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NOACHUTEJIBHASA 3ATIMCKA

Pabouas mporpamma TpynmoBBIX 3aHATUH «XHMMHUS B 33/1a4ax U YIPOKHECHUSIX» IS 8
KJlacca, OpUEHTUPOBAHHAS Ha COTIPOBOXKICHHUE U TOJIEPKKY YUeOHOTO mpeaMeTa « XUMHUSD».

Pemenue 3amay u BBITIOJIHEHUE YIPAXHEHUH 3aHMMACT B XHUMHYECKOM OOpa30BaHHUH
BAXHOE€ MECTO, TaK KaK 3TO OJIMH W3 NPUEMOB OOYYEHHS, IOCPEICTBOM KOTOPOTO
obecrnieunBaetcs 0oJiee TIIyOOKOE U TIOJHOE YCBOCHHE YU4€OHOTO MaTepuaia 1mo XuMuu. UToObl
HAYYUTbCS XUMHHM, HW3YYEHHE TEOPETUYECKOTO MaTepuana JOJDKHO  COYeTaThCad  C
CHUCTEMATUYECKUM HCIOJb30BAHUEM PEIIECHUS PA3JIMYHbIX 3a/1a4 U BBINOJHEHUS YIIPAKHEHUN

Pewrenne 3a1a4 v BBINOJIHEHUE YIIPAXXHEHUNA COAEHCTBYET KOHKPETU3ALUU U YIIPOYECHUIO
3HaHUM, pPa3BUBACT HABBIKM CaMOCTOSATENIBHOW pPabOThI, CIYKHUT 3aKpEIUICHUIO B MaMsITH
yYaluxcsi XUMUYECKMX 3aKOHOB, TEOPUHM M BAKHEHMIIMX MOHATUH. BemosHeHue 3amad u
YIOPAXHEHUN pacIIUpSeT KpPyro3op y4yalluxcs, MO3BOJIIET YCTAHABIMBATh CBA3U MEXKIY
SIBICHUSIMHA, MEXJy NPHUYMHONW M CIEACTBUEM, pPAa3BHUBAET YMEHUE MBICIUTh JIOTHYECKH,
BOCIIUTBHIBAET BOJIIO K TMPEOJOJICHHIO TPYAHOCTE. YMEHHE pelaTh 3aJadyd, BBIOJIHATH
YIOPAXHEHUS SIBJISIETCS OJHUM M3 TOKAa3aTelied ypOBHSA Pa3BUTHUS XMMHUYECKOTO MBIIIJICHUS
YYaIuXxcs, TIIyOMHBI YCBOSHUSI UMM YI€OHOTO MaTepurara.

[IporpammMa rpynmnoBbIX 3aHATHN «XHUMHS B 3aJa4axX M YIPAKHEHUSIX» MpeIHA3HAuYCHA
JUTS yaanuxcsi 8 KiaccoB 001eo0pa3oBaTebHOM MIKOJBI. B MIKOJIBHOM MporpamMMe CYIIECTBYET
AMUA30JMYECKOE BKIFOUEHUE PACUETHBIX 33/1a4 B CTPYKTYPY YPOKa, YTO CHUMKAET IUJIAKTUYECKYIO
pOJb  KOJIWMYECTBEHHBIX 3aKOHOMEPHOCTEW, M MOXKET TMPUBECTH K IOBEPXHOCTHBIM
MPEACTABICHUAM Yy Y4YallMXCi O XHMMHU3ME IIPOIIECCOB B NPHUPOJAE, TEXHHKE M BbBI3BATh
3aTpyAHEHHUS B JajpHEWIIEM H3y4eHUMHM XuUMHUH. CO3HATENbHOE HU3Y4EHHE OCHOB XHMHUHU
HEMBICIUMO 0€3 MOHUMAaHUS KOJMYECTBEHHON CTOPOHBI XUMHUYECKUX MPOIIECCOB.

Llenn xypca:

* pa3BUTHE JIMYHOCTH OOYYAIOUIUXCS, WX MHTEJUIEKTYalbHBIX M HPAaBCTBEHHBIX KayecTB,
(dbopMHUpOBaHHE TYMaHHCTUYECKOTO OTHOIIEHUS K OKpPYKaIoLIEMy MHPY U OKOJOTHYECKU
1enecoo0pa3zHoro MOBECHHS B HEM;

* MOHMMaHue OOy4aloNIMMHCS XUMUU KaK IPOU3BOAUTEIbHOM CHJIBI oOOIiecTBA M Kak
BO3MOXHOU o0nactu Oyaymieil npodeccuoHaIbHON AesITeNbHOCTH;

* pa3BUTHE MBIIUICHUS OOYy4YalOUIMXCAd IMOCPEACTBOM TaKUX I103HABATEIbHBIX Y4eOHBIX
NeMCcTBHM, Kak yMeHue (GpopmMynupoBaTh IpodIeMy U TUIOTE3Y, CTABUTh LIEIH U 3a/1a4H, CTPOUTH
IJIaHbl JIOCTMDKEHMSI 1eJIed W pelleHUs IOCTABJICHHBIX 3a7a4y, ONpPENEsATh IOHSITHS,
OTPaHUYMBAThH UX, ONUCHIBAThH, XapAKTEPU30BaTh U CPABHUBATb.

OcCHOBHEIE 3a1a9H Kypca:
e 3akperuvieHHe, CUCTeMaTH3alus, PacIIMpEeHUe 3HAaHUI yJaluxcs B 00IaCcTH peleHus
pacyeTHBIX 33]1a4 U BBINOJHEHUS YIPAKHEHUH IO XUMUU;
e 3akperuieHue XUMUYECKHUX 3aKOHOB, TEOPUM U BaXKHEUILINX MOHSITHII;
e Pa3BuTHe MO3HABATEILHOTO MHTEPECA, MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B MpOIecce
IIOMCKA pELICHUM.
e KonkpeTuzanus XMMUYECKUX 3HAHUN [0 OCHOBHBIM pa3zeliaM MpeaMeTa;
e Pa3BuTHE HaBBHIKOB CAMOCTOSTEIHHOU PabOTHI;
e PazBurHe yMEHMIl JIOTUYECKH MBICIUTh, BOCIIUTAHUE BOJIA K MPEOJOJIECHUIO TPYAHOCTEMH,
TPYAOTIOOUS ¥ TOOPOCOBECTHOCTH;
e @opmMupoBaHHE y y4YalIMXCS UWHTEpeca K XMMHUHU, JHOO03HATEIHLHOCTH, TBOPUECKHUX
CIIOCOOHOCTEH.
[IporpamMma peanuzyercs 3a C4ET YaCOB BapUATUBHOM YacTH y4eOHOTO TUIaHA.
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Cpoku peanu3aiyy mporpaMmbl: OJIMH yIeOHBIH T

PaGouass mporpamma mo xumuM Is 8 Kiacca pa3paboTaHa € y4eTOM MCIIOJIb30BaHUs
oOopynoBanus nenTpa «Touka pocta»

Hcnons3oBanue obopynoBanus 1entpa «Touka pocray mpu peanuzauuu ganHoi OIT
IIO3BOJISIET CO31ATh YCIIOBHUSA:
® ISl paCUIMPEHUS COJAEPKAHUS IIKOJBHOTO XMMUYECKOT0 00pa3oBaHus;

® JJIA IIOBBIILLICHUA H03HaBaTeHI>HOI71 AKTUBHOCTHU 06yanOHIHXCﬂ B CCTGCTBCHHO-HaquOﬁ
obnacru;

e JUIsl Pa3BUTHSI JIMYHOCTH PEOCHKA B MpoIiecce 00yUeHUsI XUMUH, €T0 CIIOCOOHOCTEHH,
(hopMHPOBAHHMSI U yIOBICTBOPCHHS COITMAILHO 3HAYUMBIX HHTEPECOB B IOTPEOHOCTEH;

e sl pabOTHl C OJAPCHHBIMH IIKOJIbHUKAMH, OPTaHU3AIMH WX PA3BUTHS B PA3TUYHBIX
obnacTsax o0pa3oBaTeNbHON, TBOPUECKON JEATETLHOCTH.

[Tpumensist udpoBbie Ta0OPATOPUN HA YPOKAX XUMUH, YUAITUECS CMOTYT BBITIOTHSTh
nabopaTopHbIe pabOTHI IO MIPOrpaMMe OCHOBHOM IITKOJIBI, a TAK)KE HAOII0aTh
JIEMOHCTPAIIMOHHBIE SKCTIEPUMEHTHI, TPOBOIUMBIC YIUTEIEM C UCIIOJIb30BaHUEM U(PPOBOI
nabopaTopuu:

Jlabopamopuas paboma Nel «Ananuz nouswi»
Jlabopamopuas paboma Ne2 «Xumuueckue peakyuu 60Kpye Hac»

Jlabopamopnuas paboma Ne 3 « Tennosotl a¢hghexm pacmeopenus seujecme 6 600e»
Jlabopamopnas paboma Ne 4. «H3yuenue 3aeucumocmu pacmeopumocmu eeujecmsd om
memnepamypoly»

