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IHosicHUTEBHAA 3aIIMCKA

PabGouass mporpamma yuyeOHOro mnpeamera «OCHOBBI XUMHHU» OCHOBHOIO
oO1ero oOpa3oBaHus paccyrTaHa Ha 00yJaromuxcs 7 KJ1accoB. YUeOHbI nmpeaMeT
«OCHOBBI ~ XMMHUHU»  peajqu3dyercs 3a CYeT YacoB 4YacTH  OCHOBHOM
oOmieoOpa3oBaTeIbHOM  MPOrpaMMbl  OCHOBHOTO — 0o0miero  oOpa3oBaHws,
dbopmupyemMoil ydacTHUKaMH 00pa30BaTeNIbHbIX OTHOIIICHUM.

VYueOHbIl npeIMET BBEJICH IO 3apoCcy 00yJaromuxcs 1 (M) UX POJIUTENICH
B LIEJISIX YCHEIIHOW MOATOTOBKHU OOy4aromuxcs ['MMHa3uM K OCBOEHUIO YUEOHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO MPOMUIIs, SBISIIOIIMXCS ONPEAENAIOIUMU B
BBIOOpE UX Oyayiien npodeccun.

[IporpaMmMa BKJIIOYAET MOSICHUTENBHYIO 3aIUCKY, COJEp)KaHHe OOyueHus,
IJIaHUPYEMBIE pe3yJIbTaThl OCBOECHHUS MIPOrPaMMbl, TEMATHYECKOE IIJITAHUPOBAHHME.

[IporpamMma peanusyeTcst B T€UE€HHE OAHOTO Tofa oO0y4deHHs B oObeme 34
yacoB (1 yac B He/IeIHO).

OCHOBHOI1 1IeNbIO peanu3aluy MPOrpaMMBbl SIBJIIETCA Pa3BUTHE MOTUBALIMU
oOy4Jaromuxcst 7 KJIacCOB K HM3YUYCHHUIO XHWMHH, YCIIEHITHOW OCBOCHHE KOTOPOMU
NO3BOJINT B JaJbHEHIIEM YCIEIHO MPOWTH BCTYNUTEIbHBIE HCIBITAHUS B
MEIUIMHCKHUN BY3.

OTnpaBHOM TOYKOM JUIsi W3Y4YEHUs JAHHOTO IIpeAMETa SIBWICS paHee
M3YUYEHHBIM MaTepHall €CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEIMETOB — OHOJIOTHH,
reorpaduu, GU3MNKYU, a TaKkKe MaTeMaTuku. Yepe3 00o0IIeHnE paHee U3yYEHHOTO
BBICTPAMBAECTCS COAEP)KAHHWE JAHHOTO Kypca, W3Y4EHHE KOTOPOro NpPH3BAHO
CYLIECTBEHHO TIOBBICUTh Kaue€CTBO JOCTHXKEHHS TMPEAMETHBIX pe3yIbTaTOB
OCBOGHHUS OCHOBHOM 00pa30oBaTENIbHOM MPOrpaMMbl  OCHOBHOTO  OOWIETo
0o0pa30BaHus B YaCTH y4e€OHOTO MpeaMeTa « XMMHUSD, U3yUYeHHE KOTOPOTO OTHECEHO
K 8 u 9 kiaccam. B nensix ¢popMupoBaHUS XMMUYECKOTO B3rJsila HA MUP B Kypce
IPOBOJATCA  INMPOKUE  KOPpPENsUMHA  MEXAy IIOJIYyYEHHbIMM B  KJacce
AJIIEMEHTapPHBIMU XUMUYECKMMH 3HAHUSIMU W HaBBIKAMHU, C OJHOW CTOPOHBI, U

CBOMCTBaAMH OGLCKTOB, KOTOPBIC N3BCCTHBI 06y‘-IaIOIHI/IMC$I B HOBC@I{HGBHOﬁ KHU3HH,



HO JI0 3TOTr0 BOCHPHWHHUMAJIUCh UMH JIMIIb Ha OBITOBOM YpOBHE, — C APYIOW.
OOyyaromuMces npeiaraeTcs MIoCMOTPETh Ha BO3AYX, KUCIOPOA, YIJIEKUCIIbIN Tas3,
BOJIY, TOBAPEHHYIO COJIb, TJIIOKO3Y, a3, HEPTh, YIoJib, METAJUIBI U CILJIABbI, CTEKJIO,

dasiaC 1 hapdop, MOTUMEPHI C TTO3UITUN XUMHH.



Conep:kanue 00y4eHust
Bgenenue.

N3 dyero cocTouT Mup

Ot aToma 10 BEenIeCTBa.

ATOM — HauMeHbIIasg 4YacTula BenlecTBa. HEW3MEHHOCTh aTOMOB B
XUMUYECKUX TMPEBpAllCHUsIX. XHUMHUYECKH dieMeHT. CHMBOJIBI  aTOMOB
XUMHYECKUX IJIEMEHTOB. S nepHas peakuus. [Ipoucxoxaenue anemeHnToB. IIpocteie
BemecTBa. CI0XKHBIE BEIIECTBA (XUMUYECKUE COSTUHEHNS). XUMUUYecKas (hopmyIa.
UucnoBoil uHAekc. OTKPBITHE XUMHYECKUX 3JIEMEHTOB. ATOMBI YCTOWYHUBBIE U
HeyCcTOWuMBbIE. KpyroBOopoTbl aTOMOB XWMHYECKHX JJIEMEHTOB B MPUPOJIE
(xuciopona, azora u yriaepoaa). doTocuHTe3 Kak OJUH U3 MyTeW KPYroBopoTa
yraepoja. Pacnpenenenue arToMOB XMMUYECKUX 3JIEMEHTOB B kocMoce (Bcenennoi,
Hameil ['anaktuke, ConHeuHou cucreme) U Ha 3emuie. Bonopon u renuii — cambie
pacrpocTpaHEHHbIe 3yeMeHThl BOo  Bcenennoil. Kucmopon —  camblif
pacnpocTpaHeHHbI 3nemMeHT Ha 3emie. Hanbonee pacnpocTpaHeHHBIE 3JIEMEHTHI B
pPa3HBIX YacTAX 3eMJIM. XMMHUUYECKHUE PJIEMEHTHI B )KMBBIX OPraHU3Max: 3JIEMEHTHI
JKU3HH, MAKpPO- H MHKPOIJIEMEHThl. DHOJIOrHMYEeCKH aKTUBHBIE BELIECTBA.
VYcroituuBble (CTaOWIIbHBIE) M HEYCTOWYMBBIE (PAAUMOAKTUBHBIE) XHUMHYECKUE
aneMeHThl. PamnoaktuBHBIM pacnan. PagmoaktuBHOCTh. M30TOmbI. [IpuMeHeHune
HEYCTOWYUBBIX (paJuoakTUBHbIX) aTOMOB. llenHas peakuus. ATOMHasl HEPrus.
Kuznp u pestenbHOCTh A. A. bekkepeins. DieMeHTapHblE 4YacTUIIbl (IPOTOHBI,
HEUTPOHBI U AJIEKTPOHBI), X OCHOBHBIE XaPAKTEPUCTUKU — Macca u 3apsi. SAapo
atoma. MaccoBoe 4unciio. B3auMoCBsS3b MacCOBOrO 4YMCIIa C YHCIOM IPOTOHOB U
HEUTPOHOB. ATOMHasi enWHUIA Macchl. [lOpsiAKOBBIA HOMEpP DJIEMEHTA.
DnekTpoHHass o00osiouka aroma. JKu3Hb W JedarenbHOCTh . Pesepdopra.
XUMHYECKHUMN BJIEMEHT KaK COBOKYITHOCTh aTOMOB, UMEIOIIUX OJUHAKOBBIM 3apsil
sanpa. CpaBHUTEIBHBIM COCTAaB H30TOMOB Bojopona u yriepoaa. CrocoOsl
o0o3HaueHus u30tomnoB. cropust cozganus [lepuonnyueckoit cucTeMbl XUMUYECKUX
anemeHToB. llepmogmunocts. Ilepmommueckunn 3akon [[. . Menneneesa.
[Tepuonnueckass cucrema. Xusub wu gesrenvHocTh J[. WM. Menpaeneena.
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Ilepnonnueckas cucrema [[. . Menneneesa. JJnMHHBIM M KOPOTKMM BAPHUAHTHI
[lepnognueckon cucremsl . 1. Menaeneesa. Ilepuoasl: KOpOTKHE U JUIMHHBIE.
['pynnel, TiaBHble W T0OOYHBIE moOArpymnmnbl. MHbopmamus o XuMHUYECKOM
aneMeHTe, coaepxkamasics B llepuoanueckon cucreme /1. I. Menneneesa. Ku3ub u
nesrenbHOCTh H. bopa. Monekyna. [londarue o xumuueckon cBsA3u. Bemecra
MOJIEKYJISIDHOTO M HEMOJIEKYJISIPHOTO CTPOEHUsA, UX xapakrepuctuka. CtpoeHue
MOJIEKYJl. Mozenn MOJeKyl: IapoCTEpKHEBbIE M MaclTaOHble. MoleKysipHas
Macca. Ilpumepsl BeElIECTB MOJEKYISIPHOTO CTPOECHUS: IMEPEKUCh BOJOPOJA,
MOJICKYJISIDHBIA BOJOPOJ, MOJICKYJISIPHBIA KUCIOPOJI, O30H, MOJICKYJISIPHBINA a30T,
MOJIEKYJISIPHBIN KO, BOJIa, aMMHUaK, YTIEKUCIBIN ra3, QyJiepeH, MeTaH, STUJICH,
cupT (3TUJIOBBIMA CIIUPT), MIIMIIEPUH, YKCYC (YKCYCHasi KHCIIOTa), TIII0KO03a, caxap
(caxapo3za). ArperaTHble COCTOSTHUS BEIIECTBA (TBEPIOE, KUJIKOE, Ta3000pa3HOe) U
ux xapaktepucTtuka. CTpoeHHE BOABI B TBEPAOM, >XHIKOM U Ta3000pa3HOM
cocrosinuu. Kpucrammmueckue u amopdHbie BemecTBa. OU3NYECKUE TPOIECCHI:
MJIaBJICHUE, KPUCTAJUIU3AIMs, UCTIapeHUE, KOHACH AU, CyOuManus (BO3rOHKa).
dusnyueckre CBOWCTBA BEIIECTBA (TeMreparypa IUIaBIEHUS W TeMIiepaTypa
kunenus). Kpucrtamnel. Kpucrammmueckass pemerka. HMonsl. Kpucrammmueckas
pemieTka MmoBapeHHOM conn. DOpMBbI KPUCTAUIOB PA3IMYHBIX BeEHIECTB (KYO,
OKTa’ap, MOACKa’Ap, pPOMOOdJp, CTONOYAThIE M ITUTACTHHYATHIE KPUCTAJLIBI).
Cpoctku. J[py3sl. enaputel. Krnaccudukamusi BemecTB 1O  COCTaBy.
NunuBuayanbHbie (4ncThie) BemecTBa U cMmecu. [Ipocteie BemectBa. ClOKHbBIE
BeIlleCTBA (XMMHUYECKHE COCAMHEHUs). MeTalibl M HeMeTalllbl, UX CBOMCTBA.
Heoprannueckue u opranndeckue BemecTBa. OCHOBHBIE KJIACChl HEOPTaHUUECKHUX
BEIIECTB: OKCHUJIbI, KHCIIOTHI (COJISIHAsI, CepHasi, a30THasl, yroibHasi, GocdopHas),
cosit, ocHoBaHus. Illenoun. duznueckne U XUMUYECKHUE SBJICHUS. XUMUYECKas
peakiusi. PeareHTbl U MpOayKThl peakuu. 3aKOH COXPAHEHUSI MacChl. Y paBHEHUE
xumudeckoit peakmuu. Kosddurumenter. Ilpu3zHaku XUMHUYECKHX PEaKITUM:
U3MEHEHHE I1IBeTa, O0Opa3oBaHHE OCaJKa, BBIICIECHUE Ta3a, BbBIJCICHHUE WU
MOIJIOLICHUE TEIJla, BO3HUKHOBEHHME cBeTa. JlemoncTtpauuum Ilepuoanueckas

cucrema JI. WM. MenneneeBa. OOpasubl BEIIECTB  MOJICKYJSIPHOTO U
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HEMOJIEKYJISIPHOTO CTpOeHusl. Mojelnn HEKOTOPBhIX MNPOCThIX MOJIEKYa (Boja,
YTAEKHUCIIBIN Ta3, KUCIOpoI, Bojopox). [naBinenne Bocka (mapaduna) Kak mpuMep
¢busnueckoro sBiaeHus. KureHue BOJbI Kak mnpuMep (U3MUECKOTO SIBICHUS.
Kpucrammueckas pemerka xjiopuaa HaTpusi. OOpa3nbl HHAWBUAYaIbHBIX BELIECTB
(MeTayIbl, HEMETaJUIbl, CJIOXHBIE BEIIeCTBa) U cMeced (pacTBOpBI, T'PAHMT).
3HaKOMCTBO ¢ 00pa3ilaMu OKCHJIOB, KUCJIOT, COJIeH, ocHOBaHUM. ["'opeHrne BOCKOBOM
(mapaduHOBOM) CBEYM KaK MPUMEP XMUMHUYECKOTO siBieHUS. [losBICHHE OKpacKw
dbenondranenna B MPUCYTCTBUU MIEIOYH (M3BECTKOBOM BOJBI) KaK XUMHUYECKOE
aBieHue. [loMmyTHeHME M3BECTKOBOM BOABI MPU JIECHUCTBUU YTIIEKUCIIOrO Ta3a Kak
XUMHUUYECKOe siBJicHHE. Peakuuu, IEMOHCTPHUPYIOIIME MPU3HAKU XUMHUYECKHUX
peakiuii: B3auMOICCTBUE MEepMaHraHaTa Kajus ¢ CylIb(UTOM HATPUS B KUCIOU
cpelie, B3aMMOJEHCTBUE XJIOpUJIa HATpUsl C HUTPATOM cepeldpa, B3auMOJAEHCTBUE
KapOoHaTa HATpUs C COJISIHOM KHUCIIOTOW, B3aMMOJCHCTBUE XJIOPHIA aMMOHHS C
TUAPOKCUIOM HATPHsl, TOPEHUE MAarHHUS.

