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1. TlogcuurenpHasg 3anUcKa

PabGouass mporpamma coctaBiieHa Ha ocHoBe - YMK «Xumus. BBonHbIi
Kypc.» 7 knacc — aBropsl: ['abpuensa O.C., OctpoymoB U.I'., Axneounun A.K. —
M..«/Ipoda»,2021.

YMK «Xumus. Beenenue B npeamer» 7 kiacc — aBtopsl: Epemun B. B., /Ipo3nos
A. A., JIyaun B. B. — M.: «IIpocsemienue», 2023.

O6mee uncio yacoB— 34 yaca: B 7 kiacce — 34 gaca (1 yac B Hezielo).

B cooTBercTBUM ¢ yueOHBIM I1aHOM B 7 kitaccax Ha yueOHBIN Kype «BBeneHnue B
XUMUIO» OTBOJUTCS | 4ac B HENEIIO.

OOpazoBaTenbHas mporpamMma ydeOHOro Kypca «BBeleHHe B XUMHIO»
pa3paboTaHa B COOTBETCTBUU C TpeOoBaHUAMU DenepanbHOrO TOCYIapCTBEHHOTO
00pa30BaTEeNBPHOTO CTAaHJAapTa OCHOBHOTO 00IIero oOpa3oBaHUS K pe3yiabTaTam
OCBOCHMSI OCHOBHOM 00pa3oBaTelIbHOM MPOTpaMMbl  OCHOBHOTO  OOIIEro
oOpa3zoBaHus.

[Iporpamma Kypca BKJIIOYAET TMOSCHUTENIBHYIO 3alHUCKy, B KOTOpPOH
PACKpBIBAIOTCS 1I€JIM U3YUYEHUs TAaHHOTO Kypca U METOAUYECKHE MOJXO0Mbl K €ro
MOCTPOEHUIO, NTaéTcsi ero o0Ias XapaKTepUCTUKA M PACKPBIBAIOTCS OCHOBHBIE
coJlepKaTelIbHbIe JIMHUM, OIpPEACNIeTCs MECTO Kypca B YYEOHOM IUIaHe.
[Iporpamma ycraHaBiuBaeT TpeOOBaHUA K IUIAHUPYEMBIM  JIUYHOCTHBIM,
METANpPEIMETHBIM W NOPEAMETHBIM  pEe3yJbTaTaM  OCBOEHHUS  OCHOBHOM
o0pa30BaTeNbHON MPOTrpamMMBbl, OMNPEACISIET COJAEpX)aHUE YYeOHOro Kypca
«BBeneHne B XHUMHIO», OCHOBHBIE METOJIMYECKHE TMOAXOAbl K OOYYEHHIO,
BOCIIUTAHUIO M Pa3BUTHIO OOYyYalolIUMXCsi Mpu ero wuszydeHuu. I[Iporpamma
BBITIOJTHSIET JIBE OCHOBHBIC (DYHKIIUU:

*  MH()OPMAMOHHO-METOAUYECKYIO, TIO3BOJIIONIYI0O BCEM YYAaCTHHKAM
00pa30oBaTeIbHOrO MpoLiecca MOTYYUTh MPEACTABICHUE O LEAX, COAEpKaHUH,
oO1el cTpaTeruu 00y4eHus, BOCIUTAHUS U Pa3BUTHSI 00YHAIOIINXCS IPU U3YYEHHUH
Kypca «OCHOBBI HEOPTraHUYECKON XUMUM;

* OpraHU3alMOHHO I[UIAHUPYIOIIYI0, MPEeIyCMaTPUBAIOIIYIO BbIJIECIECHUE
ATanoB OOy4eHHs, CTPYKTYPHUPOBaHUE YUEOHOro mMaTepuala Mo rojam oOydeHwus,
pazzneiniaM M TeMaM C Y4E€TOM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3EH,
JIOTUKM OpraHu3aluu yd4eOHOTO TMpoIecca M BO3PACTHBIX OCOOCHHOCTEU
oOyuaroruxcs. [Iporpamma kypca «BBeneHue B XUMHIO» TpeTHA3HAUEHA IS
oOy4Jarommxcs 7 KJIaccoB 00I1e00pa30BaTeIbHBIX OpTraHU3aIIHi.

2.Conepxanue yueOHOTO Kypca

7 KIIACC Tema
1. Xumus B ieHTpe ecrectBo3HaHus (11 1) XuMus Kak 4acTh €CTECTBO3HAHMSL.
[Ipeqmer xumun. EcrtecTBO3HaHME — KOMIUIEKC Hayk O mnpupoxae. Hayku o

npupoae: ¢usuka, xumus, Ouonorus u reorpadus. IlonoxurenbHoe W
OTpULIATEIbHOE BO3/CHCTBUE uenoBeka Ha mnpupony. [Ipeamer xummu. Tenma u
BemecTBa. CBOMCTBA BEUIECTB KaK UX WHAMBUIYyalbHbIE TNpu3Haku. CBOHCTBa
BEILIECTB KAaK OCHOBAa WX IPUMEHEHUsA. MeToabl H3Y4YEHUs €CTECTBO3HAHMS.



