MynununaibHOe 00111e00pa30BaTEIBLHOE YUPEIKICHUE
«Benesckuii nenTp oopaszosanus Nel um. .. MycaToBa»

Paccmotpeno CornacoBano YTBepxKaeHO
IMO yuuteneii Ouoyoruu, C negaroru4ecKuM COBETOM npukazom o MOY BIO Nel
XHMUH, Teorpaduu MOY BILO Nelum. uM. 1.11.MycaToBa
/mporokon Nel 0131.08.2023/ N.".MycatoBa or 31.08.2023 r. Ne79/1
/mporokoin Nel ot 31.08.2023/ Hupexrop MOY BIIO Nel
uMm. 1.11.MycaroBa
H.H.Mana3oHnus

iy avidvil 1A IDnveE MYHULIMNANBHOE OBILEOEPASOBATENBHOE YUPEXOEHME "
BEHEBCKMM LIEHTP OBPABOBAHMS Ne1 MEHU W1 MYCATOBA"

OB OB ASOBATENbHOE e i e
o
yq P E>K1D| E H M E nw. N)\Q%ATOBA””"‘ OrPH:llSI:/llSAOZdZSS, CHMHC:DSHE‘OQAGQSH‘
0ID.1.2.643.100.4=7123005957, UHH=712300423479,

B E H E BC KM '7' Ll E HTP E=mouvenevl@tularegion.org, G=Hapexnaa HukonaesHa,

OBPA3OBAHMA Nel1 MMEHW égm‘%;gE,T;ggﬂ;“ﬁ%@yﬂf\;;(ﬁgﬁwg “BEHEBCKWM LIEHTP
EPA3OBAHMSI Ne1 MUMEHM U1.1. MYCATOBA™
IAIA NMVCOCATNARA" 2023.09.08 01 44:52»03'00‘ 4

PABOYAS ITPOI'PAMMA
KYPCA BHEYPOUHOMU NEATEJIBHOCTHU «BBEJIEHUE B
XNUMHNIO»
7/ KIIACC

Cpok peanuzanuu: 1 rog

KoaudecTBo yacoB 1o mporpamme
7 kn1ace — 34 4., B Hegemo — 1u.

Knaccer — 7a06B

IIpoepamma cocmasnena
yuumenem ...Tumogheeuesoii H.A. ... ..............

2023 — 2024 yuebnbIii O]



PaGouas mporpamma Kypca BHEYpOUHOH JesTeNbHOCTH «BBenieHue B xumuro» st 7 KJ1acca COCTaBJICHA
Ha ocHoBe 00HOBIEHHOTO PI'OC OO0 B cootBercTBHM ¢ DenepanbHol 0011e00pa30BaTENBFHOM MPOrPaMMOn
u Bxomut B OOIT OO0 MOY «BeneBckwuii eHTp oOpazoanms Nel nmenn 1.11.MycaroBa»

IInanupyemsblie pe3y/1bTaTbl 0CBOEHHS Kypca
«Benenue B XMMHUIO
IIpexmerHsbIe

Yuenux nayuumca nonumamso

XUMUYECKYIO CUMBOJIUKY: 3HAKU XUMHUECKUX 3JIEMEHTOB, (POPMYJIbI XUMUYECKUX BEILIECTB;

* saxicHenuue XumMuyecKue nOHAMUA: XUMUUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCHUTEIbHbIE
aTOMHasl U MOJIEKYJISpHasi MacChl;

* OCHOGHblE 3AKOHbBI XUMUU: COXPAHEHUS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa;

MOJIYYUT BO3MOKHOCTh HAYYHThCS

* Ha3pléamb: XUMUYECKHE PJIEMEHTHI, COSIUHEHUS;

* 00vbaAcHamp: (HU3NYECKUN CMBICI aTOMHOTO (MOPSAIKOBOTO) HOMEpAa XMMHUYECKOTO 3JIEMEHTa,
HOMEpPOB TPYNIbl U MEPUOJa, K KOTOPBIM 3JEMEHT MNPHHA/UIEKUT B nepuogudeckoi cucreme J. U.
MenzeneeBa; 3akOHOMEPHOCTH M3MEHEHHUS CBOMCTB 3JIEMEHTOB B MpejesiaX MaJlbIX MEPHOJIOB U TIIaBHBIX
MOATPYIIT;

* onpedenams: COCTAB BEILIECTB MO UX (popmymnam;

* cocmaenamyp: HOPMYIbl HEOPraHUUECKUX COCANHEHUH;

* oOpawyambca C XUMAYECKOU TTOCYION M JTaOOPATOPHBIM 000PYTIOBAHHUEM;

* @bIYUCAMDB: MACCOBYIO JIOJIO XMMHUYECKOTO 3JIEMEHTa N0 (opMyse COEIUHEHHUS; MAacCOBYIO
JI0JIIO BEILECTBA B PACTBOPE; 0OBEMHYIO JOJI0 ra3000pa3HOro BEIIECTBA B CMECU

HCI0JIb30BATH MPUOOpPEeTEeHHbIe 3HAHUA H YMEHUS B IPAKTHYECKOH JesATeIbHOCTH 1
MOBCEHEBHOM KM3HM IS

* 0e30macHOro 0OpalleHusl ¢ BEIeCTBaMU U MaTeprallaMu;

* 3KOJIOTMYECKH IPaMOTHOTO MOBEJICHUS B OKpYXKaloLIel cpele;

* OLIEHKH BJIMSHUS XMMHUYECKOIO 3arpsi3HEHHs OKPY>KAIOLIEeH cpelibl Ha OpraHu3M 4eJI0BeKa;

* KPUTUYECKOH OILIEHKH MH(POPMALIMU O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY;

IIPUTOTOBJICHHS PACTBOPOB 3a/laHHON KOHLIEHTpALUU
MertanpeaMeTHbIe:

1. OBJIAZICHUE HABBIKAMM CaMOCTOSITEJIBHOTO TMPHOOPETEHHMs] HOBBIX 3HAHUH,
OpraHu3aluM y4eOHOH e TeIbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHNUS;

2. yYMEHHUE IUIAHUPOBATh IIYTH JOCTHXKEHHs IieJiell Ha OCHOBE CaMOCTOSITEIBHOIO
aHaJM3a YCIOBUHM M CPEICTB UX JIOCTH)KEHUS, BBIACIATH albTEPHATUBHBIE CIOCOOBI JOCTHKEHUS
LeJIM U BBIOMpaTh Hanbosiee 3pGeKTUBHBIN crI0Cc00, OCYIECTBIATH MO3HABATENbHYIO peQIIEKCUI0
B OTHOILIEHUH JICWCTBUH 10 PEIIEHUIO YUeOHbIX U M03HABATEJIbHBIX 3a/1a4.

3. yMEHHUE MOHUMAaTh NpoOJeMy, CTaBUTh BOIPOCHI, BBIABHIaTh T'HIIOTE3Y, JaBaTh
onpesieNieHne  TMOHATUAM, KJIacCU(UIMPOBATh, CTPYKTYpUpOBaTb Marepuan, IpOBOIUTH
OKCIIEPUMEHTBI, apryMEHTUPOBAaTh COOCTBEHHYIO MO3UIMIO, (HOPMYIUPOBATh BBIBOABI H
3aKITIOYCHUS;

4. YMEHHE COOTHOCHUTH CBOM JICHCTBHS C IUIAaHUPYEMBIMU  pPe3yJbTaTaMu,

OCYIICCTBJIATH KOHTPOJIb CBOEH OEATEIbHOCTHU B nponecce JOCTUKCHUS pE3yJibTaTa, OMPCACIIATH
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crocoObl JICHCTBHI B pPaMKax NpPEIJIOKEHHBIX YCIOBUH M TpeOOBaHWM, KOPPEKTHPOBATH CBOM
JIEUCTBUS B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYyallUEe;

o. ¢dopMupoBaHHEe ¥ Ppa3BUTHE KOMIETEHTHOCTH B OOJAaCTH HCIOJIB30BaHUA
WHCTPYMEHTOB M TEXHHYECKHX CPEICTB HMH(OPMAIIMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB H
IIPOrpaMMHOTO OOECreueHus1) KaKk MHCTPYMEHTaJIbHO OCHOBBI Pa3BUTHS KOMMYHUKATHUBHBIX U
[I03HABATEIbHBIX YHUBEPCATIbHBIX YUEOHBIX JEHCTBUII;

6. YMEHHE CO3/1aBaTh, IPUMEHATh U MpeoOpa30BbIBaTh 3HAKU U CUMBOJIbI, MOJEIH U
CXEMBI JUIsl peleHus yueOHBIX U 03HABAaTEIbHBIX 33/1a4;

1. YMEHME U3BJIEKaTh MH(POPMALIMIO U3 Pa3IMYHbIX UCTOYHUKOB (BKJIIOYAs CPEACTBA
MaccoBOM MH(pOpMAIMH, KOMIIAKT-IUCKA Y4eOHOTO Ha3HaueHus, pecypcel HTepHeTa), cBOOOIHO
MI0JIb30BaThCsl CIIPABOYHOM JIUTEPATYPOH, B TOM UHUCIIE€ U HA BJIEKTPOHHBIX HOCUTENSIX, COOTIOAATH
HOPMBI HHPOPMAITMOHHOM U30UPATEIILHOCTH, ITHKH;

8. YMEHHME Ha IMPaKTUKE TI0Jb30BAaThCS OCHOBHBIMU JIOTUYECKUMHU IpHUEMaMHU,
METO/IaMU HaOJI0JICHUS, MOJIETUPOBaHUS, OOBSICHEHUS, PEIICHUs TPO0JIeM, TPOrHO3UPOBAHUS U
Ap-;

9. YMEHHME OpraHMW30BbIBAaTh CBOIO KU3Hb B COOTBETCTBUU C IPEACTABICHUSIMH O
3I0pOBOM 00pa3e JKU3HHM, MpaBax U OOA3aHHOCTAX I'PaKIAHWHA, LEHHOCTAX OBITHS, KYJIbTYPhl U
COIIMAJILHOTO B3aMMOJICHCTBHS;

10. YMEHUE BBIIOJHATH IMO3HABATENIbHBIE M IPAKTHUYECKHE 3aJaHHS, B TOM 4YHCIIE
ITPOEKTHBIE;
11. YMEHUE CAMOCTOATEIBHO W apryMEHTHPOBAHHO OLICHMBAaThb CBOM JCUCTBUSA H

JCUCTBUSL OJJHOKJIACCHUKOB, COJEPXKATEIhHO OOOCHOBBIBAas IMPABUIBHOCTh WM ONIMOOYHOCTH
pe3yibpTata M crocoda IEHCTBHS, aJCKBAaTHO OICHHBATH OOBEKTHBHYIO TPYIHOCTh KaK Mepy
(aKTHYECKOTO WM TPEAIO0JIaraéMoro pacxojia pecypcoB Ha pEIICHHWE 3a/Ja4yd, a TaKKe CBOU
BO3MO>KHOCTH B JIOCTH)KEHUH LIEJTH OTIPEIEIICHHON CIIOKHOCTH;

12. ymMeHue paboTtaTh B rpymnme — 3()pQPEeKTHBHO COTpyIHUYATh U B3aMMOJICHCTBOBATH
Ha OCHOBE KOOPJMHAIIUH PA3IHMYHBIX MO3UIMH MPH BHIPAOOTKE OOIIETO PEIIeHHs] B COBMECTHOM
NEATeNbHOCTH, CIyllaTh TapTHepa, (opMyIHpoBaTh W apryMEHTHPOBAaTh CBOE MHCHUE,
KOPPEKTHO OTCTAaMBATh CBOO TIO3UIUIO M KOOPIMHUPOBATH €€ C MO3UIIMU TApTHEPOB, B TOM YHUCIIE
B CUTYallUHd CTOJIKHOBEHHSI WHTEPECOB; NMPOJYKTHBHO pa3peniarb KOH(IUKTHI HA OCHOBE ydyeTa
WHTEPECOB W TO3MIMH BCEX €ro yJYacTHUKOB, IMOUCKAa M OICHKH aJbTEPHATUBHBIX CIIOCOOOB
paspenieHus KOHPIUKTOB.

