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IlosicHuTEILHANA 33HI/ICK31

AKTyaJ’IbHOCTLI/IH33Ha'{eHI/Ieﬂp0FpaMMbI

[Iporpamma pa3paboTaHa B COOTBETCTBUU C TpeOoBaHUSAMH (elrepalbHbIX TOCYJapCTBEHHBIX
00pa3oBaTeNbHBIXCTaHAAPTOBOCHOBHOT000OEerooopazoBanusi(nanee —>DIOCOOO),opueHTHpPOBaHA Ha
ofOecrieueHre WHIUBUIYaJIbHBIX MOTPEOHOCTEW oOOyyaromuxcs | HampaBieHa Ha JOCTH)KEHUE
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHMS MPOTPaMMbl OCHOBHOTO O0IIEro oOpa3zoBaHMs C y4ETOM BBIOOpa
YYaCTHHKaMU O0pa30BaTEIbHBIX OTHOLICHUHA KYpCOB BHEYPOUHOH MAEATENBHOCTH. OTO TIO3BOJISET
obecrieunTh enuHCTBO oO0s3aTenbHbIX TpeboBanuit GI'OC OOO BO BCEM MPOCTPAHCTBE IIKOJIBHOTO
0o0pa30BaHMs: HE TOJIBKO HA YPOKE, HO U 3a €ro Ipe/ieiaMH.

[IporpaMMa BHEYpOYHOH JESATEIbHOCTH IO XUMHHM OCHOBBIBAETCS Ha COUYETAHHUU JIAOOPATOPHBIX
UCCIEIOBAaHUH C MCIHOJBb30BaHMEM OOOPYIOBaHMS LEHTPOB O0Opa30BaHMSA €CTECTBCHHO-HAYYHOM
HanpaBieHHocTH «Touka pocta» W (OpMHUPOBAaHUS ILIEHHOCTHOTO OTHOUICHHS K HPUPOAE, 3HAHUSAM,
3/I0pOBbIO, YEPE3 OPraHU3ALMIO UCCIIEA0BATENLCKOM U SKCIIEPUMEHTAIBHON AEATEIbHOCTH.

HpI/I peajm3anin MporpaMmbl Kypca BHeypquoﬁ JeATEeILHOCTH «XHUMHUS YBJICKATCJIBHO W IPOCTO»
HCIIOJIB3YCTCA O60py,[[0BaHI/IC LHCHTpa O6paSOBaHI/I${ CCTCCTBCHHO-Hay‘{HOﬁ HaIIpaBJICHHOCTHU «Touka
PpoCTa», 4TO IMMO3BOJIACT:

® COBCPUHICHCTBOBATH YCJIOBHUS IIOBBIIICHHS KAa4Y€CTBa O6paSOBaHI/I$I B IIKOJEC IIO y‘le6HOMy
MpeaAMETy ((XI/IMI/IH»;

° paciipiaATb BO3MOKHOCTHU 06yqafou11/1xc;1 B OCBOCHHUH yqe6H0ro npeameTa «XumMusa» u
nporpamm BHeyquHOﬁ JACATCIIBHOCTH W JOIIOJIHUTCIIBHOI'O 06p2130BaHI/I$I CCTCCTBCHHO'HaquOﬁ
HaIpaBJICHHOCTH

. 0TpabaThIBAThIIPAKTHUECKUEYMEHHUATIOYIEOHOMYIIPEIMETY « X UMUS» ,HE0OXOTUMBIE
JUIsiperenusizaanuii BecepoccuiickoonuMnuaasinkonbHuKoB(qanee—BcOI),Bcepoccuiicknx
npoBepouHbIxpaboT(nanee—BIIP),rocy rapcreennoiinrorooiiarrecranuu(nanee—I MA);0  popmuposars

(YHKIIMOHATIBHYIO IPAMOTHOCTh 00YYatOIIUXCsl.

3amaueit megarora, pabOTAOIIETO MO MPOrPaMMe, SBJISIETCS Pa3BUTHE Y 00yYarONIUXCs MO3HABATEIHLHOTO
MHTEpeca K DKCIEPUMEHTANIbHON M HCCIEeN0BATENbCKONM 4YacTH y4eOHOTo mpeamera «XUMHSD, B TOM

E17(03) (X

. yepe3yTriy0ieHne3HaHHHOXUMHYECKUXBEIIECTBAX,IEMOHCTPAIUANX3HAYCHUSIIIST TPUPOIBI
U 4EJI0OBEKa;

® (1)OpMHpOBaHI/IeYMeHI/ISICaMOCTOHTCJ’IBHOHpOBO,}II/ITBOHBITBII/II/ICCJ'IGHOBaHI/IH;

. pa3BUTHEYMEHHUSICIAThBBIBOILIOCBONCTBAX BEIIECTB, UXBAXKHONPOJIMBKM3HHUEIIOBEKA 1
00111eCTBA;

. pa3BuUTHE YMEHUS y4acTBOBAThHB MPOCKTHO-UCCIIEI0BATEIHCKOM

JEATENLHOCTH

HNCaAMOCTOATCIbHOOPIraHN30BEIBATHEC,

'O¢gopmaenue nporpaMMbl He0OX0AMMO NPHBECTH B cooTBercTBHe ¢ Ilosio:kenmem o pabouei
nporpamMmMe y4eOHbIX NMpPeAMETOB, Y4eOHBIX KYPCOB (B TOM 4YHCJIe BHEYPOYHOUl JesITeJIbHOCTH),
npunateiM B O0.
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® paSBI/ITI/IeHaBBIKOBKOMMyHI/IKaI_[I/II/I,Ha6JHOI[aTeJIBHOCTI/I,TBOp‘IGCKOI‘OBOO6pEDK€HH$I.

BapuanTbipeasm3anuunporpaMmmMbinGopMbINPoOBeAeHUs 3aHATHI

[IporpammapaccunTanaHaOpraHu3aHIOPad0THICO0YYaroIUMUCs 7—9KkaccoBBOOBEMEe684acoB.

3aHATHS 110 TpOTpamMMe MPOBOIATCA B (HOpPMAx, MO3BOJSIONIMX OOYYAIOMIUMCS BhIPA0ATHIBATH HABBIKU
IIPOBEJICHUS SKCIIEpUMEHTA U MCCIeA0BaHUs (HampuMep, IPakTHUECKOi paboThl, IPOEKTa, TOMCKOBBIX U
HAy4HbIX UCCIIEIOBAHUN, BUKTOPUH, SKCKYPCUM, UTP U T. 11.).

[IporpamMmmaMoskeTOBIThpEaTN30BaHABTEUCHUEABY XJIET, €CIIN3aHATHAIPOBOAATCS | pa3BHEIEIIIO.

B3auMocBsA3bCIIPOrpaMMoOii BOCIIMTAHUSA

[IporpamMMakypcaBHEYpPOUHOUIEATETHHOCTUPA3PA00TaHACYYETOMPAOOIESHITPOT PAMMBIBOCTTUTAHHSI,
YUUTBHIBACT TICHXOJIOTO-TIEIarOrMueckue OCOOEHHOCTH Bo3pacTa oOyuarommxcs 7— 9 Ki1accos.
CoenuHeHre Ha MpPaKTUKe 00ydYarolield U BOCIUTATENbHON ACSITENbHOCTH MeAarora, OpUEeHTUPOBAHUE €€
HE TOJIbKOHA MHTEJUIEKTyallbHOE, HO M HAa HPaBCTBEHHOE, COIIMAILHOE pa3BUTHE PEOCHKA, IPOSBISETCS:

. B TPOBEICHUM WHTEPAKTUBHBIX (OPM 3aHATHH, O0OECIEYMBAIOIINX BOBJICYCHHOCTD
00yyaroIuxcst B COBMECTHYIO C II€JaroroM U CBEpCTHUKAMU AEATEIbHOCTb;

® BCO3,I[aHI/II/IyCJ'IOBHﬁﬂﬂﬂpa(ﬁBI/ITI/IHI/IpeaJ'II/BaI_II/II/II/IHTepecaO6y‘IaIOH_II/IXC${

K CaMOPa3BUTHUIO;

® B CTUMYJIMPOBAHUU 06yqa}omnxc;1 K I/IHTCJIJICKTyaHBHOﬁ JACATCIIbHOCTH, (bOpMI/IpOBaHI/II/I
MHPOBO33PCHHA HAa OCHOBC HAYYHOI'O ITO3HAHHA MUPA.

Pexomennyercs uCHoOnb30BaTh JaHHYK MpOrpaMMmy s IIKOJ C HHU3KUMH 00Opa3oBaTeNbHBIMU
pesyasTatamu (nasnee — LIIHOP), nns moAroToBKM 00yYaronuXcsl K yCTIEIIHOMY BBIMIOJTHEHUIO 3a/IaHUM
I'MA, BIIP u pesynpratuBHOro ydactus Bo BcOILl. Takke mporpamMma mo3BosisieT (popMHpOBaTh Y
oOydaromuxcsi  (pyHKIHOHAIBHYI0 TPaMOTHOCTh (€CTECTBEHHO-HAYYHYID U  YHTaTelbCKyl). B
TEMaTHYECKOM IUIAHUPOBAHWM MPOrpaMMBbl pacCTaBiI€Hbl yKa3aTelIM MpakTHUYEeCKUX paboT A
noarotoBku Kk BIIP — *; k THA — **; k BcOII — ***,

Conep:xxaHueKypcaBHEYPOYHOHIEATEILHOCTH

7-8KJIACCBI
Temal.llepponayanbHblexuMuYeckuenoHATHA(10 yacoB)

XuUMHUsT — BakKHasg 00JaCTh €CTECTBO3HAHUS U HpaKTI/I‘IeCKOﬁ ACATCIIBHOCTHU YCJIOBEKA. Poxp xumMun B
KHU3HM 4YeloBeKa. XHMHSA B cuCTeMe HayK. [IoHSATHE O TeOpeTMYeCKMX M HMIIMPUYECKHX METOoJ]ax
MO3HAHUSI B €CTECTBEHHBIX Haykax. IIpeicraBieHus o HayyHOM MO3HAHUHM Ha AMIUPHUYECKOM YPOBHE:
HaOJIoIeHNe, M3MEpeHHue, HKCIEPUMEHT, MOJAEIHPOBAHME, BBIYMCICHUE, HAa TEOPETHUYECKOM YPOBHE:
Hay4HbIeQaKThI,Ipo0IeMa, TUI0Te3a, TeOpHUsl,3aKOH. UCTOUHUKMXUMHYECKOM uHpopmanuu.Ilonstueo
MeToax paboThl ¢ XMMHUYECKMMHU BemecTBaMu. OO0py/ioBaHKE IIKOJIBHOM XMMHUYECKOH J1TabOpaTOpHH.
[TpaBuiia 6e30macHOro OOpaIEHHS C BEIECTBAMU U JJAOOPaTOPHBIM 000y I0BaHUEM.

Uucteie BemecTBa U cMecH. [[OHATHE O TOMOTEHHBIX M T€TEPOTeHHBIX cMmecsix. CrmocoObl pasneneHus
cMmecert. OYNCTKA BEIIECTB.



BemectBa u xumuyeckue peakuuu. [IpocTeie U ciioHbIe BelecTBa. MeTajyibl 1 HeMeTauibl. BelecTBa
MOJIEKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO CTPOCHHS.

Xumnueckas (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa
BemecTB. OTHOcUTenbHas aromHas Macca. OTHOcUTenbHas MOJIEKyJsApHas Macca. MaccoBas nons
XMMHYECKOI0 3JIeMeHTa B coefuHeHuu. Haxoxiaenue npocteimeil GpopMyiel BeliecTBa IO MacCOBBIM
JIOJISIM 3JIEMEHTOB.

KonuyectBo BemecTtBa. MousipHas macca. Pacuersl mo ¢opmysiaM XMMHYECKHX COCIMHEHHH. MosbHas
JIOJIs XUMHUYECKOT'0 AJIeMeHTa B coenHeHun. Haxoxaenue npocreiinieil ¢opmMyJibl BeleCTBAa TOMOIbHBIM
JIOJISIM DJIEMEHTOB.

Ou3nyecKkue M XUMHUYECKHE SBJICHMs. XUMHUYECKas peakuus U e¢ MPU3HAKU. YCIOBHS HPOTEKaHUs
XUMHYECKHX peakUuid. 3aKOH COXPAHEHUs MAacChl BEIIECTB. XUMHUECKUE YpaBHEHUS. TUIIBI XUMUYECKUX
peakuuii (COeAMHECHHUS, PA3JIOKCHHUS, 3aMEIIICHHUS,00MeHa). PacdeThl M0 XUMUYECKUM YpaBHEHUSIM.
Buiuucnenusa(cucnonvzosanuemsadanui BIIPuOI'5?):

— MacCOBOMIOJIMXUMHUYECKOT03JIeMEHTAo(hopMyJsie COEIUHEHHUS;
— npocTeneri(hopMyIIbIBEIECTBAIOMACCOBBIMIIMMOIBHBIMIOISIMAIIEMEHTOB;

— KOJIMYECTBA BEIIECTBA, MACCHI 0 N3BECTHOMYKOJIMYECTBYBEIIECTBA, MACCE PEAreHTOB HIIM MIPOAYKTOB
peaxkuu (1Mo ypaBHEHUSIM XUMUYECKON PEAKIIIH ).

Ilpakmuueckuepabomoi:
1. 3HaKOMCTBO C XMMHYECKOH IOCYAOH, C MpaBWIaMH pabOThl B JIAOOpPaTOpUU U
npueéMaMu oOpalleHus ¢ JJabopaTOpHbIM 000PYAOBaHUEM, HU(PPOBBIMU AATYNKAMH 000pPYIOBaHHUS
eHTpoB «Touka poctay.

2. OnpeneneHnecTpyKTyphIIUIaMEHH.
OnpeneneHneynCThIXBEIIECTBU CMECEH.
[IpoBeneHNEOUNCTKUBOABIOTPACTBOPUMBIXIIPUMECEN.
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5. OrnpeeneHneBo1I0TPOBOTHONUANCTHILTUPOBAHHOMBOIBI.

6 Omnpenenenue, JOKaKOUTEMITEPaTy PhIMOKHOHATPETH BEIIECTBO.
7

N3mepenue temriepatypbl KUIIEHUS BOJBI C TIOMOIIBIO 1a00paTOPHOTO TEPMOMETPA
U JaTYUKa TeMIEepaTyphl.

8. OnpenenenrereMneparypbIKpUCTAIUIM3AMBEIIECTBA.

9. N3ydennepu3nuecKuxcBONCTBMETAIIOB.

10.  M3yuyeHHMeNpH3HAKOBXMMHUYECKHXPEAKIINH : BBIICIICHUESHITOTIIOICHUETETIA.
11.  M3yuyeHHMe3aKOHACOXpPAaHEHUSIMACCHIBEIIECTB: IPOBEICHUEIKCIIEPUMEHTA.

Tema2.BaxxHelimuenpeacraBuTeTHHeoprannyecknxsemecrs(11 yacon)

[IpencraBnenus o razax. 3akoH ABoraapo. MoJsipHbIii 00b¢M Ta30B. OTHOCHTENIbHASI TUIOTHOCTh Ta30B.
OrnpeziesieHe OTHOCUTENBHOM MOJIEKYJISIPHOM MacChl Ta3000pa3HOTO BEIIeCTBA IO W3BECTHOM
OTHOCHUTEIBLHON MIOTHOCTH. OOBLEMHBIE OTHOIIIEHHUS Ta30B IIpHU XUMHUYCCKUX PCAKIIHAX.

TemoBoil >PeKkT XUMHUECKON peakuu, TEPMOXMMHUYECKHE YpaBHEHHUS, JK30- U 3HIOTEPMHUYECKHE
PEaKIMH.

20CHOBHOUTOCYIapCTBEHHBIAIK3aMEH.



PactBophl. HacklllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPHl. PacTBOpMMOCTH BemiecTB B Bojae. PDakTopsbl,
BIIUSIOUIMEHAPACTBOPUMOCTHTBEPBIXUTa3000pa3HbIXBenIecTB. CIOCOOBIBBIPAKEHUSIKOHIIEHTPALIUU
pPacTBOPOB: MAacCoOBasi A0JIsl pACTBOPEHHOTO BEIIECTBA, MOJISIPHAS KOHIIEHTPAIUS.

Knaccudukanus neoprannuecknx coenunennit. Oxcuasl. Kucnorel. OcaoBanus. Conu (cpeaHue,KUCIbIC,
OCHOBHbIE, JABOHHBIE). MexayHapoaHass HOMEHKJIATypa HEOpPraHW4YecKuX CoequHeHHH. TpuBHalbHBIC
Ha3BaHUsI OCHOBHBIX KJIACCOB HEOPTaHMYECKUX coeAuHeHuU. Du3nyeckue u XapaKTepHbIE XUMHUYECKUE
cBoicTBa. [lomyyeHne OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCTUHEHHI.

