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IHHOACHUTEJBHASA 3AIINCKA

Pabowas mnporpamMa Kypca BHEYPOYHOH JeSATETBHOCTH 7 Kiacca pa3paboTaHa Ha OCHOBE
[Tporpammel kypca xumuu O. C. I'abpuensua u U.I'. OctpoymoBa «CtapT B XUMHIOY.

[Ipu pa3zpaboTke HpOrpamMMbl OpUEHTAIMS CTaBUJIACh HAa TO, YTO IMPOIEIEBTHUECKUI Kypc HE
peaycMOTpeH (enepaibHbIM 0a30BbIM Y4eOHBIM IUIAHOM, W Hallla MHUIMATHBA BECTH €ro y Hac B IIKOJIE
MOAJIEPKUBAETCS PYKOBOZICTBOM M OCYLLECTBIISETCS 3@ CYET IIKOJIBHOI'O KOMITOHEHTA.

Ha 6a3e mnentpa oOpa3oBaHUS €CTECTBEHHO-HAYYHOH W TEXHOJOTWYECKON HaIpaBICHHOCTEH
«Touka pocra» obecrieunBaeTcs peajau3alys MPOrpaMMbl  Kypca BHEYPOUYHOH JIEATEIBHOCTU
«3aHuMarenpHas XUMHs». BkiioueHne B 00pa3oBaTeNbHYIO AESATENbHOCTh LU(poBoil jaboparopuu
MIOJIHOCTBIO MEHSIET METOJUKY M COAEPKAHHME SKCIHEPUMEHTAIbHOW AesTenbHOocTH. Lllupokunii crektp
JATYMKOB [TO3BOJISIET YYalIUMCs 3HAKOMUTBCS C IApaMETPaMU XMMHUYECKOI0 AKCIIEPUMEHTA HE TOJIKO Ha
Ka4eCTBEHHOM, HO U Ha KOJIMYeCTBEHHOM ypoBHe. L{udposas mabopaTopust o3BOISET BECTH JITUTESIBHBIN
SKCIIEPUMEHT Ja)Xe B OTCYTCTBHE SKCIHEPUMEHTATOpa, a 4YacToTa HX H3MEpPEHUH HENo/ABJIacTHA
YEJI0BEUECKOMY BOCIIPUATHUIO.

Paccunrana mporpamma Ha 34 yaca (1 yac B Henmenro). 3HaHWE XUMHH CIY>KUT OCHOBOW JUIS
(dbopMHpOBaHUS MUPOBO33PEHUSI 00OYUAIOIIETOCs, €ro MPEACTaBICHUI 0 MaTepHAIbHOM €MHCTBE MUpA,
BaXHYIO POJIb UTPAIOT (hOpMUpyeMble XMMHEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUAX YHEPTUU U 00
SBOJIIOIIMM BEIIECTB B MPUPOJIE, O MYyTAX peuIeHUs TIo0adbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA — CBHIPHEBOM, HEPIeTUYECKOM, MUIIEBOM M SKOJOTMYECKOM O€30MacHOCTH, MpolieM
3/1paBOOXPAHEHUS.

* IOATNOTOBUTH YYAIUXCS K U3YUEHHUIO CEPhE3HOIr0 y4eOHOro MPEaMETa;

* pa3rpy3uTh, HACKOJIBKO 3TO BO3MOYKHO, KypC XUMUHM OCHOBHOM ILIKOJIBI;

* chopmMupoBaTh YCTONYHMBBIN MO3HABATEILHBIN HHTEPEC K XUMHUU;

* 0TpaboTaTh TE MPEeIMETHbIC 3HAHUS U YMEHUs (B MIEPBYIO OYepe/lb SKCIIEPHUMEHTAIbHBIE YMEHHUS, a
TaKKe YMEHUS pellaTh pacyeTHbIE 33/1a41), Ha (OPMUPOBAHNE KOTOPBIX HE XBAaTaeT BPEMEHH MPH H3Y4EeHUN
XUMHHU B 8-M 1 9-M KJiaccax;

* pacckazarh O SIPKHX, 3aHUMATENbHBIX, SMOLMOHAIBHO HACKIIIEHHBIX SMM30/1aX CTAHOBJICHUS U Pa3BUTHS
XUMUH, YETO YUUTEITb, HAXOSACh B BEYHOM LIEMTHOTE, IOUYTH HE MOXKET ceOe TI03BOJUTS;

* UHTErpUPOBaTh 3HAHUS IO IMPEAMETaM ECTECTBEHHOIO IMKJIa OCHOBHOM IIKOJIBI HAa OCHOBE
y4eOHOM AUCIUTUTHHBI « X UMUS.

COAEPXAHHUE KYPCA

IIponeneBTrueckuii Kypc XUMHuH «CTapT B XUMHUIO» KypC COCTOMT M3 YETBIPEX TEM:

IlepBas TeMa «Xumun ¢ yenmpe ecmecmeo3HaAHUA) AKTYANZUPYET XUMUUECKUE 3HAHUS Y4JalllXCH,
MOJTy4YEeHHbIE MIPU U3YYEHUH MPUPOJOBEIEHHS, ONooruy, reorpaduu, GU3UKU U IPYrUX HAYK O IpHUpojie. ITo
YMEHBIIIAET TICUXOJOTMUYECKYI0 HArpy3Ky, BOZHHMKAIOIIYIO C IOSBIEHHEM B 8-M KJlacce HOBOIO IIPEIMETA,
MO3BOJISIET 3aMEHUTH CBSI3aHHBIE C STUM TPEBOXKHBIE OXKUIAHUS Ha TMOJIOKUTEIbHBIE SMOIIMU BCTPEUU CO
cTapbIM 3HaKOMBIM. [lapasienbHO MPOBOAUTCS MBICIH 00 MHTETPUPYIOLIEH POJI XMMUM B CHCTEME €CTECTBEHHBIX
HayK, 3HAUMMOCTH 3TOTr0 MpeaMeTa Ui YCHEIIHOrO OCBOEHHS CMEKHBIX NMpeAMETOB. Takas MeXnpeaMeTHas
MHTETpaIys cnocoOCTBYET (POPMUPOBAHUIO €IMHON €CTECTBEHHOHAYYHOM KapTUHBI MUpa yXKe Ha Ha4aIbHOM
JTarne N3y4yeHus: XuMHH.

B cootBerctBMM ¢ TpeOOBaHMSIMU TOCYAAPCTBEHHOIO OOpa30BATENBHOIO CTaHIapTa B Kypce
MOAYEPKUBAETCS, UTO XUMHSI — HayKa 3KCIEPUMEHTAIbHAs, TI03TOMY pacCMaTpUBAIOTCsl TaKUe TMOHSTHUS, KaK
HKCIIEPUMEHT, HaOII0/IeHUe, I3MEPEHHE, ONMCaHNE, MOJICIMPOBAHUE, TUIIOTE3a, BHIBO/I.