HabnrogeHue kak OCHOBHOM METOJ IMO3HAHUS OKPYKAKOLIEro MHUpa. Y CIOBHS
npoBeneHuss HaOmoAeHus. ['unoresa kak MpeanoyiokeHue, OObICHSIONIEEe WU
MpeACcKa3bIBaIONIee MPOTEKaHWEe  HAOJI0aeMOro  SIBIEHUSA.  DKCIIEPUMEHT.
JlabopaTopusa. OkcnepuMmeHT  JsabopatopHbliii W gomammHuil.  CrocoObl
(buKCUpOBaHUS PE3YNBTATOB HKcliepuMeHTa. CTpOeHHE TUIAMEHH CBEUYH, CYXOro
roproyero, CHupToBku. MojaenupoBanue. Mojaenn Kkak aOCTpaKkTHbIE KOIUU
u3y4aeMbIX 00BEKTOB U TpolieccoB. Monenu B ¢usuke. IaekTpopopHas MalluHa
KaK a0CTpaKkTHast MOJENIb MOJHUU. Mojenu B Onojoruu. bruonornyeckue MyssiKu.
Monenn B XuMUHU: MarepuaidbHble (MOAEIHA aTOMOB, MOJIEKYJ, KPHUCTAJUIOB,
annapartoB M YCTAHOBOK) M 3HAKOBbIE (XMMHYECKHE CHMBOJIBI, XMMHYECKHUE
dbopmyel U ypaBHEHHUs). XHUMHYECKas CHMBOJIMKA. XUMHUYECKHE CHMBOJBI. MX
HaNMCcaHue, MPOU3HOIIEHNE U WH-(GopMaIus, KOTOPYI0 OHU HECyT. XHUMUYECKUE
dbopmynel. VX Hamucanue, MpOU3HOIICHHE W UHPOpPMAIUs, KOTOPYIO OHH HECYT.
Uunexkesl u kodpdunueHtel. Xumus U (pusuka. YHUBEpPCAIbHBIA XapakTep
MOJIOKEHHUN MOJIEKYJISIPHO-KMHETUUECKON TeOpUr. [IOHATUS «aTOM», «MOJIEKYJIay,
«oH». Kpucrammueckoe cocrosiHue BemecTBa. KpuCTauIMyecKne peleTKH
TBepAbIX BeulecTB. uddys3us. bpoyHoBckoe nBUKEHUE. ArperaTHOe COCTOSIHHUE
BenlecTBa. ['a3000pa3Hble, )KUIKHE W TBEpIble BellecTBa. Kpucrammueckue u
amop(Hbie TBepjbie BemiecTBa. OU3NYECKUE U XUMHUUYECKHUE SIBICHUSA. XUMHUS U
reorpagus. ['eonoruueckoe cTpoeHre MiIaHeTsl 3eMils: AP0, MaHTHs, JIMTocPepa.
DNEeMEHTHBIM COCTaB I'€OJIOTMYECKUX COCTABHBIX YacTeW I1aHeThl. MuHepanbl U
TOpHBIE MOPOJbl. MarMaTuuecKkue u 0caJ0uHble (OpraHnYECKUE U HEOPraHUYECKHE,
B TOM YHUCJIE U TOPIOYME) MOPOABL. XUMUSA U OUOIOrUsl. XUMUYECKUN COCTAB KUBOI
KJIETKU: HEOpraHu4eckue (BoJa U MHUHEpaJIbHBIE COJIM) U opraHudeckue (Oenkw,
YKUPBI, YTJIEBOJbI, BATAMUHBI) BellecTBa. [IpocThie U cloKHbIE BEIIECTBA, UX POJIb
B KU3HENEATEIbHOCTH OpraHu3MOB. bronornyeckas poJsib BOJbI B )KHBOM KJIETKE.
®ortocunte3. Ponp xmopodumia B mporecce ¢doTocuHTe3a. buonormdeckoe
3HAUCHUE KUPOB, OCIKOB, 3(PUP"HBIX Macei, YriIeBOAOB M BHUTAMHUHOB JJis
KU3HEAEATEIbHOCTU Oprann3MoB. KauecTBeHHble peakuuu B XuMmuu. [loHsiTHE O
KAUEeCTBEHHBIX PEAKIMIX KaK O peaklHsIX, BOCHPUHUMAEMbIX OPraHOJENITUYECKUX:
C TOMOIIBIO 3PCHHMS, ClayXa, OOOHAHMA. AHaIMTHUYEeCKUl 3 dexT. Onpenensemoe
BEIIECTBO W pPEAaKTHB Ha HEro. BoO3MOXHOCTH W3MEHEHMS HUX pPOJIU Ha
IIPOTHUBOIIOJIOKHYIO.

JemoHncTpanum.

1. Komnekuusi pa3HbIX Tel M3 OJIHOTO BEIIECTBA WIM Marepuayia (Hampumep,
nabopatopHas rnocyjaa u3 CTeKia).

2. Komnekuus pasznuuHblx Ten Wik (ororpaduid Ten W3 aTOMUHUS s
WUTIOCTPALIMK UJIEU «CBOMCTBA — MPUMEHEHUE.

3. YuyebHoe 000pynOBaHME, UCIOIB3yEMOE NpPU HU3y4YEeHUU (PU3UKH, OUOJIOTHH,
reorpaduu ¥ XUMHH.

4. DnextpodopHas MaHa B ICUCTBUH.

5. 'eorpaduueckue moaenu (Taodyc, KapTa).

6. buosornueckue Mozaenu (MyJISDKM OPraHOB M CHCTEM OpPraHOB pPacTEHUH,
JKUBOTHBIX M YEJIOBEKA).

7. @u3nuecKMe M XUMHUYECKHE MOJEIM AaTOMOB, MOJIEKYJ BEIIECTB W HX



KPUCTAJUIMYECKUX PELIETOK.
8. OO0bemMHBIE W WIAPOCTEP’KHEBBIE MOJEIHA MOJIEKYJ BOJABI, YIJIEKUCIOTO H
CEPHUCTOTO ra30B, METAHA.
9. PacnpoctpaHeHne 3amaxa OJEKOJIOHA, YXOB WM JAE€30J0paHTa Kak IpoIecc
nuddy3um.
10. O6pa3iipl TBEPABIX BEUIECTB KPUCTATUIMUECKOTO CTPOCHHUS.
11. Moaenu KpucTajuIM4eCcKUX PEIETOK.
12. Tpu arperaTtHbIX COCTOSIHUS BOJBI.
13. IlepenvBaHue yriaeKuCiaoro ra3a B CTAKaH, ypaBHOBEIICHHBIM HA BECAX.
14. KomteKkius KpuCTaNIMYECKUX U aMOP(HBIX BEIIECTB U U3JEIUI U3 HUX.
15. Konnexiust MuHepanoB (JIa3ypHT, KOPYH/, XaJIbKOMUPHUT, (DIFOOPUT, TAJIHT).
16. Komnekuus ropHbeIX Mopoja (TpaHUT, pa3iuyHble (OPMBI KalblUTa - ME,
Mpamop, U3BECTHSIK).
17. Konnekuusi roprounx UCKonaeMbix (HedTh, KAMEHHBIN YToJib, CJIAHIIBI, TOPD).
18. CnuproBas SKCTpaKLMsl XJI0pO(UILIA U3 3€JICHBIX JIUCTHEB.
19. TIlpokanuBaHue CyXOil 3€JIEHM pPACTEeHUN B My(QenabHOM medu Jyis
KOJIMYECTBEHHOT'O OIPEAEIICHNS] MUHEPAJIBHBIX BEIIECTB B HUX.
20. KauecTBeHHast peakiysi Ha KUCJIOPOI.
21. KauecTBeHHas peaklys Ha YTICKUCIbINA ra3.
22. KadecTBeHHas peakiysi Ha U3BECTKOBYIO BOY.
JlaGopaTopHBIE OMBITHI.
1. Onucanne CBOMCTB KMCIOPOAA, YKCYCHOW KHCIIOTBI, aIFOMUHUS.
2. CTpoeHue niaaMeHu CBeYH (CIIUPTOBKU, CYyXOT0 TOPIOYETO).
3. HabOmogenne OpOYHOBCKOTO JBHMKEHHS YacCTHUYEK YEPHOM TYyIIM IOA
MHUKPOCKOIIOM.
4. 3yyeHune rpaHuTa ¢ IOMOIIBIO YBEJIIMUNUTEIBHOTO CTEKJIA.
5. ObHapyxeHue )X1upa B CEMEHax MOJCOTHEUYHNKA U IPELKOT0 Opexa.
6. O6HapyxeHue »(pUPHBIX Maces B aneJIbCHHOBON KOPKE.
7. O6HapyxeHue kpaxmana u 0enka (KJIeHKOBUHBI) B MIIIEHUYHON MYKE.
8. OOHapyXeHHME YIJIEKHCIIOTO Tra3a B BBIJIBIXa€MOM BO3JAyXe C MOMOIIBIO
M3BECTKOBOU BOJBI.
JloMalHuM SKCIIEpUMEHT.
1. 3rotoBieHne MOAENE MOJIEKYJT U3 TIJIACTUIIMHA.
. Auddy3us HOHOB epMaHTraHaTa Kajaus B BOJE.
. Izyuenue ckopoctu 1uddy3uu adpo30Jiei.
. Muddysus caxapa B Boje.
. ONBITHI ¢ MyCTOW 3aKPBITOM TUIACTUKOBOM OYTHIIKOM.
. KonmnuecTBeHHOE onpenenieHre coiepxkaHusi BOAbI B CBEKEN 3€JICHU.
. BzaumoneiicTBre ackopOMHOBOM KUCIIOTHI C HOIOM.
. U3y4yeHne cocrtaBa NOJIMBUTAMUHOB U3 JOMAIIIHEN allTEUKHU.
. OGHapyxeHre Kpaxmaia B MPOAYKTaX MATAHUS.
[TpakTrueckas paborta
1. 3nakomcTBO c 1abopaTopHbIM 000pynoBanueM. [IpaBuna 6e3omacHOCTH TTPU
paboTe B XUMUYECKOM KaOuHeTe (J1TabopaTtopum).
2. Ilpaktuueckas pabora 2. HabGmonenne 3a ropsiieil cBedou. Y CTpOMCTBO
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cnupToBKU. [IpaBuia paGoThl ¢ HarpeBaTENIHbHBIME MPUOOPAMH.

