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IHosicuuTeILHASA 3AIIUCKA

AKTyaJILHOCTL H HAa3HAYCHUE IIPOrpaMMbI

[Iporpamma pa3paboTaHa B COOTBETCTBUM C TpeOOBaHHMAMU (elepalbHBIX TOCYAaPCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAHIAPTOB OCHOBHOTO o0miero oOpasoBanus (manee — @OIOC 00O0),
OpUEHTHpOBaHa Ha OOecleYeHHWe WHAMBHIYAIbHBIX MOTPEOHOCTEH OOyJaromuxcs W HampaBiieHa Ha
JNOCTHUKEHHUE IUIAaHUPYEMBIX DPE3YIbTaTOB OCBOEHHS IIPOrpPaMMbl OCHOBHOTO 00Iero o0Opa3oBaHus
C y4€TOM BBIOOpA YYaCTHHKAMU OOpa30BaTEIbHBIX OTHOIIEHUH KypCOB BHEYPOUHOM AESITEIBHOCTU. JTO
MO3BOJISIET 00ecCTeunTh eAMHCTBO 00s3aTenbHbIX TpeboBanuii ®I'OC OOO Bo BcE€M MPOCTPAaHCTBE
IIKOJIFHOTO 00pa30BaHMA: HE TOJBKO Ha yPOKe, HO M 32 €T0 IpeAeIaMH.

[IporpaMmma BHEYpOUHOM AESTEIBLHOCTH MO XMMHUHM OCHOBBIBAETCS HA COUYETAHUHU JaOOPATOPHBIX
UCCIIEIOBAaHUN C HCIOJb30BaHHMEM OOOpYNOBaHUS ILIEHTPOB O0Opa30BaHUSl €CTECTBEHHO-HAYYHOU
HanpaBiieHHOCTH «Touka pocta» U (opMHpOBaHUS IIEHHOCTHOIO OTHOILIEHUS K MPUPOJE, 3HAHUIM,
3/10pOBbIO, YEPE3 OPraHU3ALUIO UCCIIEIOBATEILCKON 1 SKCIIEPUMEHTAIILHOMN 1€ TEIIbHOCTH.

[Ipn peanuzanmm nporpaMMsl Kypca BHEYPOUHOW JEATEIBHOCTH «XUMHS  YBJIEKATEIbHO
U IPOCTO» UCMOJBb3yeTCs 000pylOoBaHUE IIEHTpa 00pa30BaHUs €CTECTBEHHO-HAYYHOW HamlpaBlIE€HHOCTU
«Touka poctay, 4TO MO3BOJISET:

J COBEPIICHCTBOBATh YCJIOBHS MOBBIIIEHUS KauecTBa 00Opa30BaHMs B IIKOJIE MO y4eOHOMY
npeaMeTy «XuMus»;

. pacimupsATh BO3MOXKHOCTH OOy4arOIIMXCS B OCBOEGHHUM Y4eOHOTO mpeamera «XUMHsD»
U TpOrpaMM BHEYPOUHOM JESITETbHOCTH W JOIOJIHUTEIBHOTO 00pa3oBaHHUS E€CTECTBEHHO-HAYYHOUH

HaIpPaBJIEHHOCTH;
J 0oTpabaTbIBaTh MPAKTUYECKHE YMEHHS MO y4eOHOMY MpeaMery «XuMus», HeoOXOIuMble
JUTIsl pemieHus 3aaHuii Beepoccuiickoit onmMmmuaasl mkoabHUKOB (nanee — BcOIllLl), Bcepoccuiickux

poBepouHbIX padoT (Hamee — BIIP), rocymapcTBenHo# uToroBoit arrecranuu (nanee — ['MA);

. dhopmupoBaTh PYHKIIMOHAIBHYIO TPAMOTHOCTh O0yUYaFOIIHXCS.

3amaueit memarora, pa0OTAIONIETO [0 MpOrpamMme, SBISIETCS pa3BUTHE Yy OOYYarONIMXCS
MO03HABATEIBHOTO MHTEPEca K AKCIEPUMEHTAIBHON M HMCCIIEOBATEIBCKON YacTH y4eOHOTO mpeaMeTa
«XUMHUS», B TOM YHCIIC:

L4 qepes er'IY6J'IeHI/Ie 3HAHUH 0 XHUMHYECKHX BCIICCTBAX, ACMOHCTpalusa HMX 3HAUCHUA
JJIA IpHUPOJAbl U YEJIIOBCKA,

L4 (1)OpMI/IpOBaHI/IC YMEHUA CaMOCTOATCIIBHO IPOBOANUTDL OIBITHI U UCCIICAOBAHUS

L4 Pa3sBUTUC YMCHUA ACJIATh BBIBOJBI O CBOMCTBax BCIICCTB, UX BayKHOU POJIA B ) KU3HH

YCJIOBCKA U O6H.[€CTBa;

L4 Pa3BHUTHUC YMCHU y4aCTBOBATh B HpOeKTHO'I/ICCHe,I[OBaTGHBCKOﬁ JACATCIIbHOCTHU
U CaMOCTOATCIIbHO OPraHu30BbIBATD €€,

L4 Pa3BUTHUC HABBIKOB KOMMYHUKAIIUH, Ha6J'IIOI[aT€J'IBHOCTI/I, TBOPYCCKOI'o BOO6p8.)KeHI/I$I.

BapuaHThl peaju3anuy nporpaMmsl 4 (popMblI NpoBeIeHUs 3aHATHI

[Iporpamma paccuMTaHa Ha OpraHM3aLUI0 paboThl ¢ oOywaromuMmucs [/ Kiacca B oObeme 34
qaca.



3aHATUS [0 MPOTpaMMe MPOBOAATCA B (hopMax, MO3BOJSIOMIMX OOYdYaAIOIIMMCS BBIPaOATHIBATH
HaBBIKM TPOBEACHUS SKCIIEPUMEHTa W HCCIENOBAaHUs (HampuMep, MPaKTUYECKOH paboThl, MPOEKTa,
IIOMCKOBBIX M HAYUHBIX UCCIIEOBAaHUIN, BAKTOPUH, 3KCKYPCHM, UTP U T. [1.).

[Iporpamma MoeT OBITh peann30BaHa B TEYEHHE JBYX JIET, €CJIM 3aHATUs mpoBousaTcs 1 pa3
B HEJIEJIO.

B3anMocBsI3b ¢ IpOorpaMMoii BOCIUTAHUSA

[Iporpamma Kypca BHEYpPOUYHOH JESTENBHOCTH pa3zpaboTaHa C ydyeToM paboueil mporpammbl
BOCIIUTAHMS, YYUTBHIBAET TIICHXOJIOTO-TEIaTOTUYECKNEe OCOOEHHOCTH BO3pacTa oOyyvaroruxcst /7
kinacca. CoequHeHME Ha IMpakTUKe oO0ydaromiell M BOCHUTATENbHOW JESTENbHOCTH IMEAarora,
OpUEHTHUPOBAaHUE €€ HE TOJIbKO Ha MHTEJUIEKTyaJlbHOE, HO U Ha HPAaBCTBEHHOE, COLIMAJIBLHOE pPa3BUTHE
peOCHKa, IPOSIBISAETCS:

o B TIPOBEJACHUM HMHTEPAKTUBHBIX (OPM 3aHATHM, 0OECIeUnBAIONIUX BOBJICYCHHOCTH
o0yuarouxcs B COBMECTHYIO € [I€aroroM U CBEpCTHUKaMU JEATEIbHOCTb;

J B CO3JaHUM YyCIOBUM JUIsl pa3BUTHS U peaju3aluu HHTepeca O00ydaroIuxcs
K CaMOPa3BUTHIO;

J B CTHUMYJIUPOBAaHUHM OOYYaIOIIUXCS K MHTEIJIEKTyallbHON NeATeNbHOCTH, (OPMUPOBAHUN
MHPOBO33PEHHUS Ha OCHOBE HAYYHOIO MTO3HAHUS MHpA.

PekoMenyeTcss Mcnonb30BaTh JaHHYIO MPOTpamMMmy sl IIKOJ C HU3KUMHU 00pa3oBaTeIbHBIMU
pesynbratamu (nanee — [IIHOP), ans moAroToBkr oOydarommxcs K YCIENTHOMY BBITIOJIHEHUIO 3aaHUi
I'"A, BIIP u pesynpratuBHoro y4actusi Bo BcOIIl. Taxke mporpamMmma mo3BossieT (GopMUPOBATH
y oOyyaromuxcss  (QYHKIMOHAIbHYI0O  T'PaMOTHOCTh  (€CTECTBEHHO-HAYYHYI0O U UYUTATENIbCKYIO).
B TemaruueckoM IIaHUPOBAaHMM TMPOTPAMMBl PACCTABJICHBl yKa3aTeld MPAKTUYECKUX padoT it
noarotosku Kk BITP — *; k TUA — **; k BcOIII — ***,

Conepixanue Kypca BHEYpPOUYHOI 1eATeJIbHOCTH

7 KJIACC
Tema 1. IlepBonayaibubie xumuueckue nousatus (10 yacos)

Xumusg — BakHas o0JacTb €CTECTBO3HAHUS M IMPAKTUYECKOW AeATeNbHOCTH 4ejoBeka. Poib
XUMHHM B JKM3HU 4YelloBeKa. XUMHUS B cucTteMe HayK. [IoHSTHE O TEOpEeTHYECKUX MU HSMIUPHUYECKUX
METO/IaXx MO3HAHHUS B €CTECTBEHHBIX Haykax. [IpeincTaBieHus 0 HaydHOM MO3HAHWU HA AMIHPUUYECKOM
ypoBHE: HaONIOICHWEe, M3MEPEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, BHIYHMCICHHE, HA TEOPETUYECKOM
ypOBHE: HayuyHble (aKThl, MpoOIeMa, TUIOTE3a, TeOpHUs, 3aKOH. VICTOUHMKHM XMMHUYECKOW HH(OpMaLUu.
[Tonsitne o Meronax paboOThl ¢ XUMHUYECKHMMH BemlecTBaMu. OO00OpyAOBaHHME HIKOJIBHON XHMHUYECKOU
naboparopuu. [IpaBuia 6e30macHoro ooparieHus ¢ BemecTBaMu 1 1ab0paTOpHBIM 000pyIOBaHHEM.

Uuctele BemiecTBa W cMmecd. [lOHATHE O TOMOTEHHBIX M TeTepOreHHbIX cMmecsX. CrnocoObl
paznenenusi cMeceidl. OuncTKa BEIIECTB.

BemectBa u xummnueckue peakuuu. [IpocTeie U cinokHbIE BemiecTBa. MeTalibl 1 HEMETaJLIbI.
BemiectBa MONIEKyYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSL.