Jlabopamopuas paboma Ne 5«llepecviuyennviii pacmeopy



IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA
Conepxanue MpOrpaMMbl 3JEKTUBHOTO Kypca «XUMHS B 3a/adyax M YIPAKHEHHUIX»
HaNpaBJICHO Ha JOCTHXKEHHE PE3yJbTaTOB OCBOCHHS OCHOBHOW 00Opa30BaTENbHOW MPOTPAMMBI
OCHOBHOTO oOmiero oOpa3oBaHuMs B 4acTh TpeOOBaHWM, 3aJaHHBIX  (eaepaTbHBIM
roCyJapCTBEHHBIM 00pa30BaTe/IbHBIM CTAHAAPTOM OCHOBHOTO 0OIIero oOpa3oBaHus K
npenaMeTHoil obnactu «EcTecTBeHHO — HayuHble mnpenMmeTsl». [lo 3aBepuieHuM peanu3aluu
IpOorpaMMbIB  oOywaroluecss  JOJDKHBI — OBJIAJAETh  CIEAYIOLIUMU  JIMYHOCTHBIMU,
MeTanpeIMETHBIMU U IPEAMETHBIMHU PE3yIbTaTaMu:
HYHOCTHEI BIATEI
® UYBCTBO TOPJOCTH 32 POCCUHCKYIO XHMHYECKYIO HAYKy U JIOCTHXKEHHSI YUCHBIX;
® YBa)XCHHUE M MPUHATHE JOCTIKEHUIA XUMUH;
® YBaXCHHUE M y4eT MHEHHH OKPYKAIOIIUX K JIMYHBIM JOCTIKEHHUSM B U3yUCHUN XUMUH,
e HeoOXOJUMOCTH CaMOBBIPAXKEHUS, CAaMOpPEaIN3allui, COLIUAIBHOTO MPU3HAHUS;
® OCO3HAHHE CTENEHU F'OTOBHOCTHU K CAMOCTOSITENIbHBIM MOCTYIKaM U JAEUCTBUSM,
OTBETCTBEHHOCTH 32 MX PE3yJbTaThI;
® UHUIMATHBHI U JIIOO03HATELHOCTH B U3YUYEHUH BEILIECTB U MPOIIECCOB;
e yOEeXJEHHOCTH B HEOOXOJMMOCTH DPAa3yMHOTO HCIOJIb30BAHUS JOCTH)KEHUH HAayKu H
TEXHOJIOTHI;
® YMCHHE YCTAHABJIHMBATH CBSI3M MEXIY IIETbI0 M3YYCHUS XHUMHUA W TEeM, IUIS Yero 3TO
HY)KHO; CTPOMUTHb >KHW3HEHHbIE M MpodeccuoHalbHbIe IUIaHBl C YYETOM YCHEIIHOCTH
U3y4YEHHs] XUMHH U COOCTBEHHBIX IPUOPUTETOB.

MeranpeIMeTHEIC PE3VIARTATEI

® JCIOJIb30BAaHUE PA3UYHBIX MCTOYHUKOB XMMHUYECKOW MH(pOpMaLUU; MOJyYeHHUE TaKoil
nHpopmaluy, ee aHallu3, MOJArOTOBKA HA OCHOBE 3TOr0 aHajau3a WH(OPMALMOHHOTO
MPOJIyKTa U €ro MPe3eHTAalINs;

® [PUMEHEHHE OCHOBHBIX METOJOB  MO3HaHUA  (HAOIIOAEHUSA,  IKCIEPHUMEHTA,
MOJENUPOBAHUS, U3MEPEHHUS U T. [I.) JUIsl U3YYCHUS XUMUYECKUX OOBEKTOB;

® JUCIOJIb30BAaHUE OCHOBHBIX JIOTUYECKUX OINeEpanui (aHanu3a, CHHTE3a, CpaBHEHMS,
0000111eHus, T0Ka3aTeNbCTBA, CUCTEMATH3AUM, KIACCU(PUKAUU U JIp.) IPH HU3Y4YEeHUU
XUMHYECKUX OOBEKTOB;

e ompejeneHue 1enel u 3a1ad ydeOHON U MCCIE0BaTENbCKOM ESTEIBHOCTH U MyTed UX
JOCTHKEHHUS;

Ilpeamernpie pe3yabLTATEI

B nosnaBarenbHO# cepe
3Hanue (MOHUMaHueE):

® XHMHUYECKOM CHMBOJHMKH: 3HAKOB XHUMHUYECKHX 9JICMCHTOB, q)OpMy.TI XUMHNUYCCKHNX
BCIICCTB, ypaBHeHHfI XUMHUYCCKUX peaKHHﬁ;

® BAXHEHMIINX XUMHUYECKUX HOHSITHIH: BCIICCTBO, XUMHUYECKUMN 9JICMCHT, aTOM, MOJICKYIJIA,
OTHOCUTCIIbHBIC aTOMHAA U MOJICKYJIAAPHAA MACChl, BAJICHTHOCTb, MOJIb, MOJIIpHAA MacCcCa,
MOJ'I&IpHLIfI O6’BCM, PacCTBOPLI, XUMHUYCCKAA PCAKIIUA,

L4 (bOpMYJ'II/IpOBOK OCHOBHBIX 3aKOHOB H TeOpI/Iﬁ XHUMHHU: aTOMHO-MOJICKYJIAPHOT'O YUYCHMU,
3daKOHOB COXpaHCHHA MACChI BCIICCTB, IIOCTOAHCTBA COCTaBa BCIICCTB, ABOFaI[pO;

¢ AJIrOprUTMaA PCIICHUA Pa3JIMYHBIX TUIIOB paCYCTHLIX 3a1a4.



YMeHue Ha3bIBATh:

L] XUMHNYCCKHUEC JJICMCHTHI,
L] COCANHCHUA I/I3yIICHHBIX KJIaCCOB HeOpI‘aHI/I‘-IeCKI/IX BCHICCTB,
YMeHue xapakTepu3oBaTh:

® XMMHUYECKHE CBOMCTBA HEOPTaHWYECKUX BEIIECTB (KUCIOPO, OKCH/IBI, BOJIOPO/I, BOJA).
CocraBiecHue:

e (hopMyJl HEOPTAaHWUYECKUX COCAMHCHUN N3y4CHHBIX KIaCCOB;

® YpPaBHEHUU XMMHUYECKHUX PEAKIIUH.
Brraucnenue:

® MAacCOBOM JI0JIU XUMHUYECKOTO AJIEMEHTA 10 (OpMYJie COCTUHEHNS,

® MAacCOBOI JI0JIU BEIECTBA B PaCTBOPE;

® MacChl OCHOBHOI'O BEHIECTBA M0 WU3BECTHOM MacCOBOM JI0JI€ PUMECEH;

e 00BEMHOI JOJIM KOMIIOHEHTA I'a30BOM CMECH;

® KOJHYECTBA BCUICCTBA, o0BeMa MU MacChl BCIICCTBA 110 KOJIMYCCTBY BCIICCTBA, O6T)CMy

WJIA Macce PeareHTOB WJIM MPOAYKTOB PEAKIUU.
Hcnonp3oBanue IproOpETEHHBIX 3HAHUN U VMEHHUN B IIPAKTHYECKOU NEITEIbHOCTH U

HOBCEJIHEBHOU KU3HU.

e 1 6€30MacHOr0 OOpAIIeHHsI C BEIIECTBAMHU M MaTepuaiaMu B TIOBCEHEBHOM KU3HU

e s OOBSICHEHUS OTAENbHBIX (JaKTOB M MIPUPOJHBIX SABIICHUI;

e ISl MPUTOTOBJICHUSI PACTBOPOB 3a/IaHHON KOHIICHTPAITUH.

COJEP)KAHUE KYPCA

Tema 1. IlepBoHayajibHble XUMHYECKHE MOHATHSA

BemecTBa u nx cBolictBa. UucTele BemecTBa U cMecH. CIocoObI OUHMCTKH BEIISCTB: OTCTANBaHUE,
¢unpTpoBaHue, BhIMapuBaHue. DU3NYECKHME M XUMHYCCKHE SIBICHHUS. XUMHUYECKHE PEAKIUH.
[Ipu3HaKW XUMHUYECKUX PEAKIUA M yCIOBUS BO3HUKHOBEHHUS M TCUCHUS] XUMHYCCKUX PEAKIIUM.
ATOMBI, MOJIEKYJTBI U HOHBI. BerecTBa MOJICKYIIPHOTO U HEMOJICKYJIsIpHOTOCTpoeHUs. [IpocThie u

CJIOXHBIE BEIIeCTBA. XUMUUECKHI 3eMeHT. MeTalibl U HEeMETaJlIbl.
Jlabopamopuas paboma Nel «Ananuz nousvi»
Jlabopamopnas paboma Ne2 «Xumuueckue peakyuu 60Kpye HACY

Tema 2. OnpenejeHne MacCOBbIX OTHOIIEHHI 3JIEMEHTOB B CJIO0KHBIX BelIeCTBax
OTHOcuTeNnbHAs aToMHas Macca. MaccOBBIE OTHOIIEHUS XUMWYECKUX DIIEMEHTOB B CJIOKHOM

BelIeCTBE. BbIunCIeHHE OTHOCHUTEIbHOMN MOHGKyanpHOﬁ MaCCbl BE€IICCTBaA IIO XUMHWYECKON

(I)OpMy.]'Ie. OnpeﬂeneHI/Ie MAacCOBBIX OTHOIIECHHUH 3JIEMEHTOB B CIIOJKHBIX BEIISCTBAX IMOXUMHUYECKHUM
(I)OpMyJ'IaM. YCcTaHOBICHHE XUMHUYECKUX q)OpMy.TI CJIIOXKHBIX BCIICCTB I10 MACCOBBIM OTHOIICHHAM

OJICMCHTOB.

Tema 3. BbIuHCIeHHSI, CBSI3aHHbI€ ¢ MACCOBOIi J0JIeii XHMHYECKOro JJIeMEHTa B

CJIO2KHOM BeELIECTBE
Brlunciaenue MaccoBOM JOJIM OJHOIO M3 RJIIEMEHTOB B CIOXKHOM BelllecTBE. Beruncienue
MAacCOBBIX J0JIEH BCEX IIEMEHTOB B CIIOJKHOM BEILIECTBE

Omnpenenenue mpocreiimeil GopMynbl OMHAPHOTO COEAUHEHHUS 1O MAaCCOBBIM JIOJISIM BXOJSIINX B

HECT'O 3JICMCHTOB.

