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IHosicHuTEeNLHAA 3aNIUCKA

B coorBerctBuM ¢ y4eOHbIM TulaHOM ['mMHazum 1. Bousbcka Ha U3y4eHUE
MIPOIIEICBTHYECKOTO Kypca XUMHUHU B 7 KJ1acce oTBOAUTCI34 4 (1 4 B HENeNM0), U3 HUX:
- IPaKTUYECKuX pabdot — 6
- 1aboparopHbIX padoT — 13
- KOHTPOJIBHBIX padoT - 2
Pabouas nporpamma opreHTHpOBaHA Ha UCIIOJIB30BaHUE
yueOHuKa:
INa6puensu O.C., OctpoymoB WN.I'., Axnebunna A.K. «Xumus. BBogablil kype. 7 kimace»: M.:
Hpoda, 2017r.
MemoouuecKo20 nocoous 011 yuumens:

labpuensu  O.C. Meronudeckoe rmocodue K mnpomeneBtuaeckomy Kypey O.C.
I'abpuensna, M.I'. OctpoymoBa, A.K. AxneOunuHa «Xumus. BBoaHbId Kypc. 7 Kiaccm:
Meroandeckoe nmocooue/O.C. IN'abpuensn, I'.A. [llumapesa. — M.: [Ipoda, 2017r.

Kypc mponeneBTukn He TpeaycMOTpeH (enepalbHbIM Oa3UCHBIM YYCOHBIM IUIAHOM U
UM3y4YeHHEe ero B [IKOJe —  HUCKIIOYUTENIbHO  HMHMIIMATHBA  aJMUHHUCTpAIUU
o01eobpazoBaTesibHOr0 yupekaeHnus. [lo3Tomy B HEro He BKJIIOYEHBI CBEICHUS Kypca XHUMUH,
MPEYCMOTPEHHOTO (peiepabHbIM KOMIIOHEHTOM TOCYapCTBEHHOTO 00pa30BaTeNIbHOIO CTaHIapTa Mo
XHWMMWH JIJIT OCHOBHOM ITTKOJIBI.

OcHognvle yenu Kypca:
*  MOATOTOBUTH yYAIIMXCS K U3YUYEHUIO HOBOTO Y4eOHOIO MpeIMeTa;
*  cO31aTh MO3HABATEIHHYIO MOTHBAIUIO K U3YUYEHUIO HOBOTO MPEAMETA;

® C(I)OpMI/IpOBaTB MNpEAMCETHBIC 3HaHUs, YMCHUSA U HABBIKU (B MEpBYHO O4Y€pCAb
pacCuCTHbIC M BKCHepI/IMCHTaJII)HI)Ie), Ha KOTOpbI€C HCAOCTATOYHO BPCMCHHU IIpHU
HU3YyUCHUU KypCa XMMHUU OCHOBHOM IIKOJIBI,

® I10Ka3aThb SPKHUC, 3aHUMAaTCIIbHBIC, OMOIIMOHAJIBHO HaCBIIIICHHBIC 3IIHU30/bI
CTAaHOBJICHUA U PA3BUTHA HAYKU XUMHHU,

*  HHTETpUpPOBATH 3HAHUS MO MPEAMETaM E€CTECTBEHHOI'O ILIMKJIAa OCHOBHOW IIKOJIBI Ha
OCHOBE y4eOHOUN NUCHUTUTMHBI « X UMUS.

Kypc cocrout u3 uerslpex yacreil.

IlepBass Tema kypca — «XMMHSAA B LEeHTpPe eCTeCTBO3HAHMS» — I[IO3BOJISIET
aKTyaJIM3UpOBaTh XUMHWYECKHE 3HAHMUS Y4YalUuXcs, IOJy4YEHHBIE HAa YpPOKax MpPHUPOIOBE-
JIEHUs/€CTeCTBO3HAHUs, Ouosoruu, reorpadun, Gpusuku. Takol MOIX0] TO3BOJISIET YMEHBIITUTh
NICUXOJIOTMYECKYI0 Harpy3Ky Ha ydallMxcs C IOSIBJIEHHMEM HOBOro mnpeamera. llapamnensHo
MIPOBOAUTCS UAesd 00 UHTETPUPYIOIIEH POIM XUMHU B CUCTEME €CTECTBEHHBIX HAaYK, 3HAUHMOCTH
9TOTO MPEAMETA JJIS1 YCIEUTHOTO OCBOCHHSI €CTECTBEHHOHAYYHBIX JUCIUILINH.

Xumug — HayKa 3KcnepuMeHTanbHad. [loaTomy B 7 Kiacce paccMaTpHBAKOTCS TAKHE
BaXHEUIIIME METOJO0JOTHYECKUEe TMOHATHSA, KaK «IKCHEPUMEHT», «HAOIIOICHUE», <«U3MEPEHHUE»,
«OTMCAHUE», «MOJICITUPOBAHUEY, «TUMIOTE3a), «BBIBOI.

Jnst GopMHUpOBaHUS SKCIIEPUMEHTAIBHBIX YMEHUN aBTOPHI MOJ00PaIM HECIOKHBIE 110
TEXHHUKE BBITIOJHEHUS] HKCIEPUMEHTHI, JJaOOpaTOpHbIE OMBITHI M MpaKkTHUeckue padoTel. OHU
3HAKOMBl CEMMKIIACCHUKAM U3 Kypca €CTECTBO3HAHMSI M JPYTHUX €CTECTBEHHOHAYYHBIX
JTUCIUTIIMH: 3HAKOMCTBO C JIabOpaTOpHBIM 000pyIoBaHHEM (YyCTPONCTBO J1aOOPaTOPHOTO
HITaTHBA, CIIUPTOBKU, XUMUYECKOH MOCY/IbI, KOTOPYIO OHM MPUMEHSIIN Ha OoJiee paHHHUX 3Tarax
o0y4eHus), TMPOBEAECHHE NpPOCTEHIINX omnepauuid oOpallleHuss ¢ 3TUM O00OpYAOBAHHEM U
XMMHUYECKHMMHU BelllecTBaMM (TpaBWJia TEXHUKH HAarpeBaHUs, COONIOJICHHE HECIO0KHBIX MPABUI
TEXHUKH 0€3011acCHOCTH, (PUKCAIUsl pe3ysIbTaTOB HAOMIOACHUS U UX aHAIM3 U T. 1.). Taxxke 3Toi