['eneTnyeckascBI3bMEXTYKIACCAMUHEOPTAHUYECKUX COSTUHEHU.
Bviuucnenus(cucnonvzoeanuemsaoanuuBIIPuOId):
— 00BEMa, KOJTNIECTBABEIIECTBATA3aII0N3BECTHOMYETOKOJINYECTBYBEIIECTBAMIINOOBEMY;

— 00BEMOBIa30BII0YPABHEHUIOXUMUYECKONPEAKIINY;

— [I0YPaBHEHUSMXUMHUUECKONPEAKIIMN:KOIUYECTBABEIIECTBA,00bEMa, MACCHIITOM3BECTHOMY
KOJIMYECTBYBEILIECTBA, 00BbEMY, Macce peareéHTOB UM MPOAYKTOB PEAKIIMH;

- CHUCITOJIb30BAHUCMITOHATHUAKMACCOBAAA0JISIBCIICCTBABPACTBOPEY

— CHUCTIONIb30BaHUEMITIOHATUSICMOJISIPHASIKOHIICHTPAIHSIPACTBOPEHHOT OBEIIIECTBAY ;— c
UCTIOJIb30BaHUEMT PA(PUKOBPACTBOPUMOCTH ISl PACUETOBPACTBOPUMOCTH BetlecTB. IIpakmuyueckue
padomuor:

12. OmnpenenenrecocTaBaBo3Iyxa.

13.  OmnpenenenuererioBoroddpexrapacTBOPECHUSIBEIIICCTBBBO/IE.

14.  M3yueHMesK30TepMUUYECKUX PEAKIIMM.

15.  UM3yuyeHHEeIHTOTePMUUECKUXPEAKIIHIA.

16.  M3yueHHe3aBUCHMOCTHPACTBOPUMOCTHUBEIIECTBAOTTEMIIEPATYPHI.

17. Hab6mronenne3apocToMKpUCTAIIIOB.
18.  M3yueHHeCcBOWCTBIIEPEHACHIIIEHHBIX PACTBOPOB.

19.  Ompenenenue KOHIIEHTPAIMU  BEIIECTB  KOJIOPUMETPHUECKUM  METOIOM IO
KaIMOpOBOUYHOMY TpaduKy.

20.  IIpoBeneHuepeakMUpa3I0KEHUs KPUCTAJUIOTHIPATA.

21.  PemenumeskcrnepuMeHTaNbHBIX3aMaunoTeMe«OcHoBanus. TermnoBoiid G ekt peakunn
TUIPOKCHU/IA HATPUS C YTIIEKUCIIBIM Ta30M.

22.  Pemennme OKCHEpHUMEHTATBHBIX 3amad 1o Teme «OcHoBaHusi.  Peakmms
HEUTpAIU3aLun».

Tema 3. Ilepuoanuecknii 3akoH u Ilepnoanuyeckas cucrema xXuMu4eckux jemenTos /1. U.
MenaeneeBa.CTpoeHueaToMOB. XUMNYeCKASACBA3b. OKMCIUTEIbHO-BOCCTAHOBUTEILHbIE
peaxuuu (13 yacoB)

ITepnonnueckuii 3akoH. [lepnonnueckas cucrema xummdecknx anemeHToB . M. MenneneeBa. CtpoeHune
aTOMOB. OJEKTpPOHHas OpOUTallb. DHEPreTUYecKUe YpOBHM M TMOJYPOBHHM aroma; s-, P-, dopburanu.
OneKTpOHHbIE KOH(UTYpaluu U 3JIEeKTpoHHO-Tpaduyeckue GopMyiibl aToMoB. CTpOEHHE ANEKTPOHHBIX
o6oouek atomoB TepBbIX 20 xumuyeckux snaemeHTOB [lepmoamueckoit cuctemsl JI. . Menneneena:
pacrpeienieHue 3JIEKTPOHOB 110 SHEPreTUUECKUM YPOBHSM, OLYPOBHAM U OpOUTAISAM. 3aKOHOMEPHOCTH



U3MEHEHHUs paJiyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETaJUIMYECKUX CBOMCTB IO
rpynnam u nepuojaam. M3aMeHeHue KUCIOTHO-OCHOBHBIX CBOMCTB COETMHEHUN XUMHUYECKHX 3JIEMEHTOB B
nepuoAax M rpyImax.

ONEKTPOOTPULIATEIBHOCT XUMUYECKUX 3JEMEHTOB. XHMHUYECKass CBSA3b M €€ BHUJbL: KOBaJEHTHas
HOJISIpHAs CBSA3b, KOBAJICHTHAs HENOJSPHAs CBS3b, HOHHAS CBSI3b. MeXxaHU3Mbl 00pa30BaHUs KOBAJICHTHOM
U MOHHOMW CBSI3U. DJIEKTPOHHBIC U CTPYKTYPHbIE (POPMYJIbI BEIIECTB. THIBI KPHUCTALUTUUYECKUX PEIICTOK:
WOHHAas1, aTOMHasi, MOJIEKYJISIpPHAs U UX XapaKTEPUCTUKH.

Crenenb oxucienus. OrmnpeneneHue CTENCHEW OKHUCICHUS aTOMOB B OWHApHBIX COCIUHCHHSX.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE peakiuu. [Iporiecchl oKucaeHus 1 BocCTaHOBIEHUsI. OKUCIUTENN U
BoccTaHoBUTeNU. COCTaBI€HHE YPAaBHEHHUH MPOCTHIX OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEAKIHUA U
paccTaHOBKAaBHHUX koaddumeHToBMeTogoMaIekTpoHHorodananca. Ilpoext.Beitbopremsr. Pabotanan
npoektoM. Ilpakmuueckue padomoi:

23.  MopenupoBaHue CTPOCHHMS MOJIGKYJ TIpU TIOMOIIM PUCYHKOB, MOJICNEH,
ANEKTPOHHBIX U CTPYKTYPHBIX (hOPMYII.

24.  OnpeneneHne  TeMmeparypbl — IUIABJICHHS  BEIIECTB C  pa3sHBIMH  THIIAMH
KPUCTAIIINYECKUX PELLETOK.

25. OHpeHeHeHI/IeKI/ICHOTHOCTI/IHO‘IBLI.
26. Pemenne OKCIICPUMCHTAJIbHBIX 3aaa4 110 TEMC «OKHCIUTEIIBHO-
BOCCTAHOBUTCIIbHBIC PCAKIINH.

H3ydeHnepeakimuB3auMoAeicTBUSICY Ib(UTAaHATPUSACTIEPOKCUIOMBOIOpo1an.27. Onpenenenue pH
B X0/1€ OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIIH.

9 KUIACC
Tema4.BemecrBanxumudeckuepeaxkuun(l1yacon)

OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHUECKUX peakiuil. Knaccudukanus XxuMuyeckux peakuui
[0 pa3IMyYHBIM Ipu3HakaM. 3akoH I'ecca m ero cneactBus. BpluMcieHus 1O TEPMOXMMHUYECKHUM
YPaBHEHHUSIM.

[loHsiTHE O CKOPOCTM XMMHUYECKOM peakIuu. 3aKoH JAecTByronmx Macc. DakTopsl, BIUSIOUIME HA
CKOPOCTh XUMHUUYECKOU peaknuu. DHeprus akTuBanuu. [lonstue o katammze. epmentsl. UTHrHOUTOPHL.

[TonsTne 006 0OpaTUMBIX UM HEOOpaTUMBIX XUMHYecKuX peakuusax. [Ipunnun Jle [artenve. YcinoBus
CMELICHUSI XUMUYECKOro paBHOBecHs. DakTOpbI, BIUAIOIIME HAa COCTOSHUE XMMHMUYECKOIO PABHOBECHS.
[IporHozupoBanrne BO3MOXKHOCTH IMPOTEKAaHUS XMUMHUYECKUX IPEBPALICHUN B Pa3JINYHBIX YCIOBHAX Ha
OCHOBE IIPEJICTaBICHNUN 00 N3YUEHHBIX FJIEMEHTAaX XUMUYECKOW KMHETUKU U TEPMOJAMHAMUKH.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE pPeakluu. Ba)kHble OKHCIUTENW M BOccTaHOBUTENnUW. llepmanranar
Kamusa (xapaktepuctuka). CocCTaBiIeHHE YpaBHEHHUU OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUNA C
HCIIOJIb30BaHUEM METOa JIEKTPOHHOTro OanaHca.

DJIEKTPOJIUTHYECKAST ~ AUCCOUMANMSA. XHMHUYECKHE peakluu B pacTtBopax. Kpucramioruapatsl.
DIEKTPONTUTHI U HEEKTPOIHUTHl. CHIIBHBIC U CIIa0bie dJIEKTPOIUTHL. CTENeHb TUCCOIMAIINU, KOHCTAHTa
nuccounanuu. MoHHOe npousBeeHne Boabl. Bonopoansiil mokaszarens. MHIUKATOPHI.

9HCKTp0J’II/ITI/I‘-IeCKa}II[I/ICCOI_II/IaL[I/IHKI/ICJ'IOT,OCHOBaHHﬁHCOHeﬁ.

Peakuiuu nonHoro oOMeHa. Y CI0BuUS MPOTEKAHUs peakuuii HOHHOTO oOMeHa. MoJeKysipHbIe, TOJTHBIE U
COKpAILICHHBIE HOHHBIE YpaBHEHMsI peakunil. KauecTBeHHbIE peakliiy Ha UOHBI.
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I'maponuzcosneit. MToHHBIEypaBHEHUATHAPOIN3ACOIICH. XapaKTepCPeIbIBBOAHBIXPACTBOPAX COJIEH.
Buotuucnenusa(cucnonvzosanuemsaoanuuBIIPuOId):

— TemwioBoro A¢p@deKra XUMUYECKOW peaklud 10 KOJMYECTBY BEIIECTBA, Macce WU 00BEMY,
POpEarupoBaBIIETO WM OOpPA30BaBIIErOCs BEIIECTBA (M0 TEPMOXHMMHUYECKOMY YPABHEHHUIO PEAKIIMH).
Ilpakmuueckue pabomoi:

28.  PemeHneskcnepruMEHTAIbHBIX3a1a49I0TEME« DK TPOTUTHIECKAs PEaKIIUsD.

29.  PemenneskcnepruMeHTAIbHBIX3a1a49I0TEME« DK TPOIUTHIMHEITEKTPOIUTED.

30.  PemenueskcrnepuMeHTATbHBIX3a1a4I0TeMe«CHIIbHBICUCIIA0BIEATICKTPOIUTED).

31.  UM3yueHHMEBIMSHUATEMIIEPATYPHIHAIMCCOLHALHIO.

32.  M3yueHHMEeBIMSAHUSAKOHIICHTPAIMMPACTBOPAHAANCCOLUALIUIO.

33.  H3yueHHEeBIUSHUAPACTBOPUTEISHAHCCOUALIUIO.

34.  OnpezneneHUEKOHICHTPALIMHUCOIUIIOIEKTPOIIPOBOIHOCTHPACTBOPA.

35.  PemenmneskcnepuMeHTa bHbIX3a1aunioTeMe«Peakunnonnorooomena. Bzanmoneiic

TBHE T'MJIPOKCHUIA Oapusi C CEpHOU KHCIOTON.
36.  OmnpenenennepHpacTBOpOB.

37.  Pemenue »SKCHepUMEHTalIbHBIX 3a1ad 1o TeMe «Peakuus HeHTpanu3aunuu.
B3anmopeicTBre ruipOKCHIa HaTPUS C COJITHON KHCIOTOW.

38.  PemenueskcnepuMeHTalbHbIX3a1aunioTeMe«/lernapatanusconein».

39.  HM3yueHHeBIUSHUAPAZTHIHBIXPAKTOPOBHACKOPOCTHPEAKITHH.

40.  OmnpeneneHUEXJIOPUA-HOHOBBIUTHEBOMBO/IE.

41.  OnpeneneHue  HUTPAT-UOHOB B MHUTATEIbHBIX  pPacTBOpax €  IOMOUIbIO

HMOHOCEJIEKTUBHOIO JJIEKTPOAA.

Tema 5. HemeTtasuibl 1 ux coeguHeHus (7 yacoB)l amorenpl. XuMHUYECKHECBOMCTBA

rajioreHoB. CoeIMHEHUs TaJOTEHOB.

Onementsl VIA-rpynmnbel. Xumudeckue cBoiicTBa 3neMeHTOB VIA-rpynmbel. CBoiicTBa U COEAMHEHUSA
aneMeHToBVIA-rpynmsl. [IpencraBiaeHUIOXMMHUYECKOMITPOU3BOICTBEUCBA3AHHBIXCHUMITPO(ECCUsIX.

KauecTBeHnHble peakuuu Ha cynbQuT-, CcyiabGua- U cyiabdar-aHuoHbl. HaxoxaeHue cepbl U ee
COEIMHEHU B IPUPOJE.

OnemeHThl VA-rpynmbel. A3otr. Ammuak. Comu ammonusi. KadecTBeHHas peaknusi HA MOHBI aMMOHHUSI.
Coenunenus a3ora. KauecTBeHHbIe peakliui HA HUTPAT- U HUTPUT-aHUOHBI.

®ochop. Coemunenus Qochopa. KauectBennass peakmuss Ha ¢ocdar-uonsl. [IpencraBiaeHus o
ranorenunax gocdopa (111, V).

Onementsl [VA-rpynmel. Yraepon, amnorpornHbie Monudukanuu (rpadur, anMas, ¢ysuiepeH, rpadeH,
HAaHOTPYOKM), (U3MYECKHEe W XUMHUYECKHE CBOWCTBA TMPOCTHIX BemecTB. aacopOuuu. CoenuHEeHHs
yraepoaa. KauectBeHHas peakius Ha kapOoHaT-HOHBL. bop. OcoO0eHHOCTH CTPOEHUS aToMa.

OO6mumenpencTaBIeHusI0PU3NIECKUXUXUMUIECKUXCBOMCTBAX. bopHasKHICTOTA.
Buviuucnenus(cucnonvzosanuemsaoanuit BIIPuOI'3):

— MacCBIIPOAYKTapeaKIMUIION3BECTHONMACCOBON(00bEMHOI)101e(%)erOBbIX01a0TTEOPETUYECKH
BO3MOJKHOT0;



— MaccoBor(00beMHOI ) 10H(%0)BBIXOAAPOTYKTAPEAKIIMUIION3BECTHOMMACCE(00BEMY )HCXOTHOTO
BEIIECTBA U MPOJYKTa PEaKiuu;

— M30BITKA0THOTOU3PEAreHTOB(II0yPaBHEHUAMXUMUYECKUX PEAKIIHIA );

— 00BEMOBrazoBIIOYpaBHEHUIOXUMIUECKOpeaknn. [Ipakmuueckuepadomul:
42. PemenneskcnepumeHTaIbHBIX3a1a4I0TEMEe« CBOMCTBAOPOMHON BOIBD.

43. Pemenne skcniepuMeHTaNbHBIX 3a1a4 110 Teme «Hemeramel. ['asnorensl. 3yuenne
(U3NIECKUX U XUMUYECKUX CBOICTB XJIOpay.

44.  PemenmeskcnepuMeHTaIbHbIX3a1aunoTeMe«] maBieHnenKprucTamm3anys
cepbD».

45, PGH_IGHI/ICBKCHepI/IMeHTaJ'IBHBIXSa,I[aLIHOTeMe((HeMeTaJ'IJ'IBI.I/I3yquHeCBOﬁCTB
C@pHHCTOFOF&S&HCGpHHCTOﬁ KHCIIOTBI».

46.  PemieHHEIKCIIEPUMEHTAIBHBIX33a1a4IT0TeMe«OCHOBHBICCBOMCTBAAMMHEAKA.
47.  OmnpeneneHrneaMMUAYHONUCEITUTPBIA MOUYEBUHBI.
48. PemntennesKcepuMeHTaIbHBIX3a1au3a1anmi23,240T dnoxumun®,

Tema6.MeTaabimuxcoeanHeHnsi(69acoB)

Mertannuueckast CBsI3b M METAJUIMUECKas KpUCTAJIMYECKasl pelierka (IpUMHMTHUBHas KyOudeckas,
00BEMHO-LIEHTPUPOBaHHAsl ~ KyOudeckas, TIpaHELEHTpUpOBaHHas  KyOudeckas, IeKcaroHajbHas
IUIOTHOYIIAKOBaHHAs1). 3aBUCUMOCTb (DU3MYECKMX CBOWCTB METANIOB OT CTPOEHHMsI KpPUCTAJUIOB.
DJEeKTPOJIU3 PACIUIaBOB U PACTBOPOB COJIEH KaK OJMH U3 CIIOCOOOB MOTYyYEHHS METAILIOB.

MemannwviA-epynn

]_LICJ'IO“IHBICMCTEUIJ'IH . (1)I/I3I/I‘-ICCKI/IGI/IXI/IMI/I‘ICCKI/ICCBOI\/'ICTBEL

]_ueJ'IO‘-IHO?;eMeHI)HI)IC MeTaJJIbl MarHuv u KaJ'IBIIHﬁ: q)HSI/IIICCKI/Ie A XUMHYECKHE CBOMCTBA MarHUs H
Kanplus. BakHeilmne coequHEHHs KajbLUS M MarHusi, cBoicTBa. JKECTKOCTH BOJBI M CIIOCOOBI €€
yCTpaHEHHUSI.