OHpe,Z[eJ'ICHI/IC HpOCTCﬁH.ICﬁ (I)OpMy.l'ILI COCOAMHCHHA II0 MACCOBBIM JOJISIM BXOJAIIUMX B HETO

OJICMCHTOB.



Tema 4. O61mme cBeeHNs 0 BelecTBax

Kucnopon, ero oOmas xapakrepuctuka. Haxoxpaenue B mpupojge. [lomydenue kuciopona B
naboparopu W B TpOMBIIIIEHHOCTH. Karamuzaropel. CnocoObl coOOMpaHUs —KHCIOpPOJa
du3nyecKkue U XMMHUYECKUE CBOICTBA KUCIIOPOaA.

HopmaneHbie ycnoBus xuMuueckoil peakuuu. Peakiuu ropenus. Peakunn okucinenust. OKCHUJIBL.

Bonopon, ero o6mas xapakrepucTuka M HaxoxkJeHue B mpupoie. [lomyuenue Bomopona B
nmaboparopuri W B MPOMBIIUICHHOCTH. DU3WUecKWe ¥ XUMHYECKHE CBOMCTBA BOAOPOJA.
[Ipumenenne Bomopoaa. Boccranosiienwe. Bomopoa kak BoccTaHOBUTENb. ['pemyunii ras.
I'mppuner.
duznyecke 1 XUMHYECKHE CBOMCTBA BOJIEI. I'mapokcuapl MeTaiioB, ocHOBaHus. Bona
— pactBOopuTenb. PacTBopeHne Kak (QHU3UKO — XHMHUYECKHH mporecc. [ uiaparsl.
PacTtBopuMocTh BeniecTB B BoJie. HachllieHHbIE M HEHACBIILIEHHBIE PACTBOPBI.
Jlabopamopnas paboma Ne 3 «Tennosoil a¢pgpexm pacmeopernus sewgecms 8 600e»

Tema 5. PacuéTnl, 0CHOBAHHBIE HA MACCOBOIi 10J1€ BellleCTBA B pacTBope
MaccoBast 0511 pacTBOpeHHOTO BemlecTBa. Pa30aBneHHb pacTBOp. KOHIIEHTpUpOBaHHBIM
pacTBOp. ANTOPUTM PENIEHUS PACUETHBIX 3a7a4 Ha BBIYUCIECHHE MAacCOBOM  JOJIH
PacTBOPEHHOTO BEUIECTBA B PAaCTBOpE, MO KOJMUYECTBY BELIECTBA WJIM Macce pPacTBOPCHHOIO
BEILIECTBA.
3aBUCUMOCTh MEXIYy MAacCOBOW JIOJIEH BEIECTBa, COAEpKaIleics B PacTBOPE, U IJIOTHOCTHIO
pacTtBopa. ANTrOpUTM pEIIEHHWs pAaCUYETHBIX 3aJad Ha BBIYMCIEHHE MACCOBOW JOJHU
PacTBOPEHHOTO BEIIECTBA B PACTBOPE, M0 YKa3aHHOMY 00BbEMY C M3BECTHOM MIJIOTHOCTHIO.
ANTOpUTM pELIEHUs PACUETHBIX 3a/1a4 Ha BBIYMCIEHUE MACChl BEHIECTBA U PACTBOPUTEINS IS
MIPUTOTOBJIEHUS PACTBOPA
ANTOpUTM pellieHusl pacYeTHBIX 3a/1a4 Ha pa30aBieHre U Ha KOHLIEHTPUPOBaHHE PACTBOPOB.
ANTOpUTM pEILIEHUs] pacCYETHBIX 33/1lad4 HA CMEIIEHHE PACTBOPOB C M3BECTHBIMH MAacCOBBIMU
JOJISIMH BEIIECTBA

Jlabopamopnas paboma Ne 4. «H3yueHue 3aeucumocmu pacmeopumocmu eeujecmsd om
memnepamypbol»
Jlabopamopnas paboma Ne 5«llepecvluyennviii pacmeopy

Tema 6. Borunciienusi, CBA3aHHbIE C IOHATHEM KOJIHYeCTBA BelllecTBa
Monp — enuHMIIa KOJMYecTBa BellecTBa. MousipHas Macca. Yucno ABorajapo, HOCTOSHHas
ABorazpo. UucineHHOe paBeHCTBO MOJISIPHOM M OTHOCHTEIBHOM MOJIEKYJISIDHOM Macc BeIlecTBa.
AJITOPUTM pellIeHUs] PacYETHBIX 3aj[ad Ha BBIUMCIIEHHE KOJUYECTBA BEILECTBA: M0 KOJIUYECTBY
YaCTHI] BEL[ECTBA; IO MAcce BEIIECTBA; 10 00bEMY BEIIECTBA.
3akoH ABoraapo. OTKpbITHE U 3HaUeHHe 3aKOHa ABorajpo. MossipHblil 00bEM ra3os. Penienue
MIPOCTENIINX 337a4 C MCIOJIb30BAaHUEM 3aKOHA ABOragpo M CIEACTBUS M3 HEro. AJTOpUTM
pELIEHNs pacyeTHBIX 3aJad Ha BBIYMCIEHUE MACChl BEIIECTBA: IO KOJUYECTBY YACTHI]
BEIIIECTBA; 110 KOJMYECTBY BEIIECTBA; 10 00bEMY BEILIECTBA.
ANroput™ pemieHMs 3a71ad Ha pacyeT YMClla YacTHUIl BEIIECTBA: MO KOJUYECTBY BELIECTBA; IO
Macce BEILECTBA; 110 00bEMY BEILECTBA.

Tema 7. Beruncienus no ¢popmy.siaMm razoo0pa3HbIX BelecTB
OtHocuTenbHAsI IUIOTHOCTH Ta30B. AJITOPUTM PELIEHUS PACUYETHBIX 33Jad Ha OIPElEIICHUE
OTHOCHUTEJIBHOM IIJIOTHOCTU OJHOIO Ta3a Mo APYyroMy. AJITOpUTM PELIECHHS pacueTHBIX 3a/1ad Ha
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YCTaHOBJICHUE OTHOCUTEIIBHOM MOJIEKYJIIPHOM MAacCChl Ira3a 110 €ro OTHOCUTEIbHOU INIOTHOCTH.
OOBEMHBIE OTHOIIEHUS Ta30B MPH XUMUYECKUX PEAKIHAX. AJTOPUTM DPELICHHS pPacCUeTHBIX
3aJady Ha BBIUMCIIEHHE O0BEMa rasa: IO KOJMYECTBY BEIECTBA; IO KOJIMYECTBY YACTHIL
BEILIECTBA; 10 MACCE BEILIECTBA.

Tema 8. 3agaun, pemaembie M0 XUMHUYECKUM YPABHEHUSAM
AJITOPUTM peIIeHHs] pacueTHBIX 3aJad  Ha  BBIYUCICHHE KOJIMYECTBA BEIIECTBA MPOIYKTa
peakuun
AJITOPUTM pElIeHHsI PACYETHBIX 33/1a4 HA BHIUMCIICHHE KOJIMYECTBA BEIIECTBA peareHTa
AJITOPUTM pELIeHUsT pacUeTHBIX 33Jad Ha BBIYHMCICHHUE MACCHI IPOJIYKTA PEaKIH MO0 Macce
WJIA KOJIMYECTBY BEIIECTBA OJJTHOTO M3 PETEHTOB.
AJITOPUTM pelIeHus] PacyeTHBIX 33Jad  HAa  BBIYHCICHHE MAacChl peareHTa 1o Macce WU
KOJIMYECTBY BEIIECTBA OJTHOTO M3 IMPOYKTOB PEaKIIHIH.
AJITOPUTM pEIICHUs] pPACUETHBIX 3a/1ad Ha  BBIYHCIICHHWE MAcChl peareHra 1mo oobemMy
ra3000pa3HOro MpoayKTa
ANropuTM peleHUsl pacueTHBhIX 3aJad Ha  BBIYMCIEHHE 00bEMa ra3zo00pa3zHOro MpOJyKTa
peaKImu 10 Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3 PETEHTOB
ANTOpUTM pellIeHUs] pacyeTHBIX 3a/lad Ha BBIYUCIEHHE 00beMa ra3000pa3HoOro peareHTa Io
Macce WIH KOJIMYECTBY BEMIECTBA OJAHOTO U3 MPOIYKTOB PEaKIHH
AJITOPUTM pelIeHHs pacUeTHBIX 337ad4 Ha  BBIYHCICHHE 00BEMOB ra3000pa3HBIX BEIIECTB, C
HCI0JIb30BAHMEM 3aKOHA OOBEMHBIX OTHOIIEHH ra3oB.