Xumuyeckas (opmyna. BareHTHOCTP aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH TOCTOSHCTBA
cocTtaBa BemniecTB. OTHocuTenbHas aTomHass macca. OTHOCHUTENbHAsE MOJIEKYyJsipHass macca. MaccoBas
JOJIi XUMHUYECKOTO DJJIEMEHTa B COeAMHEeHWH. HaxoxaeHue mpocTteifmieli ¢Gopmyibl BelecTBa
10 MAaCCOBBIM JIOJISIM DJIEMEHTOB.

KonunuectBo BemectBa. MonsipHast macca. Pacuersl mo dopMmynaM XHUMHYECKUX COCTUHEHHI.
MoubHas 10Ji1 XMMHUYECKOTO JJIEMEHTa B coenHeHuu. Haxoxxenue mpocteifmeit Gpopmynsl BeliecTBa
110 MOJIBHBIM JOJISIM 3JI€EMEHTOB.



Ou3znyeckue M XUMHUYECKHE SIBICHMs. XHUMHYECKass peakuuss M €€ IMPU3HAKU. Y CIOBUSA
IIPOTEKAHUSI XUMHUUYECKUX PEAKIMI. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XMMUYECKUE ypaBHEHUS. THUIIBI
XUMUYECKUX PEaKIui (COeOUHEHUSs, pa3joKEHHUs, 3amelieHus, obMeHa). Pacuerbl Mo XUMHUUYECKUM
YPaBHEHUSIM.

Buiuucnenus (c ucnonvzosanuem zadanuiit BIIP u OI')?):

— MaccOBOM JI0JIM XMMHUYECKOT0 3JIEMEHTa 110 (POpPMyIie COeTMHEHUS;

— npocTeiiei (opMyIbl BeecTBa 0 MaCCOBBIM HIIM MOJIBHBIM JIOJISIM 3JIEMEHTOB;

— KOJIMYECTBA BEILIECTBA, MACCHI 110 U3BECTHOMY KOJHMYECTBY BEIECTBA, MACCE PEAarcHTOB
WM NIPOJIYKTOB peakluu (M0 ypaBHEHUSIM XUMUYECKOH peakuun).

Ilpakmuueckue pabomoi:

1. 3HaKOMCTBO € XMMHYECKOM MOCYIOH, ¢ MpaBwjiaMu pPabOThl B J1a0OpaTOpUU U NpUEMaMu
oOpareHus ¢ 1ab0paTOpHBIM 000py/I0BaHUEM, ITUGPOBLIMH JaTYMKaMU 000pyA0BaHUs IIEHTPOB «Touka
pocTtay.

2. OnpeneneHne CTPYKTYPHI TUTAMEHH.

3. OnpezneneHne YUCTHIX BEIIECTB M CMECEH.

4. TIpoBenieHNE OYUCTKHU BOJIbI OT PACTBOPUMBIX MPUMeECEH.

5. OnpeneneHune BOIOTPOBOTHON U AUCTHILTUPOBAHHOM BO/IBI.

6. Onpenenenne, 10 KaKOil TeMIEPaTypsl MOYKHO HarpeTh BEMIECTBO.

7. U3mepeHne TemnepaTypbl KAIIEHUS BOJbI C TIOMOIIbIO JJAOOPAaTOPHOTO TEPMOMETpA U JaTyuKa
TEeMIIepaTyphbl.

8. Onpenenenne TeMnepaTypbl KPUCTAUTU3AIIUH BEIISCTBA.

9. N3ydenne Gpu3NIECKUX CBOMCTB METAILIOB.

10. M3yueHune npu3HakoB XUMUYECKUX PEAKIIHI: BbIJIEIEHUE U MOTJIOLICHHUE TeTlIa.

11. V3yueHue 3aK0Ha COXpaHEHHUsI MacChl BEIIECTB: MPOBEICHHE SKCIIEPUMEHTA.

Tema 2. BaxkHeiilue npeacTaBuTe/In Heopranudeckux Bemects (11 yacos)

[IpencraBnenus o razax. 3akoH ABorazpo. MosipHbIii 00bEM Ta30B. OTHOCHUTENBHAS TUIOTHOCTD
razoB. OrnpejelieHne OTHOCUTEIBHOW MOJIEKYJIIPHOH MacChl Ta3000pa3HOTO BEIIECTBA IO W3BECTHOM
OTHOCHTEIbHOH TNIOTHOCTH. OOBEMHBIE OTHOIIICHHS Ta30B IIPH XUMHUUYECKHUX PEAKIIHSIX.

TennoBoit  3PdekT XUMHUUYECKOW peakiuu, TEPMOXUMUYECKHE YypaBHEHHs, DK30- U
SHJOTEPMHUYCCKHUE PEAKIIHH.

PactBopbl. HachllieHHbIE W HEHACHIIIEHHBIE PAcTBOPHI. PacTBOpMMOCTH BEIIECTB B BOJIEC.
@dakTophl, BIUSAIOIIMNE HA PAaCTBOPUMOCTH TBEPJBIX M Ta3000pa3HbIX BemecTB. CHOCOObI BBIPKCHHS
KOHIICHTPAIIUHA PACTBOPOB: MacCOBast J0JIsl paCTBOPEHHOTO BEIECTBA, MOJISIpHAS KOHIICHTPAIIHS.

Knaccudukanus nHeopranmdeckux coeaunernii. Okcuabl. Kucinorel. OcHoBanus. Conu (cpenHue,
KHUCTIbIe, OCHOBHBIC, JBOWHBIE). MeXIyHapoaHass HOMEHKJIATypa HEOPraHHMYECKUX COCAMHEHUH.
TpuBHanbHBIC Ha3BaHUS OCHOBHBIX KJIACCOB HEOPraHWYECKHX COCIMHECHHH. DU3NUECKHE U XapaKTePHbBIS
XUMHUYECKUe cBoiicTBa. [loaydueHre OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COCTUHEHHIA.

I'eneTnyeckas cBsI3b MEX/Iy KlIacCaMy HEOPTAaHUUYECKUX COSTMHEHUH.

Bvtuucnenusa (c ucnonvzosanuem 3zaoanuit BIIP u OI'J):

— 00BbeMa, KONMMYECTBA BEIIeCTBA ra3a MO HM3BECTHOMY €ro KOJIUYECTBY BEIIECTBA WU
00BEMY;

— 00BEMOB ra3oB [0 YPAaBHEHUIO XUMUYECKOH peakinu;



— [0 YpaBHEHUSM XHMHYECKON pPEaKLMM: KOJUYECTBA BEILIECTBA, 00bEMa, MAacChl IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, MACCEe peareHTOB WM MPOIYKTOB PEaKIiH;

— C HUCII0JIb30BAHHUEM MOHATHUS «MaCcCOBas J10JIs1 BELIECTBA B paCTBOPE;

— C UCIOJIb30BAHUEM MTOHATHS «MOJIIpHAsi KOHLEHTPALUsl pACTBOPEHHOTO BEIIECTBAY;

— C UCTOJIH30BaHNEM I'PA(UKOB PACTBOPUMOCTH IS paCUCTOB PACTBOPUMOCTH BEILIECTB.

Ilpakmuueckue pabomoi:

12. Onpenenenue cocTaBa Bo3ayxa.

13. Onpenenenue TermioBoro 3Gdexra pacTBOPEHUS BEIIECTB B BOJIC.

14. VIzyueHue 3K30TEpPMUUECKUX PEaKLUH.

15. M3yueHue s3HAO0TEPMUUECKUX PEaKIUH.

16. V3ydeHue 3aBUCUMOCTH paCTBOPUMOCTH BEUIECTBA OT TEMIIEPATYPHI.

17. HaGnroneHue 3a poCTOM KPUCTAILIOB.

18. NzydeHue CBOMCTB MepEHACHIIIEHHBIX PACTBOPOB.

19. Omnpenenenne KOHIEHTPALMU BEIIECTB KOJOPUMETPHUECKUM METOAOM MO KaTHOPOBOYHOMY
rpaduky.

20. TIpoBeneHNE peaKIMK Pa3I0KEHHS KPUCTAIIOTHIpaTa.

21. PenreHne SKCIIEPUMEHTATBHBIX 33124 110 TeMe «OcHoBaHus. TermioBoi 3G dekT peaknn
TUAPOKCUAA HATPUS C YIIIEKUCIBIM Ta30M.

22. PenieHne 3KCIIEpUMEHTAIBHBIX 3371a49 TI0 TeMe «OcHOBaHUs. Peakius HeHTpamu3aim.

Tema 3. Ilepnoauveckuii 3axoH u [lepuoanyeckasi CHCTEMa XUMHYECKHX 3JIEMEHTOB
. K. MenaeneeBa. CTpoeHne aToMOB. XUMH4YeCKasl CBA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuum (13 yacos)

[Tepuonnueckuii 3akoH. [lepronnueckass cucrema xumuueckux snemeHtoB [l. M. Menneneena.
CrtpoeHrie aTOMOB. DJIEKTPOHHAs OpOWTalb. DHEPreTHYeCKHe YPOBHHM M IMOJYPOBHH aroma; s-, p-, d-
opOuTamu. DNEKTpOHHBbIC KOH(HUTrypanuu U 3eKTpoHHO-rpadudeckue (opmyasl atromoB. CTpoeHHE
ANIEKTPOHHBIX 000JIOYEK aTOMOB TEpBBIX 20 XUMHYECKUX »dieMeHToB [lepnoamyueckoid CHUCTEMBI
. 1. MengeneeBa: pacnpefefieHUE JIIEKTPOHOB IO  DHEPreTHMYECKUM  YpPOBHSM, TMOTYPOBHIM
u opOuTansM. 3aKOHOMEPHOCTH U3MEHEHMs pajiiyca aTOMOB XMMHUYECKHX 3JE€MEHTOB, METAJUTMUECKUX
U HEMETAIMYECKUX CBOMCTB MO Tpynnam U nepuojaaM. l3MeHeHue KHCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUI XMMUYECKHUX 3JIEMEHTOB B MIEpUO/IaX U IPyIIax.

DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. XUMUYECKasi CBSI3b U €¢ BUJIbl: KOBAJICHTHAS
MOJISIpHAast  CBsi3b, KOBAJIEHTHAs HEMOJIsIpHas CBA3b, HOHHAs CB3b. MexaHu3Mbl 00pa3oBaHUS
KOBaJICHTHOM M HWOHHOM CBSI3U. DIEKTPOHHBIE U CTPYKTypHble (opmynbl BemecTB. THIIbI
KPUCTAIIMYECKUX PEIICTOK: HOHHAsS, aTOMHAs!, MOJICKYJISIpHASL U UX XapaKTEPUCTHKHU.