AnroMuHUR: (QU3NYECKHe W XUMHUYECKHE CBOWCTBA amlOMUHUSA. AMQOTEpHbIE CBOWCTBA OKCHIA H
TUIPOKCHIA aMIOMUHMS. Memannvl b-epynn

OcoOeHHOCTH CTPOEHHUSI aTOMOB. SIBJIEHHE «IIpOBaja» IEKTPOHA HA MPHUMEPE CTPOCHUS aTOMOB XpoOMa,
Mmenu, cepebpa. BaneHTHbIe cOCTOSIHUSA aTOMOB d-3JIEMEHTOB, CTENIEHH OKUCIIEHUS! aTOMOB BCOEIMHEHMSIX.
3aBUCHUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB U TMAPOKCUIOB METAUIOB OT 3HAYEHMs CTEIECHU
OKHCIICHHS 3JIEeMEHTa B COeIMHEHUH (Ha IpuMepe coeAMHeHuil Xxpoma). [lepBoHauanbHble MpecTaBICHUs
0 KOMIIJIEKCHBIX COEJUHEHMSIX.

Menpb u cepebpo: cTpoeHue aTOMOB, CTeNeHH OKHucieHus. O01ue KpaTKyue MpeICcTaBlIeHHs 0 (PU3NIECKUX
U XUMHYECKHX CBOMCTBaX MPOCTHIX BEHIECTB (B3aMMOJEWUCTBHE C KUCIOTaAaMH- OKUCIHUTEISIMH), 00 UX
OKCHAAX,TUIPOKCUIAXUCONSIX; X TNpuMeHeHuu.[IpencraBiennsiobaMMiadyHbIX KOMIUIEKcax —cepedpau
Meu. KauecTBeHHBIE peakiuy Ha KaTHOHBI Mean (2+) u cepedpa.

[{uHk: cTpoeHHe aroma, CTENeHb OKUCIEHMs. XapaKTepucTUka (U3NYECKUX U XMMHUYECKHUX CBOMCTB,
IpUMEHeHue, aM(pOoTepHbIE CBOWCTBA OKCUAA U THIpoKcHaa. KadecTBeHHbIE peakliiy Ha KaTUOHBI IIMHKA.

SHyMepanusgaeTcaBCOOTBETCTBUUCAEMOHCTpannoHHOMBepcnenOl dnmoxumun2023-2024yue6rororoaa.



Keneso: crpoenne atoma, cteneHn okuciaeHus. OKCuabl, THIPOKCUIbI U conn xkenesa (1) u sxenesa (111),
WX COCTaB, CBOMCTBA U MojydeHue. KauecTBeHHBIC peakiiny Ha KaTHOHBI XkKele3a (2+) u xenesa (3+).

Bviuucnenus(cucnonvzoeanuemsaoanuuBIIPuOId):

- COCTaBaCMECENCUCTIOIb30BAHUEMPELIEHUSICUCTEMYPABHEHHI;—
10y PaBHEHUAMDJIEKTPOJIN3aPACILIIABOBUPACTBOPOBBEIIECTB;—
Pa3IMYHOr OTUIIANIOYPABHEHUSAMXUMHUUECKUX PEAKIIUH.

Ilpakmuueckuepabomoi:
49. MoaenupoBaHUEMETATUTMYECKOMKPUCTATITNYECKOUPEIICTKH.
50.  Pemenue SKcrepUMEHTANBHBIX 3a7ad 1o Teme «CpaBHHMTENbHAs XapaKTEPUCTHKA

BOCCTAaHOBUTEIBHOM CLIOCOOHOCTH METAJLIOBY.

51. Pemenne OKCIICPUMCHTAJIBHBIX  3aga4 II0 TEME «Kampmuii u  ero COCIUHCHMNA.
BzaumonelicTBrue n3BeCTKOBOM BOJIBI C YTJICKUCIIBIM I'a30M».

52.  Pemenue skcriepuMEHTAIBHBIX 3371a4 10 TeMe «Kemnezo OxucieHue xene3a Bo
BII&YKHOMBO3/IyXE».

Tema7. Xumusinokpy:kawmascpenaa(l0uacosn)

OCHOBBI 2KOJIOTUYECKOM IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIoIIeH cpefibl. DKOJIOTHUeCKUe
npoOJIeMbl, CBSI3aHHBIE C COCAMHEHUSIMU YIJIEpOAa, a30Ta, CEepbl, THKENbIX MeTawioB. [lonstue o
npenenbHo gomyctuMmoit koHueHntpanuu BemecTB (IIIK). Ponp XuMuu B pemieHHMM 35KOJOTHYECKHX
npoOseM. BeinosiHeHne mpoeKTa.

Ilnanupyembiepe3y/ibTATHIOCBOCHUAKYPCABHEYPOUHOMICATEIbHOCTH

3aHATUS B paMKax MIporpaMMbl HAITPABJICHBI Ha obecrnieucHue JOCTHKEHHMH IIKOJIbHUKAMHU JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U ITPEAMETHBIX O6pa30BaTeJ'ILHLIX PE3YJIbTATOB.

JInuyHOCTHBIEPE3yJILTATHI

JIuyHOCTHBIE pE3YyJIbTATBI OCBOEHHUS MPOTPAaMMbl BHEYPOUHOM JEATEIBbHOCTH JIOCTUTAIOTCA B XOJ€
00y4YeHUs1 XMMUU B E€IMHCTBE y4eOHON M BOCHHUTATEIBHOW IEATEIBbHOCTH IMIKOJIb. OHHM OTpaKaroT
TOTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOW MO3UTHUBHBIX IICHHOCTHBIX OpHUEHTAIMA U
paciIvpeHe onbITa ASSITENIbHOCTH Ha €€ OCHOBE. B cghepe nampuomuuecko2o 60CRUMAHU!



HOHI/IMaHI/IGBHa‘-IeHI/IHXI/IMI/I‘-IeCKOﬁH&yKHHTGXHOHOFHHB)KH?.HHCOBpCMCHHOFO

O6I_HCCTB3, B Pa3BUTUHU 3KOHOMHKH Poccum u cBoero peruoHa.

Bcegpepeepasicoanckozoeocnumanusi:

. MPEACTABICHUE O COLMAIBHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE, IPOSBIICHINE KOMMYHUKAaTUBHOM KYJIBTYPBI B pa3HOOOPa3HON COBMECTHOM JIeATEIbHOCTH.
Bcgepeyennocmunayuno2onosHanus:

. MHPOBO33PEHUECKHE  IPEACTABICHUS O  BELIECTBE M  XHMHYECKOW  PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U HEOOXOAUMBIE JJIsl IOHUMaHUS CYIIIHOCTH
Hay4YHOU KapTHUHBI MUDAa;

. OCO3HaHUE IIEHHOCTM HAYYHOTO T[IO3HAHWS Uil Pa3BUTHS KaXJIOro YeJoBeKa U
MPOU3BOJUTENBHBIX CHUJ OOIIeCTBa B LEJIOM, POJIM W MeCTa HayKu «XHUMHSI» B CHUCTEME HAYYHBIX
HpeI[CTaBJleHI/If/'I O 3aKOHOMCPHOCTAX pPa3BUTUA MPHUPOABLI, B3aUMOCBA3AX YCIOBCKa C HpI/IpO[[HOf/'I u
TEXHOJIOTUYECKON CPENIOi;

° IIO3HAaBATCJIbHAsA MOTHUBAIlUd W HUHTCPEC K O6y‘~ICHI/IIO, TOTOBHOCTh M CIIOCOOHOCTH K
CaMOpPa3BUTHUIO U CaM006pa3OBaHI/IIO, K HCCJICIOBATCIbCKOM JCITCIIbHOCTH.

Beghepegpusuueckocoeocnumanus, popmuposanusakyiomypuiz00p08bAUIMOYUOHATLHO200NA2
ONOMY4UsL:

. OCO3HaHUE IIEHHOCTU >KU3HHU, HEOOXOAMMOCTH COOJIOJICHUS TpPaBWI OE30MacHOCTH TP
oOpalleHuy ¢ XMMUYSCKIMH BEIIECTBAMU B YUCOHBIX M KU3HECHHBIX CHTYAITUSX.
Bcegepempyoosocosocnumanius:

. (dbopMUpOBaHHE IIEHHOCTHOTO OTHOIICHUS K HCCIENIOBATEIbCKOM AESITENTbHOCTH Kak K
BBICOKO BOCTPEOOBAaHHOMN B COBPEMEHHOM OOIIIECTRE.

Beghepesxonocuueckoeo socnumanus:

. OCO3HAaHHEHE00X0TUMOCTUOTHOIICHUSKITPUPOIEKAKKUCTOUHUKY KIU3HUHA3eMIIe, OCHOBE

€€ CyIIECTBOBAHUS;

° OCO3HaHI/IerJIOGaHBHoroxapaKTepaBKOJ'IOFI/I‘{eCKHXHpO6HCMHHYTeﬁHXpemeHHH;

® CH0C06HOCTBHpI/IMCHﬂTI)?)HaHI/ISI,HOﬂyqaeMBIerI/II/By‘IeHI/II/IXI/IMI/II/I,I[J'ISIpGIHeHI/ISI?;aZ[aLI,
CBSI3aHHBIX C OKPYKAIOWUIEH CPeaoi;

® FOTOBHOCTI)Ky‘-IaCTI/IIOBHpaKTquCKOﬁﬂeﬂTGHBHOCTHBKOJIOFI/I‘-IGCKOﬁHaHpaBJ'IeHHOCTI/I.

MeranpeaMeTHblepe3yJIbTaThI

MertanpenmeTHble pe3ybTaThl 00YYaroUXCs, OCBOUBIINX MPOrpaMMy Kypca BHEYPOUHONAESITETbHOCTH
«XUMHUS yBJIEKaTeIbHO U TPOCTO» OCHOBHOI'O OOIEro 00pa3oBaHMsl, BKIOYAIOT:

. YCBOCHHE MEXIUCITUILIMHAPHBIX (MeXIpeIMEeTHBIX ) TIOHSTHUH, OTpakaromnx
MaTepHaIbHOE €UHCTBO MHUPA U MPOIIECC MO3HAHUS (BEIIECTBO, CBOMCTBO, DHEPTHUS, SIBJICHUE, HAYYHBIN
q)aKT, 3aKOHOMECPHOCTDb, TUIIOTE3a, 3aKOH, TCOPUA, Ha6J'IIOJleHI/Ie, U3MEPCHHUE, NCCIICAOBAHUEC , OKCIICPUMCHT
H 1p.);

d OBJIAACHUC YHI/IBepcaJ'H)HBIMI/I yqe6HBIMH HGfICTBI/ISIMI/I (HOSHElBﬂTGJ'IBHLIMI/I,
KOMMYHI/IKaTI/IBHBIMI/I, pel"yJ'ISITI/IBHI)IMI/I), BAXXHBIMU TJIA TMOBBIIICHUS 3(1)(1)6KTI/IBHOCTI/I OCBOCHUA
CoZeprKaHuA ydyeOHoTronpeamMera, hopMHUPOBAHUIKOMITETCHITNMA,aTaKKETIPOEKTHO-UCCIIE0BATEIHCKOM
JEATETLHOCTH 00yYarOIINXCS B Kypce XUMUH;
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. CIOCOOHOCTHUXUCIIONB30BAaThBYUEOHOM, T03HABATEILHONICOIIMATLHONTPAKTHKE.
Yuusepcanvnvieyueonvienosnasamenvuvieoeucmeus

B cghepe bazosbix n10cuneckux oeticmsuii:

. KCII0JIb30BAThIIPUEMBUIOTHYECKOTOMBIILICHUSTIPUOCBOCHUU3HAHUI : pACKPBIBATH
CMBICJI XUMUYECKUX MOHSTHI (BBIACIATh UX CYIIECTBEHHbIC NMPHU3HAKH, YCTAaHABIUBATH B3aUMOCBS3h C
JIPYTUMHU OHATHSIMH);
aHaAJIM3UPOBATh,CPABHUBATH,0000111aTh,BRIONPATHOCHOBAHUSAIISIKIACCU(PUKAIIIN U

CucTeMaTu3aluu XuMHUYCCKUX BCIICCTB U XUMHUUYCCKUX peaKHI/IfI;

. yCTaHaBJIMBATBIIPUYMHHO-CIIEICTBEHHBIECBA3UMEK YO0 bEKTAMUN3YUCHHUS;
. CTPOUTBJIOTUUECKUEPACCYKIECHUA(MHAYKTUBHBIE, 1€AYKTUBHbBIC,[1I0AHATIOTUN );
. IpeIaraTbKpuTEPUUHBBIABIATHO0IINE3aKOHOMEPHOCTUUIIPOTUBOPEUHSIBU3Y4aEMBIX

nmponeccax M ABJICHUAX,
® ACJIaTbBBIBOABIN3aKIFOUYCHU A,

® INpUMCHATL B IMPOHCCCC IIO3HAHUA ITOHATHUA (Hpe,Z[MeTHLIC n MeTaHpeI[MeTHBIe),
CHUMBOJIMYCCKHUC (3H8.KOBBI€) MOZACIIN, HCIIOJIb3YEMbIC B XHUMMHHU, Hp606pa3OBHBaTL MOJICIBHBIC
npeaACTaBJICHUA — XUMHYCSCKHH 3HaK (CI/IMBOJ'I SHGMGHTa), XUMHNYCCKasd (1)OpMy.]'Ia U YPABHCHHUC
XHMHYCECKOM pPCakKiuyu — IIpHU PCUHICHHUU y‘le6HBIX 3a1a4d, C y‘léTOM 9THUX MOZACIIBHBIX HpeI[CTaBJ'IeHI/Iﬁ
XapaKTCPU30BaATh U3yYaCMbIC XUMHNYCCKUC BCIICCTBA U XUMHWYCCKUC PCAKIINH.

Bcegepebaszosvixucciedosamenbckuxoeiucmeuti(Memooos8HAYYHO20N03HAHUABEUWEeCMBUABTEHULL) !

. MPUMEHITHbMETOAbIHAY YHOTOTIO3HAHUABEILIECTBUS BJICHUIHAIMITUPUYECKOM
UTEOPETUUECKOMYPOBHIXBYUEOHONTO3HABATEILHOMUIIPOSKTHO-UCCIIEI0BATEIHLCKONIEATEIbHOCTH;

. WCIIOJIb30BATh MOCTaBJICHHBIE BOIIPOCHI B Ka4yeCcTBe
WHCTPYMEHTAIIO3HAHUS

HNCaAMOCTOATCIbHOCTABUTHBOIIPOCHI;

. aHAJIM3UPOBaTh (PAKTHI, BBIABIATE M (DOpPMYIHpPOBaTH MpoOJIeMy, ONpENelsITh Ledb U
3aJ]a4ui, COOTBETCTBYIOIINE PELICHUIO TPOOIEMBI;

° npeajaaraTbOnucaTCIbHYyIO NN O6’I)$ICHI/IT€J'IBHYIO THIIOTE3Y u
OCYIIECTBIISATh

e¢ TIPOBEPKY;

. MPOBOJIUTh HM3MEPCHHS HEOOXOJMMBIX TapaMeTPOB, BBIYMCICHHS, MOJCIUPOBAHHE,
HaOJIFOICHUS M SKCIIEPUMEHTHI (peabHbIE ¥ MBICICHHBIC), CAMOCTOSTEIHLHO IPOTHO3UPOBATHPE3YIHTATHI,
dopMynHpoBaTh 000OIIEHHUSI W BBIBOJBI TI0 pe3yJibTaTaM IMPOBEISHHOTO OIbITA, HWCCICIOBAHMS,
COCTABJIATH OTYET O MPOJICIAHHOM padoTe.

Beghepenpuémospabomvic ungopmayuei:
. OPHEHTHPOBATHCIBPA3THYHBIXHCTOUHUKAX HHPOPMALIUHU (HAydHO- TOMYJISIPHOI

JUTEepaTypenoXUMUH,CIIPABOUYHBIXITOCOOIX,pecypcax UHTepHeTa);

. aHAJM3UPOBaTh MHPOPMALMIO M KPUTUYECKH OLIEHUBaThb €¢ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb, OTOUPATh U MHTEPIPETHUPOBATH MH(OPMAINIO, 3HAUUMYIO Ul PEIIeHUs] y4eOHOMH
3a71a4H;
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: MPUMEHSTh Pa3IMYHbIE METOJAbl U (QOPMYIUPOBATH 3alpOChl MPU TIOUCKE U OTOOpE
uH(pOpMaIMK, HEOOXOAUMOH JIJISl BBITOJIHCHUS yUSOHBIX 3a/1a4;

. HCIOJIb30BaTh MHPOPMAIIMOHHO-KOMMYHHUKATUBHBIEC TEXHOJIOTHH U PA3IUYHBICTIONCKOBBIC
CUCTEMBI;
. CaMOCTOSITENILHO BBIOMPATh ONTUMAalbHYIO (OpMY HpEACTaBICHUS UHPOPMAIUK (CXEMBI,

rpaduku, TuarpaMMmbl, TaOIUIBI, PUCYHKHU U T.II.)[HCIONB30BaTh HAY4YHBIA S3BIK B KaueCTBE CPENICTBA
paboThl ¢ XuMUYeckoil nHpopmanuen. Yuugepcanrvhvie yuebHbvie KOMMYHUKAMUBHbIE OeUCMBUsL

Bcegepeymenusobwenus(nucomeHHOUUYCMHOUKOMMYHUKAYUU):

° OpeaACTaBIATE IMOJTYUYCHHBIC PE3YJIBTAThI MMO3HaBaTEIILHOM ACATCIIBHOCTH B YCTHBIX H
IINUCBbMCHHBIX TCKCTAaX,

. nyOJIMYHO BBICTYNaTh C MPE3CHTAIMeld Pe3yJIbTaTOB BBINOJHEHHS XHUMHYECKOTO
IKCIEPUMEHTa (UCCIIEIOBATEIBCKOW JTA0OPATOPHON MIIM MPAKTHYECKOW paboThl, ydeOHOro mpoekrta). B
cghepe ymeHus yuebH020 cCOmpyOHU4eCmaa (epynnoeou KOMMYHUKAYUL):

Y4aCTBOBATHLBIPYIIIOBBIX()OPMaXpaOOThI: TNIAHUPOBATEOPTaHU3AIUIOCOBMECTHON

pa6OTI>I, ONPCACIIATh CBOIO POJIb, PACTIPCACIIATD 3aa4U MCKAY YICHAMU I'PYIIIIbI;

® BBIIIOJIHATE CBOKO 4aCTb pa6OTLI, KOOPpAUWHHUPOBATH CBOH ﬂeﬁCTBHH C JEeUCTBUSIMU APYyrux
YJICHOB KOMAaHbI, OIIPCACIIATE KPUTCPHUU 110 OLICHKE Ka4uCCTBa BBIITOJIHEHHOM pa6OTH;

. pelaTh BO3HUKAMOIINE MPOOJIIEMbI Ha OCHOBE Y4eTa OOIIMX WHTEPECOB M COTJIACOBAHHS
MO3UIIMIA, y4aCTBOBATh B OOCYXIEHUH, OOMEHE MHEHUSMH, «MO3TOBOM IITYypMe» U APYyrux (opmax
B3aUMOJIEVICTBHUA.