Jst 0TpabOTKM MPAKTUYECKMX YMEHUH yJaInXcsi 0TOOpaHbl HECTIOKHBIE M TICUXOJIOTHYECKH JOCTYITHBIE
U1 CEMHKJIACCHUKOB JIAOOPAaTOPHBIE U MPaKTUUECKHE paboThl, KOTOPBIE 3HAKOMBI UM IO HaYAJIbHOMY KypCy
€CTECTBO3HAHUS U JIPYTUM €CTECTBEHHBIM JHCLMIUIMHAM: O3HAKOMIIEHHE C HECJIOXKHBIM JIA0OPATOPHBIM
o0opynoBaHreM (YCTPOMCTBO INTAaTHBA, HArpeBaTENbHBIX MPUOOPOB, XMMHUECKOW MOCYBI, KOTOPYIO OHH
MIPUMEHSUT  paHee), TPOBEIACHHE TMPOCTEUINNX OIepanuii ¢ o0OpyJIOBaHWEM W BellecTBaMH (TpaBHiIa
HarpeBaHus, (UKCALUSAPE3yAbTATOB HAOMIONEHUS W MX AQHAIM3 M T. [1.). OTOM LEIu CrIocoOCTBYET



IIPEAYCMOTPEHHBI B KypCE IOMAIIHUM XUMMUYECKHM 3KCIIEPUMEHT, KOTOPBIM IIOJIHOCTBIO COOTBETCTBYET
TpeOOBaHUAM O€30MACHOCTH IPH €r0 BBIIIOJIHEHUH U BKIIFOYACT YLIEAIINE HbIHE U3 TIPAKTUKU 00y4eHUs] XUMUU
SKCHEPUMEHTAIbHBIE Pa0OThI JIOHTUTIOMHOTO (TMPOIODKUTEIBHOTO 10 BPEMEHHM) Xapakrepa (BBIPAIIMBAHUE
KPUCTAIUIOB, HAOIIOIEHHE 32 KOPPO3HEH METAJIIOB).

Bropas Tema kypca «Mamemamuueckue pacuemst 6 XuMuuy M03BOJIIET OTPAOOTATh PACUETHBIC
YMEHHS, CTOJIb HEOOXOMMBIE NPU PEIICHNH XMMUYECKUX 337ay, B IEPBYIO Ouepe/b Ha HAXOXK/ICHUE YacTH
LEJI0T0 (MAaccoBasi 10 JIEMEHTA B CJIOXKHOM BEIIECTBE, MAacCOBast U 00bEMHasi JOJIM KOMIIOHEHTOB B CMECH, B
TOM uucie W aoas npumeceil). Kak BuaHO, BHMMaHue oOpalaercsi He CTOJBKO HAa XUMHIO, CKOJIBKO Ha
MaTeMaTuKy.

Tperess Tema «fAenenuna, npoucxooauwjue c¢ 6ewieCMEAMuU»aKTyaTM3UPYeT 3HAHMSA Y4dalUXCs O
(M3UYECKUX M XUMUUECKHX SIBJICHUSIX, TTOJYYSHHBIE HAa YPOKax 10 APYTHM MPEAMETaM, TOTOBUT UX K U3YYEHHIO
XMMHYECKOI'0 IIpoIiecca Ha CIeAyoLIel CTyneH! 00y4eHUs.

Yersepras TemMa «Pacckazpl no Xumuu»BKIIOYaET UHTEPECHBIC CBEICHHSA O PYCCKUX XMMHKax, 00
OTZIENBbHBIX BELIECTBAX M HEKOTOPBIX XUMHUYECKUX PEAKLIHSX.

H3ydenne IpemiaracMoro Kypca IpeXyCMaTpUBACT IIOBBIIEHUE YIEIBHOIO BECA CAMOCTOATEIbHOU
paloThI yHaluxcs, HaIpuMep, MU MPOBEICHUH JIOMAIITHEr0 XUMUYECKOT0 SKCIIEPUMEHTA M 00CYKIEHUH €ro
PEe3yIIbTaTOB, MOJTOTOBKE COOOLIEHNH UTs yUeHMYECKUX KOH(EpeHIuii, 3aiuTe NPOeKToB, BEIOOpE 00BbEKTa
U1 TIOZITOTOBKK COOOLLIEHHST WM TTpoekTa U Ap. Kypc HampaBiieH Ha pa3BUTHE TaKMX JIOTHYECKHMX OIeparuit
MBIIIUICHUS, KaK aHAJIM3 U CUHTE3, CPABHEHHE HA OCHOBE aHAJM3a W CHHTE3a, 00O0OIIEHUE, BBIIBI)KEHHE U
IIOJTBEPKICHUE WU OIIPOBEPKEHNE TUIIOTE3 U T. 1.

B 3akimroueHne MO>XKHO OTMETUTD, UTO B KYpCE ITOYTH HE 3aTPOHYTHI TPEOOBAHUSI CTAaHAAPTa XMMUUECKOTO
00pa3oBaHus Uil OCHOBHOM IIKOJIbI, HallpuMEp CHMBOJIBI XMMHUYECKUX 3JEMEHTOB M (POPMYJIbI BELIECTB
CEMHUKJIACCHUKH y4aT TOJIBKO I10 JKEJIaHHI0, HE IPEAYCMOTPEHO COCTaBICHUE()OPMYII BEIIECTB U YPABHEHUH
XUMHUECKHUX PEaKLUi, KOTOPbIE SBISIOTCS MaTEPUATIOM JUTsl U3YUEHHUS B 0053aTEIbHOM KypCe XUMHU.

Dopmbl opeanuszayuu yuedbnozo Kypca:
MIPaKTUKa; MPOObI, MOAETUPYIOLUINE MPO(ECCHOHATBHYIO AEATEIbHOCTh; Y4eOHO-TBOPUECKHUE 3aHATHUS;

OeceIbl; MPOEKT; MacTep-KIIacc; IKCKYPCHsL; KOJUIOKBUYM.

INNTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJabTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U PACHIMPEHHUE OTbITA IEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpHOMY, HCTOPHMYECKOMY M HAay4HOMY
HaCJIEIUI0, TOHUMAHUS 3HAUEHUSI XMMHUYECKON HayKH B JKM3HH COBPEMEHHOI'O OOIeCTBa, CIIOCOOHOCTH
BJI4/IETh IOCTOBEPHOM HH(OpMaLel 0 IEPETOBBIX JOCTHKEHUAX U OTKPBITHSIX MUPOBON U OTE€UECTBEHHOU
XMMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOIIECTBA;

2) rpaskKIaHCKOr0 BOCTIMTAHUSI:

MIPEJICTAaBICHHS] O COI[MAIBHBIX HOPMaxX U IMpaBWJIaX MEXINYHOCTHBIX OTHOIIEHUN B KOJIJICKTHUBE,
KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TOJIE3HON, y4eOHOUMCCIIEIOBATEIHCKON, TBOPUECKON
U JpyruxX BUAAX JCATENbHOCTH, TOTOBHOCTH K pPa3HOOOPAa3HOH COBMECTHOH JESITEIbHOCTH IIpU
BBITTOJIHEHUH YYeOHBIX, MMO3HABATEIbHBIX 33]a4, BBHIOJHEHUH XUMHUYECKUX SKCIEPUMEHTOB, CO3TaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHUMAHHIO M B3aMMOIIOMOLIM B Ipoliecce 3TOM yd4eOHOM
JESTEIIBHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE IOBEIEHUE M IIOCTYIKM CBOMX TOBApUIICH C IO3ULMH
HPABCTBEHHBIX U ITPABOBBIX HOPM € YYETOM OCO3HAHMUS ITOCIIECTBUI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:



MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEaKIHH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U COCTABJIAIOLIME OCHOBY JAJIl IOHMMAaHUs CYIIHOCTH Hay4HOMH
KapTUHBI MHpa, MpPEJCTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHS HPUPOABI, B3aUMOCBS3AX
4eJI0BEKa C IPUPOJHOU CPENloi, O POJIM XMMHH B ITIO3HAHUU ITHUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHbIE MOTHBBI, HAIIPABJICHHBIE HA [1OJy4Y€HHE HOBBIX 3HAaHUH IO XUMHH, HEOOXOAUMBbIE
s oOBsICHEHUS HaONIOMAaeMbIX TPOLIECCOB W SBJICHUH, IO3HABATEIbHOW, HH()OPMAIMOHHOW U
YUTATENIbCKOM KYJIBTYpPhl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIbHOH pabOTHl ¢ y4yeOHBIMH TEKCTaMH,
CIIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4eHHI0O M IIO3HAHHIO, JIIOOO3HATEIBHOCTh, T'OTOBHOCTh M CHOCOOHOCTh K
caM000pa30BaHUI0, IPOCKTHOM U MCCIIENOBATEIbCKOM JESATENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHIIEM;

4) ¢popMuUpOBaHHUsI KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >XU3HHM, OTBETCTBEHHOI'O OTHOLICHMSI K CBOEMY 3/I0pPOBBIO, YCTAHOBKM Ha
3I0pOBBIM 00pa3 >KU3HHU, OCO3HAHUE IOCIEJICTBUN M HENPUITHE BPEIHBIX NPUBBIYEK (YNOTpeOIeHUs
AJIKOTOJISI, HAPKOTUKOB, KypeHHs), HEOOXOJMMOCTH COOJIIOICHHS TIPAaBUII 0€30I1aCHOCTHU TPU OOpAICHUH C
XMMHUYECKMMH BEIIECTBAMU B OBITY U peaibHOMN JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTUUYECKOMY M3YUEHHUIO MPOPEeCcCCHil U TpyAa pa3IMuyHOro poja, yBaXEHHUE K TPYLy U
pe3ysibTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE NPUMEHEHHS NMPEAMETHBIX 3HAHUU IO
XMMHHU, OCO3HAHHBII BHIOOp HHAMBHUIYaIbHOH TpPAaeKTOPUM HPOAOIDKEHHUS OOpa3oBaHMs C Y4ETOM
JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHHM, OOLIECTBEHHBIX MHTEPECOB U OTpeOHOCTEH, ycremH oM
npoeccHoHaNbHOM NEATENIbHOCTH U Pa3BUTUS HEOOXOAMMBIX YMEHMH, TOTOBHOCTh aJalTUPOBATHCS B
npodeccuoHanbHOM cpene;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIIEHUE K MPHPOJIE KaK UICTOUHUKY KHU3HHU Ha 3eMJie, OCHOBE €&
CYLIECTBOBAHMSI, TOHMMAaHUE LEHHOCTH 3I0pPOBOro M Oe3omacHOro olOpa3a >KM3HM, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U IICHXMYECKOMY 370pPOBbIO, OCO3HAaHUE LEHHOCTU
coOMoIeHUsT TpaBUil 0€30IacHOrO0 MOBEACHMs NpU paboTe C BeIleCTBAMM, a TAaKXKe B CUTYaIUsX,
YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH TNPUMEHATh 3HAHUS, MOJydaeMble NpPU H3YYEHMM XUMHH, JUIsl pelIeHus 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW NPUPOAHOW CPENOH, UIsl NMOBBIIMICHHUS YPOBHSI DKOJIOTMYECKOM KYJIBTYpHI,
OCO3HAHMA TI00aFHOTO XapaKTepa 3KOJIOIMUYECKUX MPOoOJIeM U MMyTel UX pelieHus OCPeICTBOM METOJI0B
XUMHH, D3KOJOTMYECKOIO MBIIUICHUS, YMEHMsSI PpPYKOBOJCTBOBaTbCS UM B  II03HABaTEJIBHOM,
KOMMYHUKATUBHOM U COIIMATIbHON MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeiaMeTHBIX pE3yNbTaTOB  BBIIENAIOT 3HAUYUMbIE I (OPMHUPOBAHUS
MHUPOBO33pEHUS OOIIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIIOTE3a, (aKT, CUCTeMa, Ipoliecc,
AKCIIEPUMEHT M JAPYroe.), KOTOpble HCHOJb3YIOTCS B €CTECTBEHHO-HAY4YHBIX YUEOHBIX MpenMeTax H
MO3BOJISIIOT HAa OCHOBE 3HAHUN M3 3TUX MpPeIMeTOB (pOPMHUPOBAThH MPEACTABIECHUE O 1IETOCTHON HayyHOU
KapTMHE MHpa, W YHHUBEpcaJbHble Yy4eOHble JAeHCTBUS (IIO3HABATENIbHBIE, KOMMYHHUKATHUBHBIE,
peryiasTHBHbBIE), KOTOpble o00ecneunBaloT (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIbHOMY
IUTAHUPOBAHUIO U OCYILECTBICHHUIO YU€OHOH 1€ TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBble JIorHyecKkue AeucTBuA:

YMEHHMSI HCIIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHHS IIPH OCBOCHUY 3HAHUN: PACKPBIBATH CMBICT
XMMHUUYECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIe NPU3HAKHU, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMHU

MOHATHUSIMH ); YMEHHE IPUMEHSTH B MPOIIecce O3HAHUS MOHATHUS (MPEAMETHbBIE U METaNpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEINIU, UCIIOJIb3YEMbIE B XUMUH;



Ba3oBble uccienoBarejabLcKue NeiicTBUA .

