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IHosicHuTEIBHAS 3aNIMCKA

PaGoyas mporpaMma 10 XMMHU JIJIsi OCHOBHOM IIKOJIBI COCTaBJIeHA Ha OCHOBE
OyHIaMEeHTAIBHOTO S/Ipa COACpKaHUs o0mero oOpa3oBaHusi, TpeOOBaHWH K pe3yJibTaram
OCBOGHHMSI OCHOBHOH 0O0pa3oBaTeJIbHOM MporpaMMbl OCHOBHOro o0miero oOpa3oBaHUs,
npeacTaBIeHHBIX B DenepanbHBIM TOCYAaPCTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe OOIIero
00pa3oBaHusi BTOPOTO TOKOJICHHS, TPUMEPHOI IPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHHs 110
XUMUM. B Hell yuuTBIBAlOTCS OCHOBHBIE WJEH TIOJOKEHHS MpPOTpaMMbl pa3BUTUSA U
(dbopMUpOBaHUST YHUBEPCAIBHBIX YUYEOHBIX ICHCTBHM JUIsi OCHOBHOTO O0OIIEro oOpa3oBaHUS,
COOMIOAaeTCsl MPEEMCTBEHHOCTh C NPUMEPHBIMH IPOrpaMMaMyd  Ha4dajJbHOTO  OOIIEro
00pa3oBaHus.

JlanHasi mporpamMMa KOHKPETH3HPYET COJep)KaHHe CTaHIapTa, JaéT pacHpeneseHHe y4eOHBIX
YacoB MO pasleliaM Kypca, IOCIeIOBaTeIbHOCTh H3Y4YCHUSI TEM U pa3leioB C Y4ETOM
METalpeIMETHBIX M TPEIMETHBIX CBS3€H, JOrMKM y4eOHOro Tpolecca, BO3pPACTHBIX
0COOEHHOCTEHN yyaluxcsl.

IIporpamma npeamera «Xumusa. BBomHbll Kypc.» Ui 7 Kiacca COCTaBJI€HA Ha OCHOBE
aBTopckoit mporpamMmbl O.C. I'abpuensna u W.I. OctpoymoBa (IIporpamma kypca xumuu ist 7
knacca./O.C. Tabpuensn, I'A. Illumapesa/.-M.: [poda 2017). Takxe mnpu cOCTaBICHUU
porpaMMbl  OBIJIO HUCIOIB30BAaHO MeTomudeckoe MOocoOue K MPOIEACBTHYECKOMY KYpCy
/"Xumus. BBogusiii kype. 7 kinacce/"O. C. I'abpuensn, . A. [llunapesa. M.: Ipoda, (npocpamma,
memamuyieckoe NIaHUposanue, peKOMeHoayuu,).

Mecro npenMera B y4eOHOM ILIaHE

Ha usyuenue nponeneBTHYECKOro Kypca XMMHM OoTBoauTCA 1 4 B Hexmento, Bcero 34 4. B tom
qycye - 4 IPaKTUYECKHUX 3aHATHS U 3 KOHTPOJIbHbIE PaOOTHI.

B cucreMe ecrecTBeHHOHayUYHOT0 00pa30BaHUs XMMUS KaK y4eOHBIM MpeMeT 3aHUMaeT BaXKHOE
MECTO B IO3HAaHMM 3aKOHOB MPHUPOIbI, (POPMHUPOBAHWM HAyUYHOW KAPTHHBI MHUpA, CO3JaHHH
OCHOBBI XUMHUYECKUX 3HAHUH, HEOOXOIMMBIX JJI MOBCEIHEBHOM JKM3HH, HAaBBIKOB 3/J0POBOIO U
0e30macHOro JUIs YesloBeKa M OKPYXKAIOILIEH ero cpeapl o0pas3a KU3HHU, a TakKe B BOCIUTaAHUU
HKOJIOTHMYECKOM KynbTypbl. [To3TOMY M3yueHue mpeaMeTa OCHOBAaHO HAa MEXKIIPEAMETHBIX CBS3SIX
¢ mnpenmeramu: «buonorus», «leorpadus», «Ucropus», «Jluteparypa», «Maremarukay,
«Pycckuit 131Ky, «DU3NKY.

N3yuenue npenmera Bea€Tcs 1o yueOHUKy «Xumust. BBoguslit kype. 7 kimace» O. C. I'abpuenss, U. I
Octpoymos, A. K. Axnebunnn M.: Jlpoda, 2014 .

HN3y4yeHue XUMUM B OCHOBHOM LIKOJIE HANIPABJICHO HA JOCTHKEHUE CICAYIOLIMX LeJIen:

* OCBOCHMUEC Bﬂ)KHBﬁlIIPIX 3HaHHﬁ 06 OCHOBHBIX ITOHATHAX H 3aKOHaX XUMUH, XI/IMI/ILICCKOP'I

CHMBOJIHKE;

* OBJIaJ€HUEC yMeHI/IﬂMI/I Ha6J'IIOJIaTB XUMHUYECKUE ABJICHUS, HpOBO}II/ITI) XI/IMI/I‘—IeCKI/Iﬁ
AKCIIEPUMEHT, IPOU3BOIUTE PACYETHl HA OCHOBE XUMUYECKUX (POPMYIT BELIECTB

* pa3BUTHE ITO3HABATEILHBIX HMHTEPECOB W HMHTEIUICKTYaJIbHBIX CIOCOOHOCTEH B TIpoliecce
MPOBEJICHUSI XMMHUYECKOTO OKCIIEPHUMEHTa, CaMOCTOSTEIBHOTO TMPHOOPETEHUs 3HAHUN B
COOTBETCTBHUU C BOZHHUKAIOIINMHU XN3HCHHBIMU HOTpe6HOCT${MI/I;

* BOCNHUTAHHME OTHOIIEHUS K XUMHH KaK K OIHOMY U3 (pyHJAaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY O0IIEUYeIOBEYECKON KYIIBTYPHI;

* NpUMEHEeHHUE MOJYYeHHBIX 3HAHUNH U YMeHUil 1751 6e30MacHOT0 MCIOJIb30BaHUS BEIIECTB U
MaTepI/IaJ'IOB B 6I)ITy, CCIIbCKOM X03${I>’ICTBG 1 Ha HpOI/ISBO,)ICTBe, pemeHI/m HpaKTI/I'-IeCKI/IX 3a1a4 B
HOBCGHHGBHOﬁ KU3HH, HpeI[pre)KI[CHI/ISI SIBJIGHI/Ifl, HAHOCAIIIUX Bpe;[ 3,Z[OpOBI>IO YCJIOBCKAa U
OKpY>Karollen cpene.

3amaum:

1. ®opmupoBaTh 3HAHUE OCHOBHBIX MOHATUN U 3aKOHOB XUMUH;

2. BocnuThIBaTh 00IIEYETIOBEYECKYIO KYIBTYPY;



3. Yuutp HabII0aTh, IPUMEHSTH MOTYYCHHbIC 3HAHUS Ha MPAKTHKE.

Pe3yabTarbl ocBoeHMsI Y4eOHOT0 MpeaMeTa.

JINYHOCTHBIMHU pe3yJIbTaTaMHU U3YUYEHUs IIpeIMeTa « XUMHUSD» B 7 KJIACCE SIBIISIFOTCS:

- BOCIIUTaHHE POCCUNCKON Tpak1aHCKOW MACHTUYHOCTHU: MaTPUOTU3MA, yBakeHUs K OTedecTRy,
YyBCTBAa OTBETCTBEHHOCTHU M JAoira rnepex PoanHOMN, ropaocTH 3a pOCCHUMCKYI0 XMMHUYECKYIO
HayKy,

- (hopMHUpOBaHKE MOTHBALIMU K OOYUYEHUIO U LIEICHAPABICHHON TO3HABATEILHON ACATEIbHOCTH,
TOTOBHOCTH M CIIOCOOHOCTH O0YyYAaIOIINXCS K CAMOPA3BUTHUIO U CaMO0Opa30BaHUIO;

- (popMupoBaHHE OCO3HAHHOTO, YBAXKUTEIHHOTO M JTOOPOXKEIATEIHEHOTO OTHOIICHHS K APYTOMY
YeJI0BEKY, €r0 MHEHHIO, MUPOBO33PEHHIO, TOTOBHOCTH BECTH JIUAJIOT;

- pa3BUTHE SCTETUYECKOTO CO3HAHMS, TBOPUECKOMN AEATEIbHOCTH, (POPMUPOBAHNE HPABCTBEHHBIX
YYyBCTB M HPABCTBEHHOTO IIOBEJCHUS, OCO3HAHHOTO U OTBETCTBEHHOIO OTHOILIEHUS K
COOCTBEHHBIM MOCTYIIKAM;

- YCBOGHHME TMpaBUI 0OE30MaCHOTO TOBEIACHHS B YPE3BBIYANHBIX CHUTyalUsX, OCO3HaHHE
HEOOXOIUMOCTH 3aIllUTHl OKpYXammeid cpeasl u (HOPMHPOBAHWE ILIEHHOCTH 3I0POBOTO U
0e30macHOro 00pasa KU3HU;

- (hopmMupoBaHHE OCHOB COBPEMEHHOW XHMHKO-IKOJIOTHMYECKON KYIBTYPbl M MBIIUICHUS Kak
YaCTH HKOJIOTHYECKOM KYIIBTYPBHI.

MeTtanpeaMeTHBIMHU pe3ybTaTaMU SIBJISIOTCS:

- UCIOJb30BaHME YMEHHUW U HAaBBHIKOB DA3JIMYHBIX BHUIOB IO3HABATEIBHON JIE€ATEIBHOCTH,
IPUMEHEHHE  OCHOBHBIX  METOJOB  NO3HaHWsS  (CHUCTEMHO-UH(OPMALMOHHBIM  aHaJIU3,
MOJICIIUPOBAHKE) JISl U3yUEHUS PA3IIUYHBIX CTOPOH OKPY>KAIOILIEH 1eHCTBUTEIBHOCTH;

- UCIIOJIb30BaHUE OCHOBHBIX MHTEIJIEKTYaJbHBIX Olepanuil: popMyIupoBaHUE TUIIOTE3, aHAJIN3,
CpaBHEHHE, 0000IICHHE, CUCTEeMATU3allNs, BbISIBICHUE PUYNHHO-CIEICTBEHHBIX CBA3EH, MOUCK
AHAJIOTOB;

- YMEHUE TeHEepHPOBATh UJIEH U OTIPEJIENIATh CPE/ICTBA, HEOOXOIMMBIE JIUIsl UX pealln3alluy;

- YMEHHUE OIpEeNeNsITh eI U 3aJlaud JIeATeIbHOCTH, BHIOMpATh CPE/ICTBA peanu3aluu LUenu U
MPUMEHSATH UX Ha IPAKTUKE;

- MCIIOJIb30BaHUE PA3IMYHBIX UCTOYHUKOB IS MTOyYEHUSI XUMUYECKOW HH(OpMaInu.
IIpeaMeTHBIMHM pe3ynbTaTaMu SBIISIOTCS:

- IOHUMaHKE POJIM XUMUH B JKHU3HM YEJIOBEKa U 00IIECTBa, )KMBOW U HEKUBOM MPUPOJE;

- (opMupoBaHHE TIEPBOHAYATBHBIX MPEACTABICHUM O BEHIECTBAX, HMX MPEBpAICHUIX U
MPaKTUYECKOM NMPUMEHECHHH,

- OBJIQJICHUE TOHATUMHBIM anmaparoM XUMHH: XHUMHUYECKHW SJIEMEHT, aroM, MOJIEKyIa,
OTHOCHUTEIIbHAs aTOMHasi U MOJIEKYJIIpHAsh MAacChl, BELIECTBO, (PU3NYECKHE U XUMHUYECKHUE
SBJICHUSI, XUMUYECKasi peaKius;

- BJIaJICHUE CHMBOJIMYECKUM S3bIKOM XUMHUHU: CHMBOJIBI XHUMHUYECKHX D3JIE€MEHTOB, (DOPMYIIbI
XUMHYECKHUX BEIIECTB;

- 0CO3HaHUE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMMYECKOW HAayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMUYECKUX MPEBPALICHUNA HEOPraHMUECKUX M OPraHMUYECKUX BEIIECTB Kak
OCHOBBI MHOTHX SIBJICHUH KMBOW M HEKUBOW IIPUPOJIBL;

- OBJaJIeHHE OCHOBAMU XHUMHUYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UpPOBATh U
00BEKTUBHO OLIEHWBATh XU3HEHHBIE CUTYyallUU, CBSI3aHHbIE C XMMHUEH, HaBbIKAaMH 0O€30MacHOTO
oOpaleHus ¢ BEeIeCTBaMH, HCIIOIb3yEMbIMU B TOBCEAHEBHOM KU3HM; YMEHHEM aHAIM3UPOBATh
U IUIAHUPOBATh SKOJOTHMYECKH Oe30MacHOe TIOBEJACHHE B IIENIAX COXPaHEHUS 310pPOBbs U
OKPY>KaOILEN CPEbI;

- IpUOOpETEeHHE OIbITa HCIONb30BAHNUS PA3IUYHBIX METOIOB M3YUYEHHUS BEIIECTB: HAOIIOAEHUS
32 HMX TMpEeBpalleHUSIMA TPU TPOBEJCHUU HECIOXKHBIX XHUMHUUYECKUX OSKCIEPUMEHTOB C
MCITOJIb30BaHUEM JTA0OPATOPHOTO 00OPYIOBAHUS U IPUOOPOB;



- (opMHpOBaHUE TPEACTABICHUN O 3HAYCHUH XMMHUYCCKOW HAyKH B PEIICHWH COBPEMEHHBIX
9KOJIOTUYECKUX MPOOJIeM, B TOM YHCJIE B MPEAOTBPAIICHUN TEXHOTEHHBIX M KOJIOTHUYECKUX
KaracTpod.

Ilnanupyemble pe3yJibTaThl H3y4eHUs] Y4eOHOI0 peIMeTa
BbinycKHMK HAYYMTCS:
- OIMCHIBATh CBOICTBA BEILECTB, BBIAEISSA UX CYILIECTBEHHbIE IPU3HAKH;
- XapaKTepHU30BaTh BEIIECTBA [10 COCTAaBY U CBOICTBAaM, yCTaHABIMBATh IPUYMHHO-
CJICZICTBEHHBIE CBA3M MEXly JaHHBIMH XapaKTEepUCTUKAMU BEILLIECTBA;
- pacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKUX MOHATHI «aToOM», «MOJIEKYJIA», «XUMUYECKUI
3JIEMEHT», IIPOCTOE BELIECTBOY, «CI0KHOE BEILIECTBOY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMHUH;
- 1300pakaTh COCTAB MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (POPMYT;
- BBIUUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO Maccy BEILIECTB, @ TAK)KE MACCOBYIO JIOJIIO
XUMHYECKOTO IEMEHTA B COEIMHEHUSAX JUIsl OLEHKU UX MPAKTUYECKON 3HAaYUMOCTH;
- 00BSICHATBH CYyTh XUMHUYECKUX MIPOLIECCOB U UX MPUHLUUINAIBHOE OTINYHE OT GU3NUECKUX;
- Ha3bIBaTh NPU3HAKU U YCIIOBUS MPOTEKAHUSI XUMUYECKUX PEaKLIUi;
- BBISIBJIAITH B IIPOLIECCE SKCIEPUMEHTA IPU3HAKU, CBUIETEILCTBYIOIINE O IPOTEKAHUH
XUMHYECKON peakinu;
- IPUTOTOBJIATH PACTBOPHI C OMPEIETICHHON MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBRA;
- IPOBO/IUTDH HECJIOKHBIE XMMUUYECKHUE ONBITHI U HAOMIOAECHUS 32 U3MEHEHUSIMU CBOMCTB BEILIECTB
B Ipollecce UX IpeBpallleHUui; coOmoaaTh npaBuiia TEXHUKH O€30MacHOCTH NP NPOBEIACHUU
HAOJIFOICHUM H OIILITOB;
- TPOBOIUTH CAMOCTOSTENbHBIH MOUCK XUMHMYECKOH HMHPOpPMAIMM C MCIOJIb30BAHUEM
Pa3IUYHbIX UCTOUHUKOB (HayYHO-IIOMYJISIPHBIX W3JaHUI, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HNHTtepHeTa);

- HCII0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUHU ISl 00pabOTKK MH(POPMAITIH.

BbINMyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHThCS

- TPaMOTHO 00paIIaThCsi ¢ BEUIECTBAMU B TIOBCETHEBHOM KU3HU;

- 0CO3HaBaTh HEOOXOAMMOCTE COOTIOICHHS MPABIIT SKOJIOTHUYECKH O€30MTaCHOTO TIOBEICHUSI B
OKpY>KaroIel MpUpOTHON CPee;

- ACIOJIb30BaTh MPUOOPETEHHBIC KITFOUEBBIC KOMITETEHTHOCTH IPH BBITOJIHEHUU TBOPUSCKHIX
MIPOEKTOB MOCBSIIIEHHBIX OTKPHITUIO U IPUMEHEHUIO BEIIECTB;

- pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHTHOCTD, UCIIONB3Ys CPECTBA YCTHOW U TUCHMEHHOMN
KOMMYHUKAITUH TPU paboTe C TeKCTaMU y4eOHHUKA U TOTIOTHUTEILHOU JTUTEepaTypoil,
CIIPABOYHBIMH TAOJHUIIAMHA, TIPOSBIISITH TOTOBHOCTh K YBKEHUIO HHOUW TOYKU 3PEHUS TIPH
00CYXKJICHUH PE3yIbTaTOB

BBIMIOJTHEHHOH padoThI;

- 00BEKTUBHO OIIEHUBATh MH(OPMAIIHIO O BEIIECTBAX U XUMUYECKHUX MPOLIeccax, KPUTUYECKU
OTHOCHUTHCS K TICEBIOHAYYHON HHPOPMALINU, HET0OPOCOBECTHOM peKiaMe, Kacaroliencs
MCTIONBb30BaHUS Pa3IUYHBIX BEIIECTB;

- CO3HABaTh 3HAYCHHUE TEOPETUICCKUX 3HAHHUH JUIS PAKTUICCKOM IeITeIbHOCTH YEITOBEKA,;

- pa3BuBaTh MHGOPMAIIMOHHYIO KOMIETEHTHOCTh TTOCPEACTBOM YIITyONIeHUS 3HAHUH 00 HCTOpUU
CTaHOBJICHUS] XUMUYECKOW HAYKH, €¢ OCHOBHBIX MIOHSATHH, a TAK)KE O COBPEMECHHBIX
JTOCTIDKEHUSX HAYKH U TEXHUKH.

O0mas xapakrepucTHKa y4e0HOTo npeaMera.

W3ydeHne kypca XUMUM B 7 Kjlacce TOTOBUT YYaIIUXCS K BOCHPHUATHIO HOBOTO MpEAMETA,
0a3upyercsi Ha W3YyUYEHHM BEIIECTB M XUMHUYECKHUX MPOIECCOB, 3HAKOMBIX IIKOJBHUKAM U3
IOBCEJAHEBHOM JKM3HU, C MHUHMMAJIbHBIM MCIIOJIb30BAHUEM XMMHYECKUX (DOpMyI, ypaBHEHHH,
peaKuuii U pacyeTHBIX 3a/1a4.



Kypc mnoctpoeH Ha wuaee peanu3aluMy MEXIPEIMETHBIX CBS3€H XMMHUU C JAPYTHUMH
€CTECTBEHHBIMHU AMCLUHUIUIMHAMHE, BBEJICHHBIMU B 00y4YeHHE paHee WU HapaJljIebHO ¢ XUMUEH, a
[IOTOMY TO3BOJIIE€T AKTyaJM3UpPOBAaTh XUMMUYECKUE 3HAHUS YYAlIUXCs, MOJy4YE€HHbIE Ha YpOKax
NpUpOOBeIeHHs], Ouonoruu, reorpaduu, GU3MKA U APYTHX HayK O mpupoxne. B pesynbrare
YMEHBIIAETCS INCUXOJOIMYecKas Harpy3ka Ha ydalluXcs C IOSBIEHHEM HOBBIX IPEIMETOB.
Takum oOpa3oM, ¢opMHupyeTCsl TOHUMAaHUWE OO0 HWHTETPUPYIOMIEH pONM XUMHHA B CHUCTEME
€CTECTBEHHBIX HayK, 3HAYMMOCTH 3TOr0 IpeAMeTa /s YCHEIIHONO OCBOEHHUS CMEKHBIX
JUCUMIUTMH. Takas MHTerpamus CrocoOCTBYeT (OPMHUPOBAHHIO €IWHOW €CTECTBEHHOHAYyYHOU
KapTUHBI MUpA YK€ Ha Ha4yaJIbHOM JTare U3y4yeHHUs XUMUU.

ConepxaHue Kypca BBICTPOEHO C YUETOM MCHXOJIOTO-T1€arornyeCKuX MPUHIMIIOB, BO3PACTHBIX
0COOEHHOCTEH HIKOJIBHUKOB. B IIOAPOCTKOBOM BO3pacTe MPOMCXOIUT Pa3BUTHE MTO3HABATEILHON
cdepbl, yueOHas EATENbHOCTh MPHUOOpPETaeT YepThl AEATENIFHOCTH MO CaMOOPTaHU3aluH H
caMooOpa30BaHMUIO, ydallMecs HauuMHAIOT  OBJAJAEBaTb TEOPETHUYECKUM, (POpPMasIbHBIM,
pedrekcuBHBIM MbIIUIEHHEM. Ha mepBbIil MIaH y TOAPOCTKOB BBHIIBUTAETCS (POPMHPOBAHUE
YHHMBEPCAJIbHBIX YUEOHBIX JeHCTBUI, 00eCIIeUNBAOLINX Pa3BUTHE IPAXKAAHCKON UICHTUYHOCTH,
yUaluecs: BKIIOYAI0TC B KOMMYHHUKATHBHYIO YY€OHYIO IEATENbHOCTD, Ie IPeo0IagaroT Takue
e€ BU/Ibl: YMEHHE MTOJIHO U TOYHO BbIPA)KaTh CBOM MBICIIH; apTyMEHTHPOBATh CBOIO TOUKY 3PEHUS;
pabortarh B rpymre, MpeicTaBiIsATh U co00mars HHPOPMAIMIO B YCTHOM W MHUCbMEHHON (opme;
BCTYHAaTh B IUAJIOT U T. 1.

OCHOBY U3y4YeHHS TPONECBTUYECKOTO Kypca XUMHUH COCTABIISIOT:

1)  CHUCTEMHO-IEeSTEIbHOCTHBIN TOIXO/;

2)  Teopus MOATAHOrO (GPOPMUPOBAHHST YMCTBCHHBIX JICHCTBHI;

3)  NPHHIKI HHTEIPATHBHOTO MOAX0/a B 00pa30BaHuUHY;

4)  WCHOJb30BaHHE EKTPOHHBIX 00PA30BaATEILHBIX PECYPCOB.

OcHoBHas JuTEparypa:
o Jaopuensn O. C., Ocmpoymos U. I, Axnebunun A. K. «Xumusi. BBogsslii kypc. 7
KJace» .- yuyebHoe nocobue i yyamuxcs. - M.: Ipoda.
o [uabpuenan O.C., [Llunapesa I'A. Xumust: Metonndeckoe nocodue K
IpONeaeBTUYECKOMY Kypcy «Xumust. BBonHbIi Kypc. 7 kiace». - M.: lpoda
(npocpamma, memamuyeckoe niaHupoBanue, peKOMeHOayuu,).

HNurepHer-pecypcenl:

http://him.1september.ru/Tazera "Xumus" u cait mis yuurtens "5 uny Ha ypok XuMuu"
http://www.openclass.ru/ caiiT oOpazoBarenbHbIii OTKPBITHIH Kilace

http://pedsovet.su/ caiit IleacoseT.py ( mpe3eHTAIH, pa3pabOTKH)
http://www.zavuch.info/ caiit 3aBy4.urdo

http://www.uroki.net/ Bce ans yuuTens Ha caiiTe YpOKH.HET
http://www.rusedu.ru/subcat_37.html apxuB y4eOHBIX mporpamMm u npeseHtaiuii PycEmxy
http://ru.wikipedia.org/wiki/3arnaBHas_crtpanuiia Bukureaus Ha pycCKOM sI3bIKe
http://window.edu.ru/ Enmunoe okuo JlocTyn k 00pa3oBaTeabHBIM pecypcam
http://festival.1september.ru/ ®ecruBanb negaroruueckux uaei «OTKPBITHIA YPOK)»
http://www.uchportal.ru/ Yuurensckuii mopra
http://www.spishy.ru/referat?PHPSESSID=e9q5bs09qg0g24jma6ft8rr135 xomnekuus pedeparon
JUTSL YYaIIuXCs



http://him.1september.ru/
http://www.openclass.ru/wiki-pages/30699
http://pedsovet.su/load/97
http://www.zavuch.info/
http://www.uroki.net/
http://www.rusedu.ru/subcat_37.html
http://ru.wikipedia.org/wiki/Заглавная_страница
http://window.edu.ru/
http://festival.1september.ru/
http://www.uchportal.ru/
http://www.spishy.ru/referat?PHPSESSID=e9q5bs0gqq0q24jma6ft8rr135

Conepsxkanue y4eOHOIo npeamMera
(1 4 B Henemnto; Bcero 34 4.)

Tema 1. Xumus B uenrpe ecrecrsosHanus (13 1)
Xumuss kax uacmv ecmecmeosnanus. Ilpeomem xumuu. XUMHUS — YaCThb €CTECTBO3HAHMUSL.
B3anMooTHOLIEHUsT YenoBeka M OKpyskawomero mupa. Ilpenmer xumuu. ®dusndeckue Ttena u
BeniecTBa. CBolicTBa BemiecTs. [IpuMeHeHne BEECTB HA OCHOBE UX CBOMCTB.
Habnwooenue u sxcnepumenm kax memoowsl usyyeHus ecmecmeosnanus u xumuu. Habnronenue
KaK OCHOBHOW METOJ TO3HAHUS OKPYXKAIOIIEro MHUpa. YCIOBUS NPOBEACHHUS HAOIIOICHHUA.
I'unote3a. DxcnepumenT. BeiBoa. CtpoeHue ruiamenu. Jlaboparopus u 060pynoBaHue.
Mooenuposanue. Mopenb, mopenupoBanne. OCOOCHHOCTH MOJAETHPOBaHUS B Treorpaduu,
¢busuke, Ouosormu. Mogenu B Ouwonorun. Myispku. Mogenu B ¢usuke. DnekrpodopHas
MmammHa. [eorpaduueckne Momenu. XWUMHUYECKHE MOJICIH: NpPEIMETHbIE (MOJEIN aroMa,
MOJICKYJ, XUMHYECKMX U MPOMBIIIJICHHBIX MPOU3BOACTB), 3HAKOBBIC, WU CHUMBOJIbHBIC
(cMMBOJIBI 3JIEMEHTOB, (POPMYJIbI BEIIECTB, YPABHEHUSI pEAKLIUi).
Xumuueckue 3naxku u gopmynsi. XUMAYECKUN dIEMEHT. XUMUYeckue 3Haku. Mx obo3HadyeHue,
npou3HoIIeHHe. XuMuieckue Gopmyibl BemecTB. [IpocThie U cinoxubie BemecTBa. MHAEKCH U
k03 punrentrsr. KauecTBeHHBIN U KONIWYECTBEHHBINA COCTAB BEILIECTBA.
Xumus u ¢puzuka. YHUBEPCAIbHBIA XapaKTEP MOJIOKEHUN MOJICKYJISIPHO-KUHETUUECKONH TEOPUH.
[lonsiTua «arom», «Mmoiekyna», «uoH». CTpoeHue BemiecTBa. Kpucraminueckoe cocTosHUE
BeniecTBa. Kpucramimueckue penieTku TBepabix Bemects. Juddys3us. BpoyHoBCcKoe ABUKECHHUE.
BemiectBa MOJNEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. ATperarHble COCTOSHUSI BEIIECTB.
[TorsiTie 00 arperaTHOM COCTOSSHMHM BeimiecTBa. (DU3NYECKHEe W XUMHUYECKHE SIBIICHUS.
["a3000pa3Hbie, KUAKHE U TBEP/IbIe BellecTBA. AMOP(HBIC BEIIECTBA.
Xumus u eeocpagus. Ctpoenue 3eMin: sapo, MaHTus, kopa. Jlutocdepa. Munepasl 1 TOpHbIC
nopoasl. Marmaruueckue U OcaJ0ouyHble (HEOpraHWYeCKWe M OpraHUYecKue, B TOM YHCIE U
roproune) nopojsl.
Xumua u Ouonocusi. XWMHUYECKHH COCTaB J>KMBOM KJIETKH: HEOpraHuuyeckue (Boma U
MUHEpAJIbHBIE COJM) M OpraHuyeckue (OENKH, >KHUpBI, YIVIEBOAbI, BUTAMHUHBI) BEILECTBA.
buonornueckas ponb Boabl B kuBOM KieTke. PorocuHTe3. Xnopobwmwi. buonmormueckoe
3HAUEHHUE JKUPOB, OCIKOB, dQPUPHBIX MACEJ, YIJICBOJIOB M BUTAMHHOB ISl KU3HEIEATSIbHOCTH
OpraHU3MOB.
Kauecmsennvie peaxyuu 6 xumuu. KauecTBeHHble peakuuu. Pacro3HaBaHHE BEIECTB C
MOMOIIBI0 KAaUYeCTBEHHBIX peakUuid. AHanuTHueckuil cur”ai. OrmnpezaenseMoe BelEeCTBO U
pEeaKkTHB Ha HETO.

Llemoncmpayuu
*Komekuus pa3muyHbIX TpeaMeToB Wiau ¢otorpaduil mpeaMeToB U3 aTOMUHUS IS
WJUTIOCTPALIUU UJEU «CBOMCTBA — IIPUMEHEHUEY.

*YuebHOe 000pyaoBaHME, UCHOJIb3yeMOe Ha ypokax (usuku, buonoruu, reorpaduu u
XUMHUH.

*OnekrpodopHas MmammHa B JAeiictBuu. eorpaduueckue mozpenu (miolyc, KapTa).
Buonornueckne monenu (MyJsDKM OpPraHOB M CUCTEM OPraHOB

paCTeHHﬁ, JKHUBOTHBIX H I-Ie.]'IOBeI(El). dm3nyeckne 1 XUMHYECKHE MOJZICJIN aTOMOB,
MOJIEKYJl BELIECTB M KPUCTAIUIMYECKUX PELIETOK.

*O0beMHBICE W IMAPOCTEP)KHEBBIE MOJETH BOIBI, YIIEKUCIIOTO W CEPHHUCTOTO Ta30B,
MeTaHa.

*O06pa31sl TBEPJIbIX BEIIIECTB KPHUCTAJITNYECKOTO cTpoeHus. Mogenu
KPUCTAJUIMYECKUX PEIIECTOK.

*Boma B Tpex arperaTHbIx cocCTOsSHHUSAX. Koynekiusi KpuUCTaNIMYecKuXx U aMOp(dHBIX
BCIICCTB U PI3,Z[€JIHI71 U3 HUX.

*Komekyst MUHEPaJIoB (JIa3ypHUT, KOPYHI, XaJIbKOITUPHT, (PIIFOOPUT, TAJIUT).

*Komeknus TopHBIX NOpOA (TPaHUT, pa3iudHble (OPMBI KaJbIUTa — MEJ, Mpamop,
W3BECTHSIK).



*Komieknus roprounx uckonaemMoix (He(Th, KAMEHHBIH YTOJIb, CJIAHITBI, TOP(]).
Lemoncmpayuonnvie sxkcnepumenmol

*Hayunoe HaOmiofeHue u ero omnucaHue. M3ydeHue cCTpOeHUs IUIaMEeHHU.

*CupTOBast 3KCTPAKIUA XJIOPO(DUIIIA U3 3EJICHBIX JTUCTHEB PACTCHUH.

*«[lepenuBanue) yIiueKUCIIOro raza B CTakaH Ha ypaBHOBEUICHHBIX Becax.

*KauecTBeHHass peakuuss Ha Kuciopoa. KadecTBeHHas peakuys Ha YINIEKHMCIIBIA ras.
JlabopamopHvie onvimol

*PacmipocTpanenue 3amnaxa ofeKoJIOHa, TyX0OB WK JIe30/I0paHTa Kak mporecc 1updy3uu.

*HaOntonenue OpOyHOBCKOTO JIBMKEHUS YACTHUEK YEPHOM TYIIX MOJ MUKPOCKOIIOM.

*Jluddy3us nepmanranara Kauus B KeJIaTHHE.

*O0HapyxeHue 3(QUPHBIX Mace B alleIbCMHOBON KOPOUKeE.

J/13yuenue rpaHuTa ¢ HIOMOILBIO YBEIMUUTENBHOIO CTEKIIA.

*Omnpezenenue copepKaHus BOAbI B PACTCHUU.

*O0OHapyX’eHHE Maclla B CEMEHAax IO/ICOJIHEYHUKA M TPELKOro opexa.

*O0OHapyXeHHEe KpaxMalia B MIIEHUYHONH MYKe.

*B3aumonelictBue ackopOMHOBOM KHCIOTBI ¢ HonoM (ompeneneHue BuramuHa C B
pa3IMYHBIX COKAaXx).

[IponyBaHue BBIABIXaEMOIO BO3/1yXa YepE3 U3BECTKOBYIO BOLY.

*O0OHapyKeHHE U3BECTKOBOM BOJBI CPEAH PA3INYHbBIX BEIIECTB.
Homawmnue onvimoi

*/3roToBneHne Mojeneld MOJEKyl XMMHUYECKHX BEIIEeCTB U3 IUIACTUIIMHA.

*Jluddysus caxapa B Boze.

*OnBITHI ¢ MyCTON 3aKPBITOM MIACTUKOBON OYTBHLIKOM.

*O6HapyXeHHe Kpaxmalia B MIPOIyKTax MUTAHUS; S0I0KaX.
Ipaxmuuecxasa paboma N 1. 3HakoMcTBO ¢ naboparopHbiM o0opynoBanueM. [IpaBuia TeXHUKU
0€30MacHOCTH.
Ilpakmuyeckas paboma N 2. HabmoneHue 3a ropsmield cBedod. YcTpoilcTBO U pabora
CIIUPTOBKH.
Tema 2. MaremaTrudeckue pacuersl B xumun (9 1)
OmmuocumenvHvle amoMHas U MoaekyIsApHas maccyl. OTHOCUTENbHAS aTOMHAs Macca 3JI€MEHTa.
MonexynspHas macca. OnpeneiaeHe OTHOCUTENBHON aTOMHOM MacCchl XUMUYECKUX 2JIEMEHTOB
no tabnuue J[. . Menneneesa. HaxoxieHne OTHOCUTENbHOM MOJIEKYJIIPHON Macchl IO
(dopmyIie BelecTBa Kak CyMMbl OTHOCUTENBHBIX aTOMHBIX MAcC, COCTABIISIOIIMX BELIECTBO
XUMHYECKHUX AJIEMEHTOB.
Maccoeas dons anemenma 8 crodicHom eeujecmee. IIoHsITHE O MaCCOBOM JJ0JI€ XUMUYECKOTO
sneMeHTa (W) B CJI0KHOM BEILIECTBE U €€ pacueT 1o (opmMyJie BellecTBa.
Yucmule ewyecmea u cmecu. Yuctele BemectBa. CmecH. [eTeporeHHble 1 TOMOT€HHBIE CMECH.
["a3000pa3Hbie (BO31yX, MIPUPOIHBIN ra3), )kuakue (HedTb), TBepAble CMECH (TOPHBIE TOPOJIBL,
KyJIMHApHbIE CMECH U CUHTETHYECKHE MOIOIINE CPEJICTBA).
Obvemnas oons easa 6 cmecu. Onpenenenne oobeMHOM 1011 ra3a (¢p) B cMecu. CocTaB
arMocgepHOro Bo3/lyXa U MPUPOAHOTo ra3a. Pacuer oObema j10su ra3a B CMECH O €ro 00beMy U
Ha00OPOT.
Maccosas oona eewyecmeéa 6 pacmeope. MaccoBas 107151 BemecTBa (W) B pacTBOpe.
Konuentparus. PactBopuresns 1 pacTBOpEHHOE BelecTBO. PacueT Macchl pacTBOPEHHOTO
BEIIECTBA [10 MacCce pacTBOpa U MacCOBOM JJ0JI€ pACTBOPEHHOTO BELIECTBA.
Maccosas dona npumeceii. IlonaTre o 4MCTOM BelllecTBE U MpuMecu. MaccoBasi 1015 IPUMECH
(W) B 0Opasne ucxomHoro BeniectBa. OCHOBHOE BEIIECTBO. PacueT Macchl OCHOBHOTO BEILIECTBA
10 Macce BEIIEeCTBa, COAEPIKAIIEro OMPEAeIEHHYI0 MAaCCOBYIO JIOJIO ITpUMeECEi.
Jlemoncmpayuu

* Konnexmus pa3inuyuHbIX BUIOB MpaMopa 1 U3JeJIUi U3 Hero.

» CMeCh pEeuyHOro U CaxapHOTo IeCKa U UX pa3JelICHuE.

* Komneknust HepTH 1 HEPTETPOTYKTOB.



» Koyutekus OBITOBBIX CMECEH.
* Jluarpamma cocraBa arMoc(epHOro Bo3ayxa. JlmarpaMma cocraBa mpupoIHOro rasa.
* Komnexnust «MuHepaibl 1 TOPHBIE TOPOIBDY.
Lomawnue onvimul
* U3yueHue cocraBa HEKOTOPHIX OBITOBBIX M (hapMaleBTUUECKUX IIPErnaparos,
COJEPIKALLUX OIPEIEICHHYIO JIOJII0 IIPUMECEH.
Ilpakmuueckass paboma Ne 3.  IlpuroroBieHwe pacTBOpa C 3aJaHHOW MacCOBOW JoJei
pPacTBOPEHHOI'O BELIECTBA.
Tema 3. SIBjenusi, npoucxojasinue ¢ Bemecrsamu (9 4)
Pa3zoenenue cmeceii. CnocoObl pa3eneHus cMeceil 1 ouncTka BenecTB. Hekotopbie
IpocTellIe criocoObl pa3/ieleHusl CMeCcel: IPOCeBaHUE, pa3ielIeHue CMecel IOPOIIKOB
JKeJie3a M Cepbl, OTCTauBaHMe, ICKaHTAINA, HEHTPUPYTUPOBaHHE, Pa3e/ICHHE C TIOMOIIBIO
JIeTUTEeNbHON BOPOHKH, (uiibTpoBanue. OuiibTpoBaHue B Ja00paropuu, ObITY U HA
npousBozcTee. [lonstue o punsrpare. Ancopoums. Ilonstue 06 agcopbumu u agcopOeHTax.
AKTHBUPOBaHHBIN
yTOJIb KaK BaKHEHIINN a71cOpOEHT. YCTPONCTBO IPOTUBOTa3a.
Hucmunnayus, unu nepeconka. JAuctruiuisiuys (IeperoHka) Kak MpoLecc BbIIEICHUs BEIeCTBa U3
XKHUJIKOW cMecH. J{ucTrIuMpoBaHHas Bosia ¥ 001acTH ee npuMeHeHus. Kpucrammsanus nim
BbINapuBanue. Kpucramimsanus 1 BeIIapuBaHUe B J1aOOPATOpUU (KPUCTAIIIN3ATOPhI U
dapdoposle yamiku i BeiapuBanus) u npupoze. [leperonka nedru. Hedrenpomykrer.
@pakMOHHAs EPErOHKa )KUJIKOTO BO3yXa.
Xumuueckue peakyuu. Ycioeus npomekanus u npexpauyeHus XUuMudeckux peakyui.
XVMMHYECKUE PEAKIUH KaK IPOLECC PEBPAILECHUs OJHUX BELECTB B APYTUe. YCIOBUS
IIPOTEKAHUS U NPEKPAILECHUs XMMUUECKUX peakinii. COpUKOCHOBEHHE (KOHTAKT) BEILIECTB,
Harpesanue. Karanuzarop. Uuruburop. Ynpasienue
peakuusIMU FOPEHHUSL.
Ipusnaxu xumuueckux peaxkyuu. IIpu3HaKy XUMUYECKUX pEaKLUi: N3MEHEHUE 1IBETA,
o0Opa3oBaHM€E 0Ca/iKa, paCTBOPEHHE MOJIYYEHHOI'0 0CaJIKa, BbIJIEICHUE I'a3a, OsBICHUE 3a1axa,
BBIJIEJICHUE UJIHU MOIVIOLIEHUE TEIUIOTHI.
Jlemoncmpayuu
» Gunetp HlotTa. Boponka broxHepa. YcraHoBka J11s1 GUIBTPOBAHUS 110]1 BAKYYMOM.
* PecriupaTopHble Macku U MapieBble MOBSI3KU.
e [IpoTuBoOTras u €ro yCTpomucTBo.
* Komnexkuusa «Hedts 1 HEDTEIPORLYKTHIY.
Lemoncmpayuonnvie sKkCnepumMenmul
* Paznenenue cmecu nopoika cepsl U KeJIe3HbIX OMUIIOK.
* Paznenenue cmecu nopoluka cepsl U ecka.
* Paznenenue cmecu BOJbl U paCTUTEIBHOIO Macja ¢ TOMOLIbIO JIETUTEIbHON
BOPOHKH.
* [lonyueHne MUCTUITMPOBAHHOM BOJIBI C IIOMOIIBIO J1a0OPATOPHOM YCTAaHOBKHU ISt
NIEPETOHKH KUJKOCTEN.
 Paznenenue cmecu nepMaHraHara u Juxpomara Kajaus crioco0oM KpHUCTaNIU3aluu.
* B3aumonelicTBHe KeI€3HbIX ONMWIOK U MOPOILIKA CEPBI IPU HAarPEBaHUH.
* [lonydeHue yriaeKkucioro raza B3auMoJeiCTBUEM MpaMopa ¢ KUCIOTON U
oOHapyKEeHHE €ro ¢ TOMOILBIO U3BECTKOBOW BOJIBI.
» Karanutuueckoe pasinoxeHue NepoKcuaa BoJopoaa (Karaiu3aTop — JAUOKCH]
mapranma (I1V)).
* OOHapy>XeHHEe pacTBOpa IIEJIOUH C IOMOIIbI0 HHIUKATOPA.
* B3aumopelicTBue pacTBopa lepMaHraHaTa Kajus U pacTBOpa AMXpoMmaTa Kajus ¢
pacTBOpOM CyJbpuTa HATPHSI.
* BzaumoneiicTBue pacTBopa nepMaHranara Kajaus ¢ acKopOMHOBOM KHCIIOTOH.



* BzauMmogenicTBre XJI0puaa xKeie3a ¢ AKEATOH KPOBSIHOM COJIbI0 U THAPOKCUIOM
HaTpHsl.

» B3aumogeiictBue ruapokcua xenesa (I111) ¢ pactBopom consiHON KUCIOTHI.
JlabopamopHvie onvimol

* AncopO1ust KyKypy3HbIMH MaJIOYKaMU [1apOB Maxy4YHX BEIIECTB.

* lI3yueHue ycTpOMCTBA 3aKUTAIKH U IIJIAMEHH.
Jlomawnue onvimoi

* Paznenenue cmecH cyxoro MojoKa M peyHoro rnecka.

* OTcTanBaHue B3BECH MTOPOILKA JJIs1 YUCTKU MOCY/bl B BOAE U €€ JeKaHTALU.

* AncopO1usi akTHBUPOBAHHBIM YIJIEM KPACSIIUX BEIIECTB METICH -KOJIBI.

* PactBopenue B Bojze Tabnetku acnupuHa YIICA.

* [IpuroroBiaeHne U3BECTKOBOU BOJBI U OIIBITHI C HEH.

* Nzyuenue cocraba CMC.
Ilpakmuuecxas paboma Ne 4. OuncTka NOBapEHHON COJIH.
Tema 4. Paccka3bl mo xumuu (34)
Brinaromuecs pycckue yueHsle-XUMHKH. JKu3Hb U nearensHocts M. B. Jlomonocosa, /1. 1.
Menneneesa, A. M. bytieposa.
MHoroo6pasue XMMHU4E€CKIX BELIECTB.
MHuoroob6pasue XMMHYECKHX PEaKIIHA.

TemaTnueckoe IMJIAHUPOBAHUEC

KomnuectBo | KoHTpOIBHBIX,
Ne | Tema pasmena 4acoB IPaKTUYECKUX padoT

n/n
1 XWUMHS B IEHTPE €CTECTBO3HAHMUSL. 13 IIp/p Nel, Ne2

K/p Nel
2 MaremaTnka B XUMHH. 9 I1/p Ne3

K/p Ne2
3 SIBneHus1, IPOMCXOAIINE C BEIIECTBAMH. 9 Tp/p Nod

K/p Ne3
4 Pacckasbl o XUMHH. 3 -
Htoro 34 Kp-3,Ilp/p—4




IoypouHoe muiaHMpoBaHue

Ne Tema ypoka DNEeMEHTHI COeP KaHMs OKCHEPUMEHT Jlara
o\ o0pa3zoBaHus
1/1 BBoaHbBIN HHCTPYKTaX XUMHUA — 4acTh JI Nel. Kosmexmust
mo Th. XuMus Kak 4acTh | €CTECTBO3HAHMS. PA3JIMYHBIX MPEIMETOB U
€CTECTBO3HAHMSI. B3auMooTHOIICHUS YesoBeka U | ¢oTorpaduil mpeaMeToB W3
OKpy>Karomiero mupa. [lpeaMer | amoMuHHS IS
xuMud. Ou3nueckue Tena u WUTIOCTPAIHA UJICH
BemecTBa. CBOMCTBA BEIIECTB. «CBOWCTBA IPUMEHEHUE.
[IpumeneHue BeniecTB Ha
OCHOBE UX CBOWCTB.
2\2 | YcrmoBus mpoBeneHUS Haoronenue kak 0CHOBHOI J Ne2. VuebHOC
HaOTFOICHUS. METOJI TIO3HAHUS OKpYy’Karommero | obopymoBaHue,
MUpa. YCIIOBHS MPOBEACHUS HCTIONB3yeMOe Ha YpOKax
HaOmronenus. I umoresa. ¢uznku, OnoJIoTHHY,
DKkcrepuMeHT. BoiBoI. reorpapuu ¥ XUMHH.
CrpoeHue IIaMeHH. 3 1. Hayunoe HabmoneHue
Jlaboparopus u obopymoBaHue. | M ero omucaHnue. M3ydyeHue
CTPOCHUS TUIAMCHH.
3\3 | IIpaktuyeckas padbora [IpaBusna TexHUKH IIpaktuueckas pabora Nel
Nel Oe30macHOCTH
«IIpaBwia TeXHUKA pH paboTe B XUMUIECKOM
0e30MacHOCTH TIpH KaOWHETe.
pabote B kabuHeTe JlaboparopHOe 00OpymOBaHHE:
XUMHHU. 3HAKOMCTBO YCTpOWCTBO, HA3HAYCHUE,
¢ 1abOPaTOPHBIM TIPUEMBI
000pyIOBaHHAEM. oOpaleHusI.
Mucrpykrax no Th.
4\4 | Tlpakruueckas padora Habmronenue. YeTpoicTBO IIpaktudeckas pabora Ne2
Ne 2 CIIUPTOBKHU U IIpaBUIIa
«Habmronenue 3a oOpaleHns ¢ HarpeBaTeIbHBIMU
ropsllel CBEYOil. npubopamu
YcerpoiicTBo u paborta
CITUPTOBKI.
Wucrpykrax no Thb.
5/5 | MoaemupoBaHue. Monenb, MoIeTHMpPOBAHHUE. J Ne3. Dnexrpodopras

Oco0eHHOCTH MOJIETTMPOBAHNUS
B reorpaduu, pusnke,
6uonornu. Monenu B OMOIOTHH.
Mynsxu. Moaenu B pusuke.
DnexTpodhopHas MalInHa.
I'eorpadrueckne Momenn.
XUMUYECKUE MOJEIIN:
peaMeTHbIe (MOJENH aToMa,
MOJIEKYJI, XUMHUYECKUX U
MPOMBIIIIEHHBIX IIPOU3BOACTB),
3HAKOBBIE, MJI CUMBOJIbHBIE
(cHMBOJIBI BJIEMEHTOB, (GOPMYIIBI
BEILIECTB, YPaBHEHUs peakuuii).

MallliHa B JICHCTBHH.
leorpaduueckue Momenu
(tnobyc, kapra).
Bbuonornueckue mouenu
(MyJIsDKM OpraHOB U CHCTEM
OpraHoOB PACTEHUH,
JKUBOTHBIX U 4YEJIOBEKa).
dusnueckrue 1 XUMHUYECKUE
MOJICJIM aTOMOB, MOJIEKYJ
BEILECTB H
KPUCTAJUIMYECKUX PEIICTOK.




6\6 | XuMuueckuil AEMEHT. XUMUUECKUN 3TIEMEHT. J Ned. O6bemHBIE U
Xumnueckue 3Haku. Ux LIapOCTEP>KHEBBIE MOJEIU
0003HaYeHUE, IPOU3HOIICHUE. BOJIbI, YIVIEKHCIIOTO U
Xumnueckue GopMyIabt CEPHUCTOTO ra30B, METaHa.
BeliecTB. [IpocTeie U c10XKHBIE
BelecTBa. MIHAeKChI u JO Nel «M3sroroBnenue
ko3¢ durrenTsl. KadecTBeHHBIN | Mozerneii MoeKy
Y KOJIMYIECTBCHHBIN COCTaB BEIIECTB U3 IUIACTIIINHAY.
BEILECTBA.
7\7 | Xumus u ¢pusuka. YHuBepcalbHbINA XapaKTep J Ne5 OOpa3subl TBEpABIX
MOJ0XKEHUH MOJIEKYIISPHO- BEIIECTB KPUCTAIUINIECKOTO
KHHETHYECKOI TeOpHH. cTpoeHus. Mozaenu
ITonsTHS «aTOM», «KMOJIEKyNa», | KPUCTAJUIMYECKUX PEIIETOK.
«uon». CTpoeHHe BeUIeCTBa. J Ne6 Pacipoctpanenue
Kpucrammmdaeckoe coctosiHIEe 3amaxa OJICKOJIOHA, TyXOB HIIH
BemecTsa. Kpucramnmaeckue JIe30/I0paHTa Kak Iporece
PELIETKH TBEPABIX BEIIECTB. i dysnn.
Hduddyszus. bpoyroBckoe JI Ne2 Habmromenue
JBIOKeHHe. Bemectra OPOYHOBCKOTO JIBUIKEHHUS
MOJIEKYJIIPHOTO U YacTUYEK YePHOH TYIIH 1OJ
HEMOJIEKYISIPHOTO CTPOEHUS MHKPOCKOIIOM.
O Ne2  JTudpdysus caxapa B
BOJIE.
JI-1 Uncrpykraxk no Th.
Huddys3us nepmaHranara
KaJus B XKEJTaTHHE.
8\8 | ArperarHple COCTOSTHUS [MonsTHe 00 arperatHoM J Ne7 Bopa B Tpex
BEIIIECTB. COCTOSIHUH BEILECTBA. arperaTHeIX COCTOSTHHSX.
duznveckne 1 XUMHIECKHE Komnexuus kpucrammyeckux
sBieHus. ['a3000pa3Hele, ¥ aMOP(HBIX BELIECTB U
KUJIKHE U TBEPIbIC BEUIECTBA. U3IeTINH U3 HUX.
AmopdHbIe BelecTsa. JI Ne3 «IlepenuBanuey
YTJIEKHCIIOTO Ta3a B CTaKaH Ha
YpaBHOBEUICHHBIX BECAX.
JO Ne3 OnsIT ¢ ImycToi
3aKpBITON IJIAaCTUKOBOM
Oy TBUTKOH
O\9 | Xumus u reorpadus. Crpoenue 3emiu: sSapo, J Ne8 Komnexuust MuHEpaioB
MaHTHs, Kopa. JIntocdepa. (J1a3ypuT, KOpyHZ,
MuHepabl 1 TOPHBIE TOPOJIBL. XaJIbKOITUPHT, (QIIFOOPUT,
Marmarnieckne 1 0cai0uHbIe TaJmr).
(Heoprannyeckue u J Ne9 Konnexiust TOpHBIX
OpraHUYECcKHe, B TOM YHCIE U opoJ1 (TPaH!T, pa3IHIHbIE
TOpIOYHE) TOPOIHI. (hOpMBI KabIIuTa — MET,
MpaMop, U3BECTHSK).
J Ne10 Komnekiust roprogmux
HCKOTIaeMbIX (He(Th,
KaMEHHBIH yTroJib, CIIaHIIbI,
Topd).
JI-2. Uncrpykrax no Th.
"M3y4yenue rpanuTa c
MIOMOILBIO YBETUYUTEIBHOTO
crekna'
10\10 | Xumus u Ouonorusi. XuMHUECKU COCTaB JKUBOU A9 Ne4 Crnuprosas

KIJIETKW: HeOpraHudeckue (Boja
1 MHHEpaJbHBIE COJN) U
opraHuyeckue (OeNKH, YKUPHI,
YIJIEBO/IbI, BUTAMUHbI)
BelecTBa. buonoruueckas poib
BOJIbI B )KUBOM KJICTKE.
Dorocuntes. Xnopoduiu.

SKCTPAKIUS XIOpodIILIa U3
3€JICHBIX JINCTHEB PACTEHHUH.
JI-3 O6HapyxeHne d3PUPHBIX
Maces B anejIbCUHOBOM
KOPOUKE.

JI-6 Omnpenenenue
COZIEpKaHUsl BOJIbI B




Bbuonornueckoe 3HaueHue
JKHPOB, OEJIKOB, 3QUPHBIX
Mace, YIJIEBO/IOB U BUTAMHHOB
JUIS )KU3HEAESATEIbHOCTH
OPraHU3MOB.

pacTeHuu.
JI-4 OGHapyxeHne macia B
CeMeHax MOJCOJIHEYHHKa U
TPELKOTo opexa.

JI-5 OGHnapy»enue kpaxmana
B MILIEHUYHOH MYKE.

JI-6 BzaunmoneiicTBue
ACKOPOMHOBOM KHCJIOTBI C
nonoM (ompenecHue
ButamuHa C B pa3iIHmIHBIX
COKax).

JI-7 O6HapyxeHHE Kpaxmala
B MIPOIYKTaX MUATAHUS,
sionokax. UTh

11\11 | Pacmo3naBaHue BemiectB | KadecTBeHHBIC peaKIUH. J3 Ne5 KauectBeHHas
C TIOMOIIBIO Pacrio3naBaHue BemecTs ¢ peakuusi Ha KHUCIOPO.
KaueCTBEHHBIX PEAKLMUil. | MOMOIIBIO Ka4€CTBEHHBIX KauecTBeHHast peakius Ha

peaxiuii. AHaIUTHYECKUN YIJIEKHCIIBIN ras.

curnai. OnpezaenseMmoe JI-8 "TlponyBanue

BEIIIECTBO U PEaKTHB Ha HETO. BBIIBIXacMOTO BO3/IyXa Uepes
HM3BECTKOBYIO BOIY".
JI-9 "OG6Hapy-xeHue
H3BECTKOBOI BOIBI CpeAH
Pa3IMYHBIX BEIIeCTB' .
JO Ned4 OOHapysxeHHE
KpaxmMaja B IIPOIyKTax
MUTaHUs, S0T0KaX.

12/12 | O6ob1ieHue u
cucTeMaru3anus 3HaHUu|
1o TeMe «XuMHus B
LEHTpE
€CTCCTBO3HAHMUSY.

13/13 | Konrponbhas pabora Nel KonTponpsHas padora Nel.
«XuMUs B TICHTpE
€CTCCTBO3HAHISDY.

I'naBa Il Maremaruka B xumun (9 4.).

1\14 | OrnocutenbHast atoMHast | OTHOCHTEJbHASI aTOMHAs Macca

W MOJIEKYJISIpHAsl Macca. aneMeHTa. MonekynspHast
Macca. OnpeneneHue
OTHOCHUTEJIbHOM aTOMHOW Macchl
XMMHYECKHX JJIEMEHTOB 110
tabnune /1. 1. Menneneena.
Haxoxnenue orHocUTENbHOM
MOJICKYJIIPHOM MacCHI 110
(hopmyrie BemecTBa Kak CyMMBI
OTHOCHTEIJIFHBIX aTOMHBIX Macc,
COCTaBJISIFOIMX BEIIECTBO
XUMHYECCKUX 3JICMEHTOB.

2\15 | MaccoBas nonst | [lonsitue o MaccoBoit nose
XUMHUYECKOTO AIIEMEHTA B | XUMHUYECKOTO IeMeHTa (W) B
CJIOYKHOM BEIIECTBE. CJIOKHOM BELIECTBE U €€ pacyer

1o (opMyIie BeleCTBa.
3\16 | Yucrsle BeniecTBa U Uuctele BemecTa. CMecH. I Nell Komnexiust

CMECH.

I'ereporeHHbIe ¥ TOMOTEHHBIE
cmecu. 'a3006pa3Hbie (BO3ayX,
MIPUPOJTHBIN Ta3), KUJKHE
(HedTh), TBEpIABIC CMECH
(TopHBIC MOPOIIBI, KYJIMHAPHBIC
CMECH M CHHTETHUYECKHE
MOIOIIUE CPEJCTBA).

Pa3IMYHBIX BHIOB MpamMopa u
W3JIETTUI U3 HEro.

Konnexmus vedtn n
HEe(TENPOLYKTOB.

Kosmnekiyst OBITOBBIX CMECEH.
CMech peYHOro U CaxapHOTO
MECKa U UX pa3/ieiCHUC.

JO NeS Hzyuenue coctaBa
CMC.




A7

OO6beMHas J0JIs1 ra3da B
CMECH.

OnpeneneHue 00bEMHON TOTH
ra3za (¢) B cmecu. CocraB
aTMoc(epHOTro BO3IyXa U
OpUPOIHOTO ra3a. Pacuer
obbeMa JI0H Ta3a B CMECH 110
ero o0beMy 1 Ha00OPOT.

J Nel2 JIuarpamma cocraBa
arMoc(epHOTo BO3/1yXa.
Jwnarpamma cocraBa
MIPUPOAHOTO rasa

5\18 | Maccogas mons MaccoBast noiist BenecTsa (W) B
BEIIEeCTBa B pacTBOpE. pactBope. KoHreHTpanus.
PacTBopuTens u pacTBOpeHHOE
BelecTBo. PacueT Macchl
PacTBOPEHHOTO BEMIECTBA TI0
Macce pacTBopa M MacCOBOH
JI0JIe PACTBOPEHHOTO BEIIECTBA.
6\19 | Ilpaktuueckas paGora IIpaBmina TexHUKH [Ipaxtuaeckas padora Ne3
Ne3 «ITpurorosneHue 0e30MmacHOCTH MpH paboTe B
pacTBopa c 3aJJlaHHOI XHUMUYEeCKOM KaOWHETe.
MaccoBOH poneit [Tpuemsr oOpareHus ¢
PacTBOPEHHOIO 71a00paTOpHBIM
BeliecTBay. IHCTpyKTaxX | 000pyIOBaHHEM.
no Th.
7\20 | IToHsTHE O YUCTOM IToHsiTHE O YUCTOM BEILIECTBE U J Nel3 Komnexmust
BEIIECTBE U IPUMECH. npuMecH. MaccoBas nos «MuHepaisl 1 TOpHBIC
npumecH (W) B oOpasie TTOPOJIBD».
HMCXOJHOI0 BEIIECTBA. JO Ne6 Uzyuenue cocraBa
OcHoBHoOe BemecTBo. Pacuet HEKOTOPBIX OBITOBBIX U
MacChl OCHOBHOTO BEIIECTBA IO | (hapMarieBTHIECKUX
Macce BEIIeCTBa, COJACPIKAIICTO | MpernaparoB, COACPIKALIUX
OTIpeIeNIEHHYI0 MacCOBYIO JIOJIFO | OMPENeNeHHYIO 100
IIPUMECEH. IpUMecen.
8\21 | O6oO0meHnue u PacuyeTsl, cBI3aHHBIE C
cUcTeMaTH3anus 3HaHUH, | MCIIOIh30BaHUEM
pelreHue 3a1a4 u TIOHSTHUS «IOJISD».
YIpaXHEHUH 0 TeMe
«Maremaruka B XUMHUI.
9\22 | KourpombHast pabora Ne2 KonTtponbHhast padora Ne2
«Maremaruka B XUMHUI».
Lnagsa |1l SIBsienusi, npoucxoasiniue ¢ Bemecreamu (11 4.).
1\23 | Pasnenenue cMecei. Cnoco6s! paznenenus cmeceid 1 | JID Ne6 Paznenenue cmecu
OuNCTKa BemecTB. HekoTopeie MTOPOIIIKA CEPHI U JKEJIE3HBIX
MIPOCTEHIITHE CTII0COOBI OTIFLIIOK.
pa3zeneHus cMecei: Paznenenue cmecu nmopomrka
MPOCEUBAHUE, pa3/iCiICHUE CepHl U TeCKa.
cMeceil TOPOIITKOB JKee3a U Paznenenue cmecu BOIBI U
CepBbl, OTCTaNBaHUE, PACTHUTEIILHOTO Maciia ¢
J€KaHTaIusl, TMOMOIIBIO JICTUTEIIFHOM
HEHTPUPYTUPOBAHHE, BOPOHKH.
pasiesieHre ¢ MOMOIIBIO JO Ne7 Paznenenne cmecu
JICJTUTEIILHON BOPOHKH, CYXOTO MOJIOKA M PEYHOTO
(uneTpoBaHNE. recka
OTcranBaHue B3BECH
MTOPOIIIKA JISI YHCTKH ITOCYIBI
B BOJIC U €€ JICKAHTAI[U.
IPNe 4 «BripamuBanue
KPHUCTAJLIOB COJIM
(momarHui
DKCIIEPUMEHT)
2\24 | ®OunsTpoBaHue B ®usTpoBanue B taboparopun, | J Neld4 Ounstp llorra.

naboparopuu, ObITY 1 Ha
npousBoAcTse. [lonsitue
0 GmIbTpare.

OBITY ¥ Ha TIPOU3BOJICTBE.
[Tonstue o GusTpare.

Boponka broxuepa.
YcranoBka s
(bUIBTPOBAHUS MO




BaKyyMOM.
J3I Ne7 PecniupaTtopHble
MacKH ¥ MapJieBbl€ TIOBS3KH.

3\25 | Axcop6uwmst. Ancopouwust. [Tonsrue 06 I Nel5 IIportuBoras u ero

ajzicopOmu u agcopOeHTax. YCTPOMCTBO.

AKTHBUPOBaHHBIN JO Ne8 Ancopbrust

YTONb KaK Ba)KHEHITHH KyKypY3HBIMH NaJ09KaMU

ancopOeHT. YCTPOWCTBO NapoB Maxy4yux BELIECTB.

MPOTUBOTA3a. AncopOrus akTHBUPOBAaHHBIM
yTIIEM KPacsIIUX BELIECTB
TICTICH-KOJIBI.

4\26 | JducTviisims Huctnmsamus (neperonka) kak | [T Nel6 Komrexmus «Hedto
(meperoHka) Kak MpoIiece | MPOIECC BBACICHUS BEIIECTBA | M HE(PTETIPOITyKTHI».
BBIZICJICHUS BEIIECTBA U3 | U3 )KUJKOU CMECH. A9 Ne8 I[lonyuenue
KHJIKOH CMeCH. JlucTuiimpoBaHHas Boja 1 JUCTUINIMPOBAaHHON BOJBI C

0051acTH ee IPUMEHEHHUS. MOMOIIIBIO JIaGOpaTOPHOU
Kpucramnmuzauus win YCTaHOBKH JIJIs TIEPETOHKH
BBINTapHBaHUE B Ja00OpaToOpUH JKUJKOCTEH.
(KpucTanau3aTopsl U Paznenenue cmecu
(hapopoBbIe YAk 115 NIepMaHraHaTa u AuXxpoMaTa
BBITIAPUBAHUS) ¥ IPUPOJIC. KaJHs cmocooom
ITeperonka HedTH. KPUCTAJUTH3aIHH.
Hedrenponykrer. ®pakunonHas

MIEepETOHKA )KHUAKOTO BO3IyXa.

5\27 | Ipakrudeckas pabora Ne | [paBuia TeXHUKH [paxtudeckas padora Ne5
4 «OuuncTKa MOBapeHHOW | Oe30macHOCTHU IpH padboTe B
comm». IHCTpyKTax 1o XMMHYECKOM KaOHHETe. IIP Ne6 «M3yuenue mporecca
Tb. [Tpuemsr oOpateHus ¢ KOPPO3HH JKENe3a»

nabopaTopHbIM 000PYIOBaHUEM | (JIOMAIIHUH OIBIT).
W HarpeBaresbHbIMU
npubopamu

6\28 | . YcnoBust mpoTekaHus U | XMMHUUYECKUE PEAKIMH KaK A9 Ne9 BzaumopeiicTBue
MIPEKPaIICHUS MPOLIECC MPEBPAIIECHHS OTHUX KEJIE3HBIX OMUIIOK U
XMMHUYECKUX PEaKIuil. BEILECTB B JIpyrHe. YCIOBUS MOPOIIIKa Cephl PH

MPOTEKAaHUsI U TIPEKPaICHUs HarpeBaHMH.
XUMHYECKUX PEaKmuil. [Tony4yenue yriekncioro
ComnprukocHOBEHHE (KOHTAKT) rasa B3auMOJAEHCTBHEM
BEILIECTB, HArPEeBaHHE. MpamMopa ¢ KHUCIOTOH 1
Karanuzarop. arubutop. oOHapyXeHHE €ro ¢
YrpasneHue peakiusiMu MTOMOUIBIO U3BECTKOBOM
TOpEeHusI. BO/JIbI.
J Nel7 Karanutuueckoe
pa3iokeHue NepoKcuIa
BOJIOpOJa (KaTajin3aTop —
auokena Mapranna (1V)).
7\29 | TIpu3HaKu XUMHYECKUX ITpu3Haku XUMHUECKHUX A9 Nel0 O6HapyxeHue

peakuui.

peaKiMii: "3MEHEeHHE 1IBETa,
o0pazoBaHMe 0Ca/IKa,
PacTBOpPEHHE MOTYYSHHOTO
ocajika, BBIICIICHUE Ta3a,
HOSIBIICHHE 3allaxa, BBIACICHIE
WJIN IIOTJIOIICHUEC TCIIJIOTHI.

pacTBopa LIEI0YH C
MOMOIIbIO UHJIUKATOPA.
Bsaumoneiictsue pactBopa
NepMaHraHaTta Kajus u
pacTBopa Auxpomara KaJlus C
pacTBOpPOM CyJb(pUTa HATPHUS.
BzaumopeiicTBue pactBopa
TepMaHTaHaTa Kajus ¢
aCKOpOMHOBOM KHUCIIOTOH.
BzaumopeiictBue xyopuaa
JkKeJe3a C JKeITON KPOBSIHOU
COJIBIO U TUAPOKCUJIOM
HaTpus.

BzaumoneiictBue
rugpokcuaa xenesa (I11) ¢
pacTBOPOM COJISTHOM




KHCJIOTHI.
JI-11 N3yuenue yctpoiicTa
3a)KUTAJIKU U MJIaMEHH.

JO Ne9 PactBopenue B BOjC
tabnerku acnupuHa YIICA.
[IpuroToBieHne U3BECTKOBOM
BOJIBI U OIBITHI C HEMH.

8\30 | O6oOmEeHNE
CHUCTEMATHU3aLNs 3HAHUH
o TeMe «SIBneHus,
TIPOUCXOISAIIIHE C
BEIIIECTBAMI.
9\31 | KourpombHas pabora Ne KonTponpsHas padora Ne3
3 o TeMe «SIBnenus,
MIPOUCXOAIINE C Belle-
CTBaMI».
I'maBa IV Paccka3bl Mo XUMHHT (3 4.).
1\32 | Beigarommecs pycckue Bxkian, BHECEHHBIN pyCCKUMHU IToptpeTs! yuensix M. B.
y4E€HbIE-XUMHKH. Y4EHBIMU — XMMHUKAMH B Jlomonocosa, .M.
pasButue xumMuu. JKU3Hb U Menpeneena,
nestenbHocTh M. B. Jlomo- A.M. Bytieposa.
HocoBa, /I. 1. Menneneena,
A. M. bymiepoga.
2\33 | Muoroobpasue MHoroo0pazue XUMHYECKHX
XIMHYICCKUX BEIIECTB. BEIIECTB.
3\34 | Muoroobpa3zue MHoroo0pazne XUMHYECKUX
XUMHUYECKUX PEaKInil. peakIui.