Crenenp oxucinenus. OmnpeneneHue CTENEHEHl OKUCICHHS aTOMOB B OMHAPHBIX COETUHEHHSX.
OKuCANTENEHO-BOCCTAHOBUTENbHBIC peakiuu. [Iporeccl okucienus u BocctaHoBieHUs. OKUCIUTENH U
BoccTaHoBUTENU. (COCTaBlIEHME YPAaBHEHHMIl NPOCTHIX OKHCIUTEIBbHO-BOCCTAHOBHUTENIBHBIX PEAKIUN U
paccTaHoBKa B HUX KOA(PPHUIIMEHTOB METOJIOM dIIeKTpoHHOro OamaHca. [Ipoekt. Bribop Tembl. Pabota
HaJl TPOEKTOM.

Ilpakmuueckue padomot:

23. MopenupoBaHue CTPOCHHUS MOJIEKYA MPHU IOMOIIM PHUCYHKOB, MOJENEH, 3IEeKTPOHHBIX
U CTPYKTYPHBIX (HPOPMYIL.

24. OmpeneneHue TEMIEPATYPhI TIABJICHUS BEIIECTB C Pa3HBIMU THUIIAMH KPUCTAJUTMUECKUX
pELIETOK.

25. Onpenenenre KUCIOTHOCTH TTOYBHI.



26. Perenne sKCriepuMEHTANIBHBIX 337124 110 TeMe «OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIINH.
W3yueHne peakny B3auMOJICHCTBUA Cynb(uTa HATPHSI C IEPOKCUIOM BOJIOPOJIAY.
27. Omnpenenenue pH B X0/1e OKUCITUTENTFHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

IlnanupyemMbie pe3yJibTaThl 0CBOCHHS KypPCa BHEYPOUHOM 1eATeJIbHOCTH

3anarus B paMKax IporpaMmbl HaIlpaBJICHBI Ha oOecrieyenue IIOCTI/I)KGHI/Iﬁ MIKOJIbHUKaMU
JIMYHOCTHBIX, MCTAIIPCAMETHBIX U ITPEAMCTHBIX 06p8,30BaTeJII>HI>IX PE3YyJIbTATOB.

JIMYHOCTHBIE pPe3yJdbTaThbl

JIM4HOCTHBIE PE3yabTaThl OCBOCHUS IPOIPaMMBbl BHEYPOUHOU JI€ATEIBHOCTU JOCTUTAIOTCS B XOJI€
oOyueHusi XMMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIBHOM NEATENBHOCTH IIKOJIBL. OHU OTpa)karoT
TOTOBHOCTh OOYYalOLIUXCS PYKOBOJICTBOBATHCS CHUCTEMOM TO3UTHUBHBIX II€HHOCTHBIX OpHUEHTAIUN
U paclMpeHue OMbITa IeATEIbHOCTH Ha €€ OCHOBE.

B cghepe nampuomuueckoeo éocnumanus:



o MOHMMAHNE 3HAYCHHSI XUMHYECKOW HAyKM M TEXHOJOTHMH B JKU3HH COBPEMEHHOTO
oOmiecTBa, B pa3BUTUU YKOHOMUKH Poccuu 1 CBOETo permuoHa.

B cgpepe epadcoanckoeo éocnumanus:

o MPEJICTABJICHUE O COLMAJIBHBIX HOpPMax H TMpaBUIaX MEXJIMYHOCTHBIX OTHOIICHUN
B KOJIJICKTUBE, MPOSIBIICHHE KOMMYHHUKATUBHOH KYJIbTYpHl B pa3HOOOPa3HO COBMECTHOM JIEATEIHHOCTH.

B cipepe yennocmu nayunoeo nosnanusi:

o MHPOBO33PCHUYECKUE  MPEACTABICHUS O  BEIIECTBE M XHMHYECKOW  peakIuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH W HEOOXOIAMMEBIE SIS IOHUMAHUS CYIITHOCTH
Hay4YHOU KapTHHBI MHUPA;

o OCO3HAHME IICHHOCTH HAYYHOTO TIO3HAHWS JUIS  Pa3BUTUS KaXJOro  YeJIOBEKa
Y TIPOW3BOJMUTEIBHBIX CHJI OOIIECTBa B IIEJIOM, POJIM M MECTa HAyKh «XHUMHS» B CHCTEME HAyIHBIX
MIPEJICTABICHUA O 3aKOHOMEPHOCTSX Pa3BUTHS TIPHUPOJIBI, B3aUMOCBS3SIX 4YEIIOBEKA C TMPHPOIHOM
U TEXHOJIOTHYECKOU CPEIoH;

o MOo3HABaTeIbHASI MOTHBAIMS M WHTEpEC K OOyYeHWIO, TOTOBHOCTh H CIIOCOOHOCTH
K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO, K HCCIIEOBATEIIBCKOM JESTSIILHOCTH.

B cgepe uzuueckoco socnumanus, opmuposanus Kynvmypel 300po6bs U IMOYUOHATLHO2O
onazononyyus.

) OCO3HAHWE IICHHOCTU >KU3HU, HEOOXOIMMOCTH COOIIOZCHUS  MpaBHJI  O€30MaCHOCTH
IIPH OOpaICHUH ¢ XHMUYICCKUMH BEIIECTBAMH B YICOHBIX M KU3HEHHBIX CUTYAITUAX.

B cghepe mpyoosoco éocnumanusi:

o (hopMHpOBaHHWE IIEHHOCTHOTO OTHOIICHHWS K  HWCCIICOBATEIIbCKOH  JIEATCIIEHOCTH
KaK K BBICOKO BOCTPEOOBAHHOW B COBPEMEHHOM OOIIIECTBE.

B cghepe sxonocuueckozo 6ocnumanusi:

J OCO3HAaHHE HEOOXOJMMOCTH OTHOIICHMsSI K MPUPOJE KaK K MCTOUYHUKY )KM3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

J OCO3HAaHHE II00abHOTO XapaKTepa SKOJOTHYECKUX IPOo0IeM U IyTel X peuieHus;

J CHOCOOHOCTh MPUMEHSThH 3HAHUS, MOJIy4aeMble IPU W3YUYEHUU XUMHHU, JJIS1 pEHICHUS

3a]1a4, CBSI3aHHBIX C OKPYXAIOIIeH cpeoit;
J TOTOBHOCTb K YYaCTHIO B IPAKTHUUECKOM JIeATEIbHOCTH SKOJOTHUE€CKON HAlIPaBICHHOCTH.

MeTtanpeaMeTHbIe pe3yJIbTAThI

MeranpeaMeTHbie Pe3yabTaThl 00YJAIOUIMXCs, OCBOUBIIKX MPOTrpaMMy Kypca BHEYPOUHOM
JEATEIbHOCTH «XUMHSI YBJICKATEIBHO U MPOCTO» OCHOBHOTO 00IIIEro 00pa30BaHus, BKIIOYAIOT:

o YCBOCHHE  MEXAUCHUIUIMHAPHBIX  (MEXKMPEIMETHBIX)  MOHATHH,  OTPaKAIOIINX
MaTepHUaIbHOE SIMHCTBO MHUPA M MPOLECC MO3HAHUS (BEIIECTBO, CBOMCTBO, SHEPIHs, SIBICHUE, HAYUHBIN
bakT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TeOpHs, HAONIOJEHUE, W3MEPEHHe, HCCICIOBaHHE,
IKCIIEPUMEHT U JIp.);

o OBJIAJICHUE YHUBEPCATbHBIMH y4eOHBIMU JCUCTBUAMU (mo3HABATEITLHBIMH,
KOMMYHUKATHBHBIMH, PETYJISATUBHBIMH), BaXHBIMH JUIs TOBBIIICHHS A(PPEKTUBHOCTH OCBOCHHUS
coJiepKaHusl yueOHOTO TIpeaMera, GOPMHUPOBAHUS KOMIICTCHITHI, a TAKXKE MPOCKTHO -MUCCIIeI0BATEIbCKON
JeITETBHOCTH 00YJaIOIIUXCS B KYpCe XUMHUH,

J CMOCOOHOCTh UX UCTIOJIB30BATh B YUCOHOH, TO3HABATEILHOW U COIMAIBHOM MPAKTHKE.

Vuueepcanvuvie yuebOHvle noznagameibHble OeUCmMEUs

B cghepe 6azosvix nocuueckux oeticmeuii:

o WCIIOJb30BaTh TPUEMBI JIOTHYECKOTO MBINUICHUS TPU OCBOCHWUU 3HAHUMN: PACKPHIBAThH
CMBICJT XMMHUYECKUX TOHATHI (BBIICIATh MX CYIICCTBEHHBIC NMPU3HAKH, YCTAHABJIMBATH B3aUMOCBSI3b
C IPYTUMHU TOHSITHSIMHN);



J aHaJM3UpPOBaTh, CpPAaBHUBATh, 0000IIATh, BHIOMPATh OCHOBAHUS JUIA KJIACCHU(HUKAIN
Y CHCTEMaTH3alU1 XUMHUECKUX BEIIECTB U XUMHUECKUX PEAKLINN;

. yCTaHaBJIMBATh IPUUYMHHO-CIICJICTBEHHBIE CBSI3U MEXK]1y 00bEKTaMU U3YUCHUS;
. CTPOUTD JOTHYECKUE PACCYKACHUS (MHAYKTUBHBIC, IEAYKTUBHBIE, 10 AHAJIOTHH ),
. npeaiaraTh KpUTEPUU U BBISIBJIATH 00IHE 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B H3yIaeMbIX

mporeccax u sSBICHUSX;

J JICNIaTh BBIBOJIBI M 3AKJTFOUCHUS;

o MPUMEHATh B TMPOLEcCe TO3HAHWS TMOHATHS (TMPEeIMETHBIE W METaNpeJAMETHEIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJCIH, HWCIOJIB3yeMble B XHMHH, IPEOOpPa3OBBIBATH MOJCIbHBIC
MPEJICTABICHUSI — XUMWYCCKUH 3HAK (CHMBOJI DJIEMEHTAa), XHMHYECKas QopMmyiaa W ypaBHEHHUE
XUMHYECKON PEaKIM — TPH PEIICHHH YY4eOHBIX 3a7ad; ¢ YYETOM ITHUX MOJCIBHBIX IMPEICTaBICHHMA
XapaKTepPU30BaTh N3ydaeMbIe XUMHYECKHEC BEIIECTBA U XUMHUYCCKHUE PEAKITUH.

