPBI U
MOYEBUHBD). HCTPYKTaX MO TEXHHKE
0€30MacHOCTH

Oe3omacHoi pabOThl B J1a0OpaTOpPHUU MPH HCIIOJIE30BAHUH
XUMUYECKOH TIOCY/IbI M 000PYIOBAHHUS.

Dopma npoeedenus SAHAMULL: MIPOBE/ICHUE
OKCIIEPUMEHTOB (UTpa), pellieHHe KeHCcoB, 00CYyXKICHHE,
Oecena




49- | DnemenTs! IVA-rpynmsL. 2 . [lnaHupoBaHKe W OCYIIECTBJIECHHE Ha MpakTHKe | POCcHiiCKas SIeKTpOHHAs HIKOJIA.

S0 | Ilpakmuueckas paboma Ne A8*** XMMHMUYECKUX 3KCIIEPUMEHTOB, IpoBeacHUE HaOmonaeHus, | ConaepkaHue Kypca « XuMus»
«PemmieHne KCIEPUMEHTANBHBIX 33124 (popmymuposanue BBIBOJIOB 1o pesyabratam | (https://resh.edu.ru/subject/29/)
110 3agaHusaM 23, 24 OI'D o xumun». JKCIIEPUMEHTA;

I/IHCprKTa)K IO TEXHUKE 0€30MMaCHOCTHA ° pa60Ta B TIpynmne 110 CO6JHOZI€HI/IIO paBuI
Oe3omacHoi paboOThl B J1a00OpaTOpPUU MPH HCIIOJIE30BAHUH
XUMUYECKOH MOCY/IbI K 000pYI0BaHUSI.
Dopma nposedeHus 3aHAMUU. MPOBEJICHUE
9KCIIEPUMEHTOB (Urpa), peleHue KeicoB, 00CyK1eHue
51- | Pemenwue 3a1a4 2 . [IpoBeicHME  BBLIUMCIEHUM 110  XMMHUYeCKHM | Poccuiickast 2JIeKTpOHHas IIKOJIA.
52 YpaBHEHHSIM. Conepxanue Kypca «XuMuUs»
Dopma  npogedeHuss  3aHAMUN.  PEUIEHUE  KEHCOB, (https://resh.edu.ru/subject/29/)
o0cyxIeHne
Tema 6. MeTasuibl 1 UX coeauHenus (6 yacos)

53 | MeTamiebl. 1 ] HnaHHp()BaHp]e M OCYILICCTBJICHHE Ha IPaKTHKE Poccuiickas SJICKTPOHHAA MIKOJIA.
Ipakmuueckas paboma No A49*[** XUMUYECKUX JKCIEPUMEHTOB, TpoBeneHue HaOmroaeHus, | Coaepxanue Kypca « XUMHU
«MoenmupoBaHue METaJUTHIECKON bopmynupoBaHue BEIBOJIOB 1o pesynbTaram | (https://resh.edu.ru/subject/29/)
KPHUCTAJUINYECKOI PELIETKI. OKCIIEPUMEHTA,;

I/IHCTPYKTEDK 10 TEXHUKE 0E€30I1aCHOCTH ° pa60Ta B TIpymnme 1o co6J'[}oI[eHH}o MIpaBuI
Oe3omacHOi paboOTHl B Ja0OpPATOPUU TPHU HCIOJIB30BAaHUHU
XMUMHYECKOH MOCYAbI M 000pYJ0BaHUSI.
Dopma npogeoeHus S3AHAMULL MIPOBEJICHHE
AKCIIEPUMEHTOB (Mrpa), pEIICHHE KeHCOB, 00CYKICHHE

54 | Metaibl. 1 . [lnanupoBaHKe M OCYLIECTBJIEHHE Ha IpakTHke | POCcHiicKas 31eKTpOHHAs HIKOJIA.
Ilpakmuueckas padoma Ne 50**[*** XHMHUYECKMX DKCIIEPUMEHTOB, IpoBeacHue HaOmoaeHus, | Coaepxanue Kypca « XUMHUA»
«PeleHne 9KCIepUMEHTANIBHBIX 3a/1a4 10 bopmyarpoBaHue BBIBOJIOB o pesynsraram | (https://resh.edu.ru/subject/29/)

TeMe «CpaBHUTENbHAS JKCIIEPUMEHTA;
XapaKTCPHUCTUKA BOCCTaHOBHUTEILHON ° pa60Ta B TIpynme 1o CO6_]'[}()I[CHI/IK) IIpaBUII
crocobHoCcTH  MeTaio». HMHeTpykrax Oe3omacHOi paboThl B 1a00OpaTOpUU MPU HCHOJIB30BAHUN
10 TEXHUKE O€3011aCHOCTH XUMHYECKOH TOCYAbI M 000PYIOBaHHUS.
Dopma npogeoeHus SAHAMULL MIPOBE/ICHHE
9KCIIEPUMEHTOB (Urpa), pelieHue KeicoB, 00CyKIeHUE

55 | Meramnsl A-rpymm. 1 . [lnaHupoBaHWE W OCYIIECTBICHHE Ha TpakTuke | PoccuiicKas dIeKTpOHHAs IKOJIA.
Ilpakmuueckas paboma Ne S1**[*** XMMHUYECKHX OSKCIIEPHUMEHTOB, IMpoBelaeHue HalOmroneHus, | Comepikanue Kypca « XUMHUA»
«Pemenne 3KCIEpUMEHTAIBHBIX — 3a/1a4 dbopMynupoBaHue BBIBOJIOB o pesynbratam | (https://resh.edu.ru/subject/29/)

10 TEMC «Ka.]'ILL[I/Iﬁ n €ro COCIUHCHMA.

OKCIICPUMCHTA,




B3aumoencTtBre M3BECTKOBOII BOILI C
YTJIEKUCIIBIM Ta30M».
WNHCcTpyKTaX MO TeXHUKE O€30MaCHOCTH

o pabota B Trpynme MO COONIONCHUIO IPABUI
0e30macHoOi paboThl B 1a0OpaTOpUu MPHU UCHOIB30BAHUU
XAMUYECKOHN TOCY/IbI U 000PYIOBAHHUSL.