YMEHHE UCIOJIb30BaTh IIOCTABJIEHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA NIO3HAHMSI, @ TAKKE B KaUECTBE
OCHOBBI JIJIs1 POPMUPOBAHUS TUIOTE3BI IO POBEPKE MPABUIBLHOCTH BBICKa3bIBAEMBIX CY)KICHUM;

Pa6ora ¢ nndopmanmeii:

yMEHHE BBIOMPATh, aHATTU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PAa3IMYHBIX BUJOB U (popm
IIPEJICTABICHUS, TIOJIy4aeMYyI0 U3 Pa3HbIX MCTOYHUKOB (HAy4YHO-NONYJISIpHAs JUTEpATypa XUMHUUYECKOTO
CoZIep KaHusl, CIIPaBOYHBIE MOCOOMs, pecypchl HTepHEeTa), KPUTUYECKH OLIEHUBATh MPOTUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAIHUIO;

KoMMyHHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0/€ AUAI0ra U (WIK) JTUCKYCCHH) TIO CYIIECTBY 00CYKIaeMOil TEMBI,
(bopMyIHpOBaTH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKCHHOH 3a/1auu;

PeryasiTuBHble yHUBepcaJIbHbIE YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOATENbHO ONpPENesATh LEIU JEATEeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIAT,
KOHTPOJIMPOBATh U TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOKO JIESTEIHLHOCTh, BHIOMpAaTh Hamboiee
3¢ deKTUBHBIE CITOCOOBI pelIeHHsI YUeOHbIX M MMO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIIEHO COCTABIATh WU
KOPPEKTUPOBATh MPEIJIOKEHHBIM aJITOPUTM JCUCTBUM MPHU BHITOJIHEHUH 33JJaHUA C YYETOM MOIYyYEHUS
HOBBIX 3HaHMM 00 U3y4aeMbIX 0ObEKTaX — BEIIECTBAX U PEAKIIUAX, OLICHUBATH COOTBETCTBHE MOTy4YEHHOTO
pe3ysibTaTa 3asBJICHHOM 1NN, YMEHHE HUCIOJIb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, IPE]IaracMble B
YCJIOBUH 3aJJaHHI.

HNPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX Pe3yIbTaTOB [0 OCBOCHUIO 00S3aTENILHOTO COJCpPKAaHMs, YCTaHOBICHHOTO
JTaHHOM (efepanbHOl padoyeil MporpaMMO, BBIIETSIOT: OCBOSHHBIE O0YYaIOIIMMUCS HAayYHbIE 3HAHUS,
YMEHUS U CIOCOOBI IEUCTBHM, crieliupruyIecKue sl TPEAMETHOU 001acTi « XUMHUSI», BUJIBI ACSITEIHHOCTH
[0 TMOJIyYEHUIO HOBOTO 3HAHUS, €r0 MHTEpHpeTaluy, NpeoOpa3oBaHUIO U NMPUMEHEHHUIO B PA3IUYHBIX
Y4EOHBIX M HOBBIX CUTYaIUSX.

K xoHiy oOyueHust B 7 KJjiacce NpeAMETHBIE pe3ylbTaThl Ha 0230BOM YpPOBHE JIOJIKHBI OTpa)aThb
c(OPMUPOBAHHOCTH Y O0yUaIOIINXCS YMEHUN: 3HATh/TIOHUMATh
XUMUYECKYIO CUMBONIUKY: 3HAKH HEKOTOPBIX XUMUYECKUX JIEMEHTOB,
sadCHelwue Xumuieckue NOHAmMuUA: XUMAYECKAN JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTEIIbHAsI AaTOMHAs U
MOJIEKYJISIpHAs! MacChl, arperaTHOE COCTOSTHUE BEILIECTBA.

YMETh

HA3b16aMb:HEKOTOPbIE XUMUUECKHIE AIEMEHTHI U COETUHEHNSI N3YUEHHBIX KJIACCOB;

00vACHAMY . OTANYMS GU3NUYECKUX SBJICHUNA OT XUMUYECKHUX;

Xapaxkmepu3o6amay: CIOCOObI pa3/IelIeHNus cMecell, MPU3HAKU XUMHUYECKUX PEaKIIHii;

cocmaenams. pacckasbl 00 YUEHBIX, 00 2JIEMEHTax U BEIIEeCTBaX;

0bpawamvcs ¢ XAMUYIECKON TIOCYION U 1a00paTOPHBIM 000PYTOBAaHUEM;

PAacno3Haseams ONbIMHLIM nymem: KUCIOPOJ, YIIIEKUCIIbIN Ia3, U3BECTKOBYIO BOJY U HEKOTOPBIE APYTHe

BElIEeCTBA MPU OMOIIN KaYEeCTBEHHBIX pPEaKIlInii;

8bIYUCTIAMb. MACCOBYIO JIOIO XUMUYECKOT'0 AJIeMEHTa 1odopmyIie coeiMHeH s, 00bEMHYIO JIOJIO Ta3a B

CMECH, MaCCOBYIO JIOJIFO BEIIECTBA B paCTBOPE, MAaCCOBYIO OO0 IpUMeEceH;

HCTIONB30BATh MPUOOPETEHHBIE 3HAHKS M YMEHHS B IPAKTUUYECKOM IEITETbHOCTH U TIOBCEAHEBHOM KU3HU JUISL:
e (e30MacHOro obpallleHus ¢ BelecCTBaMU U MaTepUalaMy;

3KO0JIOTUYECKY TPAaMOTHOTI0 [TI0BE/IeHMA B OKpYKalollle! cpe/ie;

OLeHKU BJIMSIHUA XUMUYECKOTr0 3arpsA3HEHUs OKPYKalollel cpe/ibl HA OpPraHU3M YeJI0BEeKa;

KPUTHYECKOH OLleHKH UH(}OpPMaIMH O BellleCTBaX, UCI0JIb3yEMBbIX B OBITY;

NPUTOTOBJIEHUS PACTBOPOB 33/laHHOM KOHLIEHTPALU K.



METO/IbI KOHTPOJISA U OCHOBHBIE ®OPMbI KOHTPOJIA

MeToAbI KOHTPOJIS:

Ilo mecmy xoumpons na >manax oOyuenus: TPEABAPUTEIBHBIN (BXOAHOMN), TEKYIIHHA (ONEPAaTUBHBIN),
WUTOTOBBIN (BBIXOIHOM).

Ilo cnocoby oyenuganus: «Ka4ecTBEHHAs TEXHOJOTHs (COYETaHHWE METOJ/a HAOIIOJEHUS C SKCIIEPTHOU
OLICHKOM, T.€. YCBOWJI — HE YCBOWJI, OBJIaJIeNl — HE OBJIAJIEN).

Ilo cnocoby opeanuszayuu Koumpo/ia: aBTOMAaTHYECKHH (KOMITBIOTEPHBIH), B3aUMOKOHTPOJIb, KOHTPOJIb
YUUTENs,, CAMOKOHTPOJIb.

1o sedywum @ynxyusm.: TMATHOCTUICCKUHN, CTUMYITUPYIOITHHI, KOHCTATUPYFOIIIHIA.

