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1. IosicHUTeNbHAS 3aMUCKA.
Jannas mporpamma pazpaborana Ha ocHoBe [Ipumepnoit mporpammser O.C. TI'abpuensna
«BBeneHne B XUMHIO BEIIECTBA» 7 KIIACC.
OO6miee npeacTaBieHUe O HOBOM IIKOJIBHOM IPEIMETe ydallluecs MOJIy4yaloT MpU U3yYEeHUU
kypca “BBegenume B xmmuio”’. Cpeau mpoOjeM B TNPENOJaBaHUM XHMHH HanOOJIbIIINE
CJIO’KHOCTH JIJIs II€JarOroB COCTABJISAIOT JBE.
IlepBasi CIIOXKHOCTBH 3aKJIIOYAETCS B 3HAYUTEIIBHOW NEpEerpy3ke Kypca XUMHUU OCHOBHOU
IIKOJIBI B CBSI3U C TIEPEXOJIOM HAa KOHIIEHTPUUECKYIO cUcTeMY. IHTEHCUBHOCTD MPOXOKIACHUS
Marepuana B 8-M KJlacce He MO3BOJISIET CO3/aTh YCJIOBHS I Pa3BUTHS MO3HABATEIBHOIO
WHTEpeca K MpeaMeTy, s TMOCTEICHHOTO YCBOCHHS CIOXHBIX 0a30BBIX XUMHYECKHX
noustuii. He cnydaiilHo 1o pe3ynbraraM MOHUTOPUMHTA B pamkax (¢eaepaibHOro
OKCIIEPUMEHTA 1O COBEPIICHCTBOBAHHUIO CTPYKTYPHI U COACpX aHUS 0OIIero odpazoBaHUs
yuauiecsl Ha3bIBalOT XUMHIO B YHCIIE CAMBIX HETTFOOMMBIX MPEAMETOB.
Bropast mpobnema 3akitouaeTcsi B COKpAalleHMH O0beMa YacoOB HA HM3YYCHHE XUMHUU Ha
0a30BOM ypoBHE B cTapuieil nmpoduibHOi mikoie. OQHOro yaca B HENIETI HEAOCTATOYHO
Jake Ui OErJioro 3HaAKOMCTBA C OPTaHWYECKUMHU BEHICCTBAMHE, COCTABJISIFOIIMMH OCHOBY
*u3HU Ha 3emuie. B 11-M kimacce 3HauuTeNbHAA YacTh y4€OHOTO BpEMEHHU PAacXojyeTcs Ha
MOBTOPEHHE, & TOYHEE, IOBTOPHOE MPOXOXKICHUE OCHOBATEIILHO 3a0BITHIX IMOHATUM, TEOPUN
U 3aKOHOB OOmIeH XHMHH, PACCMOTPEHHBIX, HO HEAOCTATOYHO MPOYHO YCBOCHHBIX B
OCHOBHOM LIKOJIE.
Kak cnencrBue yka3zaHHbIX HETaTUBHBIX TEHJEHUMMN, CO3AAETCS peajbHas yrpo3a CHUKEHUS
HEKOTJla BBICOKOTO YPOBHS XHUMHYECKOTO O0Opa3oBaHUsi B CTpaHe, CJIOXKHOCTH C
00€eCreYeHHOCThIO yUUTeNlel €CTECTBEHHOHAYYHBIX IUCIUIUIMH YUeOHON HArpy3Koil..
Hauaso cucteMHOro U3ydeHusi XMMHUM B 7-M KJIACCE MO3BOJISACT:
- YMEHBIIUTh UHTEHCUBHOCTh MPOXO0XKICHUS y4eOHOr0 MaTeprasa B OCHOBHOU IIKOJIE;
- IOJIy4YUTh BO3MOXHOCTb U3yuamsv, a HE npoxoOums STOT MaTepuall, UMETb BpeMs AJs
OTpabOTKH U KOPPEKIIMU 3HAHUHN yJaluxcs;
- (hopmHpoBaTh YCTOWUYMBBINM [MO3HABATENbHBIN HHTEPEC K MPEIMETY;