e CHOCOOCTBYET IPEIYCMOTPEHHBI B Kypce JOMAlIHWI SKCIEPUMEHT, KOTOPBIM IOJHOCTHIO
COOTBETCTBYET TPEOOBAaHMSIM TEXHHUKH OE30MacCHOCTH W OOECIICUYMBACT YIICANINE W3 TPAKTHKH
O0ydYeHHs] XMMHUH 3KCIEPUMEHTAIBHBIC PaOOThl JIOHTETIOMHOIO (MIPOJOKUTEIBHOTO IO BPEMEHH)
xapakxrepa («BbIpalnyBaHue KpUcTauiony, «HabmoaeHue 3a Koppo3uel MeTauioBy).
VYueOHblil MaTepuasl BTOpOW TeMbl Kypca — «MareMaTMka B XMMHMH» — TIO3BOJISIET
COBEpLICHCTBOBaTh YMEHMsI, HEOOXOJMMbIE NPU PELICHUH XUMMUYECKUX 3a1ad, Ul KOTOPBIX
HEJ0CTaTOYHO BPEMEHU B KypCE€ XMMHM OCHOBHOM IIKOJIbI. AKIIEHT B IIEPBYIO OUEPEb CAETAaH Ha
YMEHHE BBIUUCIIATh YacTh OT LIEJIOro (MaccoBas A0JIs 3JIEMEHTA B CII0KHOM BELLECTBE, MaccoBasi U
00BeMHas 1011 KOMIIOHEHTOB B CMECH, B TOM UHUCIIE U J0JIs IpUMeceil).
Tperbss Tema — «SIBJIeHHSI, NMPOUCXOASAIIME C BelIECTBAMM» — JIONOJHSET CBEICHUS
yJarmmxcst 00 U3BECTHBIX UM (PU3UUECKUX U XUMUYECKUX SBICHHSIX.
B uetrBeproii TeMe — «Pacckasbl 10 XMMHID» — UHTEPECHO U 3aHUMATENILHO MTOBECTBYETCS
00 YUCHBIX-XUMHKAX, YAUBUTEIBHOM MUPE XUMUH, OTKPBITUSAX, PEAKIIUAX U BEIIECTBAX.

W3ydeHne npemyiaraeMoro Kypca mpelycMaTpuBaeT IIMPOKOE HUCIIOJIb30BAHNE aKTUBHBIX
dopM 1 MEeTOI0B 0OyUYCHUS; TIOBBIILICHUE PO CAMOCTOSTEIFHOM paboThl ydalmxcs B 00y4eHUH
(HarpuMmep, NPOBEICHUE JIOMALIHEr0 XMMHUYECKOI'O 3KCIEPUMEHTa), B TOM YMCIE IOArOTOBKA
COOOIIEHMI IS YYEHHMUYECKHX KOH(EpeHIMid, 3almMTa MPOEKTOB, OOCYXIEHHE pe3yabTaToB
JIOMALIHETO IKCIIEPUMEHTA.

W HakoHen, mnpeasiaraeéMblii Kypc IIpelyCMaTpUBaeT IHUPOKOE pPAa3BUTHE TaKUX
JOTMYECKUX ONepaluil MBIIUIEHUS, Kak aHaiu3 W CHHTE3, CpaBHEHHE U 0000uIeHue,
BBIJIBUKEHUE U TIOATBEPKACHUE UM ONIPOBEPKEHUE TUIIOTE3 U T. [I.



COJIEPKAHUE KYPCA XUMHUHU 7 KJIACC
Tema l. Xuvmsi B 1ieHTpe ecrectBo3HaHus (11 4)