JInuHOCTHBIE:

1. BOCIIUTAHUE POCCHMCKON TpakJIaHCKOW MJICHTUYHOCTH: MATPUOTH3Ma, JIIOOBH H
yBaxkeHUI0 K OTeuecTBy, YyBCTBA TOPAOCTH 3a CBOIO POMHY, 32 pOCCUICKYI0 XMMUYECKYIO HAYKY;

2. (hopMHpOBaHKE LIETOCTHOTO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHM W OOIIECTBEHHON MPAKTHKH, a TaKKe COLUUAIBHOMY, KYIbTypHOMY,
SI3BIKOBOMY U TyXOBHOMY MHOTO00pa31i0 COBPEMEHHOTO MHPA;

3. (¢hopMHpoBaHHE OTBETCTBEHHOTO OTHOIIEHHMS K YYE€HHIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHIO M CaMOOOpa30BaHHI0 HAa OCHOBE MOTHUBAIMU K OOYYCHHIO U
MO3HAHUIO, BHIOOPY MNPOQPHILHOTO 00pa3oBaHUS HAa OCHOBE HWHGOpPMAIMU O CYIIECTBYIOIINX
npodeccusx W JIMYHBIX MPOQPECCUOHANBHBIX MPEANOYTeHH, OCO3HAHHOMY MOCTPOCHHIO
WHIUBUAYAIbHOH 00pa3oBaTelbHOW TPACKTOPUM C YYETOM YCTOMYMBBIX MMO3HABATENbHBIX
HWHTEPECOB;



4. (dbopMHpOBaHHE KOMMYHHKATHBHON KOMIIETEHTHOCTH B  0Opa30BaTEIbHOM,
0O0IIeCTBEHHO TOJIE3HOH, y4eOHO-HCCIIeI0BATENbCKOM, TBOPUECKOM U APYrUX BUAAX JCSATEIbHOCTH,

5. (dhopMHpoBaHKE TTOHUMAaHUsS IICHHOCTH 3JI0POBOTO M Oe30macHoro obpasza KWU3HU;
YCBOEHHE MPABUJI WHAMBHUIYAILHOTO M KOJIJIEKTUBHOTO O€3011aCHOTO MOBEICHUS B UpE3BBIYAHBIX
CUTYaLIUsX, YIPOKAIONUIUX )KU3HU U 310 POBBIO JIIOJIEH;

6. (opMupoBaHHE MO3HABATEIBHOW W WH(POPMALMOHHOW KYIBTYpPBI, B TOM YHCIE
pa3BUTHE HABBIKOB CAMOCTOSITEIHHON PabOTHl ¢ y4eOHBIMU MOCOOWSMH, KHHUTAMH, TOCTYIMHBIMU
WHCTPYMEHTAMHU U TEXHUYECKUMU CPEACTBaMU MH()OPMAITMOHHBIX TEXHOJIOTHIA;

7. (opMupOBaHHE OCHOB YKOJIOTHYECKOTO CO3HAHUS HA OCHOBE MPHU3HAHUS IEHHOCTH
KHU3HU BO BCeX €€ IMPOSBICHUAX M HEOOXOJMMOCTH OTBETCTBEHHOTO, OEPEKHOTO OTHOIICHHS K
OKpYKarollen cpere;

8. pa3BUTHE TOTOBHOCTM K pEIICHUIO TBOPYECKUX 3ajad, YMEHHS HaXOIUTh
aJIeKBaTHBIE CIIOCOOBI TOBEACHUS W B3aUMOJCWCTBUS C MApTHEpaMH BO BpeMms y4eOHOU u
BHEYUYEOHOW JEsTeNbHOCTH, CHOCOOHOCTH OIIEHMBAaTh MPOOJIEMHBIE CUTyalldd U ONEPATUBHO
MIPUHUMATh OTBETCTBEHHBIC PEIICHUS B Pa3IMYHBIX MPOJYKTUBHBIX BHJAX JEATEILHOCTH (yaeOHas
MTOMCKOBO-UCCIIEI0BATENbCKas, KITyOHas!, MPOEKTHAas!, KPY>KKOBas U T. II. )

Copnep:xanue

(1 g B Hememi0; Bcero 34 4.)

Tema 1. Xumus B uenrpe ecrecrpoHanus (11 u)

Xumus kax yacme ecmecmeostanus. Ilpeomem xumuu. EctecTBO3HaHME — KOMITIEKC HayK O Tipupoie. Hayku
o mpupoze: pusmKa, Xumusi, orosorus u reorpadus. [lonokuTeNTbHOE U OTPHUIIATETIHHOE BO3CHCTBHE YETOBEKA
Ha TIPUPOY.

[Ipemqver xumum. Tena u BemecTBa. CBOMCTBA BELIECTB KaKk UX MHIWBUAYyaIbHbIC MpH3HAKU. CBOMCTBA
BEILIECTB KaK OCHOBA MX MPUMEHEHHUS.

