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MoacHUTenbHaA 3anuUcKa

Pabouas nmporpamma o EcreTBo3HanuIo pazpaboTaHa 11l OCHOBHOI IIIKOJIBI, COCTaBJICHA HA
ocHoBe DYHIAMEHTAIILHOTO sI/Ipa CoAepkKaHus 001Iero oopa3oBaHus, TpeOOBaHUHN K
pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0OIIIETO
o0pa3oBaHus, MPEACTaBICHHBIX B DeepantbHbIM FOCYJapCTBEHHOM 00pa3oBaTeIbHOM
cTaHjaapTe o011ero oopazoBaHusi BTOPOro TOKOJIEHUS, IPUMEPHOM POrpaMMbl OCHOBHOT'O
o0uiero oOpa3oBaHus 110 XUMUU. B Hell yUnTHIBatOTCSI OCHOBHBIE UEH ITOJIOKEHUS TPOTPAMMBI
pa3BUTHS U GOPMHUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX JICHCTBUHN /111 OCHOBHOTO OOIIETO
o0pa3oBaHus, COOIIOIAETCS IPEEMCTBEHHOCTD € IIPUMEPHBIMU IIPOrpaMMaMH Ha4aJaIbHOI'O
oOmiero o6pazoBanus. JlaHHas nporpaMma KOHKPETU3UPYET COlepKaHUe CTaH1apTa, 1aéT
pacripesiesieHle y4eOHbIX 4acoB 10 pa3zesiaM Kypca, IOC/Ie0BaTeIbHOCTh U3YYEHUs TEM U
pa3zesnoB ¢ y4€TOM METANpeIMETHBIX U IPEAMETHBIX CBA3EH, JIOTUKU y4eOHOro mporiecca,
BO3PACTHBIX OCOOCHHOCTEH ydaImuxcsl.

HopmaTuBHbIE JOKYMeHTbI

[Tporpamma no yue6HOMY npeamety EcTecTBo3HaHME cocTaBiieHa HA OCHOBE CIIEIYIOIINX
HOPMATHBHBIX JJOKYMEHTOB:

- ®enepanpHOro 3akona Ne 273 «O06 obpazoanuu B Poccuiickoit deneparun» cr.2, 1.9, B
COOTBETCTBUU ¢ TpeboBanusiMu PenepanbHOro ['ocyaapcTBeHHOro 00pa3oBaTeIbHOrO
CTaHapTa OCHOBHOTO 0011ero oopazoBanus (manee ®I'OC).

- denepanbHOro rocyAapCTBEHHOr0 00pa30BaTENbHOIO CTaH1apTa OCHOBHOI'O OOIIETO
obpazoBanus (mpuka3 MunucrepcTa oopasoBanus U Hayku Poccutickoii @enepanuu ot «17»
nexabpst 2010 r. Ne 1897);

- [IpuMepHO# OCHOBHO# 00pa30BaTENILHOM MTPOrpaMMbl OCHOBHOTO 00IIIer0 00pa30BaHus
(http://www.fgosreestr.ru, ono0peHa peeHrueM QeneparbHOT0 Y4eOHO-METOIUUYECKOTO
00beMHeHus o oo1eMy oopa3zoBanuio (mpoTokoi oT 8 ampesst 2015 1. Ne 1/15).

- IIpuka3 MunucrepctBa oopazoBanus U Hayku Poccuiickoit @enepanun (MunoOpHayku
Poccun) «O0 yrBepxaeHun enepaabHOro nepeuHs yueOHMKOB, pEKOMEH/I0BaHHBIX K
UCTIOJIB30BaHUIO TIPU pealTM3allii UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTeNbHbIX IPOrpaMM HauaabHOT0, OOLIETO U CPEIHEro 00IIero 00pa3oBaHus B TEKYIIEM
y4eOHOM TOfy.

- PexomMeHma1mu no ocHaIeHuo o0Ieo00pa3oBaTeIbHbIX YUpEKICHUNH yUeOHBIM U
yueOHOIabopaToOpHBIM 000pyI0BaHHEM, HE0OX0AUMBIM i1 peanu3zanui @I'OC ocHOBHOTO
o01ero o6pa3oBaHusI.

- I'uruennueckux TpedOBaHUMN K yCIOBHUSIM 00y4eHHS B 00I11€00pa30BaTENbHBIX YUPEXKICHUAX
CanlluH 2.4.2.2821-10 ot 29 nexabps 2010 roga Ne 189.

[Tporpamma npeamera «EctecTBo3HaHUE 111 7 KJIacca COCTaBJIEHA HA OCHOBE aBTOPCKOI
nporpammsl O.C. ['abpuensna u U.I'. Octpoymosa (IIporpamma xypca xumuu jyist 7
kiacca./O.C. I'abpuensn, I A. [lunapesa/.-M.: [Ipoda 2022). Takxe npHu coCTaBICHUU
porpaMMbl ObIJIO UCTIONIB30BaHO MeToanyeckoe Moco0ue K MPOoneIeBTHIECKOMY KypCy
/"Xumus. BBoansriii kypc. 7 knace/"O. C. T'abpuensn, I'. A. unapesa. M.: [Ipoda,
(mporpamma, TeMaTH4ECKOE TUIaHWPOBaHKE, peKoMeHaluu). MecTo npeaMera B yueOHOM
JIaHe

Ha n3yuyenue nporeneBTHIecKoro Kypca XuMum OTBOANUTCA 1 4 B Henemro, Bcero 34 4. B Tom
YHClie - 4 MPaKTUYECKUX 3aHATHS U 3 KOHTPOJIbHBIE paboThl. B cucteme ecrecTBEHHOHAYYHOTO



00pa30BaHUs XUMHMI KaK yueOHBII IpeIMeT 3aHUMAeT BaXKHOE MECTO B IIO3HAHUU 3aKOHOB
npUpobl, POPMUPOBAHNH HAYYHON KApTUHBI MUPA, CO3/1aHUU OCHOBBI XUMUYECKHX 3HAHHH,
HEOOXOIMMBIX JUIS TOBCETHEBHOM JKM3HU, HABBIKOB 3/IOPOBOTO M O€3011acHOTO JJISl YeIOBEKa U
OKpY’KalomIen ero cpensl 00pasa KU3HH, a TAKKE B BOCHUTAHUHU SKOJIOTUYECKON KYIbTYPBI.
IToaTOMY HM3y4eHHUE IpeIMeTa OCHOBAHO HA MEKIIPEAMETHBIX CBA34X C IPEIMETAMM:
«buonorusy, «I'eorpadpusy, «Mcropusy», «JIuteparypa», «Maremaruka», «Pycckuil si3p1k»,
«Dusukan.

N3yuenune npeamera Beaércs no yueOHUKy «Xumusi. BBoanslii kypce. 7 kiace» O. C. I'aGpuensiy,
. T'. Octpoymos, A. K. Axnebununa M.: [Ipoda, 2022 r

HSyLIeHI/IC XMMHMHU B OCHOBHOM IIIKOJIE HaIpaBJICHO HA JOCTHXKCHUC CICAYIOINX ueneﬁ:

* OCBOECHHE BAXHEHUIINX 3HAHUN 00 OCHOBHBIX ITOHATHSIX U 3aKOHAX XMMHH, XUMHIECKON
CUMBOJIVKE;

¢ OBJIaJICHUC YMCHHAMU Ha6J'IIOI[aTB XUMHYECCKHUC SABJICHUA, IPOBOJNUTD XHUMHAYCCKHM
SKCIICPUMCHT, IPOU3BOAUTD paC4YCThl HA OCHOBC XUMHWYCCKUX q)OpMy.H BCIICCTB

* pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEH B Iporecce
IIPOBEJCHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITENIbHOTO IPUOOPETEHNSI 3HAHUM B
COOTBETCTBUM C BO3HUKAIOIIMMHU KU3HEHHBIMH TOTPEOHOCTSAMU;

* BOCIIMTAHUE OTHOILIEHUS K XUMHHU KaK K OTHOMY U3 (pyH/IaMEHTaIbHbIX KOMIIOHEHTOB
€CTECTBO3HAHUS U AJIEMEHTY OOIIEUeTIOBEUECKOH KYIbTYPBI;

* MPUMEHEHUE MMOTYICHHBIX 3HAHUN U YMEHUH JIJIs1 O€30MMaCHOTO MCIIOIh30BAHMSI BEIISCTB U
MaTepUajoB B OBITY, CEITLCKOM XO03s1CTBE U HA MPOU3BOJICTBE, PEIICHHMS MPAKTUICCKUX 3a/1a4 B
MOBCEHEBHOM KU3HU, IPEAYIIPEKICHUS SIBJICHUHN, HAHOCSIIHUX Bpe 3JJ0POBBIO UETIOBEKA U
OKpYKarollen cpese.