B cghepe 6azosvix uccneoosamenvckux Oeticmeuii (Memooo8 HAYYHO20 NO3HAHUS Beujecme U
A61eHUll)!

o MPUMEHATh METOJbl HAYYHOTO TIO3HAHHWS BEIISCTB W SBJICHUH Ha OSMIMPHYSCKOM
¥ TCOPETHYECKOM YPOBHSX B Y4eOHO¥ IMO3HABATEIIHPHON M MTPOSKTHO-HCCIICIOBATEIILCKON JESITEILHOCTH;

o WCIIOJIb30BaTh  TIOCTaBJICHHBIC BOMPOCHI B  KAa4eCTBE HWHCTPYMEHTAa  TIO3HAHHS
Y CaMOCTOSITEIIEHO CTaBUTh BOTIPOCHI;

. aHAJIM3UPOBATh (aKThl, BBIABIATH U (HOPMYIUpOBaTh MpoOIEMy, ONPENENATh Uelb
Y 33JIa4d, COOTBETCTBYIOIIUE PEIICHUIO TTPOOJIEMBI,

o mpeiaraTh  ONMUCATSIBHYI0 WIJIM  OOBSCHHUTENBHYIO THIOTE3Y | OCYIIECTBISATH
€¢ POBEPKY;

J MPOBOJUTh HU3MEPEHHs] HEOOXOIUMBIX IapaMeTpPOB, BBIYUCICHUS, MOJICIUPOBAHUE,
HaOMIOJIEHUSI M OKCIEPUMEHTHl (pealibHble U MBICJIEHHBIE), CaMOCTOSITEILHO IPOTHO3UPOBATH
pe3ynbTaThl, (QOpMYyIMpPOBaTH O0O0O0OIIEHHS M BBIBOJABI IO pe3ylbTaTaM MPOBEACHHOTO OTBITA,
WCCTIEI0BaHUs, COCTABIISITh OTUYET O MPOJICTIaHHON padoTe.

B cghepe npuémos pabomul ¢ ungpopmayueii:

J OpUEHTHPOBAThCA B PA3IMUHBIX HCTOYHMKAX HHPOpMAMKU (HAYYHO-TIOMYJISIPHOMN
JTUTepaType Mo XUMHUH, CIIPABOYHBIX MOCOOUAX, pecypcax HTepHera);

J aHAIM3UPOBaTh  HMHPOpPMAIIMIO M  KPUTHYECKH  OLEHUBAaTh €€  JOCTOBEPHOCTh
U HENPOTHUBOPEUYHMBOCTh, OTOMpPATh M HMHTEPHPETHUPOBATH HHGPOPMAIUIO, 3HAUMMYIO [JS pEIIeHUS
yueOHOM 3a/1a4H;

. MPUMEHATh PA3IUYHbIE METOAbl U (POPMYIMPOBATH 3ampochl IMpPH TOHCKe U oTOOpe
nHpopmanuu, He0OX0AUMOM AJIsl BBITIOJTHEHUs Y4eOHBIX 3a/1a4;

. UCI0JIb30BaTh UH(POPMALIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTHH U Pa3IUYHbIE TTOUCKOBBIE
CUCTEMBI;

. CaMOCTOSITENIBHO BBIOMpATh ONTHUMANIbHYIO (OpMY MpelcTaBieHHUs WHGOPMALUU (CXEMBI,

rpaduKy, TMarpaMMsl, TaOIUIbI, PUCYHKH U T.I1.);

J UCIOJIb30BaTh HAYUHBIN A3bIK B KAUECTBE CPEJICTBA pabOThI ¢ XUMHUYECKONW MH(POpPMaIUEH.

Yuueepcanvnuvie yuebuvie KOMMYHUKAMUBHbI € 0elCMEUS

B cghepe ymenus obwenus (nucomenHou u yCmHoUu KOMMYHUKAYUU):

J NPECTaBIATh IOJYYEHHBIE pE3yJAbTaThbl I103HABATEIbHONW JEATEIBHOCTH B YCTHBIX
Y TTMCbMEHHBIX TEKCTaX;

J nyOJIMYHO BBICTYNATh C MPE3CHTAlMeld pe3yJabTaTOB BBINOJHEHHS XHMHUYECKOTO
SKCIIEpUMEHTA (UCCIIE0BATENIbCKOM Ta00paTOPHOM MM MPAKTUYECKOH paboThl, y4eOHOTO MPOEKTA).

B cghepe ymenus yuebnozo compyonuuecmea (2pynnoeoul KOMMYHUKAYULU):
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° y4acTBOBaTh B TPYIIOBBIX (GopMax pabOTHI: IIAHUPOBATH OPraHU3AIMI0 COBMECTHOM
paboThI, OTIPEAEIATH CBOIO POJIb, PACIIPEACIIATH 33/1a41 MEXTy YWICHAMH TPYIIIIb;

° BBITIOJIHATH CBOIO YacTh pabOThl, KOOPAMHUPOBATH CBOM JCHCTBHS C JEHCTBUSAMHU APYTUX
WICHOB KOMaHbI, OIIPCACIIATE KPUTCPUHU 110 OLICHKC Ka4YCCTBa BBIIOJTHEHHOM pa60TbI;

J pemaTh BO3HUKAIOUIME MPOOJEeMbl HA OCHOBE yueTa OOLIMX MHTEPECOB M COTIIACOBAHUS
MO3UIIMI, YJ4acCTBOBAaTh B OOCYXJEHUHM, OOMEHE MHEHHMSMH, «MO3TOBOM IITYpMe» W JApYrux (opmax
B3aUMOJCUCTBUS.

OBnazieHue yHuU8epCcaibHblMU YUEOHbIMU PpPeSYAAMUBHBIMU OeliCMEUaMy BKIIOYACT
pa3BUTHE CAMOOPraHU3aluU, CAMOKOHTPOJISI, CAMOKOPPEKIIMH, B TOM YUCIIE YMEHUIL:

J pelath yueOHbIE U UCCIIEI0BATENIbCKUE 3aJaul;

J CaMOCTOSITENIbHO BBIOMPATH CIIOCOO pelieHus yaeOHoM 3a1auu, IUIaHUPOBaTh CBOIO paboTy
MIPU PEIICHUH YIeOHOM UITM UCCIIeI0BATEIbCKOM 3a/1a4u;

. Ha OCHOBE IIOJYYEHHBIX pe3ynbTaToB (OpMyInpoBaTb OOOOHIEHUS M  BBIBOJBL,
MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MTPOLIECCOB;

° AHAJIIM3UPOBATD PE3YIIbTATBI: COOTHOCUTH CBOU I[GI\/'ICTBI/IH C INITAaHUPYEMBIMH PE3YJIbTaTaMHU,
OCYILIECTBIISITH CAMOKOHTPOJIb JI€ATEIbHOCTH;

J KOPPEKTUPOBATh CBOIO AESTEILHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IIpeameTHbIe pe3yabTaThl 1715 00y4aromuxcs 8 kjiacca:

1) PacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX ITOHATHH: aTOM, MOJICKYJIa, XUMHUYCCKHIMA
AIIEMEHT, METAJUI, HEMETAJUI, AJTIOTPOIIHS, TIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OTHOPOIHAS
U HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHAas ¥ MOJICKYJSIpHAs Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJISIPHASE Macca, MaccoBasl JOJIsI XUMHUYECKOTO DJIEMEHTa B COCIWHEHHH, MOJISIPHBIN
00BEM, OTHOCHTENIbHAsI TIOTHOCTh Ta30B, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb, aM(OTEPHBIH OKCHII,
aM(QOTEPHBI THAPOKCUA, XUMHUYECKas pEaKlus, KIacCU(PUKAIMS PEaKIHid: PEaKIHh COCTUHCHUS,
peaKkIMy pa3ioKEHUs, PeaKIy 3aMElICHHs, PEaKUu OOMEHa, IK30- W IHIOTEPMHUYCCKHE PEaKIIHH;
TETI0BOM 3P dEKT peakiuu; sApO aToMa, FICKTPOHHBIA CJIOW aToma, aTOMHasi OpOHTallb, PAIUyC aToma,
XUMUYECKasi CBs3b, MOJISIPHAST M HENOJSIpHAS KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBop, MaccoBasi J0JIsl BemecTBa (MIPOICHTHAS KOHIICHTPAIWsI) B paCTBOPE, MOJISIpHAST KOHIICHTpPAIUS
BEIIECTBA B PAaCTBOPE; JICKTPOOTPUIIATEILHOCTh, CTENICHh OKHCJICHUS, OKUCIUTEIN U BOCCTAHOBHTEIIH,
OKHCIICHHE W BOCCTAHOBJICHHE, OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIMH, METOJ JIIEKTPOHHOTO
OanaHca;

2) WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHH W TPUMEHSTH 3TH
MOHATHS TIPH ONIMCAHUU BELIECTB U MX MPEBPAICHU;

3) WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JIJIsl COCTaBJICHUsT (POPMYJT BEIIECTB U YpaBHCHHI
XUMUYECKUX PEaKIUi;

4) ONpENeNATh TPUHAUIKHOCTh BEIIECTB K  ONPEICICHHOMY  KIAccy COCIMHEHHI
o opmynam; BUAbI XUMUYECKON CBS3H (KOBAJICHTHON M MOHHON) B HEOPTAaHMUECKUX COCAMHEHUSX;

5) pacKpbIBaTh CMBICT 33aKOHOB COXpPaHEHHs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
[Tepuomuueckoro 3akona J[. . MeHaeneeBa, aTOMHO-MOJEKYISIPHONH TEOpHH, 3aKOHA ABOTaJpo M €ro
CIIEJICTBUH; TPEICTABICHUNA O HAyYHBIX METOJaxX IIO3HAHHSA, B TOM YHCJIE JKCIEPUMEHTANbHBIX U
TEOPETUYECKUX METO/IaX UCCIIEeIOBAHUS BEIIECTB U U3YUYCHUS XUMHUYECKUX PEaKIIUi;

6) JEMOHCTPUPOBATh TIOHMMAaHUE TEPUOJAUYECKON 3aBUCHMOCTH CBOMCTB XHUMHYECKHX
JJIEMEHTOB OT WX TMOoJIokeHuss B llepuoanueckoil cucteme; OOBACHATH CBS3b IMOJIOKEHHUS JIIEMEHTa
B [leproanueckoit cucreMe ¢ pacmpeeieHUEM IEKTPOHOB M0 SHEPTreTUYECKUM YPOBHSM, MOAYPOBHSIM
¥ OpOHTANISIM aTOMOB TIEPBBIX YETHIPEX MEPHO/IOB;



7) KJIaccu(UIMPOBAaTh XUMHUYECKUE JIIEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMHUYECKUE
peaknuu (10 YHUCITy U COCTaBY YYacCTBYIOIIUX B PEAKLIUHU BEIIECTB, MO TEINIOBOMY 3 (heKTy);

8) XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA OKCHIOB, KHCIOT,
OCHOBaHMU W COJIEH, F€HETUYECKYIO CBSI3b MEXKIY HUMH, HOATBEpPKIas MPUMEPAMU MOJEKYISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XMMUYECKUX PEAKLIM;