Memoowr uzyuenus ecmecmeosnanus. HaOmonenue kak OCHOBHOM METOJ| MO3HAHHS OKPYXKArOILEro
Mupa. YciuoBusi mpoBeleHus HaOmopeHws. [HmoTesa Kak —IpeQNoiokKeHHe, OOBSCHAIOIIeEe WM
Npe/IcKa3blBatolliee MpOoTeKaHWe HaOMIoIaeMoro siBlieHus. OJkcnepumeHT. JlaGopatopusa. DKcriepuMeHT
naboparopHblii ¥ noMarrHuid. CriocoObl (UKCHUPOBaHUS PeE3YNIbTaTOB AKcrepuMeHTa. CTpoeHHe IUIaMEHH
CBEYH, CyXOT'0 TOPIOYET0, CITUPTOBKH.

Mooenuposanue. Moaenu kak aOCTpakTHbIE KO M3ydaeMbIX OOBEKTOB M IpolieccoB. Moaenu B
¢busuke. DnekrpodopHas MalIMHa Kak adCTpakTHas MOJeIb MOTHUU. Mojenu B Ouonorun. buonoruyieckue
MYISDKU. Mozienu B XUMUK: MaTepraibHbIe (MOZEIH aTOMOB, MOJIEKYII, KPUCTAILIOB, allllapaToB U YCTAHOBOK) U
3HAKOBBIE (XMMUYECKHE CUMBOJIbL, XUMUUECKIE POPMYJIIbI i YPABHEHHUS).

Xumuueckas cumgonuxka. XUMUYECKHe CUMBOJIBL. VX HamucaHue, Mpou3HOIIEHHEe U WH(opmMarms,
KOTOPYIO OHU HecyT. XuMuueckue Gpopmyibl. VX Hamucanue, Npou3HOIIEHHEe U UH(OpMALHS, KOTOPYIO OHU
HecyT. VIHieKeh! 1 KO3 PUITUEHTHI.

Xumus u puszuxa. YHUBEPCATHHBIN XapaKTep MOT0KEHUH MOJIEKYIISIPHO-KMHETHYeCKoH Teopun. [lonsus
«aTtom», «MOJIEKYNa», <MOH». KpucTaummueckoe COCTOsIHME BellecTBa. KpHcTaumueckue pemeTkd TBEpAbIX
Bewiect. [luddyzus. BpoyHOBCKOE IBIKEHHE.

ArperatHoe cocTosiHMe BelecTBa. ['a3000pasHble, )KUIKUE U TBep/ple BelecTBa. Kpucrammuueckue u
amopdHsbIe TBepble BeecTBa. PU3NIeCKre U XUMUYECKHE SIBIICHUSL.

Xumus u ceocpagua. T'eonorndeckoe CTpoeHHME IUIaHETHI 3eMII: SIpo, MaHTHs, JuTochepa.
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ONEeMEHTHBIH COCTaB TI'€OJOIMYECKMX COCTaBHBIX 4YacTel IUIaHEThl. MuHepaabl M TOpHbIE IOPOJbL.
Marmarrdeckue 1 ocafiouHble (OpraHn4ecKUe U HEOPraHMYECKUE, B TOM YHCIIE U TOPIOYHE) TOPOIBL.

Xumuss u 6uonoeus. XUMUYECKUN COCTaB YKMBOM KIIETKH: HEOpPraHMYECcKue (BoJa U MHHEPaJIbHBIC
COJIM) U OpraHuyeckue (OesIKH, KUPBI, YIIEBObl, BATAMHUHBI) BelIecTBa. I IpOCThIe U CII0KHBIE BEIIECTBA, UX
POJIb B KU3HEAEATEIBHOCTH OPraHM3MOB. buosiornueckass poiib BOJIbI B xKHUBOM Kilerke. Dorocuntes. Pob
xjopodmiuia B mporecce (orocwHTe3a. buomormyeckoe 3HAYCHHWE JKHUPOB, OENKOB, 3(DUPHBIX Maced,
YIJIEBOJIOB ¥ BUTAMUHOB JUIS1 KU3HEAEATENIbHOCTA OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuy. IloHATHE O KAYECTBEHHBIX PEAKIMAX KaK O pEaKIUsX,
BOCIPHHAMAEMBIX OPraHOJISITHYCCKA: C TOMOIIBIO 3PEHMS, CIyXa, OOOHSHHS. AHAIUTHYSCKHNA S(PQEKT.
OnpenensieMoe BEIIECTBO U PEaKTHB Ha HEro. Bo3MoKHOCTh N3MEHEHHUS UX POJIM Ha IPOTHBOIOJIOKHYIO.

