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[NOACHUTEJIBHAA 3AIINCKA
Pabouas mporpamMMa no xumuu Juis 8§ — 9 KIIaccoB cOCTaBjeHAa B COOTBETCTBHM C OCHOBHOI 00pa3oBaTeNbHOM MPOrpaMMoil OCHOBHOTO OOIIETro
obpazoBanust MBOY Kyperckas COLL»
Pabouasi nporpamma nmo xumuu 1151 8—9 KiIaccoB ¢ UCNoJib30BaHHEeMOOOpya0BaHus HeHTPa « Touka pocTay

Ha 0asze mentpa «Touka pocrta» obecreunmBaeTcs peammsanus 00pa30BaTEIbHBIX MPOTPAMM E€CTECTBEHHO- HAYYHOM M TEXHOJIOTMYECKOM HAampaBIeHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBHU C TPeOOBaHUSMM 3aKOHOAATENbCTBA B cepe oOpa3oBanHus U ¢ yuéTtoM pekomeHnauuii DenepaipbHoro omeparopa y4eOHOTo
npeaMeTa «XUMUs.

OOpazoBarenbHas mporpaMma MO3BONSET MHTETPUPOBATH pEaNu3yeMble MOAXOMABL, CTPYKTYpY M COIEpKaHME NpH OpraHu3alud oOydeHus Xumuu B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0a3e Mo00ro u3 JOCTYMHBIX y4eOHO- MeTOANYeCKUX KoMmIutekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanuzanuu gannoi OIl mo3Bossiet co3naTh yCIoBuUs:

I paCIIMPEHUA COACPKAHUSA IMIKOJbHOTO XUMUYECCKOT'O 06p2130BaHI/IH;
JJIA TTIOBBIIICHUA TI03HABATEJILHON AKTUBHOCTH 06yqafoumxc;1 B €CTCCTB€HHO-HaquOﬁ 06HaCTI/I;

JUIS Pa3BUTHSA JIMYHOCTH peOEHKa B poriecce 00y4IeH s XUMUH, €T0 CIIOCOOHOCTEH, OPMUPOBAHISAH YIOBICTBOPEHHS COLIUAIBHO 3HAYMMBIX
MHTEPECOB U NOTPEOHOCTEH;

JJIA pa60TI)I C OI[apéHHI)IMI/I IIKOJIbHUKaMH, OpraHu3aiy UX pasBUTUA B PA3JIMYHBIX O6HaCT}IXO6paSOBaT€JIBHOI7I, TBOp‘ICCKOfI JCATCIbHOCTH.

Ilnanupyemsble pe3yJibTaThl
BocbMuKIIaCCHMK HAYYNTCH:

. OIMCHIBATh CBOMCTBA TBEP/BIX, KHUIKHUX, a3000pa3HbIX BEILIECTB, BHIACIASA UX CYILIECTBEHHbIE IPU3HAKH;

. XapaKTEepU30BaTh BEIECTBA II0 COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIC CBS3M MEXAY IaHHBIMU
XapaKTEPUCTUKAMHU BEILECTBA;

. PacCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHATHN: aTOM, MOJIEKYJIA, XUMHUYECKHI 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTb, UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

. n300paxkaTb COCTaB MPOCTEHIINX BEIIECTB C MOMOIBI0O XUMUYECKUX (OPMYI U CYIIHOCTh XUMUYECKUX PEAKIUI C TOMOIIbI0 XUMUYECKUX
YpaBHEHUH;

. BBIYMCIIATH OTHOCHUTEIBHYK) MOJEKYISIPHYIO M MOJISIDHYIO MacChl BEHIECTB, a TAaKXKE MAaCCOBYK) [OJIF0 XUMHYECKOIO DSJIEMEHTa B
COCIMHEHMUSIX;

. CPaBHUBATH 10 COCTABY OKCHUbI, OCHOBAHMS, KUCIIOTHI, COJIH;

. KJ1accu(UIUpPOBaTh OKCHUJIbI U OCHOBAHUS IO CBOMCTBAM, KUCJIOTBI M COJIM — I10 COCTaBY;

. OTMCHIBAaTh COCTaB, CBOICTBA M 3HaUY€HHUE (B MPHUPOJE M MPAKTUUECKON NEATEIbHOCTH YeJIOBEKa) MPOCTHIX BEUIECTB — KHUCIOpPOAa U
BOZOPO/a;

. JaBaTh CPABHUTEIBHYI) XapaKTEPUCTHUKY XMMHUYECKHX 3JIEMEHTOB M BAXKHEWIINX COCIMHEHHMM €CTECTBEHHBIX CEMEHCTB IIEIOYHBIX
METaJUIOB U TFaJIOr€HOB;

. T10JIb30BaThCs 1a00PaTOPHBIM 000PYJOBAHUEM U XMMHUYECKOH MOCYI0M;

. MIPOBOJIUTH HECIIOKHBIE XMMHUYECKHE ONBITHI M HAOMIONEHHUS 32 M3MEHEHUSMHU CBOMCTB BEIIECTB B TPOLIECCE UX MPEBPAICHMIA;
co0JII0AaTh MpaBUiIa TEXHUKHM 0€30IaCHOCTH MpHU MPOBEACHUH HAOII0IE€HUHN U OIBITOB;

. pa3nuyaTth HKCHEPUMEHTANBHO KHCIOTHl W INENOYHM, MONB3YACh HMHIMKATOPAMHU; OCO3HABaTh HEOOXOJMMOCTh COOJIOACHUS Mep

0€30macHOCTH MPU 0OpaIEHUHN C KUCIOTaMH U IIeJT0YaMH.



KJaccu(UIUpPOBaTh XMMUYECKUE DJIEMEHTHl Ha METaUIbl, HEMETaJIbl, 3JIEMEHTBI, OKCUIBI M TUIPOKCHABI KOTOPBIX aM(OTEPHBI, H
MHEPTHBIE 3JIEMEHTHI (Ta3bl) A1 OCO3HAHUS BaXKHOCTHU YIOPSIIOYEHHOCTH HayYHbIX 3HAHUM;
pacKpbIBaTh CMbICI Ilepuoauyeckoro 3akoHa /. 1. Menneneena;
OIMCBIBATh U XapaKTepU30BaTh TAOJUUHYIO (POPMY NEPHOANYECKON CHCTEMbl XUMUYECKUX JIEMEHTOB;
XapaKTepU30BaTh COCTAB aTOMHBIX SIE€p U PACHPENCIICHUE YKCIIA 3JIEKTPOHOB I10 3JEKTPOHHBIM CJIOSIM aTOMOB XMMHMYECKUX HJIEMEHTOB
MaJIbIX IIEPUOIOB MIEPUOINYECKON CUCTEMBI, @ TAK)KE KAJIUA U KaJbLINS;
pa3nnyaTh BUJbI XUMAYECKON CBSI3U: HOHHYIO, KOBAJICHTHYIO IIOJIAPHYIO, KOBAJICHTHYIO HENOJSIPHYIO U METAJIINYECKYIO;
n300pakaTh IEKTPOHHBIE (OPMYIIbI BELIECTB, 00Pa30BaHHBIX XUMUUECKUMHU CBA3SIMU PAa3HOTO BHJIA;
BBISIBJISITH 3aBUCUMOCTb CBOMCTB BEIECTBA OT CTPOEHUS €ro KpUCTANIMYECKOW pEIETKH (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM,
METaJUTMYECKOMN );
XapaKTepu30BaTh XUMHUYECKHE FIEMEHTHI M MX COSAMHEHUS Ha OCHOBE TOJI0KEHHUS JIEMEHTOB B IEPHOIUUECKON cUCTEeME U 0COOEHHOCTEH
CTPOCHMS UX aTOMOB;
OIMUCBHIBAaTh OCHOBHBIE NPEANOCHUIKK OTKphITHs [[. M. MenaeneeBbIM NEPUOINYECKOIO 3aKOHA U NEPUOANYECKON CUCTEMBI XMMHYECKUX
3JIEMEHTOB M MHOT00Opa3HYI0 HayYHYIO A€ATEIbHOCTh YYEHOTO;
XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYCHHUE NIEPUOJNYECKOTO 3aKOHA U NIEPUOINYECKON CUCTEMBI XUMUYECKUX AJIEMEHTOB
. . Menneneena;
OCO3HABaTh HAay4YHBIE OTKPBITUS KaK pe3yJbTaT IMTEIBHBIX HAONIOJICHH, OMBITOB, HAYYHOW ITOJIEMHUKH, MPEOJOJICHUS TPYIHOCTEH |
COMHEHHUH.

Bocomuknaccnuk noJiyuum 603MONCHOCHb HAYUUMbCA?