9) OOBSICHATh M TPOTHO3UPOBATh CBOWMCTBAa BEIIECTB B 3aBUCHMOCTH OT HUX COCTaBa
Y CTPOCHUS; BO3MOXKHOCTH MTPOTEKAHUS XUMHUYECKUX MTPEBPANICHUI B PA3IUYHBIX YCIOBUSX;

10)  BBIUMCIATH MOJIIPHYIO MacCy CMECH, MOJIBHYIO JOJII0 XHMHYECKOTO JJICMEHTa
B COCIMHEHUH; MAaCCOBYIO [IOJIF0 XHMHYECKOTO »3JeMeHTa 1o (opMysae COCTUHEHHUS; HAXOIUTh
MPOCTEHITYI0 (OpPMYITy BEIIeCTBAa IO MAacCOBBIM WJIM MOJIBHBIM JOJISIM 3JIEMEHTOB; MAacCOBYIO IOJIIO
BEIIECTBA B PACTBOPE, MOJIIPHYIO KOHIIEHTPAIMIO BEIIECTBAa B PACTBOPE; MPOBOIUTH PACUCTHI TIO
YPaBHCHHUSIM XHMHUYECKON PEAKITHH;

11)  OpuMeEHSTh OCHOBHBIC OIEpAIlMU MBICIUTEIBHON AEATEIPHOCTH — aHAU3 W CUHTE3,
CpaBHEHHE, O00O0OIIeHHe, CHUCTEMAaTH3aIHMI0, KIACCH(PHUKALNIO, BBISBICHUE MPUIMHHO-CIIEICTBEHHBIX
CBSI3eH — ISl M3YYEHHS] CBOMCTB BEIIECTB W XUMHUYECKUX PEAKIMi; €CTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJICHNEe, U3MEpeHHe, MOJCTUPOBAHNE, SKCIIEPUMEHT (PEabHBI W MBICICHHBIH) —
IUTSl OCBOCHHS YUE€OHOTO CO/ICPIKaHUS;

12)  cocraBiATh ypaBHEHHS MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIMii (METOIOM
ANIEKTPOHHOTO OanaHca);

13)  ycraHaBIMBaTH CBSA3M MEXAY pPEATbHO HAONIOAAEMBIMH XMUMHUYECKUMH  SIBJICHUSMHU
Y TIPOTIECCAMH, MPOUCXOIANTIMHU B MaKpPO- U MUKPOMHUPE, OOBSICHATh PUYHMHBI MHOTOOOpa3us BEIIECTB;
COOTHOCHUTH XUMUYECKUE 3HAHUS CO 3HAHUSAMU APYTUX Y4EOHBIX IPEIMETOB;

14)  crmegoBath mpaBwiaM 0e30MacHON pabOTBl B J1a0OpPaTOpUd MPH  HCIOJIB30BaHUM
XMUMHYECKOHN MOCyAbl U 000pylIOBaHuUs, a TaKKe MpaBujaM oOpallleHusl C BEIIeCTBaAMU B COOTBETCTBUU
C UHCTPYKUMUSMHU BBIMIOJHEHUS JITAOOPATOPHBIX OMBITOB U TMPAKTUYECKUX paboOT MO MOIY4YEHUIO
1 COOMpaHMIO Ta3000pa3HBIX BEMIECTB (BOJOpOJAa M KHUCJIOPOJA), MPHUTOTOBJICHHIO PAcTBOPOB
C OMpeNeNCHHOM MaccOBOW JI0Jie PACTBOPEHHOTO BEIIECTBA, PEIICHHI0 SKCIEPUMEHTAJIbHBIX 3a]ad
1o TeMe «OCHOBHBIE KJIaCChl HEOPTaHMYECKUX COCTUHEHUIN;

15)  nmeMOHCTpUpPOBATh BIIAJICHHE OCHOBAMH XMMHYECKOW IPaMOTHOCTH, BKJIFOUYAOIICH YMEHUS
0e30MmacHOro OOpalleHHs] ¢ BEIIeCTBAMH, HCIOJIb3yeMbIMH B TOBCEIHEBHOM H3HU, a TaKKe 3HAHUE
MIPaBUJI [TOBE/ICHUS B LENIAX COEPEKEHUS 3I0POBbSI U OKPYKAIOIIEH CPEIbI.
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TemaTuyeckoe IIIAHUPOBAHUE

Ne Tembl 3aHATHH Kou-Bo JesiTeIbHOCTH 00YYAKOIIUXCS / PEKOMEH/I0BAHHbIE DJIeKTPOHHBbIE PECYPChI
n/n 4acoB (¢opMbI IpoBeIeHUs 3aHATHI
7 kaacc (34 yaca)
Tema 1. [lepBonayanbHbie xumuueckue nousaTusi (10 yacon)

1 | Xumus — BaxkHas 00nacThb 1 e VYuactue B Gecelie 0 PACKPBHITUH CMBICTA M3y4aeMbIX | Poccuiickast sJIeKTpPOHHAsS IIKOJIA.
€CTECTBO3HAHMS U IIPAKTUYECKOMN MOHSITUH; Xumus. 8 knacc. Ypok «IIpenmer
ACATCIIbHOCTHU YCIIOBCKA ° y4JacTHue B 6€C€I[€ O POJM XHMUHU B IIPUPOJEC U KHU3HHU XUMHUHA. BeHIeCTBa U UX CBOMCTBa»

4eJloBeKa, €€ CBA3b C JAPYrMMHU HayKaMu. (https://resh.edu.ru/subject/lesson/15
®Dopma nposedenus samamuili; o0CyxaeHue, Oecena, | 21/start/)
JUCKYCCUH, PEIIEHUE KEHCOB

2 | MHCTpYKTaX IO TEXHUKE OE301TaCHOCTH. 1 e VYuyactHe B OOCYXICHMM XapaKTEPUCTUKH Hay4YHBIX
Ilpakmuueckaa paooma Ne 1** METOJIOB U3YYEHHUsI IPUPOJIBL;

«3HAKOMCTBO C XUMHUYECKOM MOCYJION, C e paboTa B mapax ISl U3YYEHHs NPABHJ IOJIb30BAHMS
npaBuiIaMu paboThI B JIAOOPATOPUH U XUMHUYECKON MOCY/I0ON U 1ab0paTopHbIM 000pyAOBaHUEM,
npueMamMu o00paiieHus ¢ 1abopaTopHbIM a TakkKe TMpaBWwIaM OOpameHusT ¢ XUMHYECKUMU
000pynoBaHNEM, IM(PPOBLIMH BEllECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMHU II0
JaT4MKaMy 000PyI0BaHMs LIEHTPOB BBITIOJTHCHHUIO TIPAKTUYECKUX PabOT.

,»Touka pocra-». IIpakmuueckas @opma nposedenus 3auamutl; OOCYKICHUE, TTPOBEIACHUE
paﬂoma No 2% «OnpeneneHHe SKCIIEPUMEHTOB (I/H‘pa)

CTPYKTYPBI INIAMEHI

3 | UucTble BelecTBa U CMECH. 1 . VYyacTtue B OIHUI-OMIPOCE O Pa3IUnINU YUCTHIX Poccuiickas 2eKTpOHHAs IIKOJIA.
Ilpakmuueckaa paooma Ne 3* BEIIIECTB U CMECEH; TOMOTEHHBIX M TETEPOTCHHBIX cMecel; | Xumus. 8 kiacc. Ypok «Hucreie
«OHpeL[eJ'IeHI/IC YHUCTBIX BCIICCTB U ° pa6()Ta B @apax IIpH cJeJ0oBaHUM [paBuiaM | BCIICCTBA U CMCCH. Crioco0sl
cMeceiny. I/IHCTPYKTB.)K 10 TCXHUKE MOJIB30BAHUS XUMHUYECKOUN HOCYHOﬁ u Ha60paTOpHBIM pasaciiCHuA cMecen»
0€30I1aCHOCTH 060py,[[0BaHI/IeM, a TaKKe IpaBuiiam 06pa1]_[eH1/1;1 C (https://resh.edu.ru/subiect/lesson/152

XMMHYECKMMH  BEIIECTBAMHM B cooTBercTBum ¢ | 2/start/)
UHCTPYKIUSMU TIO BBITIOJHEHHUIO MPAKTUYECKUX paboT

@opma nposedenus zanamuil: OOCyxeHHE, OIUIL-0TIPOC,
IPOBE/IEHUE SKCIIEpUMEHTA (Urpa)



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/

YucTtele BELECTBA U CMECH.
Ilpakmuueckasn paboma Ne 4*
«[IpoBeneHne OYMCTKH BOJIBI OT
PacTBOPUMBIX IIPUMECEN».
Ilpakmuueckan paboma Ne 5*
«OrnpeneneHne BoIOIPOBOIHON U
TMCTUILTUPOBAHHOMN BOJBIY.
WHcTpyKTax 1Mo TeXHUKE 6€3011aCHOCTH

J PaGora B Tpynmax s IUIAHUPOBAaHUS |
IIPOBEJICHUS XUMUYECKOIO SKCIIEPUMEHTA 10 PA3/IEICHUI0
cMeceil BeIeCTB;

. pabora B  rIpymnmax IO BBICTPaNBAHUIO
Pa3BEPHYTOTO MUCbMEHHOIO U YCTHOTO OTBETOB C ONOPOM
Ha wuHOpManmuio W3 Y4eOHMKA W JApPYrue HCTOYHUKHU
UHPOpMALIUK, TPAMOTHOE WCIOJIb30BaHUE HM3YyYCHHOTO
NOHITUMHOTO anmnapaTta Kypca XUMHUH.

Dopma nposeodeHuUs 3AHAMUL. MPOBEJICHUE
SKCIIEPUMEHTOB (Urpa), MpoBeAeHUE MpodheCcCUuOHATHHOM
npoObl, pelIeHne KelcoB

Poccuiickas anexkTpoHHas MIKOJIA.
Xumus. 8 kinace. Ypok « Yucrele
BemiecTBa u cmecu. CrocoObl
pa3aeiieHusl CMeCEn»
(https://resh.edu.ru/subject/lesson/152

2/start/)

BemecTBa 1 XUMHYECKHE PEAKITHH.
Ilpakmuueckasa paboma Ne 6***
«Ornpenenenue, 10 Kakoi TeMIepaTypbl
MO>KHO HarpeTh BEHIECTBOY.
Ilpakmuueckaa paboma Ne 7*
«3mepenune TemnepaTypbl KUIIEHUS
BO/IbI C TIOMOIIIBIO JTAOOPATOPHOTO
TEPMOMETpA U JaTUHKa TEMIIEPATyphI».