Tema 2. Marematudeckue pacuersl B xumuu (10 1)

OTHOocHUTeNbHBIE AaTOMHasgs W  MOJIeKyJsipHas wmacchl. [lonstue 00
OTHOCHUTEJIBHBIX aTOMHOM M MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJHOU
eauHunbl. OrnpeneneHue OTHOCUTEIBbHOM AaTOMHOW MAacChl XHMHYECKHX
AJIEMEHTOB M0 Tmepuogudeckoil Ttabmuie. Haxoxnenne 1o dopmye
BEIIECTBA  OTHOCUTEIBHOW  MOJIEKYJISIPHOM  MacChl  Kak  CyMMBI
OTHOCHUTEJIbHBIX ATOMHBIX MAacCC COCTaBIISIIOLIMX BEHIECTBO XUMHUYECKHUX
3JeMEeHTOB. MaccoBast 1011 XMMUYECKOTO 3JIEMEHTA B CJI0KHOM BEILECTBE.
[lonarue o MaccoBoil moie -(W) XUMHUYECKOTO HJIEMEHTa B CI0XHOM
BEIIECTBE M ee pacyeT mo (Gopmysne BemecTBa. Haxoxxmenue Qopmysibi
BEILECTBA IO 3HAYEHHUSAM MACCOBBIX JOJEH 00pa3yloIIMX €ro 3JE€MEHTOB.
Yuctele BemecTBa U cmecH. [loHaTne o yncrtom BeniecTBe U cMecu. Cmecu
razoo0pasHbie (BO3MyX, MPUPOJHBIN ra3), >kujakue (HedTh) U TBEpIbIC
(ropHbBIE TIOPOJIBI, KYJIMHAPHBIE CMECH, CHHTETUYECKUE MOIOIIUE CPEJICTBA).
Cmecu roMoTeHHbIe U reTeporeHHbie. OObeMHas 107151 KOMIIOHEHTA Ta30BOi
cmecu. [Tonarue 06 00beMHOM 1051€ (¢) KOMITOHEHTa ra3oBoi cmecu. CocTas
BO3JlyXa U MPUPOTHOTO Ta3a. Pacuer oObemMa KOMIIOHEHTa ra30BOM CMECH 10
ero o0ObeMHOM joJie, 1 HaoOOpoT. MaccoBasi J10Jis BellecTBa B pacTBOpE.
[Tonsitue o maccoBoii nosie (W) BemiecTBa B pacTBope. PactBopurens u
pPacTBOPEHHOE BeIECTBO. PacueT Macchl paCTBOPEHHOIO BEIIECTBA MO0 Macce
pacTBOpa M MaccoBOMW J10JI€ PACTBOPEHHOI'O BEIIECTBA U JPYTUE PaCUEThI C
WCIMOJIb30BaHMEM JTUX MNOHATHNM. MaccoBasa nosigs npumeced. [lonsitue o
YUCTOM BEIIECTBE W IpuMecu. MaccoBasi AoJia (W) mpuMecH B oOpasiie
ucxogHoro BemiectBa. OCHOBHOE BelIecTBO. PacyeT Macchl OCHOBHOIO
BEILECTBA 0 MAacCe BEIIECTBA, COJEPIKAILETO OINPEACICHHYI0 MacCOBYIO
JIOJIF0 TIPUMECEN, W JPyrue pacyeThl C MUCIOJIb30BAHUEM 3THUX IOHSITHI.
JlemoHCTpanum.

1. MuHepalbl KypuT U TEHOPUT.

2. Oxcun prytu(Il).

3. Konneknuu pa3iaudHbIX BUOB MpaMopa M U3AeNuid (MU WUTFOCTPAIMA
W3JIeJINI) U3 HETO.

4. CMech peYHOro M caxapHOro MeCKa U UX pa3/esiCHHE.

5. Komneknus «HedTh u HepTEenpo1yKTh».

6. Komnekuust OBITOBBIX cMecel (KyJMHApHbIE CMECH, CHHTETHUYECKHE
MOIOIIME CPENICTBA, IIIAMITYHU, HAITUTKHU U Jp.).

7. uarpamma 00BEMHOI0 COCTaBa BO3/1yXa,

8. lmarpammMa 00b€MHOI0O COCTaBa MPUPOIHOTO rasa.

9. IlpuroToBneHue pacTBOpa € 3aJaHHBIMM MAacCOM M MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA.

10. O6pa3ipl BEMIECTB U MAaTEPUAJIOB, COACPKAIIMX OMPEACICHHYIO OJIO
IIPUMECEH.

JloMalIHuM 3KCIIEPUMEHT.