3agaun:

1. ®opmMupoBaTh 3HaHNE OCHOBHBIX IIOHATUN U 3aKOHOB XUMUM;

2. BociuThiBaTh 001I€UETIOBEUECKYIO KYIBTYPY;

3. Yuutp HaOII01aTh, IPUMEHSTH ITOJTY4YEHHbIE 3HAHUS Ha IIPaKTUKE.

PesynbTaThl 0OCBOCHHA YU4eOHOI0 IpeaMera.

JINYHOCTHBIMHU pe3y/IbTaTaAMH M3YUeHHs NpeaMeTa «XuMHs» B 7 Kjiacce ABJISIOTCS:

* BOCIIUTAHUE POCCUMCKON Ipa)/1aHCKON UACHTUYHOCTHU: aTpUOTHU3Ma, yBaxkeHUs K OTeuecTBy,
YyBCTBA OTBETCTBEHHOCTH U J0Jra nepes PoauHON, TOpAOCTH 3a pOCCUNCKYI0 XUMHUYECKYIO

HayKy;

- popMUpOBaHUE MOTHBAILIUU K OOYUCHHUIO U IEICHAIIPABICHHON MTO3HABATEILHOM
JESITENIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIIUXCS K CAMOPAa3BUTHIO U
caM000pa30BaHMIO;

: (I)OpMI/IpOBaHI/IC OCO3HAaHHOT'0, YBAXXUTCIIbHOT'O U ,Z[O6p0)KC.HaTCJIBHOTO OTHOIICHHUA K IPYTroMy
YCJIOBCKY, €TO MHCHUIO, MUPOBO33PCHUIO, TOTOBHOCTHU BECTU JUAJIOT;

* pa3BUTHE ICTETUIECKOTO CO3HAHMS, TBOPUECKOH NesITeTbHOCTH, (POPMUPOBAHNE HPABCTBEHHBIX
YYBCTB ¥ HDABCTBEHHOT'O TIOBEJICHHS, OCO3HAHHOTO W OTBETCTBEHHOTO OTHOIIICHUS K
COOCTBEHHBIM MTOCTYIIKAM;



* YCBOCHHME MPaBUIT 0E€30IIaCHOTO TTOBE/ICHHUS B UYPE3BBIYANHBIX CHTYAIIMX, OCO3HAHUE
HEOOXOIUMOCTH 3alTUTHI OKPYKaIOIIEH cpebl U (OPMUPOBAHKE IIEHHOCTH 3JOPOBOTO U
Oe3omacHOro 00pasa KU3HU;

- (popMupOBaHUE OCHOB COBPEMEHHOW XMMHUKO-3KOJIOTUYECKON KYJIbTYPhI M MBIIIUICHUS KaK
4aCTH 3KOJIOTMYECKOU KYJIBTYPBI.

MeTal’[penMeTHLIMI/I pe3yjJdbTaTaMu ABJAAIOTCH:

* ICIIOJIb30BAaHUE YMEHHI M HABBIKOB PA3IMYHBIX BUOB MTO3HABATEIBHOMN IESITEIIBHOCTH,
MPUMEHEHUE OCHOBHBIX METOJIOB IMO3HAHUS (CHCTEMHO-HH(OPMAIIMOHHBIN aHAIH3,
MOJICTUPOBAHUE) JUISI U3YUCHHSI PA3JIMUYHBIX CTOPOH OKPYXKAIOIeH eHCTBUTEILHOCTH;

* MICTIOJIb30BAaHUE OCHOBHBIX MHTEIUICKTYAIbHBIX ONEpaIHii: POpMYITMPOBAHKE TUIIOTE3, aHATHU3,
cpaBHEHHUE, 0000IICHNE, CHCTEMAaTH3allNs, BBISBIICHUE TPUYNHHO-CIICICTBEHHBIX CBS3EH, ITOMCK
aHaJIOTOB;

* YMCHHEC I'CHCPUPOBATE UACHU U OIIPCACIIATL CPCACTBA, HCO6XOIII/IMI)IC AJId UX peain3aluu; -
YMCHUEC OINMPCACIIATh LUCIIN U 3a]a4r JACATCIBHOCTH, BI)I6I/IpaTI) CpeAcCTBa pcain3alli LUCJIN U
IMPUMCHATDb UX HaA ITPAKTHKEC,

* ICIIOJIb30BaHUE PA3JIMUHBIX MCTOYHUKOB JUIs IOTY4YEHUSI XUMUYECKOM HH(pOpMaLUH.
IIpeameTHBIMM pe3ybTaTaMU SIBIISFOTCS:

* HIOHUMAHHC POJIM XUMHUHU B JKU3HH YCIIOBCKA U O6IJ_[CCTBa, JKMBOH M HEKUBOM IIpUpoOAC,

. (1)OpMI/IpOBaHI/Ie ICPpBOHAYAJIbHBIX Hpe,[[CTaBJ'IeHI/Iﬁ 0 BCILICCTBAX, UX IIPCBPAIICHUAX U
MMPAKTUYCCKOM INPUMCHCHUH

- OBJIaJICHUE TTOHATUNHBIM arrmapaToM XUMHUHN: XUMHUYECKUH QJICMCHT, aTOM, MOJICKYJIA,
OTHOCHUTCIIbHAs aTOMHAaA U MOJICKYJISApHAA MaCChl, BEIICCTBO, (I)I/ISI/I‘IGCKI/IG U XUMHNYCCKUC
SIBJICHUS, XUMHWYCCKasA PCAKIIMA;

* BIaACHUC CUMBOJIMYCECKHUM SA3BIKOM XHMMUHK. CHUMBOJIbI XUMHWYCCKUX 3JICMCHTOB, q)OpMy,TIBI
XUMHUYCCKUX BCIICCTB,

* OCO3HaHUE 0OBbEKTUBHON 3HAYMMOCTH OCHOB XMMUYECKON HayKH Kak 00J1aCTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMUUECKHUX IIPEBPALICHUN HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB KaK
OCHOBBI MHOTMX SIBJICHUH KMBOW M HEKUBOW MTPUPOLIBL;

* OBJIa/ICHHE OCHOBAMHU XMMHMUYECKON rPaMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATh U
00BEKTUBHO OLICHMUBATH )KU3HCHHBIC CUTYyalluH, CBA3aHHBIC C XI/IMI/ICI\/’I, HaBBLIKAaMH 0€30MaCHOTO
06paHl€HI/I$I C B€IIECTBaMHU, UCITIOJIb3yEMbBIMU B HOBCGI[HGBHOﬁ KU3HU; YMCHHUECM aHAJIIN3UPOBATH
Y TUTAHUPOBATH IKOJIOTMUECKH 0€301MacHOe MOBEJICHUE B IIETISIX COXPAHEHUS 3/I0POBbS 1
OKpYKarolleu Cpeibl;

* IPHOOPETEHHE OIIBITA HCIIOJIB30BAHMSI PA3JINYHBIX METOI0B U3yYEHHs BELIECTB: HAOII0IEHUS
3a UX MPEeBpaIEHUSIMU MIPU TPOBEIEHUH HECIOKHBIX XUMHUECKUX IKCIIEPUMEHTOB C
MCIIOJIb30BaHUEM JIaOOpaTOPHOTO 000PYAOBAHUS U TPUOOPOB;

-(hOpMHUpPOBAHKE MPECTABICHUN O 3HAYCHUU XUMHYECKOW HAYKH B PEIIEHUN COBPEMEHHBIX
9KOJIOTUYCECKUX npo6neM, B TOM YHUCJIC B MTPCAOTBPAIICHHUHN TEXHOTCHHBIX U DKOJIOTHYCCKUX
Karactpod.

Ilnanupyemsble pe3yibTaThbl H3y4eHHs Y4eOHOro npeaMera BolnyCKHUK HAYYUTCH !