WHcTpyKTax 1Mo TeXHUKE O€30MaCHOCTH.

Ilpakmuueckas paooma No 8***
«OrmpeneneHue TeMIeparypbl
KpUCTAJIJIN3AlMU BEIIECTBAY.
WHcTpyKTax 1Mo TeXHUKE O€301MacHOCTH

o PaboTa B rpynmax mo HaOJIIOJEHUIO U OTIHUCAHUIO
(U3UYECKUX CBOWCTB BEIIECTB;
. paboTa B rpyIIax Mo clieJJOBaHUIO MpaBUiIaM

MOJIb30BaHMS XUMUYECKON TIOCY101 1 TabOpaToOpHbIM
o0opy/noBaHHEM, a TaKkKe MpaBwiIaM oOOpaleHus ¢
XMMHUYECKMMH  BEUIECTBAMH B COOTBETCTBUU  C
MHCTPYKLHUSAMHU 110 BBIIOJHEHHIO IPAKTUYECKUX paboT
Dopma npoeedenus sauamuti: 00CYKIEHHUE, TPOBEICHUE
AKCIIEPUMEHTOB (UTpa)

Poccuiickast anexkTpoHHas MIKOJIA.
Xumus. 8 kimacc. Ypok «duznueckue
U XUMHWYCCKHUEC SIBJICHUS. HpI/ISHaKI/I
XUMUYECKHAX PEAKUUN. Y CI0BUSA
TSUCHHUS U BOSHUKHOBCHUA
XUMHYECKUX PEaKIIHi»
(https://resh.edu.ru/subject/lesson/148

5/start/)

BemecTBa 1 XMMHUECKUE PEAKIIHH.
Ilpakmuueckasa paooma Ne 9**
«U3yuenne Gpu3nIeCcKuX CBONCTB
MeTaioBy. MHCTPyKTaX 1O TEXHUKE
0€301acCHOCTH

° Habmronenue u onvcanne GuU3HYECKUX CBOMCTB
BEIIECTB;
° paboTa B rpymnmnax 1o cjieJoBaHHIO IpaBUiIaM

HOJIb30BAaHMS XUMHUYECKOH MOCYI01 U 1TabOpaTOpHBIM
o0opynoBaHHEM, a TaKKe MpaBWIaM OOpalleHus C
XMUMHUYECKMMH  BElIeCTBAMM B COOTBETCTBUHU  C
UHCTPYKLUSAMHU 10 BBIIOJHEHUIO IPAKTUYECKUX paboT
Dopma npogedenus 3anamuil: O0OCYKIEHUE, MPOBEICHHUE
9KCIIEPUMEHTOB (Urpa), pelieHne KeicoB

Poccuiickas aneKkTpoHHas 1IKoJIa.
Xumus. 8 kinacc. Ypok «duznueckue
1 XUMH4YecKue siBieHus. [Ipuznaku
XUMUYECKUX peakiuil. Y caoBus
TEUYEHHUS ¥ BOSHUKHOBEHHUS
XUMHUYECKUX PEAKIUI»
(https://resh.edu.ru/subject/lesson/148

S/start/)

du3NUecKue U XUMHUYECKUE SIBICHMUS.
Ilpakmuueckaa paboma Ne 10*
«M3ydyenue npu3HaKOB XUMHUUECKUI

L4 Yyactue B O6CY)K,Z[CHI/II/I pas3inuusa (I)I/ISI/ILICCKI/IX )51
XUMHWYCCKUX SBJICHUA, O0OBSICHEHUHU HX CYIIHOCTHU C TOYKHU
3pCHUA aTOMHO-MOHCKYHHpHOﬁ TCOPHU,

Pocculickas 35eKTpOHHAs IKOJIA.
Conepxxanue Kypca « XuMHUs»
(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/

pCaKIIMii: BBIICICHUE U TOTJIOICHUE
Teriay. MHCTPyKTax Mo TEXHUKE
0€e30MaCHOCTH

J ydacTHe B OOCYXICHHU IPH3HAKOB XUMHUYECKUX
peakuui, yciaoBHUs UX IPOTEKAHUS;

J ydacTue B Oecefie O KJIaCCH(PHUKAIUNA XUMHUYECKUX
peakuuii (MO 4YHUCIYy U COCTaBy pEarupyroumx u
00pa3yIomuXcs BEIIECTB).

. paboTa B rpyIiax Mo cjieJOBaHUIO MpaBUIaM
[10JIb30BAHUS XUMHUUYECKOH MOCY 101 U 1a00paTOpHBIM
o0opy/lOBaHHEM, a TaKkKe MpaBuiaM oOOpaleHus ¢
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKLIMSIMHU IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB.
Dopmanposedenus3aHAMuL: MPOBEJICHUE
AKCIIEPUMEHTOB (Urpa), AUCKyccusi, Oecena, oOCy aeHHE,
pelIeHnE KeCoB

dusndecKre U XUMHUIECKUE SIBJICHUS.
Ilpakmuueckan paooma Ne 11*
«M3ydeHne 3aKk0Ha COXpPaHEHHs MacChl
BeecTBy. MHCTpyKTaX MO TEXHUKE
0€30MMacHOCTH

. VYyactue B 00CYXJIE€HUU PA3IUYUM (PU3HUECKUX U
XHUMHWYCCKUX SIBJICHUH, PACKPBITUH WX CYIIHOCTH C TOYKH
3peHHsI ATOMHO-MOJIEKYJISIPHOM TEOpHH;

o paboTa B mapax IO OTPEACICHUI0 TPU3HAKOB
XUMHUYECKUX PEAKIUH, YCIOBUM UX MPOTEKAHUS;

. ydacTthe B Oecene 0 KiacCU(PUKAIUA XUMHUYECKUX
peaknmii (MO 4YHCITy ¥ COCTaBy pearupymommx |
00pa3yIoIMXCs BEIIECTB).

o paboTa B Tpynmax Mo COOJIOJCHUIO TPaBUII
NI0JIb30BAHMS XUMUYECKOH IMOCYI0H 1 1a00paToOpHBbIM
o0opynoBaHMEM, a TakXkKe MpaBWJI OOpalieHust ¢
BCIICCTBAMU B COOTBETCTBUM C HMHCTPYKIHSIMH IO
BBITOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB.
Dopmanposedenus 3ansimuil:  TPOBEICHUEC
9KCIIEPUMEHTOB (Urpa), IMCKyccusl, becena, 00CcyxaeHue

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

10

Pemenue 3agau

o MatemaTuueckue BBIUMCICHHS TPU  PEUICHUH
yueOHBIX 3a/a4;

o paboTa B mapax MO BBICTPAMBAHUIO PA3BEPHYTHIX
NUCBMEHHBIX M  YCTHBIX OTBETOB C OMNOpOM Ha
uH(pOpMAIMIO U3 YIeOHUKA U APYTUX UCTOYHHKOB, B TOM
yrcne MHTepHeTa.

Dopma  npogedeHusi  3aHAmMuUL: ~ PEUIEHUE  KEHUCOB,
o0cyX/IeHIe, MO3TOBOM IITYypPM

Poccuiickas 31eKTpoHHas 1IKOJA.
Copnepxanue Kypca « XUMUI»

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




Tema 2. BaxHeiinme npeacTaBuTe M Heopranudeckux Bemects (11 yacon)

11 | IlpencraBienus o rasax. 1 ) Yuactie B Oecele O PacKphITUH  cMbicia | Poccuiickas sjieKTpoHHas mKoJa.
Ilpakmuueckasa padoma Ne 12%/**%* U3ydaeMbIX  TOHATHH, mnpuMeHenue moHstuid npu | Coaepxxanue Kypca « XHUMHUA»
«Onpenenenne cocTaBa BO3IyXay. OTHMCAaHUK CBOMCTB BEIECTB U MX MPEBPAIICHHIA; (https://resh.edu.ru/subject/29/)
I/IHCprKTa)K IO TEXHUKE 0€30TIaCHOCTH ° pa60Ta B Tapax 1o COOITIOIEHUTO MpaBUII

Oe3omacHoi paboOThl B J1a0OpaTOpUU MPH HCIIOJIb30BAHUH
XUMHYECKON TOCYIbl U 000pYIOBAaHMA, a TAKKE MPABUI
oOpalieHns ¢ TOpIOYNMH BEIECTBAMU B OBITY;

o paboTa B mapax 1o IUIAaHWPOBAHHIO U MPOBEICHUIO
Ha TPAKTHKE XUMHYECKHX SKCIEPUMEHTOB, TPOBEICHHE
HaO0AeHNs, (POPMYJIMPOBaHUE BBIBOJOB IO pe3ysbTaTaM
IKCTIEPUMEHTA.

Dopma npogedenus 3aHamuil. TIPOBEIACHNE dKCIICPUMEHTA
(urpa), npoBezieHre Mpo(hecCHOHATLHONW POOBI, pelIeHre
KelcoB, Oecena

12 | TemnoBoit 3pPeKT XUMHUECKOH 1 . JlesTenbHOCTh ~ OOydJaromuxcsi — BBICTpamBaercsi | Poccuiickas oeKTpoHHas IKoJa.
peaKkIuu. COTJIaCHO TIpaBMjIaM Oe30macHoi paboThl B 1abopatopun u | Conepikanue Kypca «XuMusi»
Ipakmuueckasn paboma Ne 13*** IUIaHY [IPOBEICHHS skcnepuMenTa,  ompezensiercs | (https://resh.edu.ru/subject/29/)
«Omnpenenenue TermioBoro 3dexra C YY4ETOM TEMBI BBITIOJTHAEMOMN IPAKTUICCKON pabOTHI.

PacTBOpPEHUS BEIIECTB B BOJIEY. Dopmanposedenus 3auamuiL: MIPOBEJICHHE
WHucTpyKTax 1o TexHuKe 6€30macHOCTH 9KCIIEPUMEHTOB (Urpa), pelIeHne KelicoB

13 | TepmoxuMHuUYeCKUEe ypaBHEHHUS. 1 o JleATenbHOCTh  0OydaromMxcsi — BRICTpauBaeTcs | Poccuiickas seKTpOHHas Ko,
Ilpakmuueckasn paboma Ne 14* COTJIACHO NpaBuiIaM Oe3omacHoi paboTel B maboparopun u | Coaepxanue Kypca « XUMUS»
«M3yueHue sK30TEPMUUECKUX PEAKITUI. IUIaHy TPOBEICHUS skcrepumenta,  onpenensiercs | (https://resh.edu.ru/subject/29/)
Ilpakmuueckan paboma Ne 15* C YYE€TOM TEMbI BBIIOJHAEMOMN MPAKTHUECKON PabOTHI.