Xumus kax wacmop ecmecmeosnanus. Ilpeomem xumuu
XuMHsA — Y4acTh €CTECTBO3HAHMSL. B3auMooTHOIIIEH!ST YerioBeka 1 oKpyxaroriero Mupa. [ Ipermver xummn. Ou-
3UHecKue Telia v BertiecTsa. Crotictsa BeitiecTs. [ Iprvene e BelecTB Ha OCHOBE UX CBOMCTB.
Haomodenue u 3xcnepumenm Kaxk Memoobl U3y eHus eCHeCino3HAHUA U XUMUU
HaGrroneHre Kak OCHOBHOI METOJT TIO3HAHKST OKPYKAFOILIETO MUPA. Y CIIOBHS TIpOBETIeHHsT HaOmrozierrst. [ vmoresa.
OxcrieprveHT. Bewon, Crpoenrie roiamenn. JlabopaTopust 1 000pynoBaHuHeE.
Mooenuposanue
Monerb, MonerpoBanre. OcOOSHHOCTH MOZIGITMPOBaHKS B reorpaduu, (rsuke, onornorin. Mozieii B OHOJIOTK.
Mymsoxku. Mone B euke. OnektpodopHast marmmsa.  [eorpademeckue Momem.  XyuMHUUECKUE MOTICIH:
npeMeTHbIE (MOJIENM aToMa, MOJIEKYJL, XUMUYECKHX U MPOMBIIUICHHBIX MPOM3BOICTB), 3HAKOBbIC, WITH CHM-
BOJTBHBIE (CHIMBOJTBI 3/IEMEHTOB, (hOpMYJTbI BEILIECTB, yPABHEHU ST PEAKLINH ).
Xumuueckue 3naxu u ghopmy et
XUMUYECKH 371eMeHT. XUMHYecKie 3Haku. Vix 00o3HadeHre, por3HOIIeHHE. XIMUYecKie (popMyIIbl Be-
miects. [ Ipocteie 1 criokuble Bertectsa. Munexch! 1 koagrnmeHTsl. KadecTBeHHBI 1 KOMMUECTBEHHBI COCTaB
BEIIECTBA.
Xumus u ghuzuxa
VHUBEpCATBHBIN XapakTep TMOMIOKEHN MOJIEKYJIPHO-KMHETUYECKON TeOpUH. [IOHATHS «aroMy, «MOJIEeKyIa,
«uon». Crpoenue BemecTBa. Kpucramimueckoe CcOCTOsSHHE BellecTBa. Kpucraminueckue
pemeTku TBepabx BemecTB. Auddysus. bpoyHoBckoe amwkenne. BemecTBa MOJIEKYISIPHOTO |
HEMOJIEKYJIIPHOTO CTPOCHHUS.
Azpezammuple cocmoanua éeuiecme
[TonsiTue 00 arperaTHOM coCTOSHUM BemlecTBa. Du3nueckrue M XUMHUYECKUE SBIICHUS.
["a3000pa3Hble, KuAKUE U TBEpAbIE BellecTBa. AMOp(HbIE BELECTBA.
Xumusn u zeozpagus
Crpoenue 3emuu: sapo, MaHTHs, Kopa. Jlurocdepa. MuHepanbl M TOpHBIE MOPOJBIL.
Marmatudyeckue U ocaJlouHble (HEOpraHMYeCKHe M OpPraHWYecKUe, B TOM YHUCIIE U TOpPIOYHUE)
MOPO/IBI.
Xumua u ouonocus
XVUMHYECKUH COCTaB KMBOM KJIETKH: HEOpraHuueckue (BoJga M MHUHEPAJbHBIE COJH) H
opranuueckue (OeNKH, KUPBI, YIIeBOIbl, BATAMHUHBI) BellecTBa. brojoruueckas poiab BOABI B
#uBOH kietke. @oTocuHTe3. Xnopopuui. buonoruueckoe 3HaueHUE KUPOB, OEIKOB, IPUPHBIX
Maced, YIJIeBOJIOB U BUTAMHHOB JIJIsl )KU3HEIEATEIbHOCTH OPraHU3MOB.
Kauecmeennvle peakyuu é xumuu
KauectBeHHnsle peakuuu. Pacno3sHaBaHue BEIIECTB C TMOMOLIbIO KadeCTBEHHBIX pEaKLUH.
AHanutnueckuii curaain. OnpeznensieMoe BEIECTBO U PEAaKTUB Ha HETO.
JAEMOHCTPALIUAN
*  Komexipst pa3muHbIX ipeaMeToB WK (hotorpadii peIMETOB U3 ATFOMIHUS JTs FULTEOCTPALIAN UIIEU
«CBOMCTBA - [IPUIMEHEHUEY.
*  YuebHOe 000pyIOBaHKE, UCTIONHE3YEMOE Ha YpoKax (DM3HKH, OMOJIOTHH, Teorpaduu 1 XUMUH.
*  Onextpooprast MamHa B Aeiicteun. [eorpadwmeckue monemm (rio0yc, kapra). bronormdeckue
MOJIEN
(MyZSDKM OpraHOB M CHCTEM OpraHOB PAaCTeHMid, JKMBOTHBIX W 4YeJoBeKa). DiBmdeckue u
XUMUYECKHE
MOJIETI aTOMOB, MOJIEKYJT BEIIECTB U KPUCTAJUIMYECKUX PEHIETOK.
*  OOBeMHbIE 1 ILIAPOCTEPKHEBBIE MO BOJIBL YIVIEKUCIIOTO M CEPHUCTOTO ra30B, METAHA.
* OOpasipl TBEPIBIX BEIIECTB KPUCTALIAYECKOTO CTpoeHMS. MoJenn KpUCTaNTHYeCKUX
pEIIETOK.
* Boma B Tpex arperarHpix cOCTOSTHUSIX. KOMIeKI s KpUCTAITMYECKHX M aMOP(HBIX BEIIECTB U
W3IEIUN U3 HUX.



* Komnekuus MmunepanoB (JIa3ypuT, KOPYHII, XaJIbKOMUPHUT, (DITIOOPHUT, TATHT).
» Komnekuusi ropHbIX mopoJ (TpaHuT, pa3inyHble GOpMbI KaJIbLIUTA - MEJI, MpaMop,
W3BECTHSK).
* Komnekmusi roprounx HCKornaeMbix (He(Th, KAMEHHBIN yroJib, CJIAHIIBI, TOPD).
JEMOHCTPALHIMUOHHBIE DKCIIEPUMEHTbBI
* Hayunoe HabmronieHue 1 ero orwicanye. zydeHre CTpoeHus TUTaMeHU.
* CriupToBasi SKCTpaKIMs XJIOpO(rILIa U3 3eJIeHBIX JIUCTHEB PACTEHUH.
* «llepemuBanue» yriaeKUCIoro ra3a B CTakaH Ha ypaBHOBEILIEHHBIX Becax.
* KagecrsenHas peakuust Ha KUCiopo. KauecTBeHHas peakuys Ha yIJIEKUCIIbIN Tras.
JIABOPATOPHBIE OIIbIThI
* PacnpocTtpaneHue 3amnaxa 0IeKOJIOHa, TyXOB MM Je30JJ0paHTa Kak mporecc auddysuu.
* HaOnronenue GpOyHOBCKOTO ABIKEHHS YACTUYEK YEPHOU TYIIN MO MUKPOCKOIIOM.
*  Jlnddys3us nepmaHraHara Kanvis B KeIaTHHE.
* OOHapy>xeHre 3(DUPHBIX MACel B aleJIbCHHOBON KOPOUKE.
* V3ydeHue rpaHnTa C IOMOILIBIO YBEIMUUTEILHOTO CTEKIIA.
*  OnpezerneHne coaepkKaHs BOJIbI B PACTCHUH.
* OOHapy)KeHHe Macya B CEMEHaX MOJICOTHEYHMKA U TPELKOro opexa.
* OOHapyXeHHe KpaxMaia B IICHIIHON MYyKE.
* BsaumopelicTBre ackOpOMHOBOM KHUCIIOTHI C HOJ0M (onpeseneHue Buramuaa C B
Pa3IUYHbIX COKaX).
* [lponyBaHue BbIIBIXaEMOIO BO3/IyXa YEPE3 3BECTKOBYIO BOLY
* OO0HapyxeHHe U3BECTKOBOH BOJIbI CPEIU PA3TMYHBIX BEIIECTB.
JOMAIIHUE OIIbIThI
* U3roroBneHue Mojeneil MONEKYJ XUMUUYECKUX BEIIECTB U3 IUIACTUIIMHA.
* Jluddysus caxapa B BOJIE.
*  OIBITHI C ITyCTOM 3aKPBITON MJIACTUKOBOM OYTHUIKOM.
* OOHapy)xeHue KpaxMaja B IPOIyKTaxX MUTAHUS; S0I0KaX.
TIPAKTHYECKAA PABOTA Ne 1
3HAKOMCTBO C TabopaTopHbIM 00opynoBaHueM. [IpaBuna TeXHUKHU OE30MaCHOCTH.
TIPAKTHYECKAA PABOTA Ne 2
HaGnronenue 3a ropsiueit ceeyoid. Y cTpoiicTBO 1 paboTa CIUPTOBKH.