DKclepuMeHTalbHask padoTa C BEIIECTBaAMHU.

PactBopenune. PactBopurens. PactBop. PactBopumocTs. HacweiieHHbIN
pacTBOp. MaccoBas 1oys1 (IpOLEHTHAs KOHLEHTpAIs) pACTBOPEHHOIO BEILECTBA.
JlabopaTopHas mocyja: mpoOUPKH, XUMUIECKHE CTaKaHbI, KOJIOBI (MIIOCKOAOHHBIE C
IAPOBUIHBIM U KOHUYECKUM TYJIOBOM ), BOPOHKH, IMJIMHPHI, MEH3YPKH, UIIETKH,
IITIATeNH, JIOKKH, CTYNKH C MEeCTUKAMH, BhIMAPUTENIbHbIC Yalllki. OUibTpoBaHUE.
Ounbtpel. U3rotoBnenune ¢unbTpa. Matepuansl s GuibTpoB. 3HaYCHHE
bunpTpoBaHMs B TOBCeAHEBHOM >xu3HU. HarpeBanume. CriocoObl HarpeBaHUsl.
Kanpuunanus. OOopyAoBaHUE [Jisi HArpeBaHUs: Ta30BbIE IE€YH, DJIECKTPUUYECKUE
M€YM, DJIEKTPOIUIUTKU, Ta30BbIe TOPEIKM U CHUPTOBKU. BblmapuBaHue.
JlabopaTtopHoe  oOopyAoBaHWe i1 BbIIAPUBAHUS:  ra3oBas  rOpesika,
AJIEKTPOILIUTKA, BRIMTApUTETbHAs (happopoBas vaiika, BoAsHas 0ans. JucTrisius
(neperonka). Juctuwmistopel. JuctuwimpoBaHHas Boja. Kpucramauzaius.
OcobOenHoctu pocta KpucTayioB. JlemoHcTpanuu PactBopel MeaHOro Kymopoca
paznuuHoi KoHUeHTpanuu. O6pasisl GpunbTpoB. OO6OpyI0BaHUE 1JI1 HATPEBAHUS:

QJICKTPOINNINTKH, I'a30BbIC T'OPCIIKU U CIIMPTOBKH. HarpeBaHHe )KPI,Z[KOCTGﬁ B CTaKaHC
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U B mpobOupke. Brinenenue xmopoduiia U3 3eI€HOr0 JIMCTa MpU 00paboTKe ero
ropsiYUM ATUIOBBIM criupToM. KpHcTamnuzanus HUTpaTa Kajaus MpU OXJaXKICHUU
€ro HachIIIEHHOTO pacTBopa. JlaGoparopubie omnbiThl JlabopaTopHblii ombiT 1.
[IpuroroBinenue pacTtBopa TMoBapeHHOW conu. JlaboparopHblii ombIT 2.
[IpuroroBienue pacTBopa MeAHOTro Kynopoca. JJabopaTopHslit onbiT 3. Paznenenue
CMECH TecKa M TIOBapeHHOW coiM (uibTpoBaHueMm. JlabopaTopHbiii ombIiT 4.
HarpeBanue Ha anektpomutke. JlabopatopHslii onbIT 5. CTpoeHue MIaMeHH CBEUH.
JlabopaTopHhsliit onbIT 6. Kprcramim3zanus KaTuiHON CEUTPHI.

BemectBa BokpyT Hac.

Bo3nyx. Atmocdepa 3emnu. Xumuueckuii coctaB Bo3ayxa. (CBoiicTBa
BO3yxa. Bmaxnocts. Kuciopony — camplii aKTHBHBIM KOMIIOHEHT BO31yXa.
['openue BemiecTB B Kuciopoae. OKUCIEHHE KUCIOPOJOM OPraHUYECKHX BELIECTB
— WCTOYHUK D3HEPrHMM >KMBBIX OpraHu3MoB. PazneneHue Bo3ayxa Ha as3oT U
xkuciopon. IIpumenenue kucinopoga. Cocras Bo3ayxa apeBHel 3emiu. Ilossnenue
kuciopoaa B arMmocdepe 3emnu. KauectBo Bo3ayxa. TOKCHUHBIE BellecTBa B
Bo3yxe. O30H. Bosta — camoe pacnpocTpaHeHHOE Ha 3eMIIE CI0KHOE BEIIECTBO.
Kpyrosopor Bombl Ha 3emine. ArperarHble cocTOssHMS Bonbl. [IpecHas Bona.
JuctunnupoBanHas Boaa. Boga — OCHOBHOM KOMIIOHEHT BCEX KUBBIX OPraHU3MOB.
Bona B opranuszme uenoBeka. Posb BOJIBI B NPOMBIIIIEHHOCTH M CEIBCKOM
xo3siicTBe. CTpoeHUE MOJIEKYJIbI BOABL. MoJiekyia Boabl Kak Aumoib. Bogopoanas
CBS3b M €€ BiIMSHUE Ha (U3MUECKUE CBOMCTBAa BOABL.. Boma — BakHeWmmn
pacTBOpHUTENb. YTJIEKHUCIBIA Ta3: COCTaB U CTPOEHUE MOJIEKYJbL. ATrperaTHble
COCTOSIHUA U (PU3MYECKHe CBOMCTBA YIJIEKUCIOro ra3a. PacTBOpUMOCTB
YIJIEKHCIOrO0 ra3a B BOJAE. YTOJbHAs KHUCIOTAa. XUMHYECKas aKTUBHOCTH
YIJIEKUCIIOTO Tra3a. PoJyib yIJEeKucesoro raza B NPUPOJE. YTIEKUCIbIM ra3 —
«TapHUKOBBIN ra3y. PocT cogepxanus yriekuciaoro raza B armocdepe. Ilpormeccsl,
OPUBOJAIIME K BBIICTICHHUIO YIJIEKHCIOro rasza B arMmocdepy. KauectBenHas
peakuus Ha yriaekucnslid ra3. [loBapeHHas conb — xyopua HaTpus. Ousndeckue
CBOICTBA MOBAPEHHOW COJIM. 3HAUEHHUE IOBAPEHHOM COJIM JJIS dKUBBIX OPTaHU3MOB.

Haxoxnenne noBapeHHOW coid B mnpupojae. l[IprumMeHeHune MOBapeHHOW COJIH.
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Kamennas conb (ranur), ee noObrua. [loBapeHHast coiab B MOPCKOM BOJIE U COJISIHBIX
o3epax. Camocanounas conb. Kiaccu¢ukanus moBapeHHOW COJMU MO CTENEHH
YUCTOTHI ¥ 110 CTENEHU U3MeNIbYeHHOCTH. MonnpoBanHas nuiesas coisb. [moko3a
— CaMbIi U3BECTHBIN MTPEACTABUTEND YIIIEBOAOB. DopMmyiia IroKo3bl. Pu3nyeckue
CBOMCTBA IUIFOKO3bl. PacTBOpMMOCTH IIIOKO3BI B BoJe. IIpuMeHeHue TiroKo3bl B
KOHJUTEPCKOM NPOMBIIIIEHHOCTH. [JH0KO3a — OCHOBHOW HCTOYHMK HHEPTUU
YKUBBIX OpraHU3MOB. A3pOoOHOE U aHA3pOOHOE OKUCIEHUE IIIOKO3bl. [ JIMKOreH u
KpaxMaJ KaK HMCTOYHMKH TJIIOKO3bl B JKMBBIX OpraHu3Max. bpoikeHue u ero
NPUMEHEHUE JJIs TIOJTYYEHHUsI MMUIIEBBIX MPOAYKTOB. MuHepasbl. ['opHbIe TOPOIBI.
XHWMHYECKUI COCTaB MHUHEPAJIOB: KBaplld, KaJlbLUTa, MarHeTuTa (MarHUTHOIO
KeJe3HsKa), poAoHuTa. [OpHBIE MOPOABI: MarMaTU4ecKUe, OCaJOUHbIE,
Meramoppuueckue. [HMHaA, TECOK, H3BECTHSK, MpPaMOp: COCTaB, CBOICTBA,
npuMeHeHue. I3BecTh HeramieHas M TraunieHas: IOJy4eHHE W IIPUMEHEHUE.
M3BecTKkoOBast BOJA U U3BECTKOBOE MOJIOKO. IIpupoanslii ra3, ero cocras. MertaH:
COCTaB MOJIEKyJbl, cBoiicTBa M mnpumeHeHue. HedTh: cocraB, CBONCTBA,
npuMmeHnenue. [locneacTBust pa3nutus HePTH Ha BOJHBIX MOBEPXHOCTSIX MOpPEW U
okeaHoB. IlepepaboTka HedTu: meperoHka U KpekuHr. [IpomykTel mepepaboTKu
HepT U ux nupumeHeHue. HedTh, MpUpOHBIA W CIAHIEBBIA Ta3, Oyphli H
KaMEHHBIN yroiib, Topd: ux oOpa3zoBaHHE U 3aJieTaHUE B 3¢MHOU KOope. AHTpPALUT.
KokcoBanue yrius. I[IponykTel KOKcOBaHUS (KOKC, KaMEHHOYIOJibHas CMoOJia U
CBETWJIbHBIM (KOKCOBBIM) Ta3) u wux mnpumeHeHue. [Ipumenenue Ttopda.
Hemonctpauun  JlemoHcTpaunmoHHbld — onbiT  «Kucimopoa U3 TabIETOK».
KauectBeHHast peakiys Ha yriieKUCibli ra3. Kpucramnuyeckas pemierka Xjaopuaa
HaTpusa. OOpa3upl TIIOKO3bI, caxapo3bl, kpaxmana. Komnekmus «Mwunepansl u
ropusie nopob». Komnekuus «Pa3garounbie 00pas3ipl MOJIE3HBIX UCKOMAEMBbIX U
metauioBy. Komtekuns «KBapn B mpupone». [Ipurorosinenre n3BeCTKOBOM BOBI.
Komneknus «HedTs u mpoaykTsl ee nepepadotkm». Komnekmus «KameHHbIH yroib
U IPOAYKTHI ero nepepadotkm». Komnexkuust «Topd 1 mpoayKThl ero nepepaboTKm».

3HAKOMCTBO C MaTepHUAJIaAMHU.



Mertamnsl. [IpencraBurenn MeTaiuioB — KENE30, MEb, ATFOMUHUN, LIUHK,
OJIOBO, CBWHEI, cepebpo, 30JI0TO, IuTaTHHA, PTYTh. OKHCICHHE KHCIOPOIOM
Bo3nyxa. CBoiictBa MetamioB. [lnmactuunocts. Tsarydects. CriiaBsl (qypaatOMUH,
YyT'yH, CTaJlb, JATyHb U OPOH3a): COCTaB, CBOMCTBA, MpUMEHEHHE. [IpoMbITieHHas
n00bIYa METAJUIOB U3 PY/I: MOJyYeHUE [IMHKA U3 IIUHKOBOM OOMaHKHU M YyryHa W3
JKEJIe3HOU pyabl. MeTasuibl, HaXOAAIuUecs B IPUPOJIE B CAMOPOIHOM BUE: 30JI0TO
u mnatuHa. [Ipumenenue MmetaioB. Crekna kak amopdubie Tena. KBapieBoe u
CUJIMKATHOE CTEKJIO: COCTaB, [IOJIy4YEHUE, CBOWCTBA. [TonmyuyeHue
BBICOKOXY/IO’)KECTBEHHBIX M3JICJIMM PYYHBIM BbIIYBaHHEM W3 cTekiaa. Oxpacka
CTEKOJI HOHaMU MeTaJu10B. CMaJIbThl — TITyII€HBIE (HEMpo3pauHblie) cTekia. JKu3Hp
u nestenbHocTh M. B. JlomoHocoBa. Ilpumenenne crekon. Kepamuka (dapdop u
¢dasHc): crnoco0 momydyeHusi, cBouMcTBa. [nasype. IlpumeHeHue KepaMuKH.
[Tomumepsl. OOpa3oBaHue MOIUMEPOB M3 MOHOMEPOB. Makpomosnekyna. Bumbl
MOJIMMEPOB: TUTACTUKHU (TOJIUATUIICH, TOJHUIIPOIMIICH, MOJUKApOOHATHI, TE(JIOH,
noMATHIICHTEpedTaIaT), J1aCTOMEPHI (KaydyKd, pe3uHa), MOJIUMEpPHbIE BOJIOKHA.
OcoOeHHOCTH TOJy4YeHUs TOJMMEpPOB, WX TMpuMeHeHrne. CUHTETHYECKUE W
npupoaHble nonumepsl. Jlemonctpannn Kommekuus « ATIOMUHUN U €r0 CIUIaBbD).
Komnexkmus «Kenezo u ero crumaBb». Komnekmust «Pasmarounbie  oOpasipl
MOJIE3HBIX MCKOIAaeMbIX U MeTaimioB». Komnekuusa «HyryH u crane». Komneknus
«Crexno u wm3genuss u3 crekiay. Kommekius oOpasnoB dapdopa, dasHca,
oboxoxeHHoW rTiuHbL. Komnekuus «Ilmactmacce». Komnmekuusa «Kayuyk wu
MPOAYKTHI ero nepepadbotkny. Komekius «BookHay.

