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TOUKA \\'POCTA

[MosicHuTEeIbHAA 3alIMCKA

Pabouas mporpamma mo xumuu g 8 - 9 knaccoB sBiseTca 4acTbio OCHOBHOW 00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOTO OOIIETrO
obpazoBanuss MbOY «Konbmunckas COIL» u cocraBieHa B cooTBeTcTBUM ¢ DenepanibHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIApPTOM OCHOBHOTO o6Omiero oOpasoBanus (Ilpukaz MunucrepctBa oOpasoBanus u Hayku P® or 17.12.2010 Nel897 «O6
YTBEPKIAEHUH (pellepaIbHOr0 rocyJapcTBEHHOr0 00pa30BaTENbHOIO CTaHIapTa OCHOBHOI'O OOIIET0 0Opa3oBaHUsD (C M3MEHEHUSIMU U
nonofHeHustMu 0T 29.12.2014, 31.12.2015), pexomenpanusmu «IIpumMepHoit mporpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus 10 XUMUHU 8-
9 xnacce» (Paboueit nmporpammsl npeameTHoit aunun yueOHukoB I'. E. Pymsutuca, ®@. I'. ®enpamana. ®I'OC. Xumus. §8-9 kiacchl:
nocobue ag yuurenei obrieoOpa3oBaTeNbHbIX yupexaeHuid, coct. 'apa H. H., M. «IpocBemenue», 2018 r.;) u opueHTHpOoBaHa Ha
peanu3aiuio B IeHTpe 00pa3oBaHUsl €CTECTBEHHOHAYUYHON M TEXHOJIOTHYECKOW HampaBiieHHOCTel «Touka poctay, co3gaHHoOro Ha 6ase
MBOVY «Konbmmackas COII» ¢ menbio pa3BuTus y 00yYaroluxcs €CTeCTBEHHOHAYYHOM, MaTeMaTH4eckoil, WH(popMalnoHHON
rPaMOTHOCTH, (POPMUPOBAHUS KPUTUUECKOTO U KPEATHMBHOTO MBIIUICHHUS, COBEPIICHCTBOBAHMS HABBIKOB €CTECTBEHHOHAYYHOU U
TEXHOJOTUYECKON HANPaBICHHOCTH, a TaKXe JUJIsl MPAaKTUYECKON OTpabOTKM y4eOHOro maTtepuaia rno yueOHbIM npeameram «Pusukay,
«Xumusy, «buonorus, «TexHOIOTHA.

Ha ©6a3ze wnentpa «Touka pocra» oOecrneunBaeTcs peanu3anusi o00pa30BATEIbHBIX MPOrpaMM €CTECTBEHHOHAYYHOW H
TEXHOJIOTUYECKON HAIpaBIIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPeOOBaHUSMU 3aKOHOJATEILCTBA B cdepe o0pa3oBaHUS U C
yuéroM pekomeHaanuii DepepanbHOro omeparopa ydeOHOro mpeamera «Xumus». (OOpasoBarelbHas NporpaMMa TO3BOJISET
UHTETPUPOBATh pealu3yeMble 3/1eCh MOJAXOJbI, CTPYKTYpPY M COJEp)KaHUE IMpU OpraHu3aluu oOydeHuss XuMuu B 8—9 kiaccax,
BBICTPOCHHOM Ha 0a3e J1I000ro M3 JMOCTYMHBIX yueOHO-MeTtoamdeckux komruiekcoB (YMK). Mcnonb3oBanue o0opyaoBaHus IEHTpa
«Touka pocTay M03BOJISIET CO3/1aTh YCIOBUS:

* ISl paCIIMPEHUs COJIePKAHUS MKOJILHOTO XUMHUYECKOTO 00pa30BaHus;

* JIJ1s1 TIOBBIIICHUSI TO3HABATENIbHON aKTUBHOCTH 00YyYalOLMXCsl B €CTECTBEHHOHAYYHOM 0051acTu;

e JUIsl pa3BUTHUS JMYHOCTH peOeHKa B Mpolecce OOy4YeHHs] XUMHUHU, €ro CHoCOOHOCTeW, (OpMUPOBAHHUS M YIOBIETBOPEHUS
COIMAJILHO 3HAYMMBIX MHTEPECOB U MOTPEOHOCTEH;

*JJ1s1 pabOThl ¢ OJapEHHBIMU IIKOJIbHUKAMM, OPTaHU3AMU WX Pa3BUTHs B PA3NIMUHBIX 001acTsIX 00pa3oBaTelIbHOM, TBOPUYECKOU
JESITENIbHOCTH.

[Tpumensisi nudpoBsie J1a0OpaTOpUM HA YPOKAX XHUMHH, YYaIlUECS CMOTYT BBIMOJIHUTH MHOXKECTBO JIA0OPATOPHBIX padoOT H
AKCIEPUMEHTOB IO MPOrPaMMe OCHOBHOM IIKOJIBI.
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KpaTkoe onucanue noaxoa0B K CTPYKTYPHMPOBAHUIO MATEPUAJIOB TOYKA \"POCTA
B oopazoeamenwvnoii npocpamme (OIl) npeocmasnenst cieoyougue pazoensl:
1 .MeTob! U3y4eHUs BEIIECTB U XMMUYECKUX SIBIICHUH. DKCIIEpUMEHTaIbHbIE OCHOBBI XUMUHU .
2 . IlepBonauanbubie xumMuyeckue moHATHA . 3 . PacTBopsl. 4.OCHOBHBIE KIIacChl HEOPTaHUYECKHX COCAMHEHUH. 5. TeopHs 3JIeKTpOTUTHUECKON
JTUCCOIMAIU. 6. XUMHUECKHE peaKIuu. 7. XUMHUECKHE JIEMEHTHI (CBOMCTBA METAJJIOB, HEMETAINIOB U UX COCTUHEHUN).

B ocHOBY BBIZIETICHHS TAaKHX PA3JIENIOB 3AJ0KEH XMMUYECKUN SKCIEPUMEHT, TPAJUIMOHHAs CUCTeMa M3ydeHHst XuMuu. OCHOBHOW (popmoii
y4eOHOI NeATEeNIbHOCTU SBJISIETCS XMMHUYECKMH SKCIEPUMEHT, NPOBOAMMBIA B BHJE J1a0OpPaTOPHBIX, MPAKTUYECKUX PAaOOT M JIEMOHCTpaLUil.
JIeMOHCTpallMOHHBIN SKCIEPUMEHT MPOBOJUTCS B TOM CIIydae, €CIIM OH OINAaceH /Ui BBIMOJHEHHUS YYalIMMUCS WM HMMEIOUIMHCA Tpudop
IPECTaBJIECH B €IMHCTBEHHOM 3K3eMILIIpE.

Juist m3ydeHus npeaMera «XUMHUsD> Ha 3Tane 0CHOBHOI0 001ero odopazosanust orsoaurcs 140 yacos: 8 kiacc - 70 yacos; 9 knacc —70 yacos.

JlanHas oOpa3oBaTesbHas IporpaMma oOecleyrBaeT YCBOCHHE YYallMMHUCSA Ba)KHEHIIMX XMMHUYECKMX 3aKOHOB, TEOPUH M IOHATHI;
dbopMHpyeT MPEACTaBICHHE O POJHM XHMMHU B OKPYXKAIOIIEM MHUpPE W KHU3HH 4YenoBeka. IIpm 3TOM OCHOBHOE BHUMAaHHE YIENSETCS CYIIHOCTH
XMMHUYECKHX PEeaKLUUil U METO/IaM UX OCYLIECTBICHHUS.

OaHUM U3 OCHOBHBIX IPHUHLHUIIOB MOCTPOECHUS MPOTPaMMBbl SBJISETCS NMPUHUIUI JOCTYITHOCTH . DKCIIEpUMEHTAIIbHBIE JaHHBIE, TOTYYEHHbIE
yYaIllUMUCS MPHU BBINOJIHEHUH KOJIWYECTBEHHBIX OIBITOB, MO3BOJIAIOT YYALIUMCS CaMOCTOSITENIBHO JA€aTh BBIBOABI, BBIBIATH 3aKOHOMEPHOCTH.
[Tonxonpl, 3a05KE€HHBIE B COAEPXKAHUE MIPOrPaMMBbl Kypca, CO3/1al0T HEOOXOUMbIE YCIOBUS JJI1 CUCTEMHOI'O YCBOCHHS YYalIUMUCS OCHOB HayKH,
JU1s 00ecTeyeHNs Pa3BUBAIOILEI0 U BOCIIUTHIBAIOIIETO BO3ACHCTBUS 00yUeHHs Ha IMYHOCTh y4allerocs.

®opmupyemble 3HaHUS JOKHBI CTaTh OCHOBOM CUCTEMBI yOeXKIEHNUN MIKOJIbHUKA, IIEHTPAIbHBIM SIIPOM €r0 HAyYHOI'O MUPOBO33PEHHUS.

Onucanve MaTtepuajibHO-TEXHUYECKON 0a3bl meHTpa « Touka pocray,
HCIO0JIb3yEMOI0 AJIsl Peajn3anuuo0pa3zoBaTe/IbHbIX IPOrpaMM B paMKax NpenoiaBaHus XuMHuu

Hugposaa (komnviomepuas) nadvopamopus (II/I), nporpaMMHO-ammapaTHBIA KOMIUIEKC, IAaTYMKOBAas CUCTEMa — KOMILJIEKT Y4eOHOTro
000py/0BaHus, BKIIOYAIOIMINM W3MEPUTENbHBIN 0JI0K, HHTep(Eeic KOTOPOro MO3BOJSET 00ecleynBaTh CBSI3b C MEPCOHAIbHBIM KOMIBIOTEPOM, U
Ha0Op AaTYMKOB, PETUCTPUPYIOIINX 3HAUEHHS Pa3INYHbIX (PU3NYECKUX BETUUHH.

Jlamyuk memnepamypvl na1amuHo6blil — IPOCTON M HAIEKHBINA JATUUK, IPEIHA3HAYEH JUI U3MEPEHUs TEMIIEpPAaTyphbl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. Mmeer paznnunsiii 1uana3od udmepeHnit ot —40 no +180 °C. TexHnueckne XapakKTEpUCTHKU TaTYMKA YKa3aHbl B NHCTPYKIUU 10
JKCITyaTauuu. Jamuux memnepamypsl mepmonapuulil IpelHa3HaueH Uil u3mepenus temnepatyp 1o 900 °C. Mcnonb3yercs Ipy BHIIOTHEHUH
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIaMEHH, IJIaBJICHUS U Pa3I0kKEeHHs BEIIECTB.

Jamuyux onmuueckoit naomuocmu (Konopumemp) — TpPEIHA3HAUEH M U3MEPEHMS] ONTUYECKOHW IIJIOTHOCTH OKpAIIEHHBIX pPacTBOPOB.
Ucnonb3yercs npu uzydennu teM «PacTBopbl», «CKOPOCTh XUMUYECKHX PEAKIIUI», ONpeieIeHUH KOHLIEHTPAUK OKPAIlIEHHBIX HOHOB.

Jamuuxk pH npenHazHaueH A U3MEpEHUs BOJOpoJHOro mnokazatens (pH) BOAHBIX pacTBOPOB B PA3JIMYHBIX HCCIEAOBAHHUIX OOBEKTOB
OKPYKAaIOIIEe Cpebl.

Jlamuux 31eKmponpoeooHocmu NpeJHa3HAYEeH JUIsl U3MEPEHUS] YAECIBbHON 3JIEKTPONPOBOJHOCTU XKHUAKOCTEH, B TOM UUCIIE U BOJHBIX PACTBOPOB
BeniecTB. [Ipumensiercs npu U3yuyeHUH TEOPUH IEKTPOIUTUYECKON TMCCOLMALlNH, XapaKTEPUCTUK BOJHBIX PACTBOPOB



Jlamyuk xn0puod-uonoé 1cnob3yeTcs 1Jid KOJIWYECTBEHHOIO OIPENEICHMs COJIEP)KaHUs MOHOB XJIOpa B BOJHBIX pacTBOpPax, IOYBE, MPOIYKTaX
nutanus. K naTuuky noaxirodaercs MOHOceNeKTUBHBIN anektpon (MCD) (pabouwmii 35ekTpos1), MOTEHIIMANI KOTOPOro 3aBUCUT OT KOHIEHTPALUU
OTIpeNIeNIIeMOro MOHA, B IaHHOM ciiy4yae oT KoHueHTpanuu annoHoB Cl'. ITorennman MCD ompenenstoT OTHOCUTENBHO JEKTPOIa CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamyuk Humpam-uoHo8 TIPpEAHA3HAYCH I KOJMYECTBEHHOTO OMPECIICHUsT HUTPATOB B Pa3IMYHBIX OOBEKTaX OKPYXKAIOMICH Cpenbl: BOJIE,
oBoIIax, (pyKTax, KOJIOACHBIX U3JIEIHIX U T.[.

Mukpockon yughpoeoii iperHazHayueH U U3y4eHUs! POPMBI KPUCTAIUIOB U HAOIIOAEHUS 32 POCTOM KPUCTAILIOB.

Annapam ona npoeedenun xumuueckux peaxyuii (AIIXP) npenHa3HavyeH ISl TOJTYYCHUS W IEMOHCTPAIIMH CBOWCTB TOKCUYHBIX TIApPOB U Ta30B .
OTH BeIIECTBAa TOJYYAIOTCS B KoJiOe-peakTope, W TpH HarpeBaHuu (wiM O€3 HarpeBaHus) ra3000pa3HbIE BEIIECTBA MPOXOIIT Uepe3
MOTJIOTUTENbHBIE EMKOCTH (HacagKH) C paCTBOPAMHU PEareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30bITOK ra3a morjomaercs >KUIKUMHA U TBEPIBIMU
peareHTamu, a Tak)Ke aKTUBUPOBAHHBIM YIVIEM. AMIapar yaiie BCEro UCIOIB3YIOT JIJIS TTOIYYEHHUS U IEMOHCTPAIIMK CBOMCTB XJIOpa, CEPOBOIOPOJIa.
Ilpuéop ona demoncmpayuu 3a6UCUMOCIU CKOPOCHU XUMUYECKUX PeaKyUll om paziuyHslX (akmopoe VCTOIb3YIOT MPU U3YUYEHUU TEMBI
«CKOpPOCTh XMMHUYECKOM peakiuu» U TermnoBoro s dexkra xumuueckux peakuuid. [IpuGop maét BO3MOKHOCTH IKCIEPUMEHTAILHO HCCIEI0BATh
BJIMSHUE HA CKOPOCTh XMMHUECKUX PEAKIUil Cleqyromux (HakTopoB: MPUPObl PEarupyroIIUX BEUIECTB, KOHIICHTPAI[MN PEearupyroIIuX BELIECTB,
MJIOIIAIU TPAHMIIBI pasziena (a3 B reTeporeHHbIX CUCTeMax (MIOBEPXHOCTH CONMPUKOCHOBEHUSI MEXKIY PEarupyroliMU BEIIECTBAMU), TEMIIEPATYPHI,
KaTajan3aTopa, HHTHOUTOpA.

Ilunemka-0o3amop — TPHUCIIOCOOJICHHE, HUCIONIB3yeMOe B JaOOpaTOpHH IUIsi OTMEpPUBAHHS ONpenenéHHOro o0béMa KUAKOCTH. [lumerku
BBIMTYCKAIOTCS TEPEMEHHOTO U TMOCTOSHHOTO 00BhEMa. B KOMIUIEKTHI 000pYAOBaHUS NS MEAUIIMHCKUX KJIACCOB BXONAT YAOOHBIE MUIETKU-
J103aTOPHI OJTHOKAHAIIbHBIE, TIO3BOJISIONINE HACTPOUTHh HEOOXOIUMBIN 00BEM OTOMPAEMOI JKUIKOCTH B TPEX Pa3IMUHBIX TUAINIa30HAX.

bana kombunuposannaa npenHazHauyeHa IS HarpeBa CTEKISHHBIX U (Gap(opoBBIX COCYIOB, Korjaa TpeOyeTrcs co3aaTh BOKPYT HarpeBaeMoro
COCy/la paBHOMEpPHOE TEeMIIepaTypHOe IoJie, N30€XKaTh HCIOJIb30BAaHUS OTKPBITOTO IUIAMEHU U PACKaJIEHHOM 3nekTpuueckoi cnupanu. Kopmyc
KOMOMHHPOBAaHHOW OaHU cieNaH U3 amtoMUHUA. JKUIKOCTHAS YacTh KOMOMHUPOBAHHON OaHU 3aKphIBaeTCS KOJbIIAMH PA3TUYHOTO AUAMETpA.
Ilpuéop ona nonyuyenusn 2az0eé VCNOJIBb3YETC Ui MOJIyYeHUs HEOONBIIMX KOJUMYECTB Ia30B: BOJOPOJA, KUCIOpoAa (M3 MEpoKcHIa BOJOPOA),
YTJIEKHCIIOTO rasa.

Padouas nporpamMmma no xumuu 111 8—9 kjaccon

€ HCIOJIL30BAHUEM 000pya0oBaHus HeHTpa « Touka pocra»

Ha 06a3e mentpa «Touka pocra» oOecreunBaeTcs peanu3anys 0O0pa3oBaTENbHBIX IMPOrpaMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKON
HalpaBJIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TpeOOBAaHMAMM 3aKOHOJATENbCTBA B cepe oOpa3oBaHHsS U C Yy4ETOM peKOMEHIAalui
®denepalibHOTO oTepaTopa yueOHOro npeamMera « XUMHUs».

OO6pa3zoBarenbHas IpoOrpaMMa MO3BOJISIET HHTETPUPOBATh peai3yeMble MOJIXObI, CTPYKTYPY U COJep KaHue MPU OpraHu3aluy o0y4eHUs XUMU U
B 8—9 kJ1accax, BRICTPOEHHOM Ha 0a3e J11000ro U3 IOCTYIHBIX yuyeOHO-MeToauueckux kKomiuiekcos (YMK).

Hcnonb3oBanue o6opynoBanus «Touka poctay mpu peanusanuu ganHoi Ol mo3BossieT co3iaTh yCIoBHS:

-JUI PACIIMPEHUS COEPAKAHUS IKOIBHOTO XMMUYECKOT0 00pa30BaHus;

=JIs1 ITIOBBIIICHUA MMO3HABATCIILHOM aKTUBHOCTHU 06yqa10m1/1xc;1 B eCTGCTBeHHOHaquOfI 06H3CTI/I;



-JUIS Pa3BUTHUS TUYHOCTU peO&HKA B mpoliecce 00ydeHHUs XUMUH, €r0 CIIOCOOHOCTEH, (JOPMHUPOBAHUS U YAOBJICTBOPEHHS COLMAIBHO 3HAYMMBIX
UHTEPECOB U NOTpeOHOCTEH;
-JUT pabOThI C OAAPEHHBIMH NIKOJIBHUKAMHU, OPTaHU3AIMK UX PA3BUTHUS B PA3IMYHBIX 00IAaCTAX 00pa30BaTebHON, TBOPUYECKOM IEATEILHOCTH.

IInanupyemble pe3yjbTaTbl 0CBOCHHUSI Y4€OHOI0 MpeaMeTa « XUMHA»C ONMMCAHNMEM YHUBEPCAJIBbHBIX Y4eOHbIX

JAEeUCTBUI, JOCTUTAeMbIX 00Y4AKLIUMHUCS
Jluunocmmuuie pe3ynomamot
Obyuarowuiics nOLYYUM 803MONCHOCIb OIS POPMUPOBAHUSL CLEOVIOWUX TUUHOCMHBIX YV V]]:
-Ompe/ielieHe MOTUBAILIMY U3Y4eHHUsl y4eOHOTro MaTepuana;
-OI[CHUBAaHUE YCBAUBAEMOT0 YI€OHOTO MaTepralia, HCXO/Is U3 COMMATBHBIX U JIMYHOCTHBIX IIEHHOCTEH;
-TIOBBIIIEHNE CBOETO 00PA30BaTEIIBLHOTO YPOBHS M YPOBHS TOTOBHOCTH K U3YUYEHHUIO OCHOBHBIX HCTOPUYECKUX COOBITHI, CBA3AHHBIX C PAa3BUTHEM
XAMHUH ¥ OOIIIECTBA;
-3HaHHE [IPaBUJI TOBE/ICHUS B UpE3BbIUAHBIX CUTYAIUSX; ~-OI[CHUBaHUE COIIMAIbHON 3HAYUMOCTHU MIPOodeccuil, CBSI3aHHBIX C XMMHUEHH;
-BJIAJICHHC MTPABIIIAMU OE30ITACHOTO OOPAICHHS ¢ XHMHUYECKUMH BEIIECTBAMU U 000PYI0BAaHUEM, ITPOSIBIICHUE KOJIOTUICCKON KYJIBTYPHI .
Memanpeomemmnule pe3yibmamot
Pezynamuenvie
Obyyarowuiicst NOLYYUm 603MOACHOCMb 0L POPMUPOBAHUSL CLe0YIOUuUX pecyasimusHulx YV/:
-IIeJIeTioNlaranye, BKJIFOYasi MMOCTAaHOBKY HOBBIX IIEJICH, MpeoOpa3oBaHUe MPAKTHYECKOW 3a/audl B IMO3HABATEIIBHYIO, CAMOCTOSTEIBHBIA aHAIN3
YCIOBUHM JOCTHKEHUS eI HA OCHOBE Y4€Ta BBIJICTICHHBIX YUUTEJIEM OPHEHTHPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale; -INIaHupOBaHUE MYTH
JIOCTHIKEHHUS IIeJIeH;
-YCTaHOBJIEHUE 1I€TIEBBIX TPUOPUTETOB, BhIACIIEHUE aTbTEPHATUBHBIX CIIOCOOOB JOCTHKEHHUS LIEH U BBIOOp Hanbosee 3pGeKTUBHOTO criocoba;
-yMEHHUE CaMOCTOSATEIHFHO KOHTPOJIUPOBATH CBOE BPEMS M YIIPABIIATh UM; -yMEHHUE MPUHUMATH PEIICHHSI B TPOOJIEMHON CHTYAIIWH,
-IOCTAaHOBKa Y4YeOHBIX 3a/lady, COCTABIIEHHWE IUTaHa W TIOCJIENIOBAaTENbHOCTH JEUCTBUN; -OpraHM3amus pabdodyero MecTa MpH BBIMOJHEHHH
XUMHYECKOTO 3KCIIEPUMEHTA; -IPOTHO3HPOBAHUE PE3yJbTaTOB OOYYCHHS, OICEHWBAHWE YCBOCHHOTO MaTepuaia, OICHKA KadecTBa W YPOBHS
MOJTyYEHHBIX 3HAHUH, KOPPEKITHUS TIaHa U croco0a IeCTBUS MTPH HEOOXOIUMOCTH.
Ilo3nasamensnuie
Obyyarowuticsi NOIY4UM 803MOACHOCIb 05l POPMUPOBAHUSL CedYIouux nozHasamenvHulx Y'Y/
-TIOUCK U BBIJIENICHHE NH(POPMAINH; -aHATIN3 YCIOBHI U TpeOOBaHUI 3aa4u, BEIOOP, COMOCTABIIEHNE 1 0OOCHOBAHHE CITOCO0a PEIICHUS 3a/1a4H;
-BbIOOp Hanboee 3(pPEeKTUBHBIX CIOCOOOB PELICHHS 331a4U B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUM;
-BBIJIBUKEHHE U OOOCHOBAaHME THIOTE3bI, BBIOOpP Crocoba e€ MpOBEpKH; -CAMOCTOSTEIHHOE CO3JAaHHME ANTrOpUTMa ACSITENbHOCTHU MPHU PEUICHUH
POo0OJIeM TBOPYESCKOTO M TTIOMCKOBOT'O XapaKTepa; -yMeHHS XapaKTepHU30BaTh BENIECTBA IT0 COCTaBY, CTPOCHHUIO U CBOMCTBAM;
-OMUCBHIBAHUE CBOMCTB: TBEPABIX, KUAKUX, Ta3000pa3HBIX BEUIECTB, BBICTICHUE UX CYIIIECTBEHHBIX TPU3HAKOB;
-M300paKeHNE COCTaBa MPOCTEUIINX BEMICCTB C IMOMOIIBI0O XUMHYESCKHX (POPMYJT M CYINTHOCTH XMMHYECKHUX PEAKIUH C TTOMOIIBI0 XUMHUYIECKHX
YpaBHEHU;



-poBeIcHNEe HAOIIOCHHIA, ONMMCAaHNE TIPU3HAKOB U YCJIOBHMA TEYCHHUS] XUMHYECKHUX PEAKIIMiA, BHIMIOJTHCHHE XUMHUYECKOTO SKCTICPUMEHTA, BBIBOJIBI
Ha OCHOBE aHaJIM3a HAOIIOJCHUI 3a SKCIIEPUMEHTOM, PEIICHHE 3a/1a4, [TOJIy4eHUEe XUMUYECKON HH(DOPMALIUY U3 Pa3IMYHBIX UCTOYHHKOB;

-YMEHHE OpPTraHrU30BBIBAThH UCCIIEIOBAHUE C IIEJIbIO0 TPOBEPKH TUIIOTE3; ~yMEHHUE IeJIaTh YMO3aKIIIOUeHHS (MHIYKTUBHOE U 110 aHAJIOTUHN) U BBIBO/IbI;
-yMeHUE 00bEKTHUBHO OLIEHUBATh HH(OPMALIMIO O BEUIECTBAX U XUMUYECKUX MPOIEccaxX, KPUTUUECKH OTHOCUTHCS K IICEBIOHAYYHON HH(pOPMAIIH.
Kommynurkamuenwie

Obyyarowuiicst NOIY4UmM 803MONCHOCHL 015 POPMUPOBAHUS CLEOVIOWUX KOMMYHUKamusHvlx YV

-II0JTHOE ¥ TOYHOE BBIPAKEHHE CBOUX MBICIIEH B COOTBETCTBUU C 33J]a4aMH U YCJIOBUSIMU KOMMYHUKALINY;

-aJIeKBaTHOE HCIOJIb30BAHHE PEUEBBIX CPENICTB ISl y4acTUsl B JUCKYCCUU M apryMEHTAllMd CBOEH MO3UIMH, YMEHUE IMPEACTaBIATh KOHKPETHOE
coJiepKaHne ¢ COOOIIEHWEM €ro B MHCbMEHHOW M yCTHOU (hopme, omperesieHHe CrocoO00B B3aWMOJICHCTBHS, COTPYAHUYECTBO B TIOUCKE U cOope
uH(pOpMaIK; -OnpeeieHne CIocO00B B3aUMOJICHCTBUS, COTPYIHUYECTBO B MOUCKE U cOope MHPOpMaIUY, y4acTUE B JHANIOTe, IJIaHUPOBAHUE
001X croco0oB paboTHI, MPOSBICHUE YBAKUTEIHLHOTO OTHOIICHUS K JAPYTUM YUaIIUMCS;

-OIMHUCAHKUE COACPKAHUS BBITTOTHIEMBIX JEHCTBUM C 1IEJIbI0 OPUEHTUPOBKH B MPEAMETHO - TPAKTUUECKON JEATEIHHOCTH,

-YMEHHUSI YIUTHIBATh Pa3HbI€ MHEHUSI U CTPEMUTHCS K KOOPJAMHAIIMY PA3JIMYHBIX MTO3UILIUNA B COTPYAHUYECTBE;

-popmynrpoBaTh COOCTBEHHOE MHEHHE U MO3UIHIO, apryMEHTHPOBATh U KOOPAMHHUPOBATH €€ C MO3UIMSIMH MapTHEPOB B COTPYAHUYECTBE MPHU
BBIPA0OTKE OOIIEro PEIICHUS B COBMECTHOM JEATEIHHOCTH; -OCYIIECTBISATh B3aMMHBIA KOHTPOJb M OKAa3bIBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb; -IJITAHUPOBATH O0IIKE CLIOCOOBI pabOThI; OCYIIECTBISITH KOHTPOJIb, KOPPEKIIHIO, OLEHKY NEeHCTBUI mapTHEPA, yMETh yOeXK1aTh;
-HCIIOJIB30BAaTh aJICKBATHBIC SI3BIKOBBIC CPEICTBA IS OTOOPaXEHHS CBOMX YYBCTB, MBICICH, MOTHBOB WM IOTPEOHOCTEH; OTOOpakaTh B pPEUH
(omucanue, OOBSICHEHHE) COAEpKAHHE COBEpIIAEMbIX ACHCTBHIA, Kak B (popMe TpPOMKOI COLMATM3UPOBAHHON peuu, Tak U B opMe BHyTpeHHEH
peuu; -pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHIIMIO, UCIOJIb3YS CPEICTBAa YCTHOM M THUCHMEHHOW KOMMYHMKAIMU TPU paboOTe C TEKCTaMH
yueOHUKa U TOTIOTHUTEIHHON TUTEPaTypOid, CIPABOYHBIMH TaOIHMIIAMHU, MTPOSBIISATH TOTOBHOCTh K YBaKEHUIO MHON TOYKU 3pEHUS MPH OOCYKIACHU U
pe3yabTaTOB BBITIOJHEHHON PaOOTHI.

IlIpeomemmnuie pe3yrvmamot

Obyuarowutics Hayuumces: -IPUMEHITh OCHOBHBIE METO/IbI TO3HAHUS: HAOII0IeHIE, U3MEPEHHE, IKCIIEPUMEHT;

-OIHCHIBATh CBOMCTBA TBEP/IBIX, KHUIAKUX, TA3000pa3HBIX BEIIECTB, BBIICISAS UX CYIIECTBEHHBIC TPU3HAKY;

-pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MacChl BEUIECTB, aTOMHO-MOJIEKYJIIPHON TEOPUU;

-pa3nu4aTh XUMHYECKUE U PU3NIECKUE SBICHUS, Ha3bIBATh MPU3HAKU M YCIOBHUS MIPOTEKAHUS XUMUYECKUX PEAKITUH;

-co0JTI0/1aTh TpaBuiia 0e30macHoi paboThl MpU MPOBEACHUH OMBITOB; -10JIb30BATHCS JAOOPATOPHBIM 000PYIOBAaHHEM U NOCYAOM;

-II0JTy4aTh, COOMPATh ra3000pa3HbIe BEIIECTBA U PACTIO3HABATH HX;

-XapaKTepru30BaTh (PU3NIECKUE U XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCTMHEHHH, TPOBOIUTH OIBITHI, TIOITBEPKIAFOIITIE
XUMUYECKHE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

-pacKpbIBaTh CMBICI MIOHATHS «PAacCTBOP», BEIYUCIIATH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PaCTBOPE, TOTOBUTH PACTBOPHI C OMPEICIEHHON
MacCOBOH 07l pacTBOPEHHOTO BEIIECTBA; -XapaKTePU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEUIECTB OT THUMA KPUCTAJUIMUECKON PEHIETKH,
OTIPENIETISATh BUJI XUMUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUHECHUSIX



-pacKpbIBaTh OCHOBHBIC MOJIOKEHUS TEOPUHU IICKTPOIIUTUICCKON TUCCOIHUAIINN, COCTABIISTh YPAaBHEHUS IEKTPOIUTHICCKON TUCCONUALINN KUCIIOT,
IeJI04e, Coel M peaKiiii HOHHOTO 0OMEHa; -PacKphIBaTh CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMN, ONPEACISITh OKUC- JIUTEIb U
BOCCTaHOBUTEJb, COCTABIISATh YPABHEHUSI OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITUI;

-Ha3bIBaTh (PaKTOPHI, BIHSIIOIINE HA CKOPOCTh XUMUYECKOHN PEaKInu; -XapaKTEepU30BaTh B3aUMOCBSI3b MEX/y COCTABOM, CTPOCHHEM U CBOHCTBAMU
HEMETAIUIOB U METAIIIOB; -IPOBOJUTH OMBITHI 110 TIOTYYCHHUIO M H3YYCHUIO XUMUYSCKUX CBOMCTB PA3INYHBIX BEIIECTB;

-rpaMOTHO 00pamaThcs C BEUIECTBAMU B ITOBCETHEBHOM JKU3HHU.

Obyyarowuiicss NOLY4Um 803MOACHOCIb HAYYUMbCA!

-BBIJIBUTATh U MPOBEPATH IKCICPUMEHTAIBHO TUIIOTE3bI 0 XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX COCTaBa W CTPOCHUS, MX CIOCOOHOCTH
BCTYIIAaTh B XUMUYECKHE Pe- aKIHH, O XapaKTepe U MPOTYKTaX Pa3IMUHBIX XUMUICCKUX PEAKIUH;

-XapaKTepU30BaTh BEIIECTBA II0 COCTaBY, CTPOCHHIO W CBOWCTBaM, YyCTaHABIMBATh IPHYUHHO-CICJACTBCHHBIC CBS3M MEXKIY JaHHBIMH
XapaKTePUCTHKAMU BEIIECTBA;

-COCTaBJISITh MOJICKYJISIPHBIC W TIOJHBIC MOHHBIC YPaBHEHHUS 1O COKPAIIEHHBIM MOHHBIM YPaBHEHHSIM; -IPOTHO3UPOBATh CIOCOOHOCThH BEIIECTBA
MPOSIBIISATH OKUCIIUTEIIBHBIC HITH BOCCTAHOBUTEIILHBIC CBOMCTBA C YUETOM CTEIICHEH OKUCIICHUS DJIEMEHTOB, BXOJISAIINX B €r0 COCTaB;

-BBIJIBUTaTh U TPOBEPATh IKCIICPHUMEHTAILHO TMIIOTE3bl O PE3YJIbTaTaxX BO3JACHCTBHS pa3IM4YHbIX (PAKTOPOB HA M3MEHEHHE CKOPOCTH XMMHYECKON
peaxuu;

-ACIIOJIb30BAaTh TPUOOPETEHHBIE 3HAHUS JIJISl SKOJIOTUYECKU TPAMOTHOT'O IIOBE/ICHUS B OKPYIKaIOIICH Cpe/ie;

-HCII0JIB30BaTh MPUOOPETEHHBIC KITFOYEBbIE KOMIICTCHIIMH ITPU BHIMIOJTHCHUN ITPOCKTOB M PEIICHUH YIeOHO-UCCIIeIOBATEILCKIX 33/1a4 110 U3YYICHUIO
CBOICTB, CITOCOOOB MOJIYYECHHUS U PACTIO3HABAHHUS BEIIIECTB;

-00BbEKTHBHO OIICHMBATh MH()OPMAIMIO O BEIIECTBAX M XMMHYECKHX TPOIECCaX; -OCO3HABATh 3HAYCHHE TEOPETUYCCKHX 3HAHWUU 10 XMUMHH JUIS
MPAKTUYECKOH JeATeIbHOCTH YeJIOBEKa;

-CO3/IaBaTh MOJETU W CXEMBI JUIS PEIMICHUS YYEeOHBIX W II03HABATEIBHBIX 33Ja4; TMOHWMATh HEOOXOIUMOCTH COOJIOJCHUS TIPEAHCAHUN,
npeyiaraeMbIX B MHCTPYKIUSAX 110 HUCTIOIh30BAHHIO JIEKAPCTB, CPEACTB OBITOBOI XUMUU U JIP.

HopMmbl o11eHOK 32 Bce BUIbI IPOBEPOYHBIX padoT

«5» — ypOBEHb BBINOJIHEHUS TpeOOBaHUN 3HAUUTENILHO BhIIIE YAOBIETBOPUTEIBHOTO: OTCYTCTBUE OMIMOOK, KaK M0 TEKYLIEMY, TaK U 0
npeplIyleMy yueOHOMy MaTepuaiy; He 60oj1ee 0HOro Hel04ETa.

«4» — ypOBEHb BBINIOJIHEHHUSI TPEOOBaHMI! BBILIE YOBIETBOPUTEIHHOIO: Haune 2—3 ommnoOoK uin 4—6 He104ETOB MO TEKYIIEMY Yy4eOHOMY
MmarepHaiy; He OoJee 2 omHrOOK MM 4 HEJOUYETOB MO MPOHIEHHOMY MaTepHally; UCIOIb30BAHNE HEPAIMOHATBHBIX IPUEMOB pelIeHHs y4eOHOH
3aJauu.

«3» — 10CTaTOYHBIF MUHUMAJIbHBIA YPOBEHB BBIIOJHEHHS TPeOOBaHU, MPEIBSBIAEMBIX K KOHKpETHOH paboTte: He Oonee 4—6 ommbok mium 10
HEOUETOB IO TEKyIIeMy Y4eOHOMY MaTepuairy; He Oosee 3—5 om0k mii He 6oee 8 HeToueTOB 10 MPOHICHHOMY y4eOHOMY MaTepH- aiy.
«2» — ypOBEHb BBIIIOJHEHUS TPEOOBAaHUI HUXKE yIOBIECTBOPUTEIBHOIO: Hauuue 0ojee 6 omuook i 10 He04eToB Mo TEKYLIEMY MaTepHuaiy;
Oosee 5 ommbOOK wiK OoJiee 8 HEIOYETOB 1O MTPOUIEHHOMY MaTepuany.



TOUKA \' POCTA
8 knacce. Kypc: HeOpraHuveckass XuMus \

COAEP KAHUE YUYEBHOI'O KYPCA (6a30Bblii ypoBeHb -70 4acoB)
Pa3nen 1. OcHoBHBIE MOHSITHSI XUMUH (YPOBEHb AaTOMHO-MOJIEKYJISAPHBIX NMPeICTABJIEHUI)

[Ipenmer xumuun. XuMus Kak 4acTh €CTECTBO3HaHUsA. BemiecTBa M ux cBoucTBa. UucThie BemecTBa U cMeCU. MeToAbl MO3HAHUS B XUMUMU:
HaboIeHue, skcrepuMeHT. [Ipuemsl 6e30macHo paboThl ¢ 000pyI0BaHUEM U BellecTBaMU. CTpOoeHHE MIJIaMEHH.

Uucteie BemectBa W cMecH. CrocoObl OYMCTKH BEIIECTB: OTCTaMBaHUE, (MIBTPOBAHHE, BBIMTAPUBAHME, KPUCTALTU3AIMS, TUCTHIUIALUS.
®u3nuecKue U XUMUYECKHUE ABJICHHS. XUMUUYECKHE peakuuu. [Ipu3Haku XUMHUYECKUX PEaKUUi U yCIOBUSI BOBHUKHOBEHHUS U TEUEHUSI XUMUUYECKHUX
peaKLHii.

ATOMBI, MOJEKYIbl W HOHBI. BelecTBa MOJEKYISPHOTO U HEMOJEKYISpHOro cTpoeHus. Kpucrammudeckue u amopdHBIE BeIIeCTBa.
Kpucrannuyeckue pemerky: HOHHAsA, aTOMHAs U MOJIeKyJsipHas. [IpocTeie U CiloKHBIE BeleCcTBa. XUMUYECKUM J1eMEHT. MeTasulbl U HEMETaJUIbI.
AToMHas equHuLa Macchl. OTHOCUTENbHAS aTOMHAs Macca. SI3bIK XUMHH. 3HAKU XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
Xumnueckue ¢opmynbl. OTHOCHUTENBHAs MOJEKYIspHas Macca. KadecTBEHHBI M KOJMYECTBEHHBIM COCTAaB BEIIECTBA. BBIYMCICHHS 110
xumuaeckuM hopmynam. MaccoBast 10711 XUMHYECKOTO 3JIEMEHTA B CIIO’KHOM BEILIECTBE.

BanenTHocTh xuMHueckux ayieMeHTOB. OrmnpezneneHUEe BaJIEHTHOCTH 3JIEMEHTOB 10 (opmyinam OWHapHBIX coequHeHuil. CocTaBieHHe
XUMHUYECKHUX (HOpMYJST OMHAPHBIX COCTUHEHH 110 BaJIEHTHOCTH.

ATOMHO—MOJIEKYJISIPHOE y4ueHUe. 3aKOH COoXpaHeHHus macchl BemecTB. JKusup u gestensHocTh M.B. JlIoMmoHocOBa. XuMHuueckue ypaBHEHUSI.
Tunsl xumudeckux peakuuii. Kucnopoa. Haxoxnenue B npupose. [lonyuenue kucnopoaa B 1a00patopuud ¥ MPOMBINUIEHHOCTH. DU3NYecKre U
XUMHUecKkue cBoicTBa kuciopoaa. ['openme. Oxcuabl. Ilpumenenue kucnopona. Kpyrosopor kuciopoga B mnpupozae. O30H, auioTponus
Kucinoposaa. Bo3nyx u ero coctas. 3amura aTMOC(HEpHOTo BO3yXa OT 3arps3HEHUI.