Tema ll. Maremaruka B xumun (9 u)

OmHnocumenvHble AMOMHAA U MOTIEKYTIAPHAA MACCHL

OtHocuTeNnbHAs aTOMHas Macca dyeMeHTa. MornekynsapHas Macca.  OmpeneneHue
OTHOCHUTENILHOM aTOMHOWM Macchl XMMHUYECKuX d3JeMeHToB mo Tabnune [[. 1. Menneneesa.
HaxoxaeHne OTHOCUTENbHOW MOJEKYISIpHOM Macchl MO (opMylie BEIIeCTBA KaK CYMMBI
OTHOCUTEIIbHBIX aTOMHBIX MACC, COCTABJISIOLIMX BEIIECTBO XUMHUECKUX JIEMEHTOB.

Maccosas dona 3nemenma 6 ClioHCHOM 6eujecmee

[TousiTHe 0 MaccoBO# J10Jie XUMHYECKOTO deMeHTa(w) B CJI0KHOM BEIIECTBE U €€ pacyer Io
dopmyrne BemecTBa. Haxoxxnaenue ¢opMmynbl BellecTBa IO 3HAYEHUSM MAaCCOBBIX JOJICH
00pa3yroIIMX €ro 3IEeMEHTOB (s ABYX4aCOBOTO MU3yYEHUS Kypca).

Yucmpvie éeuiecmea u cmecu

Uucteie BemectBa. CMmecu. ['ereporeHHbple W TOMOTEHHBIE cMmecH. [ a3000pa3Hbie (BO3IYX,
MIPUPOAHBIN ra3), kujakue (HedTh), TBepable cMecH (FOpHbIE MOPOAbI, KyJWHAPHBIE CMECU U
CUHTETUYECKHUE MOIOILIUE CPEJICTBA).

Oovemnasn 0ona 2aza 6 cmecu

Omnpenenenne o0beMHON 10H Ta3a(p)B cmecu. CocTaB aTMOC(EPHOTO BO3/1yXa M MPUPOJTHOTO
raza. Pacuer oObemMa 051m raza B CMECH 110 €ro 00beMy, 1 Ha000pOT.

Maccogaa 0onsa éewecmea é pacmeope



Maccoas o BeniectBa(w) B pactBope. KoHueHTparms. PacTBoprTesb 1 pacTBOPEHHOE BEIIECTBO.
Pacuyer macchl pacTBOPEHHOTO BEIIECTBA MO MAacce pacTBOpa M MAcCOBOM JIOJIE PACTBOPEHHOIO
BELIIECTBA.
Maccosas oona npumeceii
[NoHsTHE O YKCTOM BelecTBE U MprMecH. MaccoBast 1onst pumMecu(w) B 00pasiie UCXOHOTO BEIIIeCTBa.
OcHoBHOe BeriecTBO. Pacuer Macchl OCHOBHOTO BEILECTBA IO MAacce BEILECTBA, COAEPMKAIIETo
OIIPEIENIEHHYIO MAaCCOBYIO JIOJII0 IPUMECEH.
JEMOHCTPALIUU

* Komnekuust pa3nuuHpIX BHIOB MpaMopa M W3ACIMi (WM WUTFOCTPAIMi M3JENHil) U3
HEro.

*  CMech pevHOro 1 CaxapHOI'o MECKa U UX Pa3/IENICHYE.

* Komnekims vedru 1 HedTenpomyKTOB.

* Komrekmust 6pITOBBIX cMecel (KynrHapHbIX cMmecelt, CMC, mammyHel, HamuTKOB U 1p. ).

* Jlnarpamma coctaBa arMoc(hepHOro Bo3ayxa. JlparpaMma coctaBa MpHpOIHOTO Tas3a.

* Kommekumst «MuHepaibl M TOpHBIE TOPOIbDy (0OpasIpl BEIIECTB M Marepuasios,
cozieprKalnX

OTpEIETICHHYIO JIOJTF0 IPUMeceii).

JOMAIIHUE OIIbITHI

* 3ydenue cocTaBa HEKOTOPBIX OBITOBBIX U (hapMaIeBTUYECKHX MPENapaToB, COACPIKAIIIIX

OIPEJIETIEHHYHO JIOJTFO IIPUMECEH.

IIPAKTHYECKAA PABOTA Ne 3
[IpuroroBieHrE pacTBOpa € 3aJaHHOK MAaCCOBOM JIOJIEH PACTBOPEHHOT'O BELIECTBA.

Tema 1. SIBnenust, npoucxomsiie ¢ BemecrBavm (11 4)

Pazoenenue cmeceii

Cnoco0Obl paszienieHust cMeceil M ouncTka BewiecTB. Hekoropble mpocteiiiime crnocoObl pasieneHust
CMecel: MPOCcerBaHUE, pa3JIeJIeHe CMECel MOPOLIKOB KeJe3a U Cepbl, OTCTAMBAHME, JICKAHTALS,
LEHTPU(YTUPOBAHKE, PA3IENICHHE C TOMOLLIBIO JIEMUTEIBHOW BOPOHKY, (wisTpoBaHye. (DINIBTPOBAHNE B
Jaboparoprr, Obity M Ha mipomsBozctee. llonsmne o ¢ustpare. AncopOiwst. Tlowstue 00 ancopOrmm u
azicopOeHTax. AKTMBUPOBAHHBIHN YToNb Kak BKHEHIINIA aicopOeHT. Y CTpOICTBO IPOTUBOT'a3a.