2PAMOMHO 0OPAWAMbCSL C BEUECBAMU 8 NOBCEOHEBHOU JHCUSHUL,
0CO3HABAMb HE0OXO0OUMOCTb COONIVOEHUS NPABUTL IKO02UHECKU 6e30NACH020 N0BEeOEeHUsL 8 OKPYICcaroujeli NpupooHol cpeoe;,
HOHUMAMb CMBICT U HEOOXOOUMOCMb COONIO0EHUs NPEONUCAHUL, NPediacaeMblX 8 UHCIMPYKYUSIX N0 UCTOIb308AHUIO JIEKAPCME, CPEOCmE
ObLIMOBOU XUMUU U OD.,
UCNONb306aMb NPUOOPEMEHHbBIE KTIOYEBble KOMNEMEHMHOCMU NPU GbINOJIHEHUU UCCIe008AMENbCKUX NPOEKMO8 NO U3YYEHUIO CEOUCMS,
Cnocob0s noyueHus U pacno3HABAHUS 8eljecms,
Pazeusams KOMMYHUKAMUGHYIO KOMIEMEHMHOCMb, UCNOAb3YSl CPEOCMBA YCMHO20 U NUCbMEHHO20 0OWEeHUsl, NPOSGISIMb 20MOBHOCb K
VBANCEHUIO UHOU MOYKU 3DEeHUsL NPU 00CYIHCOeHUU Pe3YIbMamos 8bINOJIHEHHOU padombi;
00bLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUWECMBAX U XUMUHLECKUX NPOYeccax, KPUMu4ecku OMHOCUMbCS K HNCe80OHAYYHOU
unpopmayuu, HedoOPOCo8ecmMHOU peKiame, Kacarouencs: UCNOIb308aAHUs PA3TUYHBIX seujecms.9
0CO3HABAMb 3HAYEHUE MEOPEMUUECKUX 3HAHULL OJIsL NPAKMUYECKOU OesimelbHOCIU Yel08eKd,
ONUCHIBAMb U3YUEHHbIe 00BEKMbl KAK CUCMEMbL, NPUMEHSAS JI02UKY CUCTIEMHO20 aHAIU3d,
NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NePUOOUUECKOU CUCEMbl XUMUUECKUX IIeMEeHmMO8 01 OObACHEHUS U NpeosUdeHUsl C8OUCME
KOHKDEMHbIX eujecms,
pazeusams UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMBOM YenyOneHus 3HAHUU 06 UCMOpUU CMAHOBNIEHUS XUMUYECKOU HAVKU, eé
OCHOBHbBIX NOHAMULL, NEPUOOULECKO20 3AKOHA KAK 0OHO20 U3 GANCHEUUX 3AKOHO8 NPUPOObL, d MAKHCEe O COBPEMEHHBIX OOCMUNCCHUAX HAVKU U
MexXHUKU.
2. JeBATHKJACCHUK HAYYUTCS:
3. * OOBACHATH CYyTh XUMHUYECKHX POIECCOB U UX MPUHIMITUATHEHOE OTINYHE OT (PHU3UIECKUX;
4. e Ha3pIBATh MPHU3HAKU U YCIIOBUS MPOTEKAHNUS XUMHUCCKUX PEAKIIHA;
5. e ycTaHaBNUBAaTh NPUHAICKHOCTh XUMHUECKON peaklUy K OMpeeIEHHOMY THITY IO OTHOMY U3 KJIacCU(DUKAIIMOHHBIX TPU3HAKOB: 1) 1Mo
YHUCITY B COCTaBY UCXOHBIX BEIIESCTB U MPOJTYKTOB peakinu (PeaKIK COSTUHEHUS, Pa3JIOKEeHUS, 3aMEeIICHUS 1 00MeHa); 2) 10 BBIJCIICHUIO
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WJIN MTOTJIOIICHUIO TCIIJIIOTHI (peaKHI/II/I 9K30TCPMUYCCKUC U BHIIOTCpMI/I‘IGCKI/Ie); 3) 110 U3MEHEHHUIO CTEIICHEU OKUCICHUI XUMHUUICCKUX
3JIEMEHTOB (pEaKIIMU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC); 4) TI0O 00paTUMOCTH Tporiecca (peakiuu 00paTuMbie 1 HEOOpaTUMEIE);

* Ha3bIBaTh (DAaKTOPHI, BIUSIOUINE HA CKOPOCTh XMMUYECKUX PEaKIuii;

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIICHUE XUMHYECKOTO PABHOBECHSI;

* COCTaBJIATh YPAaBHEHUs DJIEKTPOJIMTHYECKON TUCCOLMALUU KUCIIOT, IEJI0YEH, COJICH; ITOJIHbIE U COKPAIEHHBIC NOHHBIC YPABHEHUS PEaKIUil

00MEHa; ypaBHEHMSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKHUX PEaKIUii 1o popMynam/Ha3BaHUSIM UCXOIHBIX BEIIECTB; ONPEACIATH HCXOJHBIE BEIECTBA 1O
(dopMynaM/Ha3BaHUAM NPOJYKTOB pEaKIH;

* COCTaBJIATh YPAaBHEHHUS PEAKLUi, COOTBETCTBYIOLINX MOCIEA0BATENbHOCTH («IIETIOYKE») IPEBPALLICHUI HEOPraHMUYECKHUX BEIIECTB
pa3IM4YHBIX KJIACCOB;

* BBISIBJIATH B IIPOLIECCE DKCIIEPUMEHTA IIPU3HAKH, CBUIETEIbCTBYIOIIME O IIPOTEKAHUU XUMUYECKOU peakly;

* IPUTOTOBJIATH PACTBOPBI C OIIPENEIEHHON MaCCOBOM 10JIEH PACTBOPEHHOIO BELIECTBA;

* OIIPEACIIATHh XapaKTep CPelbl BOAHBIX PACTBOPOB KHUCIIOT U LIEJI0YEH 110 U3MEHEHHUIO OKPACKU UHIUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIE PEaKLUU, IOATBEPKAAIOIINE HAJTMUNE B BOJHBIX PACTBOPAaX BEUIECTB OTAEIbHBIX KATUOHOB U aHHMOHOB.

* OTIPEACTIATH MPUHAIIC)KHOCTh HEOPTAaHMYECKMX BEIIECTB K OJJHOMY M3 M3YUEHHBIX KIIACCOB/TPYIIIT: METAJUIBI U HEMETAJLIBI, OKCH/IBI,
OCHOBaHUS, KUCIIOTBI, COJIH;

* COCTaBJIATH (POPMYIIBI BELIECTB 110 UX HA3BAHUSIM;

* OIIPENENSTh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS JJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPIAHUYECKUX COEAMHEHUN 10 BaJICHTHOCTSIM M CTENIEHSAM OKHCIIEHUS JIEMEHTOB, a TaKXKe 3aps/1aM HOHOB,
yKa3aHHbIM B TaOJIUIIE pACTBOPUMOCTH KUCIIOT, OCHOBAaHUI U COJIEH;

* 00BSACHITH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NIECKUX U XMMUYECKUX CBOMCTB MPOCTHIX BEMIECTB (METAJUIOB M HEMETAJUIOB) U X BBICIIMX
OKCHJIOB, 00pPa30BaHHBIX JIEMEHTAMHU BTOPOI'O U TPETHET0 NMEPHOOB;

* Ha3bIBAaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHE CBONCTBA, XapaKTepHbIE /sl KaXKI0Tr0 U3 KJIaCCOB HEOPTaHUYECKUX BELIECTB: KUCIOT, OCHOBAaHUM, COJEH;
* IPUBOJIUTH NIPUMEPHI PEAKIINM, TOATBEPKAAIOIMNX XMMUYECKHAE CBOMCTBA HEOPTAaHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUH U
CoJIeH;

* OIIPEAEIIATH BEMIECTBO-OKUCIIUTEID U BEIECTBO-BOCCTAHOBUTEND B OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTENBHBIN OanaHC (U1 M3yUYEeHHBIX PEAKIMiA) 0 MPEATI0KEHHBIM CXeMaM peaKIuii;

* IPOBOJUTH JIAOOPATOPHBIE OMBITHI, MOATBEPKIAIOIINE XUMHUUYECKHE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;

* IPOBOJIUTH J1JAOOPATOPHBIE OIBITHI IO MOIYYECHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB: BOJIOPOJIA, KUCIOPOa, YIIIEKUCIIOro rasa,
aMMHaKa; COCTABJIATh YPABHEHMS COOTBETCTBYIOIIMX PEAKIIUM.

JeBATHKJIACCHUK MOJYYUT BO3MOKHOCTh HAYYHTHCH:

* COCTaBJIATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS IO COKPAIEHHBIM HOHHBIM YPABHEHUSIM;

* [IPUBOJIUTH IIPUMEPBI PEAKLIUM, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBI3U MEKy OCHOBHBIMU KJIACCAMU HEOPIraHUYECKHUX BEILECTB;
* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBHSI pa3IMUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTU XUMHUUYECKOMN peakinu;

* IPOTHO3UPOBATH PE3YIbTATHI BO3JICHCTBUS PA3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOI'O PAaBHOBECHSI.

* IPOrHO3UPOBATh XUMHUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIIATH OKUCIUTENbHbIEC HIIM BOCCTAHOBUTEIbHBIE CBOICTBA C YUETOM CTETIEHEH OKUCIEHUsS
AJIEMEHTOB, BXOJSLIUX B €r0 COCTAB;

* BBISIBJISITD CYLIECTBOBAHME T€HETUYECKON B3aUMOCBS3U MEXKY BELIECTBAMHU B PsAY: IIPOCTOE BELIECTBO — OKCUJ — IMAPOKCHU — COJIb;
* XapaKTepru30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;



36. * MPUBOAUTH IPUMEPHI YPABHEHU PEAKIIHIA, JISKAIINX B OCHOBE IPOMBIIUICHHBIX CITIOCOOOB MOYYCHHUS aMMHUAKa, CEPHOM KUCIIOTHI, YyTYHA
U CTaJH;

37. ¢ onuchIBaTh (PU3MUECKHUE U XUMUYECKUE TIPOIECCHI, SIBISIFOIIUECS YacThI0 KPYTOBOPOTA BEIIECTB B IPUPOJIE;

38. * OpraHu30BbIBaTh, IPOBOAUTH YUEHUYECKUE MPOCKTHI [0 UCCIIETOBAHUIO CBOMCTB BEIIECTB, HMEIOIINX BaKHOE IPAKTHUECKOE 3HAUCHUE.

I[lnannpyemble pe3ybTaThl OCBOCHUSI YUeOHOT0 NpeaMeTa « XuMH»:

JIMYHOCTHBIE!