«M3ydeHue SHIOTCPMUYCCKIX Dopmanposederus 3aHAMULL: MpOBEICHUE
peakuuin). MTHCTPYKTax M0 TeXHHKE 9KCIIEPUMEHTOB (UIpa), peLieHne KeicoB
0€30MacHOCTH

14 | PacTBOpSI. 1 . JleSTenbHOCTh  OOyYaromMxcsi — BhICTpauBaeTcs | Poccuiickas SIeKTpOHHAS IIKOJIA.
Ilpakmuueckas paboma Ne 16* COTJIACHO TpaBmiIaM Oe3omacHoi paboTel B maboparopuu u | Coaepxanue Kypca « XuMush
«/3ydenue 3aBUCHMOCTH IUIaHY [IPOBEIECHUS skcrepumenta,  onpenensercs | (https://resh.edu.ru/subject/29/)
paCTBOPUMOCTH BCIIECTBA OT C YYE€TOM TEMBI BBIIIOJIHAEMOMN MPaKTHUECKOH paboOTHI.

TemnepaTypb». IHCTpyKTaxK MO TEXHUKE Dopma  nposederus 3aHaAmuiL: IpoBe/IeHUE
0€301acHOCTH HKCIIEPUMEHTOB (UTpa), pelIeHUe KelicoB
15 | PacTBopHI. 1 o HlearenbHOCTh  OOydarolmuxcsi — BbICTpanmBaercs | Poccuiickas aekTpoHHas IIKOJa.

Ilpakmuueckas paboma Ne 17*

COTJIACHO MpaBmiIaM 6e30macHoi paboThl B 1abopaTopuu 1

Copnepxanue Kypca « XUMUsI»




«HaOmroieHne 3a pocTOM KPUCTAILIIOBY. IIaHy  TpoBemeHus  dkcmepumenta,  ompenessercs | (https://resh.edu.ru/subject/29/)
Ilpakmuueckan paboma Ne 18* C Y4€TOM TEMBI BBITIOJTHIEMOU NMPAKTHYECKON PabOTHI.
«V3ydenue CBOMCTB MePEeHACHIIIIEHHBIX Dopma npoeedenus 3auAMuUIL: IPOBEICHNE
pacTBOopoB». THCTPYKTaX 1O TEXHUKE SKCIIEPUMEHTOB (UTpa), pelieHue KeicoB
0€301aCHOCTH
16 | PacTBopEI. ° JleATenbHOCTh ~ OOyYaromMXCsl  BBICTpamBaeTcs | POCCHIiCKas SIEKTPOHHAS IKOJIA.
IIpakmuueckas paboma Ne 19*** COTJIACHO IIpaBHiIaM 6e301acHoil paboTsl B aboparopuu u | Comepxanune Kypca «Xumus»
«OrnpezesneHne KOHICHTPALH BEIIECTB TUTAHY TTPOBEICHUSI skcrepumenta,  onpenensercs | (https://resh.edu.ru/subject/29/)
KOJIOPUMETPUIECKUM METOIOM 110 C YYETOM TEMBI BHITIOJTHAEMON TPAKTUUECKON pabOTHI.
KaJIMOPOBOYHOMY TpaduKy». @opma  nposedenusi 3AHAMUL. [IPOBEJICHUE
WHCcTpyKTax 10 TEXHUKE O€3011aCHOCTH 9KCIIEPUMEHTOB (Urpa), pelieHre KelcoB
17 | PacTBODSL. . JleATenbHOCTh ~ OOYYaromMXCsl  BBICTpamBaeTcs | POCCHiiCKas DJIEKTPOHHAS IIKOJIA.
Ilpakmuueckaa paooma Ne 20* COTJIaCHO IpaBmIIaM Ge30macHoi paboThl B 1aboparopun u | Conepxanue Kypca « XUMUsL»
«IIpoBeieHIE peaKIny Pa3IOKEHHUSI TJIaHY TTPOBEICHUS skcnepumenTta,  ompenensercs | (https://resh.edu.ru/subject/29/)
KPUCTAJUTOTHAPATAY. C YIETOM TEMBI BBITIOJTHAEMON MTPAKTHIECKON paOOTHI.
HHcTpyKTax 1Mo TeXHUKe 6€301M1acCHOCTH Dopma  nposedenus 3auAMuUIL: MIPOBEJICHHE
AKCIIEPUMEHTOB (UTPa), pellieHne KelcoB
18- | Pewenne 3anaq o Beruncnenus npu peleHun yueOHbIX 3a1ay; Poccuiickas oeKTpOHHAS IIKOJIA.
19 . ydacTue B 00CYKIEHHH Pa3BEPHYTHIX MuchbMeHHbIX | Comepikanne Kypca «XuMus»
W YCTHHIX OTBeTax ¢ omopoii Ha wunbpopmarmio wu3 | (https://resh.edu.ru/subject/29/)
yueOHHMKa U JPYruX UCTOYHHUKOB, B TOM 4uciie HTepHeTa.
Dopma nposedeHus 3aHAmMuil: peleHue KEHCoB,
00CyXIeHNE
20 | Knaccudukanus HEOPraHMIeCKUX ° Yuactie B oOCykaeHuM  Kiaccudukanuu | Poccuiickas 5JeKTpOHHas HIKOJIa.
COETMHEHUIA. M3y4aeMbIX BEIIECTB MO0 COCTABY U CBONCTBAM; Conepxanue Kypca « XUMUs»
Hpaxkmuueckasa paboma Ne 21 *** . nporuo3uposanyue cBoiictB Bemects Ha ocHose | (https://resh.edu.ru/subject/29/)

«Pemmenne sKkciepuMEHTAIBHBIX 33124
o teme «OcHoBanus. TemnnoBoii apdexT
peaxkuu TUIPOKCHUIa HATPUS C
YTJIEKUCIIBIM Ta30M».

Ilpakmuueckasa padoma Ne 22***
«Pemenne skcriepuMEHTAIBHBIX 3a7a4
1o reMe «OcHoBanusl. Peakuns
HeWTpanu3zauuw». MHCTpyKTax 1o
TEXHUKE 0€30I1aCHOCTH

O0IIMUX XUMHUYECKHX CBOMCTB M3YYCHHBIX KJIACCOB/TPYIII
BEIIIECTB, K KOTOPBIM OHU OTHOCSITCS,

. pabota B Tpymmax M0 COOJIOJICHUIO TPAaBUII
Oe3omacHoi pabOThl B J1a0OpaTOpPHUU MPH HCIIOJIb30BAHUH
XUMUYECKOH TOCYIbl U 000OpPYIOBAaHUS, a TAKKE TMPABUI
oOpaleHHs ¢ TOPIOYNMH BEIIECTBAMU B OBITY.

Dopma nposeoeHus 3aHAMuUL: [IPOBEJICHUE
OKCIIEPUMEHTOB (UTpa), pelleHHe KeHCOB, 00CYyXKICHHE,
Oecena




21 | Pemenue 3amau 1o teme */** 1 . CocraBieHne MOJEKY/IPHBIX ypaBHEHUI peaknuil, | Poccuiickas anekTpoHHast KoJa.
«['eneTnueckas CBI3b MCXKIY KJIacCaMU HIUTIOCTPUPYIOIINX XHUMHYCCKUC CBOMCTBA H CIOCOOBI COIIep)KaHI/Ie Kypca «XUMUS
HEOPraHMICCKHX COCAMHCHUID) TIOJIy4EeHHsl BEIECTB U3YYeHHBIX Kiaaccos/rpymm, a Takxke | (https://resh.edu.ru/subject/29/)

MOATBEPKIAIOIIUX T€HETUUECKYIO CBSI3b MEXKIY HUMHU;
. pabota B Trpymnmax Mo COONIOACHHUIO TMPaBUII
Oe3omacHoi paboOThl B J1a0OpaTOpUU MPH HCIIOJIb30BAHUH
XUMHUYECKON TMOCYIbl U 00OpyJOBaHUS, a TAKXKE MPaBHII
oOpalieHus ¢ TOprOYMMH BEIIECTBAMU B OBITY.
Dopma nposeodeHus 3AHAMUL. MPOBEJICHUE
SKCIIEPUMEHTOB (WTpa), pElIeHHe KeWcoB, 0OCYXKIACHHE,
Oecena, MO3TOBOM MITYPM
Tema 3. [lepuoanyeckuii 3axon u Ilepuoauyeckas cucrema xumudeckux 3j1ementoB /[. U. MenaeneeBa.
CrpoeHue aToMoB. XUMHYeCKasi CBsI3b. OKHCIIMTEILHO-BOCCTAHOBUTE/IbHBbIE peakuuu (13 yacoB)

22- | Tlepuoanueckuii 3akoH. [Teproanueckas 2 ° PackpbiTHe CMBICIA W3yYaeMbIX IOHATUH | | PoccmiicKas SIeKTpOHHAas IKOJIA.

23 | cucreMa XUMHYECKHMX 3JIEMEHTOB [eproandeckoro 3aKoHa; Conepxanue Kypca « XUMUs»
. . Menneneera. CTpOGHI/Ie aTOMOB. ° OOBSICHEHUE CBSI3M IIOJIOKEHUS HJIEeMEHTa B (https://resh.edu.ru/subject/29/)
Ilpakmuueckasn paooma Ne 23%/** [lepuonuueckoli  CHCTEME € COCTABOM  aToMa,

«MozenupoBaHue CTPOEHHUS MOJIEKYJI pacupenereHrueM  DJIEKTPOHOB [0  DHEPreTHYECKUM
IIPY TIOMOILY PUCYHKOB, MOJIEIIEH, YPOBHSM, TOJ- YPOBHSM W OpPOHUTANIIM y aTOMOB TEPBBIX
OJICKTPOHHBIX U CTPYKTYPHBIX (bOpMy.]'I». quHpéX IIEPUOJIOB;
WHCTpyKTaX [0 TeXHUKE OE3011aCHOCTH . MOJICTTMPOBAHUE CTPOCHHUE aTOMa, SHEPreTUUECKUX
ypOBHEH U TOAYpOBHEH TIpU TOMOIIM PHUCYHKOB,
ANEKTPOHHBIX KOH(Urypauui u AIIEKTPOHHO-
rpadudeckux Gopmy;
o BLICTPAaWBAaHUE PA3BEPHYTHIX IHUCHMEHHBIX H
YCTHBIX OTBETOB C OMOPOH Ha MH(pOPMALHIO U3 yueOHHUKA
U IPYrUX UCTOYHUKOB, B TOM uncie MHTepHeTa.
Dopma npogeoeHus 3aHAmMuUL: MIPOBEICHHE
9KCIIEPUMEHTOB (WMrpa), pelleHHue KeHCOB, OOCYXKICHHE,
Oecesa, MO3TOBOM IITYpM
24- | Xumuueckas CBA3b U €€ BUBL TUIbI 2 . VYdactre B OOCYKICHHM CMBICIAa HU3ydaeMbIX | Poccuiickas 5IeKTpOHHas IKOJIa.
25 | KPUCTAUTMYECKUX PEIIETOK. MOHATHH, MPUMEHEHHE MOHATHH Mpu omucanuu coiictB | Comepikanue Kypca « XHUMHUA»

Ilpakmuueckaa pavoma Ne 24**
«OrnpeneneHne TeMIEPaTyphl TUIABICHUS
BEIIECTB C Pa3HBIMH TUTIAMU
KPUCTAITMYECKUX PEIIETOK.