1. M3yueHne coctaBa OBITOBBIX KYJIMHAPHBIX U XO3SHUCTBEHHBIX CMECEH IO
TUKETKAM.



2. IlpuroToBiieHHE pacTBOpa COJIM, PACYET MACCOBOM JIOJIM PACTBOPEHHOIO
BEILIECTBA U ONBITHI C ITOJTYYEHHBIM PACTBOPOM.
3. H3yueHue cocTaBa HEKOTOpPHIX OBITOBBIX U (papMaleBTUUYECKUX
MIpPENapaToB, COJAEPKAIIUX OINPEICICHHYI0 O IPUMECe, M0 uX
ATUKETKAM.
[Ipaktuueckas paborta
1. IlpuroroBieHue pacTBopa ¢ 3aJaHHON MaccOBOU J0JEH PacCTBOPEHHOIO
BEILECTBA.
Tema 3. fBnenus, npoucxojdiiue ¢ Bemiectsamu (11 )
Paznenenne cmecen. Ilonsitne o pasnesneHUM CMECEM W OYHUCTKE BELIECTB.
HexoTopsie mpocTeiiiume crnocoObl pa3feeHus: CMECeil: MpoCenBaHue, pa3eiieHUue
cMeceil MarHUTOM, OTCTauBaHue, ACKaHTalus, HEHTpU(yrupoBaHue, pa3eieHue C
MOMOILBIO IETUTENbHON BOPOHKH. DPunbTpoBanue. OuibTpOBaHHUE B 1a0OpPaTOPUH,
ObiTy 1 Ha mpousBojctBe. dunbrpar. Ancopobuus. [lonstue o6 aacopOHuu U
ancopOeHTax. AKTUBHPOBAHHBIM Yrojb Kak BaKHEHIIMHA aJCOpPOEHT, €ro
UCIOJIb30BaHUE B OBITY, Ha NPOU3BOACTBE M B BOEHHOM Jieje. Y CTPOWCTBO
npotuBorasa. JMCTWIIAIUA, KpUCTAUIA3alUs U BhIITIapuBaHue. JJUCTIILIALNS KaK
IIPOLIECC BBIJCJICHHs BEIIECTBA W3 JKUJIKOW cCMecU. JIMCTHIUIMpOBaHHAs BOJA U
obnactu ee npumeHeHus. lleperonka nHedtu. Hedrenpomykrtsl. PpakuroHHas
NEepEeroHKa KUAKOro Bo3ayxa. Kpucrammmsaius U BblapuBaHUE B J1abopaTOpUU
(kpuctammuzaropsl ¥ ¢GapdopoBbIE YAIIKU JJIs BbIIApUBAHUS) M MPUPOJE.
XuMuueckne peakuuu. lloHATHE O XUMHMYECKOM peakluu Kak Ipolecce
IpEBpAIllCHUs] OJHUX BEUIECTB B JpYyrue. YCIOBUA TEUEHHUS M TPEKpalleHUs
XUMHAYECKUX peakuuil. [Ipu3Hakum Xumuyeckux peakuuni. M3meHenue unBera,
BBINIJICHUE 0CaJIKa, PACTBOPEHUE OCAJIKa, BBIICJICHUE Ta3a.
JemoHncTpanum.
1. IIpocenBanue cMeCH MyKHU U CaXapHOTO IecKa.
2. Paznenenne cMecH MOPOILIKOB CEPBI U KENe3a.
3. Pa3zneneHne cMecH MOPOLIKOB CEPBI U IECKA.
4. Pa3zzeneHue cMecH BOJbI M PACTUTEIBHOIO Macijia ¢ IOMOIIBI JEIUTEIbHON
BOPOHKH.
5. Hentpudyruposanue.
6. OUIBTPOBAHUE.
7. PeciupaTopHbIe MAaCKH U MApJIEBBIE MTOBS3KH.
8. AICOpOIIMOHHBIE CBOMCTBA aKTUBUPOBAHHOIO YTJIS.
9. Cunukaresnp M €ro IpuMeHEHUE B OBITY U JIETKON MPOMBIIIIIEHHOCTH.
10. IIpotrBoOras u €ro ycTpomucTBo.
11. Ilonyyenne AMCTUIIMPOBAHHON BOBI C MOMOIIbIO Ja0OPATOPHON YCTaHOBKH
JUTSI IEPETOHKU KUJAKOCTEH.
12. Komnekrus «HedTs 1 HEDTEPOTYKTHI.
13.Paznenenne cMecu TeEpMaHTaHata M JUXpPOMara Kajdusd  CIOCOOOM
KpUCTaJUIU3aLUH.
14. B3aumoieiicTBHE MOPOIIKOB KEJNE3a U CEPhl IPU HATPEBAHUMU.
15. IlomyyeHue yriaekuciaoro rasa B3aUMOJICCTBUEM MpaMopa C KHUCJIOTOM M
OOHapy>KEHHE €ro C MOMOILBIO U3BECTKOBOW BOBI.



16. Katasintuueckoe pasiioxKeHue Mepokcrua BoAopoaa (KaTaau3aTop — JUOKCH
Maprasiia).
17. ®epMeHTaTUBHOE Pa3I0KEHUE MTEPOKCHU/IA BOJIOPO/IA C TOMOUIBIO KaTall a3bl.
18. KuCHOTHBIN OTHETYIINUTENb, €F0 YCTPOMCTBO U MPUHLIMI IEUCTBHUS.
19. Peakuus HeWTpad3alliu OKpaLIEHHOTO (eHOJI(DTaTEnHOM pacTBOpa LIEIOYU
KHUCJIOTOM.
20. B3zaumoneicTBUE pacTBOPOB MEpMaHIaHaTa U AUXPOMATA Kajaus C PacTBOPOM
cynb(duTa HaTPUSL.
21. Ilonmyuenue ocaaka ruapokcuaa meau (I1) wim ruapokcuaa xeneza(lll)
peakiueil ooOMeHa.
22. PacTBOpeHME NONYYEHHBIX OCAIKOB TMAPOKCUAOB METAJUIOB B KHCIIOTE.
23. [lony4deHue yriekucioro ra3za B3auMOJCHCTBHEM pacTBopa KapOoHaTa HaTPHs
C KHCJIOTOM.
JlaGopaTopHbIE OMBITHI.

1. UsrotoBnenune ¢unpTpa U3 (QUIBTPOBAIBHOW OyMaru win OyMa>KHOMN

canerku. 2. 3ydyeHue ycTpoilcTBa 3aKUTraJIKi U €€ TUIaMEHHU.

JloMalHum 3KCIIEpUMEHT.
1. Pa3nenenne cMecH cyXxoro MoJjoKa U pe4Horo Iecka.
2. V3rotoBieHUe MapjeBOM NOBSA3KM KaK CPEICTBA WHAMBHUIYAIBHON 3aILUTHI B
NEPUOJT SIUAECMHUH TPUIIIIA.
3. OrcranBaHue B3BECH MOPOILIKA JIJIsl YUCTKU MOCY/IbI B BOJIE U €€ JCKaHTalUs.
4. AncopOuusi akTHUBUPOBAHHBIM YIJIEM KPaCSIIMX BEIIECTB METICH-KOJIbI.
5. AncopOuus KyKypy3HbIMU NAJIOYKaMH [1apOB NaXy4YuX BEIIECTB.
6. HM3ydyeHme cocraBa W TNPUMEHEHHsS CHUHTETHYECKHX MOIOIIMUX CPEJCTB,
CoJIepKallluX YH3UMBI.
7. PaznokeHue cMecH MUTHEBOW COABI M CAXApHOM MyAPHI TP HArPEBAHUH.
8. PactBopenue B Boje TabneTku acnupuna YIICA.
9. IlpuroToBieHue N3BECTKOBOM BOBI U OIBITHI C HEM.
10. B3zaumozeiicTBue pacTBopa MepMaHraHata Kajius ¢ aCKOPOMHOBOW KHCJIOTOM.
[IpakTrueckas pabota 4 (JloManTHUM IKCIIEPUMEHT).
BeIpamyBanue KpucTauioB COJIH.
[Ipaktrueckas pabora 5. OuncTka MOBapEHHOMN COJIH.
[Tpaktrueckas pabota 6 (momanrHuil sxcnepumenT). Koppo3ust metanios.
Tewma 4. Pacckasbl o xumuu (24)
VYyenunueckass koH(pepeHuus «Bpiatoniecs: pycckue y4eHble-XuMUKu». JKu3Hb u
nestenpHocTh M. B. Jlomonocoga, JI. 1. Menneneesa, A. M. bytaeposa. Konkypc
coobmieHnit ydamuxcsi «Moe mo0umMoe BemecTBo». OTKpbITHE, MOIYyYEHUE H
3HAUEHHE BBIOPAHHBIX ydalMMHUCS BemlecTB. KOHKYpC YYEHHYECKHX IMPOEKTOB.
HccnenoBanusi B 00J1aCTU XMMHUYECKHX peaklMil: (OTOCHHTE3, TOpPEHHE W
MEJICHHOE OKHCIIEHUE, KOPPO3Usi METaNIOB U CIOCOOBI 3alllUTHl OT Hee, APyrue
peaxiuu, BHIOpaHHBIEC yUaITUIMHCS.