Bonopon. Haxoxaenue B mpupoze. Ilomydenue Bojnopoja B J1abOpaTopuu M NMPOMBIIUIEHHOCTH. PuU3nMyeckue M XUMHUYECKHE CBONCTBA
BoJlopoJsia. Bogopoa — BoccranoBuTenb. Mepbl 6e30macHOCTH Mpu padoTte ¢ BoopoioM. [Ipumenenne Bogoposa.

Bona. Meroasl ompenenenusi coctaBa BOAbl — aHalu3 M cuHTe3. Dusmyeckue cBoiicTBa BoAbL. Bonma B mpupojge U crocoObl €€ OYUCTKH.
Abdpauus Boabl. Xumudeckue cBoiictBa Boabl. [Ipumenenue Boxabl. Boma — pactBoputens. PacTBopumocTs BemecTB B Boje. MaccoBas nous
PacTBOPEHHOI'O BEUIECTBA.

KonnyectBenHsle oTHOmeHUs: B xuMuu. KommuectBo BemectBa. Monb. MomsipHas macca. 3akoH ABorajapo. MonspHblii 00beM ra3os.
OTtHocuTenbHAS MIIOTHOCTH ra3oB. O0bEeMHbBIE OTHOLLIEHUS Ta30B IPU XUMHUYECKUX PEaKLUsX.

Baxwneiimue kinaccel HEOpraHM4Yeckux coeluHeHHd. OKcuabl: cocTaB, kinaccuukanus. OCHOBHbIE M KHUCIOTHBIE OKcHIbl. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHE CBOKMCTBA, ITOJyYEHUE U IPUMEHEHUE OKCUIOB.

I'mapoxcunpl, ux kiaccupukamus. OcHoBanus. Cocras. lllenoun u HepacTBopuMble ocHOBaHMs. HoMmenknarypa. dusndeckue 1 XUMHUYECKHE
cBoiicTBa ocHOBaHMM. Peakuus HeliTpanuzanuu. [lonydyeHre u npuMeHeHue ocHOBaHUM. AMDOTEpHbIE OKCUIBI U THIPOKCUIBL.

Kucnotsl. Cocra. Knaccudukarus. Homenknarypa. @uzndyeckre 1 XUMUYECKHE CBOWCTBA KMCIIOT. BHITECHUTENBHBIN Pl METAJLIOB.

Comu. Cocras. Knaccuduxamnus. Homenknarypa. @usnueckue cBoicTBa coieil. PacTBopumMocTh coneil B Boje. XMMHUECKHUE CBOWCTBA COJICH.
Crioco6s1 monryuenus coneil. I[lpumenenue coneit. I'eneTnueckas cBA3b MEX/ly OCHOBHBIMH KJIACCAMU HEOPTaHMUYECKUX COCAMHEHUH.

Hemonctpanuu. O3HakoMiIeHHE ¢ 00pa3laMu MPOCThIX U CIOXKHBIX BemlecTB. CrocoObl OUMCTKHM BEUIECTB: KPUCTAIU3ALUs, JTUCTHILIISIUS,
xpomarorpadus. OnbITH, MOATBEPKAAIONINE 3aKOH COXPAHEHUSI MacChl BELECTB.



[Tony4yenue u cobupaHue KUCIOPOia METOJIOM BBITECHEHHsI BO3AyXa U Bojbl. Ompenenenue cocraBa Bo3ayxa. Komekius HeTH, KaMEeHHOTO
YIJIsl ¥ IPOYKTOB UX NEPEepadOTKH.

[Tony4yenue Bomopoaa B anmapare Kuma, mpoBepka BOJOpoJa Ha YHCTOTY, TOPEHUE BOJOPOJA, COOMpaHHE BOJOPOJA METOAOM BHITECHEHHS
BO31yXa U BOAbl. AHain3 BoAbl. CHHTE3 BOABI.

3HaKOMCTBO C 00pa3liaMy OKCUOB, KUCIIOT, OCHOBaHMM U coseil. HeliTpanu3zanus ménoun KucioTol B IpUCYTCTBUM HHIMKATOPA.

Jlabopamopnvie onvimer (C wucnonb3oBaHueM oOopymoBanus «Touka pocrta»). PaccMoTpeHHe BEHIECTB C pa3IMUHBIMUA (HHU3HYCCKUMU
cBoiicTBamu. Pa3nenenue cmecu ¢ nmomompio MarHuTa. [IpumMepbl GU3NUECKUX M XUMHUECKUX SIBICHUH. Peakunu, WUTIoCTpUpYIONIHEe OCHOBHBIC
IPU3HAKU XapaKTepHBIX peakuuu. Pasnoxkenne ocHoBHoro kapoonara meau (I1). Peakuus 3amerienus menu xene3oM. O3HakomiieHHE ¢ 00pa3liaMu
okcun0B. B3aumoneiicteue Bogoposa ¢ okcuaoM Meau (I1). OnbITel, MOATBEPKIAIONINE XUMUYECKHUE CBOMCTBA KUCIIOT, OCHOBAHHIA.

Ilpakmuyeckue pabomur: IlpaBuwia TeXHUKH O€30MACHOCTH MpH paboTe B XUMHYECKOM KaOuwHere. O3HakOMIICHHE C JaOOPaTOPHBIM
obopynoBanrueM. OuucTKa 3arpsa3HEHHON noBapeHHou conu. [lomyuenue u cBoiicTBa kucioposa. [lomydenne Boopoaa U U3y4eHHE €ro CBOMCTB.
[TpuroroBneHue pacTBOPOB COJIEH C OMNPENECIEHHONM MAaCCOBOM JOJEH pacTBOPEHHOIO BEUIECTBA. PellleHne SKCIEpUMEHTANIBHBIX 3a7ad 10 TEME
«OCHOBHBIE KJIaCChl HEOPIAHUYECKUX COETUHEHUN».

Pacuemnvie 3a0ayu: Bbruncienue OTHOCUTENIBHOW MOJIEKYJIIPHOM Macchl BellecTBa o (opmyse. BoluucieHne MaccoBOM /10y 3JI€eMEHTa B
XUMHYECKOM COEIUMHEHUH. YCTaHOBJIEHHWE NIpocTeiiiell (opMylibl BEIIECTBa IO MAacCOBBIM JOJISIM 3JIeMEHTOB. HaxoxneHue maccoBoil onu
pacTBOPEHHOIO BELIECTBA B pacTBOpe. BrlumciieHHe Macchl pacTBOPEHHOIO BEUIECTBA M BOABI JJI IIPUTOTOBJICHMS PacTBOpA OINpPENEIEHHOU
KoHUeHTpauuu. OObEMHBIE OTHOIIEHUS TIa30B INPU XHMMUYECKUX peakuusix. BbluMcieHus Mo XMMHUYECKUM YypaBHEHUSM Macchl, o0béMa U
KOJINYECTBA BEIIECTBA OJHOIO W3 MPOJYKTOB PEAKLUU MO MAacce MCXOJHOIO BEIIeCTBA, 00BbEMY WIIM KOJMYECTBY BEIECTBA, COJCPIKAIIETO
ONPEACIEHHYIO JTOJIIO TPUMECE.

Paznen 2. Ilepyoanyeckuii 3aKoH U nNepuoauyeckas cucreMa xumudeckux dj1emeHToB /[.U. MenneseeBa. CTpoeHue aToma.

[TepBble MOMBITKM KJIACCU(PUKALUU XUMHUECKUX JIeMEHTOB. [IoHsATHE O Tpymmax CXOAHBIX 3JeMEHTOB. EcTecTBEeHHbIE ceMeicTBa IIeNIOYHbIX
METauIoB U rajnoreHoB. biaropoxnsie rasel. Ilepumonnueckuii 3axon [[.JM.MenneneeBa. Ilepuonnueckas cucreMa Kak €CTECTBEHHO — HAY4YHOE
KJIaccu(uKaus XUMUYECKUX 3JIeMEeHTOB. TabauuHas ¢popma npecTaBIeHUs KIacCU(PUKAMY XUMUYECKHX J1eMeHTOB. CTpyKTypa TaOIuIIbl
«Ilepuonnueckas cucremMa xumudeckux anemeHToB [[.J. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmel, nepuoasl. Puznueckuid CMbICHT
HOPSIIKOBOTO 3JIEMEHTa, HOMEepa Neprojia, HoMepa rpymbl (A1 2IEMEHTOB A-TpyII).

CtpoeHue atoma: siipo U 3JeKTpOoHHasi 00osouka. CocTaB aTOMHBIX Si/iep: MPOTOHBI U HEUTPOHBI. M30TOMNBI. 3apsi aTOMHOTO s/ipa, MacCOBOE
YHCII0, OTHOCUTENbHAA aToMHast Macca. CoBpeMeHHast (OpMyIUpPOBKA MOHATHS «XUMHUECKUH AIIEMEHT.

OJeKTpoHHas: 000J0YKa aToMa: TOHATHE 00 PHEPreTHUECKOM YpPOBHE (JEKTPOHHOM CJIOE), €ro EMKOCTH. 3allOJHEHNE JIEKTPOHHBIX CIIOEB Y
aTOMOB 3JIEMEHTOB IEPBOT0 — TPeThero nepuoaoB. CoBpeMeHHas (popMyIHpoBKa MEPUOANUECKOTO 3aKOHA.

3HaueHue nepuoaudeckoro 3akoHa. Hayunsle noctmxenus /.M. MenneneeBa: ucnpaBieHUE OTHOCUTENIBHBIX aTOMHBIX Macc, IPEJICKa3aHHe
CYILIECTBOBAHMSI HEOTKPBITBHIX 3JIEMEHTOB, MEPECTAHOBKM XHMHUYECKUX 3JIEMEHTOB B mepuoauyeckoil cucreme. Kuszub u gesrensHocts J[.M.
Meneneesa.

JemoncTpauun: @dusnueckre CBOMCTBA IIEIOYHBIX MeTaioB. B3aumozeilcTBHe OKCHAOB HaTpus, MarHus, Qocdopa, cepbl C¢ BOJOM,
UCCIIEIOBAHNE CBOMCTB IIOJYyYEHHBIX IIPOAYKTOB. B3auMozeiicTBue HaTpys U Kajus ¢ BOJoW. Puznueckue CBOWCTBA rajJoreHoB. B3aumonencreue
IIOMUHUS C XJIOPOM, OPOMOM U HOA0M.



Pa3znen 3. CTpoenue BenecTna.

:‘)JICKTpOOTpI/II_IaTeJIBHOCTB XHMHYECKHX 3JIeMEHTOB. OCHOBHBIE BHUbBI XHMHYECKOM CBSI3H: KOBaJCHTHAS HEIOJIsIpHAas, KOBAJICHTHAaA IOJIsApHAasd,

HOoHHas1. BalleHTHOCTh 3JIEMEHTOB B CBETE BHGKTpOHHOfI TCOpHUHU. CreleHb OKUCIICHUS. HpaBHna OIpCACIICHUSA CTCIICHEH OKHUCIICHUS JICMECHTOB.
HGMOHCTpaHI/II/IZ CormocTaBieHue (bl/IBI/IKO-XI/IMI/I‘ICCKI/IX CBOICTB COG,Z[I/IHCHI/Iﬁ C KOBAJICHTHBIMH U HOHHBIMHU CBA3sIMH.
B asmopcCKyio npocpammy 6HECEHbL HEKOMOpble USMEHEHUAL.

PesepBHoe Bpemst (5 wacoB) mcmosb3yercs cieayoonmM odpasom: 1 yac — Ha mpoBeaeHue oboOImaromero ypoka mo teme «llepBoHauaibHbie
XUMUYECKHE MOHATUS». 1Yac - Ha perieHue pacueTHbIX 3a1ay «HaxoxxaeHnne MaccoBOM 1011 pacTBOPEHHOTO BEIIECTBA B pacTBope. Brruncienue
Macchl PaCTBOPEHHOI'O BEIIECTBA U BOJBI AJI IPUTOTOBIIEHUSI PAcTBOpa OIpe/IeICHHON KOHIEHTpauuny». 1 yac - Ha mpoBefeHre 0000IIaoIero

ypoka 1o teme «BakHel e Kiracchl HeOpraHMYIeCKUX COSTUHEHUI». 2 Yaca — Ha MPoBeIeHne 0000IAr0IIMX YPOKOB 32 KypC XMMHHU 8 Kracca

O0ocHOBaHHE: IIpU U3YUCHUH HA3BAHHBIX TEM HEJOCTATOUYHO BPEMCHU IJIA ITPOBCACHUA 0606H_[3.IOH_II/IX YPOKOB U YPOKOB IIO PCUHICHUTIO paC‘{éTHHX nu

KauCCTBCHHBIX 3a/la4, @ YPOKU 3TH HGO6XOZ[I/IMI)I, TaK KaK HaIIpaBJICHBI HAa p€aiu3aluio BaKHEHUIITHX Tpe6OBaHI/II71 K 3HaHHWAM ydallluxcs —
MMPUMCHCHUC ITOJTYYCHHBIX ny[ JJI1 BBIIIOJIHCHUS TPCHUPOBOYHBIX YHpa}KHeHI/Iﬁ H IIOATIOTOBKE K KOHTpOJ’IBHOI‘/‘I pa60Te.
CDOpMy.]'II/IpOBKa Ha3BaHMI pa3aciioB U TEM COOTBCTCTBYCT aBTopCKOﬁ IIporpamme.

KAJIEHJAPHO-TEMATHUYECKOE IINIAHUPOBAHHUE
Xumusi 8 kiiacc 6a3oBbiii ypoBenb (70 yacoB).

TOUKA \! POCTA

= Tema ypoxka OeMeHTHI colepKaHus TpebOoBaHus K yPOBHIO ITOJrOTOBKH 00yUaroIUXcst (pe3ybTar) /3
=
Pa3znen 1.OcHOBHBIE OHATHS XUMHH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX NpeacTaBiaenumii) (55 41.)
|. llepBonayanbHble XUMUYECKHE TOHATHS (21 4.)
1.ITpeamer xumun. Benjectsa u ux XHUMHS KaK 9acTh €CTECTBO3HAHUS. JO/KHBI 3HATD: §1
. [cBO¥CTBA. XUMHs — HayKa O BEIIECTBaX, UX CTPOCHHUH, oIpeieieHHe MpeAMeTa XUMUH, ONpe/ie/ICHHE BEIIeCTBa,
& [T/0 Nel: PaccMoTpeHHe BEmecTs ¢ CBOMCTBAx M MPEBPAIICHUSIX. CBOWCTB BEIIIECTB
X pasnMuHbBIME QH3HYECKUMHU HaGoienue, onucanue, u3MepeHue, JL0IKHEI YMETh: §
= RO CTBAML. 9KCIIEPUMEHT, MOOEIUPOBAHUE. OITUCHIBATH BEIECTBA M0 UX (PU3HUECKHM CBOUCTBAM
@) Tlonamue o xumuyeckom ananuse u cunmese.
(C ucnonvzosanuem obopyoosanusn
«Touka pocmay)
2. MeTobl ITO3HAHUS B XUMHUH. §2
3. [lpaktrueckas padota Nel. [Tpuémsi | [IpaBuia paboTel B MIKOILHOM 1a00PaTOPHH. JOJUKHEI 3HATE; §3
Oe30macHol paboThI ¢ 000PYI0BAHHEM JlaGopaTopHas mocyna IpaBuiia padOThl B XUMUYECKOM KaOMHETE
u BemecTBamu. CTpoeHue ramMenn. | ¥ 00opynosanme. JOJKHEI YMETE:

CeHTs0pb

(C ucnonvzoeanuem obopyoosanusn
«Touka pocma»)

[IpaBuina 6e3o0macHOCTH.
Haepesamenvhnvie ycmpoticmaa.
IIposedenue xumuyeckux peaxyuii npu
HA2pesaHu.

oOpammaTscs ¢ 1a00paTOPHBIM IITATHBOM, CITMPTOBKOH,
Pa3IMYyHON XUMUYECKOM MOCY 101




IHCMOJICKYJIIPHOT'O CTPOCHMU .

2 4. YucTele BEIecTBa U CMECH. Pasnenenne cmeceit. O4nCTKa BEIIECTB. JOJKHDI 3HATE: §4
8 UIL /O No2: Pa3nenenue cmecu ¢ DuUnbTpOBaHUE. OTJIMYKE YHCTOrO BEIIECTBA OT CMECH, CIIOCOOKI
& OMOIIBIO MarHMTA. HucTele BELECTBA U CMECH BELIECTB. pasneneHus cMeceit
5 (C ucnonvsosanuem odopydosanusn IIpupoouvie cmecu: 8030yX, NPUPOOHbILL 2a3, J10IKHEI YMETh:
S «Touxa pocmay) Heghmo, npupooHvle 800bL. pa3nMyaTh OMHOPOIHBIC U HEOAHOPOIAHBIE CMECH
5. ITpakTryeckas pabora Ne2. OuncTKa 3arpsI3HEHHON MOBAPEHHOM COTIH. JL0JIKHEI 3HATD: §5
4 OYHCTKa 3arpA3HEHHOM TOBAPEHHON Paszngenenne cmeceii. OUnNCTKA BEIIECTB. IpaBmIa 00paIieHns ¢ 1abopaToOpHEIM 000PYIOBAaHHEM,
@ COTII. OunbTpOoBaHHE. CIIOCOOBI pa3IeICHUs] OJJHOPOIHOM M HEOJHOPOIHOI
£ (C ucnonvzosanuem obopyoosanus cMecen
3 |«Touka pocmay) douaipl yueL; .
IPOBOJIUTH pasjiesieHre cMeceil QUIIbTPOBAHHEM U
BbIITApUBAHUEM
6. du3nuecKre U XUMHUYECKHE XuMuUecKast peakiys. Y CJIOBHs U IPU3HAKH J10IKHEI 3HATE: §6
SIBJICHHS. XMMUYECKNE PEAKLIUH. XUMHUYECKHX peakiuii. Du3ndecKue u orpezeneHne GU3NICCKUX U XHMUICCKUX SIBICHUIA,
UT/O Ne3: TIpumepst ¢us. sBICHMUIA XUMHUYECKUE SIBJICHUSI. XUMHIECKUE PEAKIIHH. HPU3HAKA XUMUYECKUX PEAKIMH M YCIOBHS MX
(pacThpaHue caxapa B CTYIIKE, ITpu3HaKK XUMUIECKUX PEAKIUi U YCIOBHSI BO3HUKHOBEHUS U T€UCHHS
A 9] BO3HHUKHOBCHUS U TCUCHUA XUMHNYCCKUX ﬂﬂj!ml—[lﬂ YMETh:
& ijg);izl,ﬂf_[e CTCIIIARRON pr6KH); peakiuii [Iposedenue xumuieckux peakyutl npu | OTIH4YaTh GU3NICCKHE U XUMHYECKUE SIBICHHSI, OIPEICIIATD
2 ot 1 IDHMEPBI XUM. ABJICHHH naepesanuu. [lonsmue o ckopocmu Xumuueckux | MPU3HAKA XUMHYECKUX PEaKIUi, YCIOBUS UX
= (ropeHue cBeuH, IPOKAINBAHNE pearyuil. BOSHIKHOBCHILSL
O MeaHOM MPOBOJIOKH, B3aUMOAECHCTBUE
ténouu ¢ ¢/¢, cepHOM KHCIOTHI C
XJIOPUAOM Oapus U T.1.).
(C ucnonvzosanuem ooopyoosanusn
«Touka pocmay)
/. ATOMBI, MOJICKYJIBI U HOHBI. ATOMBI U MOJIEKYJIBI. §7
A BeiecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTpOoeHus. KauecTBEeHHBIN M KOJMYECTBEHHbIH COCTAB
& BEIIIECTBA.
= ATOMHO-MOJIEKYIsIpHOE yueHue. [IpocThie BemecTBa (MeTalibl 1 HeMeTaluibl). CI0KHBIE BEIIECTBA
5 (opraHMYeCKHe U HEOPTAaHUYECKHE).
© 8.BemecTBa MOIEKyYISIPHOTO U §8




(C ucnonvzosanuem ooopyoosanusn
«Touka pocmay)

peakuuii. XMMHUYeCKUe ypaBHEHUS

0. [IpocThie U CIIOKHBIC BEIIECTBA. XUMHWYECKUH 3JIEMEHT. 361K Xtmuy 3HAKU Jo/KHEL 3HATE: §9,10
o [ XuMHYECKUE DIIEMEHTHL. XUMHUYECKHX DJICMEHTOB XUMHYECKHE (DOPMYJIBI. | ONpPEIEICHUE aTOMa, TPOCTOTrO U CJIOKHOTO BELIECTBA,
& /O Ne5. O3HAKOMICHIE C oGpastamu 3aKoH NOCTOSIHCTBA cocTaBa OTHOCHTEIBHBIC OTJINYHE CMECH U CIIOKHOTO BEIECTBA
= = .
S [IPOCTBIX il CHONHbIX BOLICCTE. Amosnas eounua acew, ST TpoShae 1 CHOIE BeEcTBa, cyicr
O (C ucnonvzosanuem ooopyoosanusn 4 : p p H ’
CITOYKHBIE BEIIECTBA
«Touka pocmay)
10.11. 3HaKu XUMHUYECKUX DJIEMEHTOB. §11,12
OTHOCHUTENIbHASI aTOMHAs Macca.
& [12. 3aK0H MOCTOSIHCTBA COCTaBa 3aKO0H IMOCTOSIHCTBA cocTaBa KadecTBeHHBIN U JOo/LKHBI 3HATE: §13
‘2 |Bemectn KOJIMYCCTBEHHBIN COCTAB BEIIECTBA OIpe/IeieHHe XUMUIECKOT0 JIEMEHTa, OTHOCUTEILHOMN
g (C ucnonvsoeanuem 06opyoosanus aToMHO# Macchl, 30 3HaKOB XUMHYECKHX DJIEMEHTOB
«Touka pocma») MW .
OTJINYATh TOHITHS XUMHUYCCKUHN JIEMEHT U TPOCTOE
BEII[ECTBO
13. Xumudeckue GopmMyIIbl. KomruecTBo BemecTBa, Mojib. MossipHast macca. | JQJUKHEI 3HATR: §14
OTHOCI/ITCHBHaﬂ MOJIeKyJISIpHaH Macca. ONpE€aACICHUE 3aKOHA ITOCTOAHCTBA COCTaBa, OIMPEACICHUEC
2 14. MaccoBas 10/ XUMHYECKOTO BhIUKCIIEHHE MACCOBOIL IOMIH 2IEMEHTA B XUMHUYECKON (boleym)I, OTHOCHUTEIBLHOU MOJIEKYIIIPHOU §15
& brementa B coesmmHenun. XMMHUYECKOM COCIMHCHUH. MaccChl, MaCCOBO# JTOJIM XMMHUYECKOTO JIEMEHTA
JI0IKHBI YMETh:
£ [15. BaieHTHOCTh XUMHUYECKUX IToHsITHE O BAJIEHTHOCTH XUMHUYECKUX §16
o JIaBaTh 10 TUIAHY OMMCAHKE BEIIECTB, BBHITOJIHITH PACYEThI
piemeHToB. OnpeaeneHue SJIIEMCHTOB. 1o Gopmynam
BaJICHTHOCTH SJIEMEHTOB 110 (opMyIam Ormpeziesnienue BQJICHTHOCTH 3JIEMEHTOB 110
OUHAPHBIX COETMHEHNH. (hopmynam ux coenuHeHHi
16. CocraBnenue xumudeckux ¢popmys| CocraBinenue Gpopmys coeMHEHui 1o OJIZKHBI 3HATE: §17
A OUHapHBIX COETUHEHUI 110 BAJICHTHOCTH OIpeieieHHe BaJICHTHOCTH, ONPEICISATh BAICHTHOCTB T10
'S BaJEHTHOCTH. bopmyiie, cocTosIIel U3 2-X JIEMEHTOB, COCTABIISThH
g (bOopMyJIBI 110 BAJICHTHOCTH
o J10IKHBI YMETh:
BBINIOJIHATH pacueThl 1o GopMyJiamMm
17. ATOMHO-MOJIEKYJISIPHOE yUEHHE. §18,19
BaKOH COXpaHEHUs MAacChl BEIIECTB.
o [(C ucnonvszoeanuem obopyoosanus
& «Touka pocma»)
= =
S [18. XuMuueckue ypaBHEHHUS. XuMu4ecKas peakiys. Y paBHEHHE H CXeMa XUMUYECKON peakluu. Y CIIOBUS U IIPU3HAKU XMMHUYECKHX 20
o yp p p p p

19. Tunbl XUMUYECKUX pEaKITUil.

Kiraccudukarys XaMIIecKuX peakItui o

§21




UI/O Ne6: PaznosxeHre OCHOBHOTO
kapooHnata meau (II)) (mamaxura).
UI/O Ne7: Peakiusi 3aMeIIeHUs MEIH
PKEJIe30M

(C ucnonvzosanuem ob6opyoosanus
«Touka pocmay)

YUCITY U COCTAaBY UCXOJHBIX U TOTYyUYEHHBIX
BEILIECTB

(C ucnonvzosanuem ooopyoosanus

XVMHYECKOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpenbl

COCTaB BO3yXa,

20.IToBTopenue u obobmenue no reme | [losropenne u cucremarnsauus 3YH Zo/KHEI 3HATE: §1-21
«IIepBoHauaIbHBICE XUMUYECKHUE HIOJIyE€HHBIX NIPU U3YyICHUN TCMbL 3HaKU OCHOBHBIX XUMUYECKUX 3JIEMEHTOB, PACUETHBIE
TOHATH (hopMyIbl, 3aKOHBI
2. 0 KHBI YMETD:
L% MPUMEHSTD TOJTyYSHHBIE 3HAHUS TTPH PEIICHUN PACYETHBIX
s 3aza4
21. KontponwHas pabora Nel mo teme:
«IIepBoHavanbHbIE XUMUYECKUE ITOHS-
THS.
1. Kucaopon (54.).
22. Kucnopon, ero oomas Kucnopon, puznyeckne 1 XUMUYECKHE JOoJKHBI 3HATE; §22
XapaKTEPUCTUKA, HAX0XKJIEHUE B CBOﬁCTBa, MOJIY4YC€HUC U IPUMCHCHUC. (1)I/ISI/IHGCKI/IG CBOMCTBa Kucjiopoaa, CITOCOOBI MOJIy4CHUA
[IPUPOJIC U TIOTyUCHHE. [Monyuenune ra3000pa3HbIX BEIIECTB. ero B J1JabOpPaTOPHUHU U MPOMBIIUICHHOCTH
(C ucnonvsosanuem o6opydosanus KauecTBeHHbIC peaKIny Ha Ta3000pa3HbIe J0JKHBI YMETh: )
«Touxa pocma») BemectBa. Kucnopon. Haxoxenue B mpupoze. | pa3iuyarh MOHATHSI «XUMHYECKUH JJIEMEHT» U «IIPOCTOE
KpyroBoport KKciopo/ia B Ipupoie. BEIIIECTBOY» Ha PUMEPE KHCIOPO/Ia
23. CpoiicTBa kucinopona. OKCUJBbI. I'openne. Okcuppl JOJKHEBI 3HATE: §23,24
a HpI/IMeHeHI/Ie. prrOBOpOT KHUCII0pOJa XUMHUUYECKHE CBOMCTBA KHCJIOpOJa, OIPEACICHUE OKCHUJIOB,
‘% B mpupoze. JI/O Ne8: O3HakomieHHe ¢ o0macTi PUMEHEHHS KHCII0pO/ia
é 0Opa3LamMu OKCHIOB. JoJUKHEI YMETR:
(C UCNOIb308AHULEM 050py008aﬂu}l COCTAaBJIATH (1)OpMy.];II)I OKCHUA0B, HA3BIBATH UX, COCTABJIATH
«TO‘[K(I pocma») YpaBHCHUA p€aKIHU IMOJTYUCHHUA OKCHUI0B
24. Ilpaktrueckas pabota Ne 3 [Tonyuenue, cobupanue u pacrmo3HaBaHue razoB | JOJKHEBI 3HATE: §25
[Monydenue U CBOHCTBA KHCIOPO/IA. Kucioposa. KauecTBeHHbIE peakuy Ha CIOCOOBI TMOTyYEHHsI KUCIOpo/a B labopaTopun
(C ucnonvzosanuem ooopyoosanusn KHCTOpOa JOKHEI YMETR:
«Touxa pocmay) coOupath mpuOOp IS MOIYIEeHUsT KHCIOPOAa, COOTI0IaTh
IpaBHJIa M0 TEXHUKE OE301aCHOCTH
< 125. O30H. AnoTponus KMCI0posa §26
é 26. Bo3ayx u ero cocras. Bosnyx u ero cocras. JOJLKHEI 3HATE: §27




«Touxa pocmay)

M €r0 IIOCJIEACTBYSL.
TomnmBo M cIOCOOBI €r0 CHKUTaHUS. 3aIUTa
aTMOC(epHOTo BO3/yXa OT 3arps3HeHU

ﬂg!.]'ﬂlﬂ-lbl YMETh:

BBISIBIISITH SKOJIOTHYECKHE POOIIEMBI, CBSI3aHHBIC C
3arpsi3HEHHEM aTMOc(epHOro BO3ayXa

I11. Bonopoa (34.).

SuBapb

IBEIICCTBA.

34. PerieHue pacyeTHBIX 3a1a4
«Haxoxenrne MaccoBOM JI0JTH
[PACTBOPEHHOTO BEIIECTBA B PaCTBOPE.
BrruncneHne Macchl paCTBOPEHHOTO
BEILIECTBA Y BOJABI JJISI TPUTOTOBIICHUS

[pacTBOpA OIPEIEICHHOMN

pacTBOpe 1O U3BECTHON Macce paCTBOPEHHOTO
BEIIECTBAa U Macce pacTBoputens. Berancienne
MaccChl pacTBOPSIEMOr0 BEIIECTBA U
pacTBOpUTES, HEOOXOIUMBIX IS
MIPUTOTOBJICHIS ONIPEIEIICHHON MacChl pacTBOpa
C U3BECTHOM MAaCCOBOM J10JIel pacCTBOPEHHOIO
BELIECTBA.

27. Bomopoz, ero obimas Bomopo, pusuueckue 1 XUMHUECKUE CBOMCTBA, | JIQJMKHBI 3HATEL: COCTAB MOJIEKYJIbI BOJAOPO/IA, §28
XapaKTepI/ICTI/IKa, HaX0XICHUE B MMOJIy4CHHUC. OIpeaACICHNEC BOCCTAHOBUTECIIA
IPUPOJIE, IIOTyYCHHUE [Monyuenue ra3000pa3HBIX BELIECTB. JoJLKHEI YMETE:
(C ucnonssosanuem o6opydosanus KauecTBeHHbIE peakIiy Ha Ta3000pa3HbIe AIaBATD XapaKTEPHCTHKY BOJOPOY, OMHCHIBATH
«Touxa pocma») BEIIECTBA. (bu3nUecKkue CBOMCTBA
Haxoxnenue B mpupoze.
28. CBoiicTBa U MPUMEHEHUE Bomopos, pusndeckue u Xumudeckue cBoicTBa. | JOJRKHEI 3HATR: XUMHYECKHE CBOMCTBA BOIOPO/IA, §29
BOJIOPOIA. KauecTBeHHBIE peakiii Ha ra3000pa3HbIe 00J1aCTH IIPUMEHEHUSI BOIOPOIa
UI/O Ne9: B3anmopeiicTBue Bojiopoia c | BeUecTsa J0/KHPI YMETR: 3
oxcuziom meau (11) OTIHCHIBATH XHMHUHECKHE CBOHCTBA BOTOPO/IA, 3AMHCBIBATH
é (C ucnonvzosanuem ooopyoosanusn YPABHCHILA peaKiui
s («Touxa pocma»)
= R9.IlpakTuueckas padora Ned. §30
«ITonydenne Boopoaa u
MCCTIeIOBAaHUE €TO CBOMCTBY
(C ucnonvzosanuem ooopyoosanusn
«Touka pocmay)
IV. Boaa. PactBopsbl. (84.)
30. Bona. Bopa u e€ cBoiicTBa. Bopa - pacTBopuTens. J10J15KHDBI 3HATD: §31
~ Bl. XuMuueckue cBOiiCTBa U PacTBOPHUMOCTD BEIIIECTB B BOJIEC. Olpe/IeNieHne PACTBOPUMOCTH, KOHLIEHTPALIMU BEWECTB B [§3)
Lg [pUMEHEHHE BOJBL BssemmBanue. HpI/IFOT(BBJ'IeHI/Ie PacTBOPOB. BOJIE, TIOHSTHE «MAcCOBast JI0JISI PACTBOPEHHOTO BEIIECTBAY
£ (C ucnonvzosanuem oGopydosanus OmnpeiernieHrne MacCOBOIA JIOJIM PACTBOPEHHOTO JOJKHEI YMETR:
=« Touxa pocmay) BEIIECTBA. OOBSICHSITH MPOIECC PACTBOPEHHMS C TOUKH 3PEHUS ATOMHO-
MOJICKYJISIPHOTO YU€HHUS, PEIIaTh 3a/1a4i Ha ONpe/IeICHIe
32. Bona — pacTsoputeits. Pactsophl. Maccogoﬁlz[onn pyaCTBopeEIHoro BEIIECTBA ’ 833
33. MaccoBast 10J1s1 paCTBOPEHHOTO Beruncnenie MaccoBOi JOJTU BEIIECTBA B §34




IKOHLCHTPpAalIHuKu»

35. TIpakTryeckas pabora ITpuroroBieHne pacTBopa ¢ 3aJaHHON MaccoBO# | JIOMKHEI 3HATER: CIOCO0 MPUTOTOBICHUS PACTBOPOB §35
No5. TIpUroTOBJIEHHE PACTBOPOB COJIEH | [0JICH PACTBOPEHHOTO BEIIECTBA Jo/KHBI YMETD:
C OIIpE/IeIICHHON MacCOBOH oMei MPUTOTABIHBATH PACTBOP COTH C OMPE/IETEHHON MACCOBO
PACTBOPEHHOTO BEILECTBA JI0JIEf pacTBOPEHHOTO BEIECTBA, PEIIATh 3a1auH JAaHHOTO
(C ucnonvzosanuem ooopyoosanus Tana
§ «Touka pocma»)
% 36. IToBTOpeHue u 0000IICHHE 110 IToBTopenue u cucrematuzanus 3YH J10JIPKHBI 3HATL: OCHOBHBIC IMTOHITHS 10 JAHHLIM TeMaM §31-34
R | Temam «Kucnopomy, MOJTYYCHHBIX TIPU U3yYEHUH TeM 2 1 3 J10IKHEI YMETh:
«Bomopoay, «Boga. PacTBOpbI». MPUMEHSATh 3HAHUS, YMCHUS U HABBIKH, MTOJYYCHHBIE TIPU
N3y4YCHUU JAHHBIX TCM
37. KoutponwsHas pabora Ne 2 o
remam «Kucnopon», «Bogopoay,
«Boma. PacTBopbI».
V.KosimyecTBeHHbIE OTHOIIEHUS B XUMHUH (54.)
A 38. MoJip — eqrHUIa KOJIMYEeCTBa KonnuectBa BemectBa. MossipHas macca. JO/KHEI 3HATE §36
S BermecTBa. MonsipHas macca. ONPEAEIICHUE KOJTUYECTBA BEIIECTBA, MOJIS, MOJISIPHOM
= 39. BeruncIenns o XUMHYECKUM MacChl, pacueTHbIe hopmybI §37
= YpaBHEHUSIM. JoaHpl yMETh; .
40, 3axon ABoranpo. MopHER MoTApHBIH 06HeM ra30B, OIPEAEIATH 10 (OPMYJIe YHUCIIO MOJIEH, BBIYUCIIATD 110 $38
O GroM FA30B. 3axon Asozadpo (bopMyJie Maccy JIAHHOIO BEIIECTBA, ECIIM U3BECTHO
" KOJIMYECTBO ¥ HA000POT
= @A1. OTHOCHUTENBHAS MIIOTHOCTH Ta30B §38
% (C ucnonvzosanuem ooopyoosanusn
& Touxa pocmay)
42.O0beMHbIe OTHOILLICHHS Ta30B PU §39
XUMHUYECKHUX PEAKIIHSIX
V1. Baxkneiilue KJjacchbl HeOPraHMYecKux coequHenuii (124.).
43. Okcupl: kKnaccupuKanus, Oxcunpl. Kiaccugukarust. OCHOBHbBIE U JOJKHEI 3HATE: §40
HOMCHKJIaTypa, CBOﬁCTBa, IOJIY4YCHHE, KHUCJIOTHBIC OKCHU/IbI. duznyeckue u KHaCCI/I(bI/IKaLII/IIO OKCHI0B, UX CBOﬁCTBa, CITOCOOBI
o mpumerenne. JI/O Ne XUMUYeCcKue cBoiicTBa. [lonyyenue. IIOJIy4Y€HUs], IPUMEHEHHE
§ 10: B3aumopeiicTBE OCHOBHBIX [pumenenme. . JO/KHEL YMETR: 5
8 OKCHIIOB C KHCIIOTAMH. XUMHAYECKHUE CBOUCTBA OKCHUI0B J0Ka3bIBATh XI/IMI/I‘I?CKI/IG CBOHCTBA OKCHJOB, 3aITMChIBATH
© (C ucnonvzosanuem oo0opyoosanus YPAaBHEHHUS PEaKIIUi
«Touxa pocmay)
44. T'unpoxcuibl. OCHOBAHMUS: Ocuoanus. Knaccugukarms. Homenknarypa. J10JIKHBI 3HATD: §41




KiaccupuKalys, HOMEHKIATypa,
[1OJIy4YEHHE.

XUMHUYECKHE CBOWCTBA PACTBOPUMBIX U
HEPAaCTBOPUMBIX OCHOBaHMM Peakius

KJIACCU(PUKAIUIO OCHOBAHHH, X CBOWCTBA, CIIOCOOBI
MIOJTyYeHUs], TPUMEHEHNE

45. XuMH9eCKHie CBOMCTBA OCHOBaHMA. | HEHTPaIH3aliy JO/KHEL YMETR: 5 . §42
71/O Nell: CBoficTBa PACTBOPHMBIX 1 ZIOKa3bIBATh XUMHIECKHE CBOFICTBA OCHOBAHHIA,
HEPACTBOPHMEIX OCHOBAHHI, 3aMKChIBATh YPABHCHUS PEAKIHIA
UI/O Nel2: BzaumopeiicTBre mmenoueit
C KHCJIOTaMH.
UI/O Nel3: B3aumoneiictBue
HEPACTBOPUMBIX OCHOBAHHUH € (C ucnonvzosanuem ooopyoosanus «Touka
KHUCJTOTaMH. pocman)
UI/O Nel4: PaznoxxeHue THAPOKCHIA
menu (I1) mpu HarpeBanuu
46. AMdoTepHbIC OKCHIBI U (C ucnonvzosanuem ooopyoosanusn «Touxa §43
CUPOKCHIBI. pocmay)
% UI/O Nel5: B3aumopeiicTBue
% [MIPOKCH/IA LMHKA C PACTBOPAMH
S [KHCIJIOT ¥ LIEI0YEH.
47. Kuciotsl: coctaB, kitaccudukanus,| Onpenenenue xapakrepa cpeipl. MHIuKaTopsl. JOJKHPI 3HATE: §44
HOMEHKJIATypa, MOJTy4eHHe KHCIIOT. Kucnotel. Knaccuduxanus. Homenknarypa. KJIaCCH(HKAIIMIO KKCIIOT, UX CBOWCTBA, CIIOCOOBI
8. XUMHYIECKHE CBONCTBA KHUCIIOT. dusnYeCKre ¥ XUMHYECKUE CBOMCTBA KHCIIOT MOJTyYCHHUS, IPUMEHCHHUE §45
J1/0 Nel6: JleifcTBHeE KUCTOT Ha Britecuurenshsiii psa H.H.bexerona. J0JKHEI YMETh: }
I/IHZ[I/IKaTOpI)I. J-[/O 17 OTHOHICHI/IC HpI/IMeHeHI/Ie. J0Ka3bIBAaTh XI/IMI/I‘I\?CKI/Ie CBOHCTBA KHCJIOT, 3aIIUChIBATh
KHCIOT K METAIIIAM. (C ucnonvzosanuem odopyoosanus YPaBHEHHs peaKLMi
«Touka pocmay)
49. Conu: knaccudukanus, Conu. Knnaccugukanus. Homenkinarypa. Jo/KHEI 3HATh:  KnaccuUKaLUIO CONe, ux cBoiicTBa,  (§46
& HOMEHKJIaTypa, crocoObl HOTYYEHH s Croco0bI IOTyYeHUs COJICH. CITOCOOBI MOTYUICHHS, MPUMEHEHNE }
§ 50 CBOﬁCTBa COJ‘Ieﬁ B!N!)‘]Jﬂ-ll)l YMECTh: /10Ka3bIBaTb XI/IMI/I‘IGSKI/IC CBOMCTBA §47
COJIEH, 3aIUChIBATh YPABHEHHS PEaKInil
51. 'eHeTnueckas CBSI3b MEXKIY ITonsiTE O reHETHYECKOH CBA3H U JOJKHEI 3HATER: ONpe/ieiieHHe OCHOBHBIX KJIACCOB
OCHOBHBIMH KJIACCAMU TEHETUYECKHX PsIIaX METAIIOB U HEMETAIIIOB. HEOPraHUYECKUX COCIMHEHHH, KIacCH(DUKAIIHIO,
HEOPraHHYECKUX COCIUHCHNUI FEHETHYECKYIO CBSA3b MEXK/Y KIIaCCaMH
JI0JIKHBI YMETh: JTOKa3bIBaTh XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HCOPIraHMYCCKUX BEIIECTB, COCTABIIATH
TeHETHYECKHE IIEMTOYKH U3 BEIIECTB Pa3HbIX KJIACCOB
= [52. ITpakTrueckas pabota Ne6. PerieHue sKcriepUMEHTAIBHBIX 3a71a4 JI0/UKHEL 3HATE: §48
S [Perenue SKCIIEPUMEHTANBHBIX 331aU | Pa3/IMYHbBIX THIIOB Ba)KHCHIIINE XUMHYECKUE CB-BAa HEOPTAHUYECKHX B-B
= /To15KHBI yMeTh:




o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCTUHEHUN»

(C ucnonvzosanuem ooopyoosanusn
«Touka pocmay)

MPaKTHYECKH TIOKa3bIBATh CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKHMX BEIIECTB, COOIIOAATH PABHUIIA TI0 TEXHUKE
0€30I1aCHOCTH

DHEPreTUYECKUM YPOBHSIM.