OBJ'I&Z[GHI/IG YHUBEPCAJIbHbIMU y‘leéHblMu pecyiAmueHbIiMU oeticmsusamu BKJIFOYA€T  PAa3BUTHUC
caMOOprann3anu, CaMOKOHTPOJISI, CAMOKOPPEKIUH, B TOM YUCIIC YMCHHﬁZ

° peH_IaTbyLIe6HBIeI/II/ICCJ'ICI[OBaTeJ'IBCKI/Ie3a,Z[a‘-II/I;

. CaMOCTOSITENILHO BBIOUPATH CIIOCOO pelieHus yueOHOM 3a/1a4uu, MIIaHUPOBATh CBOIO paboTy
MIPH peIlIeHNH y9eOHON WM UCCIIeIOBATEIHCKOM 3a1a4H;

. HAOCHOBEIOJyYEeHHBIXPE3YIbTaTOBPOPMYIHPOBATEO000IIEHUSUBBIBO/IBI,

IMPOrHO3UPOBATHE BO3BMOKHOC Pa3BUTUC ITPOLIECCOB,

° aHaJ'II/ISI/IpOBaTBpe3ynLTaTHZCOOTHOCI/ITBCBOI/II[CflCTBI/ISICHJ'IaHpreMLIMPIpeBy.HBTaTaMI/I,
OCYHICCTBIATE CAMOKOHTPOJIb ACATCIbHOCTH;

. KOPPEKTUPOBaTh CBOI JIEATEIBHOCTh HAa OCHOBE CaMOAHAIM3a U CaMOOLECHKH.
IIpenmeTHbIepe3yabTaThLIsAO0yYAOIINXCASKIACCA:

1) pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSTHI: aTOM, MOJEKyla, XUMHYECKHM
3JIEMEHT,METaIT, HEMETAJUT,AJIIOTPOIHS, TPOCTOEBELIECTBO,CII0AKHOEBEIIECTBO,CMECH(0THOPOIHAAN
HEOJHOPO/IHAS), BaJIECHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U MOJIEKYJISIpPHAsI Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJISIpHAsl Macca, MaccoBas A0S XHMHUYECKOTO DJIEMEHTa B COCIUHEHHH, MOJSIPHBIA O0BEM,
OTHOCHUTEJIbHAS TIJIOTHOCTh Ta30B, OKCHJI, KHCIIOTa, OCHOBAaHUE, COJb, aM(pOTEPHBIA OKCHJ, aM(POTEPHBII
TUAPOKCHUA, XHMHUCCKasd peaKuus, KJ'IaCCI/I(i)I/IKaHI/ISI peaKHHﬁZ p€aknun COCIUHCHHUA, PCaKINn
pa3lioKEeHUs, PEaKIM 3aMEeIIeHHs, peakinuu OoOMEHa, dK30- M JHIOTEPMHUUYECKHE PEaKIMH; TEIJIOBOM
s dexT peakiuu; SAPO aroMa, SIEKTPOHHBIM CJIOW aroma, aToOMHas OpOWTalIb, PaaAUYyC aTroMma,
XUMHYCCKAsd CBA3b, IMOJIApHAass W HCIOJ[IpHAss KOBAJICHTHASA CBA3b, MOHHAA CBA3b, MOH, KATHUOH, aHWOH,
pacTBOp, MaccoBas AOJSABELIECTBA (IPOLIEHTHAs! KOHLIEHTpALMsl) B paCTBOPE, MOJIIpHAsl KOHLIEHTPALHs
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0
BCIICCTBA B pAaCTBOPC; SJICKTPOOTPUHIATCIIBHOCTD, CTCIICHL OKUCIICHUA, OKUCIUTCIIM U BOCCTAHOBUTCIIN,

OKHCJICHHE M BOCCTAHOBJICHHE, OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAaKIMH, METOJ DJICKTPOHHOI'O
OajaHca;

2) WJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHMYECKHX IIOHATHM M IPUMEHATH 3TH
IIOHATUS IIPU ONMCAHUM BEILECTB U UX IIPEBPAILCHUM;

3) HCIIOJIh30BaTh XMMHUYECKYIO CUMBOJIMKY ISl COCTaBIIEHUs (DOPMYJT BEIICCTB M YPaBHEHUI
XUMHYECKUX PEAKIIUN;

4) OTIpeACATHIIPUHAICKHOCTHBEIIECTBKOIIPEIETICHHOMYKJIACCY COSIMHEHUIN

o opMyJiaM; BUIBIXUMHUYECKONCBS3H(KOBAJICHTHOUNNOHHON ) BHEOPTAHUYECKUX COSIMHEHUSIX;

5) pacKpbIBaTh CMBICJI 3aKOHOB COXPAaHEHHS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ITepuonnueckoro 3akona J[. M. MeHneneeBa, aTOMHO-MOJIEKYJISIPHOM TEOpUH, 3aKOHA ABOTagpo U €ro
CIIEJICTBUIN; TPEJCTaBICHUI O HAYYHBIX METOJaX IO3HAHMS, B TOM YHCIIE SKCIEPUMEHTAIBHBIX U
TCOPCTUUCCKHUX METOAAX UCCIICAOBAHUA BCIICCTB U U3YUCHUA XUMHWYCCKUX peaKuHﬁ;

6) JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB XHUMHUYECKHX
9JIEMEHTOB OT HX MOoJIoKeHUs B llepuoanueckoil cucreme; OOBSICHITH CBSI3b IMOJIOKEHHS dJIEMEHTa B
[Tepuoanueckoit cucreMe ¢ pacrupeesieHueM 3JIEKTPOHOB MO YHEPreTUYECKUM YPOBHSM, MOAYPOBHSAM U
OopOUTANIIM aTOMOB MIEPBBIX YETHIPEX MEPUOIOB;
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7) KIacCU(UIUPOBATh XUMHUYECKHE D3JICMEHTBI, HEOPTaHWYECKHE BEIIeCTBA; XUMHUYECKHE
peakiuu (Mo YUCITy U COCTaBYy YYACTBYIOIIUX B PEaKIIUU BEIIECTB, IO TEIIOBOMY YD deKTy);

8) XapakTepu3oBaTh (ONMUCHIBATh) OOLIME XUMHUYECKHE CBOWCTBA OKCHAOB, KHUCIOT,
OCHOBAaHUN U COJIEM, T'€HETUYECKYIO CBS3b MEXAY HHMMH, IOATBEpXKAAas IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUK;

9) OOBSICHSITh M TPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HX COCTaBa M
CTPOEHHUSI; BO3MOKHOCTH IPOTEKAHUSI XUMUUYECKHUX MTPEBPAILICHHUI B pa3JIMUHBIX YCIOBHSIX;

10) BBIUUCIIAT MOJISIPHYIO MAacCy CMECH, MOJBHYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTAa B
COCIMHCHUH; MACCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA 10 (hOpMyJie COSTMHEHHS; HaXOIUThIIPOCTEHIITYIO
dbopMyTy BeIIeCTBa MO MAcCCOBBIM HWJIM MOJIBHBIM JIOJISIM JJIEMEHTOB, MAacCOBYIO JOJIIO BEIIECTBA B
pacTtBope, MOJSIPHYIO KOHIICHTPAIMIO BEIECTBA B PAaCTBOPE; MPOBOAUTH PACUCTHl IO ypaBHEHUSIM
XUMHYECKON PEaKIIUU;

11) INPUMCHATL OCHOBHBIC OIICpalru MBICITUTEIBHOMN ACATCIIBHOCTH — aHaAJIu3 U CHHTC3,
CpaBHCHHC, O606H.I€HI/I6, CUCTCMAaTUu3aluro, KJIaCCI/I(I)I/IKaI_[I/IIO, BBIABJICHHUC IIPHUYXMHHO-CIICACTBCHHBIX
CBSI3E — JJIsI HU3YyYUCHUA CBOMCTB BCICCTB U XHMMHUYCCKHX peaKHHﬁ; C€CTCCTBCHHO-HAYUYHbBIC MCTOIbI

IIO3HAaHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, MOACIINPOBAHUEC, DKCIICPUMCHT (pCaHBHBIfI nu MBICHCHHBIﬁ) — I
OCBOCHU y‘I€6HOFO COACPIKAHUA,

12)  cocTaBisTh ypaBHEHHUS MPOCTBIX OKUCIUTEILHO-BOCCTAHOBUTEIIBLHBIX PEaKIHUi (METOIOM
3JICKTPOHHOTO OajaHca);

13) YCTaHAaBJIMBATL CBA3U MCKAY pPCaJIbHO Ha6J'IIOI[aCMBIMI/I XUMHNYCCKNMH ABJIICHUAMHU U
nmponeccamu, NpoucCxoasaliuMu B MakKpo- U MUKPOMHPE, OOBSICHATH IMPUYIUHBI MHOFOO6pa3I/I$I BCIICCTB,
COOTHOCHUTDb XMMUYCCKNEC 3HAHUA CO 3HAHHUAMU JPYTrux y‘~I€6HI)IX npeaMETOB;

14)  cnemoBaTh TpaBWiIaM 0Oe3omacHoil paboOThl B J1a0OpaTOpUM TMPH  HMCHOJIB30BAHHU
XUMHYECKOHN MOCyJbl U O60pynOBaHI/I$I, a TAKXKEC IIpaBUJIaM 06pameHH${ C B€HIIECTBAMU B COOTBETCTBHU C
HHCTPYKIUAMH BBIIIOJIHCHUA na6opaT0pHHx OIIBITOB W MPAKTHUYCCKUX pa60T o IMOJYYCHHUIO U
coOupaHnio Ta3000pa3HBIX BEIIECTB (BOMOPOJAa U KHUCIOpOJa), MPHUTOTOBJICHHIO PACTBOPOB C
OTIpe/IeNICHHOW MacCOBOM J0Jeld pacTBOPEHHOTO BELIECTBA, PELICHHIO 3KCIEPUMEHTAIbHBIX 3ajad Io
TeMe «OCHOBHBIE KJIACChl HEOPTaHMUECKUX COCIUHEHUI;

15)  JAeMOHCTPHPOBATH BIAJACHUE OCHOBAMU XMMUYECKOW rPaMOTHOCTH, BKITFOYAOIICH YMEHUS
6e3o0macHOro oOpalleHHs C BeleCTBaMU, UCHOJIb3yEeMbIMHU B TOBCEAHEBHOM >KHM3HH, a TaKXkKe 3HaHHE
IIPAaBUJI OBE/ICHNUS B LENSIX COEPEKEHUS 310POBbS U OKPYKAIOIIEH Cpeibl.

IIpeaMeTHBIEpe3yIbTATHIAISI00yYaOIIMXCAIKIIACCA:

1) pacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHM: XUMHYECKHH JJIEMEHT, aToM,
MOJIEKyJa, UOH, KaTUOH, aHUOH, 3JEKTPOOTPULATENIbHOCTh, CTEIIEHb OKHMCICHUS, XUMHUUYECKas peaKius,
TEIUIOBOM 3(QeKT peakuuu, MoOJb, MOJSIPHBIL O0BEM, pPACTBOP; 3JIEKTPOJIUTHI, HEIIEKTPOJUTHI,
IEKTPOIUTUYECKAs JUCCOLMALUSA, PEaKUUd HMOHHOro OOMeHa, THJIPOIH3 Ccoyed, OoOpaTHUMblE H
HeoOpaTUMbIE PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIMH, OKHCIUTENIb, BOCCTAHOBUTEID,
OKHCIICHME U BOCCTaHOBJEHME, DJIEKTPOJIU3, aJUIOTPONHs, aM(pOTEepHOCTb, XHMHUYECKas CBA3b
(KOBaJIeHTHAas,MOHHAS,METAJUINYECKAsA), MEXMOJIEKYIAPHBIEB3aUMOJCHCTBUS  (BOJOPOIHASCBA3,CHIIBI
Ban-nep-Baanbca),koMIIIeKCHbIECOE TMHEHU S, KpUCTANTNYECKUEPEIETKU(MTPUMUTHBHAAKY OuecKasi,
00BEMHO-LIEHTPUPOBAaHHAsE ~ KyOWuecKas, TIpaHElleHTPUpPOBaHHas  KyOHueckas, TeKcaroHajbHas
IUIOTHOYIIAKOBaHHAas ), KOPPO3USIMETAIIIOB, CIUIABbI;CKOPOCThXUMUYECKOMpEaKI[K, KaTajns,
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XUMHYECKOE PAaBHOBECHUE, DJIEMEHTHI XUMUYECKOH TEPMOJMHAMHUKH KaK OJTHOW M3 TEOPETUYCCKHX OCHOB
XUMUU; TIpeAesibHO qomyctumMas korrneHTpamus (I11K);

2) WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XWMHYECKUX TOHSATUA W IPUMEHSATH OTHU
MIOHATHS TIPU OMTMCAHUM BEIIECTB M UX MPEBPAICHUI;

3) HCIIO0JIh30BaTh XMMHUYECKYIO CUMBOJIMKY ISl COCTaBIIEHUS (DOPMYJT BEIICCTB M YPaBHEHUI
XUMHYECKUX PEAKIIUN;

4) pacCKpbeIBaTb CMBICII TCOPHU SHCKTpOHHTquCKOﬁ Jucconuanuu, 3aKOHa I'ecca u ero
CJ'ICI[CTBHﬁ, 3aKOHa ﬂCfICTBYIOHIHX Macc, SaKOHOMepHOCTeﬁ HU3MCEHCHUA CKOPOCTHU XHUMHYECKOH pCaKluu,
HaIpaBJICHUA CMCIICHUA XUMHUYCCKOI'O paBHOBECHUA B 3aBUCUMOCTH OT pa3IMYHbIX (baKTOPOB;

5) COCTaBJIATh YPaBHEHUS BJEKTPOJUTHUUYECKOM IUCCOLMALMU KHUCIOT, LIENOYEH U COJIEH;
MOJIHBIE W COKpAICHHBbIE YPAaBHEHHUS pPEAKIUHA HOHHOTO OOMEHA; peakluil, MOATBEPKIAIOIINX
CYILIECTBOBaHHE T'€HETUYECKON CBSI3U MEXIY BEIIECTBAMHU PA3IMUYHBIX KJIACCOB; PACKPHIBATH CYIIHOCTh
MPOLIECCOB THIPOJIN3a COJICH MOCPEACTBOM COCTABJICHUS KPATKUX MOHHBIX M MOJICKYJISIPHBIX YpaBHEHUI
peakiui, CyIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH MOCPEACTBOM  COCTABJICHUS
AIEKTPOHHOTO allaHca TUX PeaKIIMii; MPeICKa3bIBaTh XapaKTep cpebl B BOJAHBIX PACTBOPax COJEi;

6) XapakTepu30BaTh (OMUCHIBATh) (U3MUECKHE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(kuciopon, o30H, rpadur, aamas, 6op, azot, docdop, cepa, XJI0p, HATPUH, KaTUH, MarHUK, KaJbIIUi,
ATIOMHUHUM, jKeJe30, Mellb, LIMHK, cepebpo) U 0O0pa30BaHHBIX UMHU CIOKHBIX BEIECTB, B TOM YHCIE UX
BOJIHBIX PacTBOPOB (aMMHAK, XJIOPOBOAOPO, cepoBoaopoa, okcuasl yriaepoaa (II, IV), azora (I, II, III,
IV, V) u docdopa (III, V), cepsr (IV, VI), cepuucras, cepHas, a3otHasi, GocpopHasi, yroibHas, OKCHUIbIN
ruapokcuabl MetainoB IA—IIA-rpynn, amomunus, meau (1), uunka, sxenesa (11 u II); nosicusiTecocTas,
OTJIE/IbHBIE CIIOCOOBI IOJIyYEHHS U CBOWCTBA CIIOKHBIX BEHIECTB (KHUCIOPOJCOAEPIKALIUE KHUCIOTHI)
XJIOpa, a30THCTasi, OOpHAasi, YKCyCHasi KMCIOThI U UX coun; ranorenu sl kpeMuusa(IV) u ¢ocdopa (11 u
V); okcun u runpokeus xpoma(lll), mepmanranar xanus);