2. [InanupyemMblie pe3yabTaThl OCBOEHUS MPOTPAMMBI
JINYHOCTHBIE PE3VJIBTATBI. JIuuHOCTHBIE pe3yJbTaThl OCBOCHUS IPOTPAMMBI
OCHOBHOTO O0IIIETO 00pa30BaHUs JOCTUTAIOTCS B X0/1€ OOYUCHUSI XUMHUH B €IUHCTBE



y4eOHOW M BOCIUTATEIBHON JEATETHPHOCTH B COOTBETCTBHH C TPAAUITMOHHBIMU
POCCHUICKUMH COLUOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU,
NPUHATHIMA B OOIIECTBE IMpaBWJIAMH W HOPMaMM TOBEJCHUS U CIOCOOCTBYIOT
mpoIieccaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COIHMAIM3AIMK  OO0yJarolIUXCA.
JInaHOCTHBIC pe3yIbTaThl OTpakaroT FOTOBHOCTh 00yJarOIIMXCSI
PYKOBOACTBOBATbCS CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpPUCHTAllMA W
pacCIIMpPEHNE OMbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoTHYECKOro BOCHUTAHMS: IIEHHOCTHOTO OTHOUIIEHUS K OTEUECTBEHHOMY
KYJbTYPHOMY, HUCTOPUYECKOMY W HAy4YHOMY HACIEIWIO, MOHUMaHUs 3HA4YCHUS
XUMUYECKON HAyKW B JKM3HU COBPEMEHHOTO OOIecTBa, CIIOCOOHOCTH BIIAJETh
JIOCTOBEpHOU MH(pOpMaIelt 0 IEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSIX MHPOBOU U
OTEUECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE
MUpa 1 O0IIEeCTBa;

2) rpa)xJIaHCKOTO BOCIIUTAHUS: MIPEJICTABIICHHS O COIIMAIBHBIX HOPMax U MpaBHIIax
MEXKJIMYHOCTHBIX OTHOIIICHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH
B OOIIIECTBEHHO TOJIE3HOHM, y4eOHO-HCCIIe0BATEIbCKOM, TBOPUYECKOH W JPYTrUX
BHUJIaX JIESITEILHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM ACATEIbHOCTH
IIPU BBIMIOJIHEHUH YYEOHBIX, MO3HABATEIBHBIX 3aJ/1ad, BBIMOJHEHUU XUMHYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUCOHBIX MPOSKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO
Y B3aMMOTIOMOIIIH B MPOIIeCcce ITOW yueOHOM eI TeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBOC MOBEACHUE M TOCTYNKH CBOMX TOBAPUILEU C IMO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYE€TOM OCO3HAHMSI TIOCIIC/ICTBUIN MTOCTYMKOB;

3) IEHHOCTH HAYYHOTO MMO3HAHKWS: MUPOBO33PEHUYECKHE MPE/ICTABICHUS O BEILIECTBE
U XMMHYECKON peaKI[uu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH U COCTABJISIONINE OCHOBY JUIsl MOHUMAaHUSl CYIIHOCTU HAy4YHOW KapTHUHBI
MUpa, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUSI TMPUPOIbI,
B3aMMOCBSI3SIX YEJIOBEKA C MPUPOIHON Cpesioi, O POJIM XUMHUHU B MO3HAHUM ITHUX
3aKOHOMEPHOCTEM; MO3HABATEIbHBIE MOTUBBI, HAITPABJICHHBIE HA MOJIY4Y€HHE HOBBIX
3HAaHUU 110 XMMHUHU, HEOOXOIUMBIE ISl OOBSICHEHHUS HAOJII0/IaeMbIX ITPOIIECCOB U
SIBJICHUM, TTO3HABATEIHHOM, MH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYphI, B TOM
YHCJIE HABBIKOB CAMOCTOSITEIBHON pabOThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOMU
JUTEPaTypOr, JOCTYIHBIMH TEXHHYECKHMMHU CpPEICTBaMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHH; HHTEpeC K 00YUYCHHIO U TIO3HAHUIO, JTF0003HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOW M  HCCIEI0BATEIbCKOM
JEATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyYEeHUS B
JlabHEHIIeM;

4)  ¢dopmupoBaHHMS KYJIbTYpPhl 3J0POBbS: OCO3HAaHHWE IIEHHOCTH JKW3HH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO, YCTAHOBKH Ha 370pOBbIN 00pa3
YKW3HU, OCO3HAHUE MOCIIEICTBUI U HENIPUATHE BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS
QJIKOTOJIS, HAPKOTHKOB, KypEeHHUs), HEOOXOJAMMOCTH COONIOACHUS  TPaBUI
0e30macHOCTH TIPH OOPAIICHUH ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY M peabHOM
JKU3HU;

5) TpyZOBOTO BOCHUTAHUS: WHTEPEC K MPAKTUYECKOMY H3YYECHHIO Tpodeccuil u
TpyZla Pa3IMYHOIO pOJia, YBaXKEHUE K TPYAy U pe3yiabTaTaM TpPYJIOBOU
JeSITEILHOCTH, B TOM YMCJI€ HAa OCHOBE MPUMEHEHHUS IMPEIMETHBIX 3HAHUU IO



XUMUHW, OCO3HAHHBIH BBIOOP WHIAMBUAYATBHOW TPACKTOPUH TMPOIOJIKEHUS
o0pa30oBaHUs C Y4YE€TOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX HHTEPECOB M TMOTPEOHOCTEH, YcHemHon mpodeccruoHaaIbHOM
NESATEIbHOCTH U Pa3BUTHsI HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJJaliTUPOBATHCS B
npodeccuoHaNbHOM Cpelie;

6) PKOJOTMYECKOTO BOCHUTAHUS: HKOJOTHYECKH I€JIecO00pa3HOe OTHOIICHUE K
MIPUPOJIE KAK UICTOUYHHKY KU3HHU Ha 3EMJIE, OCHOBE €€ CYIECTBOBAHNUs, IOHNMaHUE
LEHHOCTH 3/I0pOBOr0 U 0€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
COOCTBEHHOMY (PU3UYECKOMY U TICHXWYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTH
co0IroIeHUs MpaBui 0€30MacHOTO MOBEACHHS pU paboTe C BEIIECTBAMU, a TAKKe
B CUTYyalUsX, YTPOKAIOUIUX 3J0POBbIO U KU3HU JIIOJEH; CIOCOOHOCTH MPUMEHSITh
3HAHUS, MOJIYyYaeMbIe MPH W3YYCHUU XUMHH, JJIS1 PELICHUS 3a]ad, CBA3AHHBIX C
OKPYKalUIEd NPUPOAHOM CpENOW, sl TOBBIIIEHHUS YPOBHS SKOJOTHYECKOU
KyJbTYPBI, OCO3HAHHUA I100ATBHOTO XapakTepa HKOJIOTHYECKUX MPoOJieM U MyTei
MX PELIEHUs MOCPEACTBOM METOAOB XUMHUHU, SKOJIOTUUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBaTbCS WM B II03HABATEJIbHOW, KOMMYHHKATHBHON M COLHAIBHOU
MIPaKTHKE.