OJICKTPOHOB 11O CJIOAM, (bOpMLI SJICKTPOHHBIX

CTPOCHUEC aTOMA, SBHAYCHUC ITOPATKOBOI'O HOMEPA,

53. TToBTOpeHue 1 0600IIeHre 0 TeMe|OCHOBHBIE KIIACChl HEOPTAHMIECKUX BELIECTB. §40-47
«Ba)kHelIe K1acchl HEOPraHMYECKHUX IXuMHUUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHUN
COCTUHEHMIN
54. KontponpHas padora Ne3 o
reme: «OCHOBHBIC KJIaCChI
HEOPraHUYECKUX COCTMHEHUI.
Paznesn 2. [lepuoanyeckuii 3aK0H U NEPUOANYECKasi cHcTeMa XuMuYecKux j1emeHToB .. MenneneeBa. Ctpoenune atoma. (7 4acoB)
VII. Illepuoanyeckuii 3aKoH U cTpoeHue aroma (74.).
55. Knaccudukanus XuMHUIeCKuX XUMUYECKHIA 3JIEMEHT. J0JKHBI 3HATD: §49
nNIIEMEHTOB. Knaccudukanuym XuMHUIeCKUX 3JICMEHTOR. onpezeneHrue aM()OTEPHOTO OKCUIA U TUAPOKCHUIA, TICPBhIC
[lonsTHE O TpyNITax CXOMHBIX 3JIEMEHTOB. MOTIBITKH KITACCU(UKAINY XUMUIECKHUX JIEMEHTOB
AMpOoTEpHOCTS. J1OKHEL YMETR:
SKCIIEPUMEHTAIBHO JTOKA3bIBaTh aM(OTEPHOCTh THAPOKCHIA
56. [Tepuonnyeckuii 3akon /1. U. Ilepuoauueckuii 3aK0OH XUMUYECKUX 3J1EMEHTOB | JIOJRKHBI 3HATE: §50
MeHeneena. J.A. Menneneena. ompezieNieHue Meproa, TPYIITbI, (YU3MUECKUI CMBICIT HOMepa
IepUoaa U IPYIIIbI
J101KHBI YMETh:
OIINUCBhIBATHh XUMHUYCCKHUEC DJICMCHTHI UCXOAS U3 ITOJIOKCHUS B
=2 MepHUoIe, TPYIIE U CTPOSHUS aToMa, OOBICHITh H3MEHEHHE
& CB-B B IIEPUOJIC U IPYIIIIE
= -
< 57. llepuoanueckas Tabmuna IMeproauueckuit 3akoH u Ileproanyeckas §51
XUMUYECKUX DJIEMEHTOB CHUCTEMA XUMHNYCCKHX BJICMCHTOB ]II/I
Mengeneesa. I' pynmsl u nepuoisl
nepuoanyeckor cuctemsl. Kopotkuii u
JUTMHHBIA BAPUAHTHI IEPUOINICCKON TaOIHIIBI
58. Ctpoenue atroma. CoctaB aToMHBIX | CTpoenue aToma. SIapo (pOTOHBI, HEUTPOHKI) U J1QJKHEI 3HATE: §52
sep. 30TombI. ANEeKTPOHBI. 30TOTIHI. [POJIb TIEPUOTUUECKOT0 3aKOHA JIJISl Pa3BUTHSI HAYKH, TEXHHUKH,
CocraB aTOMHBIX SIIEp OCHOBHBIE 3Tallbl )KU3HU U JiesTenbHocT J[.M1.Menaeneena
J101KHBI YMETh:
ITOKa3bIBATh OCHOBHBIE MTOJIOKEHUS TUATCKTHKH HA IPUMEpPE
nepnozmqecxof/i CUCTEMBI 1 CTPOCHUSA aTOMa
59. Pacnipeenienne 3J€KTPOHOB 1O DJeKTpoHHas 000JI04Ka, PACIIONI0KECHHE V10IsKHBI 3HATD: 8§53




opOuTanei, cnapeHHbIC U HECIIAPCHHBIC
AIEKTPOHBI, JIEKTPOHHBIE (DOPMYITBI H
SJIEKTPOHHBIE AYECUKHU

OIpeieICHUE U30TOOB
JOJKHEI YMETh: ONKCHIBATH XUMHUYECKHUI 3JIEMEHT C TOUKHU
BPEHMSI CTPOCHIS aTOMOB

reme: «CTpoeHue BELECTB.

XUMHUYECKast CBA3L)

THUIbI XUMUYECKUX CBS3EH: KOBaJICHTHAS
(ToJisipHast ¥ HETOJIAPHAs), HOHHAS.

EQJI)KHI)I YMETh:

IMPUMCHSATH IIOJIYYCHHBIC 3HAHUA, YMCHU A, HABBIKH Ha

60. 3HaueHHe NEPUOIMYECKOIO 3aKOHA. $54
Hayunsie noctmxenus . U.
~ MeHnneneesa
3 61. [ToBTOpEeHME U 0600IIEHNE IO [TeproauuecKuii 3aK0H ¥ CTpOocHHE aToMa. DU3MUSCKUI CMBICIT IOPSAKOBOIO HOMEPA 3JIEMEHTAa K COBPEMEHHOE
) reme: Ilepuoaudeckuii 3aKoH u npencrarienue [lepuoguueckoro 3akoHa. [IpuuuHbI U3MEHEHHS METATUYCCKAX U HEMETAJUTMYECKUX CBOMCTB B
< [epHOAMYECKAs CHCTEMA XUMHUUYECKUX [ICPHONAX H B IPYIIIAX. [Mepuoanueckuii 3aK0H U NIEPUOIUIECKAS] CUCTEMA XUMHUYECKUX dneMeHToB [1.1.
pinementoB JI. . Menneneesa. Menzeneesa.
Crpoenne atoma. 3HaueHHE MEPUOINYECKOro 3aKoHa. JKu3Hb u aesrensHocTh . JM1.Menneneena
Paznen 3. CtpoeHue BenecTBa. XuMu4ecKasi CBsi3b. (7 4acoB)
VIII. Ctpoenne BemecTBa. XuMnueckas cBA3b (74.)
62. DIIEKTPOOTPHUIIATEILHOCTh Crpoenue MoeKyil. XUMHYECKas CBA3b. J10JIZKHBI 3HATE: 8§55
XUMHUUYECKUX DJIEMECHTOB 9J’I€KTpOOTpI/I]_[aTCJ'II>HOCTB XUMHNUYECCKUX OIIPEACIICHUEC SJICKTPOOTPULIATCIbHOCTHU
3JIEMEHTOB. JOJKHEI YMETh:
OHpeZ[eHﬂTb pa3J’II/I‘IHI)I€ BHUJIbI KOBaJ]CHTHOﬁ CBsI3U,
BaNmMCHIBATh CXEMbI 00PA30BaHUS BEIIECTB
63. KoBasienTHas cBs3b. [lomsipHas u Xumudeckas cBsi3b. OCHOBHBIEC BUIBI J10I3KHBI 3HATH: §56
HEMOoJIIpHAas KOBAJICHTHEIE CBI3U XUMHUUYCCKOU CBA3U OIIPEACIICHNE KOBAJICHTHOU IMOJIAPHOMN, HCTIOJIAPHOU CBA3H,
64. lonHas CBSI3h MOHHOU CBSI3HM, MEXaHU3MbI UX 00p-HHUS §56
J10JIZKHEI YMETh:
OMpeIeNIATh HOHHYIO CBSI3b Pa3IMYHbIC BUIBI
65. BalleHTHOCTD U CTCIICHD IToustue o crenenu okuciaenus. Cocrapnenne  |J1OJKHEI 3HATR: §57
S lokucenus. [IpaBuia onpeaeneHus (hopMyI COSIMHEHUI TIO CTETICHU OKHUCIICHUSL. onpeeeHue ¢.o.
S lcremeneii OKHCIICHUS DJIEMEHTOR [paBuna onpeneneHus CTSTICHH OKUCIICHUS J10JIKHBI YMETB:
DJIEMEHTOB OTIpEIeNIATh CTENICHb OKHUCIICHUSI 10 (hOpMYJIaM U COCTaBJISATh
(hOpMYJIbI 11O H3BECTHO C.0.
66. OKHCIINTENBEHO- Knaccubukarys XUMHYECKUX PEaKIUi Mo V10JIZKHEL 3HATE: §57
BOCCTAHOBUTEIIbHBIC PEaKIIUHU W3MEHEHUIO CTETNICHEH OKUCIICHUS XUMUYIecKux  jonpeaenenne OB peakmnuu, OKUCIUTENS, BOCCTAHOBUTEIS,
3JIEMEHTOB. MPOIIECC OKUCIICHUS U BOCCTAHOBJICHHS
OB peaknuu. OKUCITATEND U BOCCTAHOBUTEIb J10/IZKHEI YMETE:
BanmceIBaTh npocteiimue OB peakiuu, COCTaBIATh CXeMY
PIEKTPOHHOTO OaJilaHca
67. HOBToperIe u 00001IeHHE 110 CtpoeHue aToMa 1 MOJIEKYJ . XMMHYECKasl CBSI3b. ZKHEBI 3HATEL:OCHOBHBIE ONPEAECIEHNS IO TEMAM §55-57




OB peakuuu. OkuciuTe b [MPaKTUKE

68. KonTponbHas padota Ned mmo
remam: «I13 u IICXD JI. U.
Menneneea. CTpoeHue aTomay
«CTpoeHHe BelIeCTB. XUM. CBSI3b)

Pezepenoe epems.

69. 70. O6006mmeHne, cucTeMaTU3aIys U KOPPEKIUsA 3HAHUHA yJaIIuxcs 3a Kypc
XUMHH 8 Ki1acca

CPEACTBA KOHTPOJISI k yuebHOMYy Kypcy XuMHHU 8 KJacc
KonTtponbshas padora Nel o teme: «IlepBoHava/ibHbIe XHMHUYECKUE TOHSTHS) Bapwuanr 1.
1.3anuimre Npou3HOIIeHHE Ha3BaHui hopmyi u Gopmysiel mo HaszBauuto BerecTB: 3AICI3 Cu(OH)y, LiF, 2FeO, maruuii-sc, 113-0-/1Ba,
apreHTyM-(Top, CHJIMLUYM-0-/1Ba
2. OnpenenuTh BaICHTHOCTH 3JIeMeHTOB 110 (popmyiie BemiecTBa: a)Naz0 ; 6)BaCly ; B)NO ; r)CHa
3.CocTaBuTh (POPMYITBI CIOKHBIX BELIECTB, COCTOSIIMX M3 CIACIYIONUX XMMUYECKUX 3JIEMEHTOB: a)kanbius u xijopa (I); 6)pocdopa (1) u
BOJIOPO/Ia; B)BOJIOPOJA M KUCIIOPOa; T) cepedpa u Kuciopozaa
4.PaccTaBuTh KOXQPHUIIMEHTHI B ypaBHEHUsX. [1019epKHYTh (POPMYIIBI CIIOKHBIX BellecTB. OMpeaeuTh TUITBI XUMUYCCKHX PEaKITHIA:
a) Al +S=AlS; 6)Zn+HCI=2ZnCl; + H2 B) Au203=Au+ 0Oz 1)P205 + H20 = H3POg4
5. Berunciaure MaccoBbI€ HOMIH diIeMeHTOB B Bemectse CuO.
6.Paccunraiite Monekysspayto mMaccy Bemects: Al(OH)s, CaS
Bapuanrt 2.
1.3anumuTe Mpou3HONIeHHE Ha3BaHUi hopmyn u popmyisl o HazBaHuio BemecTB: 2MgF2 KOH, NazS, 5Br;, kansumii-Tpu-3H-/1Ba, 3¢-0-/1Ba,
beppyM-XJ10p-TpH, all-1Ba-o0
2. OnpeieuTh BAJICHTHOCTH 3JIeMEHTOB 1Mo (hopmyite Bemiectra: a) COz; 6) Cu20; B) KaN; r) AlBr3
3. CoctaBuTh (GOPMYIIBI CIOXKHBIX BEIIECTB, COCTOSIINX U3 CIACAYIOMINX XUMUUECKIX 3JIEMEHTOB: a)KHCIOPO/Ia M HATPHsL; O)MarHusi U BOJAOPO/IA; B)
menu (II) m kucnopona; r)azora (I) u kuciaopoaa
4. PacctaButh K03 purineHTH B ypaBHeHUIX. [loquepKkHYTH (hOPMYITBI CIIOKHBIX BemecTB. ONpeeTNTh THITHI XUMHUYECKUX PEaKIIH:
a) CuClz + Zn =ZnClz + Cu 6) H2 + Bro = HBr B) Na2O + HO =NaOHr) CHs=C + H»
5. Beruucnure MaccoBble JJ0IH 31€MEHTOB B BemecTBe Ag0.
6.PaccuuTaiite Mmosekynsapayro Maccy Bemects: Fe(OH)3, KoCOs

KounTtpoannast padora Ne2. Tema: "Kuciopon. Bogopoa. Boxa. Pacteopni"




BAPHUAHT 1.

. CampbIif pactipoCTpaHEHHBIN XHMHYECKHH 3JIEMEHT B 3¢MHOM Kope: a) BOJIOpo, 0) KUCIOPO/I, B) cepa, T') JKeIe30

. Kucnopos 1 Bomopoa MOKHO MOJTyYHTh, Pa3jioKKB BEIIECTBO: a) BOAY, 0) COJb, B) KUCJIOTY, T) MapraHIIOBKY

B npoMbIIIiieHHOCTH KACIOPOA MOXKHO TIOTYYUTh U3: @) BOABI, 0) BO3IyXa, B) MApTaHIIOBKH, T') COJIH,

. CrioxHbI€ BEIIeCTBa, COCTOSAIINE U3 ABYX AIEMEHTOB, OIMH M3 KOTOPHIX KUCIOPOJ 3TO: ) OKCUIBI, 0) CONH, B) KHCIOTHL, T) OCHOBaHHSA
. B Meaunune, a Tak ke, U1 CBapKU M Pe3Ke METAJUIOB IIPUMEHSIOT: a) BOJOPO/, 0) KPEMHHUM, B) TFOMUHHMIA, T') KUCIOPOT

. B coctaB Bo3yxa HE BXOAWT: a) BOAOPOJ, 0) KHCIOPOJ, B) YIIIEKUCIBIN Ta3, T) aproH

. K TBEéptOMy TOTUIMBY OTHOCHTCS: a) He(Th, 0)TOpd, B) ME€TaH, I') Ma3yT

. [Ipu peakiiu akTUBHBIX METAJLIOB C BOJIOW KPOME TMIPOKCUIIOB BBIICISACTCS: a)BOJOPO/I, O)KUCIOPO, B)METaH, IHe(Th

. CaMbIii N€TKMii Ta3: a) CCPHUCTEIN, 0) KUCIOPO/, B) YIJICKUCIIBIH, T') BOIOPO.

10. Ecnu 3axedb BOJIOPOJI, TO MOJIYYUTCS: a)BO3yX, 0)METaH, B) BOJIA, I') YIJICKUCIIBIN ra3

11. OgHOPOIHBIE CHCTEMBI, COCTOSIIUE U3 MOJIEKYJI PACTBOPUTEIIS U PACTBOPEHHOTO BEILIECTRA: a) B3BECH, 0) paCTBOPHI, B)CYCIICH3UH, T') IMYJIbCHU

:

©CONOUAWNRE

2-gyacte l.Bcmasvme nponywiennoe cioeo:

A) BemectBa, KOTOpbIC YCKOPSIOT XUMHUYECKHE PEAKI[UH, HO CAMH MTPH 3TOM HE PACXOAYIOTCS, HA3bIBAOTCS ...

Bb) Cmecu, B KOTOPBIX MEJIKHE KaIeIbKU KaKOW-JIN00 KHUIKOCTH PAaBHOMEPHO PACIPE/ISIICHbI MKy MOJICKYJIaMH JPYTOi KUJAKOCTH, Ha3bIBAIOT ......

B) PactBOp, B KOTOPOM J]aHHOE BEIIECTBO MPH JAHHOU TeMIepaType OOIbIlie He PACTBOPSETCS, HA3bIBAIOT ......

2.Cocmaevme u naiioume Ko3gguyuenmol 0,131 ypasHeHUI XUMUYECKUX PeAKUUIL:

a) TOpeHUs KaJbIus, 0) TOPSHHS JINTHS, B) B3aMOJEHCTBHUS BOJIOPOJIA U XJIOpa, T') B3auMoAeicTBrs Boxopona u CuO

3.PaccuuTaiite, Kakyro Maccy BOABI HEOOXOIUMO B3STh JUIsl IPUTOTOBJICHHS PACTBOPA ¢ MaccoBoii josieli BenectBa 20%, ecim HyxHO pacTBoputh 100T conn.

1-11 yacTh BAPUAHT 2.

. CaMbIil pacipOCTpaHCHHBIH XMMHUYECKUH 3JIEMEHT BO BeesieHHOI: a) Boiopo 1, 0) KUCIIOpOo, B) cepa, T') KeIe30

. [Ipn nmpokaarBaHUM OKCHJIA PTYTH KPOME PTYTH MOJTydaeTcs eme: a) KUCIopol, 0) BOJIOPO/I, B) aproH T') HEOH

. BemecTBa, yckopstomme XuMUYeCcKIe Peakiiy 3TO: a) PaCTBOPEI, 0) CMECH, B) BO3IyX, I') KATAIN3aTOPHI

. UTo uMeeT KUCIIOopOT KaK BEIIECTBO: a) BKYC, 0) 00bEM, B) I[BET, T') 3amax

. B Bo3ayxe kucnopona o o0wsémy: a) 78% 6) 2% B) 21% 1) 23%

. st ropeHus BetecTBa HE00X0IUM JOCTYIL: a) BOAOPO/ia, 0) KUCIOpO/ia, B) aTFOMUHHUS, T) KPEMHUS

. Kkuakomy TorumBy otHocuTes: a)Topd 0) MeTaH B) HEQTH T') yroib

. Boopoi MOXXHO TOTy4UTh TP PEAKLUN METAJUIOB C: a) KUCIOTON 0) COJIBIO B) OKCHIAMH I') PTYTHIO

. BocctaHoBUTE IRHBIE CBOMCTBA BOIOPOJI MMPOSIBIISIET B PEAKIIMSX C: a)OKCHIAMU METAJIOB, 0)BOIOH, B)PTYTHIO, T)MEIBIO

10. Cmecu, B KOTOPBIX MEJIKHE YaCTUIIBI TBEPIOTO BEIIECTBA PABHOMEPHO paciipeesieHbl MEX/ly MOJICKYJIaMHU BOJBI, HAa3bIBAIOT: a) B3BECH, O) pacTBOPEI, B)
CYCIIEH3H1H, T) SMYJIbCUU

11. Meton onpeneneHust cocTaBa BEUIECTBA MyTEM HX pasIoKeHUs Ha OoJiee IpOCThie Ha3bIBAIOT:

a) aHanu3oM, O) CHHTE30M, B) QriIbTpaluei, I) AUCTUILIAINEH

2-a yactb I1.Bcmasvme nponywiennoe cnogo:

A) CrnoxxHBIE BelecTBa, KOTOPBIE COCTOAT M3 IBYX AJIEMEHTOB, OJJUH U3 KOTOPBIX KHCIOPOI, HA3BIBAIOTCA . .......

b) OmHOpOIHBIE CHCTEMBI, COCTOSIINE U3 MOJIEKYJT pACTBOPUTENSI U pACTBOPEHHOTO BELIECTBA, MEXKY KOTOPBIMHU MPOUCXOTUT (HU3NIECKOE U XUMHUECKOE
B3aUMOJICHCTBHUE, HA3BIBAIOTCA .......

O©CoO~NO O, WNPF



B) PacTtBOp, B KOTOPOM AaHHOE BEMIECTBO NP TaHHOW TEMIIEPATYpE €IIE€ MOXKET PAaCTBOPSITHCA, HA3BIBAIOT .. ...

2.Cocmasbvme u naiioume Koighpuyuenmol 014 ypasHeH Ul XUMUYECKUX PEAKYUIL:

a) TOpEHUS aATFOMUHMSI, 0) TOPEHUS YIIIepo/ia, B) B3aUMOJICHCTBYS BOAOPOA U CEPBI, T) Pa3IOKEHUSI BOIbI

3.BerauncimTe Maccy BoJIbI, B KOTOPOH HY>KHO PACTBOPHUTH 25T caxapa, 4ToObI MOMYYUTh PACTBOP C MACCOBOM AoJieli pacTBopEHHOTro BernecTBa 10%.

Kontpoannast padora Ne3 «OcHOBHBIE KJIACCHI HEOPTaHUYECKHX BelleCTBY Bapuanr 1
1.13 nepeyns GopMyI1 BHIUIINTE OTACIBEHO (GOPMYIIbI OKCHIOB, OCHOBAaHUIA, KMCIIOT M cojied u naiite um HazBanus: KoO, AI(OH)s, HNOz HCI, BaO, BaSOs,
A|P04 , COz, HsPO4 , Fe(OH)z, Ag C|, NaNO3, A|203

2. JlTana cxema nipeBpainenuii. CoctaBbre ypaBHeHus peakuuit. Cu — CuO — CuCl, — Cu(OH):

VKaXuTe TUIl peaKLUil.

3. C Kak“MH U3 TEPEUUCICHHBIX BelecTB OyaeT pearnpoBath coisiras kucinora: HCl, CaO, CO,, H,O, Mg,Ba(OH),. HanuiuTe ypaBHEHHUS OCYIICCTBUMBIX
peaxuumii.

4. Hanmmiure hopMyJibl CIEAYIOIMX COJIEl: cyabhara Kaaus, HaTpara oapus, kapboHara Hartpus, pocdara Kanbls, cyiabdara [uHKa, Cyabhua xenesa (11),
xnopuna meau (1), cunukara kanus, cynbdura HaTpHs, OPOMHUIa AMFOMHUHUS, HOAM/IA KaIWs, THApOKapOoHaTa MarHus, Turuapodocdara Kamms.

1. V3 mepedns ¢popMyIT BRIMUAIIATE OTACIHEHO (hOPMYITBI OKCHAOB, OCHOBAHHIA, KUCIIOT U COJIEH U TalfTe UM Ha3BaHUS: Bapuant Ne 2

H,S, A|(N03)3, H2CO3, Ca(OH)z , FE(OH)s , NaCl, Fe,0s, H,SiO3, CO, CaCOs, H.0, Mg(OH)z, P20s

2. Jlana cxema nipeBpamniennii. CocraBbTe ypaBHeHus peakuuii. Ba — BaO — Ba(OH), — BaCl;

VYKaXuTe TUIl peaKLuil.

3. C KaKuMH 13 TIEPEUNCIIEHHBIX BEIECTB OyIeT pearupoBats consuas kuciaora: Mg(OH),, H20, Fe, Ba(NOs3),

Hanummre ypaBHEHHs OCYILIECTBUMBIX PEAKLUH.

4. Hanmmmure GhopMyJibl CISIYIOMUX COSTUHEHMI: Xopuaa oapus, okcuaa meau (II), ruapodocdara natpus, okcuaa ceunia (II), cynbdara 1nuHKa, KpeMHEBOH

KHCIIOTHI, HUTpaTa cepedpa, kapOoHaTa MarHus, HUTpUTa Oapus, ruapokapbonara 6apusi, cynbhuna xesesa (111), okcunaa amromunus, GocHOpHOH KUCTOTHI.
Bapuanrt Ne 3

1. 13 nepeunst GopMyIT BHITUIIUTE OTJAEIBHO JOPMYJITBI OKCHIIOB, OCHOBAHHM, KMCJIOT U COJIEH M JaiiTe UM Ha3BaHUS:

N205, HzSOs, CUOH, Ca(OH)z, 803, H3PO4, Mg(N03)2 NaOH, N3.3PO4, FeC|3, Nazo, HzSO4, H,S

2. lana cxema npeBpamienuii. CoctaBbTe ypaBHeHus peakuuit. Zn — ZnO — ZnCl; -»Zn(OH);

VYKaxXuTte TUIl peakuil.

3. C KakuMH M3 MEePEUNCIICHHBIX BEIIECTB OyaeT pearupoparth a3oTHas kuciora: NaOH, CO,, CaO, Na;COs, H.O. Hanuiure ypaBHEHHUS OCYIIECTBUMBIX

peakiuii.

4. Hanumre GopMyJIibl CIEAYIOIINX BEIECTB: Cyab(ara MeIu, CUITMKaTa HATPpHsl, THAPOKCHIA KalbLUs, OKCHJIA aJlFOMUHUS, HUTpara ceuHua (1), xmopuna

AIOMUHMSL, TUAPOKapOoHaTa Gapusi, noauaa kanus, Hurpura sxenesa (I11), dochara auTus, a30THOM KUCIOTHI.

TOUKA \’ POCTA
9 knace. Kypc: HeopraHu4veckasi XuMus \

Conepxxanne y4eOHOro npeamera



IMoBTOpEHNE OCHOBHBIX BONPOCOB 8 Kiacca (3 yaca)
[lepnonnueckuii 3akoH u [lepuonnueckas cucrema Xumudeckux semeHToB [[.1. MenzaeneeBa B cBeTe TEOpUU CTPOCHHS aTOMA.
Xumunyeckas cBsa3b. CTpoeHue BenlecTBa. TUIBI KPUCTAIIIMYECKUX PELLETOK.
XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX BEIIECTB. PacueTsl 10 XUMUYECKUM YPABHEHUSM.
Hemoncrpauuu. Tabmuna «Bunel cBsazei». Tabnauma « TUIBI KPUCTALTHYECKUX PELIETOK

Tema 1. Kitaccupukanus XuMudecKuxX peaxkumii (6 1)
TennoBoit 3¢dexr xummuueckor peakuuu. TepMoXxMMUYECKHe ypaBHEHHs, pacdeThl 1Mo HUM. CKOPOCTh XMMHYECKHX PEaKIHid. 3aBUCUMOCTh
CKOPOCTH XMMHUYECKUX PEaKLUHMl OT pa3juyHbIX YCJIOBHI: OT IMPUPOJBl PEArupyrOLIUX BEIIECTB, IUIOMAAN IOBEPXHOCTH CONPUKOCHOBEHHMS,
KOHLEHTPALlUU pearupyrolyx BElIeCTB, TEMIIEPATyphl, KaTaau3aTopa. XUMUYECKOE paBHOBECHE, YCIOBUS €ro cMeleHus. Pemenue 3aaay.
Jemoncmpayuu. JleMOHCTpanMs OIBITOB, BBIACHSIONIMX 33aBHCUMOCTh CKOPOCTH XHUMHUYECKHX peakuuil oT pas3inuyHbiX ¢akropos. (C
ucnoavzoeanuem ooopyooeanusn « Touxa pocmay)
Tabauysr «OOpaTHMBbIe peakuny», «XUMHUECKOe paBHOBecHE», «CKOPOCTh XUMUYECKOU PEAKITHI.
Pacuemmnvie 3a0auu. PacdeTsl 10 TEpPMOXUMUYECKUM YPABHEHUSIM.

Tema 2. DnekTpojuTHuyecKkasi ruccouuanus (74)
DNEKTPOIUTHI U HEIJEKTPOIUTHI. DIEKTPOJIIUTUYECKAs IUCCOLMALIMSI BELLIECTB B BOAHBIX pacTBopax. Monbl. KaTroHb!l u annonsl. ['ugparnas teopus
pPacTBOPOB. DIEKTPOIUTHYECKAs AMCCOIMAIMS KHUCIOT, Ienoued u coneil. CnalOble U cuiibHBbIE ANEeKTpoiauThl. CTeneHsb auccouuanuu. Peakuuu
MOHHOTO 00MeHa. OKUCINTENbHO-BOCCTAHOBUTENIbHBIEC peakni. OKHUCIUTENb, BOCCTAHOBUTENb. | MAPOIHN3 Coei.
Lemoncmpayuu. cipiTaHue pacTBOPOB BEIIECTB HA MIEKTPUYECKYIO TPOBOJUMOCTD. JIBH’KEHNE HOHOB B DJIEKTPUYECKOM II0JIE.
Jlabopamopuvie onvimul. Peakiiuu oOMeHa MEKy pacTBOpaMu IEKTPOTIUTOB. (C ucnonvzoeanuem ooopyoosanusn « Touka pocmay)
[TpakTuyeckas pabora. Pemenne skcrepuMeHTaIbHBIX 33/1a4 [0 TeMe «JIEKTPOIUTHYECKask AUCCOLUALIUS.

Tema 3. 'anorenni(5 )
[Tono>xeHne rajgoreHoB B NEPUOJUYECKON CUCTEME M CTPOEHHE MX aTOMOB. DU3MUECKHE M XMMUYECKUE CBOWCTBA TraoreHoB. CpaBHUTEIbHAs
XapaKTepucTHKa rajgoreHoB. [Ipumenenue ramoreHos. Xiaoposogopo. [lonyuenue. @uznyeckue cpoiictsa. CosisiHas KUCIOTA U €€ COJIH.
Ilpakmuueckas paboma. Ilonydenue xJ0poBOJOPOAA U U3yUeHue ero CBOUCTB. (C ucnonviosanuem ooopyooeanun « Touka pocmay)
Jlemoncmpayuu. @u3ndyeckre CBOMCTBA raioreHoB. [lonyuenne XaopoBogopoaa U paCTBOPEHUE Er0 B BOJE.
Jlabopamopnule onvimul. Pacnio3HaBaHue CONIHOM KUCIOTHI, XJIOPUIOB, OPOMUIOB, HOANIOB U HOJIA

Tema 4. Kuciopona u cepa (6 1)
[TonoxxeHne kuca0po1a U CEPHI B MEPUOINIECKON CUCTEME XMMUUECKHX JIEMEHTOB, CTPOEHUE UX aTOMOB. AJUIOTPONUS KUCIOPOAa — O30H.
Cepa. Annotrponust cepbl. Pusndeckue u xumuueckue cBoiictea. Haxoxnenue B npupoje. [lpumenenue cepsl. Oxcun cepri(I1V). CepoBomopoaHas
U cepHUcTas KUcIoThl U ux coiu. Oxeup ceprl(VI). CepHas kucnora u ee coiau. OKHCIUTEIbHbIE CBOMCTBA KOHLIEHTPUPOBAHHOMN CEpHON KUCIOTHI.
[ToHsITHE O CKOPOCTH XMMUYECKUX peakunil. KaranuzaTopsl.
Hemoncmpayuu. AnnoTponus KUCIOpoa U cepbl. 3HAKOMCTBO ¢ 00pa3liaMy IPUPOAHBIX CylIb(UIO0B, CyIb(aToB.
Jlabopamopnwie onvimul. PacniozHaBanue cyiabGui-, Cyab(uT- U cyab(haT-MOHOB B pacTBOpE
Ipakxmuueckas paboma. PemieHne 3KCepuMEHTAIBHBIX 3a/1a4 1o Teme «Kucnopoz u cepa». (C ucnonvzosanuem obopyoosanusn « Touka pocmar)



Pacuemnvie 3a0auu. BpraucneHus MO0 XMMHYECKHM YpPAaBHEHHMSM DPEAKIMH MaccChl, KOJMYECTBA BEIIECTBA WM O0ObEMa MO W3BECTHOM Macce,
KOJIMYECTBY BEILIECTBA WJIM 00BEMY OJIHOTO M3 BCTYIMAIOLIUX WU MOITYYAIOIIUXCS B PEaKIIUU BEUIECTB.

Tema 5. Azot 1 gocdop (8 u)
[Tonoxxenue azora u ¢ocdopa B MEPUOIUYECKON CHCTEME XUMUYECKUX DJIEMEHTOB, CTPOCHHE HX aTOMOB. A30T, (U3UYECKUE U XUMHUYECKUE
CBOICTBa, mojyuyeHue U npumeHeHue. Kpyrosopor azora B mpupoae. Ammuak. Pusznueckue M XMMHYECKHE CBOMCTBA aMMHaKa, IOJIYy4YEeHHE,
npumerenne. Coau ammonus. Okcusl a3ota(ll) u (IV). Aszornas kucinora u ee conu. OKUCITUTEIbHBIE CBONCTBA a30THOM KMCIOTHI.
®dochop. Amnmorponus Gpochopa. Pusndeckue u xummudeckne cBoiictsa gochopa. Okcun hocdopa(V). OprodocdopHas KUCIOTA U €€ COTH.
MunepanbHbie y100peHusl.
Hemoncmpayuu. Ilonyuyenue amMmmuaka 1 €ro pacTBopenue B Boje. O3HakoMiieHHE ¢ 00pa3liaMu IPUPOIHBIX HUTPATOB, (hocdaToB..
Jlabopamophvie onvimul. BzaumopaeiicTBue coneit aMMOHUS co mienoyamMu. O3HaKOMIIEHUE ¢ a30THBIMU U (hOCPOPHBIMU yIOOPEHUSIMHU.
Ipakxmuueckue pabomul. IlonyueHne aMMuaka U U3ydeHHe ero cBoicTB. OnpeaeneHne MUHEPATbHBIX YI0OPSHUH.
(C ucnonvzoeanuem ooopyoosanusn « Touka pocmay)

Tema 6. Yriiepon u kpemuuii (9 u)
[lonoxenue yriaepora U KpEeMHUS B NEPUOJUYECKOM CHUCTEME XHUMUYECKHX 3JIEMEHTOB, CTPOCHHME HMX aTOMOB. YTIJIEpOJ, aJUIOTPOIIHBIE
Mo uduKanyy, GU3NICCKUEe ¥ XUMUYECKUE CBOMCTBA yriiepoa. YTapHbIl ra3, CBOMCTBA M (PU3HOIOTHUECKOE JCHCTBHE HA OPraHu3M. Y TJICKHCIIBIN
ras, yrojibHasi KMUcJIoTa U ee conu. KpyroBopoT yriepoza B mpupoe.
Kpemuuii. Oxcun kpemuusi(IV). Kpemuuesas kucnora u ee conu. Ctekio. LlemeHr.
Hemoncmpayuu. Kpuctauindeckue penieTky anMasa u rpadura. 3HaKoOMCTBO ¢ 0Opa3lamMu MpUPOTHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMIICHHE C
pa3IUYHBIMU BUAaMHU ToriuBa. O3HAaKOMIIEHHE C BUJIAMU CTEKJIA.
Jlabopamopnvie onvimoi. (C ucnonvioeanuem odopyoosanusa «Touxa pocmay) O3HaKOMIIEHHE CO CBOMCTBAMU U B3aMMOINPEBPALICHUSIMHU
KapOOHATOB U ruipokapOoHaToB. KauecTBeHHbIE peakliy Ha KapOOHaT- U CUIIMKAT-UOHBI.
Ilpakmuueckas paboma. (C ucnonvzosanuem ovopyoosanusn « Touka pocmay)
[Honyuenue okcuna yrinepona(IV) u usyuyenue ero cBoiicts. PacnosHaBanue kapOOHaTOB.

Tema 7. O6mue cBoiictBa MetasioB (134)
[TonmoxeHre MeTamioB B MEPUOJUYECKON cucTemMe XuMuieckux 3yemMeHToB . 1. MenneneeBa. Metauinueckas cBsi3b. @U3MUECKHE U XUMUYECKUE
cBOWcTBAa MeTaoB. Psn Hanpsokenuid MetayuioB. Ilonsitue o wmeramtypruu. CrocoObl mosdydeHuss MetauioB. CrutaBbl (cTaslb, YYTYH,
JIOpaItOMMHUN, OpoH3a). [IpoGiiema 6€30TX0IHBIX TPOU3BOJCTB B METAJUTYPIUU M OXpaHa OKPYKaloLeH cpebl.
[Ilenounslie Metauibl. [lonoxkeHne MIENTOYHBIX METAJUIOB B MIEPUOJIUYECKON cUCTEME U CTpoeHHe aToMOB. Haxoxaenue B npupoje. duznueckue u
XHMHYECKHE CBOMCTBA. [IprMeHeHre METoUYHbIX METAUIOB U uX coenuHeHui. lllenouno3eMenbubie MeTaibl. [looxkeHne MmenoqYHO3eMeIbHbIX
METaJUIOB B MIEPUOJUUECKOM cucTeMe U cTpoeHue atomoB. Haxoxaenue B npupoze. Kanpiuii u ero coenunenns. JKecTkocTh BOJBI U CIIOCOOBI €€
ycrpaHeHus. AmoMuHui. [lojoxkeHue amoMuHUS B MEPUOAUYECKON cucTeMe U cTpoeHue ero atoma. Haxoxnenue B mpupone. duznyeckue u
XUMHUYECKHE CBOWCTBA aIOMUHMS. AM(POTEPHOCTh OKCHJIA U THPOKCHU/1A ATFOMUHHUSL.
Keneso. [lonoxeHnue xene3a B MEPUOIUIYECKON CUCTEME U CTpoeHUe ero atoMa. Haxoxnenue B mpupoje. Ousnueckre 1 XUMUUYECKHE CBOMCTBA
xene3a. Oxkeuabl, ruipokcusl U conu xenesa(ll) u sxeneza(Ill).



Hemoncmpayuu. 3HakoOMCTBO ¢ 00pa3liaMy BaXKHEHWIINX COJEW HATpus, Kajlus, IPUPOAHBIX COCIUHEHUM KabIUs, PyAaMHU XKelle3a, COeAUHEHUIMU
aTOMUHHMS. B3anmoencTBre MENnoYHbIX, HIEJIOYHO3EMENbHBIX METAIUIOB U ATFOMUHHUS ¢ BOJOM. CoKUraHue kKene3a B KUCIOPO/IE U XJIOPE.
Jlabopamopnvie onvimul. [lonydeHne THIPOKCUAA ATIOMUHMS M B3aUMOJICHCTBHE €ro ¢ KUCIOTaMH | IenoyaMu. [lomydenne ruipokcuion
xene3a(Il) u (111) u B3aumoeiicTBre ux ¢ KUCI0TaMu u 1ieiaodaMu. (C ucnoavzosanuem ooopyoosanus «Touxka pocmay)
Ilpakmuueckue pabomwi: PelieHue sKcrepUMEHTANBHBIX 3a1a4 1o Teme «neMeHTsl [A—IIIA-Tpynn mepuoauueckoi TabauIbl XUMUYECKUX
3JIEMEHTOBY. PellleHne sKCrepuMEeHTANIBHBIX 3a4a4 110 TeMe «MeTasuibl U UX COCTUHEHUS.
Pacuemuvie 3a0auu. Beraucienus: mo XMMAYECKHM YPAaBHEHHUSIM MacChl, 00bEMa MIIM KOJMYECTBA BEIIECTBA OJHOTO M3 MPOAYKTOB PEaKIUH IO
Macce UCXOJIHOTO BEIeCTBa, 00bEMY HIIM KOJIMYECTBY BEIIECTBA, COACPKAIIETO ONPEACICHHYIO T0II0 IpUMeceH.