7) OIIUCBIBATh POJIb BaYKHEHIIINX HN3Yy4aCMbIX BCUICCTB B MPUPOJHBIX IMIPOLCCCax, BIUAHUC HaA
JKMBBIC OpraHU3Mbl, IMPUMCHCHUEC B PA3JIMYHBIX OTPACIAX 3KOHOMHKH, HCIIOJIB30BAHHE JIA CO3JaHUS
COBPCMCHHBIX MAaTCpUajioB U TGXHOHOFI/Iﬁ;

8) MPOBOJINTh PEAKIMH, IOATBEPXKIAONINE KAUYEeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB,
pacrmo3HaBaTh  OIBITHBIMITYTEMCOJICPIKANTUECSIB  BOJAHBIXPACTBOPAX  HMOHBLXJIOPHI-,0pOMUI-,HOTU /-,
cynbdar-, ¢docdar-, kapOboHar-, cynbduUT-, Cyab(UI-, HUTPAT- U HUTPUT-UOHBI, T'MJIPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUSI, MarHHs, KaJbIUs, ATFOMUAHNS, Kene3a (2+) u xenes3a (3+), meau (2+), IMHKA;

9) cienoBaTh IMpaBwiaM Oe3omacHo paboTel B Ja0opaTopuu MpPU  HCIOJIb30BAHUU
XUMHUYECKOH MOCyAbl U 000pyIOBaHUs, a TAaKXKe IPaBUiIaM OOpaIleHHUs C BEIIECTBAMU B COOTBETCTBHH C
HHCTPYKIUAMH BBIIIOJITHCHUA na6opaTopHHx OIIBITOB M MPAKTUYCCKUX pa60T 10 TMOJYYCHHUIO U
COOMpaHUIO ra3000pa3HbIX BEIIECTB (AMMMaKa M YTJIEKHCIOro Ta3a) U PEeIIeHHI0 SKCIEePUMEHTAIbHBIX
3a/1a4 M0 TeMaM Kypca; MPEACTaBIISATh Pe3yJbTaThl dKCIEpUMEHTa B (popMe BBIBOJOB, JTOKa3aTENIbCTB,
l"pa(bI/IKOB, Ta6J'II/IH W BBIABJIATH OMIIUPUYCCKUE 3aKOHOMCPHOCTH,

10) TOpUMEHATH OCHOBHBIC OIEpAIMU MBICIUTEIBHOW JESITENbHOCTH (AHAJTM3 M CHHTE3,
CpaBHEHHE, 000011IeHNe, CUCTEMATHU3AIIHIO, BbISIBICHUE IPUYMHHO-CIIEJICTBEHHBIX CBS3€H) MPU U3YUEHUU
CBOMCTB BEIIECTB M XHWMHUYECKUX pEaKIMii; BIIaJeTh E€CTECTBEHHO-HAYYHBIMH METOJAMU I1O3HAHUSA
(HaOnroieHye, U3MEpEeHHe, MOJIETMPOBAHUE, SKCTIEPUMEHT (PEeabHbIM U MBICTICHHBIN));

11) nOpuMmeHATH, mpaBuiIa O€30MACHOrO OOpAaIleHHs C BEIIECTBAMH, HCIOIb3YEMbIMH B
NIOBCEHEBHOM KU3HU, NIPAaBUJIa TOBEJICHH B LENAX COCPEKECHUS 3J0OPOBbsS U OKPYKAIOIIEH PUPOTHON
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Cpelbl; MOHMMATh Bpel (OMacHOCTh) BO3JEHCTBUS HA J>KUBBIE OPraHU3MbI ONPEICICHHBIX BEIIECTB,
HOSICHATHh Ha IPUMeEpax Croco0bl YMEHBIIEHHS M PEJOTBPAIICHNS UX BPEAHOIO BO3ACHUCTBUSA, 3HAUCHUE
YKUPOB, OETIKOB, YIJIEBOAOB Ui OpraHM3Ma 4eJoBeKa.
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TeMaTI/I‘leCKOBHJIaHl/IPOBaHI/Ie

Ne TeMbI3aHATHI Koa-Bo JesiTe IbHOCTHOOYUYAKOIIMXCSI/PEKOMEHI0BAHHBIE JIeKTPOHHbIEPECYPChI
n/n 4acoB (opmMbI IpoBeIeHUA 3aHATHI
8kuacc(34uaca)
Temal.llepBonauanbubiexumMmudecknenoHaTusi(10 yacon)

1 | Xumus — BaxkHast 00J1aCTh 1 . Yuactue B Oecene O PpacKpbITUM  cMbIicia | Poccuiickast 21eKTpOHHAS IIKOJIA.
€CTECTBO3HAHUSHUIIPAKTHICCKOM HU3y4aeMbIX IOHITUH; Xumus. 8 kiace. Ypok «IIpeamer
JIEATEIIbHOCTH YEIOBEKa . y4aCTHEBOECEICOPOTHXUMUHBIPHPOICHKIU3HE xuMuu. BeliectBa U X cBOMCTBa»

4elIoBeKa, e¢ CBA3b C APYTHMHU HAyKAMH. (https://resh.edu.ru/subject/lesson/1521
@opma  nposedenus 3amamuu: o0OCyxieHue, Oecena, Istart/)
JIMCKYCCHH, PEIICHNE KEHCOB

2 | MHCTpYKTaXMOTEXHUKEOE30TaCHOCTH. 1 . VYyactue B 00CYX)ICHUU XapaKTEPUCTUKN HAYIHBIX

IlpakmuueckaapabomaNel**

«3HaKOMCTBOCXUMHYECKONTIOCYI0M,C
IpaBUIaMy pabOTHI B 1aOOPATOPUU U
IPUEMaMHUOOPAITICHUSCITA00PATOPHBIM
o0opyoBaHueM, HUPPOBBIMU
JaTYNKaMHOOOPYIOBaHUSLIEHTPOB

,» L oukapocrta—» . IIpakmuueckan
paoomaNe2*«OnpeneneHnecTpyKTypsl
TUIAMEHN

METOZ0B U3y4YECHUS IIPUPOBIL;
. paboTaBnapaxaisau3ydeHUSPaBUITIONb30BAHUS
XUMHUYECKOUTIOCY I0HUIa00paTOPHBEIMOOOPYI0BAHHEM, A
TaKKeMpaBrIaMoOpaIleHUACXUMIYECKUMHUBEIIIECTBAMH B
COOTBCTCTBUH C HHCTPYKIUAMUA 110 BBITTOJIHEHHIO
MPaKTUYECKUX PadoT.

@opma npoeedenus 3anamuil: OOCYXJEHHE, MPOBEICHHE
HKCIIEPUMEHTOB (HTrpa)



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

YucThleBEIIECTBANCMECH.
IlpakmuueckaapaoomaNo3*
«OnpeneneHneYnCThIXBEIECTBU
cMecei». THCTpyKTaXXIOTEXHUKE
0e3011aCHOCTH

0 YyacTtueBOIUI-0NpOCEOPA3THIUN YUCTHIX
BEILIECTB U CMECEM; TOMOT€HHBIX U FETEPOTCHHBIX CMECEM;

O pabora B mapax TNpH CICJOBAHHM IIPAaBUIAM
MOJIb30BaHUS XMMUYECKOH TIOCYIOW U J1abopaTOpHBIM
o0OopynoBaHHEM, a TaKKe IpaBUIaM OOpaleHus ¢
XUMHUYECKMMHU BEILIECTBAMU B COOTBETCTBUH C

MHCTPYKLIMSAMHU 110 BBIIOJHEHUIO MPAKTUYECKUX pPAbOT

@opma nposedenus 3ansmuii: OOCy)IeHHUE, OIUI-OIIPOC,
MIPOBEICHUE IKCIIEPUMEHTA (UTpa)

PoccuiickasanekTpoHHasIKOIIA.
Xumus. 8 kiacce. Ypok «Hucroie
BelecTBa U cMecH. CnocoOb!
paszeneHus cMecen»
(https://resh.edu.ru/subject/lesson/1522

star

4Bcronbie« TeMbI3aHATHI» pPACCTABICHBIYKa3aTEUIIPAKTAYECKHX PabOTIIATIOATOTOBKUK BITP—* ;KT UA—** ;K BcOLLI—***,

YuCThICBEIIECTBACMECH.
IlpakmuueckaapabomaNed™
«HpOBe)IeHI/IeOLII/ICTKI/IBOI[BIOT
pPacTBOPUMBIX MIPUMECEH».

IlpakmuueckaapadomaNe5™
«OrpenieIeHueBoJ0MTPOBOTHONN
JTUCTUIUIAPOBAHHOMN BOIBD.

HHCTpyKTaXKOTEXHUKEO0E30aCHOCTH

. PaGora B rpynmax ans  IUTAHUPOBAHUS U
MPOBEACHUSI XUMUUYECKOTO IKCIIEPUMEHTA 10 pa3/IesICHUIO
CMECEH BEILIECTB;

. paboTaBrpyNMnaxnoBbICTPaUBAHUIOPA3BEPHYTOTO
MUCBMEHHOTO W YCTHOTO OTBETOB C ONOpPOM Ha
uHbopMalMI0O W3 ydyeOHMKa M Jpyrue HCTOYHUKHU
nH(popMalUK, TPaMOTHOE HCIOJIb30BAaHUE H3YYEHHOIO
MOHATUMHOTO anmnapaTta Kypca XUMHUU.

Dopma NpOGeOeHUs.  3AHAMUIL: IPOBEJCHUE
HKCIEPUMEHTOB(UIPa),IPOBEACHUEPOPECCHOHATBLHON
po0bl, pelIeHne KeicoB

PoccniickasanekTpOHHASIIKOIA.
Xnmus. 8 knacc. Ypok «Hucreie
BemecTBa U cmec. CriocoOsl
paszeneHus cMecen»
(https://resh.edu.ru/subject/lesson/1522

star



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

BerecTBanxuMu4ecKue peakiyu.
IlpakmuueckaapaoomaNo6***
«OrpenienieHue, TOKaKOUTeMITepaTyphl
MO>KHO HAarpeTh BEUIECCTBOY.
Ilpakmuueckasa pabomaNe7*
«3mepeHneTeMnepaTypeIKUIICHUS
BOJIBI C TIOMOIIBIO JIAOOPATOPHOTO

TEPMOMETPA U AaTYUKA TEMIIEPATYPhI».

NHCTpyKTaKIOTEXHUKEOE30MIaCHOCTH.

IlpakmuueckaapabomaNe8***
«OnpenenenueremMnepaTypsl
KPHUCTALTU3AI[UHBEIIICCTBAY.

I/IHCT}T)YKTB.)KHOTGXHI/IKe6e3OHaCHOCTI/I

. PaGora B rpynmax mo HaOJIOJCHHIO W OIMHCAHUIO
(U3HYECKUX CBOWCTB BEIICCTB;

. pabora B Trpynmax IO CJIEI0BaHHMIO IIpaBUJIaM
MOJIb30BaHUSA XMMHUYECKOH TMocyaoil M J1abopaTOpHBIM
o0opynoBaHueM, a Takke IpaBwiaM oOpalleHus ¢
XUMUYECKHMH BEIIECTBAMU B COOTBETCTBUU C

WHCTPYKIHUSMHU 110 BBIMOJHEHHIO NPAKTUYECKUX PabOT
@opma npoeedenus 3auamuii. OOCYKICHUE, MPOBEIACHUE
AKCIIEPUMEHTOB (HUTpa)

Poccuiickas anekTpoHHas 1MIKoa.
Xumus.8knace. Ypok«Pusndeckue u
XUMHYecKue siBaeHus. [Ipuznaku
XUMHYECKHUX PEaKUUi. Y CIOBUS
TEUEHHS U BO3HUKHOBEHHUS

XUMHYECKUX PEAKIIUIN»
(https://resh.edu.ru/subject/lesson/1485

star

BemectBanxumMuyeckue peakiuu.
IlpakmuueckaapabomaNe9™**
«3yuenue puU3NYECKUX CBOICTB
MeTalIoB». MTHCTpyKTaXKIOTEXHUKE
0e30MacHOCTH

. Habnronennenonucannepu3ndecKuXCBOUCTB
BEIIECTB;
. pabota B TIpynmax IO CIEIOBAHUIO IIPABUIAM

MOJIb30BaHUA XMMHUYECKOM TOCYJIOoW U J1abopaTOpHBIM
o0opy/noBaHHEM, a TaKXkKe TMpaBWiIaM OOpalieHHus C
XMMHUYECKMMH BEIIeCTBAMH B COOTBETCTBHUH C
WHCTPYKIHUSAMH 110 BBHIOJHEHHIO NPAKTHYECKUX PadoOT
@opma npoeedenus 3anamuii. 00CYXKIECHUE, MPOBEACHUE
HKCIIEPUMEHTOB (Urpa), pelIeHre KecoB

Poccuiickas anexkTpoHHas mKona.
Xumus.8knacc. Y pok«Puznueckue u
XUMH4YecKkue siBienus. [Ipuznaku
XUMHYECKHUX PEAKIUU. Y CTOBUS
TEUEHHS U BO3SHUKHOBEHHUS

XUMHUYCCKUX peaKHHfI>>
(https://resh.edu.ru/subject/lesson/1485

star

OU3NUECKUENXUMHUUECKUESBICHHS.
IlpakmuueckaapabomaiNe10*
«M3y4yeHnenpru3HakOBXUMHUYECKUIA

0 VYuacTHeBoOCYXICHUUPA3TUIUAPU3HUECKUXU
XUMHYECKHX SIBICHUS, O0BSICHEHUH X CYIIHOCTH C TOUKH
3peHHsI AaTOMHO-MOJIEKYJISIPHOM TEOPHH;

POCCHﬁCK&HBHGKTpOHHaHMKOHa.

Copepxanne Kypca « XUMUs»
(https://resh.edu.ru/subject/29/)



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/
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/

peaKIuii:BBIACIICHUEUTIOTIIOICHNE
Teriay. MHCTPYKTaX MO TEXHHUKE
0e30macHOCTH

. y4acTUEBOOCYKIEHUUTTPU3HAKOBXUMUYECKUX
peaxiui, yCIoBUS UX MPOTEKAHMUS;

. ydacThe B Oecelie 0 KJIaCCH(PHUKAIIMH XUMHYCCKHX
peakuuii (MO 4YHMCIy W COCTaBy pEArupyIOIIUX |
00pa3yroIIMXCs BEIIECTB).

. pabora B Trpynmax IO CJIEJOBAHUIO IpPaBUIAM
[I0JIb30BAHUS XUMHUYECKOH IOCYIOoW U J1ab0paTOpHBIM
o0opyJoBaHMEM, a TaKKe IMpaBWiIaM OOpalleHus cC
BELIECTBAMM B COOTBETCTBUM C HHCTPYKUMSAMHU II0
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB.

Dopma npoBeOeHUs.  3aHAMULL: MIpOBEICHUE
AKCIIEPUMEHTOB(UTpa), IUCKyccHsi,0ecena,00cyxaeHue,
pelLIEHHE KEWCOB

OU3NUECKUENXUMUYUCCKUCSBIICHHS.
IlpakmuueckaapaoomaNell*
«/3yueHne3akoHaCOXPAaHCHUSIMACCHI
BeliecTBy. THCTpyKTax 1Mo TEXHUKE
0e301acHOCTH

. VYyactre B 0OCYXICHHH pa3iuuuii (U3MUECKUX U
XMUMHUYECKHUX SBJICHUH, PACKPBITUU HUX CYLUIHOCTH C TOYKH
3peHusl aTOMHO-MOJIEKYJIIPHON TEOPUH;

. paboTaBapaxmnoonpeeIeHuIONPU3HAKOB
XUMHYECKHUX PEAKLUH, YCIIOBUMA X IPOTEKaHUS;
. ydyactue B Oecele 0 Kiaccu(pUKaMy XUMHUYECKUX

peaknmii (MO YUCIy W COCTaBy pearupyromux u
00pa3yromuxcs BEIIeCTB).

. pabora B Tpylmax IO COOJIIOJACHUIO TPaBUI
MOJIb30BAHUSA XUMHUYECKOH TMOCyJod U JabopaTOpHBIM
o0opyJIOBaHMEM, a TakXe MpaBWI oOpameHus c
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSAMH TIO
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHUX OIBITOB.
DopmanposedeHus3aHAMUL. TIPOBEICHHUE
AKCTIEPUMEHTOB(UTPA), TUCKYCCHs, 0ece1a,00CyKaeHIe

PoccuiickasanekTpoHHasIIKOMA.

Copepxanue Kypca « XuMUs»
(https://resh.edu.ru/subject/29/)




10

Pemenuesagau

. Maremaruueckue
y4eOHBIX 3a71a4;

BBIUMCIICHUSI TIPH  PEIICHUU
. pabota B mapax 1O BBICTPAUBAHHIO Pa3BEPHYTHIX
MMMCbMEHHBIX U YCTHBIX OTBETOB C OMOPO HAMH(OPMAIIHIO
U3 y4yeOHMKAa M JPYIHMX HWCTOYHHMKOB, B TOM 4YHCIE
HNHurepHera.