Jlucmwurayus, wiu nepezonka

Jlncrwusimst (TeperoHKa) Kak Iporiece BHIIETICHHS BELIIECTBA U3 JKUAKOM cMecu. JIuCTUIITMpOBaHHAs BOAA
1 00acTu ee MpUMEHEHUs!.

Kpucmanmpayua ww evinapueanue. Kpyctammzaiyss U BbIIAPUBAHNE B J1A00PATOPUN (KPUCTAT3ATOPBI 1
(apgopoBble YaILIKY [§1s1 BEITAPUBAHYS) U TPUPOIE.

Tlepezonxa negpmu. Hedyrenportyktsl. DpakimoHHas ieperoHKa KUAKOTo BO3AyXa.

Xumuueckue peaxuyuu. Ycoeus nPOMEKaHuA U NPEKPAMEH U XUMUYECKUX PeaKyuil

XHUMUYECKHE PEaKIMN Kak IPOLIECC MPEBPALLICHNs] OIHMX BEILECTB B JPYyIHe. YCIIOBHSA MPOTEKaHKS U TIpe-
KpaITICHHSI XUMIYeCKUX peaktvil. COMpUKOCHOBEHHUE (KOHTAKT) BEIIECTB, Harpepanue. Karamarop. MHrubutop.
‘YrpasrieHye peakiysiMA TOpeHYsL.

Tpusnarku xumuyeckux peaxyuii

[pr3HaKY XMMHYECKHX PEaKIMii: I3MEHEHHE 11BETa, 00pa30BAHE OCATKA, PACTBOPEHHE TIOIMYYEHHOTO 0CA/Ka,
BBIZIEJIEHUE T'a3a, TOSIBJIEHHE 3a11axa, BbIAEIECHNE WM TTOTJIOIEHUE TEeTIOTHI.

JEMOHCTPALIUHN
. Owstp Lorta. Boporka broxtepa. Y craHoBka 17151 QWIbTPOBAaHUS 0] BAKYYMOM.
. PecrmparopHsIe MACKK 1 MaprieBbIE TIOBS3KUL

. T IpotviBoras 1 €10 YCIpOiiCTBO.

. Komexamst «Hedms 1 HehrerporyKIb».

JEMOHCTPAIIMOHHBIE DOKCIIEPUMEHTDBI

. Paznienenyie cvieck NOpOLIKA CEPbI M KEIE3HBIX OITIIOK.

. Pazrienienvie cmecH IOpOLLIKA CepbI M TIECKA.

. Pasnenenrie cveck BoIb M pacTUTEIIBHOTO Maciia C IOMOIIIbIO IETTUTEIbHOM BOPOHKH.



[Tomydenne qUCTUUTMPOBAHHON BOJIBI C TIOMOIIIBIO JJAOOPATOPHON YCTAHOBKH JJISI IEPETOHKHU
KUJIKOCTEN
Pa3nenenne cmecu epMaHranara v JUXpoMara Kajiusi Cioco00M KpUCTaJLTH3alINH.
B3aunmogeiicTBre KeTe3HbIX OMUIOK U MOPOIIKa Cepbl IPU HAarpEBaHUU.
[Tonmy4yenue yriekucaoro raza B3auMoACHCTBHEM MpaMopa ¢ KUCTIOTOM 1 0OHapYKEHHE €ro C
TIOMOIIIBIO U3BECTKOBOM BOJIBL.
Karanutuueckoe pasnokeHHe MEpOKCHAa BOJOpO/Ia (KaTaanu3aTop — JUOKCH]
maprasna (1V)).
OOHapy>keHHe pacTBOpa ILIEJIOYH C TOMOILBIO MHUKATOpa.
B3aumoneiicTBre pacTBOpa epMaHraHara Kajivs U pacTBOpa IuXpomara Kajus ¢
pacTBOpOM cylb(huUTa HATPUSI.
B3aumopeiicTBie pacTBopa nepMaHranara Kajiusi ¢ aCKOpOMHOBOM KUCIOTOM.
BzaumopeiicTBue xiopuaa xeinesa ¢ )KeITol KPOBSHOM COJIbIO U THAPOKCHIOM HATPHSL.
BsaumoneiictBue rugpokcuaa xenesa (111) ¢ pactBopom consiHOM KMCIOTHI.

JIABOPATOPHBIE OIIbITHI

AncopOuys KyKypy3HbIMHU aJIOYKaMH [1apOB MaxXy4YHX BEIIECTB.
N3ydyeHue ycTponcTBa 3aKUIajaKy U IUIAMEHH.

I[OMAIJ_IHI/IE OIIbITHI

Paznenenue cmecu cyxoro Moja0Ka M peqyHOro 1ecka.

OtcranBaHue B3BECU MOPOIIKA I YUCTKU I1OCYIbI B BOJE U €€ AeKaHTalMsL.
AncopO1yst akTHBUPOBAHHBIM YIJIEM KpacCsILUX BEIIECTB METCU-KOJIBI.
PactBopenue B Bojie TabieTku aciupuna YIICA.

IIpuroroBieHne U3BECTKOBOM BOJBI U OIIBITHI C HEW.

Wzyuenune cocraa CMC.

IIPAKTHYECKAA PABOTA N 4

BripanBanue KprcTauioB COMU (IOMAIIHUN SKCIIEPUMEHT).
IIPAKTHYECKAA PABOTA N 5

OuncTka MOBapeHHON COJH.

IIPAKTHYECKAA PABEOTA M 6

W3ydeHue mporecca KOPpO3HUH xKenes3a (JOMaITHUI SKCTIEPUMEHT)

Tema 1V. Paccka3sbl no xumum (3 4)

Yuenuueckan xongpepenyusn

«Boraromuecs pycckue yuénble — XUMHKU». O xu3HU 1 gestenbHoctd M.B. JlIomonocosa, [I.1.
MenneneeBa, A.M. ByTtiepoBa, Apyrux OTEUECTBEHHBIX M 3apyOekHbBIX YUEHBIX (1O BBIOOPY
yyaumxcs).