Tema 8. OcHoBbl opranudeckoid xumuu(10 1)
[lepBoHavanbHble MpeAcCTaBICHUS 00 OpraHMYeckux BellecTBax llepBoHauanbHBIE CBEACHHS O CTPOCHHHM OpraHMYecKux BemiecTB. OCHOBHBIE
MIOJIOKEHHS TEOPHH CTPOCHUSI OpraHnveckux coenuHernii A. M. Byrneposa. M3oMepus. YrpomieHHas kiaccuuKanus OpraHnuecKuX COSIMHEHUH.
VYrneBonopoasl. IlpenenbHbie yraeBoaoponabl. Meran, »taH. @usznueckue M Xumuueckue cBoicTBa. [Ipumenenune. HenpenenbHbie
yrieBoaopoAbl. DTuiieH. Pusznueckue U XuMudeckue cBoictBa. [Ipumenenue. AuerusneH. J[ueHoBble yriaeBoaopoabl. [loHSATHE O HMKIMYECKUX
yriaeBonopoaax (uukioankansl, Oensoxn).llpuponHble HCTOUYHUMKH yYriaeBOAOpoAoB. HepTh ¥ mHpUpoAHBI ra3, UX NPUMEHEHHE. 3aluTa
aTMocgepHOro Bo3ayxa ot 3arpsisHeHus. Cnuptsl. OnHOaTOMHBIE CIUPTHL. MeTtanon. DtaHon. dusnyeckue cBoiicTBa. GU3MOIOTHYECKOE ACHCTBUE
CnuUpTOB Ha opraHusM. llpuMenenue. MHOroaToMHble  COUPTHL. DTWIEHMKONb.  [nuuepud. [Ipumenenue. KapOoHOBBIE — KHCIOTHI
XKupsl. MypaBbrHast U YKCycHast KUCIOTH. Pusnyeckue cBoiicTBa. [lpumenenne. Bricime kapOoHoBBIe KUCIOTH. CTeapuHoBast Kucinorta. JKupsl —
POAYKTHl B3aUMOJEHCTBUS TIIMIIEpUHA U BBICIIMX KapOOHOBBIX KUCIOT. PoJb jXHUpOB B mpolecce oOMeHa BelecTB B opranusme. KamopuitHocts
JKApPOB. YTieBoawl [mroko3a, caxapo3a — BaKHEHIIME MpeacTtaBuTenu yrieBonoB. Haxoxnenwe B mpupoae. dorocuntes. Posib rimoko3sl B
NUTaHUM W YKpEIUIEHHU 370poBbs. Kpaxmanm um nemnono3a — mnpupoissle noiaumepbl. Haxoxnenune B mpupoxe. Ilpumenenume. benxkn —
o6uononmmepsl. Coctas 6enkoB. @yHkiuu 0enkoB. Ponb OenkoB B nutanuu. [lonsitue o pepmMeHTax U ropMOHax.
[Tomumeps! — BbICOKOMOIIEKYIsIpHbIE coetnHeHns. [lonmatunen. [Honmunponunen. omueuuunxnopun. IlpumMenenune nonumepos.
Hemoncmpayuu. Moaenn MOJeKyl OpraHMYeCKUX COSANHEHHUH, CXeMbl, TaOIuIlbl. ['opeHue yriaeBoJopoJoB U OOHApYKEHUE MPOAYKTOB UX
ropenusi. OOpa3ipl He(hTH U MPOITYKTOB UX HepepaboTKH.
Buoeoonwvimul 10 CBOMCTBaM OCHOBHBIX KJIACCOB BELIECTB.
Pacuemnvie 3a0auu. Y ctanoBneHue mpocTeiieit popMyIibl BEIIECTBA IO MACCOBBIM JIOJISIM YJIEMEHTOB.



KanengapHo - TemaTnyeckoe nJIaHupoBaHue (2 uaca — pesepsnoe spemsi)

TOUKA !’POCTA

Hara [Inanupyemble pe3yabTaThl /3
Tema ypoka
[IpenmeTtHbie MertanpeameTHbIe JInyHOCTHEBIE
IToBTOpeHHEe 0OCHOBHBIX BONPOcoB 8 Kjacca (3 yaca)
1. TexHuka Hayuarcs: BiajieTh HaBbIKAMU [To3naBaTenbHbIE: yCTaHABIMBATD CTaHOBJIEHHE OCHOB 3amnmcu B
0€301acHOCTH B 6e30macHOro odpareHus ¢ MIPUYMHHO-CJIC/ICTBEHHBIE CBSI3H. HOBBIX 3HAHUM, TIOHATHE |TETPAIH
KaOMHEeTe XUMHH. BEILIECTBAMM, UCTIOJIb3YEMBIMU B KoMmmyHuKaTHBHBIE: yMEHHUE HOBOM COLMATILHOM pOJTH
CrtpoeHue aToma. IIOBCEIHEBHOM KU3HU, 3HATh OTIPEAEIIATH SN CBOETO 00YUYEeHHUS, B OMIPEJICTICHUH IS ceOs
[Tepuoanueckuit nabopaTtopHoe 000PYIOBAHHUE U XHM. CTaBUTH U (HopMynHpOBaTH IS ceOst HEOOXOIMMbIX B JKH3HHU
3akoH u [ICXO JI.1. nocyabl, mpaBuiam noseaeHus u Tb B | HoBbIe 3a7auu B yuebe u 3HaHui. OnpeneneHue
MeHzeneeBa B CBETE KaOWHETE XUMUU. MMO3HABATEILHOMN JCSITCIHFHOCTH, 3HAHWI 1 HE3HAHUU B
CTPOCHHUS aToMa. IHosry4aT BO3MOKHOCTh HAYYMTBHCHA. | Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MOTHBAIMH ITO3HAHUS
XapaKTEepU30BaTh CTPOCHHUE aTOMa, MMO3HABATEIHHOM JIEATEILHOCTH. HOBOrO. PazButne
3JIEKTPOHBI, TPOTOHBI, HEUTPOHBI. PerynsruBHbIe: MPOrHO3UPYIOT STUYECKUX UYBCTB
OO6cyx1ath 0 MepUOIUIECKON pe3yJIbTaThl YpOBHS YCBOEHUS MTOHUMAaHHS.
CHUCTEME XUMHUYECKHUX JIEMEHTOB. M3y4yaeMoro MaTepHana.
Meranndeckue U HeMETaUTHICCKHIE
CBOMCTBA BEIIECTB
2.Xumnueckas cBsi3b. | Hayuaresi: OnpenensiTbyciaoBus U [To3HaBaTenbHBIE: BBISIBIICHHUE PasBurtne 3anucu B
CrpoeHue BemecTBa. | (paxTopbl BO3HUKHOBEHUS 0COOEHHOCTEH U MPU3HAKOB OOBEKTOB; | CAaMOOIIPEAEIEHUs U TeTpaau

(C ucnonvzosanuem
0bopyooeanusn
«Touka pocmay)

XUMHYECKUX CBSI3E€H, TUIIbI
XUMHUYeCcKo# cBsizu. O0Cy)1aTh O
CTPOEHHUH BEILECTBA.

IMosry4yaTt BO3MOKHOCTH
HayuuTbesi: OOCcyxaTh
CYILIECTBEHHBIE TPU3HAKU
KOBAJICHTHOU IOJIAPHOM,
KOBAJICHTHOM HENOJIIPHON U HOHHON
cBa3u. [loaroraBnuBaTe KpaTkue

MIPUBOJIUTH TPUMEPBI.
KomMMyHUKaTHBHBIE: B3aUMOJICHCTBUE B
XO/JIe TPYITIOBON pabOTHI, BEAYT
JIAAJIOT, YYaCTBYIOT B JUCKYCCHU;
MIPUHUMAIOT IPYrO€ MHEHUE U
TIO3HITHIO.

PerynstuBHbIE: TPOTHO3UPYIOT
pe3yJIbTaThl YPOBHS YCBOCHUS
M3y4aeMOro MaTeprualia; IPUHUMAIOT U

aJICKBaTHOIO
OLICHUBAHHUsI CBOUX
JNOCTHKEHUH B
MIPUMEHEHNUH 3HaHUH B
HOBOH CUTYaLlUH.
CrpemiieHue K
IIO3HAHUIO TOT'O, YTO
HEU3BECTHO, HO
WHTEPECHO.




COOOIIIEHUSI O CTPOSHUH BEIECTBA

COXPaHSIOT Y4eOHYIO 3a/1a4y.

3.0cHoBHble KJaccel | Hayuaresi: BoIsiBIsITE Ha OCHOBE [To3naBarenbHbBIC: GOPMUPOBAHUE Omnpenenenue 3anucu B
HEOPraHUYeCKUX COOOIIEHUS IPE3CHTALIUN OCHOBHBIC MPOOJIEMBI YPOKa, CO3IAHHE AITOPUTMA | 3HAYMMOCTH 3HAHHMA. TeTpaau
BEILIECTB, UX CBS3b KJIaCChl HEOPTaHUYECKUX JEeATEIbHOCTH MPU PELICHUH
MEXIy COOOM. coenuHeHnit. OOCYX1aTh poOJIEeMBI.

3aKOHOMEPHOCTH , HA OCHOBE KommyHMKaTHBHBIE: TOUCK U

KOTOPBIX UX MOXHO OTJIMYUTH JIPYT BBIJICTICHIE HEOOX0TUMOA

OT JIpyra.. nH(}OpMAaLIUY; YMEHHE C IOCTATOYHOMN

IHosryyaT BO3MOKHOCTH TOYHOCTBIO BBIPaXKaTh CBOM MBICIIU B

HayuuThcsi: Onpenensars 1no COOTBETCTBHH C 33Jja4aMHU U

(dhopMyIie KHCIIOTHI, COJIH, OKCHJIBI 1 YCJIOBHSIMU KOMMYHUKAIIHH.

ocHoBaHus. OOCyKIaTh O CBSI3U PerynaruBHsbie: npuHsTHE U

MEX1y COOOM. COXpaHeHHe yuyeOHOH 3a71auu.

Tema 1. Knaccupukanusi xXumudeckux peakuuii (6 1)

4.OKUCITUTETBHO — Hayuarcs: KnaccudunupoBathb [To3HaBaTenbHBIC: TOCTPOCHUE Oco3HaHuE 1IEHHOCTEHN I1.1
BOCCTAHOBUTEJIBHBIE | XMMHUYECKHE PEAKIUH. JIOTUYECKOU LTI PaCCyKICHU; 3HaHWI U IPUMEHEHHE
peakiumn [TpuBOIUTE IPUMEPHI pEeAKITU YCTaHOBJICHUE MPUIHNHHO- WX Ha MPaKTHKE.
(C ucnonvzoseanuem | KaxxJoro THUIIA. CJIEICTBEHHBIX CBS3€H. Hcnonbs3oBanue 3HaHUN
00opydosanus Pacno3HaBaTh OKHCIUTENBHO- KoMMyHUKaTUBHBIE: YMEHHE C JUTS pEIIeHUS YUeOHBIX
«Touka pocma») BOCCTAaHOBHUTEJIBHBIE PEAKIIUH TI0 JIOCTaTOYHOW TOYHOCTHIO BBIPAXKATH 3aj1ady.

YPaBHEHUSIM PEaKILIU. CBOM MBICITU B COOTBETCTBUU C

IHosryyaT BO3MOKHOCTH 3a/1a4aMU U yCIOBUSIMH

HayuuThcsi: Onpenensrs 1no KOMMYHHUKAIUU.

YpaBHEHUIO PEAKIIUU OKUCIIUTENb, PerynaruBHbie: BageHue

BOCCTaHOBHUTEIb, ITPOLIECC MOHOJIOTHYECKON U JTUATIOTHYECKON

OKHWCJICHUSI, BOCCTAHOBJICHHUSI. dhopmamu peun.
5.TennoBoit 3 ekt Hayuaresi: HaGnronats u onuceiBath | [lo3HaBaTeNbHBIE: OCYIECTBIATH Ucnons3zoBanue 3Hanuit  |11.2

XUM. PEaKIUU.
PacueTn! 1o

XUMHUYCCKUEC PCaKIIMU C TIOMOIIBIO
€CTCCTBCHHOI'O A3bIKa U SA3bIKa

MOUCK HYXHOU MH(OPMAIIH B
yueOHUKe, aTiiace.

JUTSL PEIICHUS y4eOHBIX
3a1ad.




TEPMOXUMUYECKUM
YPaBHCHHSIM.
(C ucnonvizoeanuem

XHMUU.
IHosryyaT BO3MOKHOCTD
HAYYNTBbCS: BbuncasaTs TenaoBoi

KoMMyHUKaTUBHBIE: yUUTHCS
BBIPAKATh CBOU MBICIIM B COOTBETCTBUH
C 3aJla4yaMU U yCIOBUSAMHU

o0opyoosanus 3¢ deKT peakuuu 1o KOMMYHHKAIHH.
«Touxa pocmay) TEPMOXUMUYECKOMY YPABHEHHIO PerynsaTuBHBIE: IPOrHO3UPOBATH
CocTaBisATh TEPMOXHUMHYECKUE pe3ynbTaThl YpOBHS YCBOCHHE
YpaBHEHUs pEaKIuil. U3y4aeMOro MaTepuaa.
6.CxopocThb Hayuarcs: VccnenoBarth ycnoBus, [To3HaBarenbHbIE: YMEHUE TPUMEHSTh OBnajzieHue CUCTEMOM I1.3
XUMHYECKHUX BIIUSIIOLIUE HA CKOPOCTh XUMUYECKON | MOJIyYE€HHBIE JaHHbIE JUISl PELICHUSI 3HaHUU
peakiuii. peakiuu. MPaKTUYECKUX 3a]1ay.
(C ucnonvzoeanuem | Ilosry4yaT BO3MOKHOCTD KoMMyHUKaTHBHBIE: yMEHHE
o0opyoosanus Hay4YuThCsi: ONUCHIBATh YCIOBHS, OTIPEIEIIATh eI CBOET0 00yUYeHUs,
«Touka pocmay) BIIMSIFOIIME HAa CKOPOCTh XUMHUYECKOH | CTaBUTh U (POPMYIIUPOBATH JIJIsS ceOs
peaxkuuu. HOBBIE 33/]1a4 B yuebe u
ITIO3HABATEIIBHON JEATEIBHOCTH.
PerynsaTuBHbIE: IPOrHOZUPYIOT
pE3yJIBTaThl YPOBHS YCBOEHUS
M3y4aeMOro MaTepuaa.
7.1IpakTyeckas Hayuarcs: [IpoBoauTs XuMudeckue ITo3HaBaTenbHbBIE: OCYLIECTBIATD OBnaneHue cucTeMoi I1.4

pabota

Nel. N3yuenne
BIIUSIHUS YCIOBHIA
MPOBEACHUS
XUMHYECKOU
peaxiuu Ha ee
CKOPOCTb

(C ucnonvzosanuem
0bopyoosanus
«Touka pocmay)

OIIBITBI, IIPY U3YyYECHUU BIUSIHUS
YCJIOBUM MPOBEACHUS XUMUYECKOM
peakuuu. [IpoBoauTts rpynmnossie
HaOII0/IEHNUsI BO BpeMsl TIPOBEACHHUS
1abopaTOPHBIX OMBITOB.

IMosry4yaTt BO3MOKHOCTH HAYYMTHCSH:
Y4acTBOBaTh B 00CYKICHUN
pe3yJIbTaTOB OMBITOB. Jlenarh
ONPEACIICHHBIE BBIBOIBI.

MOVCK HYXHOU MHPOpMAIUHU B
y4ueOHHKE, aTiiace; 0ObsICHEHUE
CYIIECTBEHHBIX MPU3HAKOB MOHITHHA
TeMbl. OBa/ieHNE MPAKTUYECKUMHU
YMEHHSIMH pabOThI C KapTOH.
KoMMyHHKaTHBHBIE: TUTAHUPOBATH
LIEJIM U CIIOCOOBI B3aUMOJIEHCTBHA,
O6MeHI/IBaTBCSI MHCHUSAMMU, CJ'IYI]_IaTB
Apyr apyra.

PerynsTuBHBIC: TPOrHO3UPOBATH
pe3yNIbTaThl YCBOCHUS MaTeprala.

3HAHUH




8. Xumuueckoe Hayuarcs: [laBats onpenenieHre [To3HaBartenbHbIE: YCTAaHABIMBATh OBnajieHre CUCTEMOM I1.5
paBHOBECHE. CKOPOCTHU XMMHUYECKON PEAKLIUU U €€ MIPUYMHHO-CJIEACTBEHHBIE CBSI3U U 3HaHUI
VYcnoBus ero 3aBUCUMOCTD OT YCJIIOBHM MPOTEKAHUS | 3aBUCHUMOCTH.
CMEILEHUS. peakuuu KoMMyHUKaTUBHBIE: MIIAHUPOBATH
(C ucnonvzoeanuem | IlorydyaT BO3MOKHOCTH HAYYHMTHCS. | LIEJIH U CIOCOOBI B3aUMOICHUCTBUS,
ooopyoosanus JlaBaTh onpenencHus OHATUI [IOHUMATh ITO3ULIUIO IPYIOro,
«Touxa pocmay) «XMMHUYECKOE PABHOBECHE», «IIPsAIMasi | y4acTBOBAThb B KOJUIEKTUBHOM
peakius» U «oOpaTHasi peaKuus», 00CYX/I€HUH TTPOOIIEMBI.
YCIJIOBHSI CMEILIEHUS] XUMHUYECKOTO PerynaruBHbie: NpUHUMATH U
paBHOBECHS COXpaHsTh YUeOHYIO 3a/1a4y;
YUHUTHIBATH BBIJICIICHHBIE YUUTEIEM
OPHUEHTUPHI ICUCTBUS.
9.0600menue u Hayuarces: pemaTts pacueTHble [lo3HaBaTenbHbIE: CAMOCTOSATENBHO Oco3HaHuE UET0CTHOCTU
cucTeMaTu3anus 3a/1a4 110 YPABHEHUSAM XUMUYECKUX BBIIETIATH U POPMHUPOBATH 1IEIH; MOJIyYEHHBIX 3HAHUM.
3HaHuH. Pemenue peakuui ¢ UCIOIb30BAHUEM MACCHI, aHAJIM3UPOBATH BOIIPOCHI U
3a1a4 KOJIMYECTBA BEIIECTBA WM 00beMa (GbopMHUPOBATH OTBETHI.
OJIHOTO W3 BCTYMUBIINX WU KoMMmyHUKaTHBHBIE: y4aCTBOBATH
MOJIYYaOUIUXCs B pEaK[UU BEUIECTB KOJUJIEKTUBOM B OOCYXJACHUU TTPOOIIEeM;
IMosry4yaTt BO3MOKHOCTH 00MEeH MHEHUSIMHU, TTOHUMATh TTO3HUITHIO
HAYUYHUThCS: BBITIONHATE 3a1aHUs Ha napTHepa.
3aJlaHHBIE TeMBI. [lenarhb PerynartuBHbie: MPUHUMAIOT U
oTpe/ieJICHHBIE BHIBOJIBI IIPH COXpaHSIOT y4eOHYI0 3a1auy;
pelieHnu 3aaa4y COCTABJISIIOT IIJIaH U
OCJIEN0BATEIILHOCTD IEUCTBUM.
Tema 2.9ekTpoanTr4YecKas qucconuanus (749)
10.CymHocTh Hayuarces: O0o0maTs 3HaHUS O [To3HaBaTenbHbBIE: yMEHUE Oco3nanne nenoctoocrtu |I1.6
rporecca pactBopax. [IpoBoauTts Habm01eHUS OpraHU30BBIBATH CBOIO I€ATEIHHOCTb. MOJTYYEHHBIX 3HAHUH.
AJIEKTPOJIMTUYECKON | 3a TIOBEJCHHEM BEIIECTB B pacTBopax, | KoMMyHUKaTHBHBIE: TPUHUMATH U
JTUCCOTTHAITIT 32 XMMHUYECKUMH PEaKIUsIMHU, COXpaHsATh YUeOHYIO 33/1a4y.

(C ucnonvzosanuem

MMPOTCKAOIIUMHU B paCTBOpPaAx.

PerynstuBHble: popMHUpOBaHUE U




obopyooeanusn
«Touka pocmay)

IMosyyaT BO3MOKHOCTH

HayuuTbesi: OOCyKaaTh U OOBACHATD
MPUYUHY 3JIEKTPOIPOBOANMOCTH
BOJIHBIX PAaCTBOPOB, COJICH, KHCIIOT
IIe1049eil U MILUTIOCTPUPOBATH
npuMepaMu U3y4eHHbIC TOHATHS

pa3BUTHE YMEHHI BECTH
CaMOCTOSITENIbHBIN TIOUCK, OTOOP
nHpopmanuu.

11.9nexrponutnueck | Hay4uaresi: qaBath onpenesieHre [To3HaBarenbHbIE: YMEHUE OBnajieHre CUCTEMOM I1.7
ast IMCCOLMALIUS MOHATHH «KUCIIOTa», «OCHOBAHUE, OpPraHU30BBIBATH CBOIO JICATEIHHOCTb, 3HAHUH.
KHCIIOT, IIeTIouei 1 «COJIbY» C TOUKH 3PEHUS TEOPUHU BBIOMpATh CPEACTBA JUIsl peallu3aliu
COJIeH. BJIEKTPOJIUTAYECKOMN TUCCOLIMALIAH. LEJICH.
(C ucnonvzoseanuem | Ilosryyat BO3MOKHOCTH HAYyYuThCcA: | KoMMyHHKaTHBHBIC: IPUHUMATD U
obopyoosanus O0OBSCHATH 00IITE CBOMCTBA COXpaHATh Y4eOHYIO 3a7a4y.
«Touxa pocmay) KHMCJIOTHBIX U IIIEJIOYHBIX PACTBOPOB PerynsatuBHsle: popMupoBaHue u
HaJIMYMEM B HUX MOHOB BOJIOPOJA U pa3BUTHE YMEHUI BECTH
THIPOKCHI-UOHHON COOTBETCTBEHHO, | CaMOCTOSITENIbHBIN MMOUCK, 0TOOP
a TaKXKe COCTaBJIATh YpaBHEHUS uHpOpMaLnH.
NMEKTPOINTUYECKON ANCCOLUALINN
KHCJIOT, OCHOBAHUI U COJICH
12.Cnabsble u Hayuarcs: /{aBaTh onpeneneHus [To3HaBaTeNbHbBIE: YCTAHABINBATH OBnanenue cucteMoit I1.8
CHJIbHbBIE MOHATHH «3JIEKTPOIUTY, MPUYNHHO-CJIEICTBEHHBIE CBS3H. 3HAHUH.
AJEKTPOJIUTHI. HERJIEKTPOJIUTY, «3eKTponuTuueckas | KoMMyHHKaTHBHBIE: yMEHHE
Crenenn JUCCOLIUALUS. OTIpeNIeNATh LIeJId CBOEro 00yueHus,
JUCCOLIUAIUH. JlaBaTh onpeieneHus MOHITHIA CTaBUTh U (POPMYIHPOBATH A7 ceOs
(C ucnonvzoeanuem | «CTENEHB IEKTPOIUTHUECKON HOBBIE 3aJ1aud B yueOe U
obopydosanus JIMCCOIMAIIMNY, «CUJIbHBIC IM03HABATEIILHOM ICATCILHOCTH,
«Touka pocmay) JIEKTPOJIHUTED), «ClIa0ble pa3sBHBATH MOTHBBI U HHTEPECHI CBOEH

AJIEKTPOIUTHDY.
IMosry4yaTt BO3MOKHOCTH

Hayuurcs: [loHMMaTe, B 4EM COCTOUT
pa3HHIA MEKY CHIIBHBIMU U

M03HABATEIBHOM JICSITEIHBHOCTH.
PerynstuBHbIC: IPOTHO3UPYIOT
pe3yJIbTaThl YPOBHS YCBOCHHS
M3y4aeMoro Marepuania; IpHHAMAIOT U




CIIa0BIMH AJIEKTPOIUTAMHU

COXPaHSIOT Y4eOHYIO 3a/1auy.

13.Peakuuu nonnoro | Hayuaresi: Onpenenars peakuuu IIpenmeTHbIe: aHAIU3UPOBATH U OBnaneHue cucTeMoi I1.9
oOMeHa. HMOHHOI0 0OMEHa, YCIOBUS UX 0TOMpaTh HH(GOPMAIIHIO; BBIIBUKCHHE 3HAHUH.
(C ucnonvzoeanuem | NpOTEKaHUs. Y METh COCTABIATh TUIIOTE3 U UX 000CHOBAHHE;
oOopyoosanus MOJIHBIE U COKPALICHHbIE HOHHBIE MOCTPOEHUE JIOTUYECKOM e
«Touxa pocmay) ypaBHEHHsI HECOOPATUMBIX PEaKIMid B | pacCyKICHHI.
Pa3bACHATH UX CYHIHOCTh KomMmyHMKaTHBHBIE: BEIOOP OCHOBaHUI
ITosryyaT BO3MOKHOCTD Y KPUTEPUEB C LENbIO BBIICICHUS
HAY4YHUTBHCS: IPUBOAUTH IPUMEPBI IIPU3HAKOB, YMEHUE C TOUHOCTBHIO
peakuuii HFOHHOro OOMeHa, UAYIIHNX BbIpaXKaTb CBOU MBICJIH B COOTBETCTBUU
710 KOHLIA C 3371a4aMy 1 YCIIOBUSIMU
KOMMYHHMKAIUH.
PerynsatuBHble: IpUHATHE U
coXpaHeHue yueOHO 3a1auH.
14.I'maponus coseil. Hayuarcs: KonkperuzupoBatb ITo3HaBaresbHBIE: CAMOCTOSATEIBHO OBnazeHue cucTemMou I1.10
(C ucnonvzoeanuem | nonsarue «uoH». O000IIATE MOHATHS BBIIETATH U (OPMUPOBATH 1IEIIH; 3HAHUN U IPUMEHEHUEe
obopyoosanus «KaTHOH», «aHHOH». HccienoBaTh aHAJIM3UPOBATH BOMPOCHI, UX B )KU3HEHHBIX CUTYya-
«Touxa pocmay) CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB. (bopMHpOBATH OTBETHI. LUsX.
JlaBaTh onpesieNieHne TUIpoan3a KoMMyHUKaTHBHBIE: y4aCTBOBATh B
COJIEH. KOJUJIEKTUBHOM OOCYXJAEHHUH MTPOOIIeM;
ITosryyaT BO3MOKHOCTD 00MEH MHEHMSIMHU, TOHUMaHUe
HAYYHUTBCSHA: COCTaBIISITh YPAaBHEHHUS MO3ULUH NTapTHEpA.
peakuuii THAPOIN3a COJIEN U PerynsTuBHBIE: CTaBUTH YUEOHYIO
OTIPE/IETISATh XapaKTep CPEIb 3aJjauy Ha OCHOBE COOTHECEHHUSI TOTO,
PacTBOPOB COJIEH IO X COCTaBY YTO YK€ U3BECTHO U YCBOEHO, U TOTO,
YTO €I1l€ HEU3BECTHO.
15.ITpakTrueckas Hayuarces: OnucbeiBaTh CBONCTBa IIpenmeTHbIe: aHATU3UPOBATH U Wcnons3oBanue 3Hanun  |I1.11

pabota No2.Pemenue
AKCIIEPUMEHTATBHBIX
3ajad 1Mo TeMe

BEIIECTB B XO/I€ ICMOHCTPAIIMOHHOTO
1 J1abOopaTOPHOTO IKCIIEPUMEHTA.
Co6mronats npaswia Th.

0oTOMpaTh HH(HOPMAILINIO; BEIBIDKCHUE
TUIOTE3 U MX 000CHOBAHUE;
MOCTPOEHUE JIOTUYECKOW LIETH

AJI1 pCHICHU A y‘IC6HBIX
3agaq.




«CBoiicTBa KHCIIOT,
OCHOBaHHH U

coJIel Kak
3IEKTPOJIUTOBY.

(C ucnonvzosanuem
o0bopyooeanusn
«Touka pocmay)

XapakTepru30BaTh yCIOBHUS TCUCHUS
peakuuii B pacTBOpax 3JIEKTPOIUTOB
10 KoHIa. OnpeaensiTh BO3SMOXKHOCTb
IIPOTEKAHUs PEaKLIMA HOHHOTO
oOMmeHa. [IpoBouTh TpyMInoBkIe
HAOJIOACHNUS BO BPEMSI IPOBEACHUS
m1abOPaTOPHBIX OMBITOB.

IMosyyaT BO3MOKHOCTH
HAYYUTHCS: TPUMEHATD
TEOpeTUYeCcKre 3HAHHs Ha IPAKTHKE,
OOBSCHATH HAOTIOACHUS U PE3YIbTAThI
MIPOBOUMBIX OINBITOB. OOBACHATH
CYUIHOCTb PEaKIMil HOHHOTO OOMEHa.
Pacrio3naBath peakiiuu HOHHOTO
oOMeHa M0 ypaBHEHUSIM PeaKIIHid.
CocTaBisTh NOHHBIC YPaBHEHUS
peakiuii. CocTaBIATh COKpaIEHHbIE
VMOHHBIEC YPaBHEHUS peaKInit

paccyxIeHU.

KoMmMyHUKaTHBHBIE: BHIOOP OCHOBaHUI
Y KPUTEPHUEB C 1IEITbIO0 BBIICICHUS
NPU3HAKOB, YMEHHUE C TOYHOCTBIO
BBIPAXKAaTh CBOM MBICIIU B COOTBETCTBUHU
C 3a7]a4aMH U YCIIOBUSMHU
KOMMYHUKAIHH.

PerynstuBHbIe: cOXpaHeHUE YIeOHOMH
3a7a4u

16.KonTpoJbHas
padora Nel no
TeMe: «JIeKTPOJHT
n4yecKasi
AUCCOLHALAS».

Hayancm NPUMCHATH 3HAHUA,
YMCHHA U HABBIKH, ITOJTYYCHHBIC ITPU
HU3YUCHUU TEMbI

[To3HaBaTenbHbIE: OCYIIECTBIAThH TOMCK
HY>XHOH MH(opMaIuu B yueOHUKe,
aTJace.

KoMMyHHKaTHBHBIE: YUUTHCS BBIpAXKaTh
CBOU MBICIIA B COOTBETCTBHH C 33/1a4aMu
Y YCIIOBHSIMA KOMMYHHKAIIHH.
PerynstuBHbIe: MPOTHO3UPOBATH
pe3yJbTaThl YPOBHS YCBOEHHE
U3y4yaeMoro Marepuania.

OBnageHne CUCTEMON
3HaHUH

Tema 3. I'asnorensr (5 4)

17.XapakrepucTtuka
raJIOr€HOB

Hayuarcsa: Xapakrepu3oBaTb
raJIOr€Hbl Ha OCHOBE UX I0JIOXKECHUS B

Ilo3HaBaTenbHEIE: YMCHHUC NPUMCHSATH
MOJIYYCHHBIC NAHHBIC AJI pCUICHUA

Oco3HaHue LETOCTHOCTH
MIPUPOJIBIL.

I1.12




MEPUOINYECKON CUCTEME U
O0COOCHHOCTEH CTPOCHUS UX aTOMOB.
IMosyyaT BO3MOKHOCTH
HayunThesi: OObACHATD
3aKOHOMEPHOCTU U3MEHEHHUSI CBOWCTB
raJIOT€HOB C YBEJIMYEHUEM aTOMHOTO
HoMmepa. OnpenensiTh
MIPUHAJICKHOCTh BEIIECTB K
ONpeACIEHHOMY KJIaCCy COCIMHEHHUM.

IIPAKTUYECKUX 3ajau.
KoMMyHUKaTHBHBIE: YMEHHUE ONPEIEIIATh
LIEJIN CBOETr0 00Y4€eHUsl, CTaBUTh U
(bopMynupoBaTh 1711 ceOsl HOBBIE 33/1a4U
B yueOe U [103HaBaTeIbHOM
JESTEIIBHOCTH, Pa3BUBATh MOTHUBBI U
MHTEPECHI CBOEH MO3HABATEIbHOM
JeSITEIIbHOCTH.

PerynstuBHbIE: TPOrHO3UPYIOT
pe3yJIbTaThl YPOBHS YCBOEHUS
M3y4aeMOro MaTepuaa; IpUHUMAIOT U
COXPaHSIOT Y4eOHYIO 3a7auy

18.Xmop Hayuarcs: Xapakrepus3oBaTh [lo3HaBaTenbHbIE: BBISIBICHUE Oco3nanue uenocruoctu |I1.13
(C ucnonvzoeanuem | 3MeMEHT XJIOp. 3HATH (U3HUECKUC U OCOOCHHOCTEH | MPU3HAKOB OOBEKTOB; | reorpaduueckoil cpeabl.
obopyodosanus XMMHMYECKHE CBOMCTBA XJI0pa NPUBOJUTE IIPUMEPEI. OsnageHne cucteMon
«Touxa pocmay) IMosryyaT BO3MOKHOCTD KoMMyHHKaTHBHBIE: B3aMMOJICHCTBUE B | 3HAHUI U MPUMEHEHHUE HX
HAYYHMThCSl CPAaBHUBATh CBOMCTBA X0/JIe TPYNIOBOM pabOThI, BEIYT JUANIOT, | B dKU3HEHHBIX CUTYaI[UsX.
MPOCTBIX BEUIECTB XJIOPA, PA3bACHATh | YYAaCTBYIOT B JUCKYCCHUH; IPUHUMAIOT
3TH CBOMCTBA B CBETE MPEACTABICHUN | Pyroe MHEHUE U MO3HUIUIO.
00 OKUCIIUTEIHHO- PerynaruBHbie: IPOTHOZUPYIOT
BOCCTaHOBUTEJBHBIX MTPOLIECCAX pe3ynbTaThl YPOBHS YCBOEHUS
M3y4aeMoro MaTepualia; IpUHUMAKOT U
COXPAHSIOT YUeOHYIO 3a/1a4y.
19.XnopoBogopon: Hayuartcs: OnucsiBaTh CBOMCTBA [To3naBaTenbHbIe: POPMUPOBAHUE OBnazieHuE CUCTEMOM I1.14

MOJIy4YECHUE U
CBOMCTBA

(C ucnonvzosanuem
0bopyoosanus
«Touka pocmay)

BEIIECTB B XO/I€ IECMOHCTPAIIMOHHOTO
1 J1abOpaTOPHOTO IKCIIEPUMEHTA.
CobnrogaTh TEXHUKY O€30MaCHOCTH.
IMosy4yaTt BO3MOKHOCTH
HAY4YNThCs: BBISABIATE MpoOIemMbl U
nepcnekTuBbl pazsuTust AIIK B

npoOIeMbl YpoKa, CO3aHUE alropuTMa
JESATEIILHOCTH NPU PELIEHUH
npo6sieMbl. KOMMyHHKaTUBHBIE: TOMCK
U BBIIETICHHE HEOOXO0IUMOM
UHpOpPMAaLIUU; YMEHHE C JOCTATOYHOM
TOYHOCTBIO BBIPAXKaTh CBOM MBICIIH B

3HAaHUW U IPUMEHEHNE
UX B )KU3HEHHBIX CUTYa-
ASX.




Poccun Ha ocHOBe aHanu3za
JIOTIOJTHUTEIHHBIX HCTOYHUKOB
reorpaduyeckor nHoOpMaIuu.
[TonroraBnmuBaTh KpaTKUEe COOOIICHUS
WA TIPE3CHTAIMU 00 HCTOPHH
CTaHOBJICHUS TpaHcopTa B Poccun

COOTBETCTBUHU C 3aJja4aMH U
YCJIIOBUSIMU KOMMYHUKAIIMH.
PerynsTuBHbIC: IPUHATHE U
coXpaHeHHe yuyeOHOH 3aauu.

20.Consanas kucnora | Haywaresi: Pacrio3HaBaTh ONBITHBIM [To3HaBaTenbHBIE: YCTAaHOBJICHUE OBnasieHne CUCTEMOM I1.15
U ee CoJid MyTEM COJISIHYIO KUCJIOTY U €€ CONU, a | MPUYMHHO-CIIEICTBEHHBIX CBA3CH. 3HAHUU

Tak)xe OpOMUJIBI M HOAMIBI. KoMMyHHMKaTHBHBIE: YMEHHE C

ITosryyaT BO3MOKHOCTH HAYYUTHCSH: | JOCTATOYHOM TOYHOCTBIO BBIPAXKATh

Hcnonb3oBath mpruoOpeTéHHBIC CBOM MBICJIA B COOTBETCTBUHU C

3HAHUA U YMEHHUSA B MIPAKTUYECKON 3aJla4yaMU U yCIOBUSIMU

JeSITeIbHOCTH U TIOBCETHEBHOM KOMMYHMKAIIH.

KHU3HU C LIEeTBI0 0€30MacHOTr0 PerynaruBHbie: pUHITHE U

oOpallieHus ¢ BeIleCTBaMU U MaTe- cOoXpaHeHHE y4yeOHOH 3aJauu.

pHaaMy U 3KOJIOTUYECKH

IPaMOTHOI'O NIOBE/ICHUS B

OKpY>Karolleu cpene
21.IlpakTueckas Hayuarcs: OnuceiBaTh CBOICTBA ITo3naBatenbHbIe: MOUCK U BeiAesneHne | Oco3Hanue nenoctoctu |I1.16

pabota Ne3.
[Tonydenue cosstHOM
KHUCJIOTHI U U3yYEHUE
€€ CBOWCTB

(C ucnonvzosanuem
0bopyoosanus
«Touka pocmay)

BEIIECTB B X0J1€ IEMOHCTPAL[HOHHOTO
1 1a00paTOPHOTO IKCIIEPUMEHTA.
Co0broaTh TEXHUKY 0€30MacCHOCTH.
ITosyyaT BO3MOKHOCTh HAYYHThCH:
Pacrnio3HaBaTh OMBITHBIM MTYTEM
COJISTHYIO KHCIIOTY U €€ COJIH, a TaKXKe
OpOMUIBI ¥ UOHIBI.

Heo0X0IuMOoM HH(pOpMaITUY;
CUHTEC3HUPOBATHL UMCIOIIUCCA 3HAHWA,
BBIOOP OCHOBAaHUM U KPUTEPHUEB IS
MOCTPOEHHUS JTIOTUYECKOU 1IeNHn
pacCy X JIE€HUI, YMEHHE MOJIHO BBIPAXKATh
CBOU MBICJIN.

KommyHukaTtuBHbIE: (POPMUPOBAHUE U
pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEM.
P: ymenue opraHuzoBbIBaTh CBOIO
JACATCIIbHOCTD, BI:IGI/IpaTI: cpeacTBa Ajisd
peanu3anuu ueseu.

3HAaHUH KaK BaKHEUIIIETO
KOMIIOHEHTA HayYHOU
KapTbl MUDpA.




Tema 4. Kucsiopon u cepa (6 u)

22.XapaKTepucTuKa Hayuares: Onpenensts [To3naBarenbHbIe: BEIOOp OCHOBaHMH 1 | OBiazeHue Ha ypoBHE I1.17
KHCJIOpOJia U CEPbI 3aKOHOMEPHOCTHU U3MEHEHHUS CBOMCTB | KpUTEPUEB I CPABHEHMSL. o0riero o0pazoBaHUs
(C ucnonvzoeanuem | 31eMeHTOB B A-rpynnax, KoMMyHUKaTUBHBIE: y4acTBOBATH B CUCTEMOM 3HAaHUU.
obopyoosanus ONPEACIICHUE TOHATHS AJTIOTPOIIUH. KOJUIEKTUBHOM OOCYXJICHHUH TTPOOIIEM;
«Touxa pocmay) VMeTb 1aBath 00IIy0 0OMEHHMBATHCSI MHCHUSIMH, TIOHUMATh

XapaKTEpUCTUKY 3JIEMEHTOB U HO3MILIMIO TapTHepa.

IIPOCTBIX BEIIECTB MOATPYIIIIbI PerynsatuBHble: yMEHHE OPraHU30BaTh

KHUCJIOPOAA, OOBACHATH, HOUEMY CBOIO JICSTEIbHOCTb, ONPENENIATh €€

YHCJIO MPOCTHIX BEUIECTB B HECKOJIBKO | 3a/la4Ml U OLIEHUBATh JJOCTUTHYThIE

pa3 NPeBOCXOJUT YUCIO XUMHUECKUX | Pe3yibTaThl.

3JIEMEHTOB, XapaKTepPU30BaTh POJb

030Ha B aTMocpepe

IMosry4yat BO3MOKHOCTH

HAYYHThCS1: OOBSACHSTH

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB

aneMeHToB |VA-rpynmsl.

XapakTepru30oBaTh aJIOTPOIIHIO

KHCIIOPO/Ia U Cephl KaK OJIHY U3

MPUYMH MHOT000pa3usi BELIECTB.
23.Cepa. Hayuarcsa: Xapakrepus3oBaTb [To3naBarenbHbIe: BEIOOp HauboIee OBnazneHue Ha ypoBHE I1.18

dusznyeckue U XUMH-
YyecKHUe CBOMCTBa
cepsl. [Ipumenenue.