BOCIIUTaHHE POCCHICKOMN TPayKAaHCKON HIIEHTUYHOCTH: MMaTPUOTHU3MA, JIIOOBU U yBakeHHUIO K OTedecTBy, 4yBCTBa FOPAOCTH 3a cBOI0 Ponuny, 3a

POCCHICKYIO XUMUYECKYIO HAYKY;

(dbopmMHpOBaHUE LIEIIOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTHUKH,
a TaKkKe COIMAIbHOMY, KYJIbTYPHOMY, SI3IKOBOMY U JYXOBHOMY MHOTOOOPa3UI0 COBPEMEHHOTO MUPA;

(opMHpOBaHHE OTBETCTBEHHOT'O OTHOILIEHHS K YYEHHUIO, TOTOBHOCTH U CIOCOOHOCTH K CaMOpa3BUTHIO U CAaMOOOPA30BAaHHUIO Ha OCHOBE
MOTHBALMK K OOYYEHUIO U MMO3HAHUIO, BBIOOPY MpodUiIbHOr0 00pa3oBaHMs Ha OCHOBE MH(OPMALIMK O CYHIECTBYIOIUX MPOMEcCusix U JINYHBIX
po(heCCHOHANBHBIX TPEANOYTEHUH, OCO3HAHHOMY ITOCTPOCHHIO HWHJIWBUIYaTbHOW 00pa30BaTEIbHONH TPAGKTOPUU C YYETOM YCTOMYMBBHIX
[I03HABATEJIbHBIX HHTEPECOB;

dbopMUpOBaHHEe KOMMYHHKATUBHOW KOMIICTGHTHOCTH B 0O0pa30BaTeIbHON, OOIISCTBEHHO IIOJIC3HOH, Y4eOHO-UCCIIeIOBATEILCKOM,
TBOPYECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

(opMupOBaHKE TOHUMAaHUS LIEHHOCTH 3/I0pPOBOr0 U 0€30MacHOro 00pasa *KU3HH; YCBOSHUE IPABWII HHIUBUAYAIBHOIO U KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B UPE3BBIYANHBIX CUTYAIUAX, YTPOKAIOLIUX KU3HU U 370POBbIO JIIOIEH;

(dbopMUpOBaHHE MO3HABATEIIFHOH W HWH(POPMAIIMOHHON KYyJIbTYphl, B TOM YHCJIC Pa3BUTHE HABBIKOB CAMOCTOSITEILHOW pabOTHI ¢
yueOHBIMU MTOCOOUSMU, KHUTAMU, JTOCTYIMHBIMA UHCTPYMEHTAMH U TEXHUUYECKUMHU CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

(opMHpOBaHHE OCHOB KOJIOTHYECKOTO CO3HAHMS HAa OCHOBE IPU3HAHUS LIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUAX M HEOOXOAUMOCTH
OTBETCTBEHHOT'0, OEPEKHOT0 OTHOILICHUS K OKPYKAIOIIeH cpere;

pa3BUTHE TOTOBHOCTU K PEHICHUIO TBOPUYECKHMX 3aja4, YMEHMsI HAXOJUTh aJICKBAaTHHIE CIOCOOBI TMOBEICHUS M B3aUMOJCUCTBUS C
napTHepamMH BO BpeMsi yueOHOW M BHEY4eOHOU NeATelbHOCTH, CIIOCOOHOCTH OIEHUBATh MPOOJIEMHBIC CUTYallUd U OMEPATUBHO MPUHUMATh
OTBETCTBEHHBIE PEIICHHS B PA3IMYHBIX MPOJYKTHBHBIX BHJAX JEATEIHHOCTH (y4eOHasi TTOMCKOBO-HCCIIEIOBATENbCKAs, KIyOHas, MPOEKTHAs,
KPYXXKOBast U T. II. )

MeTanpeaMeTHble:

YMEHHUE IUIAaHUPOBATh IYTU JOCTHUKEHHUS 1€ Ha OCHOBE CAMOCTOSITEIBHOTO AaHall3a YCIOBHM W CPEIACTB MX JOCTUIKEHUS, BBIICIATH
aJIbTEPHATUBHBIE CMOCOOBI TOCTMHXKCHHS IIEIM M BBIOMpaTh HanOosiee d(PPEeKTUBHBINA CIOCOO, OCYIIECTBIATH MO3HABATEIBHYIO PEQIICKCHUIO B
OTHOIICHUHU JICHCTBHM MO PEIICHUIO YYeOHBIX U TTO3HABATENBHBIX 3a]1a4.

yMEHHUE TIOHHUMAaTh MPoOJIeMY, CTAaBUTh BOMPOCHI, BBIABUTATh TUIIOTE3Y, JaBaTh ONPEACIICHUE MOHATHAM, KJIACCU(DUIIMPOBATh, CTPYKTYPHUPOBATH
MaTepua, MPOBOJUTH SKCIIEPUMEHTHI, ApTYMEHTUPOBATH COOCTBEHHYIO MO3UIINIO, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOYCHHUS,

YMEHHE COOTHOCHTH CBOM JEMCTBUSI C IUIAHUPYEMBIMHU Pe3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH N1ESATENbHOCTH B MPOLIECCe TOCTHXKEHUS
pe3ynbTaTa, OnpeIeNsiTh CIIOCOOBI IEHCTBUI B paMKax MPEJIOKEHHBIX YCIOBUN U TpeOOBaHMI, KOPPEKTUPOBATH CBOU JICUCTBUS B COOTBETCTBUH
C U3MEHSIOIIEHCS CUTyallue;

dbopMUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 0OJIACTH MCIIOJIb30BAHUSI HHCTPYMEHTOB U TEXHUYECKUX CPENICTB MH(OPMAIIMOHHBIX TEXHOJIOTUI
(KOMIIBIOTEpPOB U MPOTPAMMHOTO OOECHeYeHHUs]) KAaK HWHCTPYMEHTAIBHO OCHOBBI pa3BUTHA KOMMYHHKATHBHBIX U ITO3HABATEIIbHBIX
YHHUBEPCATbHBIX YUEOHBIX JICHCTBHIA;

yYMEHHUE CO3/1aBaTh, IPUMEHATH U MPE0OPa30BHIBATH 3HAKH U CUMBOJIBI, MOJIETTH M CXEMBI ISl pEIIeHUsT yIeOHbIX U MMO3HABATEIHHBIX 33]1a4;



10.

11.

yYMEHHUE U3BJEKaTh WHPOPMALMIO M3 pPa3IUYHBIX HMCTOYHUKOB (BKJIIOYAs CpEICTBA MAaccOBOM HH(OpPMALMU, KOMIIAKT-TUCKH Y4eOHOTO
Ha3Ha4YeHUs, pecypchl IHTepHeTa), CBOOOIHO MOJIB30BATHCS CIIPABOYHOM JIUTEPATYPOil, B TOM YHCIIE U Ha 3JEKTPOHHBIX HOCHTEISAX, COONIIOATh
HOPMBI HH(POPMAITMOHHON N30MPATETBHOCTH, ITUKH;

yMEHHE Ha MPaKTHKE IT0JIb30BATHCS OCHOBHBIMHU JIOTMYECKUMH NPUEMaMH, METOJaMU HaOJIOACHUS, MOJACINPOBAHUSA, OOBSICHEHHUS, PELIICHUS
po0JieM, IPOrHO3UPOBAHMS U JP.;

yYMEHHE OpPraHM30BBIBATh CBOIO JKU3Hb B COOTBETCTBUH C MPECTABICHUSIMHU O 3I0POBOM 00pa3e >KU3HHM, MPaBax U 00S3aHHOCTAX IpakJaHUHA,
[EHHOCTSX OBITHS, KYJIbTYPhI U COLUAIEHOTO B3aUMOJICHCTBHUS;

yYMEHHE BBINOJIHATH I03HABATEIbHBIC U MIPAKTUYECKUE 3aJaHNsI, B TOM YHUCIIE IPOCKTHBIC;

YMEHHE CaMOCTOSTEIbHO W apTyMEHTHUPOBAHHO OIICHWBATh CBOM JCWUCTBUS W JICHCTBHUSA OJHOKIACCHUKOB, COJIEPIKATEIbHO OOOCHOBBIBAsS
NPaBWIBHOCTD WM OIIMOOYHOCTH Pe3yJbTaTa U CIoco0a ACHCTBHSA, a/IeKBaTHO OICHUBATh OOBEKTUBHYIO TPYAHOCTh KaKk Mepy (haKTHUECKOTO
WM TIPEATIONIaraeMoro pacxo/ia peCypcoB Ha pelIeHHe 3a7aull, a TAKKE CBOM BO3MOXXHOCTH B JOCTHXKEHHH IEJIN ONPEeICHHON CII0KHOCTH;
yMeHHe padoTarh B rpymme — 3()(EeKTHBHO COTPYIHUYATH M B3aMMO/ICHCTBOBAaTh HA OCHOBE KOOPAMHALIMH PA3IMYHBIX MO3UIMH IPU BBIPAOOTKE
00IIero pemeHust B COBMECTHON JIEATENFHOCTH; CIIyIIaTh MapTHEpa, GOpMyJIUpOBaTh U apryMEHTHPOBATh CBOE MHEHUE, KOPPEKTHO OTCTaNBAaTh
CBOIO IMO3HMILHUIO U KOOPJMHUPOBATH €€ C MO3UIMU MapTHEPOB, B TOM YHUCIE B CHTYallMH CTOJKHOBEHHS WHTEPECOB; NMPOAYKTHBHO pa3periaTh
KOH(JIMKTHI Ha OCHOBE YydYeTa HHTEPECOB M TO3HMIMH BCEX €ro yJYacTHUKOB, MOMCKAa M OICHKH aJbTEPHATUBHBIX CIIOCOOOB pa3pelIeHUs
KOH(JIUKTOB.

npeAMeTHbIE:

1. popMupoBaHue nepBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUN O BELIECTBAaX, UX NPEBPAILCHHUAX M NMPAKTUYECKOM NMPUMEHEHHH;

OBJIaACHUEC MOHSATUHHBIM arrmapaTomM U CUMBOJIMYCCKHUM S3bIKOM XHMHUU;

41.