Tunel pacueTHbIX 3a71a4

1. BpluncieHue OTHOCUTEIBHOM MOJEKYJISIPHOM MacChbl BELIECTB. 2.
Cocrapnenue (popMyIbl BEIIECTBa O AaTOMHBIM MPOIEHTAM M COOTHOILIEHUIO MacC
AJI€MEHTOB. 3. Beruncienue aTOMHOM U MacCOBOM JIOJIM 3JIEMEHTA 110 XUMUYECKOU
dbopmyrne Ha mpumepe Boabl. 4. BhruncieHue MaccoBOM 10 PacTBOPEHHOTO
BEILIECTBA B PACTBOPE.

Tembl npakTHUECKUX padboOT
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[Ipaktnueckass pabora 1. Ilpocreiimme XuUMHYECKHE  OIEpallvu.
[Ipaktnueckass pabora 2. IlpaBuna pabotrel co cnupToBKOW. HarpeBanue

JKUJIKOCTEH.
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Ils1anupyemMbie pe3yJabTaThl 0CBOCHHS IIPOrPAMMBbI
JIMYHOCTHBIC PE3YIIbTAThI

JINYHOCTHBIE pE3yJbTAaThl OCBOCHMS IPOrPAMMBI JOCTUTAIOTCS B XOJE
OoOyyeHusT XUMUU B €AMHCTBE Y4YEOHONW M BOCHHUTATEIbHOW JEATEIBHOCTU B
COOTBETCTBUM C TPAAULMOHHBIMU POCCUWCKMMH COLIMOKYJIBTYPHBIMA U JYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, IPUHATHIMU B OOILIECTBE NpPaBUJIAMU U HOpMaMu
NOBEACHUSI U CIOCOOCTBYIOT IIpOILIECCAM CAMOIO3HAHUsS, CaMOPa3BUTHS U
COIMAIU3AIMU 00YyYaIOIMUXCSl.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPaXalOT TOTOBHOCTh  OOyYaromuxcs
PYKOBOJCTBOBATbCA CHCTEMOM TMO3WTHBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacILIMpEeHUe OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoTHYECKOr0 BOCIIUTAHHUS:

LIEHHOCTHOTO OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAay4YHOMY HAcCJIEJHI0, NMOHMMAaHWS 3HAYEHUs XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJIETh JOCTOBEPHOW MH(pOpMalMei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpa’kJJaHCKOT'O0 BOCIIUTAHHUS:

OPEACTABICHNAS O COLMAIBHBIX HOpPMax M IPAaBWIAX MEKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYrUX  BHJAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU IMpH
BBINIOJIHEHUHU YYEeOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUHN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM Y4eOHOM JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBO€ MOBEACHUE M ITOCTYNKH CBOMX TOBAPUILEW C NO3WLIHMH HPABCTBEHHBIX WU
IIPABOBBIX HOPM C YYETOM OCO3HAHMsI IIOCIIEICTBUM ITOCTYIIKOB;

3) HEHHOCTU HAYYHOI'O MTO3HAHUS:

MHPOBO33PEHYECKUX IPEACTABICHUN O BEIIECTBE U XMMHYECKOM pPEaKLUH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH W COCTABIISIOLIAX
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OCHOBY JJIl TIOHUMaHHUs CYHUIHOCTHM HAYYHOW KapTHHBI MHUpPA, MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHs MPUPOJbI, B3aHUMOCBS3AX YEJIIOBEKA C
IPUPOIHON CPEOid, O POJIM XUMHUU B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

ITO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYEHHE HOBBIX 3HAHUI 1O
XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUSI HaOII0JaeMBIX MTPOLIECCOB U SIBJICHUN;

MO3HABATENbHON, MHMOPMALMOHHON KYJIbTYpbl, B TOM YHCJIE HaBHIKOB
CaMOCTOATENBHON paldOThl ¢ y4E€OHBIMM TEKCTAMH, CIPABOYHOM JIMTEPATypOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU UH()OPMALIMOHHBIX TEXHOJOTUH;

MHTEpeca K OOYYEHHUIO W TMO3HAHUIO, JIOO03HATEIHbHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K  CcamMo00pa3oBaHUIO, IMPOEKTHOM M  HCCIEAOBATEIbCKOU
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHUs B
JlaTbHEHIIEeM;

4) hbopMupoBaHMsI KYJIbTYPBI 310POBBL:

OCO3HaHMUS LEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKH Ha 370POBBIN 00pa3 )KU3HU;

5) TpyZ1I0BOTO BOCTIUTAHMUS:

YBaXXEHUE K TPYly U pe3yjbTaTaM TPyAOBOU NEATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN M0 XUMHUH, OOILIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH;

6) PKOJIOTMYECKOTI'0 BOCTIUTAHUS

HKOJIOTMYECKU 1I€JIECOO0OPA3HOTO OTHOIICHHUS K MPHUPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYUIECTBOBAaHHUS, OCO3HAHUS LIEHHOCTH COOJIOJECHUS
MpaBuUJI 0€30MacHOTO MOBECHUS MPU PabOTE C BEIIECTBAMHU;

CIIOCOOHOCTH MPUMEHATH 3HAHMSI, MOJTydaeMble MPU U3yUYEHUU XUMHH, IS
pelieHus 3a7ad, CBA3AHHBIX C OKPYXKAIOLIEW NPUPOJHOW CpEeIoM, MOBBILICHUS
YPOBHSL ~ JKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX peIIeHus NOCPEACTBOM METOI0OB XUMUU;

HKOJIOTMYECKOTO  MBIIUICHUS, YMEHHUS  pPYKOBOACTBOBAaTbCA UM B

ITIO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIbLHOM IIPAKTHKE.
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MertanpenMeTHbIE pe3yJIbTaThl

B cocraBe MeranpeIMETHBIX pe3yJIbTAaTOB BBIICISAIOT 3HAYUMBIE IS
dhopMUpOBaHUSI MUPOBO33PEHHUS OOIIIEHAaYIHBIC MIOHITHS (3aKOH, TEOPHSs, IPUHIIUII,
runore3a, (akT, CHUCTEMa, TIPOIECC, OKCIEPUMEHT U JPYroe), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUN W3 3THX MPEaMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOMN
HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIC YUeOHbIE NEHUCTBUS (MIO3HABATEIbHEIE,
KOMMYHHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpPHIC 0OeCIeYnMBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATeIbHOCTH.  MeTanpeaMeTHble  pe3yJbTaThl  OTPaXaroT  OBJAJCHUE
YHUBEPCAIbHBIMH TO3HABATEILHBIMU JACHCTBUSIMU, B TOM YHCJIE:

1) 6a30BBIC JIOTHUYECKHE ICHCTBHUS:

YMEHHE HCMOJIb30BaTh MPUEMBbl JIOTUYECKOTO MBIIIJIEHUS MPU OCBOEHUU
3HAHUM: pacKPBIBaTh CMBICI XUMHUUYECKUX IOHSTHUM, MCIOJIb30BATh MOHATHUS IS
OOBSICHEHHUS OTICITbHBIX (AKTOB W SBJICHUN, YCTaHABIWBATh TMPUYHUHHO-
CIICJCTBEHHBIC CBSI3M MEXIy OOBEKTAaMHU W3YyYCHHUsS, IPOBOIUTH BBIBOJABI U
3aKIIFOUCHUS;

YyMEHHE TIPUMEHATH B TMPOIECCe TO3HAHUS TOHATHS (TPEIMETHBIE W
METanpeIMETHBIC), CAMBOJINYCCKHE (3HAKOBBIC) MOJICTH, UCIIOJIb3yEeMbIC B XUMUH,
npeoOpa3oBbIBATh MHUPOKO MPUMEHSEMbIE B XUMUU MOJICJIbHBIC MPE/ICTABICHUS -
XUMHYECKHI 3HAaK (CHMBOJI DJIEMEHTA);

2) 6a30BbIC UCCASTOBATEIBLCKUE ACHCTBUS:

YMEHUE HCIOJb30BaTh MOCTABJICHHBIE BOIMPOCHI B KaueCTBE MHCTPYMEHTA
MTO3HAHUS, 4 TAK)KE B KAYSCTBE OCHOBBI /IS ()OPMHUPOBAHUS TUITOTE3HI IO IIPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

NpUOOpPETEHUE OMbITa IO IUIAHUPOBAHUIO, OPraHU3AlMU W TPOBEICHUIO
YYCHHUYECKUX OJKCIIEPUMEHTOB: YMEHHE HaOM0maTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBOJIBI IO pe3yJIbTaTaM paboThI;

3) paboTta c uHOpMaLIUECH:
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YMCHHE BBIOMpATh, AHATU3WPOBATh W HMHTEPIPETUPOBATH WH(GOPMAIIHIO
pa3IMYHBIX BUIOB M (DOPM IMPEIACTABICHUS, IMOTYIaeMYyIO U3 Pa3HbIX HCTOYHUKOB
(Hay4IHO-TIONyJIsIpHAs.  JUTepaTypa XUMHUYECKOTO COJICPIKaHUsA, CIPABOYHBIC
nocoowst, pecypcol lHTepHEeTA);

YMEHHE TPUMEHSTh Pa3IUYHbIC METOJbI M 3aIpPOChl TIPU TOUCKE M OTOOpe
UHPOPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIAMMBIX IS BBITTOJHEHUS
y4eOHBIX M TIO3HABATENBHBIX 33/1a4 ONPENIEIICHHOTO THIIA, IPHOOPETEHHE OMBITA B
o0JacTh WCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIBTYPOI aKTHBHOTO HCITOJIb30BAHMSI PA3IMYHBIX TOUCKOBBIX CHCTEM;

YMEHHE HCMOJb30BaTh M AaHAIM3UPOBaTh B Ipolecce ydyeOHOW U
UCCIICIOBATEIILCKON NIEATEIPHOCTH MH(POPMAINIO O BIUSHUHM MPOMBIIIICHHOCTH,
CEeNIbCKOTO XO3SMCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOUIEH NPUPOTHON
CpEIBl.

Y oOyuatomerocss OyayT copMUpOBaHBI CIEIYIONIUE YHUBEpPCAJIbHBIC
KOMMYHHKATHBHBIC JICHCTBHS

yYMEHUE 3a/1aBaTh BOIPOCHI (B X0J1€ uajora v (Uin) IUCKYCCHH ) IO CYIIIECTBY
oOcyxmaeMoi TeMmbl, (OPMYIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBITIOJTHCHHS TTPEIJIOKEHHOM 3a/1a4M;

3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHHUKAMH IT03HABATEIHLHOU
NEeATEIbHOCTH NP PEIICHUH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yyeTa OOMIMX
WHTEPECOB U COTIACOBaHMsI MO3UIHH (00CYXIeHUsA, 0OMEH MHEHHUSIMHU);

Y oOyuaromerocs OyayT chOpPMUPOBAHBI CIEAYIONIME YHUBEPCAJIbHbBIC
PEryJISTHUBHBIC ICHCTBHS:

YMEHHE CaMOCTOSTEIBHO ONPEICSISITh IETU JCITeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBISATh, KOHTPOIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JESATEIIBHOCTD, CAMOCTOSTEIIEHO COCTABIIATh HIIH KOPPEKTHPOBATH MPEITI0KESHHBIN
ITOPUTM JEHCTBUI TIPH BBITIOJHCHUH 33JaHUN C YYETOM ITOJYYEHHUS HOBBIX
3HaHMW 00 W3y4YaeMbIX OOBEKTaxX - BEIIECTBAX U PEAKIMsIX, OICHHWBAThH
COOTBETCTBHE MOJIYYSHHOTO PE3yJIbTaTa 3asiBJICHHOM 1IeJIH.