BCIICCTB U UX npeBpameHI/Iﬁ;

L4 ONPCHACIICHUC BHUJI0B XUMHYIECKOM CBA3U B
COCOUMHCHUAX,
L4 00BsICHEHHE HpH‘-IHHHO-CJICI[CTBCHHOﬁ CBA3U:

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




WHCTpyKTa) M0 TeXHUKE 0€30TTaCHOCTH

CTPOCHHE aTOMOB, BUJ XUMUUYECKOU CBSI3U B COCIUHEHUH,
TUI KPUCTAUTMYECKON pEelIeTKH, (U3MUYECKHE CBOWCTBA
BELIECTBA;

. IIPOrHO3MPOBAHUE CBOMCTB BEIIECTB HA OCHOBAHUU
3HaHMM O BHUJAX XUMHYECKOM CBS3M H  THUNAX
KPUCTAJUIMYECKUX PELICTOK;

. pabota B Trpymnmax Mo COONIOACHHUIO TPaBUII
6e3omacHO paboThl B 1a0OPAaTOpUU MPHU KCIOJIB30BAHUU
XUMUYECKON TMOCYy/IbI U 00OpYyNOBaHMS, a TAKXKE MPaBUII
o0pallleHHs ¢ TOPIOYMMU BEIIECTBAMU B OBITY.

Dopma nposeodeHus 3AHAMUU: MPOBEJICHUE
SKCIIEPUMEHTOB (UTpa), PEIIeHHUE KeHCcoB, 00CYXICHHE,
Oecema, MO3TOBOM MITYPM

26 | OKHCINUTEIBHO-BOCCTAHOBUTEIBHBIE ° Onpeﬂeneﬁne cTerneHen OKUCJICHUSI atoMoB | Poccuiickas QJICKTPOHHAs IKOJa.
pcakuuu. XAMHUYECKMX 3JeMEHTOB 1o (Qopmynam, cocrasierue | Conepxanue Kypca « XUMUL»
Ilpakmuueckas paboma Ne 25%/** Gopmynbl OuHAPHEIX coemuHenuii mo crernenu okucienus | (https://resh.edu.ru/subject/29/)
«OnpeneneHHe KHUCIIOTHOCTH ITIOYBBI». aTOMOB XUMHYECKHUX DJIEMEHTOB;

HNHCcTpyKTaX MO TEXHUKE O€301TaCHOCTH ° pabota B Tpymnmax Mo COONIOACHHWIO TPaBHII
Oe3omacHOi paboOTHI B JabOpaTOpUU MPHU UCIOJIB30BAaHUU
XMUMHUYECKON TMOCyAbl U 000PYAOBAaHUS, a TaKXKe IPaBHII
oOpallleHHs C TOPIOYUMU BEIIECTBAMU B OBITY.
Dopma npogeoeHus 3auAmuiL: MIPOBEICHHE
9KCIIEPUMEHTOB (UTpa), pelIeHHe KEWCcoB, OOCYXKICHHE,
Oecena, MO3TOBOI HITYpM, MIpOBEJICHHE
poeCCUOHATBHOU MTPOOBI

27 | OKUCIUTEIBbHO-BOCCTAHOBUTEIIHHBIC . Ompenenenue  creneHedl  oxkuciaeHus aroMos | Poccuiickas a1eKTpOHHAs HIKOJIA.

peaxiuu.
Ilpakmuueckaa padoma Ne 26**%/***
«Pemenne skcriepuMeHTANbHBIX 33724
1o Teme «OKUCIUTENBHO-
BOCCTAHOBUTEIIbHBIE peakiuu. M3yduenue
peaxiuu B3auMOoAeHCTBUS cynbduTa
HaTpusl C MEPOKCUIOM BOAOPOIA».
HNHcTpyKTax 1Mo TEXHUKE 0€30MaCHOCTH

XUMHYECKHX 3JIEMEHTOB MO (opMyliaM, COCTaBJICHHE
(GopMyIibl OMHAPHBIX COCTUHEHUI MO CTENCHU OKHCIICHHS
aTOMOB XUMHYECKHX JJIEMECHTOB;

o PaGora B rpymmax mo COONIOACHUIO TIPaBHI
OezomacHOi paboOTHI B Ja0OPAaTOPHU MPH HCIOJIB30BAaHUU
XAMHUYECKOH TIOCYABl M 00OpYHOBaHMS, a TAaKXKe MpPaBUII
oOpalieHust C TOPIOYMMH BEUIECTBAMU B OBITY.

Dopma npogeoenus 3aHAMUU: IPOBE/ICHUE
IKCIIEPUMEHTOB (WMTpa), pelieHne KeicoB, 00CYKIECHHE,
Oecesia, MO3TOBOH IITYpM

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




28

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

peaKIuu.
Ilpakmuueckas  paboma Ne 27**
«Ornpenenenue pH B xoJe

OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakumii». HWHCTpyKTaX @0 TEXHUKE
0e30macHOCTH

J Omnpenenenue  CTeNeHEH  OKUCICHUS  aTOMOB
XUMUYECKUX DIIEMEHTOB 10 (opMyliaM, COCTaBJICHUE
dbopMyIbl OMHAPHBIX COCTUHEHUN MO CTETICHU OKHCIICHUS
ATOMOB XUMHYECKUX JICMCHTOB;

. pabota B Trpymnmnax 1Mo COOMIOACHUIO TPaBHII
Oe3omacHoi paboThl B 1a00OpaTOpPUU MPH UCIIOJIE30BAHUH
XAMHWYECKOH TOCYABl U 00OPYHAOBAaHHS, a TAKKE MPABUII
oOpamieHns ¢ TOPIOYNMH BEIIECTBAMU B OBITY.

Dopma nposeodeHus 3AHAMUL. MPOBEJCHUE
SKCIIEPUMEHTOB (UTpa), pelieHue KeicoB, 00CyXKIeHuE,
Oecena

Poccuiickast >neKTpOHHAs IIKOJIA.
Copnepxanue Kypca « XuMUsI»
(https://resh.edu.ru/subject/29/)

29-
30

OKHCITATEITEHO-BOCCTAHOBHUTEIBHBIC
peaxIuu.

CocraBiieHHE ypaBHEHUHN MTPOCTHIX
OKHCIIUTEIIBHO-BOCCTAHOBUTEIILHBIX
peaKkuuii 1 pacCTaHOBKA B HUX
K03(PHUITMEHTOB METO0M SJIEKTPOHHOTO
Oamanca * / **

o Onpenenenre OKUCIUTENSI U BOCCTAHOBUTEIIS;
ydyacTH€ B pACCTaBJICHHUU KOAPOUIUEHTOB B CXeMax
MPOCTBHIX  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
METO/IOM 3JIEKTPOHHOTO OanaHca;

. paboTa B Tpymnmax Mo HaOIIOIEHUIO XUMHUYECKUX
OTNBITOB MO  IUIaHy,  aHalu3y  pe3yJbTaToOB U
(bopMyIUpPOBAHUIO BHIBOJIOB.

Dopma nposedenuss  3aHAMUU:  PEIICHUE
o0cyxaenue, 6eceaa, MO3TOBOM MITYPM

KEHCOB,

Pocculickas 35eKTpOHHAs MIKOJIA.
Coaepxxanue Kypca «XUMHSD»
(https://resh.edu.ru/subject/29/)
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[Ipoext — 3T0 poCcTO

° [IpoBeneHue MIPOEKTHO-UCCIIEI0BATEIHCKOM
paboThI IO BEIOPAaHHOM TEME;

) nucrnioyp3oBanre MKT g co3manms Monaenei,
MOJATOTOBKHU MPE3CHTAIMH, TOKIAI0B 110 TEME.

@Dopma npogedenus 3anamuil: 00CyXJIeHUE, TUCKYCCHS,
pelIeHne KeCcoB

32

PaboTa Hax mpoexkTom

o [IpoBenenue MIPOCKTHO-UCCIIC0BATEIbCKO M
paboTHI IO BEIOpaHHOM TEME;

o ucnosb3oBanue UKT mis co3nanus Mozenei,
IOJITOTOBKM IIPE3EHTAIHH, T0KIaI0B 110 TEME.

Dopma npogedenus 3anamuii. 00CyXKJIeHHE, NTUCKYCCHs,
pELICHNE KENCOB

33

PaboTa Hag mpoexkToM

° [IpoBenenue IIPOEKTHO-UCCIIEI0BATEIBLCKOM
paboThI O BHIOpAHHOH TeMe;

° nucrnoyibzoBanue MKT mig co3manmst Monaeneu,
ITOJArOTOBKH NPE3EHTALNH, JOKIA0B I10 TEME.




Dopma nposedenus 3anamuil: 00CYXJI€HUE, TMCKYCCHUs,
pELIEHUE KECOB

34

3amuTa npoekra. [lonBenenrue nToros

. BricTpanBanue pa3BEpHYTHIX YCTHBIX OTBETOB.
Dopma npogedenus 3auamutl; 3alUTa MPOEKTOB B opMe
UTPBI




IIpuioxenue 1

TpeGoBaHus K CTEHI0BOMY JOKJIATY

Pabora momxHa OBITH OATOTOBJICHA B IEYATHOM BHUJIE U pa3MenieHa Ha 1 wim 2 nuctax ¢popmata

Al. B paboTe 00s13aTeNbHBI CIIEIYIONTNE KOMIOHEHTHI:

TUTYJIbHBIN THCT (Ha3zBaHue noknana, ®.1.0. aBropa)
caM MPOEKT B TE3UCHOM / PE3CHTAIIMOHHOM BapHaHTE;
pe3ynbTaThl paboThI;

pa3IuyYHbIE IPUJIOKEHNUS, BBICTABOUHBIN MaTepual, (hoToMarepual (IIpy HaJIUuum).

KpuTepuu onieHKH CTEHI0BOT0 IOKJIa/1a:

AKTYaJIbHOCTB, ICJIb, HATMIUC PE3YIbTATOB;
HarjasiAHOCThb JOKJIaaa,
JIOTUYHOCTDH pasMEIICHUA MaTCpuraia.
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