METAIIPEAMETHBIE  PE3VJIbTATBL. B  coctaBe  MeTanmpeaMeETHBIX
pe3yibTaTOB  BBIACISAIOT 3HAYUMBbIE I (OPMUPOBAHUS  MHUPOBO33PEHUS
oOllleHAayYHbIE TIOHATHS (3aKOH, TEOPHSs, NPUHIIMI, TUNOTE3a, (aKT, CUCTEMA,
IpoLIECC, IKCIEPUMEHT M APYroe.), KOTOpbIe HCHOJB3YIOTCS B €CTECTBEHHO-
Hay4YHBIX YY€OHBIX IIPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUMN U3 ATUX MPEAMETOB
dbopmMupoBaTh MPEJICTABICHUE O I1EIOCTHOM HAy4YHOM KapTUHE Mupa, u
YHUBEpCAJIbHbIC y4eOHBbIE JEHCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIC,
PEryJISTUBHBIE), KOTOphle o0O0OecrneyuBalOT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOATENIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBICHUIO Y4€OHOM NESITENbHOCTH.
[To3HaBaTenbHbIE YHUBEPCAJbHBIC YUEOHBIC IEHCTBUS.

ba3oBpie nOrMYECKUE JCUCTBUS: YMEHUS MCIOJIb30BAaTh IIPUEMBI JIOTHUYECKOTO
MBIIUIEHUSI TPU OCBOCHWU 3HAHWM: PAaCKpPbIBaTh CMBICI XUMHWYECKHX MOHSITUN
(BBIIETSATH UX XapaKTEepHbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3bH C JAPYTUMH
MOHATUSIMHU), HWCIIOJNB30BAaTh TMOHATUS I OOBSACHEHUS OTIEIbHBIX (AKTOB H
SIBJICHUM, BBHIOMPATh OCHOBAHUS W KPUTEPHUH [JIS KiIacCU(PUKAIIMU XUMHUYECKHUX
BEILIECTB U XUMUYECKUX PEAKIUN, YCTAHABIMBATH IPUUYNHHO-CIIECTBEHHBIE CBSI3U
MEXy 0ObEKTaMH M3Yy4YE€HUs, CTPOUTH JIOTUUECKUE PACCYkKACHUS (MHIYKTUBHBIE,
JIeTyKTUBHBIE, 110 aHAJIOTUH ), ICJIaTh BBIBOJIBI U 3aKIFOUEHUS; YMEHUE TPUMEHSAThH B
npoIiecce MO3HAHUS MOHATUS (TIPEAMETHBIC U METaNpPeIMETHBIC), CHMBOJINYECKUE
(3HaKOBbIE) MOJENIH, UCIOJb3yeMblE B XUMHUH, MPeoOPa3OBbIBATh LIUPOKO
MPUMEHSIEMbIE B XUMHH MOJICTIbHBIC TIPEACTABICHUS — XUMUYECKUM 3HAK (CHMBOJI
AJIEeMEHTa), XUMHUYecKas (GopMmysia U YpaBHEHHE XUMUYECKOM peakiuu — Mpu
permeHny  y4eOHO-TIO3HABATEeNbHBIX  3a/Ja4, C Y4Y4e€TOM OTHUX MOJEIhHBIX
NPEACTABICHUN BBISIBISATH W XAPAKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU
U3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEAKIIUi, BHISBISTh
o0Iue 3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIC CBS3M W TMPOTHBOPEYHUS B
M3y4aeMbIX IIpOLEccax W SBICHUAX. ba30Bble HCCIIEIOBATEIBCKUE JIEUCTBUS:
YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHl B KAayeCTBE WHCTPYMEHTA



MO3HAHUS, & TAKXKE B KAUe€CTBE OCHOBBI 11 (DOPMHUPOBAHUS TUTIOTE3BI O IPOBEPKE
IPABWJIBHOCTH  BBICKA3bIBAEMBIX  CY)KJIEHUH; NPUOOPETEHUE  OMbITa IO
IUIAHUPOBAHUIO, OPraHU3AllMM M IIPOBEACHUIO YYCHUYECKUX DKCIIEPUMEHTOB,
yMeHHME HaOJII0JaTh 3a XOJOM IIPOLECCa, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro
pe3ysbTaT, opMyaupoBaTh 000OIEHHS U BBIBOJIBI 110 pE3YIbTaTaM MPOBEIEHHOTO
OIbITa, WCCJIENOBAaHUS, COCTaBIATh OTUET O MpojaeNaHHOW pabore. Paborta c
uHpopMalMen: yMEHHME BBIOMpPATh, AHAIM3UPOBATH U  HHTEPIPETHUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUOB B (POPM MPEACTABICHHUS, TOTYyUaEMYIO U3 Pa3HBIX
VCTOYHHUKOB (HAYYHO-NOMYJISIPHAS —JIATEpaTypa XUMHUYECKOTO COAEpPKaHUs,
COpaBOYHblE  mocoOusA, pecypcbl  MHTepHeTa), KpPUTHYECKH  OLIEHUBATH
IPOTUBOPEUYHBYIO W  HEJOCTOBEPHYIO HWHGPOpPMAIMIO; YMEHHUE TPUMEHSThH
pa3iuyHble METOJIbl W 3ampochl MpPH TMOHCKE M OTOOpe HH(POpMAIMU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JJIs BBINOJHEHUS YYEOHBIX H
NO3HABATEJIbHBIX 33/a4 ONPEJECICHHOIO TUIA, IPUOOpETEHUE OMmbITa B 00JIacTH
UCIOJIb30BaHUsl MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBJaJeHUE
KyJIbTYpOl ~ AKTHMBHOTO HCIIOJb30BAaHMS  Pa3IMYHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAIBbHYIO (DOpMY MpeACcTaBIeHUS UH(POpMAIUN U
WUIFOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIO0XXHBIMA CXEMaMH, JHarpaMMaMu,
apyrumMu popMamMu rpaduKu U UX KOMOMHALMSIMM;, YMEHHE HCIIOJIb30BATh U
aHaJIM3UpOBaTh B IIpoliecce Y4YeOHOM U HCCIEOBATENIbCKOM JEATENbHOCTH
MH(OPMAIUIO O BIMSAHUH MTPOMBIIUIEHHOCTH, CEJIbCKOr0 X034iCTBA U TPAHCIOpPTa
Ha COCTOSIHUE OKPY’KaIOIIEeH MPUPOTHOM Cpebl.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE Y4Y€OHBIE JEWCTBHUS: YMEHUS 3a/1aBaTh
BOIPOCHI (B X0J€ Auanora u (Wiau) JUCKYCCUU) MO CYIIECTBY OOCYK/1a€MOM TEMBI,
(bOopMyIMpPOBAaTh CBOM MPEIIOKEHUS OTHOCUTENIBHO BBIMOIHEHUS MPEIIOKEHHON
3a/layd; YMEHUS TMPEACTABISATh IOJYYECHHbIE PE3yJIbTaThl [O3HABATEIbHON
NEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJaTh IPE3EHTALNIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
JabopaTopHOIl pabOTHI MO MCCIIECIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);
yMEHHMsSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAaMHM B  COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  ACATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuyera OOLIMX HMHTEPECOB U COTJIaCOBAHUS
no3uuil (00cyxeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OMNPEIEICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOM paboThl W Jpyrue). PerynsiTuBHbIE YHUBEpCalbHbIE Yy4eOHbIE
NEUCTBUS: YMEHHE  CaMOCTOATENbHO  ONpENeisATh UEeId  JACSTENbHOCTH,
IUIAaHUPOBATh,  OCYILECTBIIATh, KOHTPOJMUPOBAaTH W MpPU  HEOOXOAMMOCTHU
KOPPEKTUPOBATH CBOIO JEATEILHOCTD, BHIOMPATh Hanboiee 3 (HEeKTUBHBIE CTIOCOObI
peuieHusi y4eOHbIX M MO3HABATENbHBIX 33J]a4, CAMOCTOSITEIBLHO COCTaBIIATH WU
KOPPEKTHUPOBATH MPEIIJIOKEHHBIM AITOPUTM ICMCTBUI MPU BBITIOJTHEHUH 33IaHUN C
y4€TOM TMOJIyY€HHs HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaxX — BEIIECTBAX U
peaklusX, OUEHUBATh COOTBETCTBUE MOJYYEHHOTO pPE3ysbTaTa 3asBJICHHON LIEIH,
YMEHUE HCIIOIb30BATh M AHAJIU3WPOBATh KOHTEKCTHI, MpEjaracMble B YCIOBUU
3aJaHUM.