Ilo cnocoby nonyuenus uugopmayuu 6 xooe KOHmMpPOJA. YCTHBIM MeTof (BKJIIOYAET OMPOCHI,
co0eceloBaHusI, 3a4€Thl), MUCbMEHHBI METOa (MCIOJB3YeT KOHTPOJIBHBIC, PA3IMYHBIC MPOBEPOUYHBIC
paboThl), MpPAaKTUYECKUH METOHA (COCTOMT B HAOJIOJCHHE 3a XOJIOM BBIIIOJHEHUS NPAKTHUUYECKUX H
1abopaTopHBIX PaboT, a TAKKE MPOCKTOB).

KPUTEPUU U HOPMBbI OIIEHKU 3HAHUH OBYYAIOIIUXCS

Onenka pe3yabTaTOB BeIeTCS Ha OE€30TMETOYHOM OCHOBE. B KOHIE KaKJOW 4E€TBEPTH IMPOBOAMUTCS
MOHHUTOPHUHI' HMHTCJUICKTYAJIbHBIX [[OCTI/I)K@HI/IfI. E)KCHGI{GHI)HO OpPraHu3yroTCd BUKTOPUHBI U

HHTCJUICKTYAJIbHBIC JOCYT'U, ITO3BOJIAOIINEC ITPOCICANUTE JTUHAMUKY U ITPHUPOCT YMCHI/Iﬁ B 00JIaCTH XUMHUHU.

IHPOTPAMMA KYPCA

(1 u B HExem0; Bcero 34 4.)

Tema 1.Xumus B ueHTpe ecrecrso3Hanus (11 1)

Xumus kax yacmo ecmecmeosuanus. 1lpeomem xumuu. EctecTBO3HaHNE — KOMITTEKC HaykK o nipupoze. Hayku
o mpupoze: (hr3uKa, Xumust, orosnorus u reorpadus. [lonoxxurensHoe U OTpULIaTEIbHOE BO3/IEHCTBIE YeIoBeKa Ha
TIPUPOTY.

IIpenver xumun. Tena u BemectBa. CBOMCTBA BEIIECTB KAK WX MHIMBUIYyaIbHbIE NpH3HAKkU. CBONCTBA
BEIECTB KaK OCHOBA UX PHUMEHEHHUS.

Memoowr uzyuenus ecmecmeosnanus. HabmroneHne Kak OCHOBHOM METOJ] TIO3HAHHS OKPY>KaroOIIEero
Mupa. Y cioBus IpoBeieHHs HaOmoaeH s. [ urore3a Kak npeonoxeHne, OObSCHSIOLIEE WU MPEICKa3bIBAIOIIEE
NpoTeKaHhe HaOJII01aeMOro  siBNeHHs. OKcrnepuMeHT. JlaGopaTtopusi. DKCIepUMEHT Ja0OpaTOpHBI U
noMarmHuil. CriocoObl (PUMKCUPOBaHMS PE3yJAbTaTOB JKcriepuMeHTa. CTpoeHHE TUTAaMEHHM CBEYH, CYXOTO
TOPIOYETO, CIIMPTOBKH.

Mooenuposanue. Mozenu Kak abCTpakTHbIE KOITUU M3y4aeMbIX 0OBEKTOB U IpoiieccoB. Mojenu B
¢usuke. DnekTpodopHas MaMHa Kak abCTpakTHas MOJeNb MOJIHUHU. Mojenu B Guonoruu. buonormueckue
MyJSDKU. Mozieny B XUMUK: MaTepuasibHble (MOZIEIN aTOMOB, MOJIEKYIT, KPUCTAJIJIOB, allllapaToB U YCTAHOBOK) U
3HAKOBBIE (XUMUUECKHE CUMBOJIbIL, XUMUUYECKHE (DOPMYJIBI U YPAaBHEHHS).

Xumuueckas cumsonuxka. XUMHUYeCKHe CUMBOJBL. VX HamucaHue, MPOW3HOILIEHHE M WH OpMalms,
KOTOpPYIO OHHM HecyT. Xumuueckue Gopmynbl. X HamucaHue, IpOU3HOLIEHHE MMH(pOpPMALHs, KOTOPYIO OHH
HecyT. IHnieKehl ¥ KOAPUIIMEHTBI.

Xumus u puzuxa. Y HUBEPCATBHBIN XapaKTep MOJI0KEHUH MOJIEKYISIPHO-KMHETHYecKor Teopu. [loHsTus
«aTtom», «MOJIEKyNa», «@oH». Kpucrammdeckoe cocrosHHue BellecTBa. KpucTtamindeckue pemeTkd TBEpAbIX
BemiecTB. nuddysus. BpoyHOBCKOE nBIKEHUE.

ArperatHoe COCTOSIHAE BeIliecTBa. |'a3000pasHble, ®KUIKAE U TBEp/bIe BerlecTBa. Kprucraumueckne u
amop(HbIe TBepAbIe BeecTBa. PU3NYECKHE U XUMUYECKHE SIBIICHUSL.

Xumusa u eeocpagpus. T'eonmormdeckoe CTpOSHHWE IUTAHETHl 3eMiIs: sIIpo, MaHTWA, JUTocdepa.
OJEeMEHTHBI COCTaB TEOJOrMYECKMX COCTaBHBIX YacTel IUIAHETbl. MUHEpalbl M TOpPHbIE IIOPObIL.
Marmatrieckue 1 0caiouHble (OpraHMuecKre 1 HEOPraHn4ecKue, B TOM YKCIIe U TOPIOYHE) TOPOIbI.

Xumus u buonoeus. XUMAYECKUN COCTaB JKMBOM KJICTKU: HEOPraHWYECKHe (BOJa U MHHEpaJbHbIC
COJIN) U opraHudeckue (OeIKH, KHUPBI, YTIICBO/IbI, BATAMUHBI) BeliecTBa. [[pocThie U CII0YKHBIE BEIIECTBA, MX
POJIb B KU3HEACATENBHOCTH OpraHu3MoB. buosornueckas poss Bozbl B xuBoW KieTke. dDorocunre3. Poib



xyopodmiuia B mporecce (GoToCHHTE3a. bHonormueckoe 3HAUYEHHWE KHPOB, OENIKOB, A(PHUPHBIX Maced,
YIJIEBOJIOB M BUTAMUHOB JJIs1 )KU3HEAEATEIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IloHSTHE O KayeCTBEHHBIX pEAaKLUUAX KaK O pPEAKIMSIX,
BOCIIPUHUMAEMBIX OPraHOJICITUYECKH: C TOMOIIBIO 3pPEHUs, CIyXa, OOOHAHMS. AHAIUTHUECKUH 3(QeKT.
OnpenensieMoe BEIIECTBO U PEaKTHB Ha HEro. BO3MOKHOCTh U3MEHEHHSI MX POJIM Ha IIPOTUBOIOJIOKHYIO.