Konkypc npoexmoe

«Moé€ nro0rnMoe XUMHYeCKoe BemecTBo». OO0 OTKPHITUH, MOTYYEHUH U 3HAYEHUU BBIOPAHHOTO
XUMHYECKOTO BELIECTBA.

Koukypc yuenuueckux npoexkmos

[TocBAIEH N3yUEHUIO XUMHUECKUX PEAKLUi (MTPOEKTHI O BBIOOPY).

COKpaIHeHI/Iﬂ, HUCMOJb30BAHHBIC B TEMATHYCCKOM INVIAaHUPOBAHUU:

J. — IEMOHCTpALMH U IEMOHCTPALMOHHBIA MaTepHall,
JJ. — 1eMOHCTPaIIMOHHBIN SKCIIEPUMEHT;

JO. — 1oMaIIHuil OMBIT;

JI. — 1aGopaTopHBIii OTIBIT.



IIpeameTHbIie pe3yabTaThl 00y4eHHs
Yyamuiica JOMXKEH ymemy:

JlaBaTh OIPEJEIICHUS IOHATUI: «IJIEMEHT», «aTOM», «MOJIEKYJIa», «BEIIECTBO», «IIPOCTHIE
U CJOXHBIE BEIIECTBAa», «OTHOCUTEJIbHAsi aTOMHAasi Macca», «OTHOCHUTEJIbHAs
MOJIEKYJISIpHasl Macca», «maccoBas J0JisI 3JIEMEHTAa B COEIMHEHUW», «XUMHUYECKas
peakuus», «(OU3NYECKOe SBICHHUE», «PACTBOP», «MaccoBas JOJII PacTBOPEHHOTO
BEILIECTBAY;

OIHUCHIBATh CBOMCTBA Pa3JIMYHBIX BEIIECTB;

Ha0JIF01aTh IPOBOIMMBIE CAMOCTOSTEIBHO U APYTUMU YUYAIIUMUCS OIBITHI;

MPOBOJAUTH XUMHUYECKHUI SKCIIEPUMEHT;

OKa3bIBAaTh IICPBYIO ITIOMOIIB IIPHU OTPAaBJICHHUAX U TpaBMaXx B na6opaTopHH.

MertanpeamMeTHble pe3yabTaThl 00y4eHHSs
Yyammiicsi 10JKEH ymems.

MPOBOJNUTH KJIACCU(HUKAIIUIO BEIISCTB IO YHCIY BHJOB aTOMOB, BXOJSIIMX B COCTaB
BEILIECTBA;

CHUCTEMATHU3HUpOBaTh U 0000IIaTh pa3nyHble BHUABI HHOpManuU (B TOM YHCIIE
3pUTEBHYIO0 — O IIBETE BEIECTBA U €ro arperaTHOM COCTOSIHUHM, OOOHSITEIBHYI0O — O
€ro 3amnaxe, yMO3pUTEJIbHYIO, B3SITYIO U3 CIIPABOYHUKA).

3HaTh C€HOCOOBI pa3desieHHus] CMeceM, cmocoObl OYHMCTKH BOJbI OT IIpUMEced U
0CO3HaBaTh HEOOXOIMMOCTh O€PEKHOI'0 OTHOIIEHUS K BOJAHBIM 3allacaM CTPaHbl;
WCIIOJIb30BaTh MHAYKTUBHBIA U JIeTyKTUBHBIN TOAXOABI IPY aHAJIN3E€ CBOWCTB BEIIECTB.

JIN4HOCTHBIE pe3yIbTaThl 00yYeHus

VYyamuiics T0mKeH:

3HAmMb U NOHUMAMb. OCHOBHBIC UCTOPUYECKHUE COOBITHSI, CBSI3aHHBIC C PA3BUTHEM
XUMHUU U OOIIECTBA; JOCTHXKEHHUSI B O00JACTH XUMHUU U KYJbTYpHbIE Tpaaulluu (B
YaCTHOCTH, HAy4YHBIE TPAJAUIIMH) CBOEH CTpaHbl, OOIIEMUPOBBLIC IOCTHIKCHUS B
oOsactu XUMHH, OCHOBHBIC IMPUHIIUIIBI K IIpaBUJIa OTHOIICHUA K IIPUPOAC; OCHOBBI
3I0pOBOTO  oOpa3za »>KW3HU U 3JIOPOBbECOEpEeraronux TEXHOJOTHM; MmpaBuia
IIOBCACHHUSA B '—Ipe:%BBI‘-IaI\/'IHI)IX CUTyalusdax, CBs3aHHBIX C BO3ﬂCﬁCTBHCM Pas3IMIHbBIX
BEIIIECTB; OCHOBHBIE TIpaBa M O0S3aHHOCTH TpakJIaHWHA (B TOM YHCIIE y4dalllerocs),
CBSI3aHHBIE€ C JIMYHOCTHBIM, IPO(PECCHOHATBHBIM U )KU3HEHHBIM CaMOOMPEACIICHUEM;
COIMAJIbHYIO 3HAYUMOCTh U COJiepkaHue npodeccuid, CBI3aHHBIX C XUMUEH;

UCNBIMbLEAMb: TYBCTBO TOPJIOCTH 32 POCCHUHCKYI0O XUMHYECKYI0 HAYKY U YBOKCHUC
K UICTOPUHU €€ Pa3BUTHSI; YBAXKCHUE U TIPUHSATHE JOCTHKEHUN XUMHUU B MUPE; TFOOOBD
K MIPUPOJIC; YBAXKEHUE K OKPYKAIOIMUM (yJallUMCs, YUUTEISIM, POAUTEISIM U Ap.) —
yMEeTh CIyIIaTh W CJBIIIATh MapTHEpa, MIPU3HABATh MPaBO KaXJIOTO Ha COOCTBEHHOE
MHCHHEC, IMNPUHHUMATh PCIICHHUA C YUYCTOM HOSI/IIIPIf/i BCCX YYAaCTHHUKOB; YYyBCTBO
OPEKPACHOro M 3CTECTHUYCCKUX YYBCTB Ha OCHOBC 3HAKOMCTBA C MHUPOM BCHICCTB U HUX
HpeBpaHIeHI/II\/'I; CaMOYBaAXX€HHUEC W OMOLIMOHAJBHO-ITOJOXHUTCIBHOC OTHOMICHUE K
ceoe;

npusHasams: TCHHOCTH 3JIOPOBbS (CBOEr0 W JAPYTHX JIHOJICH); HEOOXOIUMOCTH
CaMOBBIPAKEHUSI, CaMOPEATN3aIlliU, COIIUAITLHOTO ITPU3HAHUS,