42.

43.

44,

45.

46.

39. oco3HaHue OOBEKTUBHO 3HAYUMOCTU OCHOB XMMHMUYECKON HAayKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHWS, XUMHUYECKHX MpEBpallleHUuN
OpPraHWYeCKUX M HEOPraHWYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBIICHHH JKUBOW M HEKUBOW MPHUPOJBI; YrIIyOJeHHWE MPEICTaBICHUH O
MaTepuaibHOM €AMHCTBE MUPA,

40. oBailecHHe OCHOBAMH XHWMHYECKOH TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3MPOBATh W OOBEKTHUBHO OIICHWBATh JKU3HEHHBIC CHUTYAIIHH,
CBSI3aHHBIE C XHUMHEH, HaBbIKaMU O€30MIaCHOrO OOpalleHHs C BEIIEeCTBAMM, HCIOIb3yeMbIMH B IOBCEIHEBHOH JKU3HU; YMEHHEM
aHAJTM3MPOBATh U TUIAHUPOBATH IKOJIOTHUECKH 0€301acHOE MOBEICHHE B IIETISIX COSPEIKEHUS 3/I0POBhS U OKPYKAIOMIEH CPebl;

(dbopMHUpOBaHHE YMEHMH YCTaHABIMBATh CBS3U MEXAY peabHO HAOII01aeMbIMU XUMHUYECKUMHU SIBJICHUSMH U MPOLIECCAaMM, IPOUCXOISIIUMH B

MHUKPOMHpE, OOBSCHATh NPUYMHBI MHOTO0Opa3Wsl BEIIECTB, 3aBHCHMOCTh HX CBOWCTB OT COCTaBa M CTPOSHHS, a TaKKe 3aBHCHMOCTH

IPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

nproOpeTeHNs] ONbITa HWCIOJIB30BAHUS PA3MYHBIX METOJOB HM3YYCHHS BEIISCTB; HAONIONEHHS 33 WX NPEBPALICHUSAMHU TIPU TPOBEICHHUU

HECJIOKHBIX XUMUUYECKHX KCIIEPUMEHTOB € UCIIOJIb30BaHUEM J1a00paTOPHOro 000py10BaHUs U IPUOOPOB;

yYMEHHE OKa3blBaTh NEPBYIO TIOMOIIb TPU OTPABICHHIX, OXOrax MW JAPYIHX TpaBMax, CBA3aHHBIX C BEIIECTBAMH W JaOOpaTOPHBIM

o0opynoBaHueM;

OBJIQJICHHE TIpHeMaMu paboThl ¢ WH(MOpMaIMeld XUMHYECKOTO COJACpKaHWs, NPEICTaBICHHONW B pa3HO ¢opMme (B BHIE TeKCTa, (GopMmyll,

rpaduKoB, TAOJUYHBIX TAaHHBIX, CXeM, (hoTorpaduii u ap.)

CO3/IaHWE OCHOBHI U (DOPMHUpPOBaHMS HHTEpeca K PACIIMPEHUIO0 W YrIIyOJICHWI0 XMMHYECKHX 3HAHWHA W BhIOOpa XUMHH Kak MPO(HIHLHOTO

npeaMeTa Ipu Nepexosie Ha CTYNEeHb CpeHero (IOJIHOro) oouero oopa3oBaHus, a B JalbHEHIIIEM U B KauecTBe cepbl CBOE MPpOodhecCHOHATEHON

NeSITeTTbHOCTH;

¢dopMHpOBaHUE TPEACTABICHUN O 3HAUEHUM XUMHMUYECKOW HAyKH B PELICHUHM COBPEMEHHBIX SKOJIOTMYECKMX MpoOieM, B TOM 4YHCIE B

NPEOTBPANICHUN TEXHOTCHHBIX M SKOJIOTUIECKHAX KaTacTpod.



COLEPKAHUE YYEBHOI'O NIPEJMETA XUMMUS 8 KJIACC 68 yacos

Paznen 1. OcHoBHBIE OHATUS XUMHUH (53 4.)

IlepBoHayaabHbIEe XMMUYeCKHE MOHATHSA (21 Yac)

[Ipenmer xumuun. XuMus Kak 4aCThb €CTECTBO3HAHU. BemecTBa U ux cBOMCTBA.

MeTo/1p1 TO3HAHUS B XUMUU: Ha0I0IeHue, skciepuMeHT. [Ipuémbl 6e3omacHoil paboThl ¢ 000pynoBaHueM U BemecTBaMu. CTpoeHuUe MmiiaMeHHu.

[TpakTuyeckas padora 1. Ilpuémsl 6e30nacHoil paboTel ¢ 000py0BaHKEM U BemiecTBaMu. CTpOeHHE TIaMEHH.

UYuctele BemiecTBa U cMecu. CriocoObl OUUCTKH BELIECTB: OTCTauBaHUe, (UIbLTPOBaHKE, BhITapUBAHUE, KPUCTAIIN3ALNS, JUCTUIUISIIMS.

[TpakTuyeckas padora 2. OuucTka 3arpsi3HEHHOM MOBAPEHHOM COJIH.

Puznueckne 1 XUMHYECKHUE SIBJICHUSA. XUMHUUYECKUE peakuu. [[pu3Haky XUMHUECKUX PEaKIUil U YCI0BUS BOSHUKHOBEHHUS U T€UEHUS XUMUYECKUX
peaKuui.

JlemoHcTpauuu. O3HakoMJIeHHE C JaOOpaTopHBIM O0OpynoBaHUEM; MpUEMBI Oe3omacHOM paboTel ¢ HUM. CrnocoObl OYHMCTKH BELIECTB:
KpUCTAJIIIN3aLus, IUCTUILIALUA.

HarpeBanue caxapa. HarpeBanue mapaduna. 'openue napaduna. BzaumosaeiictBue pacTBOpoB: kapOOHATa HATPUSI U COJISTHON KUCTIOTHI, Cynbdara
menu (Il) u rugpokcuma Hatpus. BzanmopelicTBue cBexeocakJeHHOTo ruapokcuaa meau (1) ¢ pacTBopoM TIHOKO3bI ITpH OOBIYHBIX YCIOBHSX U TPU
HarpeBaHUMU.

JlaGopaTopHubie onbITE. PaccMOTpeHue BemecTB ¢ pa3uyHbIME (PU3HMYECKMMH CBOWCTBaMH. PazneneHue cMecu ¢ MOMoIbio MaruuTa. [lpumepsr
(bU3MYECKUX U XUMHUYECKHX SBICHHM.

ATOMBI, MOJIEKYJIBI M HOHBI. BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYIISIPHOTO cTpoeHus. Kpucrammyecknue 1 aMop(HbIC BEIIECTBA.

Kpucrannnueckue pem€Tku: HOHHAs1, aTOMHAasi U MOJIEKYJIIpHasA. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMUYECKON PEIIETKU.

[IpocTbie U COXKHBIE BEHIECTBA. XUMUYECKUM dJIEMEHT. MeTalllibl U HEMETAJLJIbl. ATOMHAsI eJuHUIIa Macchl. OTHOCUTENbHAS aTOMHAs Macca.

SI3bIK XUMUU. 3HAKH XUMUYECKHX AJIEMEHTOB. 3aKOH IMMOCTOSHCTBA COCTAaBa BEUIECTB. XUMHUECKHUE (DOPMYIIHI.

OTtHocuTenbHAs MOJIEKYJIsipHast Macca. KauecTBEeHHBIN U KOJIMYECTBEHHBII COCTaB BellecTBa. Boruncnenus no xummueckuM popmymnam. MaccoBast
J0JIs1 XUMHUYECKOTO 2JIEMEHTA B CJI0KHOM BEILIECTBE.

BaneHnTHOCTh XMMHUECKUX 3JIeMEHTOB. OmpeiereHre BaIeHTHOCTH 3JIEMEHTOB 10 (popmyne OMHapHbIX coennHeHuid. CocTaBleHne XUMUYECKUX
(dbopMys1 OMHAPHBIX COCTUHEHNH MO BAJIGHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUCHHE. 3aKOH COXpaHEeHHsT Macchl BemiecTB. JKu3Hb u aestenbHocTh M. B. JlomoHocoBa. Xumuueckue ypaBHEHUS. THIIBI
XUMHUYECKHUX PEAKLIHM.

Kontponbnas padota Ne 1 o teme «llepBoHauanbHble XUMHUYECKUE TTOHSATHS».

HemoHncTpaunu. [IpuMepsl MPOCTBIX M CHOXHBIX BELIECTB B Pa3HBIX arperarHbiX cocTosHusX. lllapoctepakHeBble MOJENHM MOJEKYJ METaHA,
amMMHaKa, BOJbI, XJIOpOBojaopoza, okcunaa yriepoga(lV). Monenn KpucCTalUIMUECKUX pEemIETOK pa3Horo Ttuma. OMbIThl, MOATBEP)KIAOLIUE 3aKOH
COXpaHEeHMs Macchl BemecTB. JlaboparopHbie onbIThl. O3HAKOMIIEHHE C 00pa3LaMH MPOCTHIX (METAJIbl M HEMETAJUIbI) U CJIOXKHBIX BELIECTB, MUHEPAJIOB
U TOpHBIX 1opo. Paznoskenue ocHoBHOro kapoonara meau(Il). Peakius 3amenieHuss Meau xKeae30M.

PacuérHble 3amaun. BeluncieHne OTHOCHTENHHON MOJIEKYJISIPHOM Macchl BellecTBa MO ¢opmyne. BbluncieHne MaccoBOM JOJIM 3JeMEHTa B
XUMHUYECKOM COCTMHEHHH. Y CTAaHOBJICHHE TTpoCTenIel (hOpMyITbl BEIIECTBA TI0O MACCOBBIM JIOJISIM SJIEMEHTOB

Kucaopona. I'openue (5 yacon)

Kucnopon. Haxoxnenne B mpupope. Ilomydenue kuciopoma B jgabopaTopud M MPOMBINUICHHOCTH. DHU3WYECKHe M XUMHUYECKHE CBOMCTBA
kucnopona. I'openne. Oxcuapl. [Ipumenenune kucnopoaa. KpyroBopor kucioposia B Ipupoe.