HemoHctparmu. 1. Komnekuust pasHbIX Tea W3 OJHOIO BEIIECTBA WIM MarepHana (Hampumep,
maboparopHas mocyna u3 crekia). 2. Kommekius pa3nuuHbix Ten win Gotorpaduii Ten w3 amroMUHUS TS
WUTIOCTPALUK UJIEU «CBOMCTBA — MpUMEHEHUe». 3- YueOHoe 000pyIoBaHHE, HCIIONIb3YEMOE MPH U3YYEHUH
¢u3uku, O6uonoruu, reorpadpun U xumud. 4. DnekrpodopHas MammHa B aeiictBuu. 5. I'eorpaduueckue
Mozenu (rimobyc, kapra). 6. buonormueckue Mozenu (MyJSDKM OpPraHOB M CHUCTEM OpPraHOB pacTEHUH,
KUBOTHBIX W 4YejoBeKa).7. Pu3NYecKHMe M XUMUYECKHE MOJEIM AaTOMOB, MOJIEKYJ BEIIECTB U HX
KPUCTAJUTMYECKUX pereTok. 8. OObeMHbIE M ILIApPOCTEP)KHEBBIE MOJENM MOJIEKYT BOJBL, YITIEKHCIOIO M
CEpPHHUCTOro ra3oB, MeraHa. 9- PacripocTpaHeHue 3amaxa OJEKOJIOHA, TyXOB WM JIE30/I0paHTa Kak IpOLEcC
muddy3un. 10. OOpa3ubl TBEpABIX BELIECTB KPUCTALUIMYECKOro cTpoeHus. 11. Mozaenu KpUCTaIn4ecKux
pewerok. 12. Tpu arperatHeix coctosiHus Boxpl. 13. IlepenuBaHue yriaekucioro rasa B CTaka,
ypaBHOBELIEHHbIH Ha Becax. 14. Kowiekiys KpUCTauIMuecKuX U aMOp(HBIX BELIECTB U U3AEIUN U3 HuX. 15.
Komnexus MuHepanoB (J1a3ypuT, KOpyH[, XaJbKOMUPUT, (paroopuT, ramur). 16. Komiekuus ropHeIx opos
(rpaHuT, paznuuHble (GOPMBI KAJIBIUTA - MEJ, MpamMop, U3BeCTHSK). 17. Kosiekuus roprourx MCKOMaeMbIX
(nedTp, KaMEHHBIH yroiib, caHibl, TOpd). 18. CrupToBast SKCTpaKIUs XJIOPOPHILIA U3 3eTIEHBIX JIUCTHEB. 19.
IIpokanuBaHue Cyxoil 3e11eHH pacTeHri B My(enbHOM Medu [1sl KOJTMYECTBEHHOTO ONPEIENICHUsI MUHEPAIbHbIX
BemiecTB B HuX. 20. KayectBennas peakiwst Ha kuciopo. 21. KadectBenHas peakiuysi Ha yrieKUCIbIA ra3. 22.
KauecTBeHHas peakiysi Ha U3BECTKOBYIO BOJTY.

Jlaboparopuble onbIThl. 1. OnucaHue CBOWCTB KUCIOPOJA, YKCYCHOM KHCIIOTBI, aJFOMUHHS. 2.
Crpoenne miaMeHu cBeud (CIIUPTOBKM, Cyxoro roprouero). 3. HaOmopeHne OpOYHOBCKOTO JBHKEHUS
YaCTUYEK YEpHOH TYIIU MOJA MUKPOCKONOM. 4. M3ydueHne rpaHuTa ¢ IOMOILBIO YBETMUUTEIILHOIO CTEKIA. 5.
OOGHapy»eHue >kupa B CeMeHax MOJCOIHEYHHMKA M Tpeukoro opexa. 6. OOHapyxeHHe 3(DUpPHBIX Macel B
anebCUHOBOM Kopke. 7. OOHapykeHHe KpaxMara 1 Oeka (KJICHKOBHUHBI ) B MIIIEHUYHOU MyKe. 8. OOHapykeHne
YIJIEKUCIIOTO Ta3a B BbIIBIXaEMOM BO3yX€ C IOMOILBIO N3BECTKOBOW BOJIBL.

Jlomaunmii 3xcnepumenT. 1. MzroroBnenue mozeneil Mosiekyn u3 mwiactTiwivHa. 2. updysus noHoB
nepMaHraHaTa kanus B Boje.3. M3ydenue ckopoctu muddysun asposzoneit. 4. [uddysus caxapa B Boze. 5.
OnBITHI C IMYCTOM 3aKPHITOM TUIACTUKOBOM OYTHUIKOM. 6. KosmuecTBeHHOE OmnpeieNieHne CoJIepKaHusl BOJIbI B
cBekel 3enieHu. 7. B3auMopelicTBre ackopOMHOBOM KUCIIOTHI € HosioM. 8. M3ydeHne cocTaBanoMBUTaMUHOB U3
JoMalHel anteuky. 9- OOHapyXeHHe KpaxMaiia B IPOYKTax MATAHUSL.

IIpakTnyeckas padora 1. 3HakoMCTBO ¢ 1abopaTopHbIM 060pynoBaHueM. [IpaBuia 6e3omacHoCTH
pu paboTe B XUMUIECKOM KaOuHeETe (Jlaboparopun).

IIpaxTuyeckas padora 2. HabmoaeHue 3a ropsieif cBedoid. YcrpoiicTBo ciupToBkH. [IpaBuia paboTsl
C HarpeBaTeIbHBIMU ITPUOOpaMU.

Tema 2.
MaremaTuyeckue pacuersl B XuMuu (9 1)

OmHocumenvuvle amomHuas u MmonekyisipHas maccol. IloHsiTie 00 OTHOCUTENBHBIX aTOMHOW U
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOAHOW enuHMIbL. OIpenerneHue OTHOCUTEIBHOM aTOMHOM MacChl
XUMHYECKMX DJIEMEHTOB [0 TMepuoanyeckoi Tabnuue. Haxoxnenue mno ¢Gopmysne BemiecTBa
OTHOCUTENIBHOM MOJIEKYJISIPHOM MacCchl KaK CyMMBbl OTHOCHUTENBHBIX ATOMHBIX MAacC COCTaBJISIFOILMX
BEIIECTBO XUMUYECKUX HJIEMEHTOB.

Maccosas donst xumuueckoeo snemenma 6 cuoxcHom eeupecmee. Tlonstne o MaccoBoit jone -(W)
XUMHUUYECKOTO JIEMEHTAa B CIIOXKHOM BEILECTBE M eepacder no ¢opmyie BemecTBa. HaxoxaeHue (Gopmyiisl
BEILIECTBA 10 3HAUCHUSM MACCOBBIX JIOJICH 0Opa3yIOIIMX €ro 3J1eMEHTOB (71 2-4acoBOr0 U3yUYEHHS Kypca).

Yucmuie eewgecmsa u cmecu. Tlorsatre o uiuctoM BemiecTBe U cMecH. CMecH ra3oo0pasHbie (BO3AYX,
NIPUPOJIHBIN Ta3), )kuakue (HedTh) U TBepIIble (TOPHBIE OPOABL, KyTMHAPHBIE CMECH, CHHTETUYECKHE MOIOIIINE
cpeactsa). CMecu FOMOT€HHBIE Y T€TEPOreHHBIE.