* OIMCHIBATh CBOMCTBA BCILICCTB, BBIACIIAA UX CYIICCTBCHHLIC IIPHU3HAKU,



* XapaKTepHU30BaTh BEUIECTBA 10 COCTaBYy U CBOIICTBaM, YCTaHABINUBATH IPUUYUHHO-
CJIEICTBEHHBIE CBS3H MEXKIY JAHHBIMHU XapaKTEpPUCTUKAMHU BELIECTBA,

* paCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSATUM «aToM», «KMOJICKYJIay, «XHUMHUYECKUMN
OJIEMECHT», «IIPOCTOC BEIICCTBO», «CIIOXKHOE BCIICCTBO», UCIIOJb3Yysd 3HAKOBYIO CUCTEMY XUMUH,

- m1300pakaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOIIBIO XUMUYIECKUX (HOpMyIT;

* BBIYUCIIATh OTHOCUTCIIBHYIO MOJICKYJIAPHYIO MAaCCy BCUICCTB, a TAKKC MAaCCOBYIO JOJITO
XUMHUYECKOI'O 3JICMEHTA B COCAUMHECHUAX JJISI OLICHKH HUX HpaKTquCKOfI 3HAYUMOCTH,

- OOBICHATH CYThb XUMHUYCCKUX IMPOLECCCOB U X MPUHIUIIUAIIBHOC OTJIMYUC OT (I)I/I?;I/I‘-IGCKI/IX;
* Ha3bIBATh IPU3HAKHU U YCIOBHUA IMMPOTCKAHUA XUMHYCCKUX peaKHHﬁ;

* BBIABJIATH B IMTPOLECCE SKCIICPUMECHTA IPU3HAKHN, CBUACTCIIBCTBYIOIIHUEC O IPOTCKAaHUU
XUMHUYECKON PEaKIMH; * IPUTOTOBISATH PACTBOPHI C ONPEAEICHHON MaccOBOU Joei
PacTBOPEHHOIO BEIIECTBA;

* IPOBOJIUTH HECIIOKHBIC XUMUYECKHE OIBITHI M HAOJIFOICHHUS 32 H3MEHEHUSAMHU CBOMCTB BEIICCTB
B IIPOILIECCE MX MPEBPAICHHIA; COOII0IaTh MPaBUIa TCXHUKH 0€30IIaCHOCTH MPU ITPOBEACHUH
HAOJIIOJICHUI H OIBITOB;

* TIPOBOJIUTH CAMOCTOSITEITLHBIN MOUCK XUMUYIECKOW MH(DOPMAIIUU C UCIIOIH30BAaHHEM
Pa3TUYHBIX UCTOYHUKOB (HAYIHO-TIOMYJIIPHBIX U3JaHHH, KOMIIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNHTtepHeTa);

“MICTIOJIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHU JJIsi 00pabOoTKH HH(OpMAIIH.
BbINyCKHUK IOJYYHT BO3MOKHOCTBHAYYHUThCSH:
* TPAaMOTHO 00paIaThCs ¢ BEIIECTBAMH B IOBCEHEBHOM JKU3HU;

* 0CO3HABaTh HEOOXOIMMOCTh COOTIOICHUS MTPABIIT HKOJIOTHUECKH O€30MMacHOTO MTOBEICHNUS B
OKpYKarolle NPUPOIHON Cpene;

* UCII0JIb30BAaTh HpI/IO6peTéHHI>IG KIIFOYEBBIC KOMIICTCHTHOCTHU IIPH BBIIIOJIHCHUH TBOPYCCKUX
IMMPOCKTOB MOCBAIICHHBIX OTKPBITUIO U IPUMCHCHHIO BCILICCTB,

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, MCIIOJIb3YS CPEJCTBA YCTHOM U MUCbMEHHON
KOMMYHHKAIMH IPU paboTe ¢ TEKCTaMU y4eOHUKa U JJOTIOJIHUTEIBHOMN JIUTepaTypoii,
CIPAaBOYHBIMHU TAOJIMLIAMH, TIPOSBIISTE TOTOBHOCTh K YBaXKEHUIO HHOU TOUKH 3PEHUS NPH
00CYXKJI€HUH PEe3y/IbTaTOB BBIIOJIHEHHOMN paboThI;

* 00BEKTUBHO OLICHUBATh I/IH(bOpMaIII/IIO 0 BCHICCTBAX U XUMHWYCCKUX IMPOLECCAX, KPUTUUCCKU
OTHOCHUTBCS K TICEBIOHAYYHOU HH(OpMaLIUY, HET0OPOCOBECTHON peKiIaMe, Kacarolencs
WCIIOJIb30BaHUs PA3JINYHBIX BEILIECTB;

* CO3HABAaTh 3HAUCHUC TCOPETUUCCKUX 3HAHHUH JJIA HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA,

* pa3BUBaTh UHPOPMAIIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIyOeHHs 3HAaHUH 00 UCTOPUU
CTAHOBJICHUS XMMUYECKON HAyKH, €€ OCHOBHBIX ITOHATHH, & TAKKE€ O COBPEMEHHBIX
JOCTHIKCHUAX HAYKU U TEXHUKHU.

OO6mas xapakTepucTiKa yueoHoro npeamera. Mizydyenue kypca XMMUU B 7 KJ1acce TOTOBUT
y4alIuxcst K BOCIPUSATHIO HOBOT'O IIPEAMETa, 0a3upyeTcs Ha U3YUEHUH BEIECTB U XUMUYECKUX
IIPOLIECCOB, 3HAKOMBIX IIKOJIBHUKAM U3 IIOBCEAHEBHOM KU3HU, C MUHUMAJIbHBIM
UCIIOJIb30BaHNEM XUMUYECKUX (POPMYII, YpaBHEHUN, PEaKIMi U pacUeTHBIX 3a/a4.



Kypc noctpoen Ha uiee peann3aiiyi MeKIPEAMETHBIX CBA3EH XUMHHU C APYTHUMHU
€CTECTBEHHBIMH TUCIUIUIMHAMH, BBEJICHHBIMH B 00yUeHHE paHee WU MapajuleIbHO C XUMUEH, a
MOTOMY TTO3BOJISIET aKTYaJIM3UPOBATh XUMHUECKUE 3HAHUS YUALTUXCS, TOJIyYCHHBIE Ha YPOKax
PUPOJIOBEACHUS, OMONOTHH, Teorpaduu, GU3NKU U APYruX HAyK o mpupoje. B pesyibrare
YMEHBIIAETCS MICUXO0JI0rHYecKast Harpy3Ka Ha y4Jaluxcs ¢ MOSBICHUEM HOBBIX MPEIMETOB.
Taxum o6pazom, GopMHpYeETCsl TIOHUMAaHUE 00 HHTETPUPYIOLIEH POJIM XUMUU B CUCTEME
€CTECTBEHHBIX HayK, 3HAUUMOCTH 3TOTO MPeIMETa ISl yCHEIIHOTO OCBOSHHS CMEKHBIX
mucuuruiiH. Takast MHTerpaius crnocodcTByeT GOPMUPOBAHUIO €AMHON €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA yXKe Ha Ha4YaJIbHOM 3Tare u3ydeHust xumuu. CoaepKaHue Kypca BEICTPOEHO C
y4€TOM TICUXOJIOT0-TIeIarOTUYECKUX MPUHIIUIIOB, BO3PACTHBIX OCOOCHHOCTEH MIKOJILHUKOB. B
MOJIPOCTKOBOM BO3pacTe MPOUCXOAMUT PA3BUTHE MTO3HABATEIBLHON cephl, yueOHas e TeTbHOCTh
pUOOPETAeT YePThI AEATEIFHOCTH MO0 CAMOOPTaHU3AIMU M CAMOOOPa30BaHHIO, YIAIINECs
HAYMHAIOT OBJIAIEBAaTh TEOPETHYECKUM, (hOpMaTIbHBIM, pedIIeKCHBHBIM MblIIIeHHeM. Ha
HePBBIH IJIaH Y MOAPOCTKOB BBIABUTAETCS (POPMHUPOBAHNE YHHBEPCAIBHBIX YUCOHBIX ICHCTBUM,
00ecIeunBarOIINX PAa3BUTHE TPAKIAHCKON HACHTHYHOCTH, yJallliecs BKIIOYA0TCs B
KOMMYHUKATHBHYIO y4eOHYIO 1eSITeIbHOCTS, I/Ie IPe00IaaroT Takue e€ BUIAbL: yMEHHE TTOJIHO U
TOYHO BBIPA)KaTh CBOU MBICIIH; apTYMEHTUPOBATh CBOIO TOUKY 3pEHUS; paboTaTh B TPYIIIE,
HPEAICTAaBIATh U cOOOLIaTh MH(OPMALIUIO B YCTHOH U MUCbMEHHOIi (popme; BCTynaTh B
JAMAJIOT U T. 1.

OcHOBY H3y4YeHHsI Kypca eCTeCTBO3HAHUS COCTABJISIOT:

1) cucTeMHO-/1€ATeILHOCTHBIHN MOAXO0;

2) Teopusi MOATATHOTO (POPMUPOBAHMSI YMCTBEHHBIX JICHCTBUI;
3) IpUHLKIT UHTETPATUBHOTO MOJIX0/1a B 00pa30BaHUU;

4) UCTIONBL30BaHME IIEKTPOHHBIX 00Pa30BATEIbHBIX PECYPCOB.