TemaTn4eckoe INIAaHUPOBaHHUE

Nerr/im | Ne HaumenoBanue paszzienoB u tem OcHoOBHOE coJiep>kaHue ypoKa OcHOBHBIC BUJIBI JEATSILHOCTH 00YJarOIUXCsl (Ha YpOBHE
YPOK | ypoka y4eOHBIX JIEHCTBUI)
a
Tema 1. [lepBoHauyajbHbIe XUMHYECKHE MIOHATHS
1 1 BemecrBa. CBoiicTBa BEIIECTB. BemecTBa u | OOBACHITb, YTO TaKOE BEIECTBO, TEJIO, CBOMCTBA BEIIECTB.
UX CBOMCTBA. OnuceiBaTh (U3NYECKUE CBOICTBA BELIECTB. Pemrars
TECTHI, YIpaKHEHUS i 3aJauu. AHanu3upoBaTth
BBITIOJTHEHHBIC 3a/IaHHSI COBMECTHO C YUUTEJIEM U
YYaIAMHUCS.
2 2 Uuctele BemectBa W cMecd. | Hucrele BemtectBa M cMmecu. CrocoObI [IpoBOIUTH  HECIOXKHBIE  XUMHUYECKHUE OTIBITHI Hu
JlabopaTopHas pabora Nel | ounctkm BEIIIECTB: OTCTaWBaHWE, | HAOMIOACHUS 32  W3MCHEGHMSIMH  CBOWCTB  BEIIECTB:
«AHaIM3 TOYBBD (unpTpOBaHUE, BHITIAPUBAHUE. W3TOTaBIUBaTh (GUIbTp, QWIBTPOBATH W  BBIAPUBATH
pacTBOp, COOMIOAATh TMpaBWa TEXHHKH O€30MaCHOCTH MPHU
MPOBEICHUM ONBITOB. Jlenarh BBIBOJABI MO MNPOBEACHHOMY
HcCleIoBaHuI0. Pemarh TecThl, yHpaKHEHUS W 3a7ayH.
AHaJIM3UPOBaTh BBINOJHEHHBIE 33JJaHUSI COBMECTHO C
YUUTEIEM U YHAIIUMHUCS.
3 3 Odusnyeckue W XuMmu4deckue | OU3ndyeckue W XUMHUYECKHE sBJCHUA. | [IpOBOIUTH HECIOKHBIE XUMHUYECKHE OIBITHI U HAOTIOACHUS
sieHus. JlabopatopHas pabora | XuMHUUYECKHE peaKkuuu. [Ipu3Haku | 32 W3MEHEHUSMU CBOWCTB BEIIECTB, COOJIIOAATH IIPaBHIIA
No2  «Xumuyeckne  peakiuu | XMMHYECKMX  pPEaKIMid HW  YCJIOBHUA | TEXHUKHA OE30MaCHOCTH IPH TPOBEJICHUU OMBITOB. JlenaTh
BOKpPYT HAC» BO3HUKHOBEHMS M TE€UEHUS XMMHYECKHX | BBIBOJbI IO MPOBEIACHHOMY HCCIEI0BaHUIO. Pemarh TecThl,
peaKIui. VOPKHEHUS M 3aJaud. AHaIM3UpPOBaTh BBINOJHEHHBIE
3a/laHUsI COBMECTHO C YUUTEJIEM U YYalUMHUCS.
4 4 Pemenne TecTtoBbIX 3amaHU U | ATOMBI, MOJIEKYJIbl U HOHBI. Pa3nuuate mnoHsATHE «a@TOM» U «MoJekyna». llpuBoautsb
yOpaKHEHUI no teMe: «ATombl U | BemnjectBa MOJIEKYJISIPHOTO U | IpUMEpPbl YacTHULl, KOTOPbIE MOKHO Ha3BaTb MU aTOMaMH H
MOJIEKYJIBI» HEMOJIEKYJIIPHOTO CTPOEHHS. MosiekynaMu. OOBSCHATH MPOIECCHl M CBOWCTBA C TOYKHU
3pEeHHs] aTOMHO — MOJIEKYJIIPHOTO y4eHMs. Pematb TecTsl,
VOPKHEHUS W 33Jaud. AHAJIM3UpPOBATh BBINOJHEHHBIE




3alaHus COBMCCTHO C YUUTCIIEM U YHallITUMUCA.

Pemrenue 3ana4 u ynpaxxHeHuu 1o

TeMe: «BemecrBa: mpocteie U

CJIOXKHBIC)

[Ipocteie " CIOKHBIC  BEIECTBA.
XUMHYECKHUHA 2JjIeMeHT. MeTamisl U
HEMETAaJIbI.

OT1nuyath IMPOCTOC BCIICCTBO OT CJIOXKHOTIO. Pemats TCCTHI,

YOpa)KHCHUA W 3aJa4du. AHaJII/I3I/IpOBaTB BBIIIOJIHCHHBIC

3alaHusl COBMECTHO C YUUTCIICEM U YHAllTUMUCA.

Tema 2. OnpenejieHne MaccOBbIX OTHOIIEHMIA 31

€MCHTOB B CJIO’KHBIX BeIIECTBAX

6 1 OtHocurenpHass aToMHass Macca. | OTHOCUTENbHAs aTOMHAas Macca. OOBACHSATS, 4TO TaKoe XUMUYECKast dopmymna,
MaccoBbie OTHOIIIEHHS | 3aKOH TOCTOSIHCTBA COCTaBa BELIECTB. OTHOCHTEJIbHAsI aTOMHas Macca. PermaTe TecThl, yrpaxHEeHUs
XUMHUYECCKUX JBJIEMCHTOB B XUMHYECKHE Q)OPMYHBI. " 3a1a4u. AHaJ'II/ISI/IPOBaTI) BBITIOJTHEHHBIC 3a1aHUsI COBMECTHO
CJIO’)KHOM BEIIECTBE C YYUTEJIEM U YJaIlUMHUCS.
7 2 Brruucnenne oTHOcHTeNnbHOM | OTHOCUTEIBHAS MOJICKYJISIpHAs Macca. HaxonuTh OTHOCHUTENBEHYIO MOJICKYISIPHYIO MacCy BEIeCTBa
MOJIEKYJIIPHONH MacChl BEIEeCTBa no ¢opmyne. Pemare TecThl, yHmpaXHEHUS | 3aJadyH.
o XuMudeckoiu popmyre AHanM3uUpOBaTh BHINIOJHEHHBIE 3aJJaHUSI COBMECTHO C
YYATEIIEM U yYAIIUMHUCH.
8 3 Onpenenenue MaccoBbiX | KauecTBeHHBII W KosmMuecTBeHHbIN | [IpoBeneHne pacdeToB MacCOBBIX OTHOIIEHUN 3JIEMEHTOB B
OTHOILLIEHUN 3JIEMEHTOB B | cocTaB BellecTBa. MaccoBble OTHOIICHHUS | CIIOXKHBIX BEIIECTBaX MO XUMHYeCKUM Qopmynam. Pemats
CJIOKHBIX BeIllECTBaX 0 | DJIIEMEHTOB. TECThl,  YyINpaXHEHUS W  337a4H. AHanu3upoBaTh
XUMHYECKUM (popmynam. BBITTOJTHEHHBIE 33/1aHHSI COBMECTHO C YYUTEIEM U
YYaLAMHUCS.
9 4 YcraHoBiieHue xumudeckux | KauectBeHHbII M KoJIMYecTBEHHBIN | [IpoBeaeHne pacueToB Ha yCTAHOBJIIEHHME XMMHUYECKHX
(dbopMyn CIOXHBIX BEIIECTB IO | COCTaB BellecTBa. MaccoBble OTHOIIEHUS | (JOPMYZT CIIOKHBIX BEIIECTB 10 MAaCCOBBIM OTHOILIECHUAM
MacCOBBIM OTHOUIEHUSIM | 3JIEMEHTOB. 37eMeHTOB. Pemare TecThl, yHpa)XHEHHUS M 3aJa4M.
3JIEMEHTOB. AHanu3upoBaTh BBINOJIHEHHBIE 3aJlaHUsl COBMECTHO C
YUUTEJIEM U y4daluluMuUcsA. BbINOJHEHHE caMOCTOSTeIbHOM
padoThbI.
Tema 3. BolunciieHHs, CBSI3aHHBIE ¢ MACCOBOM 10JIeili XHMHYECKOT0 3JIEMEHTA B CJI0OKHOM BelIecTBe

10 1

Bruncienne  maccoBoW  I0JIn

OJHOTO U3 J3JICMCHTOB B

CJIOXKHOM BCIICCTBC.

MaccoBass 101 XHMHYECKOTO 3JIEMEHTa
B COCAMHCHUMH.

HpOBeI[eHI/Ie pacdyeToB HaA BBIYUCICHUC MacCoOBOM JOJIH
OJIHOTO H3 DJIEMEHTOB B CIIO;KHOM BeIllecTBe. Pemiath TCCThI,
YHIOpaKHCHUA U 3aJa4vu. AHaJ'II/I3I/Ip0BaTL BBITIOJIHCHHBIC
3alaHus COBMCCTHO C YUUTCIIEM U YHallITUMUCH.

10




11 2 Beluncnenue MaccoBbIX foJied | MaccoBast 10i11 XMMHYECKOro 3jieMeHTa | [IpoBeneHue pacueTroB Ha BBIYMCICHUE MACCOBBIX JOJIEH BCEX
BCEX OJIEMEHTOB B  CJOXXHOM | B COCJUHEHMHU. 3JIEMEHTOB B CJOXHOM BeulecTBe. Pematp TeCTBhl,
BCIICCTBEC YIOpaA)KHCHUA U 3a4a4u. AHaJ'II/I3I/IpOBaTL BBITTIOJIHCHHBIC
3a/1aHusl COBMECTHO C YUUTEJIEM U yJalllUMHUCH.
12 3 Omnpenenenue npocreien | MaccoBast 10Ji1 XMMUYECKOro 3jieMeHTa | [I[poBeaeHue pacyeToB Ha  ONPEICICHHUE MPOCTEHIIei
(dhopMyITbl OMHAPHOTO COCMHEHUS | B COCAMHCHUH. buHAapHBIC coequHCHHS. | GOPMYJIBI OHHAPHOTO COCIUHEHUS I10 MAaCCOBBIM JIOJISIM
110 MaCCOBBIM JOJIIM BXOIAIIINX B HpOCTeﬁmaﬂ q)opMyna. BXOAIIUX B HET'O 3JICMCHTOB. Pemarsn TCCTBI, YIIPAXKHCHUA U
HEro 3JIEMEHTOB. 3a1a4i. AHaIM3UPOBATh BHIIOJHEHHBIE 33JaHUSI COBMECTHO C
YYUATEIIEM U yJAIIUMHUCH.
13 4 Omnpenenenue npocrenmen | MaccoBas A0J9 XUMUYECKOro 3jeMeHTa | [IpoBeneHne pacyeToB Ha  ONpPEACNICHHE  MPOCTEUIIEH
hopmysI COEIMHEHUSA o | B coequHenuu. [Ipocreiimas dhopmyna. GbopMyIIBl COCTMHEHUSI TI0O MAaCCOBBIM JIOJSM BXOJSIIHX B

MACCOBBIM J0JIAM BXOJAIIHUX B
HET'O 3JIEMCHTOB.