[IpenmMeTHbIE PE3YyIbTATHI
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@opMHUpOBaHUE NEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, MX MPEBPAILCHUAX M NPAKTUYECKOM IPUMEHEHHUH; OBJIAJICHHUE
NOHATUMHBIM anlaparoM W CHMBOJMYECKHM SI3bIKOM XMMHUH; OCO3HaHHUE
OOBEKTUBHOM 3HAYUMOCTH OCHOB XUMHUYECKOW HAyKH KaK 0OJACTH COBPEMEHHOTO
€CTECTBO3HAHUS; YIIyOJeHHE MPEACTaBICHUN O MaTepuaibHOM E€IUHCTBE MHpA;
OBJIaJICHE OCHOBAMHU XMMHMYECKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHAJTU3UPOBATH U
OOBEKTUBHO OLIEHWBAThH KU3HEHHBIC CUTYAllHH, CBSI3aHHBIC C XUMHUEH, HABBIKAMH
0e301acHOro 0OpaIleHus C BEIECTBAMU, UCIIOJIb3YEMBbIMU B IOBCETHEBHON KU3HU;
YMEHUEM aHAJIM3UPOBATh U TUIAHUPOBATH IKOJIOTMYECKU 0€30M1acHOE MOBEICHHUE B
LEJISIX COXPAHEHUS 3I0POBbS U OKPYKAFOIIEH CPEIBI.

dopMupOBaHUE  YMEHUM  yCTaHABIMBATh  CBA3M  MEXIY  peajbHO
HaOJII0aeMbIMH XUMHYECKUMH SIBJICHUAMH M TPOLIECCAMH, MPOUCXOIAUIMMU B
mukpomupe. [IpuoOpeTeHre onbITa UCIOJIb30BAHUS PA3IMYHBIX METOJ0B U3YUYEHHUS
BEUIECTB: HAOJIOACHMS 3a MX MPEBPALICHUSMU NPU IPOBEIECHUU HECIOKHBIX
XUMHUYECKUX IKCIIEPUMEHTOB C MCIIOJIb30BAaHUEM JIA0OPATOPHOTO 00OPYAOBaHUS U
npuOopoB; (POpMHUpPOBAHUE MPEICTABICHUM O 3HAYEHUH XHUMUYECKOW HayKH B
pEIICHUH COBPEMEHHBIX IKOJIOTMYECKUX TPOOJIEM, B TOM YHCIIE B MPEJOTBPALLIEHUN

TEXHOT'CHHBIX M SKOJIOTHICCKHUX KaTacTpod.
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TemaTHuyeckoe MIAHUPOBAHME

KonngectBo
4acos,
OTBOJIHUMBIX
Ha JIAHHYIO
TEMY

Tema ypoka

OCHOBHOE COJEPKAHUE TEMBI

XapaKkTeprucTUKa OCHOBHBIX BHJIOB
NEeATeIbHOCTU O0yJaronierocs (Ha
YpOBHE yU€OHBIX JICHCTBUIA)

BBEJIEHME (1 u)

1(1)

Bsenenne. M3 yero cocrout

MUD

ITpupona. dusnueckue Tena. SBneHus
IIPUPOLBI. EcrectBo3Hanue.
EcrecTBenHbIE HayKHU. IIpenmer
M3y4YECHUS XUMHUHU. MECTO XUMHUU CPEIH
€CTECTBEHHBIX HayK. OOBEKTHI )KUBOMU U
HEKNBOU IIPUPOABI. YpoBHH
OpraHu3allid HEXWUBOWM UM  KUBOU
MaTepuu

PackpriBaTh CMBICIT MMOHSATUMN
«mIpupojia», «GUUIECKHE Temay,
«SIBJICHUS MIPUPOIBDY,
«ECTECTBO3HAHUEY», «ECTECTBEHHBIC
HayKu». XapakTepu3oBaTh MNPEAMET
M3y4EeHU XUMUH. JIleMOHCTpUPOBATH
MMOHHUMAHUE MECTa XHUMHUU Cpelu
€CTECTBCHHBIX HayK.
XapakTepu3oBaTh 0ObEKTHI )KUBON U
HEXKMBOW MPUPOJBI M YPOBHU HX
OpraHHu3aIN

TEMA 1.

OT ATOMA JIO BEIIIECTBA (14 u)

1(2)

Beunrie aTtoMbl

AToM — HauMEHbIIIas JacTuIa
BemiecTBa. Hem3MEHHOCTH aTOMOB B
XUMHUYECKUX MpEeBpaICHUSX.
Xumuueckuii  dneMeHT.  CHMBOJIBI
aTOMOB  XMMHYECKHX  DJIEMEHTOB.
Snepnas peakuus. [IpoucxoxnaeHue

PackpbiBaTh  CMBICII  OCHOBHBIX
XAMUYECKUX  TOHATHM  «aToOMM,
«XUMHUYECKHHN DJIEMEHT», «IIPOCTOE
BEILIECTBO)», «CJI0KHOE BELIECTBOY,
«XuMHueckas GopMynay, UCIONIb3Ys
3HAKOBYIO CUCTEMY XUMUH.
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anmeMeHTOB.  [IpocThie  BemiecTsa.
CnoxxHble  BemiecTBa  (XMMUYECKHE
coeMHEHUs). XuMudeckas Gopmyia.

YuciaoBon HHIEKC. OTKpBITHE
XUMHUUYCCKMX  3JIEMEHTOB.  ATOMBI
YCTOMYUBBIE u HEYCTONYUBBIC.
KpyroBopotel aTOMOB XHWMHYECKUX

AJIEMEHTOB B MpUpoAe (KUCIOpOJa,
azora u yriaepoaa). MOTOCUHTE3 Kak
OJIMH M3 ITyTEN KpyroBOPOTa yriiepoaa

Paznmuuate MOHATHS  «aToM» H
«XUMHUYECKHH 3JIeMeHT». Ha3bpIBaTh
XUMHUYCCKHUC OJICMCHTDBI u

3allMChIBATh CHUMBOJIBI BaKHEHUIINX
XAMHUYECKUX 3JIEMEHTOB. Pa3znuuath
MPOCTBIE W CJOXHBIE BEIIECTBA.
HazpiBath xumudeckue ¢GHopmyibl
BEIIIECTB. Onpenenste COCTaB
BellleCTB 1o  ux  dopmyiam.
JleMoHCTpUpOBATH MMOHUMAaHUE
JEJIEHNsT aTOMOB Ha YCTOWYHWBBIE U
HEYCTOWYMBBIE. JIEMOHCTPUPOBATH
MIPEICTABJIEHUE O KPYroBOpOTax
aTOMOB XHUMHMYECKUX 3JJIEMEHTOB B
IIPUPOLE. XapakTepu3oBaTh
($hOTOCHHTE3 KaK COCTAaBHYIO 4YacTh
KpYroBOpOTa yrijiepoja

1(3)

ATOMBI B KOCMOCE, Ha 3eMiie U
B OpPTaHU3MeE

Pacnipenenenne aTtoMOB XUMHYECKUX
aleMeHTOB B kocMmoce (Bcenennoi,

HallIeH I'anaktuke, CoaHeuHoM
cuctreme) W Ha 3emie. Bomopon u
reJiii — caMmble pacrpoCTpaHEHHBIE

sneMeHThl Bo Beenennoi. Kucnopon —
CaMblii paCIPOCTPAHEHHBIN AJIEMEHT HA
3emsie. Hambonee pacmpoctpaHeHHbIE
AJIEMEHTHl B PAa3HbIX YacTIX 3eMJIH.
XHUMUYECKHE JJIEMEHTHl B JKUBBIX

JleMOHCTpHpOBaTh 3HAaHUE HauoboJee

pacrpoCTpaHEHHBIX AJIEMEHTOB
Hame — BceneHHOW W ITaHETHI
3emus. CpaBHuBaTh
pacrpoCTPaHEHHOCTh BOJIOPO/A,
renusi, KUACIopoAa M JAPYIrHX
AJIIEMEHTOB Ha IUIAaHETE 3€MJII U BO
Bcenennon. JleMoHCTpUpOBaTh
NOHUMaHUE TEpMUHA
«OHOJIOTHYECKU aAKTHBHbBIE
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OopraHu3mMax: 3JCMCHTHI )KU3HHU, MAKPO-
)41 MHUKPOIJICMCHTHI. buonornyecku
AKTHUBHBIC BCIICCTBA

BEILIECTBAY. Knaccudpunmposatsb
XUMHYECKHE DIIEMEHTHI B KHUBBIX
OpraHu3Max Ha 3JJIEMEHTHI >KU3HH,
MaKpo- 1 MUKPO3JIEMEHTBI

1(4) HeycroitunBbie aTOMBI YcroitunBbie (cTaOWIIBHBIC) v | PackppiBaTh ~ CMBICI ~ OCHOBHBIX
HEYCTOWYUBBIE (paIMOaKTUBHBIC) | XHMUUECKUX  TOHSITHUH  «aToMy,
XUMUYECKUE AJEMEHTHI. | «XXUMHYECKUI 3JIEMEHT», UCTIONb3YS
PannoakTuBHBIM pacnaj. | 3HaKOBYIO CUCTEMY XUMUMU.
PagnoakTBHOCTE. N3otomel. | Onpenenste IOHSITUSA
[Ipumenenune HEYCTOMYMBBIX | «PaJINOAKTUBHBIN pacnazny,
(pammoakTUBHBIX) aToMoOB. llemHas | «paAOaKTUBHOCTBY, «aToMHas
peakiusi. AToMHas sHeprus. JKu3Hp u | sHeprusi».  PackpblBaTb  CMBICH
nearenbHOCTh A. A. bekkepens MTOHATHSA «U30TOIIBDY.
XapakTepuzoBaTh IPUMEHEHUE
HEYCTOWYUBBIX  (PaJlMOAKTUBHBIX)
aToMOB. JleMOHCTpUpPOBaTh 3HaHUE
HanOojJee BaXHBIX CBEICHUH O
JKU3HHU W JedaTenbHOCTH  ALA.
bekkepens
2(5-6) Kak yctpoen atom DOneMeHTapHble YacTHllbl (MPOTOHBI, | PaCKppiBaTh ~ CMBICI ~ OCHOBHBIX
HEUTPOHBI U DJIEKTPOHBI), UX OCHOBHBIE | XUMMUUYECKUX  MOHATHH  «aTomy,

XapaKTEPUCTHUKA — Macca W 3apsl.
SAnpo aroma. MaccoBoe  4HuCIIO.
B3anmocBs3p  MaccoBOro yuciaa C
YUCJIOM TPOTOHOB UM  HEWUTPOHOB.
AToMHas €MHHLA MACCBI.
ITopsaKOBbIN HOMEp DJIEMEHTA.

«XUMHUYECKHU JIEMEHT)», UCTHOJIb3Ys
3HAaKOBYIO CUCTEMY XUMMUH.
PackpsiBath CMBICII MTOHATUHI
«3JIEMEHTapHbIE YaCTHULbI»,
«IIPOTOHBIY, «HEUTPOHBDY,
(QIEKTPOHBDY,  «GSIAPO  aTroMay,
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OnexkTpoHHas 00osiouka atoMa. JKu3Hb
u aesTenbHOCTh J. Pesepdopna

«MacCOBOE€  YHUCIO»,  «aTOMHas
€IMHULA MAacChl», «IOPSAKOBBIN
HOMEp DJIEMEHTa», <«JIEKTPOHHAs
oOosiouka aroma». Omnpenenarb
YUCJIO TPOTOHOB, HEUTPOHOB U
ANIEKTPOHOB B KOHKPETHOM aToOMe
(u3o0tore) JleMOHCTpUpOBaTh 3HAHKE

HanOojJee BaXHBIX CBEICHUU O
JKU3HHA u JIEeITEIbHOCTH 9.
Pesepdopna

1(7) N3oTorbl XUMUYECKUAMN BJIEMEHT Kak | PackppiBaTb ~ CMBICI  OCHOBHBIX
COBOKYITHOCTh ~ QTOMOB, HMMEIOIIMUX | XHMUYECKUX  IIOHSATHM  «aTOMM,
OJIMHAKOBBIN 3apsi aapa. | «<XXUMUYECKUHN 3JIEMEHT), UCIIOJIb3YS
CpaBHUTEIBHBIA  COCTAaB  M30TOIOB | 3HAKOBYIO CUCTEMY XVWMUH.
Bojopoja u yriepojga. CnocoOsl | PackpsiBaTh CMBICIT TTOHSATHI
0003HaYCHUS U30TOIIOB «U30TOIBDY, «dJIEMEHTapHbIE
YaCTUIBI», KITPOTOHBDY, KHEUTPOHBI»
XapakTepuzoBaTb U CpPAaBHUBATh
M30TONBI BOJOpPOAA M YIVIEpOJA.
JleMOHCTpUpOBaTh 3HaHHUE CIIOCOOOB

0003HaYEHUS U30TOTOB
1(8) Uctopus coznanus | MUcropus co3nanus Ilepuonnueckon | JleMOHCTpUpOBATh 3HAHWUE UCTOPUU
[Tepuoanueckoit CHUCTEMBI | CHCTEMbl ~ XMMHWYECKHX  JJIEMEHTOB. | cO37aHus lleprnoanyeckon CUCTEMBI
XUMHUYECKUX DIJIEMEHTOB ITepnoau4HOCTB. [leproanyeckuii | XUMUYECKHAX 3JIEMEHTOB.
3aKOH . 1. Menneneesa. | PackppiBath CMBICJI ITOHSATHS
Ilepnonnueckas cucrema. JKW3Hb U | «HIEPUOJUYHOCTD). PackpeiBats
JIESATEIbHOCTD J. 1. MenpneneeBa. | cmbicit  [lepuoguueckoro  3akoHa
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JlemoHCTpanumn

[lepuoanueckas

CHUCTCMa XUMHNYCCKUX OJICMCHTOB

. 1. MenneneeBa

. . Menneneena.
JleMoHCTpUpOBaTh 3HAaHHWE HanboJee
BaXXHBIX CBEJICHHMA O JKH3HH U
nestenbHocT [, 1. Menpeneena.
Habmonats JIEMOHCTPUPYEMBIE
MaTtepuagbl W ONHCHIBATH HUX C
MTOMOIIBI0 POJHOTO SI3bIKA U SI3bIKA
XUMHUHA

1(9)

Crpykrypa
CUCTEMBI

Ilepnoanueckoi

[lepnonnueckas
. 1. Menpeneena.

cucTrema
JITMHHBINA u

KOpOTKMK BapuaHThl llepuonnueckoit
cuctemsl 1. 1. Menneneena. [lepuopr:
KOpPOTKME€ W  JiuHHBIE. ['pynmsl,
TJIaBHbIE M TOOOYHBIE TOATPYIIIIHI.
Nudopmarus 0 XuMUYECKOM IIEMEHTE,

colepkaiascs B

[Tepronnueckou

cucteme /JI. . MenneneeBa. JKu3Hb u
nestenpHOCTh H. bopa.