Hemonctparmu. 1. Kommekiust pasHbIX Tel W3 OJHOTO BEIIECTBA WM Marepuana (Harpumep,
naboparopHasi ocyaa u3 crekna). 2. Komiekuus paznuuHbix Ten wid Gortorpaduilt Ted U3 amoMUHUS IS
WJUTIOCTPAIIMU HJIEM «CBOMCTBA — MpHMEHEeHHe». 3- YueOHoe 000pyIoBaHHEe, UCIOIb3yeMOe MPU U3ydeHUHU
¢uzuku, Ouosnoruu, reorpadpuu U xumuu. 4. DnexkTpoopHas mammHa B AedctBuu. 5. ['eorpaduueckue
Mozaenu (ryo0yc, kaprta). 6. buonormueckue mojenu (MyJsSDKM OPraHOB M CHCTEM OpPraHOB PACTEHU,
KUBOTHBIX U 4eioBeka).7. dusnueckue M XUMHYECKME MOJIEM aTOMOB, MOJIEKYJ BEIIECTB M HX
KpUCTAUTMYECKUX peleTok. 8. OObeMHble U IIAPOCTEP)KHEBBIE MOJIETM MOJIEKYST BOJBI, YIVIEKHCIOTO U
CEpPHUCTOrO Ia3oB, MeTaHa. 9- PacrpocTpaHeHue 3amaxa OJEeKOJIOHA, JyXOB WM JI€30I0paHTa Kak IMpolecce
muhdy3un. 10. OOpa3upl TBEPABIX BEMIECTB KPUCTAUIMYECKOTO cTpoeHus. 11. Mojemn KpucTaimyecKux
pemwerok. 12. Tpm arperatHbIx cocrostHUS Bojapl. 13. IlepenmBaHue yriekucioro rasa B CTakaH,
ypaBHOBEIIIEHHBIN Ha Becax. 14. Komekims KpucTaumniaeckux 1 aMOp(hHBIX BEIIECTB U M3ACTUN U3 HUX. 15.
Konnexmust MmuaepanoB (J1a3ypuT, KOPYH]I, XaJIBKOIUPHT, QIIFOOPHT, TayuT). 16. Kosmekmust TopHbIX opo
(rpaHuT, pazaMyHbIe (GOPMBI KaJbIIUTA - MEN, MpaMop, W3BECTHSK). 17. Koutekiusi roprounx MCKOMaeMbIX
(aedTh, KaMeHHBINA yroJb, ciaadmbl, Topd). 18. CrmpToBas 3KCTpaKIus XJIOpOo(PHUIa U3 3€ICHBIX JIUCTHEB.
19. IlpokanmuBaHue Cyxoil 3€le€HM pacTeHHid B MyQENbHOW TIMe4d Isi KOJMYECTBEHHOTO OIPECTICHUS
MUHEpATbHBIX BemiecTB B HuX. 20. KauectBeHHas peakuusi Ha kucioponl. 21. KauectBeHHast peakiysi Ha
YIJIEKUCIBIN ra3. 22. KauecTBeHHast peakiysi Ha U3BECTKOBYIO BOJTY.

JlabopatopHbie onbIThl. 1. OnucaHue CBOMCTB KHUCIOPOJA, YKCYCHOM KHCIIOTBHI, alFOMUHUS. 2.
Crpoenrie 1uiamMeHH cBeud (CIMPTOBKH, cyXoro roprodero). 3. HabmrogeHne OpOyHOBCKOTO ABHKEHUS
YacTHUYEK YEPHOH TYILHU 1MOJ MUKpOCKonoM. 4. M3yueHune rpaHuTa ¢ MOMOILBIO YBETMUUTEILHOTO CTEKIA. 5.
OOHapyxeHue >KUpa B CeMEHax MOJCOJHEYHHKa U Iperkoro opexa. 6. ObHapyxeHHe 3QUPHBIX Macel B
amnenbcHHOBOM Kopke. 7. OOHapykeHHe KpaxMana ©u Oelika (KJICHMKOBHHBI) B TIIICHUYHOM MYyKe. 8.
OOHapy»eHHe YIIeKHUCIIOro ra3a B BbIIBIXaeéMOM BO3IyXE C TOMOIIBIO H3BECTKOBOM BOJIBL.

JomauHuii 3kcniepuMent. 1. MzrotoBrienue Mojeseit Momnekyn u3 mactuivia. 2. uddy3us noHoB
nepMaHraHnarta kaiausi B Boje.3. M3yuenue ckopoctu muddysun asposzoneil. 4. [uddysus caxapa B Boze. 5.
OMnBITHI € MYCTOM 3aKPBITOM IJIACTHKOBOM OYyThUIKOM. 6. KonmuecTBeHHOE ompeneneHre coaepKaHus BOJIbI B
CBexeil 3erneHu. 7. BaaumonelicTBue acKkopOMHOBOW KUCIOTHI ¢ oaoM. 8. M3ydeHne coctaBa MOJIMBUTAMHHOB
13 JomariiHel antedyku. 9- OOHapykeHHe Kpaxmasa B IpOIyKTaX MUTaHUsL.

IIpakTnyeckass padora 1. 3HakoMcTBO ¢ nabopatopHbiM oOopynoBanuem. [IpaBuna
0e30MacHOCTH MpH paboTe B XUMUUECKOM KaObUHETe (J1TabopaTopun).

IIpakTuyeckas padora 2. HaGmoenue 3a ropsitieii ceedoit. YcrpoicTBo ciupToBku. [IpaBusia paboTs
C HarpeBaTebHBIMU MPUOOPAMHU.

Tema 2.
MartemaTudeckue pacuerbl B xumun (9 1)
Omnuocumenvhvlie amomuas u Mmonekyisipuas maccol. lloHATHE 00 OTHOCHTENBHBIX aTOMHOM U
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MOJIEKYJISIPHOM MaccaX Ha OCHOBE BOJOpPOJHOM eauHUIbl. OnpeneneHne OTHOCUTENBHONW aTOMHOM MacChl
XMMHYECKUX O3JIEMEHTOB IO Tepuoauueckoi Tabnume. Haxoxknenue 1o ¢opmyne BemecTBa
OTHOCUTENBHON MOJIEKYISIPHOM MacChl KaK CyMMbl OTHOCHUTEJIbHBIX ATOMHBIX MAacC COCTaBIISIOIIMX
BEIIIECTBO XUMHUECKUX HIEMEHTOB.

Maccosasi 0onsi xumuueckoeo snemeHma 6 ciodcHom eewjecmee. ToHATHE O MaccoBoit noine -(W)
XUMHYECKOTO JIEMEHTa B CIIO)KHOM BEILIECTBE M ee pacyeT no Qopmyne BemectBa. Haxoxxaenne Ghopmysisi
BEIIIECTBA 10 3HAUEHHUSM MACCOBBIX JI0JIeH 00pa3yIOIINX €ro 3JIEMEHTOB (7151 2-4acOBOTO U3y4YEHUS Kypca).