Dopma nposeodeHus 3AHAMULL: MIPOBE/ICHHE
9KCIIEPUMEHTOB (Urpa), pelieHue KeicoB, 00CyK1eHue

56 | Merayuet b-rpymm. 1 . [TraHupoBaHKe M OCYIIECTBICHHE Ha MpakTHKe | POCCHICKas SIE€KTPOHHAS IIKOJIA.
Ilpakmuueckana padoma No S52**[*** XMMHUYECKUX 3KCIIEPUMEHTOB, IpoBeneHue HaOmoaeHus, | CoaepkaHue Kypca « XuMus»
«PemeHne SKCIIEPUMEHTANBHBIX  33/a4 Gopmynuposanue BBIBOJIOB 1o pesyabratam | (https://resh.edu.ru/subject/29/)
o Teme: «XKenezo OkucieHue xene3a Bo IKCIEPHUMEHTA;

BJIA)XHOM BO3JIyXC». o pabdora B rpynne 1o COONIOACHHUIO MPaBUI
MHCTpyKTaX 10 TeXHHKE OC30M1aCHOCTH Oe3omacHOi paboTHI B JabOpaTOpUU MPU UCIOJIB30BAaHUU
XHUMHYECKOH TIOCYIBI M 000PYI0BaHUS.
Dopma nposedeHus 3aHAMUU. MPOBEJICHUE
AKCIIEPUMEHTOB (Urpa), peIIeHHe KeHCOB, 00CYKICHHE
S7- | Pemenne 3aay 2 . [IpoBeneHne MaTeMaTHYECKUX BbuMCiIeHud 1o | Poccuiickas aneKTpoHHas MIKOa.
58 XUMHYECKUM YPaBHEHHUSIM. Conepxanue Kypca « XUMHS»
@opma  nposedenus  sausmuil:  pemieHue  Keicos, | (https://resh.edu.ru/subject/29/)
o0cyxIeHne
Tema 7. Xumusi 1 okpy:xkawias cpeaa (10 uacos)

59 | OCHOBBI AKOJOTHYECKOW TI'PaMOTHOCTH. 1 . IIpoBeneHre MareMaTHYeCKMX BbIYMCIEHHMH 10 | Poccmiickas >neKTpoHHas NIKoJIa.
XUMUYECKOE 3arpsi3HEHHE OKpYXKarouiei XUMHYECKUM YPaBHEHUSM. Conepxanne Kypca « XUMHS
cpenbl */**, @opma  nposedenus  sauamui:  pemieHne  keicos, | (https://resh.edu.ru/subject/29/)

00CyXIeHHe

60 | Dxosornueckue MPoOIEMBbI, CBSI3aHHBIC C 1 . [IpoBeaenne MaTeMaTHYEeCKUX BbIUMCIeHHH mo | Poccuiickas sekTpoHHas MIKOJIA.
COCIMHEHUSIMU YTJIepoJa, a30Ta, CEphl, XUMHYECKUM YPaBHEHUSM. Conepxanne Kypca « XUMHS)
TOKEIBIX METAIIOB */**, Popma  nposeedenus  3amAmuil:  PEUICHWE  KeHCoB, | (https://resh.edu.ru/subject/29/)

o0cyx1eHne

61 | [lonsiTe O TPENETBHO JOMYCTHMOM 1 o IIpoBeneHre MaTeMaTHYeCKMX BBIYMCIACHHMU 1o | Poccuiickas a1eKTpoHHas IKOJA.
koHienTpanuu Bemnects (ITJIK) */**. XUMHYECKUM YPaBHEHUSM. Conepxxanue Kypca «XuMus»

@opma  nposedenus  samsmuil:  pemenue  keiicos, | (https://resh.edu.ru/subject/29/)
obcyxaeHue

62 | [IpoexT — 3TO MPOCTO 1 o [IpoBenenue MIPOEKTHO-MCCIIEI0BATEIBCKON

paboThI 10 BEIOpAHHOM TeME;
° ncroyipzoBanue MKT gna co3manmst Mojenei,

IMOATOTOBKH npe3eHTau1/H71, JOKJIag0B IO TEMCE.




Dopma  npogedeHuss  3aHAMULN.  PEUICHUE  KEHCOB,
o0cyxieHne

63- | Pabota Hax mpoekToM o [IpoBenenue POEKTHO-MCCIIE0BATEIBCKOM
67 paboTHI 10 BEIOpAaHHOH TeME;
° ucnonp3oBanne MKT g1a co3manms mojenei,
MIOJITOTOBKH MIPE3CHTAIIHH, JOKI0B 10 TeME.
Dopma  npogedeHuss  3aHAMULN.  PEUIEHUE  KEHCOB,
o0cyxIeHne
68 | 3ammra npoekra. [lonBeneHne HTOTOB o BricTpanBanue pa3BEpHYTHIX YCTHBIX OTBETOB.

Dopma  npogedenusi  3aHAmMuUl:  3alIATa  TPOEKTA,
JIUCKYCCHsI, 00CYKICHIE
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