Dopmanposedenuszansamull: peeHUEKeMCcoB,

00cy>XJIeH1E, MO3TrOBOM IITYPM

Poccuiickast  2leKTpOHHAsE — IIKOJIA.

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

Tema2.BaxxueiimuenpeacraBurejnHeopranndeckuxsemects(l14yacon)

11

Hpe,I[CTaBJIeHI/IﬂOFaSaX.

IpakmuueckaapadomaNel12*[***
«OrmpeniesieHue cocTaBa BO3IyXay.

I/IHCTPYKTa)KHOTeXHHKC6CSOl'IaCHOCTI/I

1

. Yyactue B Oecene O  pacKpbhITUM  CMBICIIA
U3y4aeMbIX TOHATUH, IPUMEHEHHE TOHATHI MPHOHUCAHUT
CBOWCTB BEILIECTB U UX MPEBPAILICHHIA;

. pabora B rapaxro COOJTIOJICHUTO
MPaBUIIOE30M1aCHONPAOOTHIBIA00PATOPUHUTIPH
WCIIOJI30BAaHUN XUMHUYECKOW TIOCYABI U 00OpYyIOBaHUS, a
TaKXe MpaBWJ OOpAlICHHUS C TOPIOYUMH BEIIECTBAMU B

ObITY;

. paboTa B mapax 1o TUIAHUPOBAHHIO M TIPOBEICHUIO
Ha TMPaKTUKE XHUMHUYECKUX DSKCIIEPUMEHTOB, MPOBEACHUE
Ha0roeHus1, (POPMYITUPOBAHKE BBIBOJIOB 10 PE3yjIbTaTaM
IKCIIEPUMEHTA.

@opma nposedenus 3aHAmMuULl: TPOBEACHUE dKCIIEPUMEHTA

(urpa),mpoBeIeHUEeNnPOPECCHOHATBHOUITPOOBL, pellICHHE
KelcoB,0ecena

PoccuiickasnnekTpoHHasIIIKOMA.
Copepxanue Kypca « XuMuUs»

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

12

TennoBoid P pekTXUMUIECKOUPEAKITUH.

IlpakmuueckaapadbomaNel13***
«OnpenenenueremnyioBorodddexra
pacTBOPEHUS BEIIECTB B BOJICY.

HHCTpyKTaXKOTEXHUKEO0E30aCHOCTH

O HdestenbHOCTh 00Y4YaOIIUXCSI BHICTPAUBAETCSl COTIIACHO
npaBuiaM Oe3omacHoil paOoThl B JIaOOPAaTOPUU U TUIAHY
MIPOBEJICHUS SKCIIEPUMEHTA, ONPEACIAETCS C yYeTOM TeMbl
BBITIOJTHAEMON MTPaKTUUYECKON PabOTHI.
DopmanposedenuszanHamull: IpoOBEACHNE

HKCIIEPUMEHTOB (UTpa), pelIeHne KecoB

PoccuiickasanekTpoHHasIKOIA.

Copepxanue Kypca « XUMUs»
(https://resh.edu.ru/subject/29/)
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TepMoOXUMUYECKUEYPABHCHHUSI.
IlpakmuueckaapadomaNel4d*
«3yueHnesK30TepMUYECKUXPEAKITUIN.
IlpakmuueckaapadbomaNel5*
«3yueHnesH1I0TepMUYECKUX
peakuii». MHCTpYKTaKIIOTEXHUKE
0e3011aCHOCTH

0 HesATenbHOCTh 0OYYaIOUIMXCSl BHICTPAUBAETCSI COTJIACHO
npaBuiaM Oe3onacHoil paboTel B J1a0OpaTOpUu U IUIAHY
IIPOBEJCHUS SKCIIEPUMEHTA, ONPEAEISAETCS C YYETOM TEMBbI
BBITOJIHSAEMON TPAKTUYECKOM paboTHhI.
Dopmanposedenusa3aHAmuL.: IpoBEACHUE

HKCIIEPUMEHTOB (Urpa), pelieHre KeiicoB

PoccuiickasaneKTpoHHAsIIKOIA.

Copepxanue Kypca « XuMuUs»
(https://resh.edu.ru/subject/29/)

14 | PacTBOpBHI. O HdessrebHOCTh 00YYAIOMIMXCSI BHICTPAUBAETCS COTIACHO | POCCHICKAs3IEKTPOHHASIIKOIA.
HpaxkmuueckaapabomaNel6* npaBuiaM 0Oe3omacHOM paboThl B sabopatopuu u 1wiany | CopepkaHue Kypca « XHUMUs»
«M3y4eHne3aBUCUMOCTHPACTBOPUMOCTH IPOBEJCHUS DKCIIEPUMEHTA, ONPEACIACTCA C y4ETOM TeMBI | (https://resh.edu.ru/subject/29/)
BELIECTBA OT TEMIICPATYPBbI». BBINOJIHSAEMON TIPAKTUYECKOHN paboThI.

HHCTpYKTaKNOTEXHUKEOE30aCHOCTH DopmanposedeHuA3aHAMULN. TIPOBEIICHIE
IKCIIEPUMEHTOB (UTpa), pEIICHUE KEHCOB

15 | PacrBopsr. O JlesTensHOCTE00Y 4aloIMX CABBICTPAMBACTCACOINIACHO | POCCHICKas — 9NEKTPOHHAs  LIKOJA.
IlpakmuueckaapabomaNel7* npaBuiiaM 6e30macHoi paboThl B 1abopaTopuu u Coneprxanue Kypca « XuMush
«Habmo1eHre3apoCcTOMKPUCTAIIIOBY. IIaHy TpOBEAEHHs OKcrmepuMenTa, ompenensercs c| (https://resh.edu.ru/subject/29/)
IlpakmuueckaapabomaliNe18* YY€TOM TE€MbI BBITIOIHIEMOM MPAKTUYECKON pabOTHI.

((I/I3y‘leHI/IeCBOﬁCTBHepeHaCBImeHHBIX @opManpogeaeHuﬂjgaHﬂmuﬁ,'r[p()BeI[eHI/Ie
pacTBOpoB)». MHCTPYKTaX MO TEXHUKE SKCIIEPUMEHTOB (Mrpa), PEIICHHE KeHCoB
6€30MacHOCTH

16 | PactBopbL O JlesrensHOCTh 00yYaromuXcs BhICTpauBaeTcs coryacHo | POCCHIiCKast — JJIEKTPOHHasl  LIKOJA.
Ilpakmuueckaa paooma Ne 19*** npasunaM 0Oe3omacHoil paborel B naboparopuu u miany | Conepixanue Kypca « Xumus»
«OrIpeienneHre KOHIEHTPAUK BELIECTB IpoBeJeHNUs SKCIIepUMeENTa, onpeaenserca ¢ yuerom Temsl| (https://resh.edu.ru/subject/29/)
KOJIOPUMETPUYECKUM  METOAOM  IIO BBITIOJTHAEMON MTPaKTUUYECKON PabOTHI.

KaJTMOPOBOYHOMY TpaduKy». Dopmanposederua3auamuii: IpOBEICHIE
HHCTpyKTa)KIOTEXHUKEOE3011aCHOCTH HKCIIEPUMEHTOB (Urpa), pelieHne KeiicoB
17 | PactBopsbl. Poccuitckas LIKOJIA.

Ilpakmuueckas pabomaNe20*
«[IpoBeneHnepeaKMUpas3noKESHUS
KPUCTAIUTOTHIPATA.

HHCTpyKTaXNOTEXHUKEOE30aCHOCTH

0 MesaTenbHOCTh 0OYYaOLIMXCSl BBICTPAUBAETCSI COTJIACHO
npaBwiaM Oe3omacHoil paboThl B J1abopaTOpUU U IUIAHY
MPOBEICHUS IKCIIEPUMEHTA, ONPEAEISIETCS C YIETOM TeMbI
BBINOJIHSEMON TPAKTUUECKOM paboThI.

DopmanposedeHuA3aHAMULN. TIPOBEJICHUE
AKCIIEPUMEHTOB (UTpa), PEIICHUE KEHCOB

3EKTPOHHAs
Conepxanue Kypca « XUMHsD»

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




18- | Pemenuesanau . BrruncnenusnpupenieHnnyyeOHbIX3a1a4; Poccuiickass  sreKTpOHHas — INIKOJA.
19 . YUACTHEBOOCY K ICHAMPA3BEPHYTHIX IHChMEHHbIX 1| CONEPIKAHUE Kypea «XuMHUsD)
YCTHBIXOTBETaXCOMOPOHanH(pOpMalnon3yd4eOHIKa u (https://resh.edu.ru/subject/29/)
JIpPYruX HMCTOYHUKOB, B TOM uucie HHrepHera. Popma
npogederus 3aHsamuil; pEIIeHne KeWcoB, 00CYKICHHE
20 | KnaccudukanusHeopraHHuecKux . YdacTreBoOCyKaeHNH PoccuiicKasdIeKTPOHHASIIKOIA.
COCTMHCHHUH. KIacCu(UKAMNU3yaeMbIX BELIECTB M0 COCTaBYH | ComepikaHHe Kypca « X MU
IpakmuueckaapabomaNe21*** CBOHCTBAM; (https://resh.edu.ru/subject/29/)
«PemenneskcnepuMeHTaTbHBIX33/1a9I10 . MPOTHO3UPOBAHUE CBOWCTB BEIIECTB Ha OCHOBE
teme «OcHoBanus. TernnoBoii a3 ekt O0IIMX XMMUYECKUX CBOMCTB M3YUYCHHBIX KJIACCOB/TPYII
PEaKIMUTHAPOKCUIAHATPUAC YTIICKUCITBIM BEIIECTB, K KOTOPBIM OHU OTHOCSITCS;
TasoM». . pabora B Tpymmax IO COONIOJCHUIO IIPaBHI
IlpakmuueckaapadomaNe22*** Oe3omacHON paboTHl B Ja0OPAaTOPHM TPH HCIIOJIBL30BAHUH
«PemenneskcepuMeHTaNbHBIX33/1a4I10 XUMHAYECKON TMOCyAbl U 00OpYyIOBaHHUSA, a TAKXKe IPaBUI
teme «OcHoBanus. Peakuus oOpareHus ¢ TOPIOYUMH BEIIECTBAMHU B OBITY.
HeUTpanusanun» . MTHCTPYKTax)Io Dopma npoeedenus 3aHamuil. IPOBEAECHUEIKCIIEPUMEHTOB
TEXHUKE 0€30I1aCHOCTH (urpa), peuieHue KeicoB, o0cyxaeHue, becena
21 | Pewenuesanaunoreme */** Poccmiickasi  aneKTpoHHas — IIKOJIA.

«FGHGTI/I‘IGCKaﬂCBHSBMC)KJIYKJ'IaCCﬂMI/I
HCOPTaHNYCCKUX COE€UHEHUI

0 CocraBieHue MOJICKYISIPHBIX YPaBHEHUI pEaKIHid,
WLTIOCTPUPYIOIIAX XUMHYECKHE CBOMCTBA M CIIOCOOBI
MOJIYUCHH BCHICCTB H3YUYCHHBIX KﬂaCCOB/prnH, a TaKXe
TIOITBEP K TIAIOIMXT€HETHUECKYFOCBSI3bMEIK Y HUMH, d
paboTa B rpymmax 1Mo COOJIOJEHUIO MpaBUi 0e30MacHOM
paboThl B 1abOpaTOpUU MPH HMCIIOJIB30BAHUHA XUMHUYECKOU
MoCyJibl U 00OPYZIOBaHMs, a TaKXe MpPaBUJl OOpalieHus C
TOPHOYMMH BCIICCTBAMU B 6BITy.

Dopma npoeedenus 3aHamuil; TIPOBEACHUEIKCTICPUMEHTOB
(urpa), pemieHue keicoB, oOCykaeHHe, Oecena, MO3rOBOMI
TYypM

Copepxanne Kypca « XuMUs»
(https://resh.edu.ru/subject/29/)

Tema3.IlepuoguyeckuniizakonullepuognyeckasicucreMaxumnyecknxyiemeHTos/[.M.Menneneesa.CTpoeHneaToMOB.
XuMmuueckasicBs3b.OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIepeakunu(13yacos)




22- | Tlepuoanueckuiizakon.[lepuoguueckas . PackpbITHECMBICTIaN3yYaeMbIXTOHSA THIH Poccuiickass  sreKTpOHHas — INIKOJA.
23 | cucreMa XUMHUYECKUX 3yeMeHTOB JI. 1. [IepHoMUecKOro 3aKOHa; Conepxanue Kypca «XHMH}I»
MemnneneeBa. CTpoeHHE aTOMOB. . OGLICHCHIC  CBS3H  ONOKCHIS  SICMCHTA B (https://resh.edu.ru/subject/29/)
HpaxmuueckaspadomaNe23** [lepuonuyeckoit  cucreMe ¢ COCTAaBOM  aroma,
«MozienpoBaHne CTPOCHHS MOIIEKYJI pacmpenieneHHeM  OIEKTPOHOB 110 DHEPreTHYEeCKUM
1IpH IIOMOIIIK PUCYHKOB, MOZCIICH, YPOBHSIM, HOJ- YPOBHSAM U OpPOMTAIsM y aTOMOB IEPBBIX
AEKTPOHHBIXHUCTPYKTYPHBIX(POPMYID». YETBIPEX TIEPHOTIOB;
HNHcTpyKTa) 1o TeXHUKE 0€30MaCHOCTH .
MOJICTTUPOBAHUE CTPOCHUE aTOMa, YHEPTeTHUUECKUX
YPOBHEWHUTIO Y POBHEHITIPUTIOMOIIN
PHUCYHKOB,3JICKTPOHHBIXKOH(UTYpAITHIHIIIC
KTPOHHO- rpaduueckux Gopmyi;
. BBICTPAaUBAHUE Pa3BEPHYTHIXITMCbMEHHBIX
U YCTHBIX OTBETOB C OIOPOW Ha MH(GOPMAIMIO U3
y4eOHUKA U JIPYTUX HCTOYHUKOB, B TOM drciie lHTepHeTa.
Dopma NpPOoBeOdeHUA3AHAMULL. TIPOBEICHHE
AKCIIEPUMEHTOB(UTPA),pPEIICHUEKENCOB,00Cy K ICHHE,
Oecesa, MO3rOBOH IITYpM
24- | XumMudecKasicBs3bUeeBHU L. TUTTBI . Ydactie B O0OCYXICHHHM CMBICIAa U3ydaeMbIX | Poccuiickass — DJIEKTpOHHAs — IIIKOJIA.
25 | KPUCTAJUTMYECKHUX PEIICTOK. MOHATUH, NPUMEHEHNE MOHATUH MpU omucaHuu cBOMcTB | CoaepikaHue Kypca « XUMHUsD)

IlpakmuueckaapabomaNe24**
«OrpeneieHueTeMITepaTy phITIaBICHHSI
BCIICCTB C pa3HbIMU THIIAMHU
KPUCTAUTUIECKUX PEIIETOKY.

BEILIECTB U UX IPEBPALLICHUN;

° OIIPEACIICHUC BHUIOB XHUMHUYECKOH CBS3H B
COCAUHCHUAX,

° O6T>$ICHCHI/IerI/I‘-II/IHHO'CHG,Z[CTBCHHOI\/'ICBfBI/IZ

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




NHCeTpyKTaKIOTEXHUKEO0E3011aCHOCTH

CTPOCHUE aTOMOB, BUJ XUMHUYECKOW CBSA3M B COEIMHEHMUHU,
TUI KPUCTAJUTMYECKOW pEHICTKH, (U3NYECKHE CBOWCTBA
BEILIECTBA;

. MPOrHO3UPOBAHME CBOMCTB BEILIECTB Ha OCHOBAHUU
3HaHUIL O BHJAAX XWUMHWYECKOM CBSI3M U  THUIIAX
KPUCTAJUIMYECKUX PEUICTOK;

. pabota B Tpynmax TO COOJIOJCHUIO MPAaBHII
6e3omacHoil paboThl B J1aOOPATOpPUM MPH HCIOIb30BAHUU
XMMHYECKOM MOCYJIbl U 000pYJIOBaHMs, a TaKXKE MPaBUI
oOpallleHus: C TOPIOYMMU BEIIECTBAMU B OBITY.

Dopma nposedeHuss  3aHAmuil:  TPOBEJICHHE
9KCIIEPUMEHTOB (HUTpa), pelIeHrue KEHCOB, 00CYKICHHE,
Oecena, MO3rOBOM MITYPM

26

OKHUCITUTETbHO-BOCCTAHOBHUTEIILHBIE
peaKIyu.

IpakmuueckaapabomaNe25*[**
«OmpeneneHue KUCIOTHOCTH TIOYBBIY.