Yucmule sewgecmea u cvecu. 1lonstie o unctom BemectBe U cMecd. Cmecu razoo0pasHbie (BO3IYX,
TIPUPOJTHBIN Ta3), Kuakue (HedTh) U TBEpIpIe (TOPHBIE OPOBL, KYITMHAPHBIE CMECH, CHHTETHUECKHE MOIOIIINE
cpenactsa). CMecu TOMOTEHHBIE U T€TEPOTeHHBIE.

Obvemnas donsi kKomnonenma 2azoeou cmecu. TlonsTie 00 00beMHOM 0N (()) KOMIIOHEHTa Ta30BOM
cmecu. CocTaB BO3/Iyxa U MPUPOJHOTO ra3a. Pacyer oObemMa KOMIIOHEHTa ra30BOM CMECH IO €ro 00bEeMHOM
JIoJ1e, ¥ Ha00OPOT.

Maccosas donst eewgecmeéa 6 pacmsope. TloHsTHEe O MaccoBoii monie (W) BeliecTBa B pacTBOpE.
PactBopuTens U pacTBOpeHHOE BellecTBO. Pacuer Macchl pacTBOPEHHOTO BEIIECTBA [0 Macce pacTBOpa U
MaccoBOI1 JI0Jie paCTBOPEHHOTO BEIIECTBA U JPYTUE PACUETHI C UCTIONb30BAaHUEM 3TUX MOHSITUI.

Maccosas 0ons npumeceil. TIoHsATHE O YMCTOM BellleCTBe U npuMecu. MaccoBast goiist (W) nmpumecu
B oOpa3ue ucxoaHoro BemiectBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOIO BEIIECTBA MO Macce
BEI[ECTBA, COJIEPKAIIEr0 ONPEICIIEHHYI0O MAacCOBYIO [IOJII0 TpUMECcei, M Jpyrue pacuerbl C
HCIIOJIb30BAHUEM ITHUX MOHSATHUM.

Jdemonctpammu. 1. Munepanst kynput u TteHoput. 2. Oxcup prytu(Il). 3. Komnexkuuu
pa3IMYHBIX BUJOB MpamMopa M H3AeIui (WM WUTIOCTpanuid u3nenuii) u3 Hero. 4. CMech peYHOTO H
caxapHoro mnecka u ux pazzaenenue. 5. Komnexkuus «Hedts n HegrenpoaykTery. 6. Komnekuust OBITOBBIX
cMeceil (KylMHapHbIE CMECH, CHHTETUYECKHE MOIOIIME CpEICTBA, MIAMIYHH, HAMUTKU W Jp.). 7.
Jnarpamma 00BEMHOTO cOcCTaBa BO3ayxa, 8. Jlmarpamma 0oOBEMHOTO cOCTaBa MPUPOJIHOTO Trasza. 9-
[IpuroroBieHne pacTBopa ¢ 3aJlaHHBIMM MAaccoOil M MaccoBOW nojeil pactBopeHHoro BemectBa. 10.
OO0pa31bl BELECTB U MaTEPUaJIOB, COJIEPKAILUX ONPEIEICHHYIO JI0JII0 IPUMECEH.

JomamHnii 3xcnepumenT. 1. M3yueHnue cocraBa OBITOBBIX KYJIWHAPHBIX U XO35SHCTBEHHBIX
cMecedl mo sTukeTkam. 2. IlpuroToBieHune pacTBOpa COJHM, pacyeT MacCOBOW JOJH PAaCTBOPEHHOTO
BEIIECTBA M OMBITHl C MOJY4YeHHbIM pacTBOpoM. 3- M3yueHue cocTaBa HEKOTOPBIX OBITOBBIX U
(dbapMaleBTUUECKUX MPENapaToB, COACPKAIINX ONPEICIICHHYIO JOI0 MPUMECE, M0 UX dTHKETKAM.

IIpakTuyeckas padora 3. IlpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCOBOM JOJIeH
PacTBOPEHHOI'O BEIIECTBA.

Tema 3.

SIBaenusi, mpoucxoasuue ¢ Bemecrsamu (11 v)

Paszoenenue cmeceu. Ilonstue o pazneneHun cMeceid W OuYMCTKE BemiecTB. Hekoropbie
MpoCTeHIne CnocoObl pa3JeNieHus: CMeceil: MPocenBaHue, pa3/IeIeHHe CMECel MarHUTOM, OTCTanBaHue,
JeKaHTaIus, IeHTPU(DYTUPOBAHUE, pa3/ICICHHE C TOMOIIBIO ACTUTEIbHON BOPOHKHU.

Qunbmposanue. PunbTpoBaHKE B 1a00paTopuu, OBITY U Ha MPOU3BOACTBE. DUILTpaT.

Aocopbyusa. Tlonstue o0 agcopbunu u agcopoeHTax. AKTUBUPOBAHHBIN yroJib KaK BaKHEHIIN K
afcopOEHT, ero HCMoJb30BaHUE B OBITY, Ha NPOU3BOJCTBE U B BOCHHOM Jiele. YCTPOWCTBO
MPOTUBOTA3A.

Jucmunnayusa, xpucmaniuszayus u evinapugarue. JIUCTUIUISIIUSA KaK MPOIECC BBIJACICHUS
BEIIECTBA U3 )XKMJAKOU cMecu. JlucTunnrpoBanHas Bojia U obsactu ee npumeHeHus. Ileperonka Heru.
Hedrenpoaykrel. @pakiinoHHas MEperoHka XUAKOTO Bo3Ayxa. Kpucrammmszamus M BbIIapuBaHUE B
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nabopaTopuu (KpucTamm3aTopsl U (haphopoBbIe YALIKK 751 BBIIAPUBAHUSA) U IPUPO/IE.