- MHTETPUPOBATh XHMHIO B CHCTEMY E€CTECTBEHHOHAYUYHBIX 3HAHHH I (OpPMUPOBAHUS
XMMHYECKOW KapTUHBI MUPa KaK COCTABHOM YaCTH €CTECTBEHHOHAYYHON KapTHHBI.
Kypc xuMunu OCHOBHOM WIKOJIBI MPEJIaraeTcsi U3ydarh B JIBa dTala: B CTATHKE — COCTaB,
CTpOoe€HHE U (PU3MUYECKHE CBOWCTBA BENIECTB, M B JMHAMHUKE -- XHMMHYECKHE CBOMNCTBa
BEIIECTB, 00YCIOBICHHBIE UX COCTABOM U CTpoeHHeM. B 7-M kiacce ydaruecs: 3HaKOMSITCS C
COCTaBOM M KJIacCCHU(PUKAIMEN BEIIEeCTB, PacCMaTPUBAIOT CMECH BEIIECTB W UX COCTaB,
M3Y4Yal0T CIOCOOBI pa3JesieHns cMeceil Ha OCHOBE (PU3MUYECKUX CBOMCTB 0Opa3yrolIMX 3TH
cMecH KOMMOHEHTOB. TakuM 00pa3om, Kypc XMMHHU /-TO KJIacca peaju3yeT 3HAUMTEIbHYIO
4acTh MEPBOTO 3TAINA U3YyUYEHHUS IIKOJIbHON AUCIUILUIMHBI.
Kypc moctpoen Ha wuaee peanu3alud MEXKIPEAMETHBIX CBsSI3€d XUMHU C JIpYTrUMHU
€CTECTBEHHBIMU AWCIMIIMHAMY, BBEJCHHBIMH B OOyueHHE paHee WM TNapaie]bHO ¢
XUMHEH, a TIOTOMY TIO3BOJIAET AaKTyaJM3UpOBAaTh XWMHUUYECKHE 3HAHUS YyJalIuXxcs,
MOJTy4YeHHBIC HAa YPOKaxX MPUPOAOBEICHHS, OMOJIOTHH, Teorpaduu, GU3UKU U APYTUX HAYK O
npupoae. B pe3ynbTaTe yMEHBbIIAETCA TICMXOJIOTMYECKAash Harpy3ka Ha ydalluxcs ¢
MOSIBJICHHEM HOBBIX TpenMeToB. TakuM oOpa3oM, QopMupyercss TMOHUMaHHE 00
WHTETPHUPYIOIIEH POJIM XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK, 3HAYMMOCTH JTOTO MpeaMeTa
JUISl YCIIEIIHOTO OCBOCHMSI CMEKHBIX AUCIUIUIMH. B KOHEUHOM cueTe Takasi MeKIpeaMeTHas
WHTETpanus CrocoOCcTByeT (OPMHUPOBAHHUIO €IMHOW E€CTECTBEHHOHAYYHOW KapTHHBI MHpa
y>K€ Ha HayaJbHOM 3Tare U3y4eHUs] XUMHUH.
B cootBeTcTBUU C TpeOOBaHUSMHU TOCYIaPCTBEHHOTO 00pa30BaTEIHFHOTO CTaHIApPTa B Kypce
MOJAYEPKUBAETCS, YTO XUMHUSI — HayKa JKcrepuMeHTanbHasd. [losTomy B 7-oM Kiacce
paccMaTpUBAIOTCS TaKWe METOJOJIOTUYECKHE TIOHATHA ydyeOHOro TmpeaMera, Kak
DKCIIEPUMEHT, HaOII0IeHHEe, U3MEPEHHE, ONICAHNe, MOJISTUPOBAHNE, THITIOTE3a, BBIBOJL.
[IpenyioxkeHHBI Kypc Kak B TEOPETUYECKOW, TaK M B (PaKTUYECKOW CBOEH 4YacTu
MPaKTUKOOPUEHTUPOBAH: BCE MOHATHS, 3aKOHBl U TEOPHUH, a TAKXKE BaKHEHIIINE MPOLIECCHI,