Obvemnas donst kKomnowenma 2az06oti cmecu. Tlonstre 06 00beMHOM 1071e (1) KOMIIOHEHTA Ta30BOM
cMecu. CocTaB BO3/1yXa M IIPUPOAHOTro ra3a. Pacuer o0beMa KOMIIOHEHTa ra30BOM CMECH I10 €10 00bEMHOM J1071e,
1 Ha00OPOT.

Maccoeass oons eewgecmea 6 pacmeope. IlonsTie o MaccoBod none (W) BeliecTBa B pacTBOpE.
PactBopuTenb M pacTBOPEHHOE BEIIECTBO. Pacuer macchl pacTBOPEHHOIO BEILECTBA IO Macce pacTBOpa U
MAaccOBOH J0JIe PACTBOPEHHOIO BELIECTBA U IPYTUE PaCcUeThl C UCIIONB30BAHUEM ITHUX HOHSTHUI.

Maccosas dons npumeceti. TloHsTHE O YKCTOM BellecTBe U npuMecH. Maccosas noins (W) npumecu
B o0pasue ucxoaHoro pemectBa. OCHOBHOE BeliecTBO. Pacyer Macchl OCHOBHOIO BEILIECTBA 10 Macce
BEIIECTBA, COJEPIKAILEIO OINPEACICHHYI0 MAacCOBYK J0JII0 TNPUMECEH, M Jpyrue pacuersl C
UCII0JIb30BAaHUEM ITHX MOHATHUI.

JMemoncrpanmu. 1. Munepainsl kynput 1 TeHOpuT. 2. Oxeun prytu(1l). 3. Komneknuu pasnuusbix
BUJIOB MpaMopa U U3JeIuil (WM WUTIoCTpaluuil u3nenuii) u3 Hero. 4. CMech peyHOro U caxapHOro Iecka
u ux pasnenenue. 5. Komrekums «Hedtsr m HedrempomykTer». 6. Kommekmuss OBITOBBIX cMmeceit
(KynMHapHBIE CMECH, CHUHTETHYECKHE MOIOIIME CPEJCTBA, IIAMITYHH, HANUTKU M 1p.). 7. Jnarpamma
00BEMHOT0 CcocTaBa Bo3ayxa, 8. Jlmarpamma o0beMHOTO cocTaBa MpHUPOIHOTO Ta3a. 9- Ilpurorosnenue
pacTBopa ¢ 3aJJaHHBIMU Maccoil U MaccoBOM josel pacTBopeHHOro BemectBa. 10. O6pa3iubl BelECTB U
MaTepHalIoB, COAEPIKAIIMX ONPENEIECHHYIO J0JI0 IPUMECEH.

Jomamunii 3xcnepumenT. 1. M3ydeHue coctaBa OBITOBBIX KYJIMHAPHBIX U XO3SHCTBEHHBIX
cmecedl o atukeTkaM. 2. IlpuroromieHue pacTBOpa COJIM, pacyeT MacCOBOM J0JHM PacTBOPEHHOTO
BELIECTBA U OMNBITHl C MOJYYeHHBIM pacTBOpoM. 3- M3ydeHue cocTaBa HEKOTOPBIX OBITOBBIX H
(apMalleBTUUECKHUX MPENApaTOB, COACPKAIINUX ONPEAEIIEHHYIO JOIK0 IPUMECEH, 10 UX ITUKETKAM.

IIpakTuyeckass padora 3- IlpuroToBieHue pacTBOpa C 3aJaHHOM MAacCOBOWM JoJieH
PacTBOPEHHOI'O BELIECTBA.

Tema 3.

SABaenns, npoucxoasmuec semecrsamu (11 4)

Paszoenenue cmeceu. llonatne o pazzeneHun cmeced U OYUCTKe BemlecTB. HekoTopbie
npocTeiie crnocoObl pa3/ieleHus: CMecel: MpocerBaHue, pa3zelieHue cMeceil MarHUTOM, OTCTauBaHUe,
JeKaHTalus, HeHTpUu(yrupoBaHue, pa3aeieHHe C TOMOUIbIO I€TUTEIbHON BOPOHKH.

Qunvmposanue. PunbTpoBaHue B 1a00paTopuu, ObITY U Ha mpous3BoacTBe. DunpTpart.

Aocopoyus. Tlonstue 00 amcopO1uu u aacopOoeHTax. AKTUBUPOBAHHBIN YToJib KaK BaKHEU UM
afcopOeHT, ero HCIOoJb30BaHME BOBITY, Ha MPOU3BOJACTBE M B BOGHHOM Jeiie. YCTpOMCTBO
pOTUBOTA3A.

Lucmunnayus, Kpucmaniuszayusa u 6vinapusarue. JMCTUIUISIIUSA KaK IPOLECC BBIIEICHHUS
BEIIIECTBA M3 XUAKOU cMecH. JluCcTUImmpoBaHHas Boja U o0jactu ee npuMmeHenus. [leperonka Hedru.
Hedrenpoaykrsl. @pakiuroHHas MEperoHkKa XUAKOro Bo3ayxa. Kpucrammmsanus u BblapuBaHUE B
nabopaTopuu (KpUCTaIIU3aTOpbl U papdOopoBbIe YAIIKHU JIJIs BhITAPUBAHUS) U PUPOJE.

Xumuyecxue peaxyuu. IIoHATHE 0 XUMUYECKONW pEeaKIUM KaK MPOLECCE NPEBPAILEHHUS OJHUX
BEIIECTB B JIpyrue. Y ClIOBUS TEUEHUS U NMPEKPALIEHUS] XUMUYECKUX pEeaKIIuil.

Ilpusnaku xumuuecxux peaxyuu. VI3MeHeHue 1BeTa, BBINAJEHHE OCaJKa, PACTBOPEHUE
ocaJKa, BhIJIeJIEHUE ra3a.