Xumuyecxue peaxyuu. IIoHSITHE O XMMUUYECKOW pEAKIIMM KaK IpOLEecCe IPEBPaAIlEHUs OJHUX
BELLECTB B JIpyrue. Y CIOBUs TEUECHHUS U MPEKPALLEHUS XUMHUYECKUX PEaKIIUH.

Ilpusnaku xumuueckux peaxyuiu. VI3MeHeHUEe LBEeTa, BBINAJEHHUE OCAJKa, PAaCTBOPEHHE
0CaJKa, BbIJIEJIEHHE ra3a.

JdemoncTrpanuu. 1. IIpoceuBanue cMecu MyKd U caxapHoro mnecka. 2. Paznenenue cmecu
IIOPOILKOB cepbl U kene3a. 3. Pa3neneHue cmecu mopomkoB cepbl U mnecka. 4. Paznenenue cmecu
BOJBI M PACTUTEIBHOTO Macjia C IMOMOIUIBI0 JEIUTENbHOM BOpoHKU. 5. llenTpudyrupoBanue. 6.
@unpTpoBaHue. 7. PecnupaTropHble Macku M MapieBble NOBS3KH. 8. AICOpPOIMOHHBIE CBOMCTBA
aKTUBUPOBAHHOTO yriisd. 9. CHimkareiab W ero mMpuUMeHEHHEe B OBITY U JIETKOHW mpombinuieHHocTH. 10.
IIporuBoraz u ero ycrpoucrBo. 11. IlonydyeHne OUCTMIUIMPOBAHHOM BOJBI C IIOMOIIBIO
nmabopaTopHOM  ycTaHOBKM Juisi  neperoHkud xkuakoctedt. 12. Komnexums «Hedpts wu
He@TenpoaykTel». 13. Pa3zneneHne cMmecu nepMaHraHara W JUXpoMaTa Kajlusi CHocoOom
Kpuctammu3amnuu. 14. BzaumoaelcTBre MOPOIIKOB KeJie3a U cepbl Mpu HarpeBanuu. 15. [lomydenue
YIJIEKUCIOTO Ta3a B3aMMOJIEHCTBUEM MpamMopa C KHCJIOTOW M OOHapyXeHHE €ero ¢ IOMOIIbIO
M3BECTKOBOM Bojbl. 16. Karanmutuueckoe pasiokeHue Nepokcuaa BoAopoda (KaTaauzaTtop —
nuoKcua Mapranna). 17. @epMeHTaTUBHOE pa3fioKeHHE MEpPOKCHAAa BOJOPOJia C MOMOIIBIO KaTajl
a3pl. 18. KuWCIOTHBII OrHETYIIHWTENb, €ro YCTPOMCTBO M HNpHHOMN AekcTBhd. 19. Peaknns
HENTpadu3aluy OKpalleHHOro (QeHoadTaIenHoOM pacTBopa menodyu kucioTtoil. 20. Bzaumoneiictsue
pacTBOpPOB IepMaHraHaTa U OuUXpoMara Kajiusi ¢ pacTBopoMm cyinbdurta HaTpus. 21. Ilomyuenue
ocanka ruapokcuna menu (I1) wnu rugpoxcuaa xeneza(lll) peaknueir oOmena. 22. PacTBopenue
MOJIY4YEHHBIX OCAaJAKOB THAPOKCHAOB MeTauioB B kuciore. 23. llonydueHue yriekuciaoro rasa
B3aMMO/ICHCTBHEM pacTBOpa KapOOHATa HATPHS C KUCIOTOM.

JlabopaTtopubie omnbIThl. 1. M3roroBienue ¢unbtpa u3 GUIBTPOBAIBHON OyMaru wuiu
OymaxxHO# candetku. 2. M3ydyeHue ycTpoiicTBa 3aKUTAIKH U €€ TUIaMEHHU.

Jomamnuii 3xcnepuMenTt. 1. PazneneHue cmecu Cyxoro MOJIOKA M PEYHOro Mecka. 2.
N3roToBiieHne MapiaeBOd MOBA3KM KaK CpPEACTBA WHAMBUIYAJIbHOM 3allUTHl B NEPUOJ SMUIAEMHUHU
rpunna. 3. OTcranBaHue B3BeCH MOPOIIKA JIJIsl YUCTKHU MOCY/IbI B BOJIE U ee AeKaHTamus. 4. Ancopomnus
aKTUBUPOBAHHBIM YTJIEM KPacCSIIMX BEIIECTB MENCU-KOJBL. 5. AncopOuus KyKypy3HbIMU MaJlOoYKaMHU
apoB Maxy4yux BewiectB. 6. M3ydyeHue cocraBa U NMPUMEHEHHS] CUHTETHUYECKUX MOIOIIUX CPEJICTB,
coJiepKaluX 3H3UMBIL. 7. Pa3iioxkeHue cMecu MUThEBOM COJbl U CAXapHOU MyJpbl IPU HATPEBAHHUHU. §.
PactBopenue B Bojge Tabmerku acnupuHa YIICA. 9. IlpuroroBieHue M3BECTKOBOW BOJBI M OIBITHI C
Heit. 10. B3aumoeiicTBue pacTBopa mepMaHraHara Kajaus ¢ aCKOPOMHOBOUW KUCIOTOM.

IIpakTnyeckas padora 4 (1omMalHuii SKCIEPUMEHT). BhIpalninBanue KpucTaaiioB COJH.

IIpakTuyeckas padora S. OuncTka NOBapeHHOU COJIH.

IpakTuyeckasi padora 6 (nomanauii skcriepumenT). Kopposust meTamios.

Tema 4.

Paccka3spl mo xumuu (44)

Yuenuuecras xonghepenyus «Bvidarowuecs pycckue yuenvie-xumuxuy. JXUu3Hb U IeITEIHLHOCTh
M. B. Jlomonocosa, /. 1. Menaeneesa, A. M. bytneposa.