JemoHcTpanuu

ITepuonnueckas

cucreMa XUMHUYCCKUX JJIEMCHTOB

1. 1. MenpaeneeBa

PackpriBath CMBICJT MOHSATHUS
«Ilepnonnueckas CHUCTEMAY.
OnuceiBaTh CTPOEHUE MJIMHHOTO H
KOPOTKOTO BApUAHTOB
[lepunoanueckon CHUCTEMBI
. . Menpeneena.
XapakTepu3oBaTb XUMUYECKUI
DJIEMEHT Ha OCHOBE WH(MOpMaIuH,
coaepxameinics B [lepuonnueckoit
CHUCTEME J1. 1. Menpeneena.
JleMoHCTpHUpOBaTh 3HaHKHE Hauboiee
BOXKHBIX CBEICHUN O JKU3HU W
nearenbHoct H.bopa. Habmomath
JEMOHCTPUPYEMbIE MaTepuaibl |
OTHUCHIBATh WX C MTOMOIILIO POJHOTO
SI3bIKA U SI3bIKA XUMUU

2 (10-11)

ATOMBI
MOJIEKYJIBI

COCIUHAIOTCA

B

Monekyna. IloHsiTHE O XUMHYECKON
CBsi3U. BemiecTtBa MOJIEKYISIPHOTO H

HCMOJICKYJISIPHOTO

CTPOCHHS,  HX

PackpbiBaTb ~ CMBICII ~ OCHOBHBIX
XUMHUUYECKMX  TIOHATUH  «aToMy,
«XUMHUYECKHUI AJICMEHT,
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xapaktepuctuka. CTpoeHHue MOJIEKYJI.
Monenu MOJeKyI: MapoCTEeP>KHEBBIE U
Macitabuble. MonekynspHas wmacca.
[Ipumepsl BEIIECTB  MOJIEKYJISIPHOTO
CTPOEHUS: MEPEKUCH BOAOPOJA,
MOJIEKYJISIPHBIN BOJIOPOZ,
MOJICKYJISIDHBIA ~ KUCIIOPOJ,  O30H,
MOJIEKYJISIPHBIN @30T, MOJIEKYJISIPHBIN
Mo, BOAA, aMMHAK, YIJIEKUCIBIA Ta3,
dbymiepeH, MeTaH, OTWJIEH, CHOUPT
(3TUIIOBBIM COMPT), TIMLEPUH, YKCYC
(YkcycHast KHUCIIOTa), TJIOKO3a, caxap
(caxapo3za).

Hemonctpanuun  OOpasibl  BEHIECTB
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO
CTPOCHUH. Mopgenu HEKOTOPBIX
IPOCTBIX MOJIEKYJ (BOZA, YTIEKUCIbBIN
ras, KUCJI0pO/, BOJOPO.I)

«MOJIEKYJIa», HUCIOJIb3Yysl 3HAKOBYIO
CHUCTEMY XMMHH. PacKpbIBaTh CMBICIH
MOHATUSL ~ «XUMHUYECKAS  CBS3b.
PackpeiBaTh  pazmuuume  MeXIy
BEIIECTBAMH  MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS.
[IpyBoaUTH  MpUMEPHI  BEIIECTB
MOJIEKYJIIPHOTO CTPOEHUS.
OnuceiBaTh CTPOCHHE MOJIEKYJ IO
ux mojensM. Ha3piBaTh XUMHUUECKHE

aneMmeHThl.  OmpenensiTth  COCTaB
BEILIECTB (Ka4eCTBEHHBIH u
KOJIMYECTBEHHBIN) 10 UX (HopMysam.
Boruucnsats OTHOCUTEILHYIO

MOJIEKYJIIPHYIO MaccCy BEIIECTB.

CoctaBnath (OpMyJIbl BEIIECTB IO
ATOMHBIM IIPOLIEHTaM "
COOTHOLIEHUID MacC BJIEMEHTOB.
Ha3biBaTh MOJIEKYIJISIpHBIE BEIIECTBA
no wux (QopmyraM:  TMEpPEKUCH
BOJOPO/1a, MOJIEKYJISIPHBIA BOJIOPO/I,
MOJIEKYJIAPHBIA ~ KUCIIOPOA, O30H,
MOJIEKYJISIPHBIN asor,
MOJIEKYJIIPHBIN MOJ, BOJIa, aMMHAK,
YIJICKUCHBIN Tra3, QyJuiepeH, MeTaH,
TWIEH, COUPT (ITWIOBBIA CHUPT),
TJIMLEPHH, YKCYC (YKCcycHas
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KHUCIIOTA), IF0KO34, caxap
(caxapo3a). Habmonats
JNEMOHCTPUPYEMBIE MOJENH
Monekyn. Jlemarb  BBIBOIBI IO
pe3ynbTaTam MIPOBEICHHBIX
HaOJIIOICHUI
1(12) ['a3pl, XMAKOCTHM W TBEPABIC | ATperaTHble  COCTOAHUS  BemiecTBa | ONMUChIBATH  CBOWCTBA  TBEPABIX,
BEILECTBA (TBEpoe, KUAKOE, ra3000pa3HOE) U UX | )KUJKHX, TIa3000pa3HbIX BEIIECTB,
xapaktepucTiuka. CTpoeHue BOJBI B | BBLACISS 1704 CYILIECTBEHHbIE
TBEPJOM, KHUAKOM U Ta3000pa3HOM | IpU3HaKh. PackpblBaTh  CMBICTT
cocrosHud.  Kpucrajummueckue W | IOHATHM «KPHUCTAJUIMYECKUE
amop¢pHble  BemiecTBa. DU3MUECKHE | BEIIECTBAY, «aMOp(HbIE BEIIECTBAY,
IIPOLIECCHI: IUIaBJIEHUE, | «PU3HYECKUE CBOMCTBa».
KpUCTaJUIA3anus, ucrnapenue, | OnpenensTe NOHATHS «TEMIIEpaTypa
KOHJICHCalUs, CyOnuManus (BO3rOHKa). | MIJIABJICHUS, «TeMrmeparypa
@dusnuyeckre  CBOWCTBA  BEILIECTBA | KUNIEHUs». [IpuBoauts mpumMepsl
(Temneparypa TJIaBJICHUS U | KpUCTAUIMYECKUX H  aMOP(HBIX
TeMIlepaTypa KUIEHUs). BEILECTB. XapakTepu3oBaTh
Hemonctpauuu  [lnaBnenue  Bocka | (pU3MYECKHE MPOLECCHI: IUIABJICHUE,
(mapaduna) kak npuMep (GU3HUECKOTO | KPUCTAILTU3ALIMIO,
aBieHus. Kunenue BoAbl Kak MpUMeEp | UCIIapeHHEe, KOHJIEHCALUIO,
(bu3MYECcKOro sIBJICHUS cyOnuManuio (BO3roHKY)
XapakrepusoBaTb 3aBUCUMOCTD
(¢u3NYECKUX CBOMCTB BELIECTB OT
cTpoeHus BemecTB. HaOmromaTh
JEMOHCTPUPYEMBIE OTIBITHI u

OIIMCBhIBATH MX C IOMOINBIO POJIHOTO
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s3blka W SA3bIKa XUMHHU. Jlenath
BBIBOJIBI 10 pe3yJbTaram
MPOBEJICHHBIX  HAOMIOJICHUH |
XHUMHYECKHX OIIBITOB

1(13)

Kpucrammueckas
BEILECTBA

CTPYKTypa

Kpucramiesr. Kpucrammmueckas
pemerka. Monbl. Kpucrammmueckas
pelIeTKka MNOBapeHHOW comu. DopMbl
KpPUCTAJUIOB Pa3IUYHbIX BEIIECTB (KYO,
OKTa’ap,  JOAEKa’aAp,  poMOo31p,
CTOJIOUATHIE U MJIaCTUHYATHIE
KpHUCTaJUIbI). CpocTku. Jpy3bL.
JlennpuTsl.

JemoHCcTpauuu Kpucramnuueckas
pelIeTKa XJIOPH1a HaTpusl

Onpenenste TIOHSTHUSA «HOHY,
CKPUCTAJUIBDY,  «KPUCTAJUTMYECKas
peLIETKa. JleMoHCTpHpOBAaTH
3HaHUEe O (¢opMax KPHUCTAJIIOB
paznuuHbIX BemlectB. HabmonaTh
JEMOHCTPUPYEMBIE MaTepuaibl U
ONMCBIBATH UX C TIOMOULIBIO POJHOTO
sS3blKa MW fA3bIKa XuMud. Jlemate
BBIBOJIBI 1o pe3yybTaram
ITPOBEJICHHBIX HAOIIOICHUN

1(14)

Knaccudukarys BemecTs

Krnaccudukanus BeiecTs Mo cOCTaBy.
NunuBuayanbHble (YUCTHIE) BEIIECTBA
" CMECH. [Tpocteie BEIIIECTBA.
CnoxHble  BemecTBa  (XUMHYECKUE
coelMHeHus). MeTaribl 1 HeMeTallbl,
uX cBoucTtBa. Heopranuueckue wu
opraHudeckue BemiectBa. OCHOBHBIE
KJIaCChl HEOPTraHMYECKUX  BEUIECTB:
OKCHUJIbI, KHUCJIOTHI (COJIIHAs, CEpHas,
a30THas1, yrojpHas, ¢pocopHasi), Comu,
ocHoBanws. [llemoun.

JleMoHCTpauuu OO0pasuel
WHJIMBUAYAJIbHBIX BEIIECTB (METaJIbI,

BrrsaBisars pasnuums MEXKIY
WHJIVBUAYAJIbHBIM  BELIECTBOM H
cMmecbto.  IIpuBoguTe  mpuMepsl
WH/VBUAYaJIbHBIX BEIIECTB U CMECEU
u3 IMOBCEIHEBHON JKU3HHU.
PackppiBaTh  CMBICT ~ OCHOBHBIX
XUMHAYECKUX TIOHSATUHA  «IPOCTOE
BEILIECTBO», «CJO0KHOE BELIECTBOY,
UCIIONB3Yysd 3 3HAKOBYIO CHCTEMY
XUMHH. Knaccugummponats
BEILIECTBA HA NPOCTBIE U CIIOXKHBIE,
METaJIIBI 51 HEMETAIbI,
HEOPTaHWUYECKHE U OPraHUYECKHE.
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HEMETaJUIbl, CJIOKHBIE BEIEeCTBA) U
cMeceit (pacTBODHI, TPaHMUT).
3HaKOMCTBO C oOpa3laMud OKCHUJIOB,
KHUCJIOT, COJICH, OCHOBaHUM

XapakTepu3oBaTh CBOMCTBA
METAIIJIOB u HEMETAILIOB.
[IpuBomuTh  TpUMEpPHl  BEIIECTB

IPOCTBIX M CIIOKHBIX, METAJIOB U
HEMETAJUIOB, HEOPTaHWYECKUX |
opranmdeckux. KraccudunmpoBaTh
HEOpTraHWYECKUE  BEIIeCTBa  Ha
OKCH/JIBI, KHCJIOTBI, COJIH, OCHOBAHHS.
XapakTepru30BaTh OCHOBHBIC KJIACCHI
HEOPTaHUYCCKUX BEIICCTB: OKCHUIOB,
KHCJIOT, OCHOBaHHU, CoJIeH.
Ha3piBaTh coeMHEHUS W3YYEHHBIX
KJIACCOB HEOPTaHWYCCKHX BEIECTB.
HabmonaTs JIEMOHCTPUPYEMBIC
0o0pa3ibl M  ONHUCHIBATh HX C
MTOMOIIBIO POJHOTO SI3bIKA M SI3BIKA

xumuu.  Jlematb  BBIBOABI 11O
pe3yibraram IIPOBEACHHBIX
HaOIIOIEHUI
2 (15) IIpespamenus BelecTs — | dusznueckue M XUMHUYECKUe sBIICHUA. | PacKpbiBaTh CMBICII MIOHATUH
XUMHUYECKUE PEAKLUU XuMuueckass peaxuus. PeareHTsl U | «XMMUYECKUE SIBJICHUS,
MPOJYKTHI peaklMK. 3aKOH COXpaHEeHHUs | «(pu3nyeckue SIBJICHUS.