[MPEAMETHBIE PE3VYJIBTATBI. B cocraBe npeaMETHBIX pe3yJdbTaTOB MO



OCBOCHMIO 0053aTEIbHOTO COJEpXaHMs, YCTaHOBJIEHHOTO JaHHOW (enepanabHO
paboueiil mporpaMMoii, BBIIEIISIIOT: OCBOGHHBIE 00YYarOIIMMUCS HAyYHbIE 3HAHUS,
YMEHUS M CIOCOObI JeiicTBui, crenuduueckue A TMpeIMeTHOH o00sacTu
«XuMus», BHUABI JEATENBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaLNH, TPeoOPa30BaAHUIO M TPUMEHEHHIO B PA3IMYHBIX YU€OHBIX H HOBBIX
cutryanusax. K koHiy oOyueHust B 7 kjiacce MmpeIMeTHbIE pe3yabTaThl Ha 6a30BOM
YPOBHE JIOJKHBI OTPaskaTh CPOPMUPOBAHHOCTD Y O0YYAIOIINUXCSl YMEHUH:

- OBJAJICHUE TOHATUHHBIM aNMapaTtoM W CHUMBOJMYECKUM SI3BIKOM XHMUHU;
NEpBOHAYANIbHBIE CHCTEMAaTU3UPOBAHHBIE TIPEJACTABICHUS O BEIIECTBAX, HX
MPAaKTHUYECKOM MPUMEHEHUH;

- ONBIT HAOMIOACHUSA U OMUCAHUS U3YUYEHHBIX COCIUHEHUH, MPOCTHIX M CIO0KHBIX
BEIIECTB, IEMOHCTPUPYEMBIX U CAMOCTOSITENIbHO MPOBOJUMBIX SKCIIEPUMEHTOB, a
TaK)Ke XUMUYECKUX PEaKIUi, MPOTEKAEMbIX B IPUPOJIE U B OBITY;

- yYMEHHME [eNaTh BBIBOJbI U YMO3AKIIOUEHHUS U3 HAOMIOJEHUH, H3Y4YEHHbIX
XMMHYECKUX 3aKOHOMEPHOCTEH;

- YMEHHE MOJEIUpPOBaTh CTPOEHUE AaTOMOB U MPOCTEHUIIMX MOJEKYJ,
XapaKTepU30BaTh B3aWMOCBS3b MEXIY COCTAaBOM, CTPOCHHEM U CBOMCTBaMHU
HEOPraHUYECKUX BEILECTB;

- YMEHHUE CTPYKTYpUPOBATh M3YUYEHHBIN MaTepuanl U XUMUYECKYI0 HH(OpMaIHIo,
HOJIyYEHHYIO U3 IPYTUX UCTOUYHUKOB.

- YMEHHE aHAJIM3UPOBATh W OILEHUBATH IOCIEICTBUS NJS OKPYXKAIOUIEH Cpebl
OBITOBOM M MPOU3BOICTBEHHOM JIEATEIHPHOCTH Y€JIOBEKa, CBSI3aHHOU C TOTyYeHUEM
U 1IepepabOTKOl BEIIECTB.

- YMEHHE MJIaHUPOBAThH U MPOBOIUTH XUMUUECKUI SKCTIEPUMEHT;

- TpOBEICHHE OMepaluii ¢ UCHOJb30BAaHWEM HArpeBaHMs, OTCTAaWBaHU,
buIbTpOBaHMs, BEITIAPUBAHUS, TTOYICHUS, COOMPAHUS, PACTIO3HABAHUS BEIIECTB.

- COOJI0JIeHNE TpaBUJ TEXHUKU O€30MaCHOCTH MpPH IMPOBEIEHUU XHMUYECKOTO
IKCIEPUMEHTA;

- OBJIaJICHUE OCHOBaMHU XMMHUYECKON I'PaMOTHOCTH — CIIOCOOHOCTh aHAIU3UPOBATH
¥ OOBEKTUBHO OLIEHUBATh KU3HEHHbBIE CUTYAIlNH, CBSI3aHHbIE C XUMUEN, HAaBbIKAMU
0e301acHOro 0OpalleHus C BEIECTBAMH, UCIIOJIb3YEMbIMU B IOBCEHEBHON KU3HH;
UCIIOJIb30BaTh BEILECTBA B COOTBETCTBMM C MX NMpEAHA3HAYEHUWEM U CBOWCTBaMH,
OINKMCAaHHBIMU B MHCTPYKLUHU IO IPUMEHEHHUIO;

- YMEHHUE OKa3bIBaTh MEPBYIO MOMOIIb MPHU 0KOTAX, MOpPEe3ax M JAPYTUX TPaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JJA0OPATOPHBIM 000PYAOBAHUEM.