NHceTpyKTaXKnoTeXHUKEOE301MacCHOCTH

. Onpenenenue  cTelneHENd  OKUCIEHMS  aTOMOB
XUMHYECKHX DJJIEMEHTOB 1O (opMysiaM, COCTaBlICHUE
(dhopMyJIbI OMHAPHBIX COCIUHEHUN MO CTEIICHU OKUCIICHHS
aTOMOB XMMHMYECKHUX 3JIEMEHTOB;

. pabota B Tpynmax MO COOJNIOACHUIO TPaBUI
0e3o0macHoil paboThl B 1a0OPATOPUM MPH HCIOIH30BAHUU
XUMHYECKON TOCYJIbl U 000pYJIOBaHMs, a TaKKe MPaBUI
oOpareHus ¢ TOPIOYUMH BEIIECTBAMHU B OBITY.

Dopma nposedeHus 3aHAMUU:
MIPOBEICHNUEIKCIIEPUMEHTOB(UTPa),peICHHEKEHCOB,00Cy X
JICHHE,

Oecena, MO3TOBOM HITYpM, MpOBEICHUE
poeCCHOHATBHON MTPOOBI

Poccuiickass  anmeKkTpoHHAs
Conaepxxanue Kypca « XuMHUsDH
(https://resh.edu.ru/subject/29/)

IIKOJIA.




27

OKHUCITUTETBHO-BOCCTAHOBHUTEIILHBIE
peakuuu.
IlpakmuueckaapabomaNe26™*[***
«Perienne 3KCrIepUMEHTAIBHBIX 33129
1o Teme «OKHCIUTETHHO-
BOCCTaHOBUTENbHBIEpeaknu. 3ydeHne
pEaKIMK B3aUMOJICHCTBHUS CYIb(PUTA
HATPUS C IEPOKCUIOM BOJOPOIAY.
WHCTPYKTaXIOTEXHUKEOE30ITaCHOCTH

. OnpeneneHre  CTENEHEM  OKUCIEHHUS  aTOMOB
XUMHYECKHX DJJIEMEHTOB 1O (opMysnaMm, COCTaBIICHUE
(hopMyIIbl OMHAPHBIX COCIUHEHUH MO CTCTICHH OKHUCIICHUS
ATOMOB XMMHYECKHX 3JIEMEHTOB;

. PaGora B rpynmax TOo COONIOJCHHUIO TPABUII
Oe3omacHOi paboThl B J1a0OpATOPHH TPU UCIIOJIb30BaHUH
XMMHAYECKON TMOCYAbl U 000pYNOBaHMSA, a TAKXKE IMPABHI
0OpaIIeHus: C TOPIOYMMH BEIIECTBAMHU B OBITY.

Dopma npogedenus 3aHsmuil; IPOBEIACHUEIKCIICPUMEHTOB
(urpa), pemieHue KeicoB, 00Cyx aeHue, Oecena, MO3rOBOM
HITYpM

Poccuiickast  2leKTpOHHAsE — IIKOJIA.
Coneprkanue Kypca « XuMHs»
(https://resh.edu.ru/subject/29/)

28 | OKHCIIUTEILHO-BOCCTAHOBUTCIIBHBIC . OmpenenieHne  CTENEHEHW  OKHUCICHHS  aTOMOB | PoccuiicKasneKTPOHHASIIKOIA.
peakuum. XMMHUYECKHX 3JeMEHTOB 1o ¢opmynaM, coctaBieHue| Coaepxanue Kypca « XUMHUsD)
Ilpakmuueckan  paboma Ne  27** dopMyibl OMHApHBIX coequHeHuit mo crenenu okucieHus | (https://resh.edu.ru/subject/29/)
«OnpeneneanepHBxoze aTOMOB XMMHUYECKUX DJIEMEHTOB;

OKHUCJINTEIbHO-BOCCTAHOBUTEILHBIX * pabota B Tpynmax IO COOJIIOJEHUIO TMPaBUI
peaKHHﬁ».I/IHCTPYKTEDKHOTGXHI/IKC Oe3omacHoi pa6OTBI B J'Ia60paT0pI/II/I IIpu KUCHOJBb30BaAHUN
6e30MaCHOCTH XUMUYECKON MOCYAbl U O0OPYJOBaHMS, a TAKKE IMPABUI
oOparlleHus: C TOPIOYMMU BEIIECTBAMU B OBITY.
Dopma npogedenus 3aHAMUL. TPOBEICHUEIKCTICPUMEHTOB
(urpa), pereHue KercoB, o0cyxaeHue, decena
29- | OKHCIIUTENBHO-BOCCTAHOBUTEIILHBIC . OnpeneneHne OKUCIUTENS M BOCCTaHOBUTENS; | Poccuiickasi — 9JeKTpoOHHash — IIKOJA.
30 | peakuumu. ydacTe B paccTaBieHUH KoddduuuentoB B cxemax| ComepikaHue Kypca « XUMUsD)

CocraBneHue ypaBHEHUN MPOCTHIX
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX
pEaKIHil U pacCTAaHOBKA B HUX

K02 HUITMEHTOBMETOI0MAIIEKTPOHHOTO
OanaHca * / **

MPOCTBIX  OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEaKIuit
METOJIOM SJIEKTPOHHOTO OajnaHca;

. pabota B rpynmax mno HaOJIOJEHHIO XUMHYECKHX
ONMBITOB IO  IUIaHy, AaHaJIW3y  pe3yJbTaToB U
(hopMyIHpPOBaHHIO BBIBOJIOB.

Dopmanposedenuszanamuil peeHUEKeCcoB,
obcyxaeHue, 6ecena, MO3TOBOM MITypM

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




31 | IIpoeKkT—-3TO MPOCTO 1 . [IpoBeneHNENPOEKTHO-UCCIIEI0BATEIbCKON
paboTHI IO BEIOPaHHOM TEME;
. ucnons3oBanue WKT mg1g co3gaHms MojemeH,
MOATOTOBKHU MPE3EHTAIIH, JOKIIAJ0B 10 TEME.
Dopmanposedenuszanamuil. 00Cy X JeHUe, TUCKYCCHS,
pelIeHHnEe KeCoB

32 | PaboTtaHaanpoexkTom 1 . [IpoBeeHNEPOEKTHO-HCCIIECI0OBATEIIbCKOM
paboThI 10 BHIOPAHHOM TEME;
. ucnonp3oBanne WKT pansg co3manus  mojeneid,
MOATOTOBKU MPE3CHTAIIHH, TOKIIA0B IO TEME.
Dopmanposedenusazanamuii; 00CyKICHUE, TUCKYCCHS,
pelLIEHHE KEWCOB

33 | PaboranaanpoexkTom 1 . [IpoBeneHnEnPOEKTHO-UCCIIEI0BATEIbCKON
paboThI IO BHIOPAHHOM TEME;
. ucnons3oBanue WKT mgag co3ganms MojeleH,
MOATOTOBKUITPE3EHTAITNH,T0KIIaJOBIIOTEME.
Dopmanposedenusazansamuii: 00CyKIEHUE,TUCKYCCHS,
PELICHUEKENCOB

34 | 3ammranpoekra.llonBeneHnenToros 1 0 BeicTpauBaHuEpPa3BEPHYTHIXYCTHBIXOTBETOB. Dopma
npoeedenUs 3aHAmMuUIL. 3alUTa IPOEKTOB B (hOpPME UTPHI

9knacc(34uaca)
Tema4.BemecrBanxummnueckuepeakuuun(1l1 yacon)
35 K.]'IaCCI/I(I)I/IKaI_II/I}I XUMHUYCCKUX peaKuHﬁno 1 | HpOBCHCHHCBH‘IHCJ’ICHHﬁHO XUMHUUYECKUM Poccuiickas OJICKTPOHHAaA IIKOJIA.
pa3IuMYHBIM TpU3HaKaMm. 3akoH ['eccamn YPaBHEHHSM. Conepxanue Kypca « XUMHSD»

ero cieacTtBus. Pemenue 3amaq

Dopmanposederua3anamuil. peeHUeKeNHCcoB,
o0cyxenue, becesa, MO3roBOM MITypM

(https://resh.edu.ru/subject/29/)
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HOHHTI/ICOCKOpOCTHXHMH‘IeCKOﬁ pPCaKmunu.

IlpakmuueckaapaoomaNe39**[***
«3y4yeHue BIUSAHUSA pa3IndHbIX
(aKTOpOB HA CKOPOCTH PEAKIHNY.
WHCTPYKTaKIOTEXHUKEOE30ITaCHOCTH

O OObsicHeHHME U TNPOTHO3UPOBAHUE 3aBUCUMOCTHU
CKOPOCTH XMMHUYECKOW peakuu OT Pa3IUYHBIX (PaKTOPOB;

0  rurlaHupoBaHWe W OCYIIECTBICHHE Ha IPAKTHKE
XMUMUYECKUX SKCIEPUMEHTOB, IMPOBEIACHUE HAOIIOICHHUS,
(dbopMyIHpOBaHUE BHIBOJIOB 110 PE3yJIbTaTAMIKCIIEPHMEHTA.
Dopma npogedeHuss  3aMAmMull:  TPOBEJCHUE
AKCIIEPUMEHTOB (MTrpa), pelIeHHe KecoB, 00CyKIeHHE,
Oecenia,MO3roBOM ITypM

Poccuiickast  2leKTpOHHAsE — IIKOJIA.
Coneprkanue Kypca « XuMHs»
(https://resh.edu.ru/subject/29/)

37 | [NousaTHe0600PaTUMBIXMHEOOPATUMBIX O [IpoBeaEHUEBBLIYHCIIEHHIA. Poccuiickasi  aJeKTpOHHasl — IIKOJIA.
XUMHUYECKHX peakuusx. [Ipunnun Jle dopmanposedenussansmuil. peleHHeKeiicoB, ConeprkaHue Kypca «XHMH}I»
laTenpe™*/** oBCysKIcHHE, 6eCeia, MOSTOBOH MITYpM (https://resh.edu.ru/subject/29/)

38 | OkuCIUTENTHEHO-BOCCTAHOBUTEIIHHBIE 0 I[Iposenenue BBIUMCIEHUH  JUIi  pacCTaHOBKH | POCCHMNCKas — 5JIEKTpOHHAs — IIKOJA.
peakuun */** K03 (PUIIMEHTOB METOIOM SIIEKTPOHHOIO OaaHca. Cozep:xkanue Kypca «XHUMHs»

Dopmanposedenuszanamull peeHUEKeMCoB, (https://resh.edu.ru/subject/29/)
o0cyxeHue, becesia, MO3roBOM MITypM

39 | DACKTPONUTHYECKASTUCCOIHAIINS. . VYdyactie B OOCYXIEHHH CMBICTa W3y4aeMbIX | Poccuiickass — DJIEKTpOHHAs — IIIKOJIA.

IpakmuueckaapabomaNe28**[***
«Perienne sKCIeprUMEHTAIbHBIX 337a4
o TEME: «DNMEKTPOIUTHYECKAS
peakius». UHCTpyKTax MO TEXHUKE

MOHATUN, a TAKXKE CMBICIIAa TEOPUU HIIEKTPOIUTHUECKOMN
JIIMCCOILIMAIIAN;

. MJAHUPOBAaHUE M OCYLIECTBICHUE Ha TIIPAKTUKE
XUMHYECKHUX IKCIIEPUMEHTOB, MPOBeIeHNE HAOTIOICHMS,

Copepxanne Kypca « XuMUs»
(https://resh.edu.ru/subject/29/)

0€30I1aCHOCTH.

dbopMynupoBaHue
IKCIIEPUMEHTA;

BBIBOJIOB o pe3ynbTaraMm

0 paGota B rpymnmnax 1mo coOJIr0AeHUIO MpaBuil 6e30MacHoi
paboThl B 1a00OpaToOpuu MpU UCIOIB30BAHUN XUMUYECKON
MOCYJIbI 1 000PYAOBaHUSI.

Dopma npoeedenus 3aHamuil; TIPOBEACHUEIKCTICPUMEHTOB
(urpa), pereHne KeicoB, o0CykaeHue, Oecena
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DJIEKTPOTUTHYECKASI TUCCOIHAITHSL.
IlpakmuueckaapadomaNe29*[**
«PemeHnesKCIepUMEHTATbHBIX331a9110
TeMe «DIEKTPOITUTHI U HEATIEKTPOIUTHD).

IlpakmuueckaapaoomaNe30*/**
«PeleHneIKCIIepUMEHTAIBHBIX331a4I10
teme «CUIIbHBIC U CIIa0BICAICKTPOIUTHI».

NHCeTpyKTaKIOTEXHUKEO0E30I1aCHOCTH

. OObscHeHrEe MPUYUH 3JIEKTPOIPOBOAHOCTHUBOIHBIX
pacTBOpPOB BEILIECTB; pa3IMYECHHUE CJIA0BIX U CHJIBHBIX
3JIEKTPOJIUTOB;

. IUTAHUPOBAaHUE MW OCYIIECTBICHHWE HA NPAKTUKE
XHUMHAYECKHX DSKCIEPUMEHTOB, IPOBEACHUE HAOIIOICHUS,
(bopmynrpoBaHue BBIBOJIOB o pesyJabTatamMm
IKCIIEPUMEHTA;

. pabora B Trpymnme 1O COOJIOACHUIO TIPaBHUII
Oe30macHOil paboThl B J1aOOpPATOpPUM NPH HCIIOIb30BAHUU
XHUMHUYECKOH TTOCY/Ibl M 000y TOBAHHUS.

Dopma npogedenus 3aHsmuil; IPOBEIACHUEIKCIICPUMEHTOB
(urpa), perieHue KecoB, o0CykaeHue, becena

Poccuiickast  2leKTpOHHAsE — IIKOJIA.
Coneprkanue Kypca « XuMHs»
(https://resh.edu.ru/subject/29/)

41

DIEKTPOTUTHYECKAS TUCCOIHALTHSL.
IlpakmuueckaapadomaNe31*[**
«3yueHueBIMHUATEMIIEpATyPhIHA
JICCOITHAIINION.

IpakmuueckaapabomaNe32*[**
«V3yueHHEeBIUAHUSKOHIIEHTPAIIT
pacTBOpa Ha AUCCOIHAITHION.

IpakmuueckaapaoomaNe33*[**
«3yueHueBNUSHUSIPACTBOPUTESIHA
JTICCOIHALIIO.
IlpakmuueckaapadomaNe34>*[***
«OmpeneneHueKOHIIEHTPAITUTUCOTUIIO
AJIEKTPOITPOBOTHOCTH PACTBOPA.

HHCTpyKTaKNOTEXHUKEOE30aCHOCTH

. [TnanupoBaHre W OCYLIECTBICHHE Ha IPAKTUKE
XUMHYCCKUX OKCIICPUMCHTOB, IMPOBCACHUC Ha6J'IIOI[eHI/I$I,
bopmynupoBanue BBIBOJIOB o pe3ynbTaram
OKCTIEPUMEHTA;

. pabora B rpynmax @O COOJIOJCHUIO TPaBUII
0e30macHoil paboThI B JIAOOPaTOPUM NMPU HCIOIb30BAHUU
XMUMHUYECKOH MOCY/Ibl M 000py10BaHHUS.

Dopma npogedenus 3aHamuil: TPOBEACHUEIKCIIEPIMEHTOB
(urpa), pemieHue  KeWcoB, oOcyxaeHwe, Oecena,
npoBesieHue NMpodheccHoHaTbHON MPOOkI

Poccuiickass  aleKTpOHHass — IIKOJIA.
Copepxanue Kypca « XuMUs»

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




42 | PeakuuuuoHHOTO OOMeHa. . [InaHupoBaHue M OCYLIECTBICHHWE Ha IpakTuke| Poccuiickas  dJIEKTpOHHAS — IIKOJIA.
IlpakmuueckaapaoomaNe35* XUMHYECKHX JKCIICPUMEHTOB, TPOBEIACHHE HAOIIOICHUS, Coneprkanue Kypca «XIMHUsD
«PemiennesKkcnepuMeHTaIbHBIX334a4IIO0 dbopMmynupoBaHue BEIBOJIOB 1o pesysbTataM | (https://resh.edu.ru/subject/29/)

Teme «Peakiuy HoHHOTO OOMEHA. IKCIEPUMEHTA;
BianmozeiictBrernapokcuniadapusic . pabota B Tpynmax TO COOJIOJCHUIO MPAaBHII
CEPHOH KHCIIOTOW». 0e30omacHOil paboThl B JIAOOPATOPHUM MPU HCIIOIH30BAHUH
HHCTpyKTaXNOTEXHUKEOE30aCHOCTH XUMHYECKOH TIOCYIBI 1 000PYIOBAHMSL.
Dopmanposedenuazanamuii: IpoBeIcHIE
HKCIIEPUMEHTOB (Urpa), pelleHue KeicoB, o0CyXIeHUeE,
Oecena

43- | PeakumuuoHHOTO OOMEHA. . [InanupoBaHue W OCYIIECTBICHHWE Ha MpakTHKe| Poccuiickas  3JCKTpOHHAs  IIKOJIA.

44 | IpakmuueckaspaomaNe37* XMMHUYECKUX OKCIIEPUMEHTOB, MPOBEICHUE Halbmoaenus, | ComepxkaHue Kypca « XUMHUS»
«PelieHnesKcnepuMeHTalIbHBIX3a 424110 opmynnpoBarue BBIBOZIOB 1o pesyapTataM| (https://resh.edu.ru/subject/29/)

TEME «Peakuus HEUTpaIU3aLHAH. SKCIICPUMCHTA,

B3aumoneiicTBue TUAPOKCHAA HATPHUS C . pabora B Tpymmax MO COOJIOACHUIO TIPaBHUII
CONSIHOM  kucnotoiy. Ilpakmuueckas 6e3omacHoil paboThl B 1aOOpPaTOpUM MPH HCIOIb30BAHUU
paboma Ne 38%/** «Pemienne XUMHYECKOHN TOCY1bl U 000PYJOBaHMUSL.