Jemoncrpanuu. 1. IlpocenBanue cmecu MykH M caxapHoro mnecka. 2. Paznenenue cmecu
MOPOIIIKOB CEphI U kee3a. 3. Pa3nenenne cMecu MOPONIKOB cephl U necka. 4. Paznenenue cMecu BOJbI
U pacCTUTEIBHOTO Macja C TIOMOIIbI0 JeIuTeabHOH BopoHkH. 5. IlentpudyrupoBanue. 6.
OunpTpoBanue. 7. PecnupartopHble Macku U MapjeBble NOBA3KU. 8. AICOpOLUMOHHBIE CBOMCTBA
aKTUBUPOBAHHOTO yrid. 9. CunukKareinb U ero NpuMEHEeHHE B OBITY W JErKod mpomsbinuieHHOCTH. 10.
[IpoTuBoras u ero ycrpoictpo. 11. [lonydeHnne qucTUIINPOBAHHON BOJIBI C TOMOIIBIO Ja00paTOPHOU
YCTAHOBKH U1 meperoHku xkuakocteit. 12. Konneknusa «Hedts u HedTenponykte». 13. Paznenenue
CMeCH TepMaHraHaTa W JIHXpoMaTa Kalus crmoco0oM Kpucrtaimnuzanuu. 14. B3aumoneiicTBue
IIOPOIIKOB JKejie3a U cephl NpU HarpeBaHuu. 15. IlomydyeHue yriiekuciaoro rasa B3auMOJEHCTBUEM
MpaMopa ¢ KHCJIOTOM M OOHapyKEHHE €ro C MOMOIIbI0 HM3BECTKOBOW BOAbI. 16. KaramuTuueckoe
pa3ioKeHue nepokcuaa Boaopoaa (karajlu3aTop — JUOKcHUA MapraHua). 17. @epmeHTaTUBHOE



pa3ioKeHUe MEPOKCHJIa BOJAOPOJA C MOMOIIbI0 Katal a3bl. 18. KHUCIOTHBIA OTHETYIIUTENb, €ro
YCTPOMCTBO M TPUHIHUI AeHcTBUA. 19. Peakmus HeWTpanmusanuu okpamieHHoro denondrarernHoM
pacTBopa 1enoun kuciaotoi. 20. BzaumozeiicTBue pacTBOpOB IE€pMaHIraHaTa M JUXpoMarTa Kajaus C
pactBopoMm cynbpura Hatpus. 21. [lomyuenue ocanka ruapokcuna menu (I1) wnm runpoxcupa
xenesa(lll) peaknumeit oOmena. 22. PacTBopeHHe MOTYyYCHHBIX OCaIKOB THIPOKCHJIOB METAJIIIOB B
kucinore. 23. ITlomydeHue yrJIEKHUCIOro rasa B3aWMOJCIHCTBHEM pacTBOopa kapOoHaTa HATpusi ¢
KHUCJIOTOH.

JlaGopatopuble onbIThl. 1. HM3roroBnenue ¢unbTpa U3 (GUIBTpOBAJIbHON Oymaru uiIu
OymaxHO candetku. 2. 3yyeHue ycTpoiicTBa 3a)KUTaIKN U €€ TUIAMECHHU.

Jomamuuii 3xcnepumeHT. 1. PazgeneHue cMmecu Cyxoro MoOJIOKa W PEYHOro Iecka. 2.
N3rorosiieHe MapiaeBOW NOBA3KM KaK CpEeACTBAa MHAMBUIYAIbHON 3alllUTHl B NEPUOJ SIUAEMHUHU
rpumnmna. 3. OTcTauBaHue B3BECH MOPOIIKA /ISl YACTKU MOCY/IbI B BOJIE U ee AekaHTanus. 4. AncopOuus
aKTUBUPOBAHHBIM YIJI€eM KpacsIIUX BELIECTB MENCHU-KOJBbI. 5. AncopOuust KyKypy3HbIMH HalOUYKaMu
MapoB maxy4yux BemecTB. 6. M3ydeHue cocraBa W MPUMEHEHUS CHHTETUUYECKHX MOIOIIUX CPEACTB,
coJiepaKallluX 3H3UMBI. 7. Pa3noxeHne cMecu MUTHEBOM COABI U CaXapHOM MyApbl IPU HarpeBaHUU. 8.
PactBopenue B Boge tabnetku acnupuna YIICA. 9. [lpurotoBiieHne n3BECTKOBON BOBI U OIBITHI C HEH.
10. B3anmoeiicTBre pacTBOpa IepMaHTaHATa Kallisl C aCKOPOMHOBOM KHUCIIOTOM.

IIpakTunyeckas padora 4 (HoMalIHUI SKCIIEPUMEHT). BeIpanuBanue KpUCTAIIIOB COJIH.

IIpakTuyeckas padora S. OuncTka NOBapEHHOU COJIH.

[IpakTuueckas padora 6 (qoManrHuii SKcriepuMenT). Koppos3us MeTasios.

Tema 4.

Paccka3pl mo xumuu (349)

Yuenuueckas konghepenyus « Boioarowuecs pycckue yuenvie-xumuxuy. JXKu3Hp U 1eITEIbHOCTD
M. B. Jlomonocoga, JI. 1. MenneneeBa, A. M. bytneposa.

Koukypc coobwenuii yuawuxca «Moe nobumoe eewjecmeor. OTKpbITHE, TOTYUEHUE U 3HAUCHHE
BBHIOpAHHBIX yYalIUMUCS BEIIECTB.

Koukypc yuenuueckux npoexmos. ccnenoBanus B 007aCTH XUMUYECKUX PeaKLUii: (POTOCUHTES,
TOpPEeHHE U MEJICHHOE OKHCIIEHHE, KOPPO3Usl METAJJIOB M CIIOCOOBI 3aIllUThl OT Hee, IpYyrue peaxiuu,
BbIOpaHHbIE yYaIIUMUCS

YUYEBHO-TEMATHYECKUMH IIJIAH

No Tema KonunuectBo yacos 9JIeKTpOHHLIe O6pa3OBaTeJ'IBHBIe
pecypcesl
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1. | Xumus B IeHTpe 11 2 https://nsportal.ru/shkola/khimiya/li
€CTECTBO3HAHHMS brary/2019/01/25/urok-himii-7-
klass-himiya-v-tsentre-
estestvoznaniya
2. | MaremaTnueckue 9 1 1 https://urok.1sept.ru/articles/41223
pacueTsl B XUMUHU 6
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SBacHus, 11 https://nsportal.ru/shkola/khimiya/li

MPOUCXOISIIHEC brary/2015/10/24/razrabotka-uroka-

BEIICCTBAMH po-teme-yavleniya-
proishodyashchie-s

Pacckasel mo xumuu 3

(39)

Hroro 34
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YUYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

1.0.C.I'abpuensan.  IlporpaMmma  BBOAHOrO  Kypca  XMMHM 7  KJacc.
[IponeneBTrueckuii kypc -M.: [Ipoda, 2014,

2.0.C.I'abpuensH, I'.A.Illunapega. Meronunueckoe nocooue K
nponenesTuueckoMmy kypcy O.C.I'abpuensina, U.I'.OctpoymoBa, A.K.Axne6unnna
«Xumus. BBoausbiit kypc.7 knace»- M., JIpoda, 2010.

3.0.C.TI'abpuensn, W.I.OctpoymoB, A.K. AxneOunuH. «Xumus. BBoanbIid
Kypc.7xmace».- M., llpoda, 2017.

4.0.CTabpuensa, I['.A.lllumapeBa  Pabouas Tetpaap 7 KI. K Yy4EeOHHKY
O.C.I'abpuensna «Xumusi. BBoansiii kypc. 7 kinace»-M., [poda, 2017.
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