[IpakTuueckas padota 3. [lomyueHnue u cBONCTBA KUCIOPOJA.

O30H, aju1oTponus Kuciaopoaa. Bo3nyx u ero cocras. 3anmra aTMOCGHEpHOro BO3yXa OT 3arpsi3HEHU.

HemoHcTpauuu. Pu3ndyeckue M XUMHUYECKHe cBoOWcTBa kuciopoja. llomydyeHue u cobupaHue KHUCIOpOZa METOJOM BBITECHEHHS BO3JyXa M



METOJOM BBITECHEHHUSI BOJIbI. Y CJIOBUSI BOSHUKHOBEHUS U Mpekpaiienus ropenus. [lomyuenue o3ona. OnpeneneHrue coctaBa BO3ayxa.

Jlabopartopubie onbIThl. O3HaKOMIIEHHE ¢ 00pa3iaMu OKCHIOB

Bonopon (3 waca)

Bognopon. Haxoxnenue B mpupojie. [lonyuenue Bojgopo/ia B 1abopaTOPUH U MPOMBIIIIIEHHOCTH. PU3NYECKUEe U XMMHYECKHE CBOWCTBA BOJAOPO/Ia.
Bonopon — BoccranoButens. Mepbl 6e30macHOCTH pH padote ¢ Bogopoaom. [Ipumenenne Bogopoa.

[IpakTrueckas pabora 4. IlomydeHue BomOpoja W HcciaeaoBaHUE ero cBoucTB. JlemoHcTpanmu. IlomydeHue Bomopona B ammapare Kumma,
MpOBEpPKa BOIOPO/Ia Ha YHCTOTY, TOPEHUE BOJOPOa HA BO3AYXE U B KUCIOPOE, COOMpaHHe BOJIOPO/Ia METOIOM BHITECHEHHS BO3yXa U BOJIBI.

Jlabopartopuslie onbIThl. B3anmonelictBre Bomopoa ¢ okcuaom menu (IT1).

Bopaa. PacTtBopsl (8 yacos)

Boga. Meronb! onpeeneHust coctaBa BoJIbl — aHANIMU3 U cUHTe3. Pu3nueckue cBoicTBa BoAbl. Boga B mpupoae U crnocoObl €€ 0UMCTKH. A3parius
BOJbl. XMMUYECKHE CBOMCTBA BOAbL. lIpumenenue Boabl. Boma — pactBopurens. PacTBopuMocTh BewecTs B BoAe. MaccoBast 10Js paCTBOPEHHOIO
BEILIECTBA.

[TpakTudeckas pabota 5. [IpuroroBieHune pacTBOPOB COJICH ¢ ONpeAeIEHHON MACCOBOH JI0JIei pacCTBOPEHHOTO BEIIIECTBA.

KonTponbnas padota Ne 2 no remam «Kucnopoa», «Bogopon», «Boxa. PacTBopbi».

Hemonctpauun. Ananu3 Boabl. CuHTe3 BOAbL. B3aumojeicTBue BOABI C HATPUEM, KaJIbI[UEM, MarHUEM, OKCHJIOM KajbIlUs, OKCHIOM YIJIepojaa
(1V), okcumom dochopa (V) 1 HCHBITAHKE TOJYYEHHBIX PACTBOPOB HHANKATOPOM.

Pacuérnbie 3anaun. HaxoxaeHnue mMaccoBOM JT0JIM pacCTBOPEHHOIO BELIECTBA B PacTBOpPE. BrlunciaeHne Maccel paCTBOPEHHOTO BELIECTBA U BOBI
JUIsl IPUTOTOBJIEHUSI pacTBOPA ONPEACIEHHON KOHLICHTPALIUH.

KonuuectBennbie otHomenuss B xumuu. KommuectBo BemectBa. Monb. MounspHas macca. 3akoH ABoraapo. MossipHbld 00BEM Tra3oB.
OTtHOcHUTeNbHAS MIIIOTHOCTH ra30B. OOBEMHBIE OTHOIICHUS Ia30B MPU XUMUYECKUX PEaKIUsX.

Hemonctpanun. XUMUYECKHUE COEAMHEHUsS KOJUYECTBOM BemiecTBa 1 Mmousb. Pacu€rHbie 3amaun. BeruncineHus ¢ MCMOIB30BAaHUEM MOHSATHI
«Maccay, «KOJIMYECTBO BEUIECTBA», «KMOJISIPHAS MAcCay, «MOJIAPHBIH 00bEM». OOBEMHbBIE OTHOIICHHUS T'a30B NMPU XUMUYECKUX PEAKIUAX.

Baxneifmue kiaccel HeopraHWYecKux coenuHeHnil. OKcuabl: cocTaB, kiaccuduxaius. OCHOBHbIE M KHCJIOTHBIE OKCHAbL. HomeHkiaTypa
okcu0B. du3nyeckue U XUMUYECKHUE CBOMCTBA, MTOJIYYEHUE U IPUMEHEHUE OKCUIOB.

IMuapoxcunpl. Knaccudukamus ruapokcunoB. OcnoBanus. CocraB. Il[énoun m HepacTBopuMmbie ocHOBaHus. Homenknatypa. dusnueckue u
XUMHYECKHE CBOICTBa ocHOBaHM. Peakius HeliTpanu3anuu. [lonydeHre u mpuMeHeHne OCHOBaHUN. AM(OTEpHBIE OKCHJIBI U THAPOKCHUIBI.

Kucnotel. Cocras. Knaccudukarus. Homenknatypa. @uznueckue 1 XUMUYECKUE CBOMCTBA KUCIOT. BBITECHUTENBHBIN PSiJT METAIITIOB.

Comu. Cocras. Knaccudpukanus. Homenknarypa. ®@usndeckue cBoiictBa coneid. PactBopumocTh cosneil B Boje. XUMHUECKUE CBOICTBA COJEH.
Crnioco0OslI montyuenus coneit. [lpumenenue conen.

['eneTnueckast CBSI3b MEXKy OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX COETUHEHMII.

[IpakTuueckas padota 6. Perenue skcrepiMeHTaIbHBIX 33a4 10 TeMe «BakHelme Ki1acchl HEOPraHUUECKUX COSIUHEHUI.

KonTponbnas padota Ne 3 mo reme «OCHOBHBIE KJIACCHI HEOPTAHHUECKUX COSAMHECHHID.

Jemonctpanuu. O6pa3nsl OKCHUAOB, KHCIIOT, OCHOBAaHHH U coyieil. HeliTpanu3amus mémoyn KHCIOTON B MPUCYTCTBUU WHIMKATOPA.

Jlaboparopubie onbIThl. ONBITHL, TOATBEPKIAIOIINE XUMUYECKHE CBONCTBA OKCHUIOB, KUCIIOT, OCHOBAaHUMN, aM(OTEPHBIX TUAPOKCUIOB U COJEH.

KoanuyecTBeHHbIE OTHOILIEHHSI B XUMKH (5 YacoB)

Monb — eAMHHIIA KOJTUYECTBA BEIIECTBA. BhIUKCICHNS IO XUMUYECKUM YpaBHEHUAM. 3aK0H ABoraapo. MomspHbIil 00beM ra3oB. OTHOCUTENbHAS
MJIOTHOCTH Ta30B. OObEMHBIE OTHOIICHHS Ta30B MPU XUMUYECKUX PEAKITUIX

OcHOBHBIE KJIacChl Heopranuvyeckux coequHenni (11 yacon)

Paznen 2. Ilepuoanuyeckuii 3aK0H U NepuoAUYecKas cucreMa XumMudeckux 3jiemeHToB . M. Mennesneesa. Ctpoenue aroma (7 4.)

[lepBoHayanbHbIE MOMBITKU KIacCU(DUKAIMM XUMHYECKHX dJIeMeHTOB. [IOHSATHE O Tpymmax CXOAHBIX SJEMEHTOB. EcTecTBEHHBIE CeMeHCTBa
LIEJIOYHBIX METAJUIOB U FAJIOT€HOB. biiaropoHeie rassi.



[lepuonnueckuii 3akon JI. M. MenneneeBa. [lepuoanyeckas cucrteMa Kak €CTECTBEHHO-HAy4YHAs KIACCU(PHUKAIMS XUMHYECKUX DIIEMEHTOB.
Tabnuunas ¢popma npencraBieHus KiaccuUKAMM XUMUYECKUX 31eMeHToB. CTpykTypa Tabnuisl «llepnonndeckas cucremMa XMMHUYECKHX 3JIEMEHTOB
. . MenneneeBa» (kopoTkas ¢popma): A- u b-rpynmnsl, nepuosl. uznyeckuii CMBICH MOPSIKOBOTO 3JIEMEHTa, HOMEpa Ieproa, HoMepa Ipymsl (A7
AJIEMEHTOB A-Tpyrm).

Crtpoenne aroma: siApO U 3JIEKTpOHHAsE 00onouka. CocTaB aTOMHBIX siZiep: MPOTOHBI M HEUTpOHBI. M30TOmBL. 3apsy aTOMHOTO si/ipa, MacCOBOE
YHCII0, OTHOCUTENbHAs aToMHast Macca. CoBpeMeHHast pOpMyJIMpPOBKA OHATHUS «XUMUYECKUN 3JIEMEHT».