3. KanengapHo-TeMaTH4eCKOE INIAHUPOBAHHUE.

7 knnacc «Xumusi. BBogubI Kypc.» 7 kiacc — aBTopsl: ['abpuensn O.C., OctpoymoB
N.I'., Axnebunnn A.K. —M..«/Ipoda»,2021

Ne ypoka Hara HaumenoBanue pazaenoB | Komuuect | Onenoun | OOpa3oBaTeinb
IIPOBEJIEH U TEM y4eOHOTo BO 4acoB bl€ HBIE PECYPCHI
us npeaMeTa npoueayp
bl
Tewma I. Xumus B nientpe ecrecto3Hanus. (11 )
1 XHUMHS KaK 4acThb 1 NHrepakTuBHA
€CTECTBO3HAHUA. o MaHeNb,
[Ipenmer xumuu. IIpe3eHTalMs,
BBoaHbIl HHCTpYKTaX POII
o Th. NHrepakTuBHA
s MaHeNb,
IIpe3eHTalMs,
POIII
2 Metonsl n3yuenus | 1 HNuTepakTrBHA
€CTECTBO3HAHMUS o MaHeNb,
IIpe3eHTalus,
POIII
NHTrepakTuBHA
o MaHeNb,
IIpe3eHTalMs,
POIII
3 [IpakTrueckas pabora 1 JlabopaTopnoe
Nel «3nakomcTBO € obopymoBaHue,
nabopaTopHBIM WuTepakTuBHA
000pyI0BaHUEM. s MaHeb,
[IpaBuna TexHUKU pe3eHTaIUs
0€30MMacHOCTH NPU
paboTe B XUMHUYECKOMH
J1a00paTOPUM
4 IIpakTryeckas pabora 1 CrnnproBkKa,
Ne2 «Habmronenue 3a Tabmuna  mo
rOpsIIIEN CBEUOM. Tbh,
YcTpolcTBO CHUPTOBKH. HNuTepakTrBHA
[IpaBuia paboThl € A MaHeb,
HarpeBaTeIbHbIMU Ipe3eHTalNs
npubopamm»
5 MopenupoBanue 1 NuTtepakTrBHa
o MaHeb,
Ipe3eHTalus,
Mopaenu atoma
6 XuMH4YecKasi CAMBOIMKa | 1 NHTepakTnBHA
s MaHEeNb,
Mpe3eHTalNs
7 Xumus 1 pu3uKa. 1 WHuTepakTrBHA
YHuBepcanpHbII 1 I1aHEb,
XapaxkTep — IIpe3EHTALNS
KMHETUYECKON TEOPUU
8 Xumus 1 pu3uKa. 1 NHuTepakTiBHA




ArperaTtHble COCTOSIHUS s MaHeNb,
BCIICCTB Mpe3cHTalu:1
9 Xumus u reorpadust 1 HNutepakTrBHA
s MaHeNb,
IIpe3eHTalNs
10 XuMus 1 OUOIOTHS 1 WHTepakTUBHA
s MaHeNb,
MIpe3eHTAINS
11 KauectBennsie peakiuu | 1 HNHuTepakTrBHA
B XUMHH s MaHeNb,
Mpe3eHTalUs
Tewma II. Matemarnueckue pacuetsl B xuMuu. (10 )
12 OtHocuTenbHass aTomHas | 1 WuTepakTuBHA
Y MOJIEKYJISIpHAsi Macca s TIaHeb,
13 MaccoBas gois 1 MpE3CHTALNS,
3JIEMEHTA B CII0)KHOM Paznnunbie
BEIIIECTBE o0pasisl
14 YucTele BemecTa u 1 Mpamopa.
cMecu Komneknus
15 O6beMHas 10 1 MUHEPAJIOB H
KOMITOHCHTA T'a30BOU TOPHBIX TMTOPOJI.
CMECH Buneodparmen
16 MaccoBas 1ot 1 T 110
PacTBOPEHHOTO BEIIECTBA OOHapyKEHHIO
B pacTBOpe 00bEMHOM
17 [IpakTuueckas pabora 1 o
Ne3 «IIpuroroBnenue Kuciopoaa B
pacTBopa ¢ 3aJJaHHOU BO31yXC.
MacCOBOM J0JICH Buneodparmen
PacTBOPEHHOTO TBI U CJTAMTBI
BEIIECTBAY MpPaMOPHBIX
18 MaccoBas 1oist 1 apTe(akToB.
npuMecen Komnexkuus
19 Pewenue 3a1a4 u 1 OBITOBBIX,
YIOpaXHEHUH TI0 TeMe KOHUTEPCKUX
«MaremaTuka B XUMHW H
20 KonTponbhas pabora Nel | 1 1 TecT MCAHIIMHCKIX
«MaremaTHu4eckue CMCCCH.
pacyeTbl B XUMHUN» MHTepakTHBHA
21 Penrenue 3a1au 1 A aHelb,
Mpe3eHTAIHS.
O6pa3siibt
MEAUIIMHCKUX

Y MAIIEBBIX
pPacTBOpPOB C
yYKa3aHUuEM
MacCOBOH J0JIU
KOMIIOHEHTA
NHurepakTBHA
s TIAHEJb,
IIPE3CHTALMS

Tewma I11. SIBnenust, npoucxomsmue ¢ Bemecrsamu. (11 1)




22 Pasnenenne cmeceit 1 NHuTtepakTrBHA
o MaHeb,
MIPE3CHTALMS
23 OuIbTpOBaHUE 1 WNuTepakTuBHA
A MIaHEb,
IIpe3EHTALNS
24 AncopOrus 1 HNHTepakTrBHA
s IIaHEeb,
MIPE3CHTALMS
25 Juctumanys, 1 NHrepakTuBHA
KpUCTAJUIN3aLUs, A MIaHEb,
BBITTAPUBAHNE IIpe3eHTALNS
26 [IpakTrueckoii paboThI 1 HNHuTepakTrBHA
Ne4 (momarramit s MaHenb,
JKCIIepuUMeHT)«Bripaius MIPE3CHTALMS
aHUE KPUCTAJUIOB COJIN.
OO6cyxnenue padoThI.
Hroru konkypca Ha
JIYYIIWI KPUCTAILIT
27 [IpakTnueckas padbora 1 NHTrepakTuBHA
No5 «Oumnctka s IaHelb,
MIOBapEHHOM COMn» MIPE3CHTALMS
28 XUMHYECKUE PEAKIINU 1 HNuTepakTrBHA
s NaHelNb,
MIPE3CHTALMS
29 IIpu3Haku XUMUYECKUX 1 HNuTepakTrBHA
peakuuii s MaHETb,
MIPE3CHTALMS
30 [TpakTdeckoi paboThI 1 WNuTepakTrBHA
Ne6 (momarnramit s MaHeb,
IKCTIEPUMEHT) Mpe3eHTalNs
«Koppo3uu MeTamioBy.
OO6cyxaeHne UTOToB.
Konkypc Ha yqmmit
SKCIIEPUMEHT
31 KonTtponbHas pabora Ne2 | 1 1 rect Pa3narounslii
o Teme «SIBnenus, MaTepua
IIPOUCXOALINE C
BEIIIECTBAMMY
32 XuMHuueckue peakuuu B | 1 HNHrepakTuBHA
HaImen )KU3HU s MaHeb,
MIPE3CHTALMS
Tema IV. Paccka3zpl no xumuu (2 )
33 Yuenunueckas 1
KOH(EpEHIIHS
«Bprparommecs pycckue
YUICHBIC-XUMHUKH
34 Konkypc cooOmiennii 1
yuammxcsa «Moe
T0OMMOe XMMHYECKOe
BELIECTBO»
Bcero 34




JacoB

OueHouH
BIX

porenyp
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