0CO3HABaAMb: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CAMOCTOSITEILHBIM IMOCTYIKaM H
JIEWCTBUSIM, OTBETCTBEHHOCTh 32 UX PE3YJIbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH)
OTKPBITO BBIpaXXaTh U OTCTAaWBATh CBOIO MO3UIIUIO U KPUTUUYHO OTHOCHTHCS K CBOUM
MMOCTYTKaM;

nposenams:  JKOIOTHYECKOe CO3HaHWE, JTO0OpOKEIaTeIbHOCTh, JIOBEpHE H
BHUMATEJIHHOCTD K JO/ISIM, TOTOBHOCThH K COTPYAHUYECTBY



napy>x06e,0Kka3aHUIOTIOMOIIIUTEM, KTOBHEHHY K, 1aeTCs1;0000111€HH I,y CTOWNYMBBIH U3
OMpaTeNbHBINIO3HABATEIbHBINMHTEPEC, THUITUATUBY WITFOO03HATEILHOCTEBU3Y YCHU U
MHPABEIIECTBUPEAK-IIUN; IIEJICyCTPEMIIEHHOCTh M HACTOWYMBOCTH B JIOCTHXKCHUU
LIeJIeH,TOTOBHOCTHUKIIPEOIOJICHUIOTPY AHOCTEH ; y 0K IEHHOCTHBBO3MOK-HOCTH
MO3HAHUSI MPHUPOJIBI, HEOOXOJMMOCTH Pa3yMHOTO MCHOJB30BAaHHUS JTOCTHXKCHUUN
HAayKH Y TEXHOJIOTHI JJII pa3BUTHs OOIIECTBA;

yMemb: YyCTAaHABINUBATH CBSI3b MEX/Y LIEIBIO U3YUYCHHSI XUMUH U TEM, JUIS 4Yero oHa
ocymiecTBisieTcss  (MOTHBaMH);  BBIIIOJIHATH  KOPPUTHPYIOIIYIO  CaMOOIICHKY,
3aKJIIOYAIONIYIOCST B KOHTPOJE 3a IIPOIECCOM HW3YUYCHUS] XHMHH W BHECEHUH
HEOOXOAUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIMX dTAallaM U cioco0aM U3ydeHUs! Kypca
XWMUHW; BBIIOJNHATH PETPOCHEKTUBHYIO CAaMOOICHKY, 3aK/IIOYAIONIYIOCS B OIICHKE
mporecca M pesysibTaTa M3Yy4YeHHUs Kypca XHMHH OCHOBHOM IIIKOJIBI, IMOJABEACHUU
WTOTOB Ha OCHOBE COOTHECCHMS LieJIeH W pe3yibTaTOB; CTPOUTH >KU3HEHHBIC M
npoeCCHOHAJIBHBIE IUIAHBI C YYE€TOM KOHKPETHBIX COIHAIBHO-UCTOPUUYECKUX,
MMOJIUTHYECKUX W SKOHOMHUYECKHX YCJIOBHI; OCO3HABaTh COOCTBEHHBIC IIEHHOCTH M
COOTBETCTBHE WX MPHUHUMAEMbIM B JKH3HHM PEIICHHUSM; BECTH JHAJIOr Ha OCHOBE
PaBHONIPABHBIX OTHOIICHUN U B3aUMHOT'O YBa)KCHUS; BBIJICIISITH HDABCTBEHHBIN aCIIEKT
ITOBEJICHUSI 1 COOTHOCHUTH ITOCTYIIKH (CBOM M APYTHX JIOACH)H COOBITHS C IPUHSITHIMA
STHYECKUMH HOpPMaMH; B IMpefeslax CBOUX BO3MOXXHOCTEH MPOTHUBOACHCTBOBATH
JIEUCTBUSAM U BIWSIHUSIM, MPEACTABIISIONINM yIpo3y KH3HH, 3JJ0POBBIO U OE€301IaCHOCTH
JIMYHOCTH U OOIIeCTBA.