BEIIECTBA W MaTepuajbl MAIOTCAd B IUIAHE WX NPAKTHYECKOrO0 3HAYEHUS, MPUMECHEHUS
BEILIECTB B MIOBCEAHEBHOM )KU3HU U UX POJIM B )KUBOW M HEXKUBOU MPUPOJE.

3HaHus, MOJyyaeMble YUallMMUCS Ha 3TOM 3Tane 00ydeHus, CIyKaT PELICHUIO 3a7a9i
(GopMHpOBaHHUs y IIKOJIbHUKOB IIEPBOHAYAIILHOIO, LIEJIOCTHOTO IPEACTaBIeHus 0 Mupe. B
pe3yJbTaTe MPONEIeBTUYECKON TOATOTOBKH 110 XUMUH YJalllUecs JOJKHBI TOITYYUTh
IIPEJICTABJICHNs O COCTaBE BEILECTBA, a TAK)KE IIEPBOHAYAJIBHBIE CBEJICHUS O XUMHUYECKHUX
AIIEMEHTAX, UX CUMBOJIAX, XUMHUECKUX (POPMYIIax, MPOCTHIX U CIOKHBIX BellecTBax. Spkue
(bakThl U3 UICTOPUU OTKPHITUH XUMUYECKHUX JIEMEHTOB, IIOMCKA CIIOCOOOB CO3/1aHMs HOBBIX
COCMHEHUH, HEN3BECTHBIX IPUPOE, CBEICHHUS O HEOOBIYHBIX CBOMCTBAX OOBIYHBIX BEILECTB
Y pa3rajka IpUYuH NPOSBICHUS X YAUBUTEIBHBIX CBOMCTB — BCE 3TO BBI3BIBAECT UHTEPEC Y
yuanuxcsa. MHTepec K XMMUM BOZHUKAET U B TOM Cllydae, KOr/a yJamuecs MojyqaroT
BO3MO>KHOCTb CAMOCTOSATEIBHO BBIIIOJIHATh XUMUYECKUI KCIIEPUMEHT, IPOBOAUTD
n1abopaToOpHbIE UCCIIEAOBAHMS, TPUOOPETas yMEHUS U HABBIKU PAOOTHI C XUMHUYECKOM
NOCYZAOH, PEaKTUBAMH.

3HAKOMCTBO y4YalIuXcs C 3TUMH BOIPOCAMU MTO3BOJIUT B CUCTEMAaTUYECKOM KypCe XUMHUHU
000CHOBAHHO MIEPEUTH K pACCMOTPEHUIO CBOWCTB BEIIECTB M XUMHUECKHUX SIBJICHUM B CBETE
YYE€HUS O CTPOCHUH BEIIECTBA.

Copepxanue Kypca “BBenenne B XUMHIO” OpPHUEHTUPOBAHO Ha 00ECIIeYeHHE MOATOTOBKH
yUYaIIUXCsl K U3YYEHUIO XUMUH B § KJ1acce BceX MpoduIe.

Conep:xanue
IIporpamma «BBeneHre B XMMHUIO» COCTOUT U3 YETHIPEX TEM:

IlepBasi Tema «XUMHUS B IEHTPE €CTECTBO3ZHAHUSN» aKTyaTU3UPyeT XUMUYECKUE 3HAHUS
00yJarOIIUXCsl MOTYICHHBIE PU U3YYESHUH TIPUPOIOBEICHHUS, OMOIOTHH, Teorpadu,
GU3MKM U APYTUX HAYK O MPHUPOJE. ITO YMEHBIIAET ICUXOJIOTHUECKYIO HAarPy3KYy,
BO3HUKAOTIIYIO C MOSIBIICHHEM B 8 — M KJIacce HOBOTO MPEIMETA, TIO3BOJISIET
3aMEHUTDH CBA3aHHBIE C STUM TPEBOKHBIE OXKUAAHUS HA TIOJOKUTEIBHBIE SMOIIH BCTPEUH CO
CTapbIM 3HAKOMBIM. [lapamieTsHO MPOBOAUTCS MBICITE 00 HHTETPUPYIOIICH POJIM XUMUU B
CUCTEME €CTECTBEHHBIX HayK, 3HAYMMOCTH 3TOTO mpeaMeTa sl yCIEIIHOTO OCBOCHHS
CMEXKHBIX MPeMETOB. Takast MeXIpeIMeTHAS HHTETPAIHS CITIOCOOCTBYeT  (hOPMHUPOBAHHIO
€MHON €CTECTBEHHOHAYYHOU KapTHUHBI MUPA YK€ Ha HauaIbHOM dTare u3y4eHus Xumuu. B
COOTBETCTBUH C TPEOOBAHUSIMH rOCYJapPCTBEHHOTO 00pa30BaTEIHHOTO CTaHAApTa B Kypce
MOTYEPKUBACTCS, YTO XHUMHUSI — HAYKa SKCIIEPUMEHTAIBbHAS , [IO3TOMY