DOneKkTpoHHas 000J0YKa aToMa: MOHSATHE 00 SHEPreTUYECKOM YPOBHE (RJIIEKTPOHHOM CIIOE), €r0 EMKOCTH. 3aloJIHEHHE JIEKTPOHHBIX CIOEB Y
aTOMOB JIEMEHTOB IIEPBOr0O—TpeThero nepuooB. CoppeMeHHas GOpMyIUPOBKA MEPUOJUUECKOTO 3aKOHA.

3HaueHue nepuoanueckoro 3akoHa. Hayunele noctwkenus . M. MenzaeneeBa: ucIpaBlIeHUE OTHOCUTENIBHBIX aTOMHBIX Macc, IMpeicKa3aHue
CYLIECCTBOBAHMSI HEOTKPBITBIX 3JIEMEHTOB, IEPECTAHOBKM XHMHUYECKUX D3JIEMEHTOB B Iepuoaudeckod cucreme. Kusup u pearensHocts [ H.
Menpeneesa.

HemoHcTpauuu.  Pu3nueckue CBOMCTBA IIEJIOYHBIX METAlIOB. B3ammojeicTBue OKCHAOB HaTpus, MarHus, ¢ocdopa, cepbl ¢ BOJOH,
HCCJICIOBAHUE CBOMCTB NOJIYYEHHBIX NPOAYKTOB. B3aumojercTBue HATpus M Kaiuus ¢ BOAOM. PU3MUYECKUE CBOMCTBA TAJIOreHOB. B3anmonaeicTBue
AJIFOMUHUS C XJIOPOM, OPOMOM M HO/I0M.

Paznen 3. Crpoenne BemecrBa. Xummn4ieckasi cBsizb (6 4.)

3JICKTpOOTpI/IHaTCJII)HOCTI> XUMHYECKHX dJIeMEHTOB. OCHOBHEIE BHUbI XUMHUYECKOM CBSI3HM: KOBaJCHTHAS HCIOJIsIpHAad, KOBAJICHTHAA IIOJIApHad,
MOHHAas1. BaneHTHOCTD 371IeMEHTOB B cBeTe 3JIeKTPOHHOH Teopun. Crenenb okucineHus. [IpaBuia onpenenenus cTeneHy OKUCIEHHUs 3JIEMEHTOB.

KonTponbnas padora Ne o temam: «Ileproauueckuii 3akon .M. MenneneeBa. CTpoeHue atoma U CTPOCHHE BELIECTBAY.

Hemonctpauuu. ConocraBieHne GU3NKO-XMMUYECKUX CBONCTB COEIMHEHUN C KOBAJIEHTHBIMU M HOHHBIMU CBS3SIMU.

Paznen 3. IloBTopenue (2 4.)

TEMATHYECKOE INTAHUPOBAHUE XUMMHUA 8 KJIACC (68 uacos)

Ne /i Pazgen, Tema KomnndgecTtBo yacos

1 OcuoBuble noHsTus xumun (53 vaca):
IlepBoHayaIbHBIE XUMUYECKUE TTOHATHUS 21
Kucnopon. I'openue (5 gacos) 5)
Bonopon 3
Bopna. PactBopsr 8
KonnuecTBeHHBIE OTHOLIEHUS B XUMUU 5
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COECUHEHUN 11

2 [Iepnonnueckuil 3aK0OH U MEPUOIUYECKAs CUCTEMAa XUMUYECKUX dJ1eMeHToB /.M. 7
MenpeneeBa. CTpoeHune aroma

3 CrpoeHue BeniecTBa. XUMUYECKast CBSI3b 6

4 IToBTOpEeHME 2




Htoro: | 68
KoHTpoub peanusanum nporpaMmbl Xumus 8 KJiace
YeTBepTh
Bun koHTpOISIS [ 1 1 AV TI'on
KonTponpHas pabora 1 1 1 1 4
[TpakTrueckas padbora 2 2 2 - 6
Tect 2 1 1 2 6

IIpumenenune odopynoBanusi Touku pocTa Ha ypokax xumMum B 8 Kiacce

Ne n/n Ha3Banue ypoka [Tpumenenne obopynosanust Touku pocra

1 [Tpaktuyeckas padora 1 «IIpuemsr 6e30macHoOl pabOTh ¢ 000PYIOBAaHHEM U JaT4uuk Temrieparyp
BeniecTBaMu. CTpOEHHE IUIAMEHN»

2 ITpakTnueckas pabota 2 «OuucTKa 3arpsA3HEHHON IOBAPEHHOU COJIN» JlaTuuk onpeneneHus XJI0pua - HOHOB

3 ITpaktuyeckas pabora 3 «IlomyueHne u cBOMCTBAa KUCIOPOAA» JlaT4uk onpeneneHus razos

4 ITpakTnueckas pabota 4 «IlonydeHue BoJopoJia U UCCIET0BAHUE €TI0 CBOWCTBY JlaTuuk onpenenenus razos

5 [Tpaktuyeckas pabGora 5 «lIpurotoBieHue pacTBOPOB cojiell ¢ ompeaenaeHHOM | JlaTuMk KOHLIEHTpalMy HOHOB
MacCOBOM J0JI€H paCTBOPEHHOI'O BEIECTBA

6 [TpakTrueckas pabota 6 «PelieHne 3KkCeprMEHTaIbHbBIX 3a/1a4 110 TEME Jatuuk  ompeaeneHuss  ra3oB,  JaTuyuK
«OCHOBHBIE KJIACCHl HEOPraHMYECKUX COCTUHEHUI OIPEJICIICHUS] HOHOB

Il. COAEP)KAHUE YYEBHOI'O ITPEIMETA

XUMMUA 9 KJIACC (6a30Bblii ypoBeHb, 68uacoB)

Pa3nea 1. IToBTopenne kypca xumun 8 kiacca (5 4). [lepnonnuecknuii 3akoH U nepuoaudeckas cucrema xum. aseMeHToB Jl. . Menneneesa B cBere
CTpOEHMS aTOMOB. XuMudeckas cBa3b. CTpoeHue BeniectBa. OCHOBHbIE KJIACChl HEOPraHUYECKUX COEMHEHUMN: UX cOCTaB, kiaccupukanus. OCHOBHBIE
KJIACChl HEOPTAHUUYECKUX COEAMHEHNUN: X CBOMCTBA. PacuéThl M0 XUMHUYECKUM YPABHEHUSIM.
Hemonctpauuu. Tabauna «Buasl cBsazeit». Tabnuna « TUnbl KpUCTATUIMYECKUX PEIIETOK»
Pa3nea 2. MHoroo6pasue xumnueckux peaknui (18 u).
Tema 1. Knaccuduxarus xuMudeckux peaxiuii (6 1)
Knaccugukanus XuMHUYECKUX peakiMid, peaklud COSAWHEHHs, Pa3JIoKEHUs, 3aMelleHus, oOMeHa. OKUCIUTENbHO - BOCCTAHOBUTENbHBIC
peaknuu. OKHCIUTENb, BOCCTAHOBUTENb, IPOLIECCHI OKHUCIIECHUSA, BOCCTAHOBIICHUS.
BOCCTAHOBUTEJIbHBIX PEaKIMii C MOMOIIBIO METO/Ia AIEKTPOHHOTrO OanaHca.

TemoBbie 3¢ (HEKTHl XUMUYECKUX peakUuil. DK30TEPMUUYECKUE U IHIOTEPMUYECKUE PEAKILINH.

CocraBneHrue ypaBHCHHMH OKUCITUTEIBHO -

Tepmoxumuueckue  ypaBHeHUs. CKOPOCTh XHMMHUYECKUX peakuuil. DakToppl, BIUAIOIIME HAa CKOPOCTbh XWMHUYECKHX PEaKLHM.
[TepBoHavanbHbIE MPEACTABIECHUS O KaTaIu3e.
Hemoncmpayuu. [lemoncmpayus oneimos, 8blACHAIOWUX 3A8UCUMOCTb CKOPOCIU XUMUYECKUX PeAKYUll Om pasiuinslx ¢pakxmopos.
Tabnuyvr « Obpamumsie peakyuuy, «Xumuyeckoe pagrnosecuey, « CKOpocmv XuUMUUECKol peaKyuuy.