MacChbl.  YpPAaBHEHHE  XUMHUYECKOMN
peakiun. Kosddummentrr. [Ipusznaku
XUMHUYECKUX  pEaKluil: W3MCHCHHE
1[BETA, o0Opa3oBaHue ocaJika,
BBIZICJICHWE Ta3a, BBIJCICHUE WJIHN

OnpenensiTb MOHATHS «PEareHTHI»,
«TIPOAYKTHI peakiuuy. PaznnyaTth
XUMUYECKHE U PU3HIECKUE SIBIICHUS.
PackpeiBaTh ~ CMBICT ~ OCHOBHBIX
XAMHAYECKHUX IMOHATHH «XUMHYECKas
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MOTJIONIEHUE TEIJIa, BO3HUKHOBEHHE
CBETA. JlemoHCcTpanuu ['openne
BOCKOBOH (mapaMHOBOM) CBEYHM Kak
puMep XUMHYECKOTO SBJICHUSL.
[losiBneHue okpacku eHoyraienta B
NPUCYTCTBUM ILIEJIOYU (M3BECTKOBOM
BOAbI) KaK XHUMHUYECKOE SIBJICHUE.
[TomyTHEHHE H3BECTKOBOM BOJBI IpPH
JEWCTBUM  YTJIEKUCIOTO ras3a Kak

XUMHUYECKOE  SIBJICHHUE. Peakunu,
JIEMOHCTPUPYIOIINE MPU3HAKU
XAMUAYECKUX pEaKInu:

B3aMMOJICHCTBUE TIEPMaHTaHATa KaJHsl
C Ccynb(pUTOM HaATpus B KHUCIOH cpeje,
B3aMMOJICHCTBUE XJIOpUAA HATPUS C
HUTpPATOM cepedpa, B3aMMOJICHCTBUE
kapOoHaTa  HaTpus C  COJISTHOM
KHUCTIOTOM, B3aMMOJICHCTBHE XJIOPHIA
aMMOHHUSI C THIPOKCHIOM HATpHS,
TOpEHNE MarHus

dopMya», «XUMHYECKAsT PEAKLUS»,
UCIIOJIB3Ysl ~ 3HAKOBYKO  CHUCTEMY
XUMuU. PackpblBaTh CMBICI 3aKOHA
COXpaHEHUs MaccChl BELIECTB.
Ha3piBaTh mnpu3HaKu U yCJIOBHS
IPOTEKaHUSI XUMHUYECKUX PEAKIUH.

BrisaBisars IIPU3HAKH,
CBHUJIETEIILCTBYIOIAE O NMPOTEKAHUH
XUMHAYECKON peakuuu Ipu

BBIITOJIJHCHUHM XHUMHUYECKOI'O OIBITA.
CocTaBisiTh ypaBHEHUS XUMUUECKUX
peakiuii 1Mo CXeMaM pEaKiui.
Hab6monaTs JIEMOHCTPUPYEMBIC
OITBITHI U OIIMCHIBATh UX C TOMOIIILIO
POIHOIO s3bIKA U S3bIKA XUMMHH.
Jlenath BBIBOJIBI 110 pe3yJibTaTaM
MPOBEICHHBIX XMMUYECKUX OIBITOB

TEMA 2. OKCIIEPUMEHTAJIbHAA PABOTA C BEHLIECTBAMMU (6 u)

1 (16)

PacTBopeHue

PactBopenue. PactBopurens. PacTBop.

PactBOpuMOCTS. Haceplimennbri
pactBOop. MaccoBas 10Jis (MpOLICHTHAS
KOHIICHTpAIus) PacCTBOPEHHOTO

BemlectBa. JlaGopaTopHass  mocyna:
NpOOUPKH, XUMHUYECKHE  CTaKaHBhI,

PackpsiBath CMBICII MTOHATUHI
«PacTBOPEHUEY, «pacTBOp».
Onpenensath MTOHSTHUS

«PACTBOPUTEINDBY, «PACTBOPUMOCTHY,
«HACBIIIECHHBIN pacTBOP». Pasnnuars
Y Ha3plBaTh XUMHUYECKYHK IOCYAY:
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KOJIOBI (TUIOCKOJJOHHBIE C IIAPOBUTHBIM
U KOHHUYECKHM TYJIOBOM), BOPOHKH,

MUJINHAPBI, MCH3YPKH, ITUIICTKH,
MIIaTCIN, JIOKKH, CTYIIKH C IICCTUKAMU,
BBINIAPUTCIIBHBIC YallaKH.

JlemoHcTpannun  PactBOopsl  MeAHOTO
KyI[opoca pa3JIM4HOM KOHILICHTPALIUH.
JlaGoparopHas nocyzaa.
JlaGopaTopHbIit onbIT 1.
[IpuroroBieHue pacTBopa MOBAPEHHON
COJIN.

JlabopaTopHbilii OTIBIT 2.
[IpuroroBieHue pacTBopa MEIHOIO
KyInopoca

NpoOUpPKH, XUMHUYECKHE CTaKaHbl,
KOJIOBI,  BOPOHKH,  IMJIMHJIPBHI,
MEH3ypKH, [HUNETKH,  IINaTeNy,
JOXKKH, CTYOKA C TIECTUKaMH,
BBIMIAPUTENBHBIC YaIIKU. Beauciars
MacCOBYIO [IOJII0 PacTBOPEHHOTIO
BeliecTBa B pactBope. [losib30BaThCs
7a00paTOPHBIM 00OPYIOBAHHEM U

MOCYZI0M. Hcnonb3zoBaTh Ha
MIPAKTUKE TPUEMBl MPUTOTOBICHUS
pacTBopa. Habmonats

JIEMOHCTPHPYEMBbIE  PAacTBOPHI |
naboparopHyto nocyay. Habmomars
CaMOCTOSITEIIEHO IIPOBOJIUMEIC
OTIBITHI I OTMCHIBATH UX C TIOMOIIIBIO
POIHOTO SI3bIKA W SI3bIKA XUMHH.
Jlenate BBIBOABI TIO pE3yibTaTam
NPOBEJACHHBIX  HAOMIOJCHUH U
XUMHYECKHX OmbITOB. CoOroaaTh
npaBuia Oe3omacHOM padOThI TpH
IIPOBEJICHUH OIBITOB

1(17) [IpakTnueckas pabora 1. | [lepenuBanue  kuakoctu.  Ot16op | Mcnonb3oBaTh Ha MPaKTUKE MPUEMBbI
[Ipocreiimue XUMUYECKHUE | KUAKOCTH C TOMOIIbIO CTEKJISHHOM | IEpeMBaHMs KUJIKOCTU U OTOOpa
onepauuu TpyOOUKHU KUIKOCTH C MOMOILIBIO CTEKJISTHHOU

TPYOOUKH. JleMOHCTpUpOBaTh
3HAHUWE PA3IUYHOM  XMMHYECKOHN
IOCYJIbI. ITonmp30BaThHCA
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7a00paTOPHBIM  O0OPYJIOBAHHEM M

MOCY/I0M. Hab6mronate
CaMOCTOSTEIILHO MIPOBOJMMBIE
OIBITBI M ONIHUCHIBaTh HX. JlenaThb
BBIBOJIBI 1o pe3yJibTaTaM

MIPOBEICHHBIX XUMUYECKHUX OTBITOB.
CoOmroath mpaBuia OE30MaCHOM
paboOTHI IPH MPOBEACHUH OIBITOB

1(18)

OunbTpOBaHUE

OunbTPOBAHUE. OUIbTPHI.
NzrotoBnenne ¢uibrpa. MaTepuaibl
JULSL (GubTpPOB 3HaueHue

(GbuUIBTPOBaHMS B IOBCEIHEBHOM KU3HHU.
Hemonctpanuu OOpasibsl  GUIBTPOB.
Jlabopatopubiii  ombIT 3. Pasnenenue
CMECH TIeCKa ¥ TIOBapEHHOW COJIH
bunbTpOBaHUEM

Onpenensate MTOHATUS
«pubTpoBaHUEY, «PUIABTPB.
JleMOHCTpUpOBaTh 3HAHHE
pa3IMYHOM XUMHUYECKOU IOCYABI.
N3rotoBisTh buabTp u3
buIbTpPOBATEHOM Oymaru.
[Tonp30BaThCA 71a60paTOPHBIM
000opyoBaHUEM u TIOCYIOH.
Vcronp30BaTh Ha TMPaKTUKE MPUEM
bunbTpOBaHMUS. Habmonath
JTEMOHCTPHUPYEMbIC MaTepHabl.
HaOGmronate CaMOCTOSITEILHO

IPOBOJMMBIC OIBITHI U OIHUCHIBATH
UX C IOMOIIBIO POJHOTO S3bIKA M
A3bIKa XUMHH. JlemaTh BBIBOIBI 10
pe3yiibTaTamMm IIPOBEICHHBIX
XAMUYECKHX oOnbIToB. Co0mronaTh
npaBuia 0€30MacHO paboThl Mpu
IIPOBEJICHUH OIBITOB
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1(19) Harpepanue HarpeBanue. CnocoOwsl HarpeBaHus. | Onpenensrtb HOHATHUS
Kanpuunamus.  OOGopyaoBaHue ISl | «<HarpeBaHUEY, «KAITBIIHAIA.
HarpeBaHUs: ra3oBbIe neud, | JleMoHCTpUpOBaTh 3HaHUE
DIIEKTPUYECKUE TICUH, DJICKTPOIUTUTKH, | pa3IMYHBIX CIIOCOOOB HarpeBaHUsI.
ra30BbIC TOPEIKHU U CITUPTOBKH. Paznnyats u Ha3bIBaTh
Jemonctpaunn OOopyaoBanue s | 00OpyJOBaHUE JUIsI  HArpeBaHHUS:
HArpeBaHus: SJEKTPOIUIMTKH, T'a30BbIE | Ta30BbIC MEUH, dJICKTPHUECKUE TICUH,
TOpPEeNKH W CHOUPTOBKU. HarpeBanue | SMEKTPOIIUTKH, Ta30BbIE TOPEIKHA U
KHUJKOCTEH B CTakaHe W B MpoOupke. | cnupToBKU. Harpesars BemiecTBa Ha
Brigenenue xmopoduina U3 3€J€HOTO | DIEKTPOITUTKE. [Tonb30BaThCA
JucTa Opu 00pabOTKE €ro TropsyuM | 1abopaTopHbIM OOOPYJOBAaHUEM U
TUJIOBBIM CITUPTOM. nocyaoi. OmnuceIBaTh  CTPOECHUE
JlaGopaTopHhsiit onbiT 4. HarpeBanue Ha | uiaMmeHu CBEYMU. Ha6nronats
AIIEKTPOTIUTKE. o0opynoBaHue Uil  HarpeBaHUs.
JlabGopatopubiit  ombIT 5.  Ctpoenue | Habmogate JeMOHCTpUpyeMble U
IUIAMEHU CBEYH CaMOCTOSITEJIHO POBOJIUMBIE
OTIBITHI U OMUCHIBATh UX C TOMOUIBIO
POHOTO SI3bIKA W SI3BIKA XUMHH.
Jlenate BBIBOABI TIO pE3yJbTaTam
NPOBEJCHHBIX  HAOMIOJEHUN U
XUMHYECKUX OmbIToB. CoOmoaaTh
npaBuia Oe3omacHOM padOThI TpH
IPOBEJICHUH OMBITOB
1(20) BrinmapuBanue BrinmapuBanue. Jlabopatopnoe | Onpenensith MOHSTHUS
KPUCTAILTU3AIUS o0OpyZOBaHUE IS  BBINIAPUBAHUS: | «BBIIAPUBAHUCY»,  <«IUCTUIUISITUSN,

ra3oBasi rOpeyKa, JJIEKTPOIUIUTKA,
BbINapuTenbHast ¢apdopoBasi yaika,

CKPUCTAJIN3 A . Paznuuate wu
Ha3bIBATb O6Op}II[OBaHI/Ie pIn)b:|
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BOJISTHAS OaHsl. JMCTUILISITIHS
(meperoHka). JIMCTUIISATOPBI.
JluctunnupoBaHHasI BOJIA.
Kpucrammmzanus. OcobeHHOCTH pocTa
KPUCTAJIJIOB.

Hemonctpanuun  OOopyaoBaHuE  JJist
HarpeBaHus: SJICKTPOIUIUTKHU, Ta30BbIC
TrOpeNKu u CIIUPTOBKH.
Kpucrannuzanus HuTpaTa Kailus TpH

OXJIQKICHUH ero HACHIIIICHHOT'O
pacTBopa
JlaGopatopHbIit OmbIT 6.

Kpucramnusanus KaJIMiiHON CEIUTPHI

BBIIIApDHUBAHUA:. TAa30BYIO TOPCIKY,

ANEKTPOTUIUTKY,  BBIIAPUTEIHHYIO
dapdopoByro  HaliKy, BOISHYIO
OaHIo. XapakTepu3oBaThb
OCOOEHHOCTH POCTa KPHUCTAILIIOB.
HarpeBatb BEIllECTBA Ha

anekTporuntke. Mcmosnp3oBark Ha
IPAKTUKE IPUEM KpPUCTAJUIM3ALUU.