HETO DJIEMEHTOB. Pemiath TECTBI, YHPAXXHCHHUA U 3aJaydu.

AHaJ'II/ISI/IpOBaTB BBITIOJTHCHHBIC  3aJaHUsd COBMECTHO C

YUYHUTEJIEM U ydallUMHCS. BbINOJHEHHE NMPOBEPOYHOM
padoThbI.

Tema 4. O01Me cBeaeHUus 0 BelecTBax

14 1 Pemenue 3anau u ynpaxuenuii mo | Kuciaopona, ero o0mas xapakTepucThka. | Pemars TecThl, ynpaXHeHHWsT W 3aadd. AHaIU3HPOBATH
teMme: «Kucnopoa» Haxoxnenne B mnpupone. [lodydeHue | BBIIOJHEHHbIE 33JaHUS  COBMECTHO C  YYUTElIeM U
Kuciaopora B jaboparopud M B | yYalIUMHUCA.
IPOMBIIIIIEHHOCTH. KaranuzaTtops.
Crioco0sI cobupanus KHCIIOPOJIa
du3nYeCcKre 1 XUMHYECKHUE CBOMCTBA
KHCJIOPO/Ia.
15 2 Pemenue 3anay u ynpaxknenuii no | Hopmanbneie — ycnoBuss — xumudeckod | COCTaBIATh YpPaBHEHMsI pEaKkLUHd TOpPEHUS BEIIECTB B
teme: «Oxcuabl. 'openue» peakiuu. Peaknuu ropenus. Peakuuu | kuciaopone. CocTaBisTh XUMHUYecCKHe (OPMYIbl OKCHUIOB U
okucneHus. OKCUabl. JlaBaTh UM Ha3BaHWs. Pemiats TecThbl, yIpa)KHEHUS U 3aJa4H.
AHanu3upoBaTh BBHINOJHEHHBIE 3aJaHUSI COBMECTHO C
YUUTENIEM U YUALTUMHUCS.
16 3 Pemenue 3anay u ynpaxxkaenuii mo | Bomopoa, ero obmias xapaktepuctuka u | Pemarh TecThl, yHpaXHEHHS W 3aJayd. AHAIM3UPOBATH

TEMCE!: «BO,Z[OpO,Z[»

HaxoxzaeHue B mnpupone. llomyuenue

BBIIIOJIHCHHBIC  3aJaHUs. Y4yacTBOBaTh B COBMCCTHOM

11




BOJIOpoJla B Jlabopatopum M B

npoMblieHHocTd. dusnueckue  u
XUMHYECKHE CBOICTBA BOJIOPOJIA.
[IpumeHeHne BOJIOPOJA.
BoccraHnosiienue. Bonopon Kak
BOCCTaHOBHUTEIIb. I'pemyunit ras.
I'mppuaer.

00CYXJIEHUH pe3yJIbTaTOB.

17

Pemrenne 3ana4 u ynpaxHeHHH 10
teme: «Boma. BoaHbie pacTBOpEI.
PactBopumMocTs BEIIECTB)
Jlabopamopnas paboma Ne 3
«Tennosou aghghexm
PAcmeopensl 6eujecms 6 600e»

du3uyeckue W XUMHYECKHE CBOMCTBA
BOJIBI. I'mapokcunapl meTamios,

ocHOBaHusi. Boma — pactBopuTens.
PactBopenue kak puU3MKO — XUMHUECKUN
porecc.

BeIlleCcTB B BoJe. HachllmeHHunle U

I'mppatel.  PacTBOpHMMOCTB

HCHACBIIICHHBIC paCTBOPEI.

Pemate TecThl, ynmpaxkHeHHS W 3agavyd. AHaIM3UPOBATH

BBITIOJIHEHHBIC 3aJaHHA. YyacTBOBaTH B COBMCCTHOM

00CYXJIEHHH pe3yabTaToB. BbINnoJiHeHHe caMOCTOSITeIbHOM
padoThbI.

Tema 5. PacuéTnl, 0CHOBAHHBIE HA MACCOBOI /10JI€ BellleCTBA B pacTBope

18 1 Brruncnenne  MaccoBoit goyi | MaccoBas OJIS pacTBOpeHHOTO | Pemars pacdueTHbie 3aa4yd Ha BBIYMCICHUE MACCOBOW 10U
pacTBOPEHHOTO  BEIIECTBAa B | BellecTBAa.  Pa30aBleHHBI  pacTBOP. | pACTBOPECHHOTO BEIIECTBA B PACTBOpPE, MO KOJUYECTBY
pacTBope, o KoJn4ecTBy | KoHIIEHTpHpOBaHHBIN pacTBOp. | BEIIECTBA  WJIH Macce  PacTBOPEHHOIO BEIIECTBA.
BellleCTBa HIIH Macce | ANITOpUTM PEIICHHs] PAacUeTHBIX 3a7ad | AHAIM3UPOBATh 3aJaud M y4acTBOBaTh B COBMECTHOM
pPacTBOPEHHOTO BEIIECTRA. Ha  BBIYMCIICHHME  MacCOBOM  JIOJIM | OOCYXKICHUHU PE3YJIbTAaTOB.

pacTBOPEHHOTO BEIIECTBA B PacTBOpE, 1O
KOJIMYECTBY  BeIIecTBa WJIM  Macce
PacTBOPEHHOTO BEIIECTBRA.

19 2 Boluucnenne  maccoBoil  1oyM | 3aBUCUMOCTh MEXKJIy MaccoBOil joJied | PemaTe pacuerHble 3aJaul Ha BBIYMCIEHUE MAacCOBOM J0JIH

pPacTBOPEHHOIO  BEIIECTBAa B | BEUIECTBA, COACPIKALIEHCSA B PacTBOpPE, U | pACTBOPECHHOTO BEIIECTBA B PAacTBOpE, IO YKa3aHHOMY

pacTBope, 0 YKa3aHHOMY 00bEMY
C U3BECTHOM IIJIOTHOCTBIO.

IUIOTHOCTBIO ~ pacTBopa.  AJNroputMm
pELIEHUsT PACUETHBIX 3a4a4 Ha
BBIYHCIIEHUE MaccoBOM JOJIH

O6’béMy C U3BECTHOM INIOTHOCTBIO. AHaJII/I3I/IpOBaTB 3aJa4n
" Y4aCTBOBATb B COBMCCTHOM 06CY)KI[€HI/II/I PE3YJIbTATOB.
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PacTBOPEHHOTO BELIECTBA B PACTBOPE, 10

yKa3aHHOMY O0OBEMYy €  HW3BECTHOM
TUIOTHOCTBIO.

20 3 Bbranciienue Maccel BEHIECTBAa M | ANTOPUTM pEIICHUs PAcueTHBIX 3ajad | Pemars pacyeTHbIe 3aa4M HA BBIYMCICHHUE MACChl BEIIECTBA
PacTBOPUTEIIA AU | Ha BBIYMCIEHHE MacChl BELIECTBA W | M pacTBOPUTENs Ul IPUTOTOBJIEHUS  PAcTBOpA.
TIPUTOTOBJICHHS pacTBOPa | nacrpopurens i IPUrOTOBJIEHHS | AHAIM3MPOBATh 3aJayd U y4acTBOBaTh B COBMECTHOM
Jlabopamopnas paboma Ne 4.

pacTBopa 00CYX/IeHUH pe3yIbTaTOB.
«H3yuenue 3aeucumocmu
pacmeopumocmu  gewecmeda om
memnepamypboly»

21 4 3amaun Ha pasz0OaBieHHMEe U Ha | AJTOPUTM peUIeHWs pacyeTHbIX 3anad | Pemars pacueTHele 3ajayd  Ha pa30aBieHHEe U Ha
KOHIICHTPUPOBAHWE  PACTBOPOB | Ha pa3z0aBieHHE U HA KOHIICHTPUPOBAHWE | KOHIICHTPUPOBAHUE PACTBOPOB. AHAIW3MPOBATH 3a/aydl H
Jlabopamopnasi 3 padoma  Ne | uacrp0p0s. y4aCTBOBATh B COBMECTHOM OOCYKIECHUH PE3YIIbTATOB.
S«llepecviwennvii pacmeop»

22 5 3agauM Ha CMENIEHHWE PAcTBOPOB | AJITOPUTM pEUICHUS pPacUYeTHBIX 3ajad | Pemiath pacdye€THblE 3aladyd Ha CMEIICHHE PAacTBOPOB C

(¢ HU3BECTHBIMH MaCCOBBIMH

JOJIAIMHU BEIIECTBA

Ha CMCHICHUC PAaCTBOPOB C H3BCCTHBIMH
MaCCOBBIMU OOJISIMH B€IICCTBA

M3BECTHBIMU MAaCCOBBIMU JOJISIMHU BELIECTBA. AHAIU3UPOBATH
3aJa4d M y4acTBOBAaTh B COBMECTHOM OOCYKIEHUU
pe3yabTaToB. BhINOJIHEHHE CAMOCTOATEIbHON PadoThI.