JKCIIEPUMEHTAIBHBIX33]a4II0TEME
«lerunparauus conei». Ilpakmuueckasn
paooma Ne 40%/** «Onpenenenue
XJIOPHUJI-MOHOB B IUTHEBOU BOJEY.

IpakmuueckaapadomaNe41*[**

«Omnpenenenue HUTpaT-MOHOB B
IIUTATEJIBHBIX PACTBOPAX C IOMOILBIO

MOHOCEJIEKTHBHOTO AIEKTPOIAY.
HHCTpyKTaXMOTEXHUKEOE30aCHOCTH

@opma npogedeHus 3aHamull: TPOBEICHUEIKCTICPUMEHTOB
(urpa), pereHue KercoB, o0cyxaeHue, decena
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I'maponuzconei.

IlpakmuueckaapadomaNe36™/**
«Ompenenenue pH pacTBopoBy.

HHCTpYKTaKOTEXHUKEOE30MACHOCTH.
(ucnonvzoeamo 3a0anus BIIP u OI'D)

. [InaHupoBaHHe M OCYLIECTBICHHE Ha MpPaKTHKE
XUMHYECKUX SKCIICPUMEHTOB, IMPOBEACHHE HaOIIIOACHHS,
dbopMmynupoBaHue BBIBOZOB o pe3yapTatam
HKCIEPUMEHTA;

. pabota B TIpymnmax IO COOJIOACHUIO IPaBHI
Oe3omnacHoi paboTHI B J1JaOOPATOPUHU HPHU UCIOIb30BAHUH
XUMHYECKOHU MOCYy 16l U 000PYLOBAHYSL.
DopmanposedenuazanAmul: IpoBeICHIE

SKCIICPIMEHTOB (Mrpa), pelleHHe KeHCOoB, 0OCyKAeHHE,
Oecena

PoccuiickasaneKTpoHHAsIIKOIA.

Copepxanue Kypca « XuMuUs»
(https://resh.edu.ru/subject/29/)

TemaS.HemeranabimuxcoeanHennsi(74acoB)

46

T"asioreHsl.

IpakmuueckaapabomaNe42**[***
«PeneHnesKcrepuMeHTaIbHbIX3a1a4 110
teme «CBoicTBa OPOMHOM BOJIBI».
Ilpakmuueckasn padoma Ne 43%%/***
«PeneHnesKcrnepuMeHTaIbHbIX3a4a4 110
teMe «Hemertamnmbl. ['amoressr.
N3ydyennepu3snaecKuXuXxuMHIECKUX
CBOMCTB xJyiopa». MHCTpyKTax 1o
TeXHHKE 0€30IMacCHOCTHU

. Omnpenenenue xJIOpua-, OpOMUI- U UOAHUI-UOHOB B
pacTtBope;

. IUIAHUPOBAHUE M OCYIICCTBIICHUE HA MPAKTUKE
XHUMHAYECKHX DSKCIEPUMEHTOB, IMPOBEACHUE HAOIIOACHUS,
dbopMyHpoBaHUe BBIBOJIOB o pe3yJibTaTtam
IKCIEPUMEHTA;

. pabora B Trpynme MO COOJIIOJACHUIO TPaBUI

Oe3omacHOi paboThl B JTAOOPATOPHH MPU UCIIOJIB30BAHUH
XMUMHUYECKOH TTOCY/IbI K 000y T0OBAHHS.

Dopma npogedenusi 3aHsmuii: POBEICHUEIKCIICPUMEHTOB
(urpa), perieHne KeicoB, o0CykaeHue, Oecena

Poccuiickast  3leKTpOHHAs — IKOJIA.
Copepxanue Kypca « XuMUs»

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




47 | OnemenTsl VIA-rpynimsl. . OnpeneneHneHaInuuACyIbPUT-,cyabua-u Poccuiickass  3I€KTpOHHAs — IIKOJIA.
*
IlpakmuueckaapabomaNed4 CyIb(aT-HOHOB B PACTBOPE; Conepxanue Kypca «XHMH}I»
«Pelenne 3kCriepuMeHTaIbHBIX 33124 : .edu.
P A . IUIAHUPOBAaHUE M OCYLIECTBICHUE HA IPAKTUKE (https://resh.edu.ru/subject/29/)
noreme«l linaBnennenkpucramn3anus
XMMHAYECKHX SKCIIEPUMEHTOB, IPOBEJCHUE HAOIIOJCHHUS,
cepo». Ilpakmuueckasa paboma Ne
s s (bopmynrpoBaHue BBIBOJIOB 1o pe3ysbTaraM
45%*/ «Pemmenue i
JKCIEPUMEHTA;
JKCIIEPUMEHTAIIBHBIX33Ja4II0TEME
«Hemerauibl. N3yuenue CBOWCTB ) pabora B rpymme N0 COOMOACHMIO —MpaBul
. 6e3omacHoii paboThl B 1a0OpaTOpUM MpPU HCIIOIb30BAHUH
CEPHHUCTOIO ra3a U CEPHUCTOU KUCIOTBD». .
XMUMHUYECKOH MOCY/Ibl U 000py10BaHHUS.
WHCTpyKTaX 10 TEXHUKE OE30MAaCHOCTH. .
Dopma npoeeoenus  3aHAMuUU:  TPOBEJECHUE
9KCIIEPUMEHTOB (HUTpa), pEIICHUEe KeHCoB, 00CyKIeHUE,
Oecena, MO3roBOH IITYpM
48 | DnemeHTHIV A-TpYIIIBL. . [InanupoBaHue W OCyLIECTBIECHUE Ha IpakTHKe| Poccuiickas  SIeKTpoHHas — IIKOJA.
Hpakmultecrca}lpa60maMl46**/*** XUMHYCCKUX OKCIICPUMCHTOB, IMPOBCACHUC Ha6JHOI[CHI/I$I, Conep;xaHHe Kypca «XUAMUSD)
«PeleHnesKkcnepuMeHTalbHbIX3a/1a4 110 opmynnpoBarue BBIBOZIOB 1o pesynbTataM| (https://resh.edu.ru/subject/29/)
TeMe «OCHOBHBIE CBOIICTBA aMMHUAKay. 9KCIIEpUMEHTA,
IpakmuueckanpadomaNeA7*[*** . pabora B Trpynme 1O COOMIOACHUIO IIPaBUII
«Onpe ieseHneaMMUaTHONCENTPbIN 6e3omacHoil paboThl B J1TaOOPAaTOPUM MPHU UCIHOIb30BAHUU
MOYEBHMHBI». MHCTPYKTaXK MO TEXHHUKE XMMHHECKOH MOCY/Ibl M 060y /I0BaHHS.
0e30MaCHOCTH Dopma npoeedenus 3aHamuil. POBEACHUEIKCIIEPUMEHTOB
(urpa), pereHue KercoB, o0cyxaeHue, decena
49- | DnemeHTHIV A-TpynmsblL. . [InanupoBanue M OCYLIECTBICHUE Ha NpakTuKe| Poccuiickas  SIMEKTpOHHas — IIKOJIA.
«PerreHresKCrIepUMEHTAILHBIX3a,1a9TI0 hopmympoBanue BBIBOZIOB 110 pesyibTataM| (https://resh.edu.ru/subject/29/)
3amanusaM 23, 24 OI'D mo XUMHN. OKCIICPUMEHTA,
HHCcTpyKTax 10 TEXHUKE OE301MaCHOCTH ¢ pabora B rpynme 1o COONIONEHUIO MPaBUI

6e3omacHOil paboThl B JIaOOPATOpPUM NMPH HCIOIb30BAHUH
XMUMHUYECKOH MOCY/Ibl M 000py10BaHHUS.

Dopmanposedenuszansamull. IpoOBEICHNE
AKCIIEPUMEHTOB(UTPA),pPEIICHIEKEHCOB,00CyKIeHNE




51- | Pemenne3anaq 0 HpOBeHeHHeBBIqHCHeHHﬁHO XUMHUYECKUM Poccuiickas SJICKTpPOHHAasA IKOJIA.

52 YPaBHEHHSIM. Cogeprkanue Kypca « XuMHsD»

Dopma nposedeHUss  3aHAMUIL: pelieHue (https://resh.edu.ru/subject/29/)
KECcoB, 00CYKICHHE
Tema6.MeTaibIMUXCOeTUHEHHSI(6 YACOB)

53 | Merambl. . [InanupoBaHue W OCYLIECTBIECHUE Ha IpakTUKe| Poccuwiickas  SIEKTpOHHAs — IIKOJIA.
Ilpakmuueckas paboma Ne A9*[** XMMUYECKUX OKCIEPUMEHTOB, MPOBEICHUE HalbmoaeHus, | ConepikaHne Kypca « XUMHSD
«MopenupoBaHue METaJUTHYECKOM opmynnpoBarue BBIBOJIOB 1o pe3ylpTaTaM| (https://resh.edu.ru/subject/29/)
KPUCTAIIMYECKON PELICTKU. 9KCIIEpUMCHTA,

HHCTpyKTaXMOTEXHUKEOE30MaCHOCTH ° pabora B TIpymme IO COONIOACHHIO IIPABHII
0e30macHOil paboThl B JIaOOpaTOpUM MPHU HCHOIb30BAHUU
XUMHYECKOH TOCYAbI B 000PYIOBaHHUS.
Dopmanposedenuazanamuil IpoBeICHIE
AKCIIEPUMEHTOB(UTPa),pelIeHUEKeCcOB,00Cy K IeHNE

54 | Meramsl. . [InaHupoBaHue M OCYLIECTBICHUE Ha MpakTuke| Poccuiickas  SJIeKTpOHHas  IIKOJIA.
Ipakmuueckasn pa6omaNe50**[*** XMMHUYECKHX DJKCIIEPUMEHTOB, IpoBefcHUe HaOmoneHus,| Coaepxanue Kypca « XUMUsD
«PeIIeHIEeIKCTEPHMEHTATBHBIX 321240 (dbopMyupoBaHUE BBIBOJIOB IO pe3ysbTaramdkcnepuMenta; | (https://resh.edu.ru/subject/29/)

TemMe «CpaBHUTENbHAsS . pabora B rpynme MO COOJMIOACHUIO TMpPaBUII
XapaKTepHUCTHKA 0e3omacHOil pabOThl B JIAOOPATOPUHU TIPU HCTOIB30BAHUHI
BOCCTaHOBUTEIHHOWCIIOCOOHOCTH XMUMHUYECKOH TIOCY /Bl B 000PY10BaHHUSL.
MeTaJIoB». IHCTpyKTaX 10 TEXHUKE Dopmanposedenuazanamuii . IpoOBeICHUE
OesomacHoCTH HKCIEPUMEHTOB(UIpa),pelIeHHEeKeHCcOB,00Cy K AeHUE
55 | MetamiblA-Tpymi. O IInarwpoBaHME W OCYIIECTBIGHHE Ha mpakTHKe| POCCHICKas — SIEKTPOHHAs  IIKOJA.

IlpakmuueckaapadomaNeS51**[***
«PereHreIKCIIEPUMEHTATBHBIX32/1A4TI0
teme «Kanpuii u ero coemHeHus!.

XUMHUYCCKUX OKCIICPUMCHTOB, IIPOBCIACHUC Ha6J'IIOJIGHI/I$I,
(I)OpMyJII/IPOBaHI/IC BBIBOJIOB 1o pe3yjibTaTaM
9KCIICPUMCHTA,

Copepxanne Kypca « XUMUs»
(https://resh.edu.ru/subject/29/)

BzanMoieicTBHeEN3BECTKOBONBOABIC
YIJIEKACIIBIM Ta30M».

HHCTpyKTaXMOTEXHUKEOE30aCHOCTH

0 pabora B rpymme 1mo coOJ0IeHUI0 MpaBui 0e30macHoOM
paboThl B 1a00paTOpUu MPH HCIOJIB30BAHUM XUMHUYECKON
MOCYJIbI 1 000PYAOBaHUSI.

DopmanposedeHus3aHAMUL. TIPOBEICHHUE
AKCIIEPUMEHTOB(UTPA),pPEIICHIEKEHCOB,00Cy K IeHNE




56 | Merambib-rpymm. 1 . [InanupoBaHue W OCYLIECTBIECHUE Ha IIpakTUKe| Poccuiickas  SIEKTpOHHAs — IIKOJIA.
IlpakmuueckaapabdomaNe52**[*** XMMHYECKHX OKCIEPUMEHTOB, NPOBEACHHE HAOMOACHUS, | ComepkaHue Kypca « XHMHUsD
«PemeHrEIKCIICPUMEHTATBHBIX38,/1a4110 opmynupoBaHue BBIBOJIOB o pesybTaTaM| (https://resh.edu.ru/subject/29/)
teme: «OKenezo OxucieHue xenesa BO 9KCIIEpUMCHTA,

BJIQXKHOM BO3/1yXE». . paborta B Trpymmne TO COONIOACHHUIO MPaBUI
MHCTPYKTaXIIOTEXHUKEOE30IaCHOCTH 0e3o0macHoil paboThl B JIAOOPATOPUM MPU HCIOIH30BAHUU
XUMHYECKOH TIOCYIBI 1 000PYIOBAHMSL.
Dopmanposedenuazanamuii: IpoBeIcHIE
AKCIIEPUMEHTOB(UTPa),peIIeHUEKENCOB,00Cy XK I€HNE
57- | Pemenne3agau 2 O ITpoBeIeHHeMaTeMaTHYECKUXBBIYHCICHHIIIO PoccuiickasnnekTpoHHASIIKOIIA.
o8 XUMHYECKHM YPABHEHHUSIM. Conepxanue Kypca « XHUMUsD
Dopma nposedenuss  3aHAMUIL: pelieHue (https://resh.edu.ru/subject/29/)
KeicoB, 00CyKIeHHE
Tema7. Xumusinokpyxawmascpena(10 yacon)

59 | OCHOBBI 3KOJIOTHYECKON TPAMOTHOCTH. 1 0 I[IpoBeieHIEMAaTEMATHYECKMXBEIYUCIICHUIIIO Poccmiickasi  aneKkTpoHHas — IIKOJIA.
XUMHYecKoe3arps3HEHUEOKPY KAFOIICH XUMHYECKUM yPaBHEHUSIM. Copepxanne Kypca « XuMUs»
cpenpr*/**, Dopma NPOBeOeHUs.  3AHAMUILL: penieHue (https://resh.edu.ru/subject/29/)

KeicoB, 00CYyKIeHHE

60 | Dxomormyeckue MPOOIIEMBI, CBI3aHHBIE C 1 O TIpoBeIeHHeMATEMATHYECKHXBBIYHCIICHHIATIO Poccuiickass  aneKTpoHHas — IIKOJIA.
COCOIMHCHMAMM YIIICpOZa, a30Ta, CCPHI, XHMHYCCKHM YPaBHCHUSM. Conepkanne Kypca « XUMHUsDH
TXKETBIX METAIOB™/*™, Dopma nPOBEOeHUsT  3AHAMUIL: perieHue (https://resh.edu.ru/subject/29/)

KeicoB, 00CYyKIeHHE

61 [Toagarue 0 I[pCACIIbHO ﬂOHYCTHMOﬁ 1 | Hp()Be JICHUEMATEMAaTHUYCCKUXBBIYUC JICHUIIIO Poccuiickas QJICKTPOHHAA HIKOJIa.
koHmentparuu Bemiects (ITJIK)*/**. XMMHYECKUM YPABHEHUSM. Conepxanue Kypca « XUMHS»

Dopma NPOBEOeHUs.  3AHAMUIL: perieHre (https://resh.edu.ru/subject/29/)
KeicoB, 00CYKIeHHE
62 | [IpoekT—>aTO MpocTO 1 . [TpoBereHnEenpPOEKTHO-UCCIIEA0BATEECKOM

paboThI O BHIOPAHHOM TeME;
. ucrons3oBanue HWMKT a1 co3pgaHuss  Mojeliew,
MOJATOTOBKUIIPE3CHTALMHI, JOKIIAJOBIIOTEME.

Dopma npoBeOeHUsT  3AHAMULL

KeiCcoB, 00CYXKIeHHE

penieHue




63- | PaboTanaamnpoexkTom . [IpoBeeHUEPOSKTHO-HCCIIECI0BATEIIbCKOM
67 paboTHI IO BEIOPaHHOM TEME;
. ucnons3oBanue WKT mg1g co3gaHms MojemeH,
MOJITOTOBKH MTPE3CHTAIHI, JTOKJIAI0B 110 TEME.
Dopma NpoBeOeHUs.  3AHAMULL: pelieHue
KEHCOB, 00CYyK/IeHHE
68 | 3ammranpoekra.llogBeaeHrEnTOrOB

o BricTpanBaHnepa3BEPHYTHIXYCTHBIXOTBETOB.
DopmanposedeHuA3aHAMUI. 3AIUTATIPOCKTA,
JIUCKYCCHUsI, 00CYKIeHUE
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