JleMoHCTpUpOBATH 3HaHUE
Pa3IMYHON XUMHUYECKOW ITOCYJBI.
[lons30BaThCs 1a00paTOPHBIM
000opyoBaHUEM u TIOCYIOH.
HaGmtonate  oOopynoBanue — mms
HarpeBaHusl. HaOmronathb
JEMOHCTPUPYEMBIE u
CaMOCTOSITEJIBHO IPOBOJUMBIE

OTIBITHI U OMUCHIBATh UX C TOMOUIBIO
POHOTO SI3bIKA W SI3BIKA XUMHH.
Jlenate BBIBOABI TIO pE3yJbTaTam
NPOBEJCHHBIX  HAOMIOJEHUN U
XUMHYECKUX OmbIToB. CoOmoaaTh
npaBuia Oe3omacHOW paboOThl MpHU
IPOBEJICHUH OMBITOB

1(21)

[Ipaktrueckas pabora 2.
[TpaBuiia paboThI CO
cnuproBkou. Harpesanue
KUJKOCTEN

[IpaBuna paGoThl CO CITUPTOBKOM.
Harpesanue xxunxocren [IpaBuna
paboThI co criupToBKO#. HarpeBanue

JIeMOHCTpUpOBaTh 3HAHHUE MPABUII
paboTBl CO CIHUPTOBKOW W MpaBUII
HarpeBaHus xuakocTeld. OnuceIBaTh
CTpoeHHE CcHnUpTOBKU. Harpesarts
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xunkocrten. [IpaBuna HarpeBaHus
JKUJIKOCTEH

KUJKOCTH Ha TUJIAMEHU CIUPTOBKH,
3QKUraTh W TYIIUTh CIHPTOBKY.
JleMOHCTpUpOBaTh 3HAHHE
pAa3JIMYHON XUMHYECKOW TMOCYHBI.
[Tonp30BaThCA 1a00paTOPHBIM
000pynoBaHuEM u MOCYI0M.
Hab6nronate CaMOCTOSITEIILHO
MPOBOJMMBIC ONBITHI M OMHUCHIBATH
UX C TOMOIIBI POJHOTO S3bIKA U
si3bika xumun. CoOnroaTh npaBuiia
0e3omacHo paboThI npu
MPOBEJECHNUHU OIBITOB

TEMA

3. BEHIECTBA BOKPYT HAC (7 )

1(22)

Bo3nyx u xkucinopon

Bosnayx. AtMmocdepa 3emu.
XUMUYECKUAMN COCTaB BO3/yXa.
CBoiicTBa BO3/yXa. BnaxHOCTE.
Kucnopon — CaMBbIH AKTUBHBIN

KOMIIOHEHT BO31yXa. ['opeHue BemecTs
B Kuciopoge. OKHUCIEHHE KUCIOPOIOM

OpTraHWYECKUX BEIIECTB — HWCTOYHUK
DHEPIrUuu YKUBBIX OpTraHU3MOB.
Pasznenenme BOo3gyxa Ha  a30T M

kuciaopon. Ilpumenenue kucmopona.
CoctaB BO3ayXa JIpeBHEH 3eMIIH.
KauecTtBo BO3/yXa. Toxkcnunble
BelllecTBa B Bo3ayxe. O30H.

XapakTepu3oBaTh COCTaB BO31yXa

JpeBHEMN 3eMiIn. OOBIACHATD
MOSIBJICHHE KUCIIOpoJia B aTMochepe
3eMin. OnuceIBaTh croco0

pa3zaelieHus BO3yXa Ha KUCIOPOI U
a30T. XapakTepu3oBaTb CBOMCTBA
BO3/yXa B CpPaBHEHUH co
CBOMCTBAMU BXOJAIIMX B HErO
VH/INBU1yaJIbHBIX BEILIECTB.
XapaktepuzoBaTh (PU3NYECKHE U
XAMHUYECKME CBOMCTBA MPOCTOIO
BEILIECTBA — KHMCJIOPOJA.
XapakTepu3oBaThb IIPUMEHECHUE
kucinopoaa. IlpuBoguTe npumepsl
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JemoHcTpauuun  JIeMOHCTpanMOHHBIN
onbIT «Kuciaopoa u3 TabaeToK»

TOKCUYHBIX  BELIECTB B BO3IyXE.
OueHuBaTh BIMSHUE XHMHYECKOTO
3arpsi3HEHUsS] OKpY’Karolel cpeapbl

Ha OpraHHu3M 4eJI0BEKa.
Hcnonp3oBaTh IpUOOPETEHHbBIE
3HAHUS JUTSI HKOJIOTUYECKU
IrPAMOTHOTO MOBE/ICHUS
B OKpyxatotieit cpeae. OObEKTUBHO
OLICHUBATh uH(pOpMaIIIO 0
BEIECTBAX u XUMHYECKHUX
rpoleccax. Kpurnueckn

OTHOCHUTBCSI K  IICEBJIOHAYYHOMH
nHpopManu, HEI0OPOCOBECTHOM
peKiamMe B CpEACTBaxX MacCOBOM
nHpopManuu. HaOmromats
JEMOHCTPUPYEMBbIS OIIBITHI 51
OMMCHIBATh UX C TIOMOIIBIO POTHOTO
A3bIKa W sA3bIKA XUMUH. JlenaTh
BBIBOJIBI 110 pe3ynbpTaTam
IIPOBEJCHHBIX XUMUYECKUX OINBITOB

1(23)

Bona

Bonga — camoe pacnpocTpaHeHHOE Ha
3emIie c0KHOe BelecTBo. Kpyropopot
BOJIbI Ha 3emire. ArperatHbie
cocrossHusg Boabl. IIpecHas Boga.
JuctnnnupoBanHass Bojga. Bopma —
OCHOBHOM KOMITIOHEHT BCEX JKUBBIX
opraHn3sMoB. Boga B opra"usme

OnpenensaATe NOHATHSA  «IIPECHAs
BOJa», «IWCTHJUIMPOBAHHAS BOZA».
XapakTepu3oBaTh busnueckue
CBOMCTBa BOAbI. PackpbIBaTh poOJIb
BOJAbI B OpraHuM3Me€ 4YeJOBEKa,
IPOMBIIIJIEHHOCTH W CEIbCKOM
XO034UCTBE. BBIUNCIATE aTOMHYIO H
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YyeJI0BeKa. Pomap BOJIBI B
MIPOMBIIIJIEHHOCTH u CEIILCKOM
xo03siicTBe. CTpOCHUE MOJIEKYIIbI BOJIBI.
Monekyna  BOAbI  Kak  JIUIOJIb.
BopoponHas cBsi3p M €€ BIMAHUE Ha
¢duznyeckue cpoiicTBa BoAbl. Boma —
BAKHENIIIMI PACTBOPUTEID

MacCcoBYIO JIOJII0  3JIEMEHTa IO
XUMUYeCcKol (opmylnie Ha mpumepe
BOJAbl. PackpbiBaTh CMBICT TOHSTHS

«BOJOpPOJIHAsS CBSI3bY.
YcraHaBIuBaTh IIPUYUHHO-
CJIEICTBEHHbBIE CBA3U MEXIY

CTPOCHHUEM BO/JIbI U €€ PU3NMUECKUMU
CBOMCTBaAMU

1(24)

Vriekucnbii ra3

YTraeKucneil ra3: COCTaB U CTPOCHHUE
MOJIEKYJIbl. ATperaTHble COCTOSIHUS U
¢dbu3nUecKkue CBOWCTBA  YIJIEKUCIIOTO
ra3za. PacTBOpUMOCTh YIJII€KHCIIOro ras3a
B BOJIE. YronbHas KHMCJIOTA.
XuMu4eckasi akTUBHOCTh YTJIEKUCIIOTO
raza. Posp yrimekucioro rasa B
IIPUPOJIE. Yraekucipii rasz —
«MapHUKOBBINA Ta3». PocT comepxanus
VIJIEKUCTIOTO Taza B atMmocdepe.
[Iporiecchl, MpUBOSAIINE K BBIJEICHUIO
VIJIEKUCTIOTO ra3za B aTtMocdepy.
KauecTBeHHas peakiysi Ha yTrIIeKUCIbII
ra3. Jlemoncrpauuu KavecTBeHHast
peaKIus Ha YIJIEKUCIIbIN Ta3

XapakTepu3oBaTh COCTaB u
CTPOCHUE MOJIEKYJIbl, Ba)KHEWUIIINE
puznueckue U XUMUYECKUE

CBOWCTBA YIJIEKHCIIOIO Ta3a M €ro
poars B mpupoae. OleHUBAThH
BIIMSHUE XUMUYECKOTO 3arps3HEHUs
OKpYXarmUel cpelpl Ha OpPraHu3M
yenoBeka. OOBEKTUBHO OIICHUBATH
uHpopMalMi0O O BEHIeCTBaX W

XUMUYECKUX IPOLECCAX.
Hcnonp3oBaTh npuoOpEeTeHHbIE
3HAHUS JUTSI HKOJIOTUYECKU
rPaMOTHOTO MOBEACHUS B

OKpyKarouen cpene. Pacno3nHaBath
ONBITHBIM IYTE€M YTJEKUCIBIA Tas3.
Ha6mronate JIEMOHCTPUPYEMBIE
OIBITHI ¥ OMKUCHIBATH UX C MOMOILBIO
POAHOTO $I3bIKA W SI3bIKA XUMHH.
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I[eﬂaTB BBIBOJBI IIO PE3YyJIbTaTaM
IMPOBCACHHBIX XUMHNYCCKUX OIILITOB

1(25) [ToBapenHas coub [ToBapeHHas coylb — XJIOPU HATPHUS. | XapaKTepU30BaTb HAXOXKJICHHE B
Pu3nyeCcKre CBOMCTBA ITOBAPEHHON npupoae, CcocTtaB,  (U3UYECKUE
COJIM. 3HaYEHHUE IOBAPEHHOM COJIM JUIsl | CBOMCTBA, NPUMEHEHUE W 3HAYEHUE
JKUBBIX Oprann3MoB. Haxoxnenue IIOBAPEHHOM COJIM I KUBBIX
IIOBAPEHHOMU COJIM B IIPUPOJIE. opranusmoB.  KrnaccuduuupoBaTh
[IpuMeHeHne MOBapEHHOW COMIH. IIOBAPEHHYIO COJIb II0 CTEIECHHU
KameHnHnas cosib (ranur), ee 100b14a. YUCTOTHI 151 o CTEIICHU
IToBapeHHas cob B MOPCKOU BOJIE U M3MEITBbYECHHOCTH. ['pamoTHO
COJISIHBIX 03epax. CamocazoyHast conlb. | oOpamiatbcsi C  BEIIECTBAMU B
Kiaccudukanuys moBapeHHOM COJIM 110 | TOBCEIHEBHOM >ku3HU. Habmromarth
CTEIIEHU YHUCTOTHI U 11O CTENICHU JEMOHCTPUPYEMBIE MaTepuaibl U
U3MeNIbYeHHOCTH. MlogupoBanHas ONUCBIBATH UX C IIOMOLIBIO POJHOTO
IIUILIEBAast COJIb. A3bIKa M A3bIKa XuUMHH. Jlenmath
Hemonctpannu Kpucrammueckas BBIBOJIbI 1o pe3ysbTaram
peneTKa XJ0pu1a HaTpusl IPOBEICHHBIX  HAOMIOJEHUH U
XUMUYECKUX OIBITOB
1(26) ['mroko3a ['mrox03a — caMblii U3BECTHBIN XapakTepu30BaTh Ka4eCTBEHHBIA W

MpeCTaBUTEINb YIIIeBOA0B. DopMyria
r1I0K03bI. DU3MYECKHE CBOMCTBA
IJTFOKO3bl. PAaCTBOPUMOCTD IJTIOKO3bI B
BoJie. [I[pMeHeHNE TIIFOKO3bI B
KOHJAUTEPCKOMN MPOMBIIIJICHHOCTH.
['mrok03a — OCHOBHOM MCTOYHUK
SHEPIr'UM KUBBIX OPraHU3MOB.
AspoOHOE 1 aHA3POOHOE OKUCIICHUE

KOJIMYECTBEHHBI COCTAB MOJIEKYJIbI
[JIIOKO3bl, ee  (u3nyeckue U
XUMUYecKre (TopeHue u OpOoKeHUe)
CBOICTBA, IIPUMEHEHUE u
HaXO0XKIEHUE B MIPUPOJE.
PackpbIBaTh 3HaU€HUE IITOKO3BI IS
KUBBIX  OpPraHu3MoB. ['paMOTHO
oOpamatbCsi ¢  BEHIECTBAMU B
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TJTIOKO3BL. | TTMKOTEH 1 Kpaxmall Kak
WCTOYHUKH TIFOKO3BI B )KHBBIX
opranu3max. bpoxxeHue u ero
PUMEHEHHUE /ISl TIOYyYSHUS THIIEBBIX
MIPOTYKTOB.

Hemonctpanuu O0pasiibl TI0KO3HI,
caxapo3sbl, KpaxMasa

[IOBCEIHEBHON >KuU3HU. HalOimromarth
JIEMOHCTPUPYEMBIEC OIBITHI u
ONKCHIBATh UX C IMOMOIIBIO POAHOTO
sS3plKa M s3bIKa XuMuUHU. JlenaThb
BBIBOJIBI 1o pe3yJibTaTaM
MPOBEICHHBIX XUMUYECKHUX OTBITOB.