Tema 6. BI)I'-II/ICJICHI/[SI, CBfI3aHHBIC C IOHATHEM KOJINYECTBA BelleCTBa

23 1 Beruncnenune KoiuyecTBa | Mok  —  eAMHUIA KosmvecTBa | Pemarhk pacuéTHple 3a7aydl Ha BBIYUCICHHE KOJUYECTBA
BEIIIECTBA: 10 KOJHMYECTBY YacTHIl | BemiecTBa. MomsipHas Macca. UYwucio | BemecTBa: MO KOJHYSCTBY YaCTHI[ BEIECTBA; IO Macce
BEIIIECTBA; MO0 Macce BEIIECTBa; | ABOTAApPO,  TOCTOSIHHAs  ABOTajpo. | BEIIECTBA; MO 00BEMY BellecTBa. AHAIM3UPOBATh 3aJa4d H
110 00bEMY BEIIECTRA. YucieHHOe PaBEHCTBO MOJIIPHOW M | y4aCTBOBATh B COBMECTHOM OOCYXICHUU PE3YJIbTATOB.
OTHOCHTEIBHOW  MOJICKYJISIPHOW  Macc
BEIIECTBA. Anroput™ pelIeHusI
pacyeTHBIX  3aJa4 Ha  BBIYHCIICHUE
KOJINYECTBA BEIUIECTBA: IO KOJIUYECTBY
YacTHI] BEIIECTBA; 10 MacCe BEIIECTBA;
o 00bEMY BEIECTBA.
24 2 Beruncienne Maccel BemiecTBa: | 3akoH ABoraapo. OTKphITHE W 3HaueHHWe | PemaTh pacuéTHbIC 3amaud  Ha BBIUMCIICHUE MACCHI

13




10 KOJIMYECTBY YaCTHUI[ BELICCTBA;
0 KOJIMYECTBY BELIECTBA; IIO
00BEMY BeIIeCTBA.

3aKkoHa ABoraapo. MoJsipHbli 00bEM
razos. Pemenue mnpocredmmx 3azad c
UCIOJb30BAHUEM 3aKOHa ABOrajapo u
CIIEICTBUSL U3 HEro. AJITOPUTM pelleHUs
PACUCTHBIX 3aJa4 Ha BBIYMCIICHUC
MAacchl BEIIECTBA: N0 KOJIUYECTBY YACTHII
BEIIIECTBA; 110 KOJIMYECTBY BEIECTBA; 110

00BbEMY BEIIIECTBA.

BELIECTBA: 110 KOJUYECTBY YACTHI] BELIECTBA; [10 KOJUYECTBY
BEIIECTBA; 10 00bEMY BeliecTBa. AHAIM3MPOBATH 3a7a4dl U
y4acTBOBATh B COBMECTHOM OOCYX/IEHUH PE3YIbTATOB.

25

Pacuér umcna qacTull BECUICCTBA:
M0 KOJMYCCTBY BCIICCTBA, II0
Macce

BEIIECTBA; IO O00BEMY

BCIIICCTBA.

AJNTOpUTM perieHus: 3a7ad Ha pacueT
Yrcia YacTHIl BEUIECTBA: MO KOJIHUYECTBY
BEIIeCTBA; I1I0 Macce BEIIeCTBA; TI0

00BEMY BEIIECTBA.

Pemars 3amaum Ha pacdyeT 4YMCIAa YACTHIl BEIIECTBA: TIO
KOJIMYECTBY BEIIECTBA; IO Macce BEIIECTBA; MO OOBEMY
BeIIeCTBA. AHAJIM3UPOBATh 3aJa4ydl W  Yy4acTBOBATh B
COBMECTHOM OOCYKICHHH pPEe3y/IbTaToB. BbImosHeHune

NPOBEPOYHON padoOThI.

Tema 7. BoruncijeHus no ¢gpopmysiam razooopast

bIX BEIECTB

26 1 Onpenenenue oTHOcHUTEIbHOU | OTHOCUTENLHAS IUIOTHOCTD razoB. | Pemarb pacueTHble 3aga4yu Ha OTIpeICIICHUE
IUIOTHOCTH ~ OJHOTO Tra3a 1o | AJITOPUTM pEeUICHUS PpacUeTHBIX 3a/1ad | OTHOCUTENBHOM IJIOTHOCTH OJHOTO Traza Mo Jpyromy.
JIPYyroMy. VYcraHoBieHue | Ha ONpeNIeICHNe OTHOCUTENIbHOM | Pemath pacueTHbie 3a7a4yu Ha YCTaHOBJICHUE
OTHOCUTEIILHOW  MOJIEKYJISIPHOM | TUIOTHOCTH OJHOTO Tra3a Mo JPYroMy. | OTHOCUTEIRHOW  MOJIGKYJSIPHOM MacChl Ta3a IO  €ro
Macchbl rasa o ero | AIITOpUTM peIIeHUs PACYETHBIX 3a7ay | OTHOCUTEIbHOW IUIOTHOCTH. AHAIM3UpOBaTh 3aJadyd M|
OTHOCHUTEJNIbHOM MJIOTHOCTH. Ha YCTaHOBJICHHME OTHOCHUTENLHOH | y4aCTBOBAaTh B COBMECTHOM OOCYKJICHUH PE3yIbTAaTOB.
MOJIEKYJIIPHOM MaccChl Ta3a Mo €ro
OTHOCHUTEINIbHOM MJIOTHOCTH.
27 2 Boruncnenne o6bema rasza: mo | OObEMHBIE  OTHOILIEHUS Tra3oB  IpH | Pemarh pacyeTHble 3ajaud Ha  BBIYHMCICHHE 00bEMa rasa:
KOJIMYECTBY BEIIECTBA; MO0 | XUMUYECKHX  peaKkuusX.  AJTOPUTM | [0 KOJUYECTBY BEIIECTBA; MO KOJIUYECTBY YACTHUI] BEIIECTBA;
KOJIMYECTBY YaCTHIl BEIIECTBA; MO | PEIICHUS pacueTHBIX 3ajad Ha | IO Macce BeleCTBa. AHAIM3UPOBATh 3a/la4Md U Y4acTBOBATh
Macce BelleCTBa. BBIYMCIICHUE o0BeMa rasa: Mo | B COBMECTHOM OOCYKIEHUH pe3ylbTaToB. BblimoJiHeHue

KOJIMYCCTBY BCIICCTBA; IO KOJIUYCCTBY
HacCTull BEUICCTBA, 110 MaCCC BCUICCTBA.

CAMOCTOSITEJILHOH padoThI.

Tema 8. 3agaun, pemaembie 10 XUMHYECKUM YPABHEHUSAM

28

\ 1

‘ Brruncienue KOJIHN4YCCTBAa

AHFOpI/ITM peIICHUA PpaCYCTHBIX 3aJda4

Pemats paC‘{éTHBIC 3aga4yd Ha BBIYHCIICHHUC KOJIHYCCTBA
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BEILIECTBA MPOAYKTa PEaKUu

Ha BBIUMCIIEHHE KOJIMYECTBA BEIIECTBA
IIPOJIyKTa PEaKuu

BEILIECTBA MPOJIYKTa peaKIUu. AHAIW3UPOBATH  3aJaud U

y4acTBOBATh B COBMECTHOM OOCYXKJCHUH PE3YIIbTATOB.

29 Beruucnenue KOJIMYECTBA | AJITOPUTM pELICHUs pacueTHBIX 3ajay Pematps pacuéTHble 3a71aun Ha BBIYHUCJIEHUE KOJIMYECTBA
BEIIIECTBA pearcHTa Ha BBIYMCIICHHWE KOJMYECTBA BEIECTBA | BEIIECTBA peareHTa. AHAJIM3UPOBATh 33JIa4M M YY9aCTBOBATH
peareHTta B COBMECTHOM OOCYXKICHUU PE3yJIbTATOB.
30 Boruricnenue Macchl IpoAykTa | AJTOPUTM pEUIeHMs] pacueTHbIX 3ajad | Pemarbh pacu€THble 3ajaud  Ha BBIYHCJIIEHUE MAaCCHI
peakiuu 10 Macce WM | HA ~ BBIYUCIICHHE  MacChl  NPOAYKTA | MPOAYKTa PEaKIUH IO Macce WM KOJMYECCTBY BEIISCTBA
KOJIMYECTBY BEIIECTBA OJHOTO W3 | PEAKIMH 10 MAacce WM KOJIHYECTBY OJIHOTO M3 PEreHTOB. AHAIM3UPOBAThH 33]]a4l M Y9aCTBOBATh
pPETeHTOB BEIIECTBA OJJHOTO M3 PETECHTOB. B COBMECTHOM OOCYXKICHUH PE3yJIbTATOB.
31 Brruncnenne macchl peareHra mo | AJTOpUTM peUIeHMs] pacdeTHbIX 3ajad | Pemars pacu€THele 3ajaud  Ha BBIYHUCJIEHUE MAaCCHI
Macce WM KOJIMYECTBY BEIIECTBA | HA BBIYMCIEHHE MAacChl peareHTa II0 | peareHTa M0 Macce WM KOJMYECTBY BEIIECTBA OTHOTO W3
OJTHOTO U3 TIPOJIYKTOB PEAKIINU Macce WM KOJIMYECTBY BEIIECTBA OJTHOTO | IPOIYKTOB PEaKIMi. AHAIM3UPOBATh 3a7a4d U YIacTBOBATh
13 MPOJTYKTOB PEAKITUH. B COBMECTHOM OOCYXKICHUH PE3yJIbTaTOB.
32 Brruncnenue Maccel peareHTa 1o | AJTOpUTM pelIeHHsl pacueTHhIX 3ajad | Pemarh pacu€THble 3afauyd  Ha BBIYUCJIIEHUE MAaCChI
00BbEMy ra3000pa3HOTO MPOAYKTa | HA BBIYUCICHHE MAacChl peareHra II0 | peareHTa 1o  00beMy  Tra3000pa3HOTO  TPOJYKTa.
00BEMy Ta3000pa3HOTO MPOAYKTA. AHaTM3MpOBaTh 3aJa4ydl W Y4aCTBOBATh B COBMECTHOM
00CYXICHHH PE3yIhbTaTOB.
33 Brruucnenune 0o0beMa | AJITOPUTM pEIICHUs pacYeTHBIX 3ajaay | Pemate pacuéTHbIC 3aJa4d  Ha BBIUMCIIEHHE 00BEMa
ra3o00pa3Horo IPOJYKTa | HA BBIYHMCICHHE O0BEMa ra3000pa3HOro | ra3000pa3HOTO MPOJIYKTa PEAKIMH [0 MAcCe WIN KOJMYECTBY
peakuuu 1O Macce WM | MPOJMyKTa peaKkluh [0 Macce WM | BEIIeCTBAa OJHOTO W3 PEreHTOB. AHAIM3MPOBATH 3aaud U
KOJIMYECTBY BELIECTBA OJHOIO M3 | KOJWYECTBY BELIECCTBA OJHOTO W3 y4acTBOBATh B COBMECTHOM OOCYK/IEHUU PE3yIbTaTOB.
pEereHToB pEreHToB
34 Brruucenue o0béMa | AJITOPUTM pEIIeHHUs] pacueTHBIX 3aaay | Pemare pacuéTHbie 3amadyd  Ha BBIUMCIICHHE 00BEMa
ra3oo0pa3HOro  pearcHta IO | Ha BBIYMCIICHHE O0BbEMa ra3000pa3HOro | ra3000pa3HOro peareHrta IO Macce WM KOJHYECTBY
Macce WU KOJIMYECTBY BEIECTBA | peareHTa 10 Macce WM KOJHYECTBY | BEIIECTBA OJHOTO M3 MPOAYKTOB PEaKIMU. AHAIU3UPOBATH
OJIHOTO M3 MPOAYKTOB PEaKIINH BEIIECTBA OJHOTO M3 MPOAYKTOB peaklUy | 337]ayd U y4acTBOBaTh B COBMECTHOM OOCYXICHHU
pe3yIbTaToOB.
35 Brruncnenue 00BEMOB | AITOPUTM pEIlIeHUs] PacUETHBIX 3adad | Pemiate pacdyeTHble 3amaud  Ha BBIYHCIICHHE 00bEMOB
ra3zo00pa3HbIX BEIIECTB, Cc | Ha BBIUKCIEHHE 0OBEMOB Ia3000pa3HBIX | Ta3000pa3HBIX  BEHIECTB, C  HCIOJb30BAaHMEM  3aKOHA
HCIOJIb30BaHUEM 3aKOHA | BEIIECTB, C WCIOJb30BAHUEM 3aKOHA | 0OObEMHBIX OTHOIIEHUN Ta30B. AHAIM3WPOBATH 3aJaddl U
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00BEMHBIX OTHOIICHHI ra30B.