Pacuemmnvie 3a0auu. Pacuemul no mepmoxumuueckum ypasHeHusM.
Ilpakmuueckan paooma Nel. H3yuenue enuanus yciouil nPOGeOeHUA XUMUUECKOU PeaKuyuu HA eé CKOPOCHb.
Ob6patumebie peakuuu. [ToHATHE 0 XUMUYECKOM paBHOBECHH.
Tema 2. DnekTpoauTudeckas aucconuarus (12 1)
XVUMUYECKUE pEeaKIUH, UAYIIME B BOJHBIX pacTBOpax. ODJIEKTPOJUTHI U HE3NEKTpoauThl. Moubl. KaTnoHbl u aHuonsl. ['miapatHas Teopus
pacTBOpOB.
DNEKTPOIUTHYECKAsT IUCCOLMALINS KUCIIOT, OCHOBaHUM, cojeil. CialOble M cuiibHbIE A1eKTposnThl. CTeneHb aucconuanuu. Peakiiuy MOHHOToO
oOMeHa. YcIlloBUSl MPOTEKAHUS peakluid oOMeHa 10 KOHIa. XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCIMHEHHH B CBETE
IPECTaBICHUN 00 SJIEKTPOTUTHUECKON AUCCOLUAIMH U OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIIHIX.
[TonsiTue 0 THUAPOIN3E COJEH.
Pacuémui no ypasnenusam xum. peaxyuil, eciu 00HO U3 gewecmes 0aHo 8 U30bImKe.
Hemoncmpayuu. Hcnvimanue pacmeopog eujecms Ha 371eKmMpudecKyro nposoouMocme. Jleudicenue uoHo8 8 31eKmpuieckom noie.
Jlabopamopnvle onvimul. Peakyuu obmena medxncoy pacmeopamu 1eKmpoarumos.
Ilpakmuueckaa paboma Ne2. Pewenue 3Ixcnepumenmanvhvix 3a0au no meme «Ceoiicmea Kuciom, OCHOBAHUI U coJlell KAK
INEKMPOIUMOB).
Konumponvnaa paboma Ne 1 no memam «Knaccugpukayua xumuyeckux peakyuiinn u «IneKmpoaumuieckan OUccouuayusy)
Pa3nen 3. Muoroo0pasue BenecTs.
Tewma 3. I'asorensr (4 4)
Hewmeramnsl. ['anorenst. [TonoxeHrne B NEPUOAUYECKON CUCTEME XMMHUYECKUX JIEMEHTOB, CTPOEHHUE X aTOMOB. Haxoxienue B mpupoe.
®u3nyecKkue U XMMUYECKHE CBOMCTBA rajoreHoB. [lonydyenue u npumenenue ranoreHoB. Xiiop. Pusndeckue u XUMHUYECKUE CBOMICTBA XJIOPA.
[Ipumenenue xmnopa. Xioposogopona. dOusnyeckue corictBa. [lomyuenue. ConsiHas KucioTa u ee coiu. KauecTBeHHas: peakius Ha XJIOPUA —
noHbl. Pacno3naBanue xJ1opu0B, OpOMUIOB, HOAUIOB.
Hemoncmpayuu. Puzuueckue ceoticmea 2anozenos. Ilonyuenue x1opoeooopooa u pacmeopenue e2o 8 8ooe.
Jlabopamopnwie onvimul. Pacnosnasanue consanotl kuciomol, X10puoos, Opomuoos, uoouodos u tood.
Ilpakmuueckasa paooma Ne 3. ITonyuenue conanoi Kuciomol u uzyuenue €€ ceolcme.
Tema 4. Kucnopon u cepa (6 1)
Kucnopon u cepa. [lonoxxeHne B nepuoOAMYECKON CUCTEME XMMHYECKHX AJIEMEHTOB, cTpoeHue ux aromoB. Cepa. Amotponus cepbl. Ousndeckue u
xumuueckue cpoiictsa. Haxoxxnenue B npupoge. IIpumenenne ceprl. CepoBonopos. CepoBoaopoiHast KUCI0Ta U ee conu. KadecTBeHHas peakuus Ha
cynbua- nonsl. Oxcun cepst (1V).
Cepnas kuciora. XUMHYECKHE CBOMCTBAa pa30aBIeHHON U KOHIICHTPUPOBAHHOM cepHOW KucIoThl. KauecTBeHHas peakius Ha Ccylb(ar- HOHBI.
XUMHYECKUE peaklluy, JIeXKallle B OCHOBE MOJyUYEHHUsI CEPHOM KHUCJIOTHI B TPOMBINIIEHHOCTH. [IpuMeHeHre cepHOil KUCTOTHI.
Hemoncmpayuu. Annomponus KUciopooa u cepbi. 3HaKkOMCmeo ¢ 06pazyamu NPUPOOHbIX CYIbHUA08, CYIbhAamos.
Jlabopamopuvie onvimul. Pacnosnasanue cynoghuo-, cyrvghum- u cyrvgham-uono8 8 pacmeope
Ilpakmuueckan paboma. Pewwenue 3xcnepumenmanvhuix 3a0au no meme «Kucnopoo u cepay.
Tewma 5. Azot u pochop (9 u)
AzoT u docdop. [lonoxxeHne B MepUOJUUECKON CHCTEME XMMHUYECKUX DJIEMEHTOB, CTPOCHUE MX aTOMOB. A30T, (PU3MYECKHE M XUMHYECKHE
CBOMCTBA, MOJTy4YeHNEe U npuMeHeHue. Kpyrosopor a3ora B npuponae. Ammuak. @usndyeckne 1 XUMHUYECKUE CBOMCTBA, MTOIyYEHNE, IPUMEHEHHE.
Conn aMmMOHUS. A30THasi KUCIIOTA U ee cBoicTBa. OKUCIUTENbHBIE CBOWCTBA a30THOM KHCIOTHL. [TomydeHne a30THON KHCIIOTHI B 1a00OpaTopuu.
XUMHYECKUE peakllni, JIe)kKallle B OCHOBE MOJyUYEHHUsl a30THOW KUCIIOTHI B MpoMblluieHHOCTH. [Iprmenenne. Conu. A30THbIE YA0OOpEHHUS.
®ocdop. Amnorponust. Puzndeckue U xumuueckue cpoiictBa. Okenn pocdopa (V). @ochopHas KHCIOTa, €€ CONU U YA0OpeHHs.
Hemoncmpayuu. Ilonyuenue ammuarka u e2o pacmeopenue 6 gooe. O3nakomienue ¢ 0o6pa3yamu NPUpOOHbIX HUMpamos, hocgamos.



Jlabopamopnule onvimul. Bzaumooeticmsue coneu ammonus co wenovamu. O3HaKomieHue ¢ a3omuviMu u ¢ocgopuvimu y0oopeHusMuU.
Ilpakmuueckan paooma N5, Ilonyuenue anmuaka u uzyyenue e2o c60icma.
Pewenue 3a0au na onpedenenue maccogou (06bEMHOT) 00aU 8bIX00A NPOOYKMA PeaKyuu om meopemuyecku 03MOHCHOZO0.

Tema 6. Yriepon u kpemuuii (8 )
Yraepon u kpemuuii. [lonoxeHue B epUOINYECKON CUCTEME, CTPOCHHUE aTOMOB. YTIIepod. AymoTponus. Ou3nyeckue 1 XuMUYECKUE CBOMCTBA
yraepona. AxcopOmus. YrapHelid Ta3. YTJIEKHCIBIM ra3. YTojbHas KHCIOTa W ee cour. KauecTBeHHas peakuusi Ha KapOOHAT — WOHBI.
Kpyrosopor B nnpupoze.
Kpemunii. Oxcupn kpemuus (1V). KpemaneBast kuciiora v €€ Coi.
Crexkiio. I{lemeHT.
Hemoncmpayuu. Kpucmannuueckue pewemku aimaza u epaguma. 3Haxomcmeo ¢ obpasyamu HpUpoOHbIX KApOOHAMO8 U CUIUKANOS.
OsHnakomnenue ¢ paziudnvimu euoamu monausa. O3HaKomienue ¢ UOAMU CMeKa.
Jlabopamopnvie onvimoel. O3HaKOMIEHUE CO C8OUCMBAMU U 83AUMONDpespaujeHUIMU KapOOHamos u cuopoxkapbonamos. Kauecmsennvie peaxyuu
Ha KapOoOHam- U CUTUKAM-UOHDL.
Ilpakmuueckasa paooma Neb6. Ilonyuenue oxcuoa yznepooa (IV) u uzyuenue ezo ceoiicme. Pacnosnasanue kapoonamoas.
Pewenue 3a0au na evluucnenue maccol unu 06véma NPoOyKma peakyuy no U38eCMHOU macce uiu 00bEMY UCXOOHO20 8eujecmsd, CO0epHCaUeco
npumec.
Koumponsnas paboma Ne2 no meme «Hememannwiy.
Tema 7. O0mue cBoiictBa MetamuioB (11 )
Mertamibl. [losoxkenne B MEPUOJMYECKON CHCTEME, CTPOCHHME aTroMoB. Mertamuueckas CBsA3b. DU3MUECKHE CBOWCTBA. P akTUBHOCTH
METaJIJIOB. CBOICTBa MeTauioB. Ob1ue criocoObl monydenust. CriyiaBbl METaJLIOB.
[I{erounsle MeTaiibl. llomokeHne B IEPUOAMYECKON CHCTEME, CTpOeHHE aToMoB. dusnyeckne W XMMHYECKHe CBOMCTBA. lIpumenenue.
Haxosxenue B npupoJe.
[IlenouHo3emenbHble MeTayibl. [lodoXkeHHWe B MEPUOJUYECKONW CHCTEME, CTpoeHHe aromMoB. Du3ndyeckue U XMMHYECKHE CBOWCTBA.
[Tpumenenue. Haxoxxnenue B mpupoae. Marauii u KanbIuil , UX BakHeHIHe coequHeHus. JKeCTKOCTh BOJIbI U CITIOCOOBI €€ YCTPaHEHUS.
Amomunuii. [TonoxkeHrne B MEPUOIUYECKON cucTeMe, cTpoeHue aToMoB. Dusndeckue u xuMuueckue cBoictBa. [Ipumenenue. Haxoxnenue B
npupoje. AMGOTEpHOCTh OKCHIA U TUIPOKCHU/IA ATFOMUHUSA.
Kenezo. IlonoxeHne B NEPUOAUYECKON CHUCTEME, CTPOEHHE aTOMOB. PU3MYECKHE W XHUMHUYECKHe cBoicTBa. I[Ipumenenume. Haxoxnenue B
npupoje. BaxkHeiinne coeIMHEHNS jKee3a: OKCUIIbI, THAPOKCH b U comu skenesa (1) u xenesa (111). KauecTBenHas peakius Ha HOHBI.
Hemoncmpayuu. 3naxomcmeo ¢ 00pasyamu BaANCHeUWUX CONeU HAmpus, Kaaius, NPUPOOHBIX COeOUHEHULl Kalbyus, pyoamu oxcenesd,
coeOuHeHUAMU antoMunus. Bzaumoodeticmeue wenounvix, weiouHo3eMenbHbIX Memaiios u anoMuHus ¢ 8ooot. Coicueanue dicenesa 8 KUCiopooe
u xnope.
Jlabopamopnvie onvimul. Ilonyuenue cudpokcuoda amoMuHus U 83aumooencmeue e2o ¢ Kuciomamu u wenovyamu. Ilonyyenue 2uopokcuoos
acenesa(ll) u (I1l) u e3aumooeiicmeue ux ¢ KUCIOMAMU U WeTOUaAMU.
Ilpakmuueckan paboma Ne7. Pewienue sxcnepumenmaibHulx 3a0ay no meme «Memannvl u ux coeOuHeHuan».
Koumponsnan paboma Ne3 no meme «Qougue ceoiicmea memanioe»
Pa3nen 4. KpaTkuii 0030p BaskHelIIMX OPraHu4ecKuX BemecTs (5 yacoB)
[Ipenmer opranndeckoil xumun. Heoprannueckue 1 opraHU4ecKHe COeIMHEHUs. YTIIepo]l — OCHOBA XU3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHUS
aToma yrjiepoja B OpraHU4eCKUX COCIMHEHUSIX.
VYrnesopoponsl. IlpenensHble yriaeBomopoabl. MertaH, 3TaH, mnpomadH. CTpyKTypHble (OPMYIBI YIJIEBOJOPOAOB. ['oMonorndyeckuil psin
MpeAeNbHbIX YrieBoaopoAoB. ['omonoru. dusnyeckue 1 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX YIIE€BOAOPOAOB. Peakiinu ropeHre u 3aMeneHus.
Haxoxnenune B npupone. IIpumenenue.