1(27)

MuHepaibl ¥ TOPHBIE TOPOBI

Munepaiisl. I'opHbIE IIOPOJBI.
XUMHYECKHM  COCTaB  MHUHEPAJIOB:
KBap1a, KQJIBIIUTA, MarHeTuTa

(MarHUTHOTO JKEJIe3HSKA), POJIOHUTA.
['opHbIE TIOPOABI:  MarMaTU4yecKUe,
ocaziouHble, MeTamopduyeckue. [ uHa,
MECOK, W3BECTHSK, Mpamop: COCTaB,
CBOWCTBAa,  IpuMeHeHue.  l3BecThb
HErauieHas M TallleHas: MOJYYEHHUE U
npuMeHeHue. M3BecTkoBas Boma H
M3BECTKOBOE MOJIOKO. JlemMoHcTpaunu
Komnexkuuss «MuHepasibl U TOpHBIE
nopoas». Komnekmusa «PazmaTtounsie
oOpa3Ipl TOJIE3HBIX HCKOMAeMbIX M
MetauioBy. Komnekuuss «KBapu B
MIPUPOJE. [Tpurorosiienue
M3BECTKOBOM BOJIbI

Paznmuuate TIOHATHA «MHUHEPAIIBDY,
«TOpHBIE IOPOABDY.
XapakTepu3oBaTh XAMUYECKUN
COCTaB, CBOMCTBA U NPUMEHEHUE
MHUHEPAJIOB:  KBapla, KaJbLHUTAa,
MarHeTuTa (MarHUTHOTO
JKEJe3HSKAa),  POJOHHUTA,  CEpHI,
30J10Ta, Meau. OnpenensaTb MOHATHS
«MarMaTU4eCcKue TOpHBIE MOPOIbL»,
«OCaJI0YHbIE  TOPHBIE  TOPOJBDY,
«meTamopduueckue TOPHBIE
IIOPOJBDY. XapakrepuzoBaTb
XUMHUYECKUH COCTaB, CBOMCTBA M
MIPUMEHECHHUE TOPHBIX TOPOI: TJIMHBI,
IecKa,  HM3BECTHSKA,  Mpamopa.
HaGmronarts JIEMOHCTPUPYEMBIE
MaTepHUabl, ONBbITHl U ONUCHIBATH UX
C MOMOILBIO POJHOTO SI3bIKA U SI3bIKA
xumun.  Jlenatp  BBIBOABI 1O
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pe3ynbpTaram
HaOII0IEHUI

IMPOBCACHHBIX

1(28)

['oproune
HEPTh, Yroib

BCIICCTBA.

ras,

[Ipupoansii ra3, ero cocraB. MeraH:
COCTaB  MOJIEKYJIbl, CBOMCTBA W
npumeHenue. Hedtob: cocras, CBOICTBA,
npumeHenue. IlocnencTsus pasnutus
He(TH Ha BOJHBIE MOBEPXHOCTU MOpEH
u okeaHoB. IlepepaboTka HedTHU:
MEeperoHKka U KpeKuHr. [IpoayKThl
nepepaboTKu HePTH U UX TPUMEHEHUE.
Hed1b, npupoanblii ¥ CIaHIIEBBIN Ta3,
Oypblif M KaMEHHBIA YroJyib, TOpd: UX
oOpa3oBaHME U 3aJleTaHUE B 3EMHOM
kope. AnTpanut. KokcoBaHue yriis.
[TpoayKThI KOKCOBaHHS (xoKc,
KaMEHHOYTOJIbHas cMoJia u
CBETWJIbHBIM (KOKCOBBIM) Tra3) W HX
npumeHenue. [lpumenenue Topda.

Hemonctpanun Komnekuust «Hedts u

POTYKTHI ee nepepadoTKm».
Komnekuuss «KameHHblii  yroib u
MPOTYKTHI ero nepepadoTKm».

Komnexkuuss «Topd u mpoaykTsl ero
nepepadoTKI»

XapaktepuszoBaTh 00pa3oBaHuE U
3aJleraHie B 3€MHOM  KOpeE
IPUPOAHOTO Ta3a, CIAHILIEBOrO rasa,
HepTH, KaMeHHoOro yris, Topda.
XapakTepu3oBaTh COCTaB
MOJIEKYJIbI, CBOMCTBA U IPUMEHEHHE
MeTaHa. XapaKTepU30BaThb COCTaB,
CBOMCTBa M TIpUMEHEHHUE HeQTH,
KaMeHHoro  yriass u  Topda.
XapakTepu3oBaTh OCHOBHBIE
HAMpaBJCHUS  UCIONB30BAaHUA U
nepepaboTku HedTHU, TPUPOTHOTO
raza 1 KaMeHHOro yrisi. OnpeaensTh
MOHATHUSL «IEPETOHKA», «KPEKUHTY,

«KOKCOBaHUE. [IpuBOINTH
IPUMEPHI MPAKTHUECKOTO
UCTIOJTb30BaHUS POAYKTOB
nepepaboOTKM  MPUPOJHOTO  Tasa,

He(TU U KaMeHHOTOo yriis. [ paMoTHO
oOpaiatbcsi C  BelIeCTBaMH B
MMOBCEIHEBHOM JKU3HU.
JleMoHCTpUpOBATH IIOHUMAaHUE
MOCJICICTBUNA pa3nuTusi HedTH Ha
BOJIHbIE TIOBEPXHOCTH MOpEH H
OKEaHOB. Habmonate
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JEMOHCTPUPYEMBIE MaTepuanbl U
OIHCHIBATh UX C IMOMOIIBIO POJAHOTO
A3blKa M A3bIKa XUMMH. Jlenatb
BBIBO/IbI o pe3ysibTaTamMm
IPOBEJICHHBIX HAOIIOJEHUM.

TEMA 4. 3BHAKOMCTBO C MATEPUAJIAMMU (4u)

1(29)

MeTaibl U CIJIaBbI

Merannsl. [IpencraBurenn
METAJJIOB — Keneso, MeJlb,
ATIOMUHHM, L[HWHK, OJIOBO, CBUHEI,
cepeOpo, 30JI0TO, TIUIATUHA, PTYTh.
OxuHcIIeHHEe  KHCIIOPOJOM  BO3AyXa.
CaoiictBa MmetamioB. I[lmacTUYHOCTB.
Taryuects. CmaBbl  (JIypajtOMuH,
YyryH, CTajb, JaTyHb H OpOH3a):
COCTasB, CBOWCTBA, IIPUMEHEHHUE.
[IpomblnuieHHast 10ObIYa METAJIOB U3
pyA: TOTYy4YEHUE IIMHKA W3 LIMHKOBOM
OOMaHKH U YyT'yHA U3 KEJIE3HOU PY/IbI.
Mertamibl, HaXOIAIIMECS B MPUPOJIE B
CaMOPOJHOM BHJE: 30JI0TO W IUIATHHA.
IIpumeHenue Merauios.
JlemoHcTpanuu Komnekmms
«ANIOMUHMHA W €ro  CIUIaBbD».
Komtexkuus «OKene3o m ero criaBb.
Komnexkuus «Pa3natounsie 00pasiibl
MOJIE3HBIX HMCKOIMAEMBIX U METAJIOBY.
Komnexkuus «HyryH u cranby»

XapakTepu3oBaTh HaxXO0XKICHUE B
IpUPOJIEC, TOJYyYEHUE, CBOMCTBA H
00JIacCTM TPUMEHEHUsSI METaJUIOB.
[IpuBoauTh  OPUMETHI  IPOCTHIX
BEILIECTB — METAJLJIOB.
XapakTepu3oBaTb COCTaB, CBOMCTBA
U IpUMEHEHUE HanboJee N3BECTHBIX
criaBoB. ['paMoTHO oOparmartbes
BEIIECTBAMU B  TIOBCEJHEBHOM
KU3ZHHU. Hab6mronath
JEMOHCTPUPYEMbIE MaTepualbl U
ONKMCHIBATh UX C MOMOIIBIO POAHOTO
s3bIKa W s3bIKa Xumuu. Jlenathb
BBIBO/IbI 1o pe3yJibTaTaM
MIPOBEJICHHBIX HAOIIOCHUH.

37



1(30)

CrekJio

Crexna  kak  amopdHble  Tena.
KBapuieBoe ¥ CHJIMKAaTHOE CTEKJIO:
COCTaB, MOJIy4YeHHE, CBOIICTBA.
[TonyyeHne BBICOKOXYA0KECTBEHHBIX
U3/ICJIUA  PYYHBIM BBIAYBaHUEM U3
crekna. Okxpacka CTEKOJ HOHAMH

MeTaoB.  CMmanbThl —  TIIyLIEHBIE
(mempo3paunbie) ctekia. JKusup u
NESITENbHOCTD M. B. JlomoHOCOBA.

[IpuMeHEHNE CTEKOIL.
Hemonctpannu Kosmekuus «Ctexio u
WU3CHUs U3 CTEKIIay

XapaKkTepru30BaTh COCTaB,
TIOJIYYCHHUE, CBOMCTBA, IIPUMCHCHHUE
KBapIICBOTO U CHJIMKATHOTO CTEKJIA.
XapakTepru3oBaTh COCTaB IIBETHBIX
crekosl. OmnuceIBaTh XUMHYECKHE
peakmuu, JIeKalmye B OCHOBE
MOJIYYCHUSI CHJIMKATHOTO —CTEKJIa.
['pamoTHO oOpararbcs C
BEIIECTBAMU B  IIOBCEIHEBHOMU
KU3HH. J|eMOHCTpHpOBATh 3HAHWE
HanOojJee BaXHBIX CBEICHUU O
JKU3HU u JIESITEIbHOCTH
M. B. JlomoHOCOBA. HaOmronath
JEMOHCTPUPYEMBbIC MaTepuaibl |
OTIMCHIBATh UX C ITOMOIIBIO POJTHOTO
s3blKa W sA3bIKa XUMHU. Jlenath
BBIBOJIBI 10 pe3yabTaTam
IIPOBEICHHBIX HAOIOICHUH

1(31)

Kepamuka

Kepamuka (dhapdop u dasinc): cnocobd
[IOJIy4YEHUs, CBOWCTBA. I'masype.
IIpumeHeHune KepaMuKu

Hemonctpauuu Koiekuust o6pa3non
dapdopa, pasHca, 000KKECHHOU TITMHBI

XapakTepu3oBaTh [OJIy4YEHHE,
CBOWCTBA, MPUMEHEHHE KEPAMUKU
(bapdopa, dasuca). I['pamoTHO
oOpaiatbcsi C  BelIeCTBaMH B
[MIOBCEIHEBHON >KM3HU. HalOimromath
JEMOHCTPUPYEMbIE MaTepuaabl U
ONUCHIBATh UX C MTOMONILIO POJHOTO
s3pIKa W sA3bIKa xumud. Jlemath
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BBIBOJIBI 1o pe3yJbTaram
MIPOBEJICHHBIX HAOIIOCHUI

1(32) [Tonumepsl [Tomumepsr. ObpazoBanue mnoauMepoB | OnpenensiTe MOHITHS «MOHOMEPY,
13 MOHOMEpOB. Makpomouiekyna. Bunel | «mmonumep, «MAKPOMOJIEKYJIay.
MOJIUMEPOB: IUJIACTUKUA (MONHUATUIIEH, | OOBSICHATH CBSI3b CTpOCHUS
TTOJIUTIPOITUJIEH, MOJIUKapOOHATHI, | IOJIUMEPA C  €r0  CBOMCTBaMH.
TeIIoH, nonudTHiIeHTepedTanar), | OnucelBaTh  COCTaB,  CBOMCTBA,
anacToMepsl  (Kaydyykd,  pe3uHa), | COCOObl MOJTYYEHUs] U MPUMEHEHUS
MOJIUMEpPHBbIE BOJIOKHA. OCOOEHHOCTH | H3YYEHHBIX MTOJIMMEPHBIX
MOTYYCHHUS MOJINMEPOB, UX | MAaTepUaJoB: IJJACTMACC, BOJIOKOH,
IIPUMEHEHUE. CuHTETHYECKHE U | DJITACTOMEPOB. Paznuuath
MPUPOIHBIE TOJTUMEPHI. CUHTETHYECKHE U  MPUPOJHbBIC
JemoHCcTpauuu Komneknus | momumepsl. ['pamoTHO 0Opaiatbes ¢
«IInacrmacce». Komnekuus «Kayuyk v | BemecteBaMu B [OBCEJHEBHOM
MPOYKThI ero nepepadoTKN». | )KU3HH. Habmomats
Kosutekuus «BomokHay JEMOHCTPUPYEMBIE MaTepuanbl U
OMUCHIBATH UX C TIOMOUIBIO POJHOTO
si3blka U sA3bIKa Xumuu. Jlenathb
BBIBO/IbI 1o pe3ynbTaram
POBEJICHHBIX HAOJIIOJEHUHN
1(33) O6o01maroree MOBTOPEHUE BrinonHneHnue yrnpaxxHeHU, OcymiecTBIATh  IMO3HABATEIbHYIO
MO3BOJISIONINX CHCTEMATU3UPOBATh U | peIIeKCHIO B OTHOILICHUU
00O0OLIUTH MOTY4YESHHbIE 3HAHUS 110 COOCTBEHHBIX JIOCTUKEHUI B
Kypcy Opolecce peleHus y4eOHBIX U
NI03HABATEJIbHBIX 3a4a4
1(34) HroroBas koHTposbHas padora | KoHTposb 3HaHUIT 110 KypCy OcylecTBIATh  MO3HABATENBHYIO

pediexcuio B OTHOIICHUU
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COOCTBEHHBIX I[OCTI/I)KCHI/Iﬁ

mpoliecce pelieHus ydeOHbIX U

IIO3HABAaTCJIBHBIX 3a1a4

B
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