00BEMHBIX OTHOILIEHHH ra30B.

y4acTBOBATh B COBMECTHOM OOCYKJICHHH PE3yIbTATOB.

36

Hrorosoe 3ausarue

Pemrennst pacueTHeIX 3amay
XUMUYECKUM YPABHEHUSAM

110

Pemrats paC'-IéTHBIG 3aladyi 10 XUMHUUYCCKUM YPABHCHUSIM.
AHaJ'II/ISI/IpOBaTB 3aa4u MW y4aCTBOBAaTb B COBMCCTHOM
00CYXXJICHUH pPe3yJIbTaTOB. BbINMOTHEHUE MPOBEPOUHOI
padoThlI.
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Kanennapﬂo — TEMATUYIECCKOC IIJIAHUPOBAHUEC

Ne ‘ ‘ Tema ‘ Jara
1. MepBoHayadbHbIe XHMHYECKHE TIOHATHS
1 1 BemectBa. CBolicTBa BEIIECTB.
2 2 Uucteie BemectBa u cmecu. JlaboparopHas pabota Nel «Ananu3
MTOYBBD)
3 3 ®uznyeckue U xuMmuueckue siBieHus. Jlaboparopnas pabora Ne2
«XUMHYECKUE PEaKIIUU BOKPYT HAC)»
4 4 Pemenne TecTOBBIX 3aJaHUl W yINpaKHEHUH MO Teme: «ATOMBI U
MOJICKYJTBI
5 5 Pemenue 3amau u ynpaxHeHudd 1o teme: «BemiectBa: mpocThie U
CIIOXKHBIC)
2. OnpeneneHue MacCOBBIX OTHOIIEHUI 3JIEMEHTOB B CJIOKHBIX BelleCTBaX
6 1 OTtHocHTeNbHAsT aTOMHAsT Macca. MacCOBBIC OTHOIICHUS XUMHUYECKUX
AJICMEHTOB B CJIO)KHOM BEIIIECTBE.
7 2 BrrunciieHne OTHOCUTEIBRHOW MOJIEKYJISIPHOM MacChl BEHIECTBA IO
XUMUYECKOH hopmye
8 3 OmnpenieieHHe MAacCOBBIX OTHONICHUH 3JEMEHTOB B  CIIOXKHBIX
BEIECTBAX M0 XUMUYECCKUM (hopMyIiam.
9 4 VYcraHoBieHne XUMHUYECKUX (OPMYJT  CIOXKHBIX  BEIIECTB IO
MacCOBBIM OTHOIIEHUSM 3JIEMEHTOB.
3. BblunciieHnsi, CBsI3aHHbIEe C MACCOBOIl J0J1eli XMMHYECKOro 3JIeMEeHTAa B CJI0KHOM
BelllecTBe
10 |1 Breraucienne MaccoBOil TOJMM  OJHOIO M3 DJIEMEHTOB B CII0KHOM
BEIIECTBE.
11 |2 Boruricnenue MaccoBbIX JI0JIel BCEX D3JIEMEHTOB B CIJI0KHOM
BEIIECTBE
12 |3 Omnpenenenue npocrermieii GopMysbl OMHAPHOTO COCIUHEHUS I10
MacCOBBIM JIOJISIM BXOISIIIMX B HETO JIEMEHTOB.
13 |4 Omnpenenenue npocTeiieit (GopMynbl COEAUHEHHUS IO MAacCCOBBIM
JOJISIM BXOJISIIIIMX B HETO JIEMEHTOB.
4. O0uMe cBeJeHN 0 BelecTBaX
14 |1 Pemenue 3anay u ynpaxsnenuii mo reme: «Kucnopom»
15 |2 Pemenue 3anay u ynpaxunenuii o treme: «Oxcunpl. ['openue»
16 |3 Pemenue 3amau u ynpaxnenuit no reme: «Bomopomn»
17 | 4 Pewrenne 3anau u ynpaxxueHui no reme: «Boga. Boausie pacTBOpEIL.
PacTtBopuMOCTH BeliecTB»
5. Pacuérbl, 0CHOBaHHbIE HA MACCOBOI 10J1€ BellleCTBA B pacTBOpe
18 |1 Brrurcnenue MaccoBoi TOJIM PacTBOPEHHOTO BEIECTBA B PacTBOPE,
10 KOJIMYECTBY BEIIECTBA MUIIM MAacCe PACTBOPEHHOTO BEIIECTBA.
19 |2 Brrurcnenue MaccoBoi OMM PacTBOPEHHOTO BEIECTBA B PacTBOPE,
M0 YKa3aHHOMY 00BEMY C H3BECTHOM MJIOTHOCTHIO.
20 |3 Brruricnenue Macchl BEIIECTBAa U PACTBOPUTENS ISl IPUTOTOBICHUS
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pacTBopa

21 |4 3anauyn Ha pa3OaBlieHUE W HA KOHIICHTPHUPOBAHUE PACTBOPOB
22 |5 3amaun Ha CMEIIEHHE PACTBOPOB C M3BECTHBIMU MACCOBBIMH JOJISIMU
BEIIECTBA
6. Bulunciienus, CBsi3aHHbIE ¢ TIOHSITHEM KOJMYECTBA BelIeCTBA
23 |1 Brluncnenue KkonaudecTBa BEIIECTBA: 10  KOJHMYECTBY YACTHII
BEILIECTBA; TI0 MACCE BEIIECTBA; 0 0OBbEMY BEIIECTBRA.
24 |2 Brrurcnenue Macchl BEIIEeCTBA: 0 KOJMYECTBY YaCTHUIL BEIIESCTBA; 110
KOJIMYECTBY BEIIECTBA; 10 00BEMY BEILIECTBA.
25 |3 Pacuer yrcna yacTHIl BEIEeCTBa: 0 KOJIWYECTBY BEIIECTBA; 10 Macce
BEIIIECTBA; 0 00BbEMY BEIIECTRA.
7. Bpruncijenus no ¢popmysam razoo0pa3HbIX BellecTB
26 |1 Omnpenenenre OTHOCUTEIBHOM TJIOTHOCTH OJHOTO Ta3a Mo JAPYromy.
YCTaHOBIEHHE OTHOCUTEIIBHOW MOJIEKYJISIPHOM Macchl ra3za Io €ro
OTHOCHTEIILHOM IJIOTHOCTH.
27 |2 Boruncnenue o0beMa rasza: o KOJUYECTBY BEIIECTBA; 10 KOJUYECTBY
YaCTHI] BEIECTBA; M0 Macce BEIIECTBA.
8. 3agauu, pemaemMbie M0 XUMHYECKUM YPABHEHUSIM
28 |1 Brruncnenue koimyecTBa BeIECTBA IPOIYKTA PEAKIIUU
29 |2 Brruncnenue koamvecTBa BEMIeCTBa peareHTa
30 |3 Brruucnenue Macchl mMpoayKTa peakiuy MO Macce WA KOJUYECTBY
BEI[ECTBA OJJHOTO U3 PETEHTOB
31 |4 Brruncnenue macchl peareHTa 1o Macce WM KOJHUYECTBY BEIIECTBA
OJIHOTO M3 MPOJYKTOB peakluu
32 |5 Brruucnenue maccel pearerra 1mo o0EMy raz000pa3HoOro mpoayKTa
33 |6 Brruucienue o0beMa razo00pa3HOro MpPOAYKTAa PEaKIMH IO Macce
WM KOJIMYECTBY BEILIECTBA OJTHOTO U3 PEreHTOB
34 |7 Brruucnenue o0beMa Ta3000pa3HOrO peareHra II0 Macce HIH
KOJIMYECTBY BEIIECTBA OJJHOTO U3 MPOJAYKTOB PEaKIUU
35 |8 Brruncinenue o00bEMOB Ta3000pa3HBIX BEIIECTB, C HMCIOJIb30BAHHEM
3aKOHA 0OBEMHBIX OTHOILIEHUH Tra30B.
36 |9 Hrorosoe 3ansartue