JonosHurtenbHas gureparypa: 1.Anmuk6eposa JI. 10. 3anumarenbaas xumusi: Kaura s
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I'ypeBuu A. E., Ucaes [I. A., [Tonrtak JI. C. ®usuka. Xumus. 5—6 ki1 Meroauueckoe nocoodue.
— M.: lpoda, 1995. 5. 3aropckuii B. B. Orau notemnsie. @eilepBepk: ucTopusi, TEOpHUs,
npaktuka. — M.: llIkona um. A. H. Konmmoroposa «Camoo6pazoBanuey, 2000. 6.
3aHMMaTeIbHBIE OIBITHI C BEIIECTBAMU BOKPYT HAC: UJUIFOCTPUPOBAHHOE ITOCOOUE [T
[IKOJILHUKOB, U3YyUYalOIUX €CTECTBO3HAHUE, XUMHIO, dkojoruio/ABT. H. B. I'py3aesa, B. H.
JlaBpoBa, A. I'. Mypasbes.- CI16.: Kpucmac, 2003. 7.Kamau mupa. — M.: ABanTa+, 2001.
8.Kpaysep b., ®pumanti M. - Xumus. Jlabopatopuslit npaktukym. — M.: Xumus, 1995.
9.Kysnenosa H. E., [1laranoB M. A. OGyueHne Ha OCHOBE MEXIPEAMETHON nHTEerpauu. 8—9
k1. — M.: Benrana-I'pag, 2005. 10.Xumus u obuiectso: [lep. ¢ anri. — M.: Mup, 1995.
11.Xumus. MatepecHsie ypoku: / ABt.-cocT. B. H. ['onoBuep. — M.: HIIDHAC, 2005.
12.1rpemmnep I'. U., [Inuyruna I'. A. Jlugaktuueckue Urpsl mpu o0yuyeHUH XuMuu. — M.:
Hpoda, 2004. 13.B. A. Kpunman. Kaura ams aTeHus mo HeopraHuueckoi xumuu:, M.,
[Tpoceemienne, 2003 r 14.Xumus B Tabnunax: A. E. Haconoa, M., [lpoda, 2004 r 15. Xumus B
¢dopmynax: B. I'. Banos, O. H. I'ea. poda, 2004 r 16.111 BonpocoB no xumuu juist Beex: 1.
benemw, B. [Tymmp, M., [Ipocsemenue, 1994 r 17.Yto mbi 3Haem o xumun?: 10. H. Kykymikus,
M., Boiciias mikona, 1993 r 18.11poektHas aestenbHOCTh yu-ca. Xumud.: H. B. [llupmmuna,
Bonrorpan, Yunrens,2007 r

HNurtepHer-pecypesbl: http://him.1september.ru/ 'azera "Xumus" u caift juig yaurens "5 nay Ha
YPOK XUMHH"
http://www.openclass.ru/ caiiT o6pa3zoBarenbHbIil OTKPBITBIN Ki1acc



http://pedsovet.su/ caiit [lemcoBet.py ( mpe3eHTaIMU, Pa3pabOTKH)

http://www.zavuch.info/ caiit 3aBy4.uado

http://www.uroki.net/ Bce /i yauTens Ha caiiTe Y pOKU.HET
http://www.rusedu.ru/subcat_37.html apxuB yaeOHBIX Tporpamm u npe3eHTanuii PycEny
http://ru.wikipedia.org/wiki/3arnaBnas_crpanuna Bukumnenus Ha pycCKOM sI3bIKe
http://window.edu.ru/ Equnoe okHo [locTym k 00pa3oBaTenbHBIM pecypcaM
http://festival.1september.ru/ @ecTuBanb negaroruueckux uuei «OTKPBITHIH YPOK»
http://www.uchportal.ru/ Yuutenbckuii mopran
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6{t8rr135 xonnexius pedepaToB
JUTSL yJanuxcst

Conep:kanue y4eOHOro npeamera
(1 g B HEepemnto; Bcero 34 u.)

Tema 1. Xumus B ueHTpe ecrectBo3Hanus (13 1) XuMus Kak 4aCTh €CTECTBO3HAHMUSL.
[Ipenmer xumuu. XvMHUsL — 4acTh €CTECTBO3HAHMS. B3aMMOOTHOLIEHHUS YEJIOBEKA U
okpyxatomiero mupa. [Ipeamer xumun. @uznueckue Tena u BemiecTBa. CBONCTBA BELLIECTB.
[IpumeneHue BelecTB Ha OCHOBE UX CBOMCTB. HabimoieHre u SKCIepUMEHT KaK METO/IbI
U3y4eHHsI €CTeCTBO3HAHMA U XuMuK. Habroenne kak OCHOBHOM METO/ TO3HAHHS
OKPY’KaIoIero MUpa. Y CJIOBUs MpoBeneHMs Ha0moaeHns. [ unore3a. DxcnepuMenT. BoiBo.
Crtpoenue mamenu. Jlabopatopus u o6opynoBanue. MonenupoBanue. Mojenb,
MoenupoBanue. OcoOEHHOCTH MOAETUPOBaHUs B reorpaduu, pusnke, 6uoiaoruu. Moaenu B
ouonorun. Mynsbxu. Mogenu B ¢pusuke. Dnekrpodopnas mamuHa. ['eorpaduueckue moaenu.
XUMHYECKUE MOJIENIU: TTPeIMETHBIE (MOJIEIN aTOMa, MOJIEKYJI, XUMHUECKUX U MPOMBIIUIEHHBIX
MIPOU3BO/JICTB), 3HAKOBBIE, HJIM CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYJIbI BEIIECTB,
ypaBHEHHUA peakiuii). XuMudeckue 3Haku U GopMysibl. XUMUYECKHH 3JIeMEHT. XUMUYECKHE
3Haku. x o6o3HaueHue, npousHoieHne. XuMudeckue Gopmyrsl BeiecTs. [Ipocteie u
cloxHbIe BemecTBa. Muaekco u koagduimeHTsl. KauecTBeHHBIN U KOJTHMYECTBEHHBIN COCTAB
BellecTBa. XuMUs U pU3MKa. Y HUBEPCATbHBIN XapaKTep MOJI0KEHUI MOJIEKYISIPHO-
KHUHETH4eCcKo Teopuu. [IoHATHS «aToM», «MOJIeKya», «MoH». CTpoeHue BELIECTBA.
Kpucrannnueckoe coctosiHue BeuecTBa. Kpucraminueckue pemerky TBEPAbIX BEIIECTB.
Huddysus. bpoynosckoe nBmkenue. BemecTBa MOJIEKYIIPHOTO M HEMOJIEKYJISIPHOTO CTPOSHUSI.
ArperaTHble cocTosiHUS BelecTB. [IoHsATHE 00 arperaTHOM COCTOSIHUU BeriecTBa. Ou3ndeckue u
XUMHUYECKHE sABJIeHUs. ['a3000pa3Hble, )KUJIKHE U TBEp/Ible BenlecTBAa. AMOP(HBIE BELIECTBA.
Xumus u reorpadusi. Ctpoenne 3eMiu: siapo, MaHTUsA, Kopa. Jlutochepa. MuHepansl u ropHbIe
nopobl. Marmaruueckre u ocafouHble (HEOpraHu4ecKue U OpraHu4ecKye, B TOM YUCIie U
roproyme) nopoabl. XUMus U 61oa0rus. XUMUYECKUN COCTaB )KUBOW KJIETKU: HEOpraHUYECKHe
(BoJa 1 MUHEpAJIbHBIE COJIM) U OpraHnyeckue (OeNnKu, )KUpbl, YIIIeBO/Ibl, BATAMUHBI) BELLIECTBA.
buonorunueckast posib BoJbI B )XKHBO#M KjeTke. DoTtocuuTe3. Xmopodusi. buonorudeckoe
3Hau€HUE KUPOB, OCJIKOB, APUPHBIX MacCell, YII€BOJI0OB U BAUTAMUHOB JJIs JKU3HEAESITEIbHOCTH
oprann3moB. KauecTBeHHbIe peakiiuu B xumuu. KauecTBeHHble peakiuu. PacriozHaBanme
BEILECTB C MTOMOIIIbIO KAYECTBEHHBIX peakuil. AHanuTH4ecKui curai. Onpeaensemoe
BEIIECTBO U PEaKTHB HA HETO.

JeMoHcTpauun

*Konnexius pa3IuyHbIX MpeaMeToB Win (poTorpaduii mpeaAMeToB U3 ATFOMUHHUS [T
WLTIOCTPAIINH UJICH «CBOMCTBA — MPUMEHEHHEY.

*Y4eOHOe 000pyI0BaHKE, UCTIOJIb3yeMOe Ha ypoKax (hU3UKH, OMOJIOTHH, Treorpadui U XUMUH.
*DnextpodopHas MammuHa B 1ecTBuM. | eorpaduueckue Mmoaenu (riodyc, KapTa).
buonornueckne Moienu (MyJISHKA OPTaHOB M CHCTEM OPT'aHOB PACTEHUH, )KUBOTHBIX H
yenroBeka). Ou3ndeckne U XUMHISCKHAE MOJICITH aTOMOB, MOJICKYJT BEIIECTB M KPUCTAJUTMYECKUX
pELIETOK. *O0BEeMHBIC U TAPOCTEPIKHEBBIE MOJICTH BOJIHI,



YIJIEKUCIIOTO U CEPHUCTOTO ra30B, METaHa. *O0pa3iibl TBEPABIX BEIECTB
KPUCTANTUYECKOT0 CTPOCHUS. MOAETN KPUCTAJUIMYECKUX PEIIETOK. *Bona B Tpex
arperaTHhIX COCTOSHUAX. KOJIEKIHs KpUCTAIUIMYECKUX U aMOP(HBIX BEIIECTB U U3JIEIUN U3
HUX.

*Kosutekuus MuHEpanoB (JIa3ypuT, KOPYH/I, XaIbKOIUPHT, (IIFOOPUT, TAIIUT).

*Kosutekuust TOpHBIX TOpo (TPaHUT, pa3nuyHble (OPMBI KaJIbIIUTa — MEJl, MPaMop, U3BECTHSK).
*Koutekius roprounx ucKonaeMbix (HeTh, KAMEHHBIN YTOJIb, CJIAHIIBI, TOPD).

JleMoHCcTpanMoOHHBIE SKCIIepUMeHThl *HayuHnoe HaOIr0eHre U ero onucanue. M3yuenue
cTpoeHus miaMeHu. *CIupToBas SKCTPAKLUS XJI0poduilia U3 3eJIEHBIX JIUCTHEB PACTEHUH.
««llepenuBanue» yriaekucaoro ra3a B CTakaH Ha ypaBHOBEUICHHBIX Becax. *KauecTBeHHas
peakuus Ha kuciaopoa. KauecTBeHHast peakius Ha yriaeKUCIbIi ras.

JlaGopatopHsbie ombITH *PacnpocTpaHenne 3anaxa oOAeKoJI0Ha, TyXOB WK JI€300paHTa KaK
nporecc nuddy3un. *HabmoaeHne OpOyHOBCKOTO IBUKCHHS YACTHUEK YEPHOU TYIIIH MO/
MUKpockonoM. *[uddysus nepmanranara xanus B sxenatude. *O0HapyxeHue 3QUpHBIX Maces B
amneIbCHHOBOM KOpOUKe. *JI3ydeHne rpaHnuTa ¢ MOMOIIBIO YBETHUUTEIFHOTO CTEKIIA.
*Onpenenenre coaepKaHus BOJbI B pacTeHuu. *O0HapyKeHHe Macia B CEMeHax
MIOJICOTHEYHHKA U TPEIKOro opexa. *O0HapyKeHHne KpaxMalia B MIICHUYHON MYyKe.
*BzaumopeiictBue ackopOMHOBOM KHCIOTHI C HO/I0M (omnpenenenrue ButamuHa C B pa3iinMyuHbIX
cokax). *IIponyBaHue BbIIBIXa€EMOr0 BO3/yXa Yepe3 U3BECTKOBYIO BOy. *O0HapyKeHHe
U3BECTKOBOM BOJIbI CPEAM PA3JIMYHBIX BellecTB. JloMaliHue onbIThl *M3roToBiIeHne MOeeH
MOJIEKYJI XUMHUECKUX BEIIECTB U3 IIacTuinHa. */luddy3us caxapa B Boje. *OnbITHI C IyCTOM
3aKpbITON MJIACTUKOBOM OYTBUIKOM. *O0HapykeHre KpaxMaja B IPOAYKTaX MUTaHUS; S0JI0KaX.

[TpakTudeckas padorta N 1. 3HakOMCTBO ¢ J1abopaTopHBIM 000pyaoBaHueM. [IpaBuiia TEXHUKH
6e3onacHoctu. [IpakTuueckas padora N 2. HaOnroneHue 3a ropsuieil cBeuoil. Y cTpoicTBO 1
paboTa CIUPTOBKH.

Tema 2. MatemaTuyeckue pacuerbl B Xumuu (9 1)

OTHOcUTeIbHBIC aTOMHASI U MOJIEKYIIsipHas Macchl. OTHOCUTENbHAS aTOMHAsl Macca JIeMEHTa.
MonekynsapHas Macca. OnpeeneHre OTHOCUTENbHOM aTOMHON MacChl XUMHUYECKHUX 3JIEMEHTOB
no tabnuue J[. . MenneneeBa. HaxoxneHrne OTHOCHUTENbHOM MOJEKYISIPHON Macchl IO
dbopmyIie BemecTBa Kak CyMMbI OTHOCUTEIIBHBIX aTOMHBIX MAacC, COCTaBIISIOIINX BEIIECTBO
XUMHUYECKHUX DJIEMEHTOB.

MaccoBas 10715 2J€MEHTAa B CI0KHOM BenlecTse. [lonsAaTre 0 MaccoBoOil 10JI€ XUMHYECKOTO
aieMeHTa (W) B CJI0’KHOM BEILIECTBE U €€ pacyeT 1o ¢Gopmyse BeniecTBa. YucToie BenecTsa u
cMmecu. Yucteie BemniectBa. Cmecu. ['eTeporeHHbIe 1 TOMOT€HHBIE cMecH. ['a3000pa3Hbie
(BO31yX, IPUPOIHBII ra3), )kuakue (HedTh), TBEpAbIe CMeCH (TOPHBIE MOPO/Ib, KyJIUHAPHBIE
CMECH U CHHTETHYECKHE Mototue cpeacTta). O0beMHas 1ois ra3a B cmecu. Onpenenenue
o6bemHOM Jonu ra3a (¢) B cmecu. CoctaB aTMOCHEpPHOTO BO3yXa U IPUPOIHOTO Ta3a. Pacyer
o0beMa J10JIM raza B CMECH 10 €ro 00beMy U Ha000pOoT.

MaccoBas o551 BemiecTBa B pacTBope. MaccoBasi 105151 BellecTBa (W) B pacTBOPE.
Konuenrtpanus. PactBoputens 1 pacTBOPEHHOE BellecTBO. PacueT Macchl pacTBOPEHHOTO
BEIIIECTBA [0 MAcCe pacTBOpPA U MACCOBOM J10J1€ paCTBOPEHHOTO BellecTBa. MaccoBas 1071
npumeceid. [lonsaTre o yucToM BeliecTBe U puMecu. MaccoBas fo7s mpuMecH (W) B obpasiie
MCXO0JIHOTO BellecTBa. OCHOBHOE BelIECTBO. PacyeT Macchl OCHOBHOTO BELIECTBA MO Macce
BEILECTBA, COJACPKAIIETO ONPEIETICHHYIO MACCOBYIO JOJIIO MPUMECEH.

JeMoHcTpauuu

* Konnexiust pa3snu4HbIX BHIOB MpaMopa U U3EIUN U3 HETO.

* CMech peYHOr0 U CaxapHOro MecKa U UX pasjelieHue.

» Konnekuus Hedtu 1 HeTeNnpoyKTOB.



» Koyutekmyst OBITOBBIX CMECEIA.

* Jlnarpamma coctaBa aTMoc(epHOro Bo3ayxa. Jluarpamma cocrtaBa mpupoaHOTO rasa.
» Koyurekuus «MuHepassl U TOPHBIE TIOPOABDY.

Jomarnue onbIThl * M3ydeHne cocTaBa HEKOTOPBIX OBITOBBIX M (papMalieBTHUECKUX
IIPENapaToB, COJEPKALINX ONPEACIICHHYIO 10JII0 IPUMECE.

[Tpaktuyeckas padora Ne 3. [IpurotoBieHue pacTBopa ¢ 3aJaHHOM MacCOBOM oJei
pPacTBOPEHHOI'O BEUIECTBA.

Tema 3. SIBiieHusi, npoucxoasinue ¢ BemecrBamu (9 4u) Pazoenenue cmeceii. CiocoOb
paszesieHus: cMeceil U ouncTKa BeuiecTB. Hekoropele npocreiiiiye crnoco0sl pa3aeieHus
cMeceil: mpocenBaHue, pa3ieieHIue cMecell TOPOIIKOB XKelle3a U Cepbl, OTCTaUBaHUE,
JeKaHTaIus, LIEHTPUPYTrUpOBaHUE, pa3IeIeHUEe C TIOMOIIBIO IeIUTEIbHOM BOPOHKH,
¢unbTpoBanue. PuibTpoBaHKE B JabopaTopuu, ObITY U Ha IpousBocTBe. [lonsaTue o
dbunwsTpare. Ancopouus. [Tonarue 06 ancopOumu u agcopOeHTax. AKTUBHPOBAHHBIN yroJib KakK
BOKHEUINI afcOpOEHT. Y CTPOMCTBO MPOTUBOTa3a.

Hucmunnayus, unu nepeconxa. Juctunnsuus (eperoHka) Kak Mpoiecc BbIIEICHHS BEIECTBA U3
KUAKOW cMecH. JlucTuimmmpoBaHHas BoJIa U 001acTu ee mpuMeHeHus. Kpucrammusanus wim
BbIMapuBaHue. Kpucraumsanus ¥ BEIIApUBaHUE B JTA00PATOPUU (KPUCTALTU3ATOPHI U
dapdhopoBrle yamku I BeIapuBanus) u npupoae. Ileperonka nedpru. HedrenpoaykTor.
OpakroHHas MEPEroOHKa KUKOT0 BO3AyXa.

Xumuueckue peaxyuu. Y CIOBHUS IPOTEKAHUS U MPEKPAIICHUS] XUMUUECKUX PEAKIIUM.
XUMHYECKUE PEeaKIMH KaK MPOIIeCcC MPEBPALICHUS OJHUX BEIIECTB B IPYTHE. Y CIOBUS
MPOTEKAHUS U TPEKPAIICHHS] XUMHUYECKUX peakiuii. COMpUKOCHOBEHUE (KOHTAKT) BEIIECTB,
Harpeanue. Karanuzarop. Maruburop. Ynpasinenue peakiusamu ropenus./lpusnaxu
xumuyeckux peaxkyuii. IIpusHaKku XUMUYECKUX peaKluii: ”3BMEHEHHE 11BETa, 00pa3oBaHUe
0CaJIKa, PACTBOPEHUE MTOJIyUEHHOT'0 0Ca/IKa, BBIJICIICHUE I'a3a, I0sBJICHHUE 3ar1axa, BblICICHNE
WJIU TIOTJIONIEHUE TETIIOTHI.

I[CMOHCTDaHI/IOHHI)Ie SKCIICPUMCHTHI

* Paznenenue cmecu mopoiika cepbl U JKeJI€3HbIX OMUJIOK.

* Paznenenue cmecu mopoIika cepbl U MeckKa.

* Paznenenue cmecu BObl M paCTUTENILHOTO Maciia C MOMOIIBIO JEIUTEIbHOW BOPOHKH.

* [Tony4yenue TUCTUIIIMPOBAHHON BOJBI C IOMOIIBIO JTAOOPATOPHON YCTAHOBKH JJIsi IEPETOHKHU
KUJKOCTEH.

* Pa3nienenue cMecu nepMaHraHaTa v AMXpomara Kajus Clloco00M KpUCTAILITH3AIMH.

* BzauMonelicTBrE KENE3HBIX OMWIOK M MOPOUIKA CEPBI ITPH HATPEBAHUH.

* [TosryueHue yriekucaoro ra3a B3auMoJIeiicTBUEM MpaMopa ¢ KUCIOTON 1 00Hapy>KEHHUE €ro C
IIOMOUIBIO U3BECTKOBOM BOJIBI.

» Karanutuueckoe pasznoxxeHue nepokcua Bogopoa (karanuzarop — aAuokcua mMaprasua (I1V)).
* OGHapyXeHHe pacTBOpa LIEJIOYH C TOMOIIBIO HHAUKATOPA.

* BzaumonelicTBre pacTBopa epMaHraHaTa Kajus U pacTBOpa AUXpOMara Kajaus ¢ pacCTBOPOM
cynb(uTa HaTPHSL.

* B3aumopelicTBue pacTBopa riepMaHraHata Kajius ¢ aCKOpOMHOBOM KHCIOTOM.

* BzaumonelicTBrE XJIOpUa JKEJI€3a C KEINTON KPOBSIHOM COJIBIO M THAPOKCUIOM HATpPHSL.

* BzaumonetictBue ruapokcua xenesa (I11) ¢ pactBopom CoTHON KHCITIOTHI

JlaGopaTopHBIE OTBITHI

* AicopOmust KyKypy3HBIMH MAJIOYKAMHU MTapOB MaXy4YrX BEIIECTB.

* I3yueHne ycTpOMCTBa 3AKUTAIIKU U TIJIaMEeHU. JlOMalllHUE OMbITHI

* Paznienenue cMecu cyxoro MoJioka 1 pe4Horo necka.

» OTcTanBaHue B3BECU MOPOLIKA JIJIsl YUCTKU NOCYBI B BOJIE U €€ JICKAHTALIUS.




* AncopOuusi aKTUBUPOBAHHBIM YIJIEM KPACAIIMX BEIECTB MENCH-KOJIBI.
* PacTtBopenue B Boje Tabnetku acniupuna YIICA. ¢ [IpuroroBienue u3BeCTKOBOM BOJIBI U
ONBITHI C HEH. * 3yuenue cocraa CMC.

[Ipaktuyeckas padota Ne 4. OuncTKka MOBapEHHOU COJIH.

Tema 4. Paccka3bl no xumuu (34) Beigaroiuecs: pycckue yuyeHble-XUMUKH. JKU3Hb U
nestenbHOCTh M. B. JlIomonocoBa, [I. 1. MenneneeBa, A. M. bytiepoBa. MHorooOpasue
XUMHUYECKHX BellecTB. MHOrooOpasne XuMHUUECKUX PEaKLIUM.

TemaTHyeckoe MIIAHNPOBAHUE

Ne KonnyecTBo yacos
o\ Tema paznena ITo nporpamme KonTtponbHbIX,
MPAKTUIECKHUX
pabort
1 XuUMHS B IEHTPE €CTECTBO3HAHUS. 14 IIp.p.-2, Kp.-1
2 Maremaruka B XUMUHU 9 IIp.p.-1, Kp.-1
3 SIBneHUS, TPOUCXOISAIINE C BEIIECTBAMM. 9 IIp.p.-1, Kp.-1
4 Pacckasbl o xumum. 2 -
Hroro 34 IIp.p.-4, K.p.-3
IHoypouyHoe mu1aHupoBaHue
Ne m\rt Hara Tema ypoka DKCTIEpUMEHT /3
U3Y4EHUS
TUTITH/ DaKT.

1 Hayku o npupone. Xumus B J Nel. Konnexiust
IEHTPE €CTECTBO3HAHUS. TOPHBIX TOPOI. MyIsKA
Beoansiit uncrpykrax no Th. rpu0OB, PACTCHHIA.

Uyudesna )KUBOTHBIX.

2 XUMHUS KaK 4acTh J No2. Konnexiust § 1, cocTtaBUTH
ecrectBo3Hanwms. [Ipenmer Pa3IUYHBIX MTPSIMETOB M | IPOCTOM IJIaH.
xumun. Gusznyeckue Tena u ¢doTtorpaduii mpenmeroB
BerecTBa. CBOWMCTBA BEIISCTB. | M3 AIFOMHUHUS JUIS
[TpumeHeHue BelecTB Ha WUTIOCTPAINU UCH
OCHOBE UX CBOWCTB. «CBOMCTBA MIPUMEHECHUEY.

3 HaoOmroienne kak OCHOBHOI JI Ne3. VueOHoe § 2. IToaroroBka k
METO/I TIO3HAHUST OKPYXKAIOIIETO | 00Opy/JAOBaHHE, ITP Ne 1(c. 14).
Mupa. Y CIOBUS TPOBEICHUS UCTIONB3yeMoe Ha ypokax | HapucoBatb 3HaKu
HaOmoneHus. I'unoresa. (dbusuku, 6uonoruw, MPaBHJI TEXHUKH
DkcnepuMeHT. BriBo. reorpadun u xumuu. J[9 | 6e30macHOCTH TIpH
CtpoeHue m1aMeHu. 1. HayuHoe HaOntoieHHE | BBIOJIHEHUU XHUM.
Jlaboparopus 1 000pynOBaHUE. | M €TO OMHCAHHE. ombIToB (¢.20-21)

N3yuenne cTpoeHus
TJIAMEHH.
4 [TpaxTuueckast padora Ne 1 IIp. p. Nel [Togroroska k I1P

«[IpaBuna TeXHUKH
0e30MacHOCTH MpH padboTe B
KaOMHeTe XUMHU. 3HAKOMCTBO C
1a00paTOPHBIM
000pyI0BaHUEM: YCTPOUCTBO,
Ha3HA4YCHUE, ITPUCMBbI
oOpamieHus». MHCTpyKTax 1o
Tb.

Ne 2 (c. 22)




[TpakTuueckas padora No 2 IIp. p. Ne2 [ToaroroBka
«Habmonenue 3a ropsiei cooOmIeHni 1o
CBEUOM. YCTPOICTBO U paboTa temam: «M3
CIUPTOBKWY». MIHCTpyKTax 1O UCTOpUU
Tb. HU300pEeTCHHS
3NeKTpOohOpHOU
MAaIIHHbBD»,
«Hcropus
HOSIBJICHUS
rio0ycay.
MonenupoBanue I Ned. T'eorpaduueckue § 3. BeiyuuTs
Mozenu (riiodyc, KapTa). | CUMBOJIBI U
buonoruueckue Mmoienu | Ha3BaHUs
(MyJIsKU OpraHoB U XUMHUYECKHUX
CHCTEM OpraHOB anemenToB: H, C,
paCTEeHHIA, )KUBOTHBIX U N, O, Na, Mg, Al,
yenoBeka). ®usnueckue u | Si, P, S (c. 29).

XUMHUYCCKUE MOACIN
aTOMOB, MOJICKYJI

BEIIIECTB U

KPUCTAUTMYECKUX

pelIeToK
XUMUYECKU PJIEMEHT. JI Ne5. O6bemHBIC 1 §4. JlomanHuii
XuUMHUYECKHe 3HAKH. IapOCTEPIKHEBBIC OTIBIT

Xumuyeckue GopMyIsl
BelecTB. [IpocThie U CIOXKHbBIE
BEIIECTBA.

MOJIEII BOJIBI,
YTIEKHUCIIOTO U
CEPHHUCTOTO ra3os.,
MeETaHa.

JO Nel «M3roroBnenue
MOJENEN MOJIEKYI
BEILECTB U3 IIACTUIINHAY.

«H3roroBieHu e
MOJENEN MOJIEKYI
BEILIECTB U3
TJIACTUIIHAY).
BblyuuTh CUMBOITBI
Y Ha3BaHMS
snemeHTOB: Fe, Au,
K, Ca, Cu, Hg, Pb,
Ag, C

XuMus 1
du3uka

J1 Ne6 OGpasiisl TBEpABIX
BEIIIECTB
KPUCTAJUTNIECKOTO
crpoenus. Moaenu
KPUCTAJUTNIECKUX
pemietok. /[ Ne7
Pacnpoctpanenue 3amaxa
OJICKOJIOHA, JTyXOB WJIH
JI€30/10paHTa KaK Mpoliecc
muddysun. 1D Ne2
Ha0mroneune
OpOYHOBCKOTO JIBHKEHUS
YaCTUYEK YEPHOM TyIIN
o MUKpockomnom. J10
No2 Tuddy3us caxapa B
Boze. JI-1 UucTpykTax
o Th. Auddy3us
NepMaHraHaTa Kajius B
KeJIaTHHE

§ 5. Jlomamraui
onbIT: «/Iuddy3us
caxapa B BOJIEY.

Ar PEraTHbIC COCTOAHUA
BE€IICCTB

J1 Ne8 Bopa B Tpex
arperaTHhIX COCTOSTHUSX.

§ 6, Ne 8.




Komnekmus
KPUCTAJUTMYECKUX U
aMOp(HBIX BEIIECTB U
n3aenui u3 Hux. J19 Ne3
«IlepenuBanue»
YIJIEKUCIIOrO Ta3a B
CTaKaH Ha
YpaBHOBEIICHHBIX Becax.
JO Ne3 OnbIT ¢ mycToi
3aKpBITOM IIJIACTUKOBOM
OYTBUIKOM

10

Xumus u reorpadus.

J Ne9 Komnexums
MUHEPAJIOB (J1a3ypHur,
KOPYH/I, XaJIbKOITHPUT,
(dmrooput, ramut). [ NelO
Kosnexnust ropHbIx
nopoJ1 (TpaHuT,
paznuyHbie POPMBI
KaJbI[UTa — Mel,
MpaMmop, U3BECTHSK). []
Nell Konnekmus
TOPIOYUX MCKOTIAEMBIX
(HedTh, KaMEHHBIN YTOJIb,
Ornpenenienust MOHSTHIA:
«IPOY», KMAHTHSY,
«KOpay, «IuToChepar,
«MUHEpAJIbI», «TOPHBIC
HOPOJIBI».
Knaccudukanuus ropHsix
nopo. BeinmosineHue
HETOCPECTBEHHBIX
Ha0JII0IeHU .
Odopmrnenne oTuera,
BKJIIOYAIOIIETO ONKUCAHUE
HaOJIIOIeHHs, €ETO
pe3yIbTaTOB, BEIBOJIOB.
craHipl, Topd). JI-2.
HNucrpykrax no Th.
"N3y4yeHue rpaHuTa c
HOMOIIBIO
YBEITUYHUTEIEHOTO
crekna”

§ 7. Haiitu B
ckas3kax I1. I1.
baxosa
«ManaxuroBas
HIKATYJIKa» U
«KameHHBIN
LIBETOK» OIUCAHHE
MHUHEPAJIOB.

11

Xumug 1 OM0JIOTHS

13 Ne4 CnimproBas
AKCTpaKIus XJIopodpuia
U3 3€JICHBIX JINCTHEB
pactenwmid. JI-3
OO6HapyxeHue 3(pupHbIX
Maces B aneabCUHOBOMN
Kopouke. JI-6
Onpenenenne
CoJIepKaHus BOJIbI B
pactenuu. JI-4
OGHapyxeHue Macia B
CeMeHax IMOJICOJTHEYHHUKA

. § 8. Jlomamnwmit
OTIBIT:
«O06HapyXeHH €
Kpaxmasa B
MPOIYKTax
MMATaHUS,
SIOJTOKAX .




U Tpenkoro opexa. JI-5
OO6Hapy>xeHue Kpaxmania
B MIIIEHUYHOU MyKe. JI-6
B3aumopeiicteue
aCKOpOMHOBOMW KHUCIIOTHI C
noaoM (ompeneneHue
ButamuHa C B pa3InyHbIX
cokax). JI-7
Ob6napy>xeHue Kpaxmaia
B MIPOJYKTaX MUTAHHUS,
sionokax. U'Th

12 KauecTBeHHbBIE peaKI1H. KauectBennsie peakiuu. | § 9, Neb.
Pacro3naBanue BemecTs ¢ Pacno3naBanue BemecT
MOMOIIIbIO KA4ECTBEHHBIX C TIOMOIIBIO
peakuii. AHATUTUYECKHUI KaueCTBEHHBIX PEaKIUi
cur”ai. Onpezensemoe AHaTUTUYECKUIA CUTHAJL.

BEIIIECTBO M PEAKTUB Ha HETO. OnpenensemMoe BEIecTBO
Y PEaKTHB Ha HETO.

13 O00011IeHNE U CUCTEMATH3AIMS 3agaHue B TETpaau,
3HAHHUU 110 TeMe «XHUMHUS B noBTopuTh §1- 9
IIEHTPE €CTCCTBO3HAHUS.

14 KonTponbnas padora Nel K.p. Nel
«XuUMUs B LICHTpE
€CTECTBO3HAHMSI

I'nasa Il Maremaruka B xumuu (9 4.)

15 OTHOcHUTENbHAS aTOMHAS U § 10.
MOJICKYJISIpHAsl Macca.

16 MaccoBast 10J1s1 XUMHYECKOIO §11, Ne 4, 5c. 65
3JIEMEHTA B CJIOKHOM BEIIECTBE
U ee pacuer 1o popmyse
BEII[ECTBA.

17 YucTeIe BEllecTBa U CMECH. J Nel12 Konnexmus § 12. Jlomamnauit
['eTeporeHHBIC M TOMOTCHHBIC Pa3TUYHBIX BHJIOB onbIT: «3yuenue
cMmecu. ['a3000pa3Hble (BO3lyX, | Mpamopa U U3/eIui u3 cocraBa CMC»
INPUPOJHBIN ra3), )KuJaKue Hero. Komnekuus Heptu
(HedTb), TBEpIABIE CMECH 1 He(PTENPOAYKTOB.

(ropHbIe TopoAbl, KynuHapHble | Kostekius ObITOBBIX
CMECH U CHHTETUYECKUE cMmeceit. CMech peuyHoTo U
MOIOIIIME CPEJICTBA). caxapHOro Iecka u ux
pasneneHue.
J1O Ne5 Usyuenue
cocraa CMC.

18 OObemHas 10J1sI Ta3a B CMECH. I Nel3 JIluarpamma § 13.
CocraB atMocepHOro Bo3yxa | cocTaBa aTMOC(HEPHOTO
Y IpUpOAHOro rasza. Pacuer Bo3ayxa. narpamma
o0Bema 1011 Ta3a B CMECH T10 cocTaBa MPUPOIHOTO Ta3a
ero o0bemMy U Hao0OopoT.

19 MaccoBas /10715 BellleCTBa B § 14.
pactBope. Konnenrpanmus. IToaroToBUTHC 5 K
PactBopuTesns u pacTBOpEHHOE MPAKTUIECKON

BemecTBo. PacueT Maccel
PacTBOPEHHOTO BEIIECTBA I10
Macce pacTBOpa U MacCOBOM
JI0JIE PAaCTBOPEHHOTO BEIIECTBA.

pabote Ne3 c. 77




20 [TpakTrueckas padota Ne3 IIp. p. Ne3 Pacuernsbie 3anaun
«IIpuroToBiieHre pacTBOpa C C UCIIOJIb30BaHU €M
3aJaHHOU MacCOBOM JOJIEU TIOHATHUS
PacTBOPEHHOI'O BELIECTBAY. «MaccoBasi A0J».
Nuctpykrax no Th.

21 [Tonsitue o uncrom BemectBe U | [ Nel4 Komnekius § 15. Homaminuii
npumecu. MaccoBast 10715 «MuHepalibl 1 TOpHBIE onbIT: «M3yueHue
npuMecH B oOpasie ucxoaHoro | nopoas». 1O Ne6 cocraBa
BeniectBa. OcHOBHOE BellecTBo. | M3ydyeHue coctaBa HEKOTOPBIX
Pacuer Maccbl OCHOBHOTO HEKOTOPBIX OBITOBBIX U OBITOBBIX U
BElIIeCcTBa [10 Macce BELIECTBa, (hapmaleBTUUECKUX dapmarieBTUYECKUX
COJIEPIKALIEro OIPENEICHHYIO IIpenapaTos, IIpenaparos,
MacCOBYIO JIOJII0 IPUMECEH. coJieprKaIInx coJIeprKalInx

OIIPEAEIICHHYIO JI0JII0 OIpEEIEHHYIO
MIpUMeECEH. JIOJTFO IPUMECEI».

22 O06001IeHre U CUCTEMAaTH3aIIHS §10-15.
3HAHUU, pelIeHHe 3a/1a4 U
YIPA)KHEHUH 110 TEME
«MareMaTHKa B XUMHI.

23 KonTponbhas padora K. p. Ne2
«MareMaTHKa B XUMHI»

I'nasa 111 SIBsienus, npoucxoasimue ¢ Bemecrsamu (11 4.).

24 Paznenenue cmeceid. 1D Ne6 Paznencnue § 16 (c. 83 - 85).
CMECH MOPOIIKA CEPBI U [IpakTnueckas
JKEJIE3HBIX OMUJIOK. pabota Ne 4
Paznenenne cmecu «BrpIpamuBanu e
MOPOIIIKA Cephl U MecKa. KPHUCTAIIJIOB COJIM»
Paznenenue cmecu Bonbl | (c. 94 nomamHui
U PACTUTENILHOTO Maciia C | SKCIIEPUMEHT)
IIOMOIIBIO JACIIATEILHON
BOpoHKHU. IO Ne7
Pasnenenne cmecu
CyXOr0o MOJIOKA U
pEeYHOro necka
OtcrauBanue B3BECH
MOPOIIIKA JIJISl YUCTKU
IIOCYZIbI B BOJIE U €€
nexanrtamus. [IPNe 4
«BrIpamuBanue
KPHUCTAJIJIOB COJIN»

(moManHui
9KCIIEPUMEHT)

25 dunpTpoBanue B nadboparopun, | D Ne7 Pecnimparopusie | § 16 (c. 86 - 87).
OBITY 1 Ha MPOM3BOICTBE. MacK{ U MapJieBble
[Tonsitue o guibTpare. MTOBSI3KH.

26 Ancopb6rust. [Toustue 06 JI Ne15 Tpotusoras u ero | § 16 (c. 87— 89).

ajicopO1Mu U aficopOeHTax.
AXTHUBHPOBAHHBIH yroJib KaK
BaXHEHIINN acOpOCHT.
VYeTpoiicTBO MPOTUBOTA3A.

ycTpoiictBo. JJO Ne§
AncopOrus
KYKYPY3HBIMU TAIOYKaMH1
MapoB Maxy4IuX BEIIECTB.
Ancopbuus
AKTUBHPOBAHHBIM yTIIEM
KpacsIIiX BEIIeCTB
TICTICUKOJTHI.

JloMantHuii OmbIT:
«Ancoporus
AKTUBUPOBAHHBIM
YTJIEM KpacsImnX
BEIECTB TETCHU-
KOJIBI. AnicopOrmst

KYKYPY3HBIMH
najoyKaMu napoB




Nnaxydumx BEIICCTB).

27 Huctumsiius (meperoHka). J Nel6 Komnexnus § 17,
JuctunnupoBaHHas BoJa v «Hedtb 1 MOJTOTOBUTHCS K
o0acTy ee NpUMEHEHUS. HepTenpoayKThI». /13 IPAKTUYECKON
Kpucramnuzauus niu No8 TTonyuenue pabote No5
BBITIAPUBAHUE B JIA0OPATOPUU JTUCTHIUTHPOBAHHOM BOABI | «OYHCTKA
(KpuCTaIU3aTOPHI U C TIOMOIIIBIO MOBApEHHOM COJIN»
dapdopoBblie YaIKy AJIs 1a00paToOpHOI YCTAaHOBKH | C. 96.
BBIMIAPUBAHUS) U IPUPOJIE. JUISL IEPETOHKHU
[Teperonka nedru. xKuakocren. Pasnenenue
Hedrenpoaykrel. @pakiimoHHasi | cMeCH IlepMaHraHara u
IIEPETrOHKA JKUJKOT0 BO3AYXa. JTUXpoMara Kaus

crocobom
KpUCTAJIIIN3ALUU

28 [TpakTrueckas padota Ne 4 [IpakTrueckas pabota [TpakTrueckas
«OuncTKa TOBapEHHOM COTH. No5 TIP Ne6 «M3yuenue pabota Neb6
Nucrpykrax no Th rporecca KOppo3uu «3yuenue

xKeleza» (JoMallHun nporecca

OTIBIT). KOPPO3UH JKeJe3a»
(moMaIHUM ONBIT
c.107).

29 Xumnueckue peakiuu. Ycnopus | JID Ne9 Bzaumoneiicteue | § 18.
MPOTEKAHUS U TPEKPaLCHUS KEJIE3HBIX OMUJIOK U
XUMHUYECKHUX PEAKIIHIA. MOPOIIIKA CEPBI IPU

HarpeBanuu. [lonyuenue
YTIIEKUCIIOro Ta3a
B3aMMOJICHICTBHEM
MpaMopa ¢ KHUCJIOTOU U
oOHapyKeHHE ero ¢
MTOMOUIBIO U3BECTKOBOM
BoaplL. J| Nel7
Karaimtnueckoe
pa3noKeHue MepoKkcuIa
BOJIOpOa (KaTaJu3aTop
— MUOKCHUJ MapraHiia
(V).

30 [Tpu3Hakn XUMHYECKHUX 12 Nel0 OGHapyxeHue § 19, Nel1-3,5

peaKkuuit

pacTBopa IIEJI04H ¢
IIOMOILBIO UHAUKATOPA.
BzanmopeiicTBre
pacTBOpa repmMaHraHaTa
KaJIUsl U pacTBOpa
IUXpOMaTa Kajus C
pacTBopoM cyibpura
Hatpus. Bzaumoneiicreue
pacTBopa nepMaHraHara
KaJIsi ¢ acCKOpOMHOBOM
KHUCJIOTOM.
B3anmopencreue
XJIOpUAA J)KeJe3a ¢
JKEJITOU KPOBSIHOU COJIBIO
Y TUAPOKCHJIOM HATpPHSL.
B3anmopencreue
ruapokcuaa xenesa (I11)




C PacCTBOPOM COJISTHOM
kucnotel. JI-11 U3yyenue
YCTPONCTBA 3KUTATIKHA U
miameru. J1O Ne9
PactBopenue B Bojie
TabJEeTKH acpuHa
VIICA. Ilpurorosienue
HU3BECTKOBOM BOJIbI U
OTIBITHI C HEM.
31 O06o01IeHNe U CHCTeMaTU3alus [ToaroroBuTHCS K
3HaHUU M0 TeMe «SIBneHus, KOHTPOJBLHOU
IIPOUCXOSIINE C BEIIECTBAMU. pabore, moBT. §16-
19. CocTaButsb 5
MPEJI0KECHUH,
HAYMHAIOIIUXCS CO
ciosa "cmecu"
32 KonTponbnas padota Ne 3 o K.p. Ne3
TeMe «SIBJICHMS], TPOUCXOISAIINE
C BEIICCTBAMUY
I'naBa Iv Pacckasbl no xumuu (2 4.).
33 Brinaromuecs pycckue yuensie- | [Toptperst yuensix M. B. | c. 111-122.
xuMHuKkH. JKu3Hb U Jlomonocoga, /[.1. IloaroroButh
nesTenbHOoCTh M. B. MenpaeneeBa, A.M. co001IeHus 0O
Jlomonocoga, /1. U. bytneposa. BEILIECTBAX.
MenpneneeBa, A. M. byrneposa
34 MHoroo0pa3ue XUMHYECKIX
BEIIECTB.

Hroro: 34 yaca
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