Konxypc coobwenuii yuawuxcsa «Moe nobumoe ewyecmaoy. OTKpbITHE, OJyY€HUE U 3HAUCHUE
BBIOPAHHBIX yYaIlIUMUCS BEIIECTB.

Konkypc yuenuuecxux npoexmos. WccnenoBanus B 00JaCTM XUMHYECKHX peakUil:
(GoTOCHHTE3, TOPEHHE M MEIJICHHOE OKHCIEHHE, KOPpO3Ms METaJUIOB W CHOCOOBI 3allUThl OT Hee,
Ipyrue peakiuu, BbIOpaHHbIe yJalluMHUCS.



KaJIeHI[apHO-TeMaTH‘IeCKoe IJIAHUPOBAHUE

TemaTn4eckoe IJIAHUPOBAaHUE

TEMa KommuecTBo yacoB
XuMUs B HEHTPE €CTECTBO3HAHUSA 11
MareMaTnka B XUMHHA 9
SIBIIeHMS, TPOUCXOASIINE C BEIIECTBAN 11
Pacckassl 1o Xumuu 4

Ka.ﬂennapﬂo- TEMATHIECCKOE IIJIAHUPOBAHUE

Ne i/ TeMa ypoka KosmmnuecTBo
JacoB aara
I'naBa |. XumMus B ieHTpe eCTeCTBO3HAHUS

1 XWMUS KaK 9acTh €CTeCTBO3HAHUS. [IpeameT Xumumu. 05.09.23,06.09.23
2 HaGnrogenne © OSKCIEpUMEHT KaKk METONbI  H3YYCHHS 12.09.23,13.09.23

€CTECTBO3HAHUS U XUMHMH.
3 [Mpaktnyeckas pabora Nel «3HaKOMCTBO ¢ J1a0OpaTOPHBIM 19.09.23,20.09.23

obopynoBanuem. [IpaBuia TeXHUKU OE30TTACHOCTH.)
4 [Ipaktuueckass pabdota Ne2 «HabGmrogeHue 3a ropsimen 26.09.23,27.09.23

CBEUOH. YCTPONCTBO U paboTa CIUPTOBKH.»
5 MopenupoBaHue. 03.10.23,04.10.23
6 XUMHUYECKUE 3HAKU U (POPMYITHI. 10.10.23,11.10.23
7 Xumus v hU3HKa. 17.10.23,18.10.23
8 ArperaTHble COCTOSIHUSI BEIIECCTB. 24.10.23,25.10.23
9 Xumus u reorpadus. 07.11.23,08.11.23
10 XuMmug 1 OuoJIorus. 14.11.23,15.11.23
11 KadecTBeHHBIC peakIi B XUMHH. 21.11.23,22.11.23

I'naBa Il.MaremaTuka B xumuu (9 4.)

12 OTHOCHUTENBHAS ATOMHAS ¥ MOJICKYJISIpHAs Macca. 28.11.23,29.11.23
13 MaccoBas qoJIsd 3J1eMEHTa B CJIOKHOM BELIECTBE. 05.12.23,06.12.23
14 YucTele BEIIECTBA M CMECH. 12.12.23,13.12.23
15 OO0beMHast 10JIs Ta3a B CMECH. 19.12.23,20.12.23
16 MaccoBas 10151 BEIIECTBA B PaCTBOPE. 26.12.23,27.12.23
17 IIpakTuueckas pabora Ne3 «IIpurotoBiieHne pacTtBopa ¢

3aJJaHHOM MacCOBOM JJOJIel paCTBOPEHHOTO BEIIECTBAY
18 MaccoBas 107151 mpUMecei.
19 Pemenue 3amau u ynpaxHeHuid mo Teme «MaremaTuka B

XUMUN
20 Pemenune 3amau u ynpaxkHeHuid mo Teme «MaremaTuka B

XUMHN»

I'nasa I, SIBjaenus, npoucxoasimue ¢ Bemecrsamu. (11 41)
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Paznenenne cmeceit. CriocoObl pa3aenieHus: CMECeH.

22 OWIbTPOBAHHUE.

23 AncopOmus.

24 Juctunnanus.

25 OOcyxeHue pe3yabTaTOB MPAKTUYECKOW paboTsl  Ned
«BpIpamuBanue KPUCTAILIOB COJIH

26 [TpakTudeckas padorta Ne5 «O4ucTKa TOBAPEHHOU COJIM»
XUMUYECKUE PEaKIUU. YCIOBUS MPOTEKAHUS XUMUYCCKUX
peaKuui.

27 [Ipu3HaKyM XMMUYECKUX PEAKLUN.

28 OOcyxieHne pe3ylbTaTOB MPaKTHYeCKOW paboTel  Ne6
«M3ydenune nporiecca KOPPO3UH Keie3a» (JOMAIIHUN OTIBIT)

29 OO0oOmIeHre W akTyaau3anus 3HAHWK M0 TeMme «SIBiIeHus
MIPOUCXO/ISIINE C BEIICCTBAMID)

30 OO0oOmIeHre W aKkTyaau3anus 3HAHWK M0 TeMme «SIBIeHus
TIPOUCXOISIINE C BEIICCTBAMI

I'nasa V. Paccka3pl no xumuu (4 )

31 VYyenuueckass koHpepeHus «Bwimarommecs — pycckue

YUEHBIC-XUMHUKH
32-33 Koukypc  cooOrieHwmid yaammxcs  «Moe  mobumoe

XHUMHYECKOE BEIIECTBOY

34 Konkypc yueHHUYeCKuX MPOEKTOB, TOCBSAIIEHHBII

HUCCICJOBaHUAM B 00J1aCTH XUMHYECKUX peaKHHfI.
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