(C ucnonvzosanuem
0bopyoosanus
«Touka pocmay)

(bu3MYecKre U XUMHUECKUE CBOMCTBA
Cepbl, €€ AIOTPOIHBIE
MoaudUKaIH.

IMosy4yaTt BO3MOKHOCTH
HAYUYHMTBCSI: COCTABIISTh YPABHEHUS
peaKuunii, MOATBEPKIAFOIINX
OKHCJIUTENbHEIC H
BOCCTaHOBUTEJIHLHBIE CBOMCTBA CEPHI,
CpPaBHUBATH CBOMCTBA MPOCTHIX

3¢ (PEKTUBHBIX CTIOCOOOB pEIICHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.

KoMMyHUKaTUBHBIE: YMEHHE C
OCTAaTOYHOM MOJIHOTOU U TOUHOCTBIO
BBIPAXaTh CBOU MBICJI B COOTBETCTBUU
C 3aJ]a4aMH U yCIOBUSMH
KOMMYHUKAaIUH.

PerynaruBHbie: NpUHUMATH U

ob1ero oopasoBaHus
CHCTEMOU 3HAHUM.




BEILIECTB CEPBI M KUCIOPO/a,
Pa3BACHATH 3TU CBOICTBA B CBETE
MPEJCTaBICHUN 00 OKUCIIUTEIBHO-
BOCCTAHOBHTEIIBHBIX IPOIIECCAX

COXpaHATh YU4eOHYIO 3a/1a4y;
CaMOCTOSTENILHO BBIACIATh U
(hOpMHUPOBATH 11€JTb; COCTABIATH TUIAH U
IOCJIEN0OBATEILHOCTD IEUCTBUM.

24.CepoBOJ0pO/I. Hayuarcsi: Onpenensars croco6 [To3HaBarenbHBIE: yMEHUE OBiajieHue Ha YPOBHE I1.19
Cynbouab IIOJIy4EHUs CEPOBOIOPOAA B OpPraHU30BBIBATH CBOKO AEATEIBHOCTD, o0miero o6pa3oBaHus
1a00paTOPHH U €T0 CBOMCTBA.. BbIOMpaTh CPEACTBA Ul pealln3aluu CUCTEMOM 3HAHUH.
IMosry4yaTt BO3MOKHOCTH LEJICH.
HayuynTbesi: O0cyxnarh KoMMyHHKaTHBHBIE: IPUHUMATh U
U 3aIlMCBhIBaTh YPaBHEHUsI peaKklui, COXpaHsTh YUeOHYIO 3a/1auy.
XapaKTEepU3YIOIIHUX CBOWCTBA PerynsatuBHbie: popMupoBaHue U
CEpOBOIOPOAA, B NOHHOM BUJIE pa3BUTHE YMEHUI BECTH
CaMOCTOSITENIbHBIN TIOUCK, OTOOP
uHpopmanuu.
25.0keup cepsl (IV). | Hayuaresi: XapakTepu3oBaTh OKCHT ITo3HaBaTeNnbHBIE: CAMOCTOSATENBHO OBnanenue cucteMoit I1.20
CepoBonopoiHas u cepsl (1V), n1aBath xapaTepuCTHKY BBIIETIATH U (POPMHUPOBATH LIETH; 3HAHUU U IPUMEHEHHE
CEpHHUCTAasi KUCIIOTBI CEpOBOIOPOAHON U CEPHUCTOMN AQHAJIM3UPOBATH BOIIPOCHI, UX B JKU3HEHHBIX
U UX COJIN. KHCJIOTaM, a TAK)KE UX COJISIM. (bopMHpOBATH OTBETHI. CUTYalUsX.
(C ucnonvzoeanuem | IlojydaT BO3MOKHOCTH KoMMyHHKaTHBHBIE: y4acTBOBATh B dopmupoBaHue
obopyoosanus HAYYUTBCS: COCTABIIATE YPABHEHH KOJIJIEKTUBHOM O0CYKIEHUU MPOOIeM; YCTAaHOBKH Ha
«Touxa pocmay) peaknuii, XapakTepU3yIOLIIHX 00MEH MHEHHSMH, TOHUMaHHe OTBETCTBEHHOE
CBOMCTBA ATHX BELIECTB, OOBACHATH MO3UIMH MTapTHEpa. OTHOIIEHHE K
MIPUYKHY BBINIAJCHUS KUCIOTHBIX PerynsTuBHbIE: CTaBUTh Y4eOHYIO OKpYXarolien cpene,
TOXKAeH 3aJa4y Ha OCHOBE COOTHECEHMSI TOTO, HE00X0AUMOCTH €€
YTO Y€ U3BECTHO U YCBOEHO, U TOTO, COXpaHEHHS.
YTO €I11€ HEU3BECTHO.
26.0xcun cepol (VI). | Hayuares: XapakTepru3oBaTh OKCU Ilo3HaBaTenbHbBIE: BBIABIATH OBnazeHue Ha ypoBHE I1.21

CepHas kucioTa u ee
COJIN.
(C ucnonwvzosanuem

cepsl (VI), cepHyto KUCIOTY,
OIpEeEISITh CBOMCTBA pa30aBIeHHOMN
CEpPHOM KHUCIIOTHI.

0COOEHHOCTH M MIPU3HAKU OOBEKTOB;
HPUBOANUTH PUMEPHI B KAUECTBE
BBIJIBUT'AEMBIX I10JIOKEHUI.

o01mrero oopa3oBaHus
CUCTEMOM 3HAHMUI.




obopyooeanusn
«Touka pocmay)

IMosyyar BO3MOKHOCTH
HayuuThcsi: OnpenensiTh
MIPUHA/ITIC)KHOCTD BEILIECTB K
orpeAeNEHHOMY KJIacCy COeAMHEHU.
ComnocTtaBisiTh CBOMCTBA
paz0aBIICHHON M KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTHI

KomMyHUKaTUBHBIE: B3aUMOJIECHCTBOBATH

B XOJI€ TPYIIIOBOW PabOTHI, BECTH
JIMAJIOT, Y9aCTBOBATh B IUCKYCCHU;
NPUHUMATh APYroe MHEHNE U O3UIHH.
PerynstuBHBIC: TPOrHO3UPOBATH
PE3YJIBTaThl YPOBHS YCBOCHHS
U3y4aeMoro Marepuaia; IpuHIMaTh U
COXpaHsATh Y4eOHYIO 3a/1auy.

27 IlpakTrueckast Hayuarcs: Pacnio3HaBath OIBITHBIM Ilo3HaBaTeNbHBIE: BBISABIATD OBnaneHue cucreMoi [1.22
pabota Ne4. MyTEM pacTBOPBI KUCIIOT, CYIb(HIbI, O0COOEHHOCTH U MPU3HAKU 0OBEKTOB; 3HAHUU
Pemenue sxcniepu- Cynb(UTBI, CyIb(AaTHI. IIPUBOJUTH IIPUMEPBI B KAUECTBE
MEHTAJIbHBIX 33]1a4 Hcnonb30BaTh NpUOOPETEHHBIE 3HAHUS | BBIIBUTAEMbBIX [10JIOKEHUH.
o treMe «Kucnopon U YMEHUS B IIPAKTHYECKON KoMMyHHKaTUBHBIE:
U cepay. JEATEIbHOCTH U IIOBCETHEBHOM KU3HH | B3aMMOJEHCTBOBATH B XOJI€ IPYIIIOBOMI
(C ucnonvzoeanuem | c b0 6€30MACHOTO OOpAIICHUS C paboThI, BECTH AUAJIOT, YI4aCTBOBATh B
obopyodosanus B-BaMHU U MaTepUagaMy U JUCKYCCUH; IPUHUMATH IPYyroe MHEHUE
«Touxa pocmay) 9KOJIOTMYECKU TPaMOTHOTO MOBEICHUSI | W MO3UIIMH, JOMYCKATh CYIIECTBOBAHUE
B OKpY’KaIOIIEH cpene. pa3HbIX TOYEK 3PEHHUSI.
ITosry4aT BO3MOKHOCTD HAYYHThCHA: | PerynsTuBHBIE: OCO3HAHME KayecTBa U
BbruncnsTe 1o XUMUYECKUM YpOBHS YCBOEHUS; BOJIEBasi
YpaBHEHUSIM Maccy, 00bEM U CaMOpEeTyJIsIIMs, KaK CIIOCOOHOCTb K
KOJIMYECTBO BEIIECTBA OJTHOTO U3 MOOWIIN3alluU CUJT U SHEPTUU
IIPOJYKTOB PEAKIUH 110 Macce
HCXOJ/IHOTO BELIECTBA, 00bEMY WIIH KO-
JINYECTBY BEILIECTBA, COAECPKAILETO
ONPEACIEHHYIO OO0 TPUMECEH.
Tema 5. A3zot u ¢ocdop (8 1)
28.XapaKkTeprucTUKa Hayuarcs: npUMeHATh 3HaHHE [To3naBarenbHble: BEIOMpaTh Hanbonee | OBlageHUE CUCTEMOM I1.23

azoTa u ocdopa.
duznueckue u

[IEPUOAUYECKON CUCTEMBI U CTPOEHUS
aToma IpY XapaKTEPUCTHKE

s¢dheKkTUBHBIE CTIOCOOBI peIIeHUS
3aJ1a4; KOHTPOJIUPOBAThH U OIICHUBATH

3HaHUU.




XUMUYECKUE
CBOIiCTBA a30Ta.
(C ucnonvizoseanuem

XUMHUYECKUX DIIEMEHTOB. 3HATH
CBOICTBA a30Ta.
IMosy4yaT BO3MOKHOCTH

IIPOLIECC U PE3YJIbTAT AEATEIbHOCTH.
KoMMyHUKaTUBHBIE: 10rOBapUBaTHCS O
pacnpeneneHuu GyHKIUN U posiei B

obopydosanus HAYYHTBCS: OOBSICHATH IPUIHHY COBMECTHOM JESATENBHOCTH.
«Touxa pocmay) XMMHYECKON MHEPTHOCTH a30Ta, PerynsTuBHbIE: yMEHHE
COCTaBJIATh YPABHEHMS] XUMUYECKUX OpPraHU30BBIBATH CBOIO AEATEIBHOCTD,
peaxkuuii, XapakTepru3yoLUmX BbIOMpaTh CPEACTBA Ul pealln3aliu
XHMHYCCKHE CBOMCTBA a30Ta, B LCIICH.
Pa3bACHATDH UX C TOUKU 3PEHUS
IIpe/icTaBIeHU 00 0-B Ipoleccax
29.AMmuaxk. Hayuarcs: OnpenensTe MEXaHU3M Ilo3HaBaTeNbHBIE: CTAHOBJICHUE VYwMmenue ¢ nocrarounoit  |I1.24
dusznyeckue u 00pa3oBaHMs HOHA aMMOHHSI, IIPUYMHHO-CJIEICTBEHHBIX CBSI3EH; MIOJIHOTOM ¥ TOYHOCTBIO
XUMHUYECKHE XUMHUYECKHUE CBOMCTBA aMMHUaKa. BbIOOp HanboIee 3P PEeKTUBHBIX BbIpPaXKaTh CBOU MBICIIU B
CBOICTBA. ITosyyaT BO3MOKHOCTh HAYYMTbCHA. | CIIOCOOOB PELICHUs 33134 B COOTBETCTBHH C
[Tonyuenue, COCTaBJIATh YPABHEHMSI pEaKLUi, 3aBHCHUMOCTH OT KOHKPETHBIX YCIOBUM. | 3aJadyaMH U yCIOBUSAMU
IIPUMEHEHHUE. XapaKTEepU3YIOMINX XUMUYECKUE KoMMyHUKaTHBHBIE: yMEHHE C KOMMYHHUKAIHH,
(C ucnonvzoeanuem | CBONCTBAa aMMHAKa, U PA3bSCHATh UX | JOCTATOYHOM TOYHOCTBHIO BBIPAXKAaTh BIIaJICHHE
obopyoosanus C TOUKHU 3pEHUs NpeCTaBIeHUN 00 CBOU MBICIIA B COOTBETCTBHH C MOHOJIOTMYECKOU U
«Touxa pocmay) ANEKTPOIATUICCKON JUCCOITUAITIH U YCIIOBUSMU KOMMYHHUKAIIHH. IUAJIOTHYECKOM
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIbHBIX PerynstuBHbIe: yMeHUE dbopmamu peuu;
MIPOLIECCOB OpraHU30BBIBATH CBOIO JIEATEIbHOCTb, MIOCTPOEHHUE JIOTMUECKOMN
BbIOMpATh CpeACTBa JUIsl pealln3alu LIENIA PACCYKIACHUM.
Lesei.
30.1IpakTnueckas Hayuares: noaydats aMMHaK ITo3HaBaTeNnbHbBIE: yMEHUE BECTH caMO- | YMeHue ¢ gocrarounot  [I1.25

pabora
Ne5.ITonyuenne
aMMHaKa 1 U3y4eHHe
€ro CBOMCTB.

(C ucnonvzoeanuem
0bopyooeanusn

peaxiueit HFOHHOTO OOMeHa U
JIOKa3bIBaTh OMBITHBIM ITyTEM, YTO
COOpaHHBIN ra3 — aMMHAaK

IMosryyaT BO3MOKHOCTH HAYYHTHCS:
aHAIIM3UPOBATH PE3YNIbTATHI OTIBITOB U
ZeJIaTh 0000MIAIOIINE BEIBOIEI

CTOSATETbHBIN TTOUCK, OTOOP
uH(popMalnu, ee IpeodpazoBaHue.
KommyHuKaTHBHBIE: (HOPMUPOBAHKE
COOCTBEHHOTO MHEHHS U TTO3HIIUH.
PerynaruBHbie: MIaHUPOBAHUE CBOUX
JECUCTBUI B COOTBETCTBUH C

IMOJTHOTOM ¥ TOYHOCTBIO
BbIpaXXaTb CBOX MBICJIU B
COOTBETCTBHH C
3aa4aMi U YCIIOBUSMU
KOMMYHUKAIIUUA
BJIaJACHUC




«Touka pocmay)

IIOCTaBJICHHOU 3a/1a4eli U YCIOBUSAMU
€€ peann3alyy, B TOM YUCIIE BO
BHYTPEHHEM ILJIaHE.

MOHOJIOTHYECKOU U
IUAJIOTUIECKOU
dbopmamu peuu;

IMOCTPOCHUC JIOTHYECKOH

LENU PacCyKICHUM.

31.Conu aMMoOHUS. Hayuarcs: Onpenensts kauectBeHHY | [lo3HaBaTenbHbIE: YCTaHOBIICHUE OBnajieHne CUCTEMOM I1.26
10 PEaKIMI0 Ha MOH AMMOHHMSI. MIPUYUHHO-CIICACTBEHHBIX CBS3EU U 3HaHUI
ITosryyaT BO3MOKHOCTH HAYYHTHCS. | 3aBUCUMOCTH MEXIY OOBEKTaMHU.
COCTABJISITh YPABHEHUS] XUMHYECKUX KoMMyHUKaTHBHBIE: ITAHUPOBaHUE
peakiLuii, XapaKTepU3yOIINUX LIEJIU U CIOCOOBI B3aUMO/ICUCTBYS;
XUMHUYECKHUE CBOMCTBA CONEH 00MEH MHEHUSIMH, [IOHUMaHKE
aMMOHUS, U pa3bsICHATH UX B CBETE MO3ULIMH [TAPTHEpA.
IIpeICTaBICHUM 00 PerynstuBHble: coxpaHeHHe yueOHOM
ANEKTPOIIUTUYECKON TUCCOLUALIUU 3aJ1a4uM; YYUTHIBATh BbIJCICHHbIE
YUUTEIEM OPUEHTUPBI ACUCTBHUS.
32.A3otHas kucinora. | Hay4darcesi: ConocTaBisiTe CBOMCTBA ITo3HnaBaTenbHbBIE: yMEHUE BECTH caMo- | OBlafiecHHE CUCTEMOM I1.27

(C ucnonvzoeanuem
0oopyooeanusn
«Touka pocmay)

pa30aBIIeHHON U KOHII. @30THOM
KHUCJIOTHI. Y CTAHABJIMBATh
MIPUHAIC)KHOCTh BEIIECTB K
ONpPeACIEHHOMY KJIACCy COEMHEHHUI.
IMosry4yaTt BO3MOKHOCTH
HAYYHUTBCSI: COCTABIIATH YPaBHEHUS
XUMHUYECKUX PEAKITUH, JICHKAINX B
OCHOBE IMPOU3BO/JICTBA a30THOM
KHUCJIOTHI, U Pa3bsCHSTH
3aKOHOMEPHOCTHU UX MPOTEKAHUS,
COCTaBJIATh YPABHEHHUS PEAKIINIT

CTOSATEIbHBINA OUCK, OTOOD
uHpopMaluy, ee npeodpa3zoBaHue.
KoMmmyHukaTuBHBIE: OpMUpPOBAHKE
CcOOCTBEHHOI'0 MHEHHS U TTO3UIIUH.
PerynaruBHbIe: MIaHUPOBAHUE CBOUX
JEUCTBUI B COOTBETCTBHUH C
MOCTaBJICHHOM 3a/1auyei U YCIOBUAMH
€€ peaju3alku, B TOM YHCIIe BO
BHYTPEHHEM ILTaHE.

3HAHUH

MEXy pa30aBIieHHON U KOHII. a30THOU
KHCJIOTOM M METaJIaMu, OOBSICHATh UX
B cBeTe TpejacTasieHuit 0o O-B




HPOLIECCOB

33.Conu a3oTHOMU Hayuarcsi: O6cyxnars kauecTBeHHY | Ilo3HaBaTenbHBIC: CTAHOBICHHE OBnaneHue cucTeMoi I1.28
KHMCIIOTBI 10 PEAKIMIO HAa HUTPAT-UOH. IIPUYMHHO-CJIEICTBEHHBIX CBSI3EH; 3HaHUU
(C ucnonvzoseanuem | Iloaydat BO3MOKHOCTH BEIOOD Hanbomee 3P PEeKTUBHBIX
o6opyoosanus HAYYUThCS: OTJIMYATH COJIM a30THOMN CrocoOO0B peIIeHUs 3a/1a4 B
«Touxa pocmay) KHCIIOTHI OT XJIOPHJIOB, CYIIb(HaToB, 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHIA.
cynab(GUI0B U CyIb(UTOB, COCTaBIATh | KOMMyHHUKaTHBHBIE: yMEHHE C
YpaBHEHHUSI peaKkuil pa3oKeHus JIOCTaTOYHOM TOYHOCTHIO BBIPAXKATh
HUTPATOB CBOM MBICIIA B COOTBETCTBHUH C
YCIIOBHSMU KOMMYHHKAIINH.
PerynstuBHbIC: yMeHUE
OpPraHU30BBIBATH CBOIO JAEATEIHLHOCTD,
BBIOUpATh CPEACTBA JUIsl peallu3aliu
Lesei.
34.®ocdop. Hayuyarcs: Xapakrepu3oBarb [lo3HaBaTenbHbIE: yMEHUE BeCcTU caMo- | OBlajgeHue CUCTEMOM I1.29
dusnueckue u AJUIOTPOMHbIE MOIU(UKALIIH CTOSITEJIbHBINA TIOUCK, OTOOP 3HaHUH
XUMUYECKUE docdopa, cBolicTBa 6en0ro U uHpopmaruu, ee mpeodpa3oBaHUeE.
cBoiicTBa pocdopa. KpacHoro ¢ocdopa. KommyHukaTuBHbIE: (hOpMUpPOBaHHE
(C ucnonvzoeanuem | Ilosryuyat BO3MOKHOCTH cOOCTBEHHOTO MHEHHUS U TIO3UIIUH.
obopyodosanus HAY4YUThCH: COCTABIATh YPAaBHCHUS PerynaruBHbIe: IIIaHUPOBAHKUE CBOUX
«Touxa pocmay) XMMHUYECKHX PEaKIui, JEWCTBHIA B COOTBETCTBHH C
XapaKTEPU3YIOIINX CBOMCTBA MOCTaBJICHHOM 3a/1a4ei U YCIOBUAMH
¢dbochopa €€ pean3alnm.
35.0xcun pocopa Hayuarcs: Xapakrepu3oBarb [To3naBarenbHbIe: yMeHHE BeCTH caMo- | OBlajieHue CUCTEMOM I1.30

(V). ®ochopnas
KHCJIOTA H €€ COJIH.

cBoiicTBa (pochOpHOro aHrUApHUIA U
docdopnoii kucnotel. [lToHuMaTH
3HAYEHHE MUHEPAIBHBIX YI00peHUI
JUISL paCTEHUM

Ho.nyan BO3MOKHOCTb HAYYHUThCSI.

COCTaBJIATh YPABHEHUSI PEAKIIH,

CTOSTETbHBIN TOUCK, OTOOP
uHOopMalny, ee MpeodpazoBaHUE.
KommyHHKaTHBHBIE: (HOPMUPOBAHHE
CcOOCTBEHHOI'0O MHEHHS U ITO3ULMH.
PerynaruBHsbIe: TIIITaHUPOBAHHUE CBOUX
JEUCTBUI B COOTBETCTBHU C

3HAHUI




XapaKTePU3YIOMINX XUMUIECKUE
cBoiicTBa okcuzaa pocdopa (V) u
bochopHOI KHCITOTHI, ¥ Pa3bICHATH HX
B CBETE NPEICTABICHUN 00
AJIEKTPOIUTUYCCKOMN TUCCOIMAIIAN U
O-B npoueccax, npoBOIUTH
KaueCTBEHHYIO peakiuio Ha docdar-
WOH.

IIOCTaBJICHHOU 3a/1a4eli U YCIOBUSAMU
ee pealn3aluy.

Tema 6. Yriepoa u kpemuuii (9 u)

36.XapakTepucTuKa Hayuarcsi: XapakTepuzoBatb [To3HaBarenbHbIE: BBISBICHUE Ognazienue cucteMoi I1.31
yriiepojia U KpeMHHs. | 3yeMeHThl [VA-rpynmsl (MOArpymnisl 0COOEHHOCTEH U MPU3HAKOB OOBEKTOB; | 3HAHHM
Annorponust yIiepoja) Ha OCHOBE UX IOJIOKEHUS IPUBOJIUTH PUMEPBI.
yriepoja B II-OM CUCTEME U OCOOEHHOCTEN Ke: B3anmopeiicTere B X0€ IpynIoBOn
cTpoeHus ux aToMoB. OOBICHATH paboThl, BEAYT AMAJIOT, Y4acTBYIOT B
3aKOHOMEPHOCTH U3MEHEHNUS CBOMCTB | JUCKYCCHM; IPUHUMAIOT APYTO€ MHEHUE
aneMeHToB |VA-Tpynmsl. Y TIO3ULIMIO.
IMosryyaT BO3MOKHOCTH HAYYUTHCSI: | P: IPOrHO3UPYIOT pe3ysbTaThl ypOBHS
XapaKkTepru30BaTh aJNIOTPOIHIO YCBOEHHS N3y4aeMOro MaTepuaa,
yriaepoja Kak OJIHy U3 MPUYHUH MPUHUMAIOT U COXPAHSIOT Y4eOHYIO0
MHOT000pa3usi BEIIECTB. 3ajgauy.
37.Xumuueckue Hayuaresi: OnuceiBaTh CBOWCTBa ITo3HaBaTeNnbHBIE: OCYIECTBIIATH OBnanenue cucteMoit [1.32

CBOICTBA yTiepoa.
AncopOrus
(C ucnonvizoeanuem

0bopyooeanusn
«Touka pocmay)

BEIIECTB B XOJI€ IEMOHCTPAI[HOHHOTO
1 J1abOopaTOPHOTO FKCIIEPUMEHTA.
Co0roaTh TEXHUKY 0€30MaCHOCTH.
OmnpenensiTe CBOWCTBA IPOCTOTO
BEIIECTBA YIS, UMETh
MpEeACTABICHHUE O a7ICOpOITUHr
ITosyyaT BO3MOKHOCTH HAYYHThCH:
COCTaBJISATh YPABHEHUS XUMHUECKUX
peaKkuuii, XapaKTePHU3YIOIIHNX

MOKMCK HYXKHOU MH(pOpMaIuu B
yueOHUKe, aTiiace.

KoMMyHHKaTHBHBIE: yUUTHCS
BBIPaXKaTh CBOU MBICIIH B COOTBETCTBUU
C 33J]a4aMu 1 YCJIIOBUSIMU
KOMMYHUKAIIWH.

PerynsTuBHbIE: IPOrHO3UPOBATH
pe3yabTaThl YPOBHSI YCBOECHHE
U3y4aeMoro Marepuana.

3HAHUI




XMMHYECKHUE CBOMCTBA yIJIepoa

38.0kcup yriiepoaa Hayuarcs: OnpenensitTe CTpOCHHE U [1: cranoBNIEHUE TPUUYUHHO- OBnajzieHNe CUCTEMOM I1.33
(M) - yrapusrii ra3 cBoiicTBa okcuaa yriepona (1), ero CJICZICTBEHHBIX CBsI3€i; BEIOOp Hanbosee | 3HaHMMA

(bu3moIIOrHYecKoe IeHCTBHE HA 3¢ (PEeKTUBHBIX CLIOCOOOB pelICHUS 3a/1a4

OpraHH3M YeJIOBeKa. B 3aBHCHUMOCTH OT KOHKPETHBIX YCIOBHIA.

IMosryuaT Bo3Mo:kHOCTH HayuuThest: | K: ymeHue ¢ 7ocTaTOuyHOM TOUHOCTHIO

COCTaBJISTh YPaBHEHHS] XUMUYECKUX BBIpaXaTh CBOU MBICIU B COOTBETCTBHH C

peaKIuid, YCIIOBHSIMU KOMMYHHKAIIHH.

XapaKTepU3YIOIIUX CBOMCTBA OKCUAa | P: yMeHHe opraHn3oBBIBaTH CBOIO

yriepoaa (11) JIeSTeNIbHOCTh, BHIOUPATH CPEICTBA IS

peanu3anuu Heneu.

39.0kcup yriepona Hayuaresi: OGcyxnaTh cBOWCTBa I1: ananu3upoBaTh U OTOMPATh OBnazeHne CUCTEMOU 11.34
(IV) - yraekucmbiit okcumaa yraepona (1V) uHGOPMALIHIO; IOCTPOCHUE 3HaHHM
ras. IMosryyaT BO3MOKHOCTH JIOTUYECKOU LEMH PACCYKACHUIA.
(C ucnonvzoeanuem | HAYYMTbCH: COCTABIATh YpaBHEHHUE K: BbIOOp OCHOBaHMil U KpUTEpUEB C
00opydosanus peaKIuu, XapakTepu3yromen IENBIO BBIJICIIEHUS IPU3HAKOB, YMEHHE
«Touxa pocmay) npeBpaleHre KapOOHaTOB B C TOYHOCTBIO BBIpaXKaTbh CBOU MBICIIH B

THJIPOKapOOHATHI, IPOBOANTH COOTBETCTBHUH C 337a4aMH U

Ka4eCTBEHHBIE PEAKITH HA OKCHU/]T YCIIOBHSIMU KOMMYHHKAIINH.

yriepoza (IV) u kapbonar-uox P: npunsTHe 1 coxpaHeHue yueOHOM

3aauu.

40.YronbHas Hayuarcsi: OGcyxaTh CBONCTBA U I1: ycranaBnuBaTh NPUYUHHO- OBnaneHue cucTeMoi I1.35

KHCJIOTA U €€ COJIH.
Kpyrosopor
yriepoja B Ipupoje
(C ucnonvzosanuem

0bopyoosanus
«Touka pocmay)

YTOJIBHOU KUCJIOTHI.

IMosry4yaTt BO3MOKHOCTH
HAYYHUTbCHA: COCTABIIATh YPABHEHUE
peaKInu, XapaKTePHU3YIOIIEH
npeBpalleHre KapOoHaToB B
THJIpOKapOOHATHI, TPOBOIUTH
KaueCTBEHHBIC PEAKLIUHA HA OKCUJ
yraepoza (IV) u kapboHar-uon

CIIEICTBEHHEIE CBSI3H.
K: ymeHwue onpenensrs e CBOero
0o0ydeHus, CTaBUTh U (HOPMYIUPOBATH
J1s1 ceOst HOBBIE 3a/1a4M B yuele 1
[MO3HABATEILHON IE€ITEILHOCTH,
pa3BUBAaTh MOTHUBBI M HHTEPECHI CBOEH
MMO3HABATENILHON AeITEILHOCTH.

P: IporHo3upyroT pe3ysbTaTsl ypOBHS

3HAHUH




YCBOEHUS U3y4aeMOro MaTepuana,;
IIPUHUMAIOT U COXPAHSIOT Y4eOHYIO0

3azauy.

41.1IpakTrueckas Hayuarcsi: monyuyats 1 cobuparb [To3HaBartenbHbIE: yCTAaHABIMBATh OBnajieHre CUCTEMOM I1.36
pabota okcun yriepona (1V) B 1aboparopun HNPUYMHHO-CJIEICTBEHHBIE CBSI3U. 3HaHUH
Ne6. [Tonmyuenue U 10Ka3bIBaTh HAJIMYUE JaHHOTrO ra3za. | KoMMyHHKaTHUBHBIE: yMEHUE
OKcHJa yriepoja ITosyyaT BO3MOKHOCTh HAYYUTBCHA: | ONPEICIIATH LIEJIH CBOETO 00yUeHHUS,
(IV) n uzyyenne ero | Pacrio3HaBarh ONBITHBIM ITyTEM CTaBUTb U (POPMYIUPOBATH JIs ceOs
cBoiicTB. Pacno- YTJIEKUCIIBIHN ra3, KapOoHaT - U HOBBIE 3a]1au B yueOe U
3HaBaHUE CWJIMKaT-HOHBI. Vcronb30BaTh [I03HABATEJILHON JIeATENbHOCTH,
KapOOHATOB. pUOOpEeTEHHBIE 3HAHUS U YMEHUS B pa3BUBaTb MOTHUBBI U HHTEPECHI CBOEH
(C ucnonvzoeanuem | NMPAKTUYECKOMN ESATEIBHOCTH U MM03HABATEJIbHOU €SI TEIbHOCTH.
obopyoosanus ITIOBCEITHEBHOM KU3HHU C LENbIO PerynaruBHbIE: IPOTHO3UPYIOT
«Touka pocmay) 0e30MmacHoOro ooparieHus ¢ pe3yJIbTaThl YPOBHS YCBOCHHUS

BEIIECTBAMH U MaTepuaiaMy U U3y4yaeMoro Marepuania; IpuHUMarT U

9KOJIOTMYECKH TPAaMOTHOTO COXPaHSIOT Y4eOHYI0 3a/auy.

MOBEICHUS B OKPYXKAIOUIEH cpeie
42 Kpemuuii. Oxcun | Hayuaresi: ConoctaBisiTh CBOMCTBA Ilo3HaBaTeNbHBIE: YCTAaHABINBATH OBnanenue cucreMoi I1.37

kpemuust (1V)

OKCHUJIOB yTJIepoja U KPeMHUsI,
OOBSCHATH MPUYHHY UX PA3IAYUSL.
YcranaBinuBaTh 110 XUMHAYECKOM
(hopMyIie MpUHAIEKHOCTH BEIIECTB K
ONPeACIEHHOMY KJIACCy COEAMHEHHIA.
IMosy4yaTt BO3MOKHOCTH

HAYYHThCS: 3aMUCHIBATh YPABHEHUS
peakiuil B 3JIEKTPOHHO-MOHHOM BHJIE.
Ocyl1ecTBISATh B3aUMOIIPEBPALIEHUS
KapOOHATOB M I'MJIPOKapOOHATOB.
PacniozHaBaTh ONBITHBIM YTEM
YTJICKUCIIBIN Ta3, KapOOHAT - 1

MNPUYIUHHO-CIICACTBCHHBIC CBA3U U
3aBHCHUMOCTH.
KoMMyHHMKaTHBHBIE: TIJIAHUPOBATH
eI U cIOcOObI B3aUMOIEHCTBHS,
IMOHUMATH ITO3ULIHIO IPYroro,
Y4aCTBOBATh B KOJIJICKTUBHOM
00CYyXIeHUU TTPOOIIEMBI.
PerynaruBHbie: npuHUMAaTh U
COXpaHSTh YUeOHYIO 3a/1a4y;
VUUTHIBATH BBIJCIICHHBIC YUUTEIEM
OpPUEHTHUPHI IeHCTBUS.

3HAHUH




CHJIMKAT-UOHBI.

43 .KpemuueBas Hayuarcs: J[oka3pIBaTh KUCIOTHBIN [To3HaBarebHBIE: BBISBISITH OBnazieHue CUCTEMOM I1.38
KHCJIOTa U €€ XapakTep BBICIINX OKCHJIOB yIiiepofa | OCOOECHHOCTH U MPU3HAKU OOBEKTOB; 3HAHUU
conu. CTexJio. U KpEMHHUSL. MPUBOJIUTH MPUMEPHI B KAUECTBE
[lemeHT. IMosryyaT BO3MOKHOCTH BBIJIBUTAEMBIX TOJIOKEHUH.
HAYYHUTHCS: COCTABIIATh YPaBHEHHUS KoMMyHHKaTHBHBIE:
XUMHUYECKUX PEaKIIHid, B3aMMOJICIICTBOBATH B XOJI€ IPYIIIOBON
XapaKTEepU3YIOIINUX CBOWCTBA paboThl, BECTH IMAJIOT, y4aCTBOBATh B
KpeMHus, okcuza kpemuus (IV), JUCKYCCUM; IPUHUMATD JPYTrO€ MHEHUE
KpeMHUEBOH KucioTsl. Imetsb Y TIO3UIIMH, JOMYCKaTh CYIIECTBOBAHUE
IIPE/ICTAaBICHUE O CUJIMKATHOMN pa3HbIX TOYEK 3pEHUSI.
IIPOMBIIITIEHHOCTH PerynsTuBHBIC: TPOrHO3UPOBATH
pe3yJIbTaThl YPOBHS YCBOEHUS
M3Yy4aeMOro MaTepuaia; IpuHUMaTh U
COXpaHsTh YUeOHYIO 3a/1a4y.
44 . KoHTpoJibHas Hayuaresi: npuMeHsTh 3HaHUS, I1: ymeHue BeCTH CaMOCTOSITENbHBIH
padora Ne2 YMEHUS U HaBBIKH, [TOJIyYEHHBIE IIpU ITOUCK
1o TeMaM: U3Y4YEHHUH TEMBI K: ¢hopmupoBanme coOCTBEHHOTO
«Kucaopoa u cepa. MHEHUS U MTO3ULUH.
A3sot u ¢pocdop. P: nnanmpoBaHue cBOMX I€MCTBUIA B
Yraepoa u COOTBETCTBUU C ITOCTABIICHHOM 3aauei
KpeMHUii». U YCJIOBMSIMH €€ peau3allii, B TOM
YHCJie BO BHYTPEHHEM IUIaHE.
Tema 7. O6uue cBoiictBa metanioB (134)
45.XapakTepucTuka Hayuarcs: Xapakrepu3oBarhb [To3HaBaTenbHBIE: BBISIBICHUE OBnazieHre CUCTEMOM I1.39

MCTAJJIOB

METaJUIbl Ha OCHOBE UX IMOJIOKEHUS B
NEPUOINYECKOI cucTeme U
0COOEHHOCTEH CTPOCHHUS NX aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH

0COOCHHOCTEH M MPU3HAKOB 0OBEKTOB;
MPUBOUTH TIPUMEPEI.
KoMMyHHKaTHBHBIC: B3aMMOJICHCTBHE B
X0JI€ TPYIIIOBOM pabOThI, BEAYT

3HAHUH




N3MEHEHHS CBOMCTB METAJIJIOB 110
MepUoy u B A-rpymnmax.

IMosry4yaT BO3MOKHOCTH
HayuuThcesi: MccienoBars CBOMCTBA
M3y4aeMbIX BEIIECTB. IPUMEHSTh
3HAHUS 0 METAJUIMYSCKOM CBSI3U IS
pa3bsicHEHUST GPU3NICCKUX CBOUCTB

JIMAJIOT, YYaCTBYIOT B JIMCKYCCHH;
[IPUHUMAIOT IPYrO€ MHEHUE U
HO3UILIUIO.

PerynsTuBHBIC: IPOTHOZUPYIOT
pe3yIbTaThl yPOBHS YCBOCHHS
U3y4aeMOro MaTepHaa; IpUHUMAIOT 1
COXPaHSIOT Y4eOHYIO 3a/1auy.

METAJIJIOB
46.Haxoxnenue Hayuarcs: [Tonbp3oBarses [To3HaBarenbHBIE: YCTAHABIMBATh OBnazieHne CUCTEMOM 11.40
METAJUIOB B IpHpoJie | MH(pOpMaIued u3 APyrux HICTOYHUKOB | MPHUYUHHO-CIICICTBEHHBIC CBSA3H U 3HaHUU
1 0011ue crocoObl UX | JUIsl OJrOTOBKHM KPaTKUX COOOIIEHUH. | 3aBUCUMOCTH.
HOJTy4YEeHHUs ["'0TOBUTH KOMIIBIOTEPHBIE KomMMmyHHMKaTHBHBIE: UTAHUPOBATh
(C ucnonvzoeanuem | NPE3CHTALNHU 110 TEME LIEJIU U cI0cOoObI B3aUMOJIEHCTBHS,
obopyooeanus IMosryyaT BO3MOKHOCTD MOHUMATh MO3HUIIHIO JPYTOTO0,
«Touxa pocmay) HAay4YuThCs: MCronp30Bath y4acTBOBATh B KOJUIGKTHBHOM
MpUOOPETEHHBIEC 3HAHUS U YMEHUS B 00CyX1€HUH MPOOIIEMBI.
MIPaKTUYECKON JAESITEbHOCTU U PerynstuBHbIC: TPUHUMATH U
IIOBCETHEBHOM JKU3HH C LIEJIBIO COXpaHATh YUeOHYIO 3a/1auy;
0€e30MacHOro O0palIeHus ¢ YUUTHIBAaTh BbIJECICHHBIE yUUTEIIEM
BEIIECTBAMH U MaTepuaiaMy U OpPUEHTHUPBI IEHCTBHSL.
9KOJIOTMYECKH TPAMOTHOT'O TIOBEJCHUS
B OKPY’KaIOILIEH cpene
47.Xumuueckue Hayuarcs: nons3oBarbes I1: ananu3upoBaTh U OTOMPATH OBnageHue cucTteMon [1.41

CBOMCTBa METAJLJIOB.
DNEeKTPOXUMHUYECKU I
P HAPSDKEHU
METaJIJIOB.

(C ucnonvzosanuem
0bopyooeanusn
«Touka pocmay)

BJIEKTPOXUMHUYECKUM PSAJIOM
HaNpPsDKEHUN METAJIIOB, COCTABIIATh
YpPaBHEHUS XUMHYECKUX PEaKINH,
XapaKTEPU3YIOIINX CBOMCTBA
METaJUIOB

IMosry4yat BO3MOKHOCTH
HAYYHThCS: OOBSICHITH CBOMCTBA

MH(}OpPMaLIMIO; BBIIBI)KEHUE TUIIOTE3 U
X 000CHOBaHKE; TOCTPOCHUE
JIOTUYECKOMN LEMU PACCYKICHUM.