KanengapHo-remaTuyeckoe nNiaHUpOBaHUe

XUMMUSI 7 knace
Ne HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbI Kou- Jara JdeATeIbHOCTD YUUTEJIA C IMpumeyanue
n/n BO NPOBeJeHUsl | Y4eTOM padodeil MporpaMmbl
4acoB BOCIIUTAHMS
mian | gakr
1. I'maBa 1. XuMusi B eHTpe eCTeCTBO3HAHUS. 124 @opmupoBanune Hay4YHOro
XHMHS KaK 4acTh €CTeCTBO3HaHUA. [IpeqmeT Xumumu. 1 MHPOBO33pEHMsT:
2 Hab 1 - XapakTepuzoBaTh METOABl HU3YUEHHS
a0JI0ICHUE U SKCIIEPUMEHT KaK METO/Ibl U3YUECHHUS XUHMHH  (HAGTIOZICHHE,  DKCTICPHMEHT,
CCTECTBOSHAHUA U XMMUH. U3MEPEHNE, MOIEITUPOBAHNE) B UX POJIb
3 Ilpakmuueckas padoma Ne 1. 3HakoMCTBO C J1a00paTOPHBIM 1 B II03HAHWH MHPA BEIIECTB U PEaKLHi;
obopynosanueM. IIpaBuiia TeXHMKH O€30I1aCHOCTH. - TloHuMaTb MaTepHalbHOE  EIMHCTEO
o o BCIIIECCTB IIPUpPOabL II0O3HAaBac€MOCTH
4 Ilpakmuueckasa paooma Ne 2. HaGmoieHue 3a ropsiiel CBeuoil. 1 o PHPOJIBL,
o 6 3aKOHOB IIPUPOJBI HA IIPUMEPE U3YUEHUS
YcerpolicTBO B paboTa CIUPTOBKH. XHMHUECKUX SBICHHH (peaKimii);
5 MogenupoBaHue. 1 ®opmMupoBaHHe IKO0JIOrHYECKHX
3HAHMIA:
6 XuMuyeckue 3Haku U GOPMYIIbL. 1 3HATH/IOHHMATE:
- pOJIb XMMHUH B COBPEMCHHOM MHUPC T
7 [IpocTsle 1 CIOKHBIE BELIECTBA. 1 0CO3HAHMA TIONOKHTEIEHOTO "
OTPULATCIIBHOI'O BOSI[CﬁCTBI/I?I e€ Ha
Ipupoay U KU3Hb YCJIOBCKA,
8 XHMH;[ H (1)I/I3I/IKa. 1 - [paBuja TEXHUKHU 0€30IMacHOCTH npu
pa60Te C XMMHUYCCKHMHU BECIICCTBAMHU H
9 ArperaTtHble COCTOSIHHS BEIIECTB. 1 0bopynoBaHHEM c 1eJIbI0
(dbopMupoBaHus OEPEIKHOTO OTHOIICHUS
K CBOEM 3J0POBBIO U  3J0POBBLIO
10 Xumus u reorpadus. 1 y P P
OKpPYXKarOLINX;
®opMupoBanmne MATPHOTHYECKOTO
11 Xumus 1 OHOJIOTHS. 1 BOCIHTAHMUS:
- 3HAaTBH/MOHUMATDH poJib
12 KavecTBeHHBIE peaKIliK B XUMUH. 1 OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHHH
Hayku xumuu (M.B. Jlomonocos, ..
13. T'nasa 2. Mamemamuxa ¢ Xxumuu. 114 Memzierees).
OTHOCHTEIbHBIE aTOMHAsI U MOJIEKYJIIpHAsl MacChl. 1




14 MaccoBast 101 3JIEMEHTA B CIOKHOM BEILECTBE. 1
15 Onpenenenne GopMyIIbI CIIOKHOTO BEIIECTBA IO MACCOBBIM 1
JIOJISIM DJIEMEHTOB B BEII[ECTBE.
16 Yucreie BelecTsa U CMECH. 1
17 O0BEMHAs 1011 ra3a B CMECH. 1
18 MaccoBas 10J1 BeIlIecTBa B pacTBOpe 1
19 Pemuienue 3aay 1o onpeaeneHu0 MacCoOBOM 1011 BEIIECTBA B 1
pacTBopax.
20 Ilpakmuueckan paboma Ne 3 «[IpurotoBneHue pacTBopa c 1
3aJJaHHOM MAaCCOBOM J0JIEH pacTBOPEHHOTO BEIIECTBAY.
21 MaccoBas 1011 PUMECECH. 1
22 Penienue 3a1a4 u ynpaxxHeHu 110 Teme «MaTeMaTuka B XUMUK. 1
23 Konmponvnaa paboma Ne 1 no reme «MaremMaTuka B XUMHUM. 1
24. I'naBa 3. SIBjieHust, npoucxoasiye ¢ BeEeCTBaMHU. T4 ®opmupoBanue Hay4HOrO0
Paznenenne cmeceit. CriocoObI pa3ienieHus CMECei. 1 MHUPOBO33pEHUs:
-YcraHaBiuBaTh IIPUYUHHO-
OwmibTpoBaHue. AacopOius. o
CJICACTBCHHEBIC CBsI3€HU MCXKIY
25 Huctumsiuys wnu neperouka. Ilpakmuueckasa paooma Ned 1 M3MUECKUMHU CBOCTBAMH BEIIECTB U
«BrIpamuBaHue KPUCTAIIOB COJIMY (TOMANTHUHN SKCTICPUMEHT). CMoCOGOM Pa3/ieNieHust CMeCei.
26 | Ilpakmuueckan paboma Ne 5 «OuucTKa MOBAPESHHOU COITHY. 1 3HATH/IIOHUMATL/yMeTh
onpenessTh:
27 | XuMudeckue peakiuu. Y CIOBUs TIPOTEKAHUS U IPEKPAILEHHUS 1 - Ompenienars  npEHAJTERHOCTH
o BCIIECTB K ONPCIACIICHHBIM KjlacCaM
XUMHUYECKHX PEAKIIHIA. N
= n ux JACUCTBUA Ha OopraHusm
28 [Tpuznaku xumuyeckux peakiuii. [Ipaktuyeckas padora Ne6. 1

«M3ydenue mporecca KOPpO3HH Kele3a» (JJoManTHui
JKCIIEPUMEHT)

YEJIOBEKa;
- Pemats 3a1auM C JKOJIOTHYECKUM

11




29 O0001IeHNEe U cCHCTEMAaTH3allis 3HAHUH 110 TeMe «SIBaeHMs, 1 COZIEP)KAHUEM;
HpOHCXOHﬂmI/Ie C BEIICCTBAMU. - IIpaBujia TEXHUKH 0€30I1aCHOCTH
30 Koumponvnaa paboma Ne 2 «SIBjienusi, npoucxoasiugme ¢ 1 Hpg BBIIIOJHCHAN  TIPaKTHICCKUX
BelIecTBAMHEY. pabor ¢ wenblo  (HOpMHPOBAHUS
6epe>I<H0r0 OTHOLICHHSA K CBOEMY
37I0POBBIO u 3JI0pPOBBIO
OKPYKAIOIIHUX.
31 I'naBa 4. Paccka3bl 1o XUMUM. 44 @opMHpOBaHHE  MATPHOTHYECKOIO
VYyennueckas KoHpepeHHs «Boiaaronmecs pycckue yu€Hble BOCIIHTAHHST:
- 3HaTh/MOHUMATH poib
XUMUKH.
” OTE€UYCCTBEHHBIX YYCHBIX B CTAaHOBJICHUN
32 Konkypc coobmiennii «Paccka3z 0 XUMUYECKOM SJIIEMEHTE». naykn xuvnn (M.B. Jlomomnocos, JLU.
MeHzenees u ap.);
33 Konkypc coobmiennii «Paccka3z 0 XMMUYECKOM BEIIIECTBE.
34 Wrorosslii ypok 1o Kypcy.
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