HenpenensHble yriaeBonopoasl. DTUIEHOBBIN sl HENMPEAEIbHBIX YIIIEBOAOPOAOB. JTuieH. PU3NUECKUEe U XMMHUYECKHE CBOMCTBA STHJICHA.
Peakuus mpucoeaunenus. Kauectennoie peakiuu. Peakuus nomumepusanuu. [lonustunen. [Ilpumenenne stuieHa.

ALIETUIIEHOBBIN psiJl HENIPENEIbHBIX YIIIEBOAOPOAOB. AneTuieH. CBolicTBa anieTuiieHa. [Ipumenenue.

[TpousBoaHbIe yriaeBoaopoaoB. KpaTkuii 0030p OpraHMYECKUX COCAMHEHHH: OJHOATOMHBIE CIHPTHI, MHOTOATOMHBIE CIUPTHI, KapOOHOBHIE
KUCIOTHI, CII0KHBIE AHUPBI, JKUPBI, YTIEBOAbI, aAMUHOKHCIIOTHI, OeKu. Posib 0el1KoB B opranusme.

[TonsiTe O BBICOKOMOJIEKYISIpHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, IOJHUMEP, CTPYKTYPHOE 3BEHO, CTEMEeHb IOJIMMEpU3aliu.
[MonusTHiieH, MONIUNPONUIICH, TOIUBUHUIXIIOPHI.

Hemoncmpayuu. Mooenu monexyn opeanuieckux coeOUHeHull, cxembl, madauybl.

Topenue y2ne6000p00086 u oonapyicenue NPOOYKmMos ux 2opeHus.

Obpasyvt Heghmu u NPOOYKMO8 ux nepepadbomxu.

Buoeoonwsimul no ceoticmeam 0CHOBHbIX KACCO8 8eUiecma.

Pacuemmnvie 3adauu. Yemanosnenue npocmetiueti hopmynvl geugecmaa no MaccosvimM O0IsAM INEMEHMO8.
Pa3nen 5. [loBTopeHue u 000011eHNe NPOITIEHHOTO (2 Yaca)

TEMATHYECKOE IIVIAHUPOBAHMUE (9 kaacc) 68 yacos

Ne/m HanmenoBanue paszaeina KonuuecTBo yacoB B paboyeii mporpamMme
1. | [loBTOpeHue OCHOBHBIX BOIIPOCOB Kypca XUMHH § Kiacca 5)
2. | MHOroo0pa3ue XUMHYECKUX peaKIui 18
3. | MHoroo0Opa3ue BemecT 38
4. | KpaTkuii 0630p BaKHEHIINX OPTaHUYECKUX BEIIECTB 5)
5. | [loBTropenue u 06001IEHNE TTPOMIEHHOTO 2
Hroro 68

KonTpoJs peaiusanuu nporpaMmmsl xumus 9 kiace

YeTBepTh
Bua xontposns ] Il v l'on
KontponbHas padota 1 1 2 4
ITpakTryeckas pabora 3 2 1 7
Tect - - 1 2

®opMbI KOHTPOJIS

KOHTpOJ'IB pE3ynbTaTOB O6y‘lCHI/IH B COOTBETCTBHH C JaHHOM oIl MPOBOAUTCA B (bOpMC MUCbMCHHBIX 1 SKCIICPUMCHTAJIbHBIX pa60T, npeanonaaracTcs nmpoBeACHNC

IIPOMEXYTOYHOM ¥ HTOTOBOM aTTECTALHH.

Hpomemymouua}l ammecmauuA




Jl1s ocyiecTBieHus MPOMEKYTOUHOH aTTECTallM UCTIONB3YIOTCA KOHTPOIBHO-OLEHOYHbIE MaTepHaibl, 0TOOp COfepaHus KOTOPBIX OPUEHTHPOBAH HA MPOBEPKY
YPOBHS YCBOGHMsS CHCTEMBl 3HAHMH M YMEHMHl — WMHBAPUAHTHOTO S7pa COAEPXKaHMS [EHCTBYIOIIMX O00pa30BaTENbHOM NPOrpaMMbl MO0 XUMHH JUIS
0011e00pa3oBaTebHBIX OpraHu3aliil. 3aTaHus IPOMEXYTOYHOM aTTECTAIlMK BKIIOYAI0T MaTeprall OCHOBHBIX Pa3/IeIoB Kypca XUMHUH.

IIpumenenne o6opynoBanus Touku pocta Ha ypokax xumMum B 9 Kiiacce

Ne i/mm HasBanue ypoka [Tpumenenne ob6opynoBanus Touku pocra

1 [Tpaktuyeckas pabora 1 «/3yueHue BIAMSHUSA YCIOBUH NMPOBEACHUS XUMHUYECKOH | JlaTumk Temmeparyp
peaKLuu Ha €€ CKOPOCTh

2 [TpakTuyeckas padora 2 «Pemenne 3KCIepIMEeHTAIBHBIX 33134 110 TeMe «CBoiicTBa | [laTumnk onpeneneHuss HOHOB
KHCJIOT, OCHOBAHUH U COJIEH KAK DJIEKTPOIUTOB»)

3 [Tpaktuueckas padota 3 «llomydueHune ConsTHON KUCIOTHI U U3YUCHUE €€ CBOMCTBY» Jlatuuk onpeneneHus HOHOB

4 [TpakTuyeckas pabora 4 «PemieHne 3KkCepuMEeHTaNIbHBIX 3a/1a4 110 TeMe JlaTuuk onpeneneHus razos
«Kucnopon u cepa»y

5 ITpakTnyeckas pabora 5 «I[losyueHne aMMuaKka ¥ U3y4eHHe ero CBONCTB JlaTduk onpeneneHus razos

6 [Ipaktuueckas padota 6 «Ilonmydenue okcuaa yriepoaa (1V) u uzydenue ero JaTuuk onpeneneHus razoB
CBOWCTB)

7 [TpakTrueckas padota 7 «PerieHne skcriepuMEHTAIbHBIX 3aa4 110 Teme «Metamsl | [laTunk onpenenenus razoB
Y UX COCIMHEHUS
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«06  yrtBepxknenun — mpodeccuoHambHoro - cramapra  «llemaror  jomonmHMTENBHOrO  oOpasoBaHMs  geted M B3pocueix»). —  URL:
IIhttps://profstandart.rosmintrud.ru/obshchiy-infor- matsionnyy- blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-professionalnykh-

standartov/index.php?
ELEMENT ID=48583
(mata obpamenus: 10.03.2021)

6. DeiepanbHblid TOCYIAPCTBEHHbBIA 00pPa30BATENBHBIN CTAHAPT OCHOBHOTO 00IIero 00- pasoBaHus (YTBEPXKIEH MpuKa3oM MUHKCTEPCTBA
obpasoBanus 1 Hayku Poccuiickoit deneparmn ot 17 nexabpst 2010 T. Ne 1897) (pen.21.12.2020). — URL: https://fgos.ru
(mara obpamenwust: 10.05.2021)

7. deepanbHbIid TOCYIAPCTBEHHBIN 00Pa30BaTEIbHBIA CTAHAAPT CPEAHEro 00Iero o0pa- 30BaHus (YTBEPXKIEH NpUKa3oM MUHHCTEPCTBA
obpasoBanus u Hayku Poccuiickoit Deneparmu ot 17 mas 2012 r. Ne413) (pen.11.12.2020). — URL.: https://fgos.ru
(mata obpamenus: 10.05.2021)

Meromueckye pekoMEeHAAUK 10 CO3/AaHUI0 M (PYHKUMOHUPOBAHMIO NETCKHX TEXHONAPKOB
«KBantopuym» Ha 0aze 001eoOpa3oBaTeNbHbIX OpraHu3aluii (yTBEpKAeHbl pacropsbkeHneM MunucreperBa mnpocsemenust Poceuiickoit @enepauuu or 12 sHBaps
2021 r. Ne P-4).
Jlureparypa:

1. T E.Pynsuruc @. I ®enpaman Xumus 9 knace, M. «lIpocsemenue», 2020 r

2. H. W. T'abpycea Pabouas terpaap Xumus 9 xiacc, M. «IIpocBemenuey, 2020 r

3. A. M. Papmenxuit Xumusi: nuaaktudeckuii marepuan 8 - 9 kimaccsl, M. «IIpocBemenue», 2014 ¢

4. M. B. KuszeBa Xumus 9 knacc [Toypounsie minansl o yueOHuky I. E. Pynsurtuca, @. I. ®ensamana, Bonrorpan «Yuurens», 2010 r
Tpoerybosa H. I1. KouTposbHO - n3MepuTenbHbIe MaTepuaisl Xxumus 9 kiacc, M, «Bakoy, 2012