K: BbIOOp OCHOBaHMIA U KPUTEPHUEB C
LeJIbIO BBIJICJICHUS TPU3HAKOB, YMEHHE
C TOYHOCTBIO BBIpaXKaTh CBOU MBICIIH B
COOTBETCTBUHU C 33/1a4aMH U

3HAHUI




METAJIJIOB B CBETE IIPE/ICTABICHUH 00
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX

YCJI0BUSAMH KOMMYHHKAIUH.
PCI‘y.HSITI/IBHBIeI MIPpUHATHEC U

nporeccax COXpaHeHHe y4eOHOU 3a1auH.
48.CnnaBsl (cTaib, Hayuarcsi: Onpenensate ocooennocty | [lo3naBarenbHble: yMeHHE BecTH camo- | OBiajieHHe cucTeMoin I1.42
YyI'YH, COCTaBa U CBOMCTB UyT'yHa U CTOSITEJIbHBIN TIOUCK, OTOOP 3HaHUH
TIOPATFOMHHHUIA, CTaJd, MNIOPATFOMUHHS, OPOH3BI uH(popMaInu, ee mpeodpa3oBaHue.
OpoH3a). IMosryyaT BO3MOKHOCTH KommyHnukaTtuBHbIe: popMupoBanue
HAYYHTbCS: PA3bACHATH IPOOIEMbI CcOOCTBEHHOTO MHEHHUS U TIO3ULIUH.
0€30TXO/IHBIX TIPOU3BO/ICTB B PerynsTuBHbIE: IIAaHUPOBAHUE CBOUX
METaJITypruu. 3HaTh COCTaB U JeMCTBUI B COOTBETCTBUHU C
CTPOEHHE CILJIaBOB, OTJINYME OT Me. MOCTaBJIEHHOM 3aj1aueil U yCI0BUAMU
YMeTh OOBSCHSTH, TIOUEMY B TEXHUKE | €€ peaiu3aluu, B TOM YHCIE BO
IIMPOKO MCIIOJIb3YIOT CILIABbI BHYTPEHHEM IJIaHE.
49.1llenounsie Hayuarcs: xapakTepu3oBaTh I1: cranOBNIEHME TPUYMHHO- OBnajzieHue CUCTEMOM 1143
MeETaJIJIbL. IeJI0YHbIE METAJIJIBI 110 TOJI0KEHHUIO CJIEJICTBEHHBIX CBSI3€M; BHIOOD 3HaHUU
(C ucnonvzoeanuem | B IepUOANYECKOMN TaOIHIIE U Haubosee 3P (HEeKTUBHBIX CIIOCOOOB
obopyoosanus CTPOCHUIO aTOMOB peluieHns 3a1a4 B 3aBUCUMOCTH OT
«Touxa pocmay) IMoxyyaT BO3MOKHOCTH KOHKPETHBIX YCJIOBHIA.
HAY4YHTBCH COCTABIATh YPABHEHUS KoMMyHHKaTHBHBIE: YMEHHE C
peakuuii, XapakTepU3yOLIIX JIOCTaTOYHOM TOYHOCTBIO BBIPAJKATh
CBOMCTBA IEJIOYHBIX METAJIJIOB U UX CBOM MBICIIM B COOTBETCTBHUH C
COEZIMHEHUI, U OOBSACHSATH UX B CBETE€ | YCIOBUSAMHM KOMMYHHKAIIUH.
IpeJCTaBIeHUN 00 PerynsatuBHble: yMeHHE
NEKTPOIUTUYECKON AUCCOLUALINY U OpPraHU30BBIBATH CBOIO AEATEIBHOCTD,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX BBIOUMpATh CpeACTBa JUIsl pealln3aliu
IIPOLIECCOB LENEH.
50.Maruuii. Hayuarces: xapakTepu3oBaTh IIpenmeTHbIe: aHATU3UPOBATH U OBnaneHue cucTeMoi 11.44
[lenouynozemenbHbie | 31eMeHThl [IA-rpynmel o 0oTOMpaTh HH(OPMALIKIO; BEIBI)KEHNE 3HAHWUI
METaJLJIBL. II0JIO’KEHHUIO B IEPUOANUYECKOM TUIIOTE3 U X 000CHOBAHUE;

(C ucnonvzosanuem

TabJMIIe ¥ CTPOCHHUIO ATOMOB

MOCTPOEHUE JTOTUYECKOM LIETIH




obopyooeanusn
«Touka pocmay)

IMosryyaT BO3MOKHOCTH
HAYYHUTBCSH: COCTABJISATh YPABHEHUS
peaKkmuii, XapakTepU3yIOIINX
CBOMCTBA MarHus U €ro COCIMHEHHUIA,
U OOBICHATEL UX B CBETE
npeACcTaBICHUN 00
3IEKTPOJIUTUYECKON JUCCOLIMAIIIN 1
OKHCIIUTEILHO-BOCCTAHOBUTEIIHLHBIX

pacCy X IEHHUI.

KomMMmyHHUKaTHBHBIE: BEIOOP OCHOBaHHUN
U KPUTEPUEB C LENbIO BBIIACICHUS
IIPU3HAKOB, YMEHHE C TOYHOCTHIO
BBIPAXKaTh CBOU MBICIIH B COOTBETCTBUU
C 3a7ja4aMU U YCJIIOBUSAMHU
KOMMYHHKaIUH.

PerynsatuBHble: IpUHATHE U

npoiieccax. coxXpaHeHue yueOHOI 3a1auu.
51.Kanbuumii u ero Hayuarcs: xapakTepu3oBarh Ilo3HaBaTeNbHBIE: BBIBICHUE OBnaneHue cucTeMoi [1.45
COEMHEHHS. anemeHTsl |[A-rpymnmsl o 0COOEHHOCTEH U MPU3HAKOB OOBEKTOB; | 3HAHHM
KecTkocTh BOMBI 1 MOJIOXKEHUIO B MEPUOANMUECKON MPUBOAUTH MPUMEPHI.
CITOCOOBI €€ Ta0JIUIE U CTPOSHUIO aTOMOB KoMMmyHHKaTHBHBIE: B3aMMOJICHCTBHE B
yCTpaHEeHHS. IlosryyaT BO3MOKHOCTH XO0/JIe TPYNIOBOM pabOThI, BEIYT
(C ucnonvzoeanuem | HAYYMTBHCH: COCTABJISATh YPABHEHUS JTUAJIOT, YYAaCTBYIOT B IUCKYCCHUU;
ob6opyoosanus peaKLnii, XapaKTEPU3YIOIIUX IIPUHUMAIOT IPYTO€ MHEHUE U
«Touka pocmay) CBOMCTBA KAJIBIMS U €r0 COEIMHEHNH, | MTO3HIMIO.
1 OOBSICHSTH UX B CBETE PerynaruBHbie: MPOTHO3UPYIOT
npeACcTaBIeHUN 00 pe3ybTaThl YPOBHS YCBOCHUS
3IEKTPOJUTUYECKON AUCCOLUUALINN U M3y4aeMoro MaTepualia; IpUHUMAKOT U
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX COXPAaHSIOT YUeOHYIO 3a/1a4y.
npoiieccax. 3HaTh KAYECTBEHHYIO
pEeaKIuIo Ha MOH KaJIbIHs. 3HATh, YeM
00yCIIOBIIEHA KECTKOCTh BOJIBI.
YMeTh pazbACHATH CIIOCOOBI
YCTPaHEHHUS )KECTKOCTH
52.Amomunnii. [Tonmo | Hayuaresi: cocTaBisTh ypaBHEHUS [To3HaBaTenbHBIE: OCYIIECTBIATH OBnazeHue CUCTEMOM 11.46

JKEHHE ATFOMUHUS B
MIEPUONYECKOMN
CUCTEME U CTPOEHUE

XUMHYECKUX PEAKIUH,
XapaKTepU3YIOIINX OOIIHE CBOMCTBA
AITIOMUHUS

MIOWCK HY)XHOH HH(OPMAITUH B
yueOHUKe, aTiace.
KoMMyHHKaTHBHBIE: YUUTHCS

3HAHUI




€ro aToma.
(C ucnonvzosanuem

0bopyooeanusn
«Touka pocmay)

IMosryyaT BO3MOKHOCTH
HAYYHUTBCS: OOBSICHATh 3TH PEaAKIIUU
B CBETE MPEJCTABICHUN 00
OKHCJIUTENHHO-BOCCTAHOBUTEILHBIX
MPOIIECCOB

BBIPAXKATh CBOU MBICJIH B COOTBETCTBUU
C 3aJla4aMu U yCIOBUSIMU
KOMMYHHKAIIH.

PerynsTuBHBIE: MPOTHO3UPOBATH
pe3yNbTaThl YPOBHS YCBOCHHUE
M3y4aeMOoro MaTepuana.

53.Baxnerimue Hayuarcsi: noka3eiBath aMporepHsiii | [lo3HaBaTenbHbBIE: YCTAHOBIICHHUE OBiajieHre CUCTEMOI 11.47
COCIMHCHHS XapakTep COeANHEHUSI, COCTABIISATh MPUYMHHO-CJIEICTBEHHBIX CBA3CH U 3HAHUU
QATIOMHUHUS ypaBHEHHUS COOTBETCTBYIOIINUX 3aBHCHUMOCTH MEXIy 00BbEKTaMHu.
XUMHUYECKUX PEaKIIUn K: miranupoBaHue 1eau u Crocoobl
IMosy4aT BO3MOKHOCTH HAYYMTBHCH. | B3aMMOJICHCTBHS; OOMEH MHEHUSMH,
OOBSICHATH UX B CBETE MPEJICTABICHUN | MOHMMAaHUE O3UINH MTapTHEpa.
00 IEKTPOIUTHYECKOMN nucconranuu | PeryisTuBHbIE: cOXpaHeHHE yueOHOU
3aJlauM; YYUTHIBATh BBIJCICHHbIE
YYUTEJIEM OPUEHTHPHI JICHUCTBUSI.
54 Keneszo. [Tonoxxke | Hayuaresi: OOcyxnatb cTpoeHUE I1: mouck u BBIIEICHIE HEOOXOTUMOM OBnajzieHNe CUCTEMOM I1.48
HUE kKene3a B aToMa xenesa, (u3nUecKue u uH(pOpMaIIUK; CUHTE3UPOBATh 3HaHUI
MEPUOIUYECKON XUMHUYECKHE CBOMCTBA kKeje3a UMEIOIITNECs 3HAHMSI; BHIOOP OCHOBAHUM
cucteMe u ctpoeHrue | IlosydyaT BO3MOKHOCTb HAYYHUTBCS: | U KPUTEPHUEB JUISI IOCTPOCHUS
€ro aToma. Pa3bICHATH CBOMCTBA KeJie3a B CBETE€ | JIOTHYECKOM IIEMU PACCYXKIACHUMH,
MPEACTABICHUN 00 OKUCIUTENHHO- YMEHUE TIOJIHO BBIPAXKATh CBOU MBICIIH.
BOCCTaHOBUTEJIBHBIX MPOIIECCAX U K: dopmupoBanue u pazputue
BJIEKTPOJIUTAYECKON AUCCOIUALINHI TBOPYECKUX CITIOCOOHOCTEH.
P: ymeHue opranuszoBbIBaTh CBOIO
JeSITENIbHOCTh, BEIOMPATh CPeICTBA ISt
peanu3anuu Heseu.
55.Coennnenus Hayuarcs: 3Hatb cBolicTBa I1: BeIIBIIEHHE OCOOEHHOCTEN U OBnazeHne CUCTEMOR 11.49

Kee3a

(C ucnonvzosanuem
o0bopyooeanusn

coenunennii Fe+2 u Fe+3
IMosry4yaT BO3MOKHOCTH
HAYYHUTHCSI: COCTABIISTh YPABHCHHUS

MPU3HAKOB OOBEKTOB.
K: B3auMopericTBue B X0/1€ rpynmnoBon
paboThI, BEAYT IHUAJIOT, YIaCTBYIOT B

3HAHUI




«Touka pocmay)

peakiuii B CBETE MpeCTaBICHUN 00
3IEKTPOJIUTUYECKON TUCCOLUALNU U
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIX
mporeccax

JUCKYCCHH.
P: mporuo3upyroT pe3ysibTaThl ypOBHS
YCBOEHHUS N3y4aeMOro MaTepuaia.

56.IlpakTuueckas
paborta Ne7. Pemienne
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 [0 TeMe
«MeTtambl U UX
COETUHEHUS.

(C ucnonvzosanuem
0oopyoosanusn
«Touka pocmay)

Hayuarcsi: BEIIOJHATD
AKCIICPUMEHTAJIbHBIC 3a]1a91
WHIVBUAYAIBHO PAa3HBIMH CIIOCOOAMU
IMosry4yaTt BO3MOKHOCTH
HAYYHThCS: BEIOMpATh Haubosiee
palMOHAIBHBIA X0/ PEIICHHUS, JIeIaTh
BBIBOJIBI HA OCHOBAHWY HAOJIIOACHUI

[1: ananu3upoBaTh U OTOUPATH
nH(}OpPMaLIKIO; BBIBI)KEHUE TUIIOTE3 U
UX 000CHOBaHUE; IOCTPOECHHE
JIOTUYECKOM LEIU PACCYKICHUM.

K: BbIOOp OCHOBaHUI U KPUTEPHUEB C
LEJIbIO BBIJCJICHUS IPU3HAKOB, YMEHUE
C TOYHOCTBIO BbIpa)kaTb CBOM MBICJIH B
COOTBETCTBUHU C 33Ja4aMu U
YCIIOBUSIMU KOMMYHUKALIUU.
PerynaruBHsbie: npuHATHE U
coXpaHeHue yueOHO 3a7auH.

OBnageHue CUCTEMON
3HAaHUH

I1.50

57.KonTpoJbHast
paGora Ne3 mo
Teme: «O0mme
CBOMCTBA
MeTAJLJIOBY.

HayanCﬂ: NPUMCHATH 3HAHUA,
YMCHHA U HABBIKH, ITOJTYYCHHBIC ITPU
HU3YUCHUHN TEMBI

IT: BeI6Op Hambosee 3(hHeKTUBHBIX
Croco0O0B pelIeHus 3a71a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA.
K: yMeHue ¢ 1octatoyHOM NOTHOTOU U
TOYHOCTHIO BBIPA)XKaTh CBOM MBICIIU B
COOTBETCTBUH C 33a4aMH U
YCIIOBHSIMUA KOMMYHHKAIINH.

P: mpuHUMATE ¥ COXPaHATH YICOHYIO
3aJ]a4y; CaMOCTOSITENILHO BBIJCIATh U
(bopMHpOBATE 11€JTh; COCTABIIATH IJIAH U
OCJIEN0BATEILHOCTD IEUCTBUM.

Tema 8. OcHoBbl oprannyeckoii xumuu(10 4)




58.IlepBonavansubie | Hayuatesi: OOcyxaaTh OCHOBHBIC [To3HaBarenbHbIE: OCYIIECTBIATD DBilafienre cucteMoit I1.51
CBEJICHUs O MOJIOKEHUS TEOPUU CTPOCHHUS MOVCK HYXHOU WH(POpMAIUU B BHAHU I
CTPOCHUU OpraHNYeCKUX CoeMHEHUN A.M. y4eOHHKE, aTiace.
OpraHUYEeCKUX byrneposa KoMMyHUKaTUBHBIE: YUUTHCS
BEILLECTB. IMosy4yaT BO3MOKHOCTH BBIPAXKATh CBOU MBICIIH B
HAYYHUThCS: 3aKMCHIBATH COOTBETCTBUHU C 33Ja4aMH U
CTPYKTypHBIE (hOpMYIIBI YCJIIOBUSIMU KOMMYHUKAIIUH.
OpraHUYECKUX BEILIECTB HA IPUMEPE PerynaruBHbie: TPOrHO3UPOBATH
AJKaHOB pe3yJIbTaThl YPOBHS YCBOCHUE
M3y4aeMoOro MaTepuaa.
59.Vupoiennas Hayuarcs: onpeaensTe NIpUYruHbI [To3naBaTenbHbIC: yMEHUE BECTH camo- | OBlajeHue CUCTEMOM I1.51
KJaccupuKanus MHOT000pa3usi OPraHUuYECKUX CTOSATEIbHBINA MOUCK, OTOOP 3HAHUI
OpraHUYEeCKUX BEILIECTB, OCHOBHBIE MPU3HAKU uH(popMalnu, ee peodpa3oBaHue.
COEMHEHHIA. KJIACCU(PUKALIUN OPTAaHUICCKUX KoMMmyHHKaTHBHBIC: (HOPMHUPOBAHKE
COEMHEHHI COOCTBEHHOTO MHEHUS U TTO3UIINH.
[Mosyyatr BO3MOKHOCTH PerynaruBHsbie: IJIaHUPOBAHUE CBOUX
HAYYHUThCS: ONPEIEIATh U30MEPBI U3 | JIEMCTBHI B COOTBETCTBHH C
MPEJI0KEHHOTO MEPEUHs MOCTaBJICHHOM 3a7a4eil ¥ yCIOBUSIMU
CTPYKTYPHBIX ()OPMYJT OPTAaHUUECKUX | €€ peallu3allHH.
BEILIECTB, OPUEHTUPOBATHCS B
KJacCU(UKALIUN OPTAaHUYECKUX
COECIMHEHU I
60.I1penenbubie Hayuatesi: O6cyX1aTh OTJENbHBIX I1: ymeHue oprann30oBbIBaTh CBOKO OBnazieHne cucTeMon I1.52

YIJIEBOAOPOIBI.
Meran, 5TaH.

Mpe/icTaBUTeNel alnkaHoB (MeTaH,
3TaH, MponaH, OyTaH), UX QU3nUYecKue
1 XUMHYECKHE CBOMCTBA,
oTpezieNIeHUs! TOMOJIOTOB,
TOMOJIOTMUYECKOTO psija

Mosy4yat BO3MOKHOCTH

HAYYHUTBCSI: COCTaBIISITH

JIeSITEIbHOCTh, BRIOMpATh CpeicTBA IS
peanu3anuu Heseu.
KoMMmyHUKaTHBHBIE: TPUHUMATH U
COXpaHATh YUeOHYIO 33/1a4y.
PerynstuBHbIe: (hOopMUpOBaHHE U
pa3BUTHE YMEHUI BECTH
CaMOCTOSITENIbHBIN MMOUCK, 0TOOP

3HAHUH




CTPYKTYpHBIC (DOPMYIIBI AIKAHOB uH(pOpMaLIHY.
61.HenpenenbHble Hayuares: CocraBisath ITo3HaBaTenbHbIE: yMEHHUE BeCTU caMO- | OBIajiecHue CUCTEMOM I1.53
YIII€BOJOPO/IBL. CTPYKTYpPHYIO (pOpMYIly STHIIEHA, €70 | CTOSTEIbHBIN MOKCK, OTOOP 3HaHUU
OTusex. ¢bu3nueckre U XMMHUYECKHe CBOICTBa, | mH(pOpMalnu, ee mpeodpa3oBaHue.
KaueCTBEHHbIC PEAKIIMH HA KommynukaTuBHbIe: (hOpMUpPOBaHHE
HEIpEAEIIbHbIE YTIEBOAOPOIBI. COOCTBEHHOTO MHEHHUS U TIO3UIIUH.
IHosyyaT BO3MOKHOCTh HAYYUTHCH: | PeryiasiTuBHbIE: IUIAHUPOBAHUE CBOUX
COCTaBJISITh CTPYKTYpHBIE (POPMYJIbI JIeIICTBUI B COOTBETCTBUH C
TOMOJIOI'OB ITUJICHA IIOCTaBJICHHOM 3aja4eil U YCIOBUAMU
€€ peanu3aluu, B TOM YUCIIE BO
BHYTPEHHEM ILJIaHE.
62 .Ilonumepsr Hayuarcs: CocraBisath [To3naBaTenbHbIe: BRIOUpaTh Haubosaee | OBnaJeHHE CHCTEMO I1.54
CTPYKTYpPHYIO (pOpMYITy aleTHIIeHa, 3 PEeKTUBHBIE CITOCOOBI PEIICHHS 3HAHUH.
ero (pu3nuecKue U XUMHUIECKHE 3a]1a4; KOHTPOJIUPOBATh U OLICHUBATh
CBOICTBa MIPOLIECC U PE3YIbTAT 1€ATEIbHOCTH.
ITosryyaT BO3MOKHOCTD KoMMyHHKaTHBHBIE: JOTOBApUBATHCS O
HAYYUTBCSHA: COCTABIIATh YPABHEHUS pacripeniesieHu pyHKIUHI 1 posieit B
XUMHYECKHUX PEaKIIHH, COBMECTHOH JEATEIbHOCTH.
XapaKTEpU3YIOIIHUX CBOWCTBA P: ymeHne opraHu3oBBIBaThH CBOIO
aleTUJIeHa JIeSITeNIbHOCTh, BBIOUpATh CPeICTBA IS
peanu3anuu LeJei.
63.1IponsBoaHbIE Hayuarcsi: OGcyxnats onpenenenue | IIpeaMeTrHsle: aHaMM3UPOBATh U I1.55

YIJI€BOJI0OPOIOB.
Crouprsl.

CIHPTOB, 00I1YI0 (POpMYITy CIUPTOB,
(bu3MoIIOTHYECKOE IEHCTBHE
METaHOJIa U 3TaHOJIa Ha OpraHu3M
IMosy4yaTt BO3MOKHOCTH
HAYYMTbCSl COCTABIIATH YPaBHEHUS
peaKIMii, XapaKTepH3yIOLIIX
CBOMCTBA CIIUPTOB

0TOMpaTh HH(OPMAIIHIO; BBIIBUKEHHE
THIOTE3 U UX 000CHOBAHUE;
MOCTPOEHUE JTIOTUYECKON LIETH

paccyx IeHHUI.

KomMMmyHuKaTHBHBIE: BEIOOP OCHOBaHUIA
Y KPUTEPUEB C LIEIBIO BBIACICHUS
IIPU3HAKOB, YMEHHUE C TOUHOCTBIO
BbIpaXkaTb CBOM MBICJIM B COOTBETCTBUU




C 3a7]a4aMH U YCIIOBUSIMU
KOMMYHHKAIIH.
PerynsTuBHbIC: IPUHATHE U
coXpaHeHHe yuyeOHOH 3aauu.

64 .Kap6oHoBbie Hayuarcsi: onpeaensts GopMyIibl [To3HaBartesbHBIE: CAMOCTOATEIIBHO PazButue I1.56
KHUCIOTHI. CII0KHbBIE MYpPaBBHHOM U YKCYCHOW KHCIIOT, CO37aBaTh aJITOPUTM JCATEIBHOCTH IIPU | CaMOOIPENETICHUS U
s¢upsl. XKupsr HUMETh IPEJCTABIEHUE O CIOKHBIX pelIeHnu IpobIieM pa3IngHOro a/IEKBaTHOI'O
aupax Xapaxrepa. OIICHUBAHMS CBOMX
IHosryuaT Bo3MoskHOCTh HayuuThes: | KoMMyHukaTuBHBIE: (hopMHupoBaHUEe JIOCTUKEHUH B
COCTaBJISTh YPaBHEHHS] XUMUYECKUX CcOOCTBEHHOTO MHEHHUS U TIO3ULIUH. IIPUMEHEHUHU 3HaHUH B
peaKIMii, XapaKTepU3yIOLINX o01ue PerynsaTuBHbIC: yUUTHIBATDH HOBOMW CUTYallUU.
CBOMCTBA KHCJIOT, HA TIPUMEPE YCTaHOBJICHHBIE IIPaBUJIA B Crpemiienue
MYpPaBbHHOM M YKCYCHOM KHCJIOT. IUTAaHUPOBAHUU U KOHTPOJIE CI10co6a IIO3HAHUIO TOTO, YTO
cocTaB, (hu3HUYecKHe CBOMCTBRA, pELIEHNs; OCYIIECTBIECHUE TIOIIArOBOr0 | HEU3BECTHO, HO
MIPUMEHEHNE U OMOJIOTMYECKYIO POJIb | U UTOTOBOI'O KOHTPOJIS. HMHTEPECHO.
KHUPOB
65.YraeBosl Hayuarcs: onpeneniars [To3naBarenbHble: BbIOMpaTh Hanboaee | OBrageHUe CUCTEMOM I1.57
MOJIEKYJISIpHBIE (POPMYJIBI TTFOKO3BI, 3 PEeKTUBHBIE CITOCOOBI peILICHHS 3HAaHUU
caxapo3sbl, KpaxMaja, LeJUII0JI03BL, 3aJ1a4; KOHTPOJIMPOBATh U OLICHUBATh
KAueCTBEHHYIO PEaKIMIO Ha TJIIOKO3Y | MPOLECC U pe3ysbTaT AESITeIbHOCTH.
U KpaxmaJj, OMOJIOTHUYECKYIO POJIb KoMMyHHKaTHBHBIE: JOTOBapUBATHCA O
TJIFOKO3BI ¥ CaXapo3bl pacnpezneneHuu GyHKIUN U poseil B
ITosry4yaT BO3MOKHOCTD HAYYHUTHCHA. | COBMECTHOM AEATEIBHOCTH.
OIIPEAEIATh CXOACTBA U PA3INUNe PerynsatuBHele: yMeHME
Kpaxmasia ¥ LeJUTF0JI03bI OpPraHU30BBIBATH CBOIO JAEATEIBHOCTD,
BBIOMPATh CPE/ICTBA JUISl peaTnu3aliu
LENIEH.
66. AMUHOKHCIIOTHI. Hayuarcs: onpenenars ITo3HaBaTenbHbBIE: yMEHUE BECTU caMo- | OBIajieHHne CUCTEMOit I1.58

benxu

MOJICKYJISIpHBIE (POPMYJIBI TTFOKO3BI,
caxapo3bl, KpaxMaia, HeJUII0JI03BL,

CTOSITETIbHBIN TTOUCK, OTOOP
nH(popmanuu, ee mpeodpa3oBaHHE.

3HAHUH




Ka4yeCTBEHHYIO PEAKIIMIO HA TITIOKO3Y
U KpaxmaJj, OMOJIOTUYECKYIO POITh
TJIFOKO3bI U Caxapo3bl

ITosryyaT BO3MOKHOCTH HAYYUTHCH!

OIIPECACIIATh CXOACTBA U pa3Indne
KpaxmaJjia 1 HEJIJI03bI

KoMmyHHKaTHBHBIC: (HOPMUPOBAHHE
CcOOCTBEHHOI'O MHEHHS U ITO3UILMH.
PerynaruBHsbIe: IJITaHUPOBAHKUE CBOUX
JEUCTBUI B COOTBETCTBUHU C
MMOCTaBJICHHOM 3a7ja4eil M YCIOBUAMU
€e peaau3alu.

67.KonTposbHasi
pabota Ned no
Teme: «Opranmyeck
asi XuUMHS».

Hayuaresi: npuMeHsITh 3HaHUS,
YMEHHUSI U HAaBBIKH, [TOJIYY€HHBIE ITPU
W3YYEHUU TEMBI

ITo3HaBaTenbHbBIC: BBIOOp HanboICe

3¢ (PEKTUBHBIX CIIOCOOOB pEIICHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
ycinoBuil. KoMMyHHMKaTHBHBIE: yMEHUE
C JOCTaTOYHOMU ITOJTHOTON U TOYHOCTBIO
BBIPAXKATh CBOU MBICJIH B COOTBETCTBUU
C 3aJla4yaMU U yCIOBUSAMH
KOMMYHUKAaIUU.

PerynaruBHbie: npuHUMATH U
COXpaHsTh YUeOHYIO 3a/1auy;
CaMOCTOSITEIIbHO BBIACIATH U
(GhopMHUPOBATH 11€JTh; COCTABJIATH TUTAH U
MIOCJIEA0BATEIBHOCTD IEUCTBUA.

Pa3Butune
CaMOOIIPEJEIICHUS U
aJIEKBaTHOIO
OLICHUBAHMS CBOMX
JIOCTH>)KEHUM B
IIPUMEHEHNN 3HaHUH B
HOBOH CUTYallUH

68.000011€HNE
3HaHUH, MOJYYEHHBIX
B 9 KII.

Hayuarcs: 06001aTe OCHOBHBIE
MOHATHUS Kypca XUMUH 9 Kiracc

[To3HaBaTenbHBIE: CAMOCTOSATEILHO
CO3aaBaThb aJITOPUTM ACATCIIBHOCTH ITPH
pelieHnu IpobieM pa3InyHOro
XapaxTepa.

KommyHukaTtuBHbIe: (popMupoBaHue
COOCTBEHHOT'O MHEHHMS U TIO3UIUH.
PerynsTuBHbIC: YUUTHIBATD
YCTAaHOBJICHHBIC ITpaBHJia B
IUTAHUPOBAHHUM U KOHTPOJIE criocoba
pELICHUS; OCYIIECTBICHHUE TOIIAarOBOT0
¥ UTOTOBOTO KOHTPOJIS




KoHTpoJib ypoBHSA 10CTHKEHNI IVIAHNPYEMbIX Pe3yJIbTaToB.

Buowvl koumpons: TecTUpOBaHUE; YCTHBIM KOHTPOJIb; CAMOKOHTPOJIb U B3aUMOKOHTPOJIb; PE3YJIbTaThl IPAKTUYECKUX U JTa00paTOPHBIX padoT;
CoOeporcanue kKoHmpos: 3HaAHUE TTOHIATHS, TEPMHUHBI, YMEHHUE CAMOCTOSITEIILHO OTOMpaTh MaTepHall, aHaTM3UPOBATh JCSITEIHHOCTh YeJIOBEKa,
BBICKA3bIBaTh CBOU CYXKJEHHS, CTPOUTH YMO3aKIIIOUEHUS; YMEHUE UCIIOB30BaTh MOJyYCHHbIC 3HAHUS Ha IIPAKTUKE.

CPEJACTBA KOHTPOJIS k yueoHoMy Kypcy «Xumust.» 9 kiaace

1 BapuanT « DIEKTPOJUTHYECKAS TUCCOINALHUS M CBOMCTBA JIEKTPOJIUTOBY

1. DyeKkTpoIMTaMH HAa3bIBAIOTCS BEIIECTBA: a)IIPOBOIAIINE IICKTPHISCKUH TOK, O)ITPOBOIAIIINE JIEKTPUISCKHN TOK B pacTBOpaxX M paciliaBax, B) HE

MIPOBOJISIIIUE DIIEKTPUICCKUI TOK, T)PaCTBOPHMBIC B BOJIC

2. Beimenute psiji, B KOTOpOM Bee BeriecTBa- anekTponuthl: a) NaOH , AgCl, caxap, 6) atunossiii ciiupt, H2Si03, KOH, B)CuSOs, NaOH , HCI, r) 3TiinoBsIi

CIHPT, BOJIA, caxap

3. BemecTBa npu aucconuanyy, KOTOPBIX 00pa3yrOTCs TOJIBKO aHUOHBI THAPOKCOTPYIIIBL, 3TO: ) KHUCIOTHI, 0)MIETI0YH, B) CPEJHHE CONH, T) KHCIBIE COIH

4, Peakuuu HOHHOTO 0OMEHA MIYT JI0 KOHIIA, C BIJICIICHUEM ra3a, pu B3aumoneicTeun: a) Cu(OH), u HoSO4

6) KOH u Zn(NOs); B) Na2CO3 u HCI r) KOH u HCI

5. Kakoe BelecTBo MpoBOIUT AIIEKTPUIECKUH TOK: a) caxap (TBepl.) , 0) caxap (pacTBop), B) XJIOpH[ HATpus (PacTBOP), T') XJIOPHU HATPUs (TBEPA.)

6. Y Kakoro BemecTBa ICKTPOIMTHIECKAst AUCCoImaIus nporekaer crynenyaro:  a)Fe(OH)s 6)KoSOs B)Fex(SOs)3 1) HaSO4

7. OTMeThTe, B KAKOM CIIyUac PeakIis MeX Iy HoHaMu He mpotekaet: a) 3K' + PO~ 6) Fe*" + 30H ™ B)Ca®* + CO# r) Ba®" + SO,*

8. Ompenenure CIOXKHBINM aHUOH: a) UOH Oapus, 0) cynbdaT-uOH, B) MOH aTIOMHHUS, T') XJIOPHI-UOH

9. BeibepuTe MpaBHIBbHYIO 3aIHCh YPABHEHHS AUCCOLMAIMH a30THOI kucinoTsr: a) HNOz— H* + NO* 6) HNO;— H + 3NO*  B) HNOs;— H ™+ NO;'

r) HNOs— H* + NO3

10. Kakyro cpeny umeet pactBop Mg(NOs)2: a) kuciayro  0) IIETOYHYIO  B) HEWTPAIbHYIO  T) TOMOTEHHYIO

11. ®opmyna cunbHoro aekrpoiurta: a) HoSO;  6)CaCOsz B) H,CO3 r) CaSO3 1) HNO3

12. Macca comnm, odpazoBasiieiicst mpu Harpesanuu 20r okcuaa mean(Il) ¢ 21r cepHoit  KUCTOTHL, paBHa: a) 16,4 0)20,2r B)34,3r 1)42,5r 1) 50,3r

13. O06beM Bomopoa (H.y.), 00pa3yroIierocs npu B3auMoeicTBuu 131 nuHKa ¢ 24,5T pacTBopa CEpHOM KHCIIOThI, paBeH: a) 2,24 6)4,4811 8)6,721 1) 5,601
n)7,12n

2 BapuaHT « DJIEKTPOJUTHYECKAS TUCCONMALMS U CBOICTBA YJIEKTPOJIUTOBY
1.He npoBOJHT 3JIEKTPUYECKHUI TOK BOJHBIH pacTBOP: a) CEPHOM KUCIOTHI, 0) THAPOKCHIA HATPHS, B) caxapa, TI') THAPOKCHIA KaJus
2. Ocanok o0Opasyercst IpH B3auMOAEHCTBHM pacTBopa xiopuaa skenesa(ll) u: a)ruapokcuaa Hatpus, O)cynbdaTa HATPHS, B)HUTpATa HATPHUS, T)XJIOPHAA HATPHS

3. BemecTBa, KOTOpBIE TIPY AUCCOIHMALIMN O0Pa3yIOT TOJIBKO KATHOHBI BOJIOPO/IA, HA3BIBAIOTCS: a)CONIAMH, O)KHUCIOTaMHU, B)IIeT0YaMH, T)aM()OTepHBIMU
THIIPOKCHIAMH

4. HeanexTponnTamu SBIISIOTCS BCE BEIIECTBA TPYIIIBI: @) PACTBOP MOBAPEHHOMN COJH, caxap, lo, 6) aTunoBsIil ciupT, consiHas kucinoTa, Ca(OH)2, B) consHas
KHCJIOTa, pacTBOP MOBAapEHHOM COJIH, 3TUIIOBBIN CIIUPT, I') caxap, STUIOBBIM cupT, I»

5.Bbiienute BeIecTBO, MPHU JUCCOIUAIIIHA KOTOPOro o0pasyeTcs cunukaT-uoH: a) CaSiOz  0) HoSiO;  B) NaySiOs r) BaSiOs 1) ZnSiO3
6.Onpenenute GopMyiTy BEIIeCTBa, MICKTPOITHTHIECKAS TUCCOITHAITIS KOTOPOTO MPOTEKAET CTYIEHYATO: a) Ba(OH): 0) HNO:  B) NaOH r) HCI

7.0npenenuTe MPOCTON KaTHOH: a)UOH aMMOHUS, 0)kapOOHAT-HOH, B)CYJIb(aT-HOH, T)HOH KaJIHs



8. Cokpamennoe nouroe ypasuenne Ba®* + SO~ — BaSO,| cOOTBETCTBYeT B3aHMOICHCTBHIO:

a) Ba(OH), + HCI, 6) Ba(OH), + H.SOs B) Ba(OH)2 + HNOs; 1) Ba(OH); + H2SO3
9. Haii1uTe HOHBI KOTOPbIE MOT'YT COBMECTHO HAXOIUThCs B pacTBope: a) AP u OH 6) Zn®* muOH  B)Na*'uOH  r)Cu” uOH 1) Fe** u OH’
10. IIpu mobGaBneHUM B BOTy KAaKOTO U3 3TUX COSIUHEHUH peakius cpenbl OyaeT kucioi:  A) KoCOs Bb) Na;SOs  B) K2SOq4 ') Na,CO;  1I) CuCl,
11. CHJIBHBIM 3JIEKTPOJIUTOM SIBJISIETCS] BOAHBINA PACTBOP: a)yYKCYCHOM KUCIIOTBI, 0)CEpOBOJOPOAHON KUCIOTHI, B)CEPHOM KHUCIOTHI, T)CEPHUCTOM KUCIOTHI
12 .Macca cynbara HaTpusi, 00pa30BaBIIETOCs MPH B3auMoecTBUM 49T THApOKcHIa HATpHsl U 49T cepHOIi KUCTOTHI, paBHa: a)49r, 6)71r, B)87r 1)98r )
100r
13. O6wem okcupa yriepoaa (IV), BeiaenuBinerocs npu coenHerny 30T CONTHON KUCIOTHI ¢ 25T kKapOoHaTa KalbIlvs, paBeH: a)5,6i1, 6)6,51 B)7,61 1)8,51, 1)
9,61

KonTpoabnas padora Ne2 mo temam: «Kucsopona u cepa. A3ot u docdop. Yriaepoa u KpeMHUiD Bapnant I

Al. Cxema cTpoeHHUs aTOMa XMMHYECKOT'0 3JICMEHTa KpeMHUsL: a)2e, 4e, 0)4e, 2e, 8e, B) 2e, 8e, 4e, 1) 2e, 4e, 8e

A2. [lonoxuTenpHYyIO CTeNieHb OKUcIeHns (ocdop He mposiBisieT B coennHeHun: a) P20s, 6) PCls B) H3P, r) P203

A3. KucnoTHbIe CBOICTBA BBICIINX OKCHAOB XUMUYECKHX 311eMeHTOB B Psiy N20s — P20s— AsyOs— Sbo0s : a) yeunmsarotcst, 6) ocnabeBarot, B) He
M3MEHSIIOTCS, T)CHaualla yCHIIMBAIOTCS, 3aTEM 0CJIabeBaloT

A4. AMMUaK He BCTYIaeT B XUMUYECKYIO PEaKIIHIO C: a)KUCIOPOIOM, 0)COISTHON KUCIIOTOH, B)BOJOPOIOM, T')BOJIOM

AS. CoenrHEHUS CephI C METaJNIaMU Ha3bIBAIOT: a)cynb(daramu, 0)cynbduaamu, B)CyIb(pHUTaMU T')CEPHUCTHIMU METAIaMHU

AG6. B pe3ynbTaTe OKMCICHUS aMMKaKa B PUCYTCTBUM KaTaiau3aTopa oopa3yroTcs: a) okcun azora(ll) u Bona, 6)okcun azota(IV) u Boaa, B)a3oT U BOja, T')OKCHUJL
azota(Il) u BomOpOI

A7. CokpariennoMy HoHHOMY ypaBHeHH10: CO, + 20H = H,0 + CO32 cOOTBETCTBYET XUMHUECKAs PEAKIIMS

a) MEX1y COJISTHOM KUCJIOTON M KapOOHATOM KajbIvsl, 0) MEXy THAPOKCHIOM HATpus U okcuaoM yriepona(IV),

B) MEXIy KPEMHHEBOH KHUCIIOTON M KapOOHATOM Kalus, T) MeXIy KapOOHaTOM HaTpus U OKcUIoM KpeMHHA(IV)

A8. VI3 npuBeIeHHbIX YpaBHEHHI XUMUYECKHX PEAKIMi peakiueir HoHHOro oomena ue sisiercs: a) 2NH4OH + CO2 = (NH4)2COs + H20, 6) (NH4).CO5 =
2NHs3 + CO;, + H,O B) NH;OH + HNO3 = NH4sNO3 + H-0, F) 2NH;OH + CuCl, = 2NH4CI + Cu(OH)z

Bl. YcranoBuTE COOTBETCTBHE MEXK/IY HCXOTHBIMU (MCXOIHBIM) U MOJTYYCHHBIMH BEIIECTBAMH B YPABHEHHUSAX XUMHUYECKUX PEAKIINi, XapaKTePH3YIOIIIX
cBoiictBa hocdopHoii kucinotel. 1)H3POs + Ca— 2)H3POs4 + Ca(OH),— 3) H3PO4 + CaCl; — 4) H3PO4 —

A) P,0s + H-O B) Ca3(P04)2 + HCI B) P+ H,O F) C.’«B(PO4)2 + H» I[) Ca3(PO4)2 + H,O

B2. YcraHOBHTE COOTBETCTBHE MEXKTY PEAKTUBOM U TPYIIIION BEIIECTB, KOTOPBIE MOKHO OOHAPYKUTH C TIOMOIIHIO ATOT'O PEaKTHBA!

1) pacTBoprMBIe coii Oapus, 2)pacTBOPUMBIE CONTU cepedpa, 3)KHUCIIOTHI (COJIsIHAs, a30THAs1), 4) paCTBOPHMBIE COIH MEIH

A) xapboHatsl, b) cepoBogOpoAHAs KUCIOTa U pacTBOPUMBIE B BoA€ Cynbdupl, B) ranoreHoBo1opogHbIe KUCIOTHI U X cosd, kpome HF, ') conu xenesa B
CTETIeHX OKHCIeHUs +2 1 +3 Wiu conu cBuHLa, [[)cepHast KUCIOTa U €€ COJH - CYIb(aThl

B3. YcraHoBUTE COOTBETCTBHE MEKIY CXEMOM Mepexo/ia JICKTPOHOB B XUMHUECKON PeakK U MPUMEPOM, WILTIOCTPHPYIOIINM €.