paccMaTpPUBAIOTCS TaKWE TIOHATHS, KaK SKCIICPUMEHT, HA0JI0ICHUE, H3MEPEHUS, OITMCAHUS,
MOJICTTUPOBAHUE, TUTIOTE3a, BBIBO. J{7151 OTpabOTKH MPaKTUUECKUX YMEHUIH 00yJaronmxcs
OTOOpAaHBI HE CIIOXKHBIC U TICHXOJIOTHYECKH JIOCTYITHBIC JIUISI CEMUKIIACCHUKOB JIA00OpATOPHBIC
U TIPaKTUYECKHE pabOThI, KOTOPHIE 3HAKOMBI UM TI0 HAYaTbHOMY KYpPCY €CTeCTBO3HAHUS U
JPYTHM €CTECTBESHHBIM JUCIMILTHNHAM: O3HAKOMIICHHE ¢ HECIOKHBIM JJA0OPATOPHBIM
o0opymoBaHueM (YCTPONCTBA IITATHBA, HATPEBATEIBHBIX TPUOOPOB, XUMUYECKON MTOCY/HI,
KOTOPYIO OHU MPUMEHSITH paHee), POBEJICHIE MMPOCTEHIIINX OIepaliii ¢ 000pya0BaHuEeM U
BeliecTBaMHu (IIpaBuiia HarpeBaHus, PUKcaIus PE3yNbTaTOB HAOTIOACHUS U UX aHAJIN3
U T. J1.). DTOH 1eNu CrocoOCTBYET MPETYCMOTPEHHBIN B Kypce JOMAITHUN XUMHYECKUI
AKCIIEPUMEHT, KOTOPBINA MOTHOCTHIO COOTBETCTBYET TPEOOBAHUSAM 0€30MMacHOCTH MPU
€r0 BBIIMTOJTHCHUH W BKITIOYACT YIIICIINE HBIHE U3 MPAKTUKH O0YICHUS XUMHUH
MPOJIOKUTEIHHBIC TI0O BPEMEHH SKCTIIEpUMEHTAIbHEIE paOOTHI (BhIpAIIMBAaHUE KPUCTAIIIIOB,
HaOJII0ZICHUE 32 KOPPO3UEH MeTaa).

Bropas tema «KMaTemMaTuueckue pacueTbl B XUMHUID) [T03BOJISIET OTPAOOTATh pacUeTHBIE
YMEHHsI, CTOJIb HEOOXOIUMBIC TIPH PEIICHUN XUMHUYECKUX 3a/1a4, B IIEPBYIO OUepeIb Ha



HaXO0JKJICHWE YaCTH IIeJIOT0 (MaccoBasi J0JIs AJIEMEHTA B CIIOKHOM BEIIECTBE, MACCOBas U
o0BeMHas 1011 KOMIIOHEHTOB B CMECH, B TOM YHUCIIE U A0Js mpuMeceit). Kak BuaHO,
BHHMaHHUE 00paIiaeTcst He CTOIBKO Ha XMMHIO, CKOJIBKO HAa MAaTEMaTHKY.

Tperbsi TeMa «SIBJIeHHsI, MPOUCXOASIIIHE C BEIIECTBAMM» aKTyaTHM3UPYyeT 3HAHHS
oOyyaromuxcst 0 pU3NUECKUX U XUMHUYECKHUX SBJICHUAX, TOJyYCHHbIE HA YPOKaX IO JPYTUM
npeMeTaM, TOTOBHT UX K U3YUECHHIO XUMHUYECKOTO TIpoIiecca Ha CICAYIOMICH CTYeHH
00y4eHusl.