YYEBHO - METOJAUYECKOE U MATEPHUAJIBHO - TEXHUYECKOE

OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

TEXHUYECKHUE CPEACTBA OBYYEHUA
KoMnberotep MynbTUMeIMHHBIN
MynbTUMEIUIHBINA IIPOEKTOP

WNurepaktuBHas nocka SMART

JeMoHCcTpanuOHHOE 000pPy10BaHNe M TPHOOPBHI VI KaOUHeTa 1 JadopaTopuu

OcHoBHOe 000py0BaHue

CTOJIMK IO IbEMHBII

[IITaTuB 1EMOHCTPALMOHHBIN

Amnmapat ajsi TpoBeACHUS XUMHUECKUX Peaklni
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Annapar Kunna
[TpuGop At UITIOCTPALIUH 3aBUCUMOCTH CKOPOCTH XUMUYECKHUX PEAKIHH OT
YCIIOBUI OKPYXKAIOLIEH Cpebl
HaGop amns snexTposin3a 1eMOHCTPAIHOHHBIH
[TpuGop a7t OKMCIIEHUS CIMPTa HaJl METHBIM KaTaJIH3aTOpPOM
[TpuGop 1 MOTYYIEHUS TATOUI0ATKAHOB IEMOHCTPAIIMOHHBII
JlabopaTopHo-TexHOI0THYeCKOe 000pyA0OBaHMe JIsl KaOuHeTa U JJadopaTopun
OcHoBHOe 000py10BaHue
Hudposas 1abopaTopusi M0 XUMHUU IS yICHHKA
[TpuGop mi1st MOTydeHUs TATIOUI0ATKAHOB U CJIOXKHBIX APHUPOB J1a00paTOPHBIA
KonGonarpesarens
DNEeKTPOTUIUTKA
bans komOuHupoBaHHas 1abopaTopHas
Bech! 1151 CBITydux MaTepuaioB
[Ipubop st nonyuenus razos (nanee - I1I1IN)
CrniupToBKa J1abopaTopHast
Muxkpockon nudpoBoit ¢ pyKOBOJICTBOM IOJIH30BATENS U OCOOUEM ISl yUaInXcs
HaGop mocyne! amst peakTHBOB
Habop npunaanexHocTel A MOHTa)Xa MpOCTEUIINX TPUOOPOB IO XUMHUHU
Kommnext 'MA-nabopaTopuu no XxuMuu
JlabopaTopHasi xXuMmuyecKasi mocyjaa JJjisi KabuHeTa u J1adopaTopuu
OcHoBHOe 000py1I0BaHUE
KomrmekT k010 1eMOHCTPallMOHHBIX
Ha6op nmpo6ok pe3nHOBBIX
[Tepexon cTEKIAHHBIN
[Tpob6upka Bropiia
[IpoOupka AByXKoOJIeHHAs
CoenuHNUTENb CTEKJITHHBIN
3aKMM BUHTOBOM
3axxuM Mopa
[IInaHr CUIIMKOHOBBIN
KoMrekT crexkyissHHOM nocy/pl Ha NuMdax J1eMOHCTPAIIMOHHBIH
Jlo3upyroliee yCTpoiCTBO (MEXaHUYECKOE)
KommuiekT uznenuii u3 kepamuku, dpapdopa u dasaca
KommtekT noxex papdopoBbix
KoMrnekT MepHbIX K0JIO Majioro oobema
Komrmnekt MepHbIX K010
KoMInekT MepHbIX UIMHIPOB TIaCTUKOBBIX
KoMIekT MepHbIX HUIUHIPOB CTEKISTHHBIX
KoMrinekT BOpOHOK CTEKIISTHHBIX
Kowmmnekr numnerok
KoMIiekT cTakaHOB MIaCTHKOBBIX/CTEKIISTHHBIX
KoMIiiekT cTakaHOB XUMHUYECKUX MEPHBIX
KoMIiekT cTakaHuuKOB ISt B3BEIITUBAHUS
KoMriekT cTymnok ¢ nectukamu
HaGop mmareneit
HaGop nuHueros
19



Ha6op gamex Iletpu

TpyOka cTeknsHHAs

DKCUKATOP

Yama kpucTaiiM3aluOHHAs

[urmis! TUTENbHBIC

broperka

[IpoOupxka

banka o peakTUBBI MOJIMATUIICHOBAS

banka nmoj peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIAa C TPUTEPTON TPOOKOM
HaGop ckistHOK AJ1s1 pacTBOPOB PEaKTHBOB

[Tasouka cTekyssHHAA

[ItaTtuB 1y1st POOUPOK

KommekT epiieit 11st MbIThS J1abOpaTOPHON MOCY/IbI

KomrutexT cpencTs st MHANBUAYATHHOM 3aITUTHI

KowmruiekT TepmomeTpoB

CymmibHasi maHeNb IS TOCYIbI

JomnojiHUTE/ILHOE BADHATHBHOE 000pPy10BaHHe

[Tepexon CTEKIIHHBIN

Boponka nenurenbHas

Crynka dapdopoBas ¢ mecTuKom

3a)KUM IPOOUPOUHBII

Yameuka /17151 BbITapUBaHUS

dunbTpoBanbHAs Oymara/puiabTpbl OyMaKHbBIS

Turenp

Mopenn (00beMHbBIE U IJIOCKHE), HATYPAJIbHbIE 00bEKTHI (KOJLIeKIHMH,
XMMHUYECKHE PeAKTUBBI) JJIs1 KaOuHeTa U JIabopaTopuu
OcHoBHOe 000py10BaHUE

KomruiekT Mozene KpucTalsInyecKuX peieTok

Mogenb MoJIeKyIbl Oenka

Ha6op s MmoaenupoBaHusl CTPOCHHSI HEOPTaHMYECKHUX BEIIECTB
Ha6op mis MoaenupoBaHusi CTPOCHHS OPTaHUYECKUX BEIIECTB
KomiuiekT xosuieknuii

KoMIIeKT XUuMHUYEeCKUX PEaKTUBOB

JdeMoHCcTpPanMOHHBIE YU4eOHO-HATJIA/IHbIE TOCO0U

OcHoBHOe 000pyrOBaHue

KoMIuiekT nopTpeToB BEIUKUX XUMUKOB

ITocoOus HArJISITHON DKCIIO3ULIAN

[Iepuonnueckas cucrema xumudeckux aneMeHToB .M. Menneneesa

JluTeparypa nJst yqyamuxcst

1. Xomuenko ['.I1. Xumus m1st mocTynaronux B By3sl. M.: Beicias mkona, 1985.

2. Ky3bpmenko H.E. Xumust A5 IIKOTBHUKOB CTApIIMX KJIACCOB U JUIS TIOCTYIAONIUX B
BY3bl. M. :Jlpoda,1999.

3. KyznernoBa H.®. 3agaunuk 8-9 knaccel.

4. Amux6eposa JLEO. 3amaun Mo XUMHUH € YIKOJIOTUYECKUM COJICPIKAHUEM.

Jlureparypa aJist yuuTes
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1. Kauanosa I'.C., Kum A.M.3 Kyynap JL.JI. Xumus — 8: YueOHO MeTOINUECKUN KOMIUIEKC T10
Kypcy xumun ais 8 kinacca. — HoBocuupek: Cu0. yaus. u3a-so,2002. — 344c.

2. Ky3pmenko H.E., Epemun B.B. Xumus. 2400 3agau i MIKOJIBHUKOB U TOCTYIAIOUINX B
By3bl. — M.: [lpoda, 1999 (u Bce mocneayronye u3aanus).

3. Ky3pmenko H.E. Yunce pemars 3agaun no xumuu. — M.: [IpocBemienue, 1986.

4. Mapmanosa I'.JI. 500 3agau mo xumun. 8-11 xacc. — M.: M3nat-mkona, 2000.

MULTIMEDIA — noaaep:kka npeamera:

1. Xumus. bazosslii kype. 8-9 knacc.1C oOpa3oBaTenbHas KoyuieKuus. MynbTuMeIuitHOE
yaeOHoe mocobue HoBoro oopasima, M3narensctBo «IIpocsemenuey, 2002

2. Obmas xumusi. (KoMmakT-1uck) - n3aatenscTBo «Yautensy, 2007

HOP u D0P: 1. Enunas xosuekuus uudpoBbix oOpazoBaTenbHbIX pecypcoB URL:
http://school-collection.edu.ru/catalog/?subject%5B%5D=29

2. 3. http://digital. Lseptember.ru — O61miepoccutickuii npoext «Illkona mudposoro Bekay.
4. http://school-collection.edu.ru - Komekmus 1iudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
5. http://www.electroniclibrary21.ru - Dnextponnas 6ubimorexa 21 Beka.

6. http://www.ege.edu.ru - Odunuansublii nHGOopManMoHHbIH mopTain EI'D.

7

8

9

. http://lwww.zavuch.ru - Caiit quist yautesei.

. http://ecosystema.ru - Dxonoruveckuii HEHTp « IKOCUCTEMAY.

. http://letopisi.org - Jletomucw.
10. http://nsportal.ru - ConmanbHas ceTb pabOTHUKOB 00pa30BaHUSI.
11. http://proshkolu.ru — becraTHslii MIKOIBHBIH TOPTAIL.
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