1)N® »N*2 2)N*— N* 3)N™— N* AHN™®— N*™

A) HNO3 + Cu— Cu(NO3)2 + NO+HO0 B)NO+0,—»NO, B)N2+0; —>NO, T)NH3+ O,— NO + H0, JI) HNO3 + Cu— Cu(NOs), + NO, +
H20

B4. KonnenTpupoBaHHas cepHasi KUCTIOTa SBISIETCS OKUCIUTeNeM B XuMudeckux peakiusx: a) Cu + HoSOs— CuSOs+ H20 + SOy,

0)CuO + H,SO4— CuS04 + H,O, B) NaCl + H2SO; — Na,S0,4 + HCI, r) C + H2S04— CO2 + H20 + SO0,

B5. Hanmumure ypaBHEHUS XUMHUYIECKUX PEAKIIHA, B KOTOPEIX oKcu yriepoaa(lV) Oymer B3auMoIeCTBOBATh ¢ THAPOKCHIOM JIUTHS, OKCHIOM KaJIbITHs, BOJIOH,
xnopugom meau(1T).



Cl. Hanumure B MpUBEICHHON CXeMe HaJl CTpesikaMu (DOPMYITBI BEMIECTB, ¢ TIOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBHUTH YKa3aHHbIe npeBpaineHus. Ca—
Ca(OH),— CaCO3— Ca(HCO3):
C2. K pactBopy, conepxkamemy 10,7 T xjtopuna aMMOHUS, 100aBHIH U30BITOK pacTBOpa HUTpaTa cepedpa. Onpenennurte Maccy 00pa3oBaBIIErocs OCaIKa.

KonTpoabnas padora Ne2 mo temam: «Kucsopoxa u cepa. A3ort u gocdop. Yriepoa n KpeMHUID Bapmuanr II

Al. Cxema cTpoeHHS aTOMa KHCIIOpoa: a)2e, 4e, 6e, 0) 2e, 8e, 4e, B) 2e, 8e, 6e,r) 2e, 6e,

A2. TToNnOXUTENBHYIO CTETICHb OKHUCIICHUS a30T He mposiBisieT B coeauneHuu: a) N20, 6) NO, B) N0, 1) Ca3N;

A3. B psany Si0,— P205—SO03— Cl,07 ¢ yBenmu4eHHeM OTHOCUTETHHOI MOJEKYIISIPHONH MacChl OKCHJIOB: a) YCHIIUBAIOTCS OCHOBHBIC CBOWCTBA BEIECTB, 0)
YCHUJIMBAIOTCS] KUCIIOTHBIE CBOWCTBA BEIIECTB, B) yCHJIMBAIOTCS aM(OTEpHbIC CBOMCTBA BELIECTB, I') CBONCTBA BEIIECTB NPAKTUUECKU HE U3MEHSIOTCS

Ad. Cepa He BCTymaeT B XUMUIECKYIO PEAKIIHIO: a) C BOAOPOJOM, 0) C KUCIOPOIOM, B) C METAJIJIaMH, T) C BOJOU

AS. CoennHeHus a30Ta ¢ METAJUIAMHU HA3BIBAIOT: 2)HUTpATaMu, O)HUTPUTAMH, B)HUTPUAAMH, T')a30THCTHIMU Me

AG6. B pesynbTate mosHoro cropanust Mmerana oopasyrorcsi: a)CO2u Hz, 6) C u H20, B) CO2 u H20, t) CO u H20,

A7. CokpaleHHOMY HOHHOMY ypaBHeHHI0: PO, *+ 3Ag * = AgsPO,c00TBETCTBYeT XMMUUECKast PeaKIms a) Mex Iy hochaToM HATPHs U XIOPHIOM cepedpa, 6)
Mexay pocdhaToM HaTpuUs U HUTPATOM cepedpa, B) MexkIy (hocdaToM HATPHs U OKCHIIOM cepedpa, T) Mexay gochaTrom HATpUs U cepedpoM

AS8. V13 npuBeJIcHHBIX YpaBHEHUH XUMHUYECKHUX PEaKIUi peakiyeii oOMeHa SBISIETCS: a) (NH4)2CO3 = 2NH3 + C0> + H20, 0) H3PO, +
3NaOH = Na3PO4 + 3H20, B) Cu+4HNO3 = Cu(NO3)2 + 2NO, + 2H,0, 1) 4P + 502 = 2P205

Bl. YcTaHoBuTE COOTBETCTBHE MEKITY HCXOIHBIMH U MOJTYYCHHBIMHU BEIIECTBAMH B YPABHEHUSAX XUMUYCCKUX PEAKIIUiA, XapaKTEPU3YIOLINX CBOHCTBA aMMHUaKa.
1) NH3 + H20 — 2) NH3 + H,S04 — 3) NH3 + 02— 4) NH3 + 02(B npucyTCTBHM KaTanu3aTopa) —

A) N, + H,O B) NO2 + HO B) NH4HSO0, , F) NO + H,O I[) NH; OH

B2. YcraHoBHTE COOTBETCTBHE MEKAY HOHOM U CIIOCOOOM ero oOHapy>keHHs B pacTBopax: a) I, 6) S04, B)NO3 ", r) NH4*

A) ipu 106aBIeHNY MIe0Yr 00pa3yeTcs Ta3 ¢ XapaKTepHbIM 3amaxom, b) mpu qob6aeneHnn HUTpaTa cepedpa oOpa3yeTcst KENThI TBOPOKHUCTBINA 0CAJIOK,
HEPaCTBOPUMBIH B a30THOH KHCIIOTE, B) Mpy HarpeBaHWU ¢ MeIbI0 U KOHIICHTPUPOBAHHOM CEPHON KUCIOTOH 00pa3yeTrcsi rofy0ol pacTBOp M BBLIENSETCS OypbIi
ra3, I') nmpu no6aBnennn HuTpaTa 6apust 00pasyeTcs METKOKPUCTAIUTMUECKUI 0CaJlOK, HEPACTBOPUMBI B a30THOM KHCIIOTE

B3. YcraHOBHTE COOTBETCTBHE MEKIY CXEMOM MEpexo/ia 3JEKTPOHOB B XUMUUECKON Peakuy U MPUMEPOM, WILTIOCTPUPYIOIIEM €ee.

1) S%— s? 2)S - s 3)S*—>s° 4)S*— §*®

A)SO; + H.S— S+ H,O B)S+0,— S0, B)S+H; —>H,S I') H,S + 0, — SO0, + H.O 1) SO, +0,—SO3

B4. CepoBoaopo NposiBIsIET CBOWCTBA BOCCTAHOBHUTEINS B XUMUYECKHX PEAKIINAX

1)HZS + 0,—S + H20, 2)H28 + NaOH— Na,S + H>0, 3)H28 + S0, — S + H,0, 4)H28 + PL(NOg)z —PbS + HNO3

BS. Hanumvite MOJIEKyJIIpHbIE U COKPAIEHHBIE HOHHBIE YPABHEHUS XMMUYECKUX PEAKIMM B TE€X CIIy4asiX, I71€ BO3MOXHO B3aUMOACHCTBUE MEKIY CIAEAYIOIIUMHU
napamu BeriecTs: 1) SiOz + Oz — 2) (NH4)2COs + HNO3 —  3) SiO. + HoO — 4) Ca(OH), + CO2 — 5) SiO, + HCI—

Cl. Hanumure B pyBEICHHON CXeMe HaJl CTpelKkaMi YOpMYJIbl BELECTB, HIIH YCIOBUS, C TOMOLIBIO KOTOPBIX MOXKHO OCYILIECTBUTh YKa3aHHbIC TPEBPAILICHHS:
KNO3—02— P,Os— Ca3(P04)2

C2. Ompenenute Maccy ocajika, KOTOpbId 0Opa3yercs mpu 100aBiIeHUH 30BITKa XJIoOpUaa Oapusi K pacTBOpy, coaepKaiemy 52,8 T cynb(ara aMMOHUSI.

KonTtpoanHas padora no teme «MeTtamis». 9 ki1ace 1 BapuanTt Yacts A

1. Hauboree sipko MeTajuinueckue cBoiicTsa nposieiset: a) K, 0) Be, B) Al, r) Na

2. Psiz1, B KOTOPOM 3JIEMEHTHI PACIIOIOKEHBI B MIOPSAAKE BO3pACTaHUs UX aTOMHOro paguyca: a)Al-Mg—Na, 6) Ca—Ba—Be, B) K—Na—Li, r) K—»>Ca—Al
3. OnekrpoHHas KoHpurypanus 2 8 3 COOTBETCTBYET aTOMY: a) CKaHausl, 0) Oopa, B)aJIOMHHUS, T) KaJlus

4. PeaxtuBom Ha moH A’ sensercs uon: a) CO3% , 6) Na*, B) OH', r) CI’



5.Haubonee akTUBHO C BOJIOW TIPX KOMHATHOW TeMIieparype OyyT B3auMoaeicTBoBaTh 00a Mmetaynia u3 mapel: a) Na u Cu, 6) Nau K, B) K u Zn, r) Cuu Hg
6. C pacTBopamu KUCJIOT OyIyT B3aumoaercTBoBaTh 00a mertainia: a) Na u Cu, 6) Ku Hg, B) Al u Zn, r) Cu u Hg

7. IIpu B3anMOI€1iCTBMY IIMHKA C BOJIOH NP HarpeBaHWU 00pa3yeTcs: a)coib M BOAa, 0)OCHOBAaHUE W BOJOPO/, B)OKCH/I METaJUIa M BOJOPO/I, T) pEaKIus He
MPOTEKACT

8. C Bojioli ¢ 0Opa3oBaHKeM OCHOBaHMS U BOAOPOa OyleT B3anMoieiicTBoBath: a)Na, 6)Zn, B)Cu, T)Ag

9.AMpoTepHBIi OKCHIT 00pa3yeTcs MPH B3aNMOIEHCTBUN KUCIOPO/Ia U: a) HaTpHsl, 0) Maraus, B) Oapus, T)aTlOMAHUS

10. i BBITECHEHHMSI MEM U3 paCcTBOPa €€ COJIM MOXKHO MCIIOJIb30BaTh: a)KAJIbIUiA, O)IIMHK, B)JIUTHH, T)cepeOpo

Yacts B
11. YcTaHOBHTE COOTBETCTBUE MEKITY 12. YcraHOBUTE COOTBETCTBHE MEK/TY BELIECTBAMH,
HNCXOOHBIMH BEIIECTBAMHU U NIPOAYKTaAMU BCTyIarOIMMMU B XUMHUYCCKOC BSaHMOHCﬁCTBHC u
peakLuii MPU3HAKAMU TaHHOU pEaKIUH.
Hcxoanbie BeniecTBa [TpoaykThl peakunu B3anmogeiicTByromue [Tpu3naku peakuuu
BEIECTBA
A) NaCl+AgNO;— 1) CuOH|+NaCl A) UMHK ¥ COJsiHas Kuciora | 1) BeiaeneHne 0eCIBETHOTO
b) CuSO4+BaCl,— 2) Cu|+FeClz b) xene3o u pactBop rasa ¢ pe3KuM 3arnaxom
B) Fe+CuCl,— 3) Cu(OH)2+NaCl xsopuna meau(1l) 2) BeIZieNeHN e ra3a 6e3 BeTa
I') NaOH+CuCl,— 4) NaNO3s+AgCl B) pactBop cynbdara Meau 1| u 3amaxa
5) CuCl,+BaS04| pacTBOp I'uApoKcHa Kanust | 3) BbllaJeHUE KPACHOTO
6) Cul+FeCls I') Mmens 1 koHII. cepHas ocajka
KHCJIOTa 4) BbIMajIeHUE TOIyO0r0
ocajika
Yacts C.

13. Muicnennoui sxcnepumenm. Tpebyercs nomyunts runpokcu/ xxene3a(ll) B pesyibprare mpoBeaeHNs ABYX MMOCIIEI0BATENbHBIX peakiuii. Beidoepure
HEOOXOUMBIE TSt 3TOTO PEAKTHBHI M3 YHCiIa TeX, KoTopbie Bam npemnoxkenst. Fe, HCl, NaOH, H,O, Cl;

3anummTe ypaBHeHUS IBYX peakuuid. st peakiym oOMeHa coCTaBbTe COKpaIEHHOE HOHHOE YpaBHEHHE.

14. Kakas Mmacca Melii 00pa3yeTcst Ipyu B3aUMOICHCTBUHN 2 MOJIb XkKeJie3a ¢ pacTBOPOM, cojepxamium 16r cynbdara meau(Il)?

KonTpoabhas padora mo teMe «MeTtawibl». 9 Kiacc 2 BapUAHT Yacts A

1.ATOM TUTHSI OTINYAETCS OT MOHA JINTHUS: a)PaJNyCOM YaCTHUIIBI, 0) 3aps/IOM s/ipa, B) YUCIOM IIPOTOHOB, T')4UCIIOM 3JIEKTPOHOB

2.Mertain, mposIBISIONIMA IEPEMEHHYIO CTETICHh OKUCIICHUS B COSIMHEHUAX: a)alFOMUHUH, 0)0apwii, B)Kene30, T') Kalui

3.I'pynma neproAnYecKoi CUCTEMBI XUMHUYECKHX 3JIEMEHTOB, B KOTOPOH BCe 3JIEMEHTHI OTHOCATCS K Metaiuiam: a)l , 6)IL, B)IIL, r)IV 4.Psan xumuyaeckux
AJIEMEHTOB, PACIIOJIOKEHHBIX B TIOPSIJIKE YBEJIIMUCHUS HX aTOMHBIX paauycos: a)K —Na —Li, 6)Al -Na —-Mg, B) Li —» Na — K, r) Na —» Mg — Be
5.BaNieHTHOCTD 3 B COCMUHEHUSIX MOTYT MPOSABIATL 00a aneMenTa: a)Be u Ga, 6) B u C, B) Al u Fe, 1) Ag u Al

6.BemiecTBo, KOTOPOE MOXKET BOCCTAHOBUTH MEZb U3 €€ OKCHIIA, - 3TO: a)BOA0POJ, 0)a30T, B)CONIIHAS KHUCIIOTA, T)oKCcuA yriaepona (IV)

7.PeakTiBoM Ha noH Ba®* sisercs mon: a)Cl , 6) SO4* 8) NOs 1) Br

8.Ps XMMHYECKHX JIEMEHTOB, PACIIOJI0KEHHBIX B TIOPSJIKE YCHIICHUSI METAIUTHYECKHUX cBoCTB: a)Ca —Mg —Be, 6)Na —-Mg —Al, B)Al - Mg — Be, r) Li
—Na—-K

9.Mera, KOTOPBIN HE B3aUMOJCHCTBYET C COISTHON KUCIIOTOM: a)KaJbIHid, 0) pTyTh, B) IMHK, T')KEIC30



10. IIpu B3ammopeiicTBIH Kajus ¢ BOJIOW 0Opa3yercs: a) COIb M BoAa, 0) OCHOBaHHE U BOJOPO/I, B) OKCHI METaJlIa U BOJIOPO/I, T) PEaKIis HE IPOTEKaeT

Yactr B

11. YcTaHOBUTE COOTBETCTBUE MEXKTY
WCXOJTHBIMH BEIIECTBAMH U MTPOAYKTaAMU

peaxuuii

12. YcTraHOBUTE COOTBETCTBHUE MCXKAY BCUICCTBaAMU,
BCTyHAarOIIUMH B XUMHUYECKOEC B3aMMOJICHCTBHE 1

MNpU3HAKaAMH I[aHHOfI PCaKIuu.

HcxonHrnle BelecTBa

IIpoaykTel peakiuu

B3anmMoaeiicTByromue
BEIIECTBA

[IpusHaku peakuuu

A) Na,SOs+BaCl,—
B) Fe+CuCl,—

B) NaOH+ AICls—
I') KCl+AgNO3—

1) CuOH | +NaCl
2) Cul+FeClz

3) Al(OH)s+NaCl
4) KNOs+AgCl
5) NaCl+BaS04|
6) Cul+FeCls

A) pacTtBop cynbdara Mean
U pacTBOpP THAPOKCHIA
KaJus

b) xxene3o u pactBOp
xnopuna meau(1l)

B) uuHK U consHas KUCIoTa
I') Mmenp u koHII. cepHas
KHCJIOTa

1) BeIEIeHHE GECIIBETHOTO
rasa ¢ pe3KuM 3amaxomMm

2) BBIZIETEHNE ra3a 0e3 I[BETa
H 3amaxa

3) BbIMaZICHUE KPACHOTO
ocajika

4) BbIMajZICHUE TOIYOOT0
ocajika

Yacts C.

13. Muicnennouii sxcnepumenm. Tpebyercs nomyuuts ruapokcu sxene3a(lll) B pesynprate mpoBeneHus IByX MOCIENOBATENBHBIX peaknnii. Beroepure
HEOOXOIUMBIE JIJIsl 3TOTO PEAKTUBHI M3 YUcia TeX, koTopble Bam npeanoxenst. Fe, HCl, NaOH, H»0, Cl,. 3anummre ypaBHeHUs ABYX peakiuid. st peakunu
00MeHa COCTaBbTE COKPAIIEHHOE HOHHOE YpaBHEHHE.

14. Kakas macca xese3a o0pa3yercs Ipy B3auMOJICHCTBUM 3 MOJIb IIUHKA C PAaCTBOPOM, cojepikamium 34r xyopuza xenesza(l1l)?



JlabopaTopHbie padoThI

8 kiacce

Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenus niameHu)

Teopernueckas yacTh: I'opeHHE — CIHOXHBIA MPOLIECC, COPOBOXKIAIOLIUICS BBIICICHUEM SHEPIuH, KaK MpaBUio, B
BUJIE TeIJia U cBeTa. Pa3nnuaioT roMmoreHHoe ropeHue (Hampumep, pu paboTe ra3oBOil rOpeNku), U TeTepOreHHOe TOpeHue (Harpumep, TopeHue
CIUPTa U CYXOI'o ropro4ero). B paccMoTpeHHBIX ITpuMepax Iiamsi MMEET CXOJHOE CTpoeHue. B HEM MOKHO BBIJIEJIUTD TPU YaCTH.

BHyTpeHHUI KOHYC TEMHOro IBeTa (B Cilydyae ra30BOH T'OpPEIKHM CHHErO IBeTa) ¢ HU3KoW Temmeparypoir ~ 300—500 °C. 3xgech mpoucXoauT
UCIIApEHUE U Pa3JI0KEHUE TOPIOYEro BELIECTBA.

Cpennuii BOCCTaHOBUTENbHBIH KOHYC COCTOMT M3 CMECH BO3/yXa W TOpSIIEro rasa. 371ech IOJ BIMSHHEM OoJjiee BBICOKOH TeMIleparypbl
(1500—1800 °C) mpoayKTbl UCHAPEHHUS U PA3JIOKEHHs] TOPIOYHMX BEUIECTB aKTUBHO PEArupyroT ¢ KuciaopoaoM. Ecnu gacth yriepona octaéres
CBOOOIHOM, TO €ro Meiab4alliie YacTULIbl PACKAISIOTCS U MPUAAIOT TUIAMEHU SIPKOe CBeYeHHe. JTa 4acTh IulaMeHu Oorara yrapasiM razom CO —
CHWJIbHBIM BOCCTAHOBUTEJIEM, IO3TOMY €€ Ha3bIBalOT BOCCTAHOBHUTENbHOM. Touka HauOoyiee BBHICOKOW TEMIIEpAaTypbl HAXOJUTCS Ha OCTpUE
BOCCTAHOBUTEIBHOTO KOHYCA.

BHemHul OKHCIHMTENBHBIM KOHYC 0O0pa3yeT HEBHAMMYIO OOO0JIOUKY, OKPY)KAIOUIYI0 IUTaMs. 37eCh MOJ BIMSHUEM 3HAYUTEIBHOTO IPHTOKA
KHCIIOpOJia BO3AyXa MPOUCXOIUT IMOJIHOE OKuciaeHue roprodero BemectBa 10 CO2 u H2O (mpu ropeHuu cyxoro ropro4ero Ha OCHOBE YPOTPONMUHA
taoke obpasyercs N2). Ilpu 3ToM OCTaéTcst W30BITOK KHCIOPOJAA, KOTOPBIA MPH BBICOKOH TemIiieparype 00JagaeT BBICOKOW OKHCIUTEIbHOM
AKTUBHOCTBIO, [I0O3TOMY BHEIIHSS YacTh IUIAMEHM HA3bIBAETCS OKMUCIUTENbHOH. Mcmonb3ys MmoaayB BO3/yXa, MOXKHO YBEJIMYUTH TEMIEPATypy
MJIaMEHHU.

[pakTuyeckas yacth: Llenb onbiTa: U3y4nTh CTPOCHHE MJIAMEHH, OIPECIIUTh TEMIIEPATYPy B Pa3HbIX €ro 30HaX MPU UCIOIb30BAHUU PA3INYHBIX
MCTOYHHMKOB TEIUIA .

Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTINK TEMIEPATYPbl TEPMONAPHBIIL.

HononnumenvHoe 06opydosanue: TATUB C 3AKUMOM; JIEP>KaTENb sl MPOOUPOK; CIIMPTOBKA .

Mamepuanvt u peakmugol: CIAPT 3TUIIOBBIN; CyX0€ rOprovee; cBeya.

Texnuxa 6ezonacnocmu:

1. Pabora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OEpETruTeCh 0XkKOra.

2 . TepMomapa nocje u3BJIe4YeHHUs U3 IJIAMEHU OCTBIBAET HE cpa3zy — Oeperutech okora. 3.B cnupToBKe colepKUTCS roproyasi JKUAKOCTb.
Hucmpykyus K 6b1noHeHuIo:

1.IToaxmrounTe BEICOKOTEMIIEPATYPHBIN JaTUMK (TEPMOMapy) K PErUCTPaTOPy AAHHBIX (KOMIBIOTEPY). 3aKpEenuTe JaTUMK B IITATHBE TaK,

YTOOBI €ro KOHYMK Kacalyicsi (PUTHIISI CIUPTOBKH .

2 . Baxrute cnupToBKy. Koria nokasanus cTabMIM3upyrOTCs, 3alUIINTE 3HaU€HHE TEMIIEpaTyphl Ha cxeme I1aMeHu (puc. 1).

3.IlepemenaiiTe JaTYUK TEMIEPATYPHI B CIASAYIOINIYIO TOUKY TUIAMEHH B COOTBETCTBHU CO cxeMoil. [[7ist aToro ocnabinsiite MyhTy u

nepemernaiire e€ (BMecTe ¢ JIAKOM U JaTYMKOM) B Hy’)HOe MecTo. Korja nmoka3aHusi CTaOMIN3UPYIOTCS, CHOBA 3aHOCUTE 3HaYECHUE

TEMIEPATypbl B COOTBETCTBYIOLICH TOUKE HAa CXEMY .

4 . Tak n3MepbTe TEMIEPATYPY BO BCEX TOUKAX IIJIAMEHU, OTMEUEHHBIX Ha cXeMe . 5 . [loBTOpuTE 1ENCTBUSA CO CBEYOH M CyXUM IOPIOYHM.

TOUKA \"pocm




6.00parute BauManue! [1pu n3ydeHnn CTpoeHus IIIAMEHH CyXOr0 TOproYero ucnoibiyercs 1/4 yacts Tabnerku. Kycouek roprodero moMemnamT Ha
KEepaMHUUECKYIO IUTUTKY.

Puc. 1. Touku n3mepeHus TeMieparypsl IUIaMEHU
7 . BHecuTe B 1iamsi CIUPTOBKYU Ha MOJIMUHYTHI NpoOUpKY. M3BiIekuTe npoOUpKy U3 MIIaMEHU U PACCMOTPUTE €€ MOBEPXHOCTb.
8 . IloBropuTe OmbIT co cBeuoil. Kakoro npera oOpazoBaicsa Hanér? Yto 310 3a BEIECTBO?
PesynbTaTel n3MepeHuii/Ha0m01eHui

Mcrounuk Temmeparypa okono purmsTemneparypa B cpeanen Temmeparypa B BepxHerd [Uto oOpa3oBanoch Ha
Ne  rerutotsr (Kycouka roproyero) YacTH IJIAMEHU YacTH IJIAMEHU [HOBEPXHOCTHU IPOOUPKHU
1 CrnpToBKa
2 Caeua
3 Cyxoe roprouee

Bvi6oovi:

B BeIBOZax yka3arh, KakOW MCTOUHUK TEMJIOThI IPEANOYTUTENHHO UCIIONb30BaTh B XMMUYECKOH J1aOOpaTOPHH U IOYEMY .

Konmponvnvie sonpocuwi:

1 . Kakoil uctoyHuk rnjaaMeHu Obl1 ucnonb3oBan? 2 . Kakas yacTe ruiameHu camast ropsiuasi?

3. Jlo xakoi MakCHMaJIbHOM TeMITepaTyphl yIaéTcst mporpeTs Tepmonapy? 4 . Uto ropsiaee — HEHTp TUIAMEHH UITH Kpasi?

5 . IloueMy criupTOBKa TOPUT MOYTH OECIIBETHBIM IUIAMEHEM, a cBe4a — CBETALIMM? MOHO JIM UCII0JIb30BaTh CBEYH B Ja0OpAaTOPUU BMECTO

CIIUPTOBOK?

6 . Kakue mpoayKThl TOpeHUs OAMHAKOBBI y CIMPTOBKM U cBeun? 7 . 3aganue uis noarotosku k A, BITP

[Ipu HarpeBanuu TBEPABIX BELIECTB B MPOOUPKE HEOOX0AUMO: 1.B34Th MPOOUPKY B PYKU U HArpeBaTh TY YaCTh, TJI€ JIEKUT BEILIECTBO;

2.3aKpenuTh NPOOUPKY B IITATHBE U HATPEBATh Ty YacTb, TJI€ JICKUT BEILLIECTBO;

3.B35Th NPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, IJI€ JIEKHUT BEILLIECTBO;

4.3aKpenuTh NPOOUPKY B ITATUBE, IPOIPETh BCIO MPOOUPKY, a 3aTE€M TY YaCTb, IJI€ JIEKUT BEIIECTBO .

(ITpaBunbHBIN OTBET: 4 .)

8.3aganue U1 pa3BUTHA GYHKIMOHAIBHON IPaMOTHOCTH

B xHure Maiikna @apanes «Vctopust cBe4r» aBTOP OMKUCHIBAET ONBIT, KOTOPBIN OH IEMOHCTPUPOBAJI HAa CBOMX JICKIUAX. B rurams |

CBEUYHM OH MOMEIIaT U30THYTYIO CTEKIITHHYIO TpyOKy. OJIMH KOHell TpyOKH OIyCKajcs HeAaJdeKo OT (PUTHIISA, BTOPOIl BBIBOJIMIICS Ha

HECKOJIbKO CAHTUMETPOB OT Iu1aMeHu. Uepes3 HeKoTopoe BpeMs K KOHILY TPYOKH MOJTHOCHUIIU TOpsIILyto Jyduny. [losBisuiocs

IU1aMsi, KOTOPOE CYIIECTBOBAJIO OTJIEJIBHO OT IUIaMeHU cBeuH. Kak MOKHO OOBSICHUTH 3TO sIBIICHHE?

Otger: B 37011 yacTu nmiameH NpoucXouT ucnapenue napaguna. [lapsl napadrna Ha Bo3yxe, PU MOHKUTAaHUM, 3aTOPAIOTCS. ~—
Puc. 2. OnbIT ¢ ulaMeHeM cBedn



JemoHcTpanuoHHbIH IkciepuMenT Ne 1. «Boloenenue u noziowjenue menna — nPU3HaK XUMUYECKOU Peakyuu) TOMKA ‘, POCTA

Teopernueckas yactb. PaGorta mpoBoauTtcs mpu usydeHuH TeMbl «lIpu3Haku XuMHUYecKuX peakiuii». Beinenenue u

HOTIJIOUIEHUE TEII0ThI, U3MEHEHHE OKPACKHU pPacTBOPOB MJIM BELIECTB, BBIJICICHUE ra3a sIBJISIOTCSI OCHOBHBIMM IIPU3HAKAMHU XUMHUECKUX PEaKIUil.
Taxxe UMeeT CMBICI IOBTOPUTH PaOOTY NMPHU BBEICHUU MOHATHUS «TEII0BON 3P (HEKT peakiium .

[pakTuyeckas yactb. Llenp paboThI: MPOAEMOHCTPUPOBATH BHIAEICHUE W IOIVIOUIEHHE TEIUIa IPU XUMHUYECKHUX peakuusx. CBA3aTh MMOKa3aHUA
JIaTYMKa TEMIIEPATYpPhI C OCA3ATEIbHBIMUA OLTYIICHUSMH.

Ilepeuenv oamuuxos yughpogoii 1abopamopuu. TaTYNK TEMIIEPATYPHI TIIATHHOBBIMA.

Honornumenvroe ob6opydosanue. nBa xumudeckux crakada (50 M), mpoMbIBajKa ¢ JUCTUIUITMPOBAHHOW BOJIOH, CTAKaH ISl CIMBA OTPaOOTaHHBIX
pacTBOpPOB.

Mamepuanvt u peaxmugvl. allOMUHHUEBAs MPOBOJIOKa WK rpanynbl, 20%-ubli pactBop ruapokcuaa Hatpus NaOH, 10%-us1if pacTBOp yKCycHOU
kucnotel CH3COOH, ruapokap6onar marpus NaHCO3 .

Texnuxa 6e3onacnocmu: 1 .Pabotath B oukax. 2.Tpebyercs cobmioneHue mep Oe3omacHoCcTH mpu paboTe ¢ TUAPOKCUIOM HATpUS U
HarpeBaTeIbHBIMH TPHOOPAMH.

Uncmpyxkyus k evinonnenuro: 1.B xummueckuil crakan Hanedte pactBop wwenoun NaOH. U3mepsTe ero temneparypy. [lomecture rpanyssl wiu
IPOBOJIOKY QJIIOMHUHHUS TaK, YTOOBI HaJl HUMH OCTaBajJcs cJOW >kuakocTd. Korma HawyHETCS peakuusi, oOpaTHTe BHUMAaHHWE MIKOJIHHUKOB Ha
BbIJICJICHHE Ta3a M yBEJIMYEHUE TeMieparypbl. JKenatenbHo (eciu peakius HAET HE CIMIIKOM OypHO) MPOWTH MO Kjaccy W JaTh LIKOJbHHUKAM
NOTPOraTh CTaKaH, 4TOOBI yOEAMTHCS, YTO €ro COAEPKUMOE pazorpenock. OTMEThTe MaKCHMAaIbHYIO TeMIeparypy pactBopa. [lomydeHHBIH
pe3ysbTaT 3aHECUTE B TaOJIUILY .

2.IlpomoiiTe naT4mk Temmeparypbl Bojgoi. B crakan Haneiite ykeycHyro kucinoty Ha @ 1/3 o Beicote. M3MepbTe €€ Temmeparypy.

HeGonpmmMu mopuusiMu  HacelllbTe€ TUAPOKApOOHAT HATpUsA, MOMEIIMBAas AATYUKOM Temmneparypbl. OOpaTuTe BHHMaHHE IIKOJIBHMKOB Ha
BBIJICTICHHE r'a3a - IPU3HAK XUMHUUYECKOM peakuuu. [locMoTpuTe, kak n3MeHseTcs remreparypa. OTMETbTE MUHUMAJIbHYIO TEMIIEPATYPY PacTBOPA.
[TonydeHHbIH pe3ynbTaT Y4eHUKHU 3aHOCAT B Tabauny. Pe3ynbraTel n3mepeHuil /Ha0aoaeHui

Pearnpyroniue Bemecrsa Havanbnas Temnepatypa MaxkcuManbHas/MAHUMANIbHAS Boiaenenue wim noriouieHue
pacTBopa TEeMIIepaTypa pacTBopa TEIJIOTHI

PacTBOp 1mienoun u amroMuHum
PacTtBOp yKCyCHOM KUCIIOTHI U cOfa
Bv1600b1: YKa3aTh MPU3HAKH XUMUYECKUX PEAKIIHIA.

Konmponvnwvie 6onpocur:

1 .IlpuBenuTe npuMeEpHI peakiuii, MPOTEKAIOUINX C BBIICICHUEM TETLIOTHI.

2 JInis mosrydeHust HeralméHoW U3BeCTH MeJT MTPOKAIMBAIOT IPHU BBICOKOH TeMiieparype. K KakoMy THITY MOYKHO OTHECTH 3Ty PEAKITUIO?

3.3aganue nns noarotoBku k 'MA, BIIP: Tonbko XuMuyeckue siBICHHS EPEUUCIICHBI B TPYIIIE:

1.I'openue cBeun, BbIaeHUE JOXKAECBBIX Kallellb, KHITEHUE BOJIbI 2.Ckucanue sS0JJ09YHOTO COKa, CKHCAaHWE MOJIOKA, pACTBOPEHHUE MENIa B YKCYCe

3. Tasane CHCI'a, IJIaBJICHUC CBHHIA, IPOTYXaHUC KYPHUHOT'O sina 4.06p330BaHI/Ie TyMaHa, TOPCHUC OcHTraIbLCKOM CBCYH, T'OPCHUC TPHUPOAHOT'O
rasa
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JleMOHCTpanMOHHBII SKciepuMeHT Ne 2. «Pa3znoscenue 600bl 21eKMPUYECKUM MOKOM)
Teopernueckas yacte. [lepen HayamoM paboTHI ciaenyeT 0OCYAUTh CO MIKOJIbHUKAMU BOIIPOC: MPOCTBIM MIIM CJIO’KHBIM BELECTBOM SIBJISIETCS BOJA.
[Tocne BbIIBMKEHHS YYAIIMMUCS PA3IMYHBIX THIIOTE3 YUUTENIb IPOCUT IPEATIOKUTh BAPHAHTHI UX IKCIIEPUMEHTAIBHON MTPOBEPKH.

OOBIYHO JaHHBIA ONBIT PEKOMEHIYIOT MpoBOAMTH B mpubope I'opmaHa, yCTpOWCTBO KOTOPOroO SABISAETCS AOCTATOYHO CIIOKHBIM JUIS
BOCBMUKJIACCHUKOB. Y00HEe €ro MpOBOJUTH B MPUOOpPE sl OMBITOB C AJIEKTPHUYECKHUM TOKOM, MCHOJB3Yys B KadecTBe AnekTpoiuta 10%-Hblit
pacTBOp THIPOKCHIA HATPUsl M CTalbHBIC (JIydlle HUKEJEBBIC) 3JCKTpoIbl. Bo m30ekaHWe BCIICHWBAHUS PAcTBOpa IPH JEMOHCTPALUH K
DIIEKTPOIIUTY CIEeNyeT N0OaBUTh ATHIOBKINA criupT (Ha 4 00bEMa pacTBopa dekTponuta 1 006ém 95%-Horo pacTBopa cimpra) .

[pakruyeckas yactb. Llens paboTel: chopMUpOBaTh MPEACTABICHUS Y yYalluXcs 00 aHAJIN3€ CIOXKHBIX BEIIECTB M N3MEHEHUU MOJIEKYJI CIOXKHBIX
BEIIIECTB B X0JI€ XUMHUECKUX PEAKIINH.

Hononnumenvrnoe o06opyoosanue. TpuOOpP sl ONBITOB C 3JIEKTPUUYECKUM TOKOM; HCTOYHHUK IOCTOSHHOTO TOKa: MHpoOMpKM - 2 1T,
IPOHYMEPOBAHHBIC; TYYHHKA; CIUPTOBKA; MMPOOKH — 2 IIT, MUHIIET .

Mamepuanst u peakmuswt. cnupt 3TUI0BBINA, 10%-HBIH pacTBOp IICIOYH.

Texnuka 6ezonacnocmu: Pabotars B oukax. TpeOyroTcs crienuaibHble Mepbl 0€30MaCHOCTH IPU pabOTe C TUAPOKCHIOM HATPHS .

Hucmpyrkyus k evinonnenuro: 1.3al10JHUTE AIIEKTPOIUTUYECKYIO BaHHY M JIEMOHCTPAI[MOHHBIE IIPOOUPKU PACTBOPOM 3JIEKTPOJIMTA 3apaHee, 10
ypoka. 2.IlpogemoHCTpUpyiiTe MpUOOP ydamumcsi, O0bSICHUTE €ro YCTPOMCTBO M BKIFOUNUTE MTOCTOSIHHBINA SJIEKTPUUYECKUN TOK.

3.Habmronaercs BbleneHue ra3oB Ha aleKTpojax npubopa. OOpaTtuTe BHUMaHUE yJalluXcs Ha TO, YTO OJIMH U3 r'a30B BBIAEIAETCS HHTCHCUBHEH U
3aHMMAET B JiBa pa3za 00JbIINi 00BbEM IO CPAaBHEHUIO CO BTOPHIM Ia3oM.

4.00cyaute HaOmolaeMble MPHU3HAKKM XMMHUYECKON peakIUH, ClIeNailTe MPEINoJOXKEeHHUS O TOM, B KaKUX MPOOMpPKaxX HAXOIATCS KHUCIOPOA M
BOJIOPOJI. DIJIEKTPOJIU3 MIPEKPATUTE, KOT1a B MpoOHpKax HaOepETCs 0KOJI0 6 MJI BOJOPO/Ia U 3 MII KHCIIOPO/IaA .

5.00paTuTe BHUMaHHE Ha pa3indyHble 00BEMBI COOpaHHBIX Ta3oB. [IpoOMpKM MIIOTHO 3aKpoiiTe MpoOKaMM MOJ CJI0eM 3JeKTpoiuTa. Tieromien
JYYMHOW OTpeNeNnTe HaIWMYhe KHCIOpOAa B MPOOHPKE, TOpsIIel JIydHHON MOJOXKTHTE BOIOpOX. [Ipemnokure ydarmmces 3aHECTH pPe3yNIbTaThl
HaOIr01eHui B TabMILy. Pe3ynpTaThl Ha0II0IEHUH

Howmep npobupku O0béM raza HaszBanwue raza

1
2
Bv1600bi: OTpa3uTh, YTO MPOUCXOAUT C MOJIEKYJIAMHU CIIOKHBIX BELIECTB B X0/1€ XMMUUYECKOI peakluu.

Koumponvhvie sonpocwi: 1. MO0OXHO 11 110 BHEIIHEMY BHly OTJIMYUTH a3 BOAOPOJ OT ra3a kucinopozaa? 2 .Kakue yacTuipl COXpaHsIIOTCS B XOA€
NPOTEKAHHS PEaKIMH Pa3I0KeHHs BOJIBI, a Kakue paspymatorcs? 3 .Kak qokazaTh, 4TO B COCTaBE caxapa COIepKaTcsi aTOMBI yriepoaa?

4 3ananue ans noarorosku Kk I'MA, BIIP. I1pu coGupanuu ra3oB UCHOIb3YIOT MPUOOPEI, MPEACTaBICHHbIE HAa pucyHKe. C MOMOIIbI0, KAKHX U3
YKa3aHHBIX IPUOOPOB MOKHO cobupaTh Boopoa? OOG0CHYiTe CBOI OTBET, UCXO/s U3 CBOMCTB JaHHOIO Trasa.

Puc. 7. IIpuGops! s cobupaHus ra3oB

(A) (b)

/' ﬂ (ﬁ
— )




N TOUKA \‘ POCTA
JlemoHcTpanmoHHbIH KkcniepuMeHT Ne 3. «3aKOH cOXpaHEeHHUsI MACChl BEIEeCTB) \

Teopernueckas yactb. [Ipu U3ydeHUn JaHHOHN TeMbl L1E€1€CO00pa3HO CO3/1aTh MPOOJIEMHYIO CUTYALUIO, IS Pa3peIleHus

KOTOPOH ydJalyecs BBLIBHTAIOT TUIIOTE3bl, TPEOYIOLIHE dKCIIEPUMEHTaIbHON MpoBepku. [Ipu oOcy)aeHnn NpeioKeHHBIX BApHAHTOB MPOBEPKHU
BBIJIBUHYTBIX 'MIIOTE€3 BOCBMHUKJIACCHUKH IPEJIAraloT pa3iMyHble BAPUAHTHl KOHCTPYKLIUHU ITPUOOPOB, T.€. NPOSBISIOT TBOPUECKYIO AKTUBHOCTD, B
X0J1€ KOTOPOU MPOUCXOAUT MEPEOCMBICIIEHUE PUOOPETAEMbIX 3HAHUM.

Ha ypoke yuammecs y3HatroT o paGorax M. B. JlomoHocoBa u A. JlaBya3be, MOCBSILNEHHBIX OTKPBITHIO 3aKOHA COXPAHEHUS MaccChl BEILECTB,
GopMyIUPYIOT 3aKOH, MPHUXOAAT K BBIBOAY, YTO Macca BEIIECTB B XOJI€ PEaKIHUU JODKHA OCTaBaThCS MOCTOSHHOW. J[OOMBIIMCH MOHMMAHHUS
JAHHOTO TE3UCa, YUUTEIb JEMOHCTPUPYET 3KCIIEPUMEHT .