YerBepras Tema «Paccka3bl IPO XMMHIO» BKIIIOYAET MHTEPECHBIEC CBEJICHUS O PYCCKHUX
XUMHKaX, 00 OT/IEIbHBIX BEIIECTBAX U HEKOTOPBIX XUMUYECKUX peakuuax. M3yueHue
MpeJIaraeMoro Kypca rnpeaycMaTpuBaeT MOBBILIEHUE YISIBHOIO BECA CAMOCTOSTEIbHOMN
paboThl 00yUaroIuXCsl, HaIPUMEp, MPU TPOBEACHUH JOMAIITHETO XUMUYECKOTO
DKCIIEPUMEHTA U OOCYKICHHUE €ro Pe3yabTaToB, MOJITOTOBKE COOOIIEHUH ISt
YUEeHUYECKUX KOH(]epeHIuii, 3a1uTe IpoeKTOB, BHIOOPE 0OBEKTOB I MOATOTOBKE
cooO1eHus WM npoekra u ap. Kypc HanpasieH Ha pa3BUTHE TaKUX JIOTHYECKUX
orepaiuii MbIIIICHUS, KaK aHAJIU3 U CUHTE3, CPAaBHEHHE Ha OCHOBE aHaJIM3a M CUHTE3a,
000011eHIEe, BRIABMKCHHUE U TIOJTBEPKICHIE UM ONIPOBEPIKCHHUE THIIOTES U T. 1.

B 3akiroueHnn MOKHO OTMETHTD, YTO B Kypce IIOUYTH He 3aTPOHYTHI TpeOOBaHUS CTaHIapTa
XUMHNYECKOI'O 06pa3013aH1/151 JJIsA OCHOBHOM IOKOJIbI, HAITPUMEP CUMBOJIbI XUMHUYCCKUX
3JIEMEHTOB ¥ (JOPMYJIbI BEIECTB CEMUKIIACCHUKU y4aT TOJIBKO I10 JKEeTaHHI0, HE
MIPEyCMOTPEHO COCTaBJICHHE (DOPMYIT BEIIECTB M YPABHECHUI XUMUYECKUX PEAKITHH,
KOTOPbIE SIBJIAFOTCS MaTEPUAIIOM ISt U3y4eHHUs B 003aTEIbHOM KypCce XUMUHU.

Tema 1. Xumus B ueHTpe ecrecrsodHanus (11 1)

Xumus kax yacmv ecmecmeorarust. 1lpeomem xumuu. EcTecTBO3HaHNE — KOMITIEKC HAYK O
npupoze. Hayku o mpupone: disuka, xumus, buonorus u reorpadus. [TonoxxurensHoe u
OTPHUIIATETEHOE BO3/ICHCTBUE YeIOBeKa Ha IIPUPO/TY.

[penmer xumun. Tena u BemiecTa. CBOMCTBA BELIECTB KaK MX WHIVBUIYAIbHBIE TIPH3HAKH.
CBo¥icTBa BEIIECTB KaK OCHOBA MX MIPUMEHEHHSL.

Memoowr uzyuenus ecmecmsoznanus. HabmoneHue kak OCHOBHON METO/T TO3HAHUS
OKPY>KaIOIIero MUpa. Y CJIOBUS TIPOBeIeHHs HaOmoieHHs1. [ 1oTe3a Kak mpe/oioKeHue,
OOBSICHSAIOIIIEE UITH Tpe/ICKa3bIBaoIIee MPOTEKaHNe HAOMI0IaeMOTO SIBJICHHUSI.
OkcnepuMeHT. JIaboparopus. DKCIepUMEHT nabopatopHbIi 1 qoManHui. CriocoObl
(bUKCUpOBaHKs PE3YyNILTATOB dKcriepuMenHTa. CTpoeHue TIIaMeHH  CBEYH, CyXOT0 TOpPIOYEro,
CIIUPTOBKH.

Mooenuposanue. Mopenu kak abCTpakTHBIE KOTTHH U3y4aeMbIX 00BEKTOB U IIPOIECCOB.
Monemu B ¢pusuke. DnexTpodopHasi MaIlMHa Kak abCTpaKTHAs MOJIENTs MOJTHUNA. Moienn B
Ouornorun. buonorudeckue Mysbku. Mojienu B XUMUK: MaTepUaIbHbIE (MOIEIIN aTOMOB, MOJIEKYII,
KPHUCTAJIOB, aliapaToB M YCTAHOBOK) M 3HAKOBBIE (XUMHUYECKUE CUMBOJIBI, XUMUYIECKHE (POPMYITHI U
ypaBHEHHUS).

Xumuueckas cumsonuka. XUMAYECKUE CUMBOJIBL. IX Hanucanue, MpOU3HOIIEHUE U UH-
dopMmarsi, KOTOPYIO OHH HecyT. Xummdeckre popmyisl. VX HamucaHue, MpOU3HOIICHUE |
uH(popmarys, KoTopyro oHu HecyT. HIeKch! 1 KO3(pPUITHEHTHI.

Xumus u ¢husuxa. YHUBEpCATbHBIN XapakTep NOJIOKEHNUI MONEKYIIPHO-KHHETUYECKON TEOPHH.
IonsATHs «atoM», «MOJIEKyIIay, «oH». Kprctaimmyeckoe coctosHue BemecTsa. Kpucrammueckue
pereTky TBepapiX BerecT. uddysus. BpoyHoBCKOe MBIKEHUE.

ArperatHoe cocTosiHHE BelecTBa. ['a3000pasHbIe, JKUIKUE U TBEPIIbIC BEIIECTBRA.
Kpucrammudeckue u amopgHbie TBEp/Ibie BeniecTBa. OU3ndecKkue 1 XUMUICCKHE SBICHUS.

Xumus u eeoepagpus. T'eonorndeckoe CTPOSHHUE TUIAHETHI 3eMITSL: SIAPO, MaHTHSL, JIMTochepa.
ONEMEHTHBIN COCTAaB FE0JIOIMYECKUX COCTABHBIX YacTeH IIaHeThl. MUHEpasibl M TOPHBIE IOPOIbI.
Marmatuydeckye u 0caiouHble (OpraHMYecKie 1 HEOpraHu4ecKue, B TOM YMCIIe U TOPIOYKE) TOPOIBI.



Xumus u Ouonoeus. XAMUYECKUN COCTAB KUBOW KJICTKH: HEOPTaHUIeCKre (Boa 1
MHHEpaJIbHBIE COJIM) U OpraHudeckue (OenKu, >KUphI, YIIIeBObl, BUTAMUHBI) BemecTsa. [IpocTeie n
CIIO’KHBIE BEILIECTBA, UX POJb B )KU3HEEATEILHOCTH OpraHn3MoB. bronorndeckas posb BoJbI B
*uBoH Kietke. @orocunTes. Ponb xopoduinia B mporecce GporocuuTe3a. bruonorndeckoe
3Ha4YeHUE KUPOB, OEIKOB, I(PUPHBIX Macel, YIJIEBO/IOB M BUTAMHUHOB JIJISI )KU3HEIEATEIILHOCTH
OpIraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. TIoHATHE 0 KAUECTBEHHBIX PEAKIMIX KaK O peaKIusX,
BOCTIPUHIMAEMBIX OPraHOJIENTHYECKUX: C TIOMOIIBIO 3PEHUS, CITyXa, OOOHSIHUS. AHATUTUYECKUNA
addekt. OnpenensemMoe BELIECTBO U PEaKTHUB Ha HEro. Bo3MOXHOCTh U3MEHEHUS UX POJIM Ha
[POTUBOIIOJIOKHYIO.

JdeMoHCTpaUMu.

1. Kosutekims pa3HbIX TN U3 OAHOTO BEIIECTBA WM MaTepuaia (Harpumep, JabopatopHasi ocyza 13

crekina). 2. Komnekius pa3nuuHbIX Ted Wik ¢poTtorpaduii Ted U3 aTiOMUHUS JUT WUTIOCTPAUU UACU

«CBOMCTBa — IPUMEHEHHE.

3. YueOHoe 00opyIoBaHUE, UCIIONB3YeMOe MPU U3yueHUH (PU3UKHU, OMOJIOTHH, reorpadru U XUMHH.

4. DnektpodopHast MalIvHA B ICHCTBUH.

5. I'eorpadmueckue monenu (rnodyc, Kapra).

6. buonornueckue MoJenH (MyJIsKM OPraHOB M CUCTEM OpraHOB PACTEHUH, KUBOTHBIX U

YEJIOBEKA).

7. ®u3nyecKkre U XMMHUYECKUE MOJIENM aTOMOB, MOJIEKYJT BEILIECTB U MX KPUCTAIUIMUECKHUX PELIETOK.

8. OObeMHBIE U IIAPOCTEPKHEBBIE MOJIEN MOJIEKYJT BOJIbI, YITIEKUCIIOTO M CEPHUCTOrO Ta30B, METaHa.

9. PactipocTpaneHue 3amaxa 0JIeKOJIOHa, TyXOB WIIH JIe30/I0paHTa Kak mporecc auddy3un.

10. OGpa3iibl TBEPABIX BEIIECTB KPUCTAILUTMYECKOTO CTPOCHHUSL.

11. Mozen KpucTaJuIMYeCKUX PELIETOK.

12. Tpu arperaTHbIX COCTOSTHUS BOJIBI.

13. TlepenuBanue yriaeKkUciioro ra3a B CTakaH, ypaBHOBEIIICHHBIN Ha Becax.

14. Konnekius KpUCTALTMIECKUX M aMOP(HBIX BEIIECTB U U3/ICNIUN U3 HUX.

15. Konnexuust MuHepanoB (J1a3ypuT, KOPYH]I, XaJIbKOMUPUT, (QIIFOOPUT, TAIUT).

16. Komnnekius ropHbIX OpoJ (TPaHUT, pa3inudHble (JOPMBI KaJbLIUTA - MEJl, MPaAMOP, U3BECTHSIK).

17. Konmnekiusi roprourx UCKOTMaeMbIX (HeTh, KAMEHHBIN yroib, CIAHIbI, TOPd).

18. CiupToBas 3KCTpakIysl XJIOpOPUILIa U3 3€TIEHBIX JINCTHEB.

19. TpokanvBaHue CyXOi 3eJIeH! PacTeHHA B My(DeTbHOM MeUH /ISl KOJIMYECTBEHHOTO OMPEICIICHHS

MHUHEPAJIbHBIX BEILIECTB B HUX.

20. KauecTBeHHast peakIyst Ha KUCJIOPO/I.

21. KagecTBeHHas peakiysl Ha YIJIEKUCIIbIN ra3.

22. KauecTBeHHas peakiys Ha U3BECTKOBYIO BOIY.
JlaGopaTopHbIe ONBITHI.

1. Onncanue CBOWCTB KUCIOPO/IA, YKCYCHON KUCIIOTBI, AIFOMUAHUSL.

2. CtpoeHue IIaMeHH CBeUH (CIUPTOBKH, CyXOT0 TOPIOYETo).

3. HaGmonenre OpOyHOBCKOTO IBUKEHHUS YaCTUYEK YEPHOU TYILHU 0] MUKPOCKOIIOM.

4. V3y4yeHune rpaHuTa ¢ TIOMOILBIO YBEIUYNUTEIBHOIO CTEKIIA.

5. OGHapyKeHHE )KUpa B CEMEHAX TMOJICOTHEUHUKA U TPEIIKOTO opexa.

6. O6HapyxeHHe H3PUPHBIX Macell B aleTbCUHOBOM KOPKE.

7. OOHapyxeHue Kpaxmaia 1 0esnka (KIeHKOBUHBI) B MIIIEHUYHON MYKe.

8. OOHapy>keHHE YTIIEKUCIIOTO Ta3a B BbIIHIXa€MOM BO3/IyXe C TIOMOIIIBIO M3BECTKOBOM BOJIBI.
JoManHuii JKCIIepUMeHT.

1. M3roroBnenue Mozenel MONEKy U3 IIaCTUIINHA.

2. luddy3us MOHOB NTepMaHraHaTa Kajius B BOJIE.

3. Mzyuenue ckopoctu auddy3un adpo30ei.

4. Tuddy3us caxapa B BojIC.

5. OnbITHI C MYCTOM 3aKPBITOM MJIACTUKOBOW OYTHUTKOM.

6. KonmyecTBEeHHOE OIpeIEIEHUE COAEPKAHUS BObI B CBEKEU 3€JICHH.

7. B3aumoeiicTBie acCKOPOMHOBOM KHCIIOTHI € HOJIOM.

8. 3ydeHune cocTaBa MOJMBUTAMUHOB W3 JIOMAITHEN allTEUKH.



9. OOHapyxeHHe KpaxMaJia B TPOAYKTaX TTUTAHHSL.
IIpakTuyeckas pagora 1. 3HakOMCTBO € 1a00OpaTOpHBIM 00opynoBaHueM. [IpaBuna
0e301acHOCTH Tpu paboTe B XMMUUYECKOM KabuHeTe (J1TabopaTopum).
IpakTyeckas padora 2. HabmroneHue 3a ropsieii cBe4oi. Y CTpOHCTBO CITMPTOBKH.
[paBuna paboThI ¢ HarpeBaTeIbHBIMU IPUOOPAMHU.

Tema 2.
MaremaTudeckue pacuerbl B xumMuu (10 1)

OmuocumenvHvle AMoMHAA U MONEKYIApHas maccyl. I1oHATHE 00 OTHOCUTEIBHBIX AaTOMHON
MOJIEKYJIIPHOM Maccax Ha OCHOBE BOJOPOJHOM eMHHUIIBL. Onpe/ieieHne OTHOCUTEIbHON aTOMHOM
Macchl XUMUUYECKHX JIEMEHTOB IO IIeproandeckoi Tabnuue. Haxoxaenue no ¢popmyre
BEIIIECTBA OTHOCHUTEIIbHOI MOJIEKYJISIPHON MacChl Kak CyMMbI OTHOCHUTEIbHBIX
ATOMHBIX MACC COCTaB/IIIOUIMX ~ BEILECTBO XMMUYECKHUX 3JIEMEHTOB.

Maccosas 0015 xumuuecko2o nemenma 8 cllodcHom sewecmae. I1oHSATIE O MACCOBOIA 0N -
(W)  XHMMHYECKOro 3JIeMEHTA B CJIOXKHOM BEIIECTBE U €€ pacyeT 1o (hopMysie BEIeCTRa.
Haxoxxnenue ¢hopMysbl  BEIIECTBa MO 3HAYEHHUSIM MAaCCOBBIX JI0JIeH 00pa3yIoIIUX €ro 3J1eMEHTOB
(U1t 2-9acOBOTO U3YUEHUS Kypca).

Yucmoie sewgecmea u cmecu. Ilonstue o uncroM Berectse U cMecu. CMecu ra3o00paszHbie
(BO311yX, IPUPOIHBII Ta3), )KUIKKE (HePTh) U TBepAbIE (TOPHBIE OPO/IBL, KYJIHMHAPHBIE CMECH,
CHHTETHYECKHE MOIOIIHE cpesicTBa). CMecH TOMOTeHHBIE U TeTePOreHHBIE.

Obvemnas donst kKomnonenma 2azo6oul cmecu. IoHsitre 00 00beMHOI 1071e ((p) KOMITOHEHTA
razoBoii cmecr. CocTaB BO3/lyxa U PUPOAHOTO ra3a. Pacuer oObeMa KOMIIOHEHTA I'a30BOil CMECH IO
ero o0beMHOM J10J1€, ¥ HA00OPOT.

Maccoeas oons sewecmesa 6 pacmeope. ToHsiTrie 0 MAcCOBOIA J1011e (W) BEIIECTBA B PACTBOPE.
PactBopurens u pacTBopeHHOE BellecTBO. PacueT Macchl pacTBOPEHHOI'O BELIECTBA [0 MAcce
pacTