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IMosicHuTEIbHASA 3aMIMCKA

PaGouasi mporpamMma 1O XUMHH JJIi OCHOBHOM IIKOJIBI COCTaBlieHa Ha OCHOBe DyHIaMEHTAIBHOTO sijpa
coliepkanusi oOmero oOpa3oBaHus, TpeOOBaHMU K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTelbHOM
OporpaMMbl  OCHOBHOTO  o0Immiero oOpa3oBaHus, IpeACTaBIeHHBIX B DenepalibHbIM  rOCYJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAapTe OOIIero 00pa3oBaHMs BTOPOTO IOKOJICHUS, NMPUMEPHONH MPOTrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHHs 1O XUMHH. B HEll y4WTBHIBalOTCS OCHOBHBIE HJIEH MOJOXKEHHUS NPOTPaMMBI Pa3BUTUS U
(OpMHUPOBaHUS YHHBEPCATbHBIX YYEOHBIX JEHCTBUU JUII OCHOBHOTO 0OIIEero oOpa3oBaHus, coOmromaercs
MPEEMCTBEHHOCTD C IPUMEPHBIMH POTPaMMaMH HA4aJIbHOTO 00I1Iero 00pa3oBaHusl.

JlanHasi mporpaMMa KOHKPETU3UPYET COJICPKAHUE CTaHIapTa, JaéT pacrpenesicHne yueOHbIX 4acoB 10 pasJeiiam
Kypca, TOCJICA0BaTeIbHOCTh M3YYCHHs TEM U pa3/ielioB ¢ y4ETOM METAlpEAMETHBIX M MPEAMETHBIX CBSI3CH,
JIOTHKH Y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH ydJaluxcs.

HopmaTruBHbBIE 1OKYMEHTBI
[Iporpamma mo yuebHoMy mpenmery «BBegeHne B XMMUI0» COCTaBIE€HA HA OCHOBE CJICAYIOIIMX HOPMATUBHBIX
JOKYMEHTOB:

o @enepanbsHoro 3akoHa Ne 273 «O06 obpazoBanun B Poccuiickoit denepannm» cT.2, 1.9, B COOTBETCTBUH C
TpeboBanusmu DexepanbHoro locymapcTBeHHOTO 00pa30BaTENBHOTO CTaHIAPTAa OCHOBHOTO OOIIEro
obpazoBanus (nanee GI'OC).

o dezepanbHOTO TOCYAAPCTBEHHOTO 00pPa30BaTEIHHOTO CTaHIapTa OCHOBHOTO 00Iero oopazoBanus (IpuKas
MunncTepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparn ot «17» mexadps 2010 . Ne 1897);

e [IpumepHOW  OCHOBHOW  0O0Opa3oBaTeJIbHOW  MPOrpaMMbl  OCHOBHOTO  OOIero  oOpa3oBaHUs
(http://www.fgosreestr.ru, ogobpena perenreM (eaepanrbHOTO y4eOHO-METOANYECKOTO OObEAMHEHUS TI0
obmemy oOpazoBanuio (mpoTokoi ot § ampens 2015 . Ne 1/15).

e [Ipuka3 MunuctepctBa oOpa3oBanus W Hayku Poccuiickoit @enepanuu (MunoOpuayku Poccun) «O06
YTBEPKICHUH (eepaTbHOTO TIEPEeUHsS YICOHUKOB, PEKOMEHIOBAHHBIX K MCIIOIB30BAHUIO TP PeaTU3allin
UMEIOIUX  TOCYIapCTBEHHYIO AaKKpPEAWTALHI0 00pa3oBaTeNbHBIX MPOrpaMM Ha4YaJlbHOTO, OOIIEro H
cpemHero o01ero 00pa3oBaHus B TEKYIIEM Y4€OHOM TOY.

e PexomeHmanuu mo OCHAIIEHUIO 00IIE00pa30BaTENbHBIX YUPESKICHUN YICOHBIM B Y4eOHO-1a00paTOpHBIM
obopynoBanueM, HeoOxoaMMBbIM 11 peasn3aiiuu @I'OC ocHOBHOTO 0011I€T0 00pa30BaHUSI.

e [uruennuecknx TpeOOBaHMI K YCIOBHsIM OOydeHHUsi B oOmieoOpazoBareiabHbIX yupexaeHusx CanlluH
2.4.2.2821-10 ot 29 nexabps 2010 roma Ne 189.

[Iporpamma ydeOHOrO mpenMera «BBeneHwe B XuUMHUIO» JUid 7 Kjacca COCTaBJI€Ha Ha OCHOBE aBTOPCKOM
nporpammbl  O.C. IN'abpuenstna u W.I. OctpoymoBa (IIporpamma kypca xumuu ais 7 kiacca./O.C. 'abpuenss,
I'A. Hlunapesa/.-M.: Jlpoda 2017). Takxke npu cOCTaBICHUH IPOrPaMMBbl OBIJIO MCIOJIb30BaHO MeToauueckoe
mocobwue K mporneaeBTuueckomy Kypey /" Xumus. BBoansiii kype. 7 kinacc/"O. C. IN'abpuensn, I. A. Hlunapesa. M.:
Hpoda, (npoepamma, memamuueckoe nianuposanue, peKOMeHOayuu).

Mecro npeamera B y4eOHOM IJIaHe

Ha wusydeHue mnporeneBTHUECKOro Kypca XMMUM OTBoguTcs | 4y B Hexemto, Bcero 34 u. B tom umcie - 4
NPAKTUYECKUX 3aHITHS U 2 KOHTPOJIbHBIE PAOOTBHL.

B cucreme ectecTBEHHOHAay4HOTo OOpa30BaHMsI XMMHUS KakK y4eOHBbIH NpeiMeT 3aHMMaeT BaKHOE€ MECTO B
[IO3HAHUU 3aKOHOB NMPHUPOJbI, (GOPMUPOBAHUM HAYYHOH KapTUHBI MUpPA, CO3JAaHUU OCHOBBl XMMHUYECKHX 3HAHHM,
HEOOXOIMMBIX ISl TIOBCETHEBHON JKM3HU, HABBIKOB 3710pOBOTO U O€30MaCHOro JUIs YejoBeKa U OKPY)KaIoLIeH ero
cpenbl 00pa3a JKU3HH, a TAK)KE B BOCIUTAHUU KOJIOTHYECKON KylIbTyphl. [Io3TOMy M3yueHue npeamera 0CHOBAHO
Ha MEXIPEIMETHbIX CBsA3sIX ¢ npeameramu: «buonorus», «leorpapusy, «cropus», «Jluteparypay,
«Marematuka», «Pycckuit A3b1k», «DU3nKa».

N3yuyenue npeamera Benercs no yueOHUKY «Xumust. BBoansiii kype. 7 kinacey» O. C. I'abpuensn, U. I Octpoymos, A.
K. Axnebunun M.: [lpoda, 2014 .

HN3y4yenne XuMHH B OCHOBHOM LIKOJI¢ HANIPABJICHO HA IOCTHKEHHE CJICTYIOIIUX LeJen:

* 0CBOCHME BAKHEHINNX 3HAHUKH 00 OCHOBHBIX ITOHATUAX U 3aKOHAX XMMHH, XMMUYECKOH CHUMBOJIHKE;

* OBJIa/IEHUE YMEHUSIMU HAOMIONaTh XUMHUUYECKUE SBICHHUSI, IPOBOIUTh XUMHUECKHUIA IKCTIEPUMEHT, TPOU3BOIUTH
pacueThl Ha OCHOBE XUMHUYECKHUX (POPMYIT BEI[ECTB


http://www.fgosreestr.ru/

* pa3BUTHe TII03HABATEIbHBIX MHTEPECOB U WHTEJUIEKTYaJbHBIX CHOCOOHOCTEH B Mpollecce INPOBEACHHUS
XHMUYECKOTO SKCIIEPUMEHTA, CaMOCTOSTEIBHOTO MPUOOPETEHUs] 3HAHUN B COOTBETCTBHM C BO3ZHUKAIOIIUMHU
YKU3HEHHBIMU [TOTPEOHOCTAMU;

* BOCNIMTAHHE OTHOUICHUS K XUMHHM KaK K OJHOMY M3 (yHIAMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS H
SIIEMEHTY O0IIeYeTOBEYECKOM KYIbTYpPHI;

* MpPUMEHEeHHe MOJY4YeHHbIX 3HAHUI M YMeHHMil /11 0e30MacHOr0 HCIONB30BAHUS BEIIECTB M MaTepHajoB B
OBITY, CEIbCKOM XO3AHCTBE W Ha IPOU3BOJCTBE, PEUICHHUS NPAKTHUECKUX 3a7a4 B TIOBCEIHEBHOW >KU3HH,
MIPERAYNPEKACHUS SIBJICHUM, HAHOCSIIUX BPE 3J0POBBIO YEIOBEKA U OKPYKAIOIIECH Cpene.

3agaum:

1. ®opMupoBaTh 3HAHUE OCHOBHBIX MOHATUN U 3aKOHOB XUMUU;

2. BocnuteiBath 00IIEYEI0BEUECKYIO KYIBTYPY;

3. Yuurth Habm0naTh, IPUMEHSATH OTYUYEHHbIE 3HAHUSI HA ITPAKTUKE.

Pe3ysbTaThl 0CBOECHUSI YUeOHOI0 MpeaMeTa
JINYHOCTHBIMHM pe3yJIbTaTaMM H3YICHHS peMeTa «BBeieHne B XUMUIO» B 7 KJIacce SIBIISTFOTCS:
CJ[JBOCIIUTAaHUE POCCUUCKOH TPa)JTaHCKOW HJCHTHYHOCTH: TATPUOTH3MA, yBaxkeHHs K (TeE4ecTBY, YyBCTBa
OTBETCTBEHHOCTH M J0JTa nepen PoauHou, ropiocT 3a poCCUNCKYI0O XUMUYECKYIO HAyKYy;
U ¢opMupoBaHre MOTHBAIIMK K OOYYEHHUIO U 1I€TICHANIPABICHHONW TTO3HABATEIHHON JIEATETbHOCTH, TOTOBHOCTH U
CIOCOOHOCTH 00YJaIOIIMXCSI K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO;
[[JopMupoBaHHE OCO3HAHHOTO, YBaKUTEIBHOTO M J0OPOKENATEIHHOTO OTHOIIECHUS K JPYroMy YE€lIOBEKY, €ro
MHEHHIO, MUPOBO33PEHHUI0, TOTOBHOCTH BECTH JHAJIOT;
[J[Jpa3BUTHE ICTETHYECKOTO CO3HAHUS, TBOPUYCCKOW JEATSIBHOCTH, (POPMUPOBAHUE HPABCTBEHHBIX YYBCTB W
HPABCTBEHHOTO TIOBEJICHHSI, 0CO3HAHHOTO ¥ OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHBIM ITOCTYITKAM;
[J[JycBOeHHE TpaBI O€30MMACHOTO MOBECHUS B UPE3BBIYANHBIX CUTYAIHIX, OCO3HAHNUE HEOOXOIMMOCTH 3aIUThI
OKpY)Karomiei cpeasl 1 GopMUpPOBaHUE IIEHHOCTH 370POBOTO M O€301acHOTO 00pa3a KU3HH;
[J[JdopMupoBaHHE OCHOB COBPEMEHHOH XUMHUKO-PKOJOTHYECKOM KYIbTYphl W MBIIUIEHUS KaK 4YacTH
AKOJIOTUYECKOU KYIBTYPHI.

MeTtanpenMeTHbIMHU pe3ylIbTaTaMU SIBIISIFOTCS:

[J[Jucronp30BaHUE YMEHUW M HABBIKOB PAa3JIMYHBIX BHUJOB MO3HABATEIbHOW JAEATEIbHOCTHU, NPUMEHEHHUE
OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO-MH(MOPMALIMOHHBINA aHaIN3, MOJECIUPOBAHNE) [T U3YUYEHHUS Pa3IUYHbBIX
CTOPOH OKpY’Karollei 1elCTBUTEIbHOCTH;

[J[Jucronib30BaHUE OCHOBHBIX HHTEIICKTYaJIbHBIX Olepanuii: (GopMylnpoBaHUE THUNOTE3, aHAIU3, CPaBHEHUE,
0000111eHIEe, CUCTEMaTH3allMsl, BBISIBJICHUE TPUUMHHO-CIIEICTBEHHBIX CBSI3€H, IIOUCK aHAJIOTOB;

[J[JyMeHHe TeHeprpoBaTh UJIEU U OMPEACISATh CPEACTBA, HEOOXOIMMBIE IS UX pean3allii;

[J[JyMeHHe OnpenensaTh Ledu U 3aJa4u AeITeIbHOCTH, BIOMPATh CPEACTBA pealn3alui el U MIPUMEHITh UX Ha
MIPAKTHKE;

[ [Jucnonp30BaHUE PA3TUYHBIX UCTOYHUKOB JJIsl IOTYYEHHS] XUMUYECKON HH(POPMAIUH.

IIpenMeTHBIMHU pe3ynbTaTaMu SABJISIOTCS:

[1JIoOHUMaHKE POJIM XMMHHU B )KM3HU YEJIOBEKa M OOLIECTBA, )KUBOM U HEXKUBOU IPUPOJIE;

(100 dopMupoBaHue MEpBOHAYAIBHBIX IPEICTABICHUI O BEIIECTBAX, HX MPEBPALICHUAX U MPAKTHUYECKOM
IIPUMEHEHNY;

[J[JoBiageHue MOHATUHUHBIM alapaTtoM XUMUHU: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKY/a, OTHOCUTEbHAs aTOMHAas
Y MOJIEKYJISIpHAsi MAacChl, BEIIECTBO, (U3NUYECKHUE U XMMUYECKHE SIBJICHUS, XUMUYECKask PeaKIIns;

[J[JBnajieHne CUMBOJMYECKUM S3BIKOM XHUMHUH: CHMBOJII XHMHYECKHUX O3JIEMEHTOB, (POPMYIIbI XHMHUYECKHX
BEILIECTB;

[1Joco3HaHHe OOBEKTMBHONH 3HAYMMOCTH OCHOB XHUMHUYECKOH HayKd Kak 0OJacTH COBPEMEHHOIO
€CTECTBO3HAHUS, XMMUYECKUX IPEBPAILECHUI HEOPraHMYECKUX M OPraHUYECKHUX BELIECTB KaK OCHOBBI MHOTHX
SIBJICHUM )KUBOW U HEXXUBOU IIPUPOJBIL;

[1JoBnasieHNe OCHOBAMM XUMHUYECKON I'PAMOTHOCTHU: CIIOCOOHOCTBIO aHAIM3HPOBaTh U OOBEKTUBHO OLIEHHBATH
KU3HEHHbIE CHUTYallMd, CBS3aHHbIE C XUMHeEH, HaBbIKaMu O€30MacHOro OOpalleHusi C BellecTBaMH,
UCTOJIb3YEeMbIMH B TOBCEIHEBHOW JKU3HU; YMEHUEM aHAIM3UPOBATh U IUIAHUPOBATh 3KOJOTMUECKH Oe30IMacHoe
MIOBEJCHUE B LENAX COXPAaHEHUs 3I0POBbs U OKPYKAIOIIEH CPEbL;



[10npuoOpeTeHre OIbITa HCHOIb30BAHUS PA3NUYHBIX METOJOB M3YYEHHUS BEUISCTB: HAOMIOAECHUS 3a UX

NPEBPAIICHUSIMU TIPH MTPOBEJCHUHM HECIIONKHBIX XUMHUYCCKUX IKCIIEPUMEHTOB C MCIOJIb30BAHUEM JIAOOPATOPHOTO

o0opynoBaHus U IprOOPOB;

¢ hopMUpOBaHUE TPEACTABICHUN O 3HAYCHHHM XMMHYECKOW HAYKH B PEIICHHH COBPEMEHHBIX 3KOJIOTUYECKUX
HpO6JIeM, B TOM 4YHCJIC B IPCAOTBPALICHHUU TCXHOTCHHBIX U 3KOJIOTUYCCKUX KaTaCTpO(I).

IInanupyemble pe3yabTaThl H3y4eHHs Y4eOHOI0 NpeaMeTa

BoinmyckHUK HAYy4YHTCS:

(][] onuchIBaTh CBOMCTBA BEILIECTB, BBIAEIAS UX CYLIECTBEHHBIE IPU3HAKY;

[ [JxapaKTepH30BaTh BEIIECTBA [10 COCTABY U CBOICTBAM, YCTaHABIMBATh IPUYMHHO-CIIECTBEHHBIE CBA3U MEXKIY
JAHHBIMU XapaKTEpUCTUKAaMU BEIIECTBA;

[ [JpackpbIBaTb CMbICJI OCHOBHBIX XMMHUECKHX MOHITUH «aToM», «MOJIEKYIIa», «XMMUUYECKHUM 2IIEMEHTY,
«IIPOCTOE BELIECTBOY, «CII0KHOE BEIIECTBOY», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUMU;

[ [Jn3o0paxarb cOCTaB NPOCTEHIINX BEIIECTB C TOMOIBIO XUMUYECKUX (HOPMYII;

[ [BBIYMCISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO MacCy BEUIECTB, a TAK)KE MACCOBYIO JIOJII0 XUMHUYECKOTO
AJIEMEHTA B COETUHEHMSX JJIs1 OLICHKU MX MPAKTUYECKOW 3HAYMMOCTH;

[1[]0OBACHATH CYyTh XUMHUYECKHUX MTPOILIECCOB U MX NPUHLIMINAIBHOE OTIANYNE OT (PU3NYECKUX;

[ [JHa3bIBaTh MPU3HAKU U YCIOBHS MPOTEKAHUS XUMHUECKUX PEaKIIHii;

[ [IBBISABIATH B MPOLIECCE SKCIIEPUMEHTA MIPU3HAKH, CBU/IETEIbCTBYIOIINE O MMPOTEKAHUN XUMHUUYECKOW peaKkinu;
[ [ mpUroTOBIIATH PACTBOPHI C OMPENEIIEHHON MaccoBOI J10J1ell pacTBOPEHHOTO BELIECTBA;

[ [JIpoBOANTH HECTOXKHBIE XMMHUYECKHE OIBITHI M HAOMIONEHHs 32 U3MEHEHUSMHU CBOICTB BEIIECTB B Ipolecce
UX MpeBpalleHuit; coOonaTh MpaBuiia TEXHUKU 0€30MacCHOCTH MPH NMPOBEIEHUU HAOIIOAEHUN U OTIBITOB;

[ [JIpoBOANTH CaMOCTOSITENbHBIN MOMCK XUMUYECKON MH(GOpPMAIMK C UCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOUYHUKOB
(Hay4HO-TIOMYNISIPHBIX U3/1aHUHN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);

® 1ICI10JIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHU U1 00paboTKU MHGOpPMAIIH.

BbIYyCKHHK MOJTYYUT BO3MOKHOCTh HAYYUThCH:

[J[JrpaMOTHO 00pamiarhCs ¢ BEIIECTBAMHU B MIOBCETHEBHON KU3HH;

[1lJoco3HaBaTh HEOOXOUMOCTh COOIIONCHNUS IPABUIT SKOJIOTMYECKH O€30M1aCHOIO MOBEIECHHS B OKPY’KaroIIen
MPUPOJIHON Cpene;

[1Jucnonp30BaTh NPUOOPETCHHBIE KIIFOYEBbIE KOMIETEHTHOCTH MPH BBIIIOJIHEHUH TBOPYECKHUX NTPOEKTOB
MTOCBSALICHHBIX OTKPBITHIO U IIPUMEHEHUIO BEIIECTB;

[ [Jpa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETCHTHOCTb, MCIIOJIb3Ysl CPEACTBA YCTHOM M INCBMEHHOM KOMMYHUKAIUU
pu paboTe ¢ TeKCTaMu y4eOHHMKA U JONOJIHUTEIbHON JIUTEPaTypoil, CIpaBOYHBIMU TA0IMIIaMU, IPOSIBIIATh
TOTOBHOCTb K YBQ)KEHUIO MHON TOUKHU 3pEHUS NPU OOCYKAECHUU Pe3yIbTaToOB

BBITIOJIHEHHON paboThI;

[1[J0OBbEKTUBHO OLIEHUBATh MHPOPMALUIO O BEIIECTBAX U XMMHUYECKHX IPOLECCAX, KPUTHUECKH OTHOCUTBCS K
IICEBI0OHAYYHOH MH(OpMaLMK, HEJOOPOCOBECTHON peKiaMe, Kacarolehcsl UCIIOIb30BaHUs Pa3IMUHbIX BEIIECTB;
[J[Jco3HaBaTh 3HAYCHUE TEOPETUYECKUX 3HAHUM JUI IPAKTUUECKOM IEATENbHOCTH YEJIOBEKA;

[1Jpa3BuBaTh MH(POPMALIMOHHYIO KOMIIETEHTHOCTb ITOCPEACTBOM YIITYOJIEeHUs 3HaHUM 00 HCTOPUU CTaHOBIICHUS
XMUMHMUYECKOM HAYKH, €€ OCHOBHBIX IIOHATHH, a TAKKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKH.

O01mas xapaKkTepucTHKa y4eOHOr0 nmpeamera.

N3yuenue kypca XxumMuM B 7 KJacce TOTOBUT YYalIMXCS K BOCHPHATHIO HOBOTO IpeaMmeTa, Oa3upyercs Ha
M3YYEHUH BEUIECTB W XMMHYECKHUX MPOLECCOB, 3HAKOMBIX IIKOJbHUKAM W3 TOBCEIHEBHOW KHU3HH, C
MUHUMAaJIbHBIM UCTIOIB30BAHUEM XUMHUECKUX (POPMYIL, YPAaBHEHHM, PEaKIIUil U pacueTHBIX 3aa4.

Kypc mnocrpoen Ha wujgee peanuzaluy MEXIOPEIMETHBIX CBA3€H XUMUU C JPYTMMH €CTECTBEHHBIMHU
TUCHUILUTMHAMY, BBEACHHBIMH B OOydeHHME paHee WIM MapaulelbHO C XUMHEH, a TIOTOMY TIO3BOJSET
aKTyaJIM3UpOBaTh XUMHUYECKHE 3HAHMUSA ydYallluXcs, MOJNy4YeHHbIE Ha YpOKaX MpPHUPOJIOBENEHUs, OHOIOTHUH,
reorpadun, GU3MKU U JIPYrUX HAyK O Mpupoae. B pesynabrare yMmMeHbIAaeTCs TMCUXOJOTHYECKas Harpy3ka Ha
y4yaluXxcsl C TOSBIEHUEM HOBBIX NpenMeToB. TakuM obOpa3zoMm, GopMHpyeTcss MOHMMaHHEe 00 MHTETpUPYIOIICH
pOJIM XMMUU B CUCTEME €CTECTBEHHBIX HAyK, 3HAYMMOCTHU 3TOrO MPEAMETA Ui YCIEUTHOTO OCBOEHUSI CMEKHBIX
TUCHUILTNH. Takast HHTerpamus CnocoOCTByeT (OPMUPOBAHUIO €MHON €CTECTBEHHOHAYUYHON KapTUHBI MUpa yKe
Ha Ha4aJIbHOM JTane U3y4yeHus XUMUU.

ConepkaHue Kypca BBICTPOCHO C YUETOM IICHXOJIOTO-TeJaroTHYeCKUX MPUHITUIIOB, BO3PACTHBIX O0COOCHHOCTEH
IIKOJTPHUKOB. B MOAPOCTKOBOM BO3pacTe MPOUCXOIUT pa3BUTHE MO3HABATENbHOU cepshl, yueOHas AeITeIbHOCTh
npuoOpeTaeT YepThl AeSITeIBHOCTH 10 CAaMOOPraHU3alMi U CaMOO0pa30BaHMIO, YUallluecss HAYWHAIOT OBJIa/IeBaTh



TEOPETHUYECKUM, (OpPMaIbHBIM, pedEKCHBHBIM MbIIUICHHEM. Ha mepBblii IUIaH y MOJPOCTKOB BBIIBUTACTCS
(dbopMHpOBaHHE YHHBEPCAIbHBIX Y4EOHBIX ACUCTBHUI, 00ECIEUMBAIOIINX PA3BUTHE TPAKIAHCKOW MACHTUYHOCTH,
ydaluecs: BKIIOYAIOTCS B KOMMYHUKAaTUBHYIO Y4eOHYIO IeITebHOCTD, TAE MPeodaaialoT Takue e€ BUIbl: YMEHUE
MIOJTHO ¥ TOYHO BBIPAXKaTh CBOW MBICJIH; apr'yMEHTHPOBATh CBOIO TOUKY 3pEHHUs; pabOTaTh B TPYyIIE, IPEACTABIAT
1 coo0mmark HHGOpPMAIHIO B YCTHOW M MMCBMEHHOM (popMe; BCTynaTh B THAJIOT H T. JI.

OcHOBY H3y4eHUs POTEIEBTUYECKOTO Kypca XMMHH COCTABIISIOT:

1)  cHCTeMHO-AEATEeILHOCTHBIN MOAXO/;

2)  Teopus MO3TAIHOrO (POPMHUPOBAHKS YMCTBEHHBIX JICHCTBUIA;

3)  UPUHIMI UHTETPATUBHOIO MOJXO0J]a B 00pa30BaHHH;

4)  HWCHONB30BaHME IEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB.

OcHoBHasi JiUTepaTypa:
o [aopuensn O. C., Ocmpoymos U. I, Axneounun A. K. «Xumus. BBognbii Kype. 7 Kace» .- ydeOHoe
nocobwue amst yyammxcs. - M.: JIpoda.
o [aobpuenan O.C., llunapesa I' A. Xumus: Metonndeckoe moco0ue K npomneieBTHIeCKOMy Kypey «XUMUs.
BBonnsiit kype. 7 kimace». - M.: lpoda (npoepamma, memamuueckoe niaHuposanue, pekoMeHoayuu,).

JlonoHuTeIbLHASA JIUTEPATYypa:

1. Anuxbeposa JI. FO. 3annmarenbHast xumus: Kaura s yuanuxcs, yaurenei u pogutenein. — M.: ACT-
ITPECC, 1999.

2. Anuxobeposa JI. FO., Pyxx H. C. Tlone3nas xumusi: 3a1a4u u ucropun. — M.: Ilpoda, 2005.

3. Bynviuesa H. B. B mupe kon0, wiu [ToToMcTBO 0/1HOTO Ty3BIps. // Xumust B mkose. — 1997. — Ne 3. —¢. 70
—T72.

4. I'ypesuu A. E., Hcaes J]. A., [loumax JI. C. ®uzuka. Xumus. 5—o6 k1. Metoguueckoe mocooue. — M.: Jlpoda,
1995.

5.3azopcxuii B. B. Oran norentnsie. dDeliepBepk: UCTOpus, Teopus, mpaktuka. — M.: [Ilkoma um. A. H.
Kommoroposa «Camoo0pazoBanuey, 2000.

6. 3aHMMareIbHbIE OMBITHI C BEIIECTBAMU BOKPYT HAC: WILTIOCTPUPOBAHHOE TOCOOHE [Tl IIKOJIBbHUKOB,
M3YYaroluX eCTECTBO3HaHUE, XUMUI0, 3kosioruio/ABT. H. B. I'py3znesa, B. H. JlaBpoga, A. I. MypaBbes.-
CII6.: Kpucmac, 2003.

7. Kamau mupa. — M.: ABanTa+, 2001.

8. Xummus B popmynax: B. I. Usanos, O. H. I'ea. [Ipoda, 2004 r

9. 111 BompocoB no xumuu g Beex: [1. benem, B. [Tymnp, M., [Ipocsemnienue, 1994 r
10.Yro msi 3HaeM o xumuun?: FO. H. Kykymkun, M., Beicias mkomna, 1993 ¢

11.TIpoexTHas nesTenbHOCTh yu-csi. Xumus.: H. B. lllupmna, Bonrorpaa, Yuurtens,2007 T

HNHTepHET-pecypcebl:

http://him.1september.ru/ T'azera "Xumus" u caiit aus yuurtens "S uay Ha ypok Xumuu'"
http://www.openclass.ru/ caiit oOpa3oBatenbHblii OTKPBITBHIN KI1acC

http://pedsovet.su/ caiit IlencoBet.py ( mpe3eHTanuu, pa3pabOTKH)
http://www.zavuch.info/ caiit 3aBy4.undo

http://www.uroki.net/ Bce s yuurtesns Ha caiite YpOKu.HET
http://www.rusedu.ru/subcat_37.html apxuB yueOHBIX iporpamMm u npe3eHtanuii PycEmy
http://ru.wikipedia.org/wiki/3arnaBHas_cTpanuna Bukuneaus Ha pycCKOM sI3bIKe
http://window.edu.ru/ Eaunoe oxHO JlocTyn kK 00pa3oBaTelIbHBIM pecypcam
http://festival.1september.ru/ ®dectuBans negaroruueckux unaei «OTKPBITHIA YPOK»
http://www.uchportal.ru/ Yuautensckuii mopran
http://www.spishy.ru/referat?PHPSESSID=e9q5bs09qq0q24jma6ft8rr135 konnexums pedeparoB mist ydanuxcs

Conep:xanue yueOHOro npeamera
(1 a B Hemento; Bcero 34 4.)


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

Tema 1. Xumusi B ueHTpe ecrectBo3Hanus (13 u)
Xumus xax yacmoe ecmecmeosnanus. Ilpeomem xumuu. XUMHsI — YacTh €CTECTBO3HAHMS. B3anMMOOTHOIICHUS
4yeqnoBeka M Okpyxkarouiero mupa. Ilpenmer xumun. ®dusnueckue Tena u BemiecTBa. (CBOMCTBa BEIIECTB.
[IpumeHeHue BEECTB HA OCHOBE X CBOMCTB.
Habnwooenue u sxcnepumenm Kaxk memoovl usyyeHus ecmecmeosnanus u xumuu. HabnroneHue kak OCHOBHOM
METO/ TIO3HAHUS OKPYXKAIOIIEro MHpa. YCIOBHUS INMpOBEAEHUs HaOmroneHus. lumore3a. DkcrnepuMeHT. BriBo.
Crpoenue miamenu. Jlabopatopust u 000pynoBaHue.
Mooenuposanue. Moaens, MonenupoBanne. OcOOCHHOCTH MOJENUPOBaHUS B reorpaduu, Qusmke, OHOIOTHH.
Mopgenmn B Ouwonormu. Mymsoku. Mogenu B dusuke. OnekrpodopHas mamuHa. [eorpaduyeckue Mojenu.
XUMHYECKHUE MOJEIHN: NPEAMETHbIE (MOIEIU aToMa, MOJIEKYN, XUMUYECKHUX U MPOMBIIUIEHHBIX IPOU3BOJCTB),
3HAKOBBIE, WA CUMBOJIBHBIC (CHMBOIIBI AJIEMEHTOB, (DOPMYJIBI BEIIECTB, YPABHEHUS PEAKIINN).
Xumuyeckue 3Haku u opmynvl. XUMAYECKUN AJIEeMEHT. XUMHUecKue 3Haku. X o00o3HadeHue, MPOU3HOIICHUE.
Xumuueckue popmyrsl Bemects. [IpocTeie u cinoxHbie BemiecTBa. MHAEKCH U KoddunmenTs. KayecTBeHHBIH 1
KOJINYECTBEHHBIM COCTAB BEIIECTBA.
Xumusa u ¢usuxa. YHUBEpCAIBHBIN XapaKTep MOJIOKEHUI MOJIEKYIIpHO-KHHEeTH4YeCcKol Teopuu. [loHaTus «atomy»,
«Moiekynay, «uon». Ctpoenue Bemecta. Kpucraminueckoe cocrosiHue BeliecTBa. Kpucrammueckue pemerku
TBepAbIX BemecTB. Juddysus. bpoyHoBckoe naBmkeHue. BemiecTtBa MOJIEKYISIPHOTO M HEMOJEKYISPHOTO
cTpoeHus. ArperatHble cOCTOsIHMS BemlecTB. IloHsTne 00 arperaTHoM cOCTOSHMM BeulecTBa. du3nueckue U
XUMHUECKUE sBJIeHUs. ['a3000pa3Hble, )KUKNE U TBEpAbIE BellecTBa. AMOp(HbIE BEleCTBa.
Xumusa u ceocpaghus. Crpoenue 3emiu: sipo, MaHTUdA, Kopa. Jlutocdepa. MuHepansl U TOpHBIE HOPOIbI.
Marmartudeckue 1 0caJouHble (HEOpraHMUeCKHe U OpraHM4ecKHe, B TOM YHCIIe M TOPIoUne) MOPOIbI.
Xumusa u o6uonocus. XUMUYECKUN COCTaB KMBOW KIIETKU: HeOpraHumdeckue (BoJa M MUHEpalbHBbIE COJU) U
opranuueckue (OenKu, *KHUPbI, YIJIEBOJIbl, BUTAMUHBI) BellecTBa. buosjorudeckas posib BOJAbI B JKMBOW KIIETKE.
®ortocunres. Xnopodpmii. buonornyeckoe 3HaueHUE KUPOB, OCIKOB, F3PUPHBIX Macel, yIJIeBOJIOB U BUTAMUHOB
VIS JKUBHEIESITETbHOCTH OPraHU3MOB.
Kauecmeennvie peakyuu 6 xumuu. KadecTBeHHble peakiiuu. PacriosHaBaHME BEIIECTB C IOMOIIbIO KaueCTBEHHBIX
peakuuii. AHanuTU4Yeckui curnai. OnpenensieMoe BEeIEeCTBO U PEaKTUB Ha HETO.
Jlemoncmpayuu

*Komnekuus pa3nuuHbIX NpeaMeToB MM ¢otorpaduil MpeagMeToB M3 ATIOMUHUS JUIl WIITIOCTpalUU
UJEU «CBOWCTBA — INPUMEHEHUEY.

*YuyeOHOoe 00OpyIOBaHHUE, HCIOJIb3YEeMOE Ha ypokax (U3MKH, OMOJIOTHH, Teorpaduu U XUMUHU.

* ['eorpapuueckue mozmenu (miodyc, kapra). buonorndeckue mozaenu (MyIsDKH OpPraHOB M CUCTEM
OpraHoB

pacTeHuil, )KMBOTHBIX U uesioBeka). Pu3nyeckue 1 XMMHUYECKHE MOJEIU aTOMOB, MOJIEKYN BEIIECTB

U KPUCTAJUIMYECKUX PELIETOK.

*O0beMHBIE M IAPOCTEPKHEBBIE MOJEIU BOJBI, YIVIEKUCIIOTO U CEPHUCTOIO I'a30B, METaHa.

*O0pa3ubl TBEPAbIX BELIECTB KPHUCTAIIMYECKOIO CTpoeHMs. Mozenu KpUCcTallIM4eCKUX PEeIeTOK.

*Boza B Tpex arperatHbix cocTOsIHUAX. KoyuleKkuus KpucTasIn4eckuX U aMOp(HBIX BELECTB U U3CIUH U3
HUX.

*Konnexkuus MuHepasioB (J1a3ypuT, KOPYH/, XaJIbKOIIUPUT, (GIIFOOPUT, FATUT).

*Kosnekuus ropHbIX mopos (FpaHuUT, pa3indyHble (HOPMBbI KAIbLIUTA — MEJI, MPaMop, U3BECTHSK).

*Kosnnekuus roprounx uckonaemsix (He(Thb, KAMEHHBIH yrojb, CIaHIbl, TOPD).
Hemoncmpayuonnwvie sxkcnepumenmol

*Hayunoe nHaOmioneHue u ero omnucanue. V3yueHue cTpoeHHs IIaMEHH.

*CnupToBast SKCTPAKLHUS XJI0poduiIa U3 3eJIeHbIX JIUCTHEB PACTCHUH.

*«[lepenuBanue) ymIeKkncaoro ra3a B CTakaH Ha ypaBHOBEUIEHHBIX BECAX.

*KauecTBeHHas peakuuss Ha kuciopoi. KauecTBeHHas peakuus Ha YITIEKHCIIBIHI ras.
Jlabopamopnvie onvimol

*PacnipocTpanenue 3amnaxa 0O€KOJIOHA, TyXOB WU JI€30/I0paHTa Kak Mporecc JudQy3un.

*Habmronenne 6poyHOBCKOTO JIBUKEHUS YaCTHUEK YEPHOM TYIIH 110JT MUKPOCKOIIOM.

*Jluddy3us nepmanraHara Kajaus B jKeJIaTUHE.

*O6HapyxeHue 3(pUpHBIX Macel B alelbCUHOBOM KOPOUKeE.

*/I3y4yeHne rpaHuTa ¢ NOMOIIBIO YBEIIMYUTEIBHOIO CTEKIIA.

*OnpeneneHue coaepKaHus BOAbI B PACTEHUH.

*O0HapyXeHHEe Macjia B CEMEHax IOJICOJTHEYHUKA U TPELKOro opexa.

*O0HapyXeHue KpaxMaia B MIICHUYHON MYKe.



*B3aumoelicTBue acKOpOMHOBOW KHCIOTHI C HMoAoM (omperneneHrue ButaMuHa C B pa3lUYHBIX COKaX).

IIponyBaHME BBIABIXaEMOTO BO3/lyXa YEPE3 U3BECTKOBYIO BOJY.

*O6HapyKeHNE U3BECTKOBOW BOJIbI CPEIN PA3TUUHBIX BEIIECTB.
Lomawnue onvimul

*/I3roToBieHrEe MoJeNeld MOJEKY XUMUYECKUX BEIIECTB M3 IUIACTUIIMHA.

«Jluddysus caxapa B Boje.

*OIBITHI C MYCTON 3aKPBITON MJIACTUKOBOM OYTBUIKOM.

*O0HapyXeHHEe KpaxMaia B MPOIYyKTaX MUTAHUs; SOJTOKaX.
Ipaxmuueckas paboma N 1. 3HAKOMCTBO C JIaOopaTopHbIM 000pynoBanueM. [IpaBuira TeXHUKH O€30MTaCHOCTH.
IIpaxmuueckas paboma N 2. HabnroneHue 3a ropsuieil ceedoid. YcTpoicTBO U paboTa CIIUPTOBKH.
Tema 2. MaremaTuyeckue pacuerbl B XuMuu (9 4)
OmnocumenvHvle amomMHas u MoaekyasapHas maccel. OTHOCUTENbHAS aTOMHAsl Macca aeMeHTa. MosekysspHas
Macca. OnpezesieHe OTHOCUTEIHHOM aTOMHOM MacChl XUMUUYECKHUX AJIeMeHTOB 1o Tadnuie [. . Menneneena.
HaxoxxneHune oTHOCUTENbHON MOJIEKYIIPHOM Macchl 10 GopMylie BEIECTBA KaK CYMMbl OTHOCHUTEIbHBIX aTOMHBIX
Macc, COCTaBISIONINX BEIIECTBO XMMHUECKUX 3JIEMEHTOB.
Maccosas oons anemenma 6 cnoscrom eeujecmee. I1oHsATHE O MAaCCOBOM J10JIe€ XUMUYECKOTO AIeMeHTa (W) B
CJIO’KHOM BEILIECTBE U €€ pacueT 1o (GopMyrie BElecTBa.
Yucmoie sewgecmsea u cmecu. Ynctele BenectBa. Cmecu. ['ereporenHsle 1 roMoreHHble cMecH. ['a3oo0pa3Hbie
(BO31yX, NPUPOJHBIN Ta3), Kuakue (HedTh), TBepble CMeCH (TOPHbIE MOPObI, KYTUHAPHBIE CMECH U
CUHTETUYECKHUE MOIOIIIHE CPECTRA).
Obvemnas oons eaza 8 cmecu. Onpenenenne oo0beMHOM 10au rasza (¢p) B cmecu. CoctaB arMoc(hepHOTo BO3ayXa U
npupoiHoTo ra3a. Pacuer o6bemMa 0 raza B CMeCH 10 €ro 00beMy U Ha000POT.
Maccosas oons eewecmsa 6 pacmsope. MaccoBas 1o BeectBa (W) B pactBope. Konnenrpanus. Pacrsopurens
U PacTBOPEHHOE BEIIEeCTBO. PacueT Macchl paCTBOPEHHOTO BEIIECTBA 10 Macce pacTBOpa U MacCoOBOM J0JIe
PacTBOPEHHOI'O BEIIECTBA.
Maccosas oons npumeceu. IloHATHE O YUCTOM BEIIECTBE U IprMecH. MaccoBast 101 mpumecH (W) B 00pasiie
ucxoHoro BeniectBa. OCHOBHOE BelecTBO. Pacyer Macchl 0CHOBHOTO BEIlIECTBA IO Macce BEIIECTBa,
COJIEpIKaIIIero ONpeIeIeHHYI0 MACCOBYIO 0O MPUMECEH.
Jlemoncmpayuu

* Konnexuus pa3nuyuHbIX BUAOB MpaMopa U U3JIeNIUi U3 HEro.

* CMech pevHoro U caXxapHOTo MecKa U X pasJesieHue.

* Komteknust HeTu 1 HEPTEIPOAYKTOB.

» Kojutekiius OBITOBBIX CMECEIA.

* luarpamma cocraBa armoc(epHoro Bo3ayxa. JluarpaMma cocraBa mpupoAHOTO rasa.

* Komnexuust «MuHepabl U TOPHbIE TOPOJIBD.
Jlomawnue onvimol

* I3ydeHune cocTaBa HEKOTOPHIX OBITOBBIX U (hapMalleBTUYECKUX MPENapaToB, COACPIKAIINX ONPEACICHHYIO
JTOJTIO TIPUMECEH.
IIpaxmuueckas paboma Ne 3. 1lpurotoBneHue pacTBopa ¢ 3aJaHHOI MacCOBOH JI0JIel paCTBOPEHHOT'O BEIIECTRA.
Tema 3. SIBieHus, npoucxoasinue ¢ Bemecrsamu (12 u)
Pazoenenue cmeceri. CiocoObl pa3aeneHus cMeceil 1 ouncTKa BemecTB. HekoTopeie nmpocreiiue cnocoobl
paszeneHus cMeceil: mpocernBaHue, pasielieHne CMeceil MOPOIIKOB XKelle3a U Cepbl, OTCTauBaHHE, EKaHTaIIHs,
HEHTPU(PYTUPOBAHKE, Pa3/ICICHHIE C TOMOIIBIO ACTUTENbHO BOPOHKH, (punsrpoBanue. OUIbTpOBaHKE B
nabopatopuu, ObITY M Ha ipou3BojicTBe. [lonsaTre o ¢punsrpare. Ancopbuus. Ilonstre 06 agcopbunu u
agcopOeHTax. AKTUBUPOBAHHBIN
YroJib KaKk Ba)KHEUIINH aJIcOpOEHT. YCTpOCTBO MPOTHBOTA3a.
Hucmunnayus, unu nepecornka. JUCTUIIAIMA (TIEPETOHKA) KaK MTPOLIECC BBIACICHUS BEIIECTBA U3 KUIKOW CMECH.
JlMcTHIIMpoBaHHas BoAa U obiactu ee mpuMeHeHus. Kpucramnuszanus win Beinapusanue. Kpucramimzanus u
BBITIApUBaHKE B Ta0opaTopuu (KpUCTAILTH3ATOPHI U (PaphopoBbIe YAIIKH [Tl BBITAPUBAHMS) U TIPUPOIE.
[Teperonka Hedru. Hedrenpoaykrsl. @pakiimoHHas IEPETOHKA KUKOTO BO3AyXa.
Xumuueckue peakyuu. Ycnosus npomekanus u npeKpawjeHuss XUuMu4eckux peaxyuti. XuMU4eCKUe peakliuyi Kak
IIPOLIECC IPEBPALIEHUS OJJHUX BEIIECTB B pyrue. YCIOBHsI IPOTEKAHUS U MPEKPAIIEHNUs XUMUYECKUX PEAKLIHM.
ComnpukocHoBeHHE (KOHTAKT) BellecTB, HarpeBanue. Karanuzarop. Murubutop. Ynpasnenue
peakuusIMH TOPEHMSL.
Ipuznaxu xumuueckux peaxyui. Ilpu3Haku XUMUYECKUX peaKkIUil: ©3MEHEHHE 1[BeTa, 00pa30BaHHE OCajIKa,
pacTBOpPEHHE MOIYUYEHHOTO 0CAJIKa, BBIJICIIEHNE T'a3a, TOSBICHHUE 3allaxa, BbIACICHUE WU MOIVIOIIEHUE TEIUIOTHI.



Brrparomuecs pycckue ydeHbsle-XUMUKH. JKu3Hb u gesrensHocts M. B. JlomonocoBa, [I. 1I. Menneneesa, A. M.
Bbytneposa.
Muoroo6pasrue XuMHU4eCKUX BenlecTB. MHOrooopasne XMMUYECKIX pPeaKuii.

Jlemoncmpayuu
» Gunprp oTTa. Boponka broxuepa. YcraHoBKa Juisi GUIBTPOBAHUS TIO]] BAKYYMOM.
* PeciupaTopHbie Macku U MapJieBbI€ MOBSI3KH.
* [IpoTrBOTa3 M €ro yCTpoucCTBO.
» Komnekuus «Hedts n HEDTEIPOTYKTHI».
Lemoncmpayuonnvle skcnepumenmsl
* PaznieneHue cMecH OPOIIKA CEPhl U JKEIE3HBIX ONMMIIOK.
* Paznienenue cMecH opoIlKa cepsl U MeckKa.
* Paznienenue cMecH BOJIbI M pACTUTENIBHOIO Macja ¢ MIOMOIbIO AEIUTEIbHON BOPOHKH.
* [lonyueHne AUCTUIITMPOBAHHOM BOJIBI C IOMOIIIBIO JJa00PATOPHOI YCTAHOBKHU JIJISl IEPETOHKU
HKHUIKOCTEH.
* B3aumojelicTBrE JKeNe3HbIX OMWIOK U MOPOIIKA CEPhl IPU HArPEBAHUH.
* [lomyyeHue yriieKUCIOro ra3a B3auMoOJIECTBHEM MpaMopa ¢ KUCITIOTOW U 0OHApyKeHHUE ero ¢
MTOMOIIIBIO U3BECTKOBOM BOJIBI.
» Karanutnyeckoe paszsokeHre mepoKcuia Bojgopoia (karaauzarop — auokeua maprasma (IV)).
* O6Hapy)xeHHe pacTBOpa HIEI0YH C IIOMOIIbIO HHIUKATOPA.
* B3aumoselicTBre pacTBopa epMaHraHara Kajausi ¢ aCKopOMHOBON KHCIIOTOM.
* B3aumonelicTBre XJI0pHa Keje3a C KEATOW KPOBSIHOM COJIbIO U THAPOKCHUIOM HaTpHsl.
» Bzaumopericteue ruapokcuaa xenesa (I111) ¢ pactBopom cosstHON KUCTOTHI.
Jlabopamopnvie onvimsi
* AfcopOiusi KyKypy3HBIMU MAJIOYKaMH MTApPOB MaxXy4druX BEIIECTB.
* MI3yueHue ycTpoNCTBA 3aKUTAJIKU U IUIAMEHHU.
Homawnue onvimoi
* PazniesieHue cMecH Cyxoro MoJioka M peqHoro rnecka.
* OTcTanBaHKe B3BECH MOPOIIKA 7151 YUCTKH MOCYIbI B BOJIE U €€ JIeKaHTaIHsl.
* AncopOuusi akTUBUPOBAHHBIM YIJTIEM KPACSIIHUX BEIIECTB MENCH -KOJIbI.
* PactBopenue B Boje Tabnerku acnupuHa YIICA.
* [IpuroroBneHne N3BECTKOBOM BOJBI U OIBITHI C HEM.
* N3yuenue cocraa CMC.
Ilpaxmuueckas paboma Ne 4. OurcTKa MOBAPEHHOM COJIH.

TemaTnuyeckoe NJIAHUPOBAHUE

KommuecTBo yacoB

Ne Tema pasnena ITo mporpamme O. C. I[To paGoueii Kountp
n/m ["abpuensna nporpamme OJIbHBI
X,
MPaKT
UYECK
ux
pabot

1 XUMHS B LIEHTPE €CTECTBO3HAHMSL. 11 13 Ip/p
Nel,
No2

K/p
Nel

2 Maremaruka B XUMUH. 9 9 IT/p
Ne3




K/p
No2
3 SIBneHus, IPOUCXOAIINUE C 9 12 [p/p
BEII[ECTBAMHU. No4
K/p
Ne3
4 Paccka3zbl mo xumuu. 4 - -
5 PeszepBHoe Bpems 2 - -
HUroro: 35 34 K/p —
3,
Tp/p -
4
IloypouHoe niiaHnpoBaHue
Ne Tema ypoka J\3 DIEMEHTBI COAEPKAHMS OKCIEPUMEHT
\n o0Opa3oBaHUs
XuMMS B IEHTPe eCTeCTBO3HAHUSA

1/1 | Beomusrii § 1, cocraButh | Xumus — dacTh ecrectBo3Hanus. | J Nel. Komnekmus
uHCTpyKTax 1o Th. | mpoctol maH. | B3auMOOTHOIIIEHHS YeJIOBEKa U Pa3IMYHBIX
XUMUS KaK 4acTh oKpyxkaromiero mupa. [Ipenmer MPEAMETOB U
€CTECTBO3HAHMUSI. xumun. Ouznyueckue Tena u dororpaduit
[IpenmeT xumumu. BenecTBa. CBOMCTBA BEUIECTB. MPEIMETOB U3
duznyeckue Tena u [IpumeHneHue BeUIECTB HA OCHOBE ATIOMHHHUST IS
BEIIECTBA. UX CBOMCTB. WUTIOCTPAllUU  UJIEU
CBoiicTBa BENIECTB. «CBOWCTBA
[Ipumenenue MIPUMEHEHUEY.

BEIIECTB Ha OCHOBE
HUX CBOMCTB.

2\2 | HaGnronenue kak §2. Habmonenune kak ocHoBHOM Meton | [l Ne2. YueGHOC
OCHOBHOM METO]T [ToarotoBka MO3HAHUS OKPYXKAIOIIET0 MUPA. obopynoBaHue,
MO3HAHUS K [TP Ne 1(c. VYcnoBus mpoBeeHUs HAOMIONEHUs. | UCIIONIb3yeMOe Ha
OKPY>KaIOIIero 14). l'unotesa. DxcnepuMeHT. BriBoz. ypokax (usmkwy,

Mupa. YcioBus Hapucosats Crpoenue mamenu. Jlaboparopus | Omonoruu, reorpaduu
MIPOBEJCHHUS 3HAKH MPaBUI | U 00OpyIOBaHHE. U XMMUU.
HaAOIIONECHUSL. TEXHUKU JA3J 1. Hayunoe
l'umoTesa. 0e30MacHOCTH HAOIOEHUE U €ro
DKCIIePUMEHT. npu onucanue. M3yuyenue
BreiBoa. CtpoeHue | BBHIIOJTHEHUH CTPOCHUS TIIAMEHH.
TJTAMEHH. XHM. OTIBITOB

JIaGoparopus u (c.20-21).

obopynoBaHue.

3\3 | lpakTnyeckas [ToarotoBka [IpaBuia TexHukH 0E30MaCHOCTH [TpakTuueckas
padora Nel K [IP Ne 2 (c. npu paboTe B XUMUYECKOM pabota Nel
«IIpaBuia 22). KaOuHeTe.

TEeXHUKHU JlaboparopHoe 000pyIOBaHKE:




0e30MmacHOCTH NPH
pabore B kabuHeTe
XHMHUH.
3HaKOMCTBO

¢ 1a0opaTopHBIM
o0opy10oBaHHEM:
YCTPOICTBO,
HA3Ha4YeHMe,
npHeMbl
o0paimeHus».
HNHucTpykTax no
Thb.

YCTPOMCTBO, HA3HAYEHUE, ITPUEMBbI
oOparieHus.

4\4 | IlpakTuyeckas [TogroroBka Habnronenue. YerpoiictBo IIpakTuyeckas
padora Ne2 COOOIIIEHNH IO | CIUPTOBKHU U MpaBuia 0OpalieHus pabota Ne2
«Haobonenue 3a TeMaMm: «M3 C HarpeBaTeIbHbIMU ITpHOOpaMu
ropsiliei CBe4oil. | UCTOpUH
YerpoiicTBo n n3o0pereHus
padora ANEKTPOPOpHO
CIHPTOBKI. MAaIlUHBD,

HHcTpyKTa) MO «Hctopus
Th. TIOSIBJICHUS
rmooycay.

5/5 | MoaenupoBaHue. 8 3. Mozenb, MOCTHPOBAHHE. I Ne3.

Beiyunts OC0OEHHOCTH MOJICTUPOBAHUS B DnexrpodopHas
CHMBOJIBI U reorpaduu, pusnke, OUOIOTHH. MallvHa B
Ha3BaHU Mopnenu B 6uonorun. MyImspku. IEUCTBUMH.
XUMHUYECKHUX Mopnenu B pusuke. DnexkrpodopHas | [‘eorpaduueckue
anemeHToB: H, | mammna. ['eorpadmueckne mogenu. | moaenu (1o0yc,
C, N, O, Na, XUMHUYECKHE MOJICTN: TIPEIMETHBIC | KapTa).
Mg, Al, Si, P, S | (Mmomenu atoma, MOJIEKYI, Buonornueckune
(c. 29). XUMHUYECKUX U TTPOMBITIUICHHBIX MoOJeNH (MYIISDKH
IIPOU3BOJICTB), 3HAKOBbIE, UITU OpraHoB U CHCTEM
CUMBOJIbHBIE (CUMBOJIBI 2JIEMEHTOB, | OPraHOB PAaCTEHUH,
(dbopMyIbI BElIeCTB, ypaBHEHUS JKUBOTHBIX U
peakiuii). YeJIOBEKA).
duznueckue u
XUMHUYECKHE MOJICIH
aTOMOB, MOJIIEKYI
BEIIECTB U
KPUCTAIITUYECKUX
pEIIeTOoK.

6\6 | Xumuueckuii 84. XUMUYECKUN JIEMEHT. I Ne4. OObemHBIC U
JJIEMEHT. Jomamnuii Xumuueckue 3Haku. Mx LIAPOCTEPIKHEBBIE
XuMuyeckue OTIBIT 0003HaueHue, MPOU3HOIICHHE. MOJIENIN BOJIBI,
3Haku. Mx «U3rotoBnenn | Xumudeckue GoOpMyIbl BEIIECTB. YIJIEKUCIIOTO U
o0o03Ha4eHue, e Mojenei [IpocThie U clloKHBIE BELIECTBA. CEpPHUCTOTO ra3oB,
MIPOU3HOIICHHE. MOJIEKYIT WNunexcsl u k03¢hHUIIUEHTHI. MeTaHa.
XuMuyeckue BEIIECTB U3 KadecTBeHHBIN U KOMUYECTBEHHBIN
(GopMyIBI BEIIECTB. | IUIACTHIIMHAY. | COCTaB BEILECTBA. JO Nel
IIpocteie n Boryunts «M3roroBnenue
CIIOJKHBIE CUMBOJIBI U MoOJIeNIel MOJIEKYIT
BEIIECTBA. Ha3BaHUsA BEILIECTB U3
WNHunekco u aneMeHToB: Fe, TUTACTUITUHAY.

KO PUITCHTHI. Au, K, Ca, Cu,

KauecTBeHHBIN 1

Hg, Pb, Ag, CI,




KOJIMYECTBEHHBIN
COCTaB BEIIECTBA.

Cr, Zn (c.29).

7\7 | Xumust u pusuka. 8 5. YHUBEpCANBHBINA XapaKkTep J Ne5 OGpasubt
Jlomanramii IIOJIOKEHHUI MOJIEKYIISIPHO- TBEPABIX
OIIBIT: KuHeTn4deckou teopud. [loHsTHS BELIECTB
«duddyszus «aTOM», «MOJIEKYIIa», AOH. KPUCTAIINYECKOTO
caxapa B Crpoenue BeliecTsa. cTpoenus. Moaenu
BOJIEY. Kpucrannuyeckoe coctosiHue KPUCTAINTNYECKUX
BeulecTBa. Kpucrannuueckue pEIIETOoK.
pEILIETKH TBEP/IbIX BELIECTB. I Ne6
Hudodysus. bpoyHosckoe Pacnipocrpanenue
nBIKeHne. BemecTsa 3amnaxa OJeKOJI0Ha,
MOJIEKYJISIPHOTO U JTyXOB WUJIN
HEMOJIEKYJISIPHOTO CTPOCHHUS JI€30/I0paHTa Kak
nporiecc quddy3un.
JI9 Ne2 HabGmronenue
OpOYHOBCKOTO
JIBUKEHHS YaCTUUEK
YEPHOM TYIIH MO
MHKPOCKOITOM.
O Ne2  JTudbdyzus
caxapa B BOJIE.
JI-1 UHcTpyKTaK
no Th. J{uddyzus
IIepMaHraHara Kajius
B JKEJIaTUHE.

8\8 | Arperarusie § 6, No 8. [Tonsatue 06 arperaTHom Il Ne7 Bopna B Tpex
COCTOSIHMS COCTOSIHMM BeniecTBa. @u3nyeckue | arperaTHbIX
BEILIECTB. U XUMUYECKUE SBIICHHUS. COCTOSIHUSIX.

["a3000pa3usie, xunkue u TBepasie | Kosmnekuus

BelecTBa. AMOp(HbBIE BEIIECTBA. KPUCTAJUIMYECKUX U
aMOp(HBIX BEUIECTB
U U30EIIUNU U3 HUX.
A9 Ne3
«llepenuBanue»
YIJIEKUCIIOTO Ta3a B
CTaKaH Ha
YPaBHOBELIEHHBIX
BECAX.
JO Ne3 OnbIT €
IIYCTOU 3aKpBITON
IJIACTUKOBOU
OyTBLITKOM

N9 | Xumus u 87. Crpoenue 3emnu: siApo, MaHTHS, J Ne8 Komnexkuus

reorpagusi. Haiitu B kopa. JIutocdepa. Munepaisl u MUHEpAJIOB (JI1a3ypHT,
CKa3Kax TOpHbIE IOpOJbl. MarmaTuueckue U | KOpyHz,
I1. II. baxxoBa | ocajgouHble (HEOpPraHUYECKUE U XaJIbKOIIUPHT,
«ManaxuToBasl | OpraHMUYECKUE, B TOM YUCIIE U (GITIOOPUT, TAIUT).
LIKATYJIKa» U TOpIOUYNE) NOPOIBI. J Ne9 Konnexnus




«KameHHBIN
IIBETOK)
ONHCaHNe
MHHEPAIOB.

TOPHBIX OPOJ
(rpaHuT, pa3ianyuHble
(bOopMBI KalbIIUTa —
Mel, Mpamop,
W3BECTHSIK).

J Ne10 Konnexums
TOPIOYHX
HCKOTIaeMbIX (HE(]TB,
KaMEHHBINA yIoJib,
CJTaHIIBI, TOP(D).

JI-2. UncTpykTax mo
Th. "WU3zyuenue
IpPaHUTa C IOMOUIBIO
YBEJIUMYUTEIHLHOTO
crexsa"

10\1

XUMHS U
Onoorus.

§8.
Jomarnrauii
OTIBIT:
«OOHapyxeHu
€ KpaxmaJia B
MIPOIYKTaX
MMATaHMS,
SI0TI0KaX.

XHUMHUYECKUI COCTaB KUBOU
KJIETKU: HEOpraHuyeckue (Boja u
MUHEpPAJIBHBIE COJIN) U
opraHuueckue (OenKu, KUpHI,
YIJIEBO/IbI, BATAMUHBI) BEIIECTBA.
buonornueckas posib BOJpbI B
KNBOM KileTKe. POTOCHHTES.
Xnopodwin. buonoruueckoe
3HaYeHHE KUPOB, OEIKOB, IPUPHBIX
MaceJ, yIJIeBOI0B U BUTAMUHOB
JUIS XKU3HEAESTEIbHOCTH
OpPraHU3MOB.

1D Ne4 Crnuprosas
OKCTPAKIIHSI
xyiopodusuia u3
3€JICHBIX JINCTHEB
pacTeHui.

JI-3 OGHapyxeHue
7(UPHBIX Macel B
aneabCUHOBOM
KOpOYKE.

JI-6 OnpenencHue
coJiep>KaHus BOJbI B
pacTeHHH.

JI-4 OGHapyxeHue
Macia B ceMeHax
MOJICOJTHEYHUKA U
TPELIKOTO Opexa.
JI-5 OGnapyxeHue
KpaxMmajsa B
MIIEHUYHON MYKe.
JI-6
Bs3aumoneiictBue
aCKOpOMHOBOM
KHUCJIOTBI C HOJOM
(ompenenenue
BuramuHa C B
Pa3IMYHBIX COKAX).
JI-7 O6napyxeHue
KpaxMmajsa B
MPOAYKTaX MUTAHUS,
S0JI0KaXx.

11\1

KauecTBeHnnslie
peaKiuu.
Pacrnio3naBanue
BEIIECTB C
IIOMOIIILIO
Ka4yeCTBEHHBIX
peaKuuii.
ABanmuTHye cKkui
CHUTHAJI.
Omnpenensiemoe
BEIIECTBO U

§ 9, Ne6.

KauecTtBennbIie pCaKknuu.
Pacno3naBaHue BemecTB ¢
IMOMOIIBIO KAYCCTBCHHBIX peaKI_[I/Ifl.
AHaIUTHYCCKUM CUTHAI.
OnpenenﬂeMoe BCIICCTBO U
PCAKTUB HA HETO.

J9 Ne5
KauecTBeHHas
peakuus Ha
KHCIIOPOJL.
KauecTBenHas
peakius Ha
YIJIEKUCIIBIN a3,
JI-8 "IIponyBanue
BBIJIBIXaEMOTO
BO3JlyXa uepe3
M3BECTKOBYIO BONY'".




PCAaKTHUB Ha HETO.

JI-9 "OGHapyxeHue
N3BECTKOBOM BOJIBI
CpeIy pa3TuIHBIX
BeIecTB".

O Ned4
OO6HnapyxeHue
Kpaxmania B
MPOAYKTAX MATAHUS,
SI0JIOKaX.

12/1 | O6006meHNE U | 3ajanue B
2 CUCTEMATHU3ALIIS TeTpaju,
3HAHUW 10 TeMe | MOBTOPUTH §1-
«Xumust B meHtpe | 9.
€CTECTBO3HAHUSY.
13/1 | KouTpoabuasn Koutponwsnas pabora
3 | pabora Nel Nel.
«XMMHUAl B LEHTpe
€CTEeCTBO3HAHUSY.
MaremMaTuka B XUMHH

1\14 | OtHOCHTENLHAS §10. OTHOCUTEIBHAs aTOMHAs Macca
aTOMHas U areMeHTa. MoJleKkyisipHast Macca.
MOJIEKYIIIpHAs Onpenenenrne OTHOCUTENBHON
Macca. ATOMHOM MacChl XUMHUYECKUX

anemMeHToB no tadmuue /. W.
Meunneneesa. Haxoxnenue
OTHOCHUTEJIbHOM MOJIEKYJIIPHOM
Macchl o (hopmyrie BemecTBa Kak
CYMMBI OTHOCHTEIBHBIX aTOMHBIX
Macc, COCTABJIAIOIINX BEIECTBO
XHMHYECKHUX DIIEMEHTOB.

2\15 | MaccoBas nons §11, Ne 4, 5 c. | [lonsaTue o MaccoBOM J10J1€
XUMHUYECKOTO 65. XUMHUYECKOTO 31eMeHTa (W) B
JJIEMEHTA B CJIO)KHOM BEIIIECTBE U €€ pacyerT 1o
CJII0’)KHOM BEIIIECTBE dbopmyrte BelecTna.

U ee pacyer 1o
¢dbopmyse BenecTsa.

3\16 | Yucrslie BemecTa §12. Yucrtele BentectBa. CMecH. JI Nell Kommexkuwms
M CMECH. JlomarHwmii I'eTeporeHnHbie 1 TOMOTCHHBIC pa3IMYHBIX BHJIOB
I'ereporennsie u OIIBIT: cmecu. ['a3000pa3Hbie (BO3IyX, Mpamopa 1 U3AeIui
rOMOTeHHbIe cMecH. | «M3ydeHue IPHUPOJIHBIN ra3), )Kujakue (HedTh), | U3 HEro.
I"a3000pa3Hbie cocraBa TBepble cMecH (TopHbie mopoapl, | Komnekius HedTH n
(BO31YX, CMCOC». KYJIMHapHBIE CMECH U He(TEenpOayKTOB.
MIPUPOJIHBII ra3), CUHTETHYCCKHE MOIOIIHE Komtekius ObITOBBIX
xunkue (HedTp), CPEICTBA). cMmecen.
TBEp/bIE CMECH CMech peuHoro u
(TopHBIE TOPOJIBI, CaxapHOro mecka u
KyJIHHapHBbIE CMeCH UX pa3zenieHue.
Y CUHTETUYECKHE O NeS5 Hzyuenue
MOIOIIIUE coctaBa CMC.
CPEJICTBA).

4\17 | O6beMHas 107 8 13. Omnpenenenue oobemHoi gonu raza | [ Nel2 [Inarpamma

rasa B CMeCH.
Cocras
aTMoc(epHOro

(¢) B cmecu. Cocras
arMoc(epHOTO BO3/IyXa U
PUPOIHOTO Tra3a. Pacuer oObema

cocrasa
aTMoc(epHOro
BO3ayxa. JlnarpaMmma




BO3/yXa
MIPUPOHOTO Ta3a.
Pacuer 00bema
JIOJIN Ta3a B CMECH
0 ero oobemy u

JIOJIM Ta3a B CMECH T10 €T0 00beMy
¥ Ha00OPOT.

cocTaBa IMPUPOIHOTO
raza

HA000POT.

5\18 | MaccoBas fons 8 14. MaccoBas o BermiecTBa (W) B
BEIIECTBA B [TogroroButsc | pactBope. KoHueHTpamus.
pacTtBope. K PactBoputens u pacTBOpeHHOE
KonuenTpanus. MIPAKTHYECKON | BemecTBo. Pacuer Maccol
PactBopurens u pabote Ne3 c. | pacTBOPEHHOTO BEIIECTBA [0 Macce
pacTBOpeHHOE 77 pacTBopa U MaccoBOM JI0JIe
BemiecTBo. Pacuer pacTBOPEHHOTO BEIIECTBA.

MacChl
PacTBOPEHHOTO
BeIlleCTBA 10 Macce
pacTBopa u
MAacCcOBOM J0J1€
PacTBOPEHHOTO
BEIIIECTRA.

6\19 | IlpakTHyeckas PacueTrnbie [IpaBuna TexHuku 6e30MacHOCTH [IpakTrueckas
padora Ne3 3a7a4u C pu paboTe B XUMUIECKOM paborta Ne3
«IIpuroroBieHue | ucnonb3oBaHue | kabunere. [Ipuemsl oOpaieHus ¢
pacTBopa ¢ M MOHSITUSA 1a60paTOPHBIM 000PYITOBAHHEM.
3aJlaHHOM «MaccoBast
MAacCOBOH JToJei JTOJISD».

PACTBOPEHHOIO
BelleCTBAY.
HHcTpyKTa)K MO
Thb.

7\20 | IousTue o uncrom | 8§ 15. [ToHsITHE O YHCTOM BEIICCTBE B J Nel3 Komnekmus
BEIIECTBE U Jomannuii npumecu. MaccoBas noJist npumecu | «MuHepaibl 1
MIPUMECH. OTIBIT: (w) B 00Opasiie HCXOAHOTO TOPHBIE TOPOJIBI.
MaccoBast oias «3yuyenue BenrecTtBa. OCHOBHOE BEIIECTBO. JO Ne6 Nzyuyenue
MpUMecH B 00pasiie | cocTaBa Pacuet Maccel 0CHOBHOTO COCTaBa HEKOTOPbIX
HCXOJTHOTO HEKOTOPBIX BEIIECTBA 10 MacCe BEIECTBa, OBITOBBIX U
BEIIECTBA. OBITOBBIX U COJIEp>KaIIero ONpeIeICHHYIO dbapManeBTHUECKUX
OcHoBHOE (apmarieBTHYE | MacCOBYIO JIOJIO IIPUMECEH. [pernaparos,
BemecTBo. Pacuer | ckux COJIepIKAIIUX
Macchl OCHOBHOTO | IIpemnapaToB, OTIPE/ICTICHHYIO JIOJIIO
BEIIECTBA 10 MacCce | COJEprKaliX pUMECEH.
BEIIECTBA, onpeAenEéHHYIO
COJIEpIKAIIIEeTO JIOJTIO
OTIpENIETICHHYIO puMecen».

MaCCOBYIO JI0JIIO
IIpUMECE.

8\21 | O6oO0wenue u IlogroroButhc | PacueThl, CBSI3aHHBIE C
CUCTEeMaTHU3alMs sl K KOHTP. HCIIOJIb30BAaHUEM
3HaHUH, pelleHne paboTe, MOBT. MOHSTHUS «JI0JIS».
3a1a4d u 810-15.

YIPAKHEHUM 110
TeMe «Maremaruka
B XUMUI.

9\22 | KonTposabhas - KonrponwsHas pabora

padora Ne2 No2

«MareMaTuka B




‘ XUMHUN».

;[BJ'IeHI/Iﬂ, nmpoucxoadamiue ¢ BemecrsaMu

1\23 | Pasnenenue § 16 (c. 83 - CriocoObl pasienieHus cMeceld u I Ne6 Paznencnue

CMECEH. 85). O4YHCTKA BelecTB. Hexkotopsie CMECH IOPOIIKA
[IpakTrueckass | mpocTelIIre CriocoObl pa3fAeiieHUus] | Cephl U JKEIE3HBIX
paborta Ne 4 CMeceil: mpocenBaHue, pa3ieliecHue | OMUJIOK.
«BpIlpamuBaHu | cMecel IOPOLIKOB JKene3a u cepel, | Pasnenenue cmecn
€ KPUCTAJUIOB | OTCTauBaHUE, ICKaHTAIus, MOPOIIKA CEPHI U
conm» (c. 94 HEHTPU(YTUPOBAHKE, PA3JICIICHHE C | TTECKA.

JIOMAaIlTHUH MTOMOUIBIO JACIIUTEIBHON BOPOHKH, Pa3nenenue cmecu

IKCIIEPUMEHT). | (UIBTPOBAHHUE. BOJIBI U
pPacTHTEIHLHOTO
Macja ¢ TOMOIIbIO
JIETTUTEIbHOMN
BOPOHKH.
J1O Ne7 Paznenenue
CMECH CyXOTO
MOJIOKa ¥l PEUHOTO
necka
OtcranBaHue B3BECU
MOPOIIIKA JUTS YUCTKU
MOCY/IBI B BOJIC U €€
JICKaHTAIHSI.
ITPNe 4
«BrpIpamuBanue
KPUCTAJIJIOB COJII»
(momanrHui
AKCIIEPUMEHT)

2\24 | dunsTpoBaHUE B § 16 (c. 86 - ®dunsTpoBaHUe B 1a00paTOPHH, I Ne14 ®unerp
naboparopuu, OsiTy | 87). ObITy 1 Ha mpousBojcTBe. [lonstue | [llorTa. Boponka
Y Ha MPOU3BOJICTBE. o unprpare. broxuepa.

Ilousitue o YcraHoBKa 1

¢dunpTpare. (GUIBTPOBAHUS IO
BaKyyMOM.
D Ne7
Pecniuparopuseie
MacKH M MapiieBble
MOBS3KU.

3\25 | AncopOuus. § 16 (c. 87— Ancopbuus. [lonsarue 06 I Nel5 IIporuBoras
[Tonstue 06 89). azicopOIuu 1 aacopOCHTAaX. U €ro yCTPOMCTBO.
azcopOIuu u Jlomanraui AKTHUBUPOBAHHBIN O Ne8 AncopOrus
ajcopOeHTax. OTIBIT: YroJib KaKk BaXHEHIINN aIcOpOEHT. | KyKYpy3HBIMU
AKTUBHpOBaHHBINH | «AmcopOrus YeTpoiicTBO mpoTHBOTasa. najJoyKamMu Mapos
yroJib Kak AKTUBUPOBAHH Maxy4ux BEIIECTB.
BOKHEUIIINN BIM YITIEM AncopOrus
asicopOeHT. KpacsImux AKTUBUPOBAHHBIM
YerpoiictBo BEIIIECTB yIIIeM KpacsIux
MPOTUBOTA3a. TIETICU-KOJIBI. BEIIECTB METNCH-

Ancop6rus KOJIBI.
KYKYpPY3HBIMU

ManouyKamMu

mapoB

Maxy4ux

BEILIECTBY.




A\26 | AucTrnisus 817, Juctumisiius (meperonka) Kaxk JA Nel6 Komnexuus
(meperonka) Kak MOJTOTOBHUTHCS | TpoLecc BAeneHus Bemectsa 3 | «Hedts n
nporuecc K KHUJIKOW CMECH. He(QTenpoayKThI.
BBIJICTICHUS npaktuyeckor | JluctunnmpoBaHHasi BOJa U A Ne8 Tlonyuenue
BEII[ECTBA U3 pabote No5 o0nacTu ee mpuMEHEHUS. U CTUIUTUPOBAHHON
KHUJIKOW CMECH. «Ouncrka Kpucrammmzanus i BOJIBI C TIOMOIIBIO
JluctuinpoBaHHas | MOBAPEHHOM BEITIAPUBAHUE B JIA0OpATOPHH na00paToOpHO
BoJa 1 obmact ee | conm» c. 96. (xpucramnuzaropsl U GpaphopoBble | YCTAHOBKHU IJIS
MPUMEHEHHSL. YaIIKy JJIs1 BBIIAPUBAHUS) U MEPETOHKHU
Kpucrammmzanus npupoae. Ileperonka HedTH. JKUJIKOCTEMN.

WJIY BBIIIAPUBAHUE Hedrenponykrsl. @pakiimonHas Paznenenune cmecu
B J1abopaTropuu HEpEroHKa XKHUIKOTO BO3IyXa. NepMaHraHara u
(KpUCTAIIH3aTOPBI JUXpoMaTa Kajus
u apdopossie criocobom

YaITKy JIs KpHUCTaJUTH3AIIH.
BBINIAPUBAHUSA) U

pHUPOJIE.

[leperonka Hedtu.

Hedrenpoaykrsl.

dpakimoHHast

MePEroHKa KUIKOTO

BO3/IyXa.

5\27 | IpakTuyeckas [IpaBuna TexHuku 6e30MacHOCTH
padora Ne 4 pu paboTe B XUMUIECKOM
«O4vucrka kabunere. [Ipuemsbl oOpaieHus ¢
NMoBapeHHOM 1ab0opaTopHBIM 000PYIOBaHUEM U
COJIID. HarpeBaTelbHbIMU IPUOOpaMu
HHcTpyKTa)K MO
Thb.

6\28 | Xumuueckue §18. XuMHUYecKkre peakiuu kak npouecc | 19 Ne9
peakLuu Kak IpEeBpaIIeHHs OJHUX BEILIECTB B B3aumopeiictBue
nporecc npyrue. YCIoBHs POTEKaHUS U JKEJIE3HBIX OMMIIOK U
MIpeBpaleHUs MPEKpaIeHUS] XUMUYECKUX MOPOLIKA Cephl MPH
OJIHUX BEUIECTB B peakuuidi. ConpukoCHOBEHHE HarpeBaHUHU.
apyrue. YCIoBHs (KOHTaKT) BEIIECTB, HAarpEBaHUE. [Tonyuyenue
MIPOTEKAHUS U Karanuzarop. Uaru6utop. VIJIEKUCIIOTO Ta3a
MIpeKpaleHus VYpasrneHnue peakiusiMu TOpeHus. | B3aUMOJCHCTBUEM
XUMHYECKUX Mpamopa ¢
peakuuu. KHCJIOTOU U
ConpHKOCHOBEHHE 00HapyKEHHE €ro C
(KOHTAKT) BEIIECTB, [IOMOIIBFO
HarpeBaHue. U3BECTKOBOM BOJBI.
Karanuzarop. I Nel17
Wurudurop. Karanutuueckoe
VYnpasnenue paszioxeHue
peaxkusIMu nepoKcuaa BoJoposia
TOPEHUSL. (xaranuzarop —

JUOKCHJT MapraHia
(V).

7\29 | [Ipuznaku § 19, Ne1-3,5. | Ilpu3HaKku XUMHYECKHUX PEaKIIHIA: JI Nel0
XUMUYECKHX U3MEHEHHUE 11BeTa, 00pa3oBaHue Obnapyxenue
peaKIuii: 0CaJIka, paCTBOPEHHUE MOJTYYEHHOTO | pacTBOpa IEJI0UH C
M3MEHEHHE IIBETA, 0CaJlka, BIJICTICHHE Ta3a, MIOMOIIbIO
oOpa3oBaHue NOSIBJICHUE 3alaxa, BhIJICIEHUE UM | HHIUKATOpa.
ocaJika, HOTJIOIIEHUE TETUIOTHI. Bsaumoneiicteue
pacTBOpeHue pacTBopa




II0JIy4EHHOTO

InepMaHraHara Kajliusia

0CaJIKa, BBIJCIICHUE U pacTtBopa
rasa, mosiBJICHUE JMXpoMara Kajus ¢
3araxa, BbIJICJICHHUE pacTBOpOM
WJTU TIOTJIOIICHUE cynb(duTa HaTPHUSL.
TETUIOTHI. BzaumoneiictBue
pacTBopa
MepMaHraHara Kajaus
C aCKOpOUHOBOM
KHUCJIOTOM.
BzaumoneiictBue
XJIOpHU/Ia JKeye3a ¢
JKEJITON KpPOBSIHOM
COJIBIO U
TUJIPOKCUJIOM
HaTpusl.
BzaumoneiictBue
TUJIPOKCHIA JKelle3a
(IIT) ¢ pactBopom
COJITHOM KHUCIIOTHI.
JI-11 UsyueHue
yCTpOMCTBA
3a)KUTATKHA U
TJIaMEHHU.
JO N9
PactBopeHnue B Boge
TaOJeTKU acTiMprHa
VIICA.
[IpuroroBnenue
U3BECTKOBOM BOIBI U
ONBITHI C HEN.
8\30 | O0Co6EeHME U IToaroroBursc
CUCTEMaTHU3ALM I K
3HAHUM MO TeMaM : | KOHTPOJIbHOU
«SBnenus, paboTe, MOBT.
MIPOMCXOISIIIHE C 816-19.
BEIIECTBAMUY, CoctaButs 5
«XHMUS B [IEHTPE MPEITIOKEHNH,
€CTECTBO3HAHUS» HAUMHAIOIINXC
sl CO CJIOBa
"cmecu".
9\31 | ITpomeskyTOUHASN - Konrponwshas padora
‘ aTrecranus Ne3
10\3 | Ananus c. 111-122 Bxnan, BHECEHHBIN PYCCKUMU [TopTpeTs! yueHbIX
2 | pe3yabTaroB YYE€HBIMU — XUMHUKaMU B pa3Butue | M. B. JlomoHocoBa,
MIPOMEKYTOUHOMU xumun. JKuzsb u nesrensHocts M. | JI.W. MeHneneena,
arTecTaluy. B. Jlomonocosa, . U. Menne- A.M. byrneposa.
Brinarommuecs JeeBa,
PYCCKHE yUEHBIE- A. M. bytneposa.
XUMUKHU. JKU3Hb 1
JEeATEeIbHOCTh M.
B. Jlomonocosa, /.
H. Menpeneesa,
A. M. Byrneposa.
11\3 | MHoroo0Opasue c. 123 - 145 MHoroo0pa3zue XuMHYEeCKUX




3 | XuUMHYECKHX BELIECTB.
BEIIECTB.
12/3 | MuorooGpazue c. 146-154 MHoroo0pa3ue XuMHIeCKUX
4 | XUMHYECKUX peaxkumii.

peaKLHii.
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