IIpakTuyeckas yacTb. L{enb paboThl: SKCIEPUMEHTAIBHO J10Ka3aTh 3aKOH COXPAHEHUS! MAaCChl BEILIECTB .

Hononnumenvrnoe 06opyoosanue. BeCbl TEXHOXUMUUYECKHE WM JIEKTPOHHBIE; cBeva; Kos10a MmiIockogoHHas 250 MIT; JT0XKKa JUIs COKUTAHUS BEILECTB.
Mamepuanvt u peakmugbvi: cBeya.

Texnuka 6ezonacHocmu: BBIIIOJIHATH TPEOOBAHUS MPU pabOTE C OTKPHITHIM [IIAMEHEM.

Hncmpyrkyus k evinonnenuro: Ha pBIMaXHBIX WM DJIEKTPOHHBIX BeECaX YpPaBHOBEIIMBAETCS CBEYa, a 3aTEM YUYHUTENbh 3aKUTaeT e€. Yuammecs
HaOJII0al0T, YTO B TeueHHe ~1 MHMH paBHOBECHE BECOB HapylaeTcs, Yalllka C Tropslieil cBedoil moJHMMAaeTcss BBEpX. YYallUMcs 3aJaroTcs
Bompockl: «Kak MOXHO 00BscHUTH HaOmromaemblii pakt? Kak 3TOT (hakT cormacyercs ¢ 3aKOHOM COXpaHEHHsI Macchl BemiecTB?» OOcyxIeHHe
JTAHHBIX BOIIPOCOB MTPUBOAUT YUALIUXCS K MBICIA O TOM, YTO SKCIIEPUMEHT MPOBEIEH HEKOPPEKTHO, CIIEYeT U3MEHUTh KOHCTPYKIIUIO Tproopa.
VYuurens 3apaHee JOJKEH MOATOTOBUTH KOJIOY JOCTATOYHO OOJIBIIOrO 00bEMa C XOPOIIO NOJOTHAHHOM MPOOKOi, B KOTOPYIO BCTaBJIEHA JIOKEUKA.
B noxeuke 3akperuisiercsi cBeya. Bech mpubop B cOope 3apaHee ypaBHOBemmBaercs Ha Becax (puc. 8) . Korma
yyauiecsi IpUuxoJIsT K BBIBO/Y, UTO OIBIT CIEAYET IPOBOAUTH B 3aKPBITOM MPUOOPE, YUUTENb JOCTAET BECHI C KOJIOOH,
3a)KUTaeT CBEeUY, 3aKPEIUIEHHYIO B JIOKE€UKE, BHOCUT B KOJIOY M IJIOTHO 3aKpbIBAeT. Y4aluecs BUIAT, YTO paBHOBECHE
BECOB HE HAPYIIIAETCsI B XOJIE€ BCETO IKCIIEPUMEHTA .

Puc. 8. HpI/I60p AJIL JEMOHCTpPAIUU 3aKOHA COXPAaHCHUS MACChI BCUICCTB

BoiBoabI:

B BbIBOIaX HEOOXOAMMO OTPA3UTh TE3UC, YTO Macca BEUIECTB MPHU MPOTEKAHUH XUMUIECKON PEAKIIUN COXPAHSIETCS .
Konmponvnwvie 6onpocur:

3anmanus s pa3BUTHs (PyHKIIMOHATIBHON rPaMOTHOCTH

1.1Tpu ropenun ApoB ocTa€tcs 3051a. Macca 307161 MEHBIIIE MACChI B3SITHIX JIUIS CKUTAHUS ApoB. Kak MOKHO OOBSCHUTD 3TOT (PakT?

2.J1ns mpUroToBIeHUsT MSICHOTO OylibOHA MOBap B3sUT Kycok msica maccod 1 kr . Ilocne Bapku kycok msca cran Becutb 800 r . [louemy macca
N3MEHMIACh?




N TOUKA \'pocm
JleMoHcTpanMoOHHBIH IKcepuMeHT Ne 4, «OnpeaesieHne cocTaBa BO3yxa» \

Teopernyeckas yacte. [lepes mpoBeIcHUEM IKCIICPUMEHTA YYAIIUMCS HEOOXOIMMO OOBSICHHUTH YCTPOMCTBO

npubopa, 9To 03HAYAIOT JeTeHus. Takke He00X0aMMO yOeaUThC s, YTO TPOOKa MPUOOpa TEPMETHUHO 3aKPBIBAET COCY/I.

[MpakTryeckas yacthb. [lenb paboThI: SKCIIEPUMEHTAIBHO ONPEACTUTh 00BEMHYIO JIOJTIO KUCIOPO/a B BO3IYXE .

Hononnumenvroe 060pyooeanue. IpuOOP IS ONPENICIICHHUs COCTaBa BO3/yXa, ITATHB, CIIMPTOBKA, CTEKIISIHHASI MTAJIOYKA, JIYYUHA, CTAKaH C BOJIOM.
Mamepuanvr u peaxmueot: KpacHsiii pocdop.

Texnuka 6ezonacnocmu: C 0CTOPOKHOCTBIO 00paIaThest ¢ ropsAmmm Gpochopom.

Hnempykyust K 8bINOJIHEHUIO:

1. Kpucramin3aTop HarmoJ0BUHY 3amoJHuTe Boaoi. Ha moBepxHOCTH BojIbI moMecTHTe (hapdopoByto yamiky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00paTuTe BHUMaHUE Ha HEOOXOMMOE YCIOBHE IKCIICPUMEHTA — BIaKHBIN (ochop ucmonb3oBats Helb3s! Docdopa J0KHO OBITH B3STO
Ooutblile, 4eM TpeOyeTCst IS CBSI3bIBAHMS BCETO KUCIOPO/A, HAXOASAIICTOCS B COCY/IE.

3.0tkpoiiTe mpoOKy MpUOOpa U MOMECTUTE KOJOKOJI B KPUCTAILIM3ATOpP ¢ BOjAOH. [lorpy3ure KoJIOKOJI B BOJIY HACTOJIBKO, YTOOBI YPOBEHB BOJIBI

COoBIIagaJl C HUXXKHUM ACJICHUCM KOJIOKOJIA. HpI/I 3TOM HIDKHUM Kpaﬁ KOJIOKOJIa HE OJOJIKCH JOXOAWUTH JO0 AHA KpUCTAJIM3aTopa . I[JISI 9TOI'0 KOJIOKOJI

3aKpenuTe B IMITATUBE WM TOMECTUTE Ha THO KPUCTAILITU3aTOpa ABE CTEKJITHHBIE MAIOUKH .
4.CUIIbHO PA30rpeB KOHEI CTEKJSTHHOM IMajo4KH, OMmycTuTe e€ B KOJOKON W moaoxrure ¢ochop. Kak tombko ¢ochop 3aropencs, ObicTpo
U3BIIEKUTE MAJOYKy W 3aKpoWTe KOJOKOoN MpoOkoil. Komokon 3amonHseTcss TyCThIM O€NbIM JBIMOM, COCTOAIIUM W3 4YacTudek (ochopHOro
aHTUAPU/JIA.
5.1Ipu ropenun docdopa 00bEM BO3AyXa BHYTPU KOJOKOJIA BHAYale OT HATrPEBaHHWs HEMHOTO YBEIWYHBAETCS, a YPOBEHb BOJIBI B KOJOKOJE
noHmxkaetrcs . [lo mMepe pacxomoBaHusi KHUCIOpoja IJiaMs TMOCTeneHHO racHeT. bensiii dochopHbii anruapun pactBopsiercs B Boae . Cocyn
OXJIAXKJAETCsI, Ta3 B KOJIOKOJIE MIOCTENIEHHO YMEHbIIAeTCsl B 00bEMe . YpOBEHb BOJBI B KOJIOKOJIE TIOBBIIIaeTCs . B KpucTamiu3aTop AojieiTe BOIbI B
TaKkoM 00beMe, UTOOBI BHYTPH U CHAPYKH KOJIOKOJIa YPOBHU OBLITH OJIMHAKOBBI M COBIAIAIM CO BTOPHIM JIECJICHHEM KOJIOKOJIA.

6 . OTkpoiiTe mpuOOp U MPU MOMOIIH TOPSIIEH JTyYUHBI YOeTUTECh B TOM, UTO OCTABIIUICS B KOJOKOJIE ra3 He MOJAePKIUBAET TOPEHUSI.
Pesynbrarel HabmoAeHUI

Yucno nenenuit B mpudope, Yucno nenenuit B mpudope,
3aIl0JIHEHHBIX BO3/1yXOM (J10 3aIl0JIHEHHBIX razamu (mocie Kaxoii ra3 npopearupoBan?
MPOBEJICHUS PEAKIIVIH) MIPOBEJICHUS PEAKIHH)

BbiBoabI:

B BIBOIaX yKa3aTh CojiepKaHue KUCIopo/a B Bo3ayxe (B %).

KonTtponbnsie Bonpockl: 1.Kakoii ra3 pacxoayercs npu cxuranuu ¢pocdopa B Bozayxe? 2.Kakoit 00bEM kuciopoaa B Boznyxe? CKOIBKO 3TO
cocraBmsieT B mporeHTax? 3.ITouemy st mpoBeneHus dKCriepuMenTa 6epyT u3obITok pocdopa?

4.Kakoii ra3z octajicsi B KojokoJiie ocie cropanus Gocdopa? 5.3amanus mis moarorosku k ['MA, BITP

VYkaxuTe, B KaKylo IPYIITY BXOJAT BEIIECTBA, 3arPA3HIONINE BO3AYX:

1.BOJSIHOM map, YIVIEKUCIIBIN Ta3; 2.CepHUCTBIN ra3, OKCUbI a30Ta; 3. KUCIOPO, a30T; 4.refuid, KUCI0pO



TOUKA \'pocm
9 ki1ace A

JemoHcTpaunoHHbIi d3kcniepuMeHnT Ne 1. «TennoBoii 3ppekT pacTBOpeHUs BelllecTB B BOJ€»
Teopernueckas yacTb. PacTBopeHue BellecTB NPEACTaBISICT COOOH CIOXKHOE (PUIUKO-XUMUYECKOE SIBIICHHE, 3aBHCSIIEEe OT MPHUPOJBI
pacTBOPEHHOTO BEUIECTBA U PACTBOPUTEIIS, OT TEMIIEPATyphbl M KOHIEHTPAI[MU 00pa3yIoIerocst pacTBopa.

[Ipu pacTBOpeHMM KPHUCTALIMYECKHUX BELIECTB B BOJE MPOUCXONAT TPU OCHOBHBIX mpouecca. 1.PaspymieHue KpuUCTaINIMYECKOM pEeIETKH
pacTBOPSIEMOTO BELIECTBA — SHIOTEPMHUUECKUI MPOILIECC.

2.l'unparanus, T.e. B3aUMOJIeiiCTBIE YacTUIL] (MOHOB UM MOJIEKYJ) PACTBOPSIEMOTr0 BEIIECTBA C MOJIEKYJIaMU BOJbl — SK30T€PMHUUECKHI MPOIIeCC .
3.IlepeHOC THIPATHPOBAHHBIX YACTHUI] OT TPAHUIBI KPHUCTAUI-PACTBOP B OOmMiIA 00BEM pacTBOpa, ITOT MPOIECC HE COMPOBOXKIACTCS HHU
BBIJICJICHHEM, HU MOTJIOUIEHUEM TEIUIOTHI.

B 3aBucumMocTH OT TOTO, TEIUIOBOM 3(PPEKT KaKoro M3 JABYX MPOIECCOB (pa3pylIeHHE KPUCTAILIA WM THApPATAIUS YacTUIl) mpeobdiamaer, o0
TEIUI0BOM 2(PPEKT pacTBOPEHHUS MOKET ObITh BETHUNHON MOJOKUTEILHOM WIH OTPULIATEIHHOM.

[pakTudeckas yactb. [[enb pabomoul. ONPENETUTH TEIUIOBOH () PEKT pacTBOPEHUS CEPHOM KUCIIOTHI, TUAPOKCHIA HATPUS M HUTPATa aMMOHUS .
Ilepeuens oamuuxoe yughposoii nabopamopuu’. NATIUK TEMIIEPATYPHI INIATHHOBBIN .

Jlonornumenvhoe obopyoosanue. crakan Ha 150 M — 3 mT.; cTEKIITHHAS MAJI0OYKa; MPOMBIBAJIKA; MEpHAsk IPOOHPKA; MIaTeNb — 2 IIT .
Mamepuanvt u peakmugoi. cepHast KUCIOTa (KOHII .); TUAPOKCH]T HATPUS KPUCTAUTMIESCKUN; HUTPAT aMMOHHS .

Texnuxa 6e3onacnocmu. 1.CepHas KHCIOTAa W THAPOKCHJ HATpUs SBISIOTCS arpecCMBHBIMU BemiecTBaMu. HeoOxommmo ocrteperatbest uxX
MoMaJlaHusl Ha KOXYy M ofexnay. 2.bepeur rmaza! 3.HeoOxoaumo mOMHUTH MpaBuiio pasBeaeHus kucioT. 4.Ha paGouem mecte MOMKHBI OBITH
HEUTpaM3yIOIINE CpeacTBa: 2%-Hble pacTBOPHI TUAPOKapOOHATA HATPUS U YKCYCHOM KHCIIOTHI.

Hnempykyus Kk 8b1nonenuro:

1.B mepBerii ctakan Haerite 50 mut Bobl. 2.C MOMOIIBIO JaTYUKA OTIPEISIIUTE €€ TeMIIEpaTypy.

3.01mepbTe 10 MII KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI U MEJJIEHHO, MTPU MEPEMEIINBAHUU PACTBOPA CTEKJISHHOM NaJOYKOW BIMBAWTE CEPHYIO
kucioTy. OOpaTuTe BHUMAaHHE Ha TOPSAIOK CMEUIMBAHMS BOJABI U cepHOM KucioThl! CreauTe 3a M3MEHEHHEM TEMIIEpaTyphl MPU PACTBOPEHUU
kucnoTel. Hanbomnee BrICOKOE MMOKa3aHUE TEMIIEPATyphl 3aHecHTe B TabnIuIly. JlaTuyuk TIIATEThHO MPOMOITE BOJOM.

4.Bo BTOpOHM CTakaH MOMECTUTE OKOJIO 8 T TBEPJOTO MOPOIIKA TUIPOKCUAA HaTpus W BiekTe 50 mur Boabl. ONMyCTUTE NATUYMK TEMIEPATypbl U
nepemeniaiite pactsop. OTMEThTE caMO€ BBICOKOE 3HAU€HHE TeMIiepaTypbl. TIIareabHO IPOMONTE NaTUYUK BOJIOM.

5.B Tpetnii crakad HacHIIbTE 15 I METKOKPHUCTATUIMYECKOTO HUTpaTa aMMOHUs U mipuiieiite 50 M Boabl. OmycTUTe TaTYUK TeMIepaTypsl U OBICTPO
nepemeraiite pactsop. Hanbomnee Hu3K0e 3HAUCHUE TEMIIEPATYPHI 3aHECUTE B TAOJIHUILY.

PesynbTarel n3mepeHuii/HabroieHui

Hccnenyemas cucrema JlucTriUTMpOBaHHAsI BOIA Boga + H2SO4 Boxa + NaOH Boga + NH4sNO3

Temneparypa, °C
Bwisoowi:
OTpa3uTh, Kakoi TEII0BOH 3P PEKT MmpeodafacT Mpyu PaCTBOPEHHUH B BOJIE CEPHOM KHMCIOTHI, HUTPAaTa aMMOHHS, THAPOKCH 1A HATPHSL.
Konumponvuvie 6onpocwi:

1.00bsACcHUTE, TTOYEMY [TPH PACTBOPEHHH OJHUX BEIIECTB B BOJE BBIAEISIETCSA TEIIOTA, APYTHX — MOTJIOIMIACTCS.

2. Ilpennosoxure TEmI0BoH 3G (EeKT mpoiecca pacTBOPEHUS B BOJIC THAPOKCHIA KA.




TOUKA \! POCTA

IIpakTyeckas padora Ne 1. DjIeKTPOIHMTHI M HEXJIEKTPOJIUTHI

Teopernueckas yacTb. [Ipu pacTBopeHUU B BOJi€ MOHHBIX COEJAMHEHUN MOJIAPHBIE MOJIEKYJIbI BOJbI OKPYXKAIOT (COJIBBATUPYIOT) 3apsiKEHHbIC MOHBI,
NEepeBOJsl UX B pacTBOp. MoOJEKyIspHbIE COEIUHEHUS COJIbBATHUPYIOTCS, HO HE paclalJaloTcs Ha MOHBI . B mepBom ciyyae pacTBOp IPOBOAMT
ANEKTPUYECKUN TOK, BO BTOPOM HET .

Onpenenuth NpUHAAICKHOCTh BEIIECTBA MM PAacCTBOpPA BELIECTBA K BJIEKTPOJUTAM MOXHO IIPU IOMOILM HM3MEPEHUS 3JIEKTPOIPOBOJHOCTU. Ecimu
3MIEKTPONPOBOJAHOCTh BEJIMKA, TO HCCIEAYEeMBbIi O0O0BEeKT — 3JeKTpoiuT. Ecnmu 3HaueHue snekrpomnpoBogHocTd MeHbiie 20 MxCwm/cM, TO 3TO
HERJIEKTPOJIUT .

[TpakTHyeckas 4acTh.

Llenv pabomul. onipeieNUTh NPUHAIICKHOCTD BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BEILECTB K AJIEKTPOJIUTAM U HEAJIEKTPOIIUTAM .

Ilepeuenv damuukog yugposoii 1adbopamopuu. AATIAK SIEKTPOIPOBOAHOCTH . JlomomHuTensHOE 00OpyaoBaHHeE: cTakaHbl Ha 50 M mWTaTHB C
3KMMOM; TIPOMBIBaJIKa . MaTepuasbl U PEakTUBbI: AUCTUIIMPOBAaHHAsA BOja; Mo 20 MJI ATHIOBOTO CUpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa
caxapo3sl, pactBopa crimpTa (1:1), 5%-HOTO0 pacTBOpa XNopuaa HaTpus; 5%-HOTO pacTBOpPa XJIOPOBOIOPOaa; 5S%-HOTO pacTBOpa THAPOKCHIA HATPHUS,
nmoBapeHHas coJib (TBEpas), caxap (TBEPBI) .

Texnuka 6esonacnocmu: Ilpu paboTe ¢ TOPIOYNMH KHUIKOCTSIMHU (CiUpT, OSH3WH, KEPOCHH) BOJIM3U HE JOJDKHO OBITh OTKPBITOTO OTHSI.

Uncempyryus k blnoaHenuio:

1.B crakan nomecTuTe NOBAPEHHYIO COJIb U OMYCTUTE B CTaKaH JATUYMK 3JIEKTPOIPOBOAHOCTH . [IpOBOAUT 1M COMNb 3IEKTPUUYECKUIN TOK?
2.AnHanornusble ACMCTBUS IPOBEAUTE € caxapo3oi . 3 . B crakan Haneiite 20 Mi1 ccaeayeMoro pacTBopa.

4.0nycTUuTe B HETO AAaTYUK 3JIEKTPOIPOBOAHOCTH, 3aKpPEIUIEHHBIN B janke mratuBa. HabmionalTe 3a M3MEHEHHEM 3HAU€HUs AJIEKTPOIPOBOJIHOCTH.
Korna nokazanus nat4ymika nepecTaHyT U3MEHSTHCS, 3alUIINTE €ro 3HaYeHHe B Ta0JIHUILY .

5.00parute BHUMaHue! JlaTyuk mocie KakJI0ro OIbITa TIIATEIbHO MPOMBIBAETCS BOJION. 6.3aTeM IaTYUK OMYCTUTE B CIACAYIOIIMI PacTBOp .

AHajiornyHble AeWCTBUS MPOJIeNIaliTe CO BCEMH pacCTBOPAMHU. PesynbTarsl H3MepeHuit
Ne onbiTa| HazBanue BemiecTBa, pacTBopa | 3Hau€HHE 3JIEKTPONPOBOIHOCTH, MKCM/CM DONEKTPOIUT UIH HEAIEKTPOIIUT
1
2

Koumponvhvie éonpocuwi:

1.0O6pamatoT BHUMaHHUE, YTO HU JTUCTHIIJIMPOBAaHHAs BOJa, HU TBEPAAS COJIb HE MIPOBOJST AJIEKTPUUECKOTO TOKA. TeM He MeHee pacTBOp COJIU B BOJE
IPOBOJUT IEKTPUYECKUNA TOK. ITO 3HAUUT, UTO B PACTBOPE OTKYAA-TO MOSBISIOTCS MOABIKHBIE 3apsiabl. [log 3To HabmoieHne BBOAAT ONpeeIeHue
JJEKTPOJIUTA U MEXAHU3M AJIEKTPOIUTHYECKON JTUCCOLIUAIIH.

2 . Beerga nu BoJHBIE PacTBOPHI BEIIECTB MPOBOAAT AIeKTpudeckuil Tok? He Bcerna, T.e. HEKOTOpPHIE BELIECTBA HE AAIOT HOHOB IIPU PACTBOPEHHUH .
OTO — BeIlIeCTBA ¢ MOJIEKYJIAPHOU KPUCTATUIMYECKOM pem€Tkor. 3.3amanus At noarotoBku k ['MA, BIIP
A) K xopo1m1o pacTBOPUMBIM 3JIEKTPOIUTAM OTHOCSATCA:
l.ruapoxcun 6apus; 2.gochar maruus; 3.cynbpua meau(ll); 4.xkapOoHaT KanbLUs.

b) DnexTpudeckuit TOK TPOBOIUT:

l.pacTBOp 3TUIIOBOTO CIMPTA; 2.pacTBOP IIIULIEPUHA; 3.paCTBOP TIFOKO3bI; 4.pacTBOpP TMAPOKCHUIA KAJTbIIUS.

Jladoparopublii onbIT Ne 1. «BiusiHue pacTBOpUTEJIsi HA INUCCOLMAIIHIO»

TOUKA \! POCTA



Teopernueckas yacTb. Bo MHOIrHX XJIOpHAAX MEPEXOAHBIX METAJUIOB CBSI3M MMEIOT B 3HAYUTEJIILHOW MEpe KOBAJICHTHBINA Xapakrep . MamonosspHbie
pacTBOpUTENU (CIUPT WM AalleTOH) COJIbBATUPYIOT MOJIEKYNIbl IenukoM. llpu poGaBneHuu BOABI OHA COJBBAaTHPYET HWOHBI, BBI3BIBAS
JIEKTPOJINTUYECKYIO JUccoLlpaluo . [[BeT pacTBopa pyu TOM U3MEHSETCS, a AIEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .

[pakruyeckas yactb. Lleas paboThl: chopMupoBaTh MPEACTABICHUE O POJIM PACTBOPHUTENS B AJIEKTPOIUTUYECKON TUCCOIHALINY.

Ilepeuens oamuuxos yugpoeoii 1abopamopuu’. TATINK IEKTPOIPOBOTHOCTH .

Hononnumenvroe o6opyoosanue. 18a BRICOKUX XUMHUYCCKHX cTakaHa (50 mi1); CTEKIIIHHAS al0uKa.

Mamepuaner u peakmugwvr: CuCl2 6e3BoaHbIH (MMeeT KOpuIHEeBbIH 1BeT . [lomyyaroT, HarpeBas KpUCTAJUIOTUAPAT B YAILKE JJISl BBIIAPUBAHUS . XPAHAT
B IUIOTHO 3aKPBITOM COCY/I€); alleTOH WJIH CIUPT .

Texnuka 6e3onachocmu: 1 . COUpPT U alleTOH — Toproyre BemecTBa. He mcnonp3oBate OTKpbITOE Mmiams. CnenuaibHble Mepbl O€30MAaCHOCTH IPH
paboTe ¢ ToproYrMH XKUAKOCTAMU. M30erath nomananus coieil Meu Ha KOXKY U OACKIY, TaK KaK OHU SIJIOBUTHI.

2 . [Ipu nomaganuy CMBITh XOJIOAHOM BOIOH 0€3 MbLIa.

Uncmpykyus k evinonnenuio.

1.B xumuueckuii crakan HaceinbTe ~0,5 1 6e3B0gHO0TO XI0puaa meau (1) CuCl2 u naneiite ~25 Mt ciupTa WK areToHa .

2.PacTBOpUTE BEIIECTBO, NEPEMENINBAsI COACPKUMOE CTaKaHa CTEKJIIHHOW Maloukoil. Ecium pacTBOpUTH COJb MOJHOCTBIO HE yNAETCs, aKKypaTHO
CJIEUTE MOJy4YEHHBIN PACTBOP B APYIOM CTAaKaH.

3.Ilorpy3ute B pacTBOp LIYI JATYMKA SJIEKTPOIPOBOJHOCTH U U3MEPHTE JIEKTPOINPOBOIHOCTD .

4.0O0patuTe BHUMaHKE Ha IBET pacTBopa. [Ipuneiite k pactBopy 25 mut Boabl. [lepememaiite, o0paTuTe BHUMaHHE HA H3MEHEHHE OKPACKH.

5.M3mMeppTe 371€KTPONIPOBOJHOCTD MOJYYEHHOTO pacTBOpa .

Pesynbrarel n3amMepenuii/Ha0I01eHui

BemectBo DIIEKTPONPOBOIHOCTh B CIUPTE (AlETOHE) |  DIEKTPOMPOBOIHOCTH MOCTE 100aBICHUS BOIBI

Xnopun memu (11)
Bb1600b1: OTpa3uTh BIUSIHUE PACTBOPHUTENS Ha IIEKTPOIPOBOJHOCTH COJIH.

Konmponvuvie 6onpocei: 1.0 4éM CBHIECTENBCTBYET POCT AIIEKTPOIIPOBOJHOCTH COJU IpH go0aBieHnH Boabl? 2 . [ToueMy n3meHseTcs Bet pacteopa’?
3 . Kax BnmsieT nmpupo/ia pacTBOPUTENSI Ha DIIEKTPOIUTHIECKYO MCCOINAIIHIO?

. TOUKA \’POC'I’A
JladoparopHublii onbIT Ne 2. «CHibHBIE H C/1a0ble 3J1eKTPOJIUTHD) \

Teopernueckas 4acTb. DJIEKTPOIUTAMH HA3bIBAIOTCS BEIIECTBA, pacHaJarollvecs Ha MOHBI BCJIEACTBHUE AIIEKTPOIUTHUYECKON

aucconuanuu. PacTBOpBI 3JEKTPOJIUTOB SBJSIOTCS MPOBOJHMKAMU BTOPOTrO poja, TaK KaK IMPOBOAAT 3JIEKTPUUYECKUUA TOK 3a cy€T uoHOB. [lo
CIIOCOOHOCTH K DJIEKTPOJIUTHYECKON JUCCOLUAIMH AJIEKTPOJIUTHI YCIOBHO Pa3eiisiioT Ha CHIIbHbIE U ciiadble. CHIIbHBIE 3JIEKTPOJIUTHI MPAKTUUYECKH
MOJTHOCTHIO IMCCOIIMUPOBAHBI HA HOHBI B Pa30aBIIEHHBIX pacTBOpax . K HUM OTHOCSATCS MHOTHE HEOPTaHUYECKHUE COITM, HEKOTOPBIE KUCIOTHI U MIEI0YH
. Cnabple 37eKTPO- JIUTHI JUIIh YACTUYHO JUCCOIMUPOBAHBI HA MOHBI, KOTOPBhIE HAXOAATCS B TMHAMUYECKOM PABHOBECHUU C HEIHUCCOIMUPOBAHHBIMU
MostekysiaM . K citaGbpiM 3JIeKTpOTMTaM OTHOCSITCS MHOTHE OPTaHUYECKHE KHCIIOTHI U OCHOBAHUSA .

[IpakTuyeckas 4actb. [Jens pabomul: ONpPENENHTh, SBISIOTCS U BBIIAHHBIE BEUIECTBA CHUJIBHBIMU KM CIA0OBIMU DJJIEKTPOJMTAMH HA OCHOBAaHUU
U3MEPEHUS SJIEKTPOIIPOBOAHOCTH UX PACTBOPOB .

Ilepeuenv oamuuxos yugpoeoii 1abopamopuu. TATIUK IEKTPOIPOBOTHOCTH .

Jlononnumenvroe 06opyoosanue. TPU XUMUUECKUX cTakaHa (25—>50 miT), TpoMbIBaJIKa ¢ JUCTUIUTUPOBAHHOMN BOIOH .

Mamepuanst u peaxmuswi: 10 %-Hble pacTBOPBI COJMISTHOM, a30THOM U YKCYCHOM KHCIIOT (KeNaTeNIbHO B KalellbHUIIAX ); (GUmbTpoBanbpHast Oymara .




Texnuka 6ezonacnocmu: CobmronaiTe Mepbl 0€30MaCHOCTH P paboTe C KUCIOTAaMH U IIEI0YaMHU.

Huempyxkyus k blnoaHenuio:.

1.B Tpu crakana HaneiTe 1no 25—>50 M1 JUCTUIUIMPOBAaHHON BOJIBI.

2.B nepBrlii cTakad 100aBbTe 1 KarIo YKCYCHOM KMCIIOTHI, BO BTOPOM — COJITHOM, B TPETUM — a30THOM.

3.M3MepbTe 3IIeKTPONPOBOJHOCTD KAXKIOTO pacTBOPA, BBITUPAsS IIyN (PUIBTPOBATIHLHON OyMaron mocie Kaxa0ro U3MEpeHus .
Pe3ynbTaThl N13MepeHU

Ne po6b1  [3HaueHue anekTponpoBogHOocTH, MKCM/cM  |Ha3BaHue BbIJaHHOTO BELIECTBA

1
2
3

Buvi6oowvi: OTpazute NpruHAICKHOCTD BEIIECTB K CHUIBHBIM U CJ1a0BIM 3JIKTpoIuTaM. KOHTPOIbHBIE BOIIPOCHI:
1.IToueMy pacTBOp COJISIHOM KUCIIOTHI JIy4llle IPOBOAUT AJIEKTPUUECKHM TOK IO CPAaBHEHHUIO C PACTBOPOM YKCYCHON KHUCIOTHI?
2.K KaKuM 3JIEKTPOJIUTaM OTHOCUTCS PAcTBOP a30THOU KHCIOTHI? 3 . 3aganue s noAarotosku k 'NA, BITP

DopMyIIBI TOJIBKO CIIA0BIX AIEKTPOIUTOB MPEICTABIICHBI B PANY:
1.Ca(OH)z, H2S, H2SOs  2.H2COs, NH3-H20, HoS  3.KOH, KNO3, HCI  4.ZnSO4, MgCl,, HBr

TOUKA !’ POCTA

JeMoHcTpanuOHHBIH onbIT Ne 2. «M3yueHue BIAUSIHUS PA3JIMYHBIX (JAKTOPOB HA CKOPOCTh PeaKIum»

Teopernueckas yactb. CyIIeCTBYIOT pa3Hble MOAM(PHUKAUU MpHOOpa A M3YYEHHUsS] XMMHUUYECKUX peakiuil. B ogHON KOHCTpYKLMH pOJIb peakTopa
BBITIOJTHAET 0OBIYHAS MPOOUPKA, B IpYroi, 6oee coBpeMeHHOi, — cocyn JlanmonbTa.

OnHaKO TEXHUKA JIEMOHCTPALMU HKCIIEPUMEHTa OCTAETCsl OAMHAKOBOM. MeHsieTcsl Tullb MOpSAI0K CMELIMBAHMS pearupyronmx BemiectB. CHavyana B
MPOOUPKY-PEAKTOP 3aIMBAETCS PaCTBOP KHUCIOTHI, @ B HEr0 OMeIaeTcs TBEPA0E BEIMIECTBO (IIMHK, MPaMop).

[Ipaktrueckas yactb. llenb paboThl: M3yUNTh BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOHN pEeaKIuu.

Ilepeuenv oamuuxos yughposou 1abopamopuu’. NaTINK TEMIIEPATypPhl IUTATHHOBBIH.

Jlononnumenvhoe 060pyodosanue. IPUOOP IS U3yUEHUST CKOPOCTH XMMHUYECKUX PEAKIIHA; dJIEKTPUYECKas IUTUTKA; CTakaH XuMudeckuii Ha 250 M,
IIIATeNh; KPUCTAJTM3ATOP I IPOMbIBaHUsI cocynoB Jlannonbra; npooupku [1X-21 (3 wr .) .

Mamepuanwt u peakmusuol: consiHas kucnota (4%-Hb1il); consHas kuciota (10%-HbIil); KyCOUYKH MpaMopa; TOPOIIOK MpaMopa; yKcycHas kucioTta (6%-
HBIN); IUHK; IepoKcuT Bogopoa (3%-Hsrit); nuokcun mapranua (1V) .

Texnuxa 6e3onacnocmu.: Co0N0AaTh MpaBuiia padoThl ¢ KUCIOTaMU M HarpeBaTeIbHBIMU 3JIEKTPUUYECKUMHU MTPHUOO0- pamH .

Huempyxyus k blnoaHenuio:

Onvim 1.Bausitaue mpupobl pearupyroniux BEMIECTB HA CKOPOCTh XUMHUYECKOW peaKIuu

B onHO KoneHo cocyma Jlanmonbra Hastelite 3 it 1 M pacTBop ykcycHOM KucIoThl (@6%-HBI pacTBOp), B IPYroe KOJICHO MOMECTUTE 2—3 TPaHyJIbI
nuHKa. Bo Bropoit cocyn Jlan- nonbta Haneiire 3 ma 1 M comstHOM kucioTel (@4%-HbIii), B Apyroe kojieHO — 2—3 rpaHynbl UHKA . [Ipucoeanaute
cocyabl JlaH0bTa K MAHOMETPHUECKUM TPYOKaM.

Obpamume 6Humanue! OIHOBpPEMEHHO TNepeleldTe KUCIOTHL B cocyaax Jlangonpra K TpaHynam IuHKa. CpaBHHUTE YPOBHU MKHIKOCTH B
MaHOMETPHUYECKUX TPYyOKax. VYuyamuecs nenarT BbIBOJ O pa3HOU CKOPOCTH XUMHUUYECKUX PEAKIIUM .



Onvim 2. BnusiHue KOHIEHTPALUY PEearupyroiuX BEIIECTB Ha CKOPOCTh XMMUYECKON peaKIiu

B oano koneno cocyna Jlangonera Haneite 3 mit 4%-HO# COJSHON KUCIOTHI, B IPYroe KOJEHO nmoMecTutre 2—3 rpaHyiibsl HMHKA . Bo BTOpoi cocyn
Jlanponsra Hanedte 3 Ma 10%-HOH CONAHON KHUCIOTHI, B JApyroe KoieHo — 2—3 rpanynbl nuHKa. [Ipucoenunure cocyabl Jlanmomnbra K
MaHOMETPUYECKUM TpyOKaM.

OOpatute BHUMaHue! ORHOBpEMEHHO IieperneiiTe KUciaoThl B cocynax Jlanmonbra k rpanHynam 1uHKa. CpaBHUTE YpPOBHM JKUIKOCTH B
MaHOMETPUUYECKUX TPYyOKax. VYuyamuecs 1€1at0T BIBOJ] O Pa3HOW CKOPOCTH XUMHUECKUX PEAKIIUH.

Onvim 3. BiusiHue TemnepaTypbl pearupyromnx BenecTB Ha CKOPOCTh XMMUYECKOH peaKIinu

B oxHo koneno cocyna Jlangonera HanedTe 3 mMa 10 % cossiHOM KHCIOTHI, B IPYyroe KOJEHO NMOoMecTUuTe 2—3 rpaHyisibl HMHKA . Bo BTOpO#l cocyn
Jlanponbsra Hanedte 3 mu 10%-HO# coms- HOW KMCIOTHI, Harperod Ha BoAsgHOW Oane mo S50 °C, B apyroe KojieHO — 2—3 TpaHyibl IMHKA.
[Tpucoenuuure cocyas! JlaHa0nbTa K MAHOMETPHUUYECKUM TPYOKaM.

Oo6patute BHUMaHue! OJHOBpEMEHHO IiepeneiiTe KuciaoThl B cocynax Jlanmonbra k rpanHynam 1uHKa. CpaBHUTE YpPOBHM JKUIKOCTH B
MaHOMETPUUYECKUX TPyOKax. VYuyamuecs 1e1ai0T BbIBOJ] O Pa3HOM CKOPOCTU XUMHUUYECKUX PEAKIIUH .

Onvim Ne 4. BnusiHve NOBEPXHOCTU CONPUKOCHOBEHHUS PEArUPYIOLINX BELIECTB HA CKOPOCTh XUMUYECKON peaKuu

B oano koneno cocyna Jlannonsra HaneiTe 3 M 4%-HOH COJIIHOM KUCIIOTHI, B Ipyroe KOoJIEHO nmomecTtute 1 r Mpamopa, B3STOro B Buje Kycouka. Bo
BTOpOil cocyn Jlannonbra Haneire 3 mit 4%-HOU CONMSHON KUCIOTHI, B Jpyroe KojaeHo — 1 r nopomika Mpamopa. Ilpucoennnure cocyasl JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume 6numanue! OTHOBpPEMEHHO IepesiedTe KHUCIOThl B cocynax Jlangonbra kK Mpamopy ULuHKA. CpaBHUTE YpOBHM JKUJKOCTH B
MaHOMETPUUYECKUX TPyOKax. VYyamuecs nenaroT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKLIUH.

Onwvim 5. BnusiHMe KaTaau3aTopa Ha CKOPOCTh XUMUYECKON peakuu

B crakan ¢ Bonoif, Harpetoit 10 50 °C, momectuTe 2 1€MOHCTpAllMOHHBIE TPOOHUPKHU ¢ 2 M1 3% -HOTO pacTBOpa MepoKcHUaa Bojopoaa. Briaepkuparor
npoOMpPKH B BoJAE OKOJIO 2 MUH. M3Biekute mpoOMpKU U3 BOASHOW OaHU M NPOAEMOHCTPUPYHTE ydyallMMCs pe3ylbTaT — HAa CTEHKAaX MPOOMPKH
NOSIBUJIMCH Iy3BIPbKHM ra3za Kucioponaa. B oqHy u3 mpoOHMpok BHeCHUTE Ha KOHUYMKE mmarens auokcuj mapranua (IV) . HaGmromaror sHeprudHoe
BbIJIEJICHHE KHCIIOPO/Ia.

Konmponvnvie 6onpocwi: 1.0T Kakux (DakTOpOB 3aBUCHUT CKOpPOCTh XUMHMueckoW peakiuu? 2.Ilouemy pasiiokeHHe NEepoKCHIa BOAOpoAa B
npucyTCcTBUM qrokcuaa Mapranma (1V) cHauana un€r oueHs ObICTPO, a 3aTeM 3aMeIsieTCsi?

3.3amanus Ui pa3BUTUS QYHKIMOHATBHON IPaMOTHOCTH:

B Tpu opuHakoBble MPOOUPKU YUEHUKH HAJIWIIM 1O 5 MJI pacTBOpPa COJITHOM KUCJIOTHI OJAMHAKOBOM KOHIIEHTpauuu. B mepByo mpoOHpKY MOJIOXKUIN
CTPYXKKH >Kelle3a, BO BTOPYIO — CTPYXKHM LIMHKA, B TPEThIO — CTPY)KKH HEH3BECTHOTO CBETJIOTO SIPKO OJIECTSILEro
Metanmna. Haubonee MHTEHCHBHO BBIIETIEHHE Ta3a HAONIONATH B TpeTheil MpoOMpKe ¢ HeH3BecTHHIM MeTamioM. BoC
BTOpOH NMPOOHMpKE ¢ IMHKOM MHTEHCHUBHOCTH BBbIJICNIEHUS ra3a Obula MEHbIIe, YeM B TpeTheil. B mepBoit mpoOupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHS ra3a Obljla HAMMEHBIIEH. B
a)/leiicTBue kakoro QaxTopa, BIHSIIOIIEIO0 Ha CKOPOCTh peakiuH, Habmomanu ydammecs? 0) Kakxoit meramn mor
HaXOJUTHCS B TPEThel Mpobupke? 3anuiirre Ha3BaHUEe MeTallIa.

4.Ha rpaduke mpejacraBieHa 3aBHUCUMOCTh KOHIEHTPAIlMM MCXOIHBIX BELIECTB M MPOAYKTOB PEaKIUH OT BPEMEHH
NPOTEKaHUS PEaKLIUU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHLIEHTPAI[MM MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMU OT BPEMEHH INPOTEKAHUS A

A

peakuuu
Ornpenenure, Kakasi KpUBasi OMUCHIBAET U3MEHEHUE KOHIIEHTPALIMN UCXOAHBIX BEIIECTB, a KaKasi — MPOJIYKTOB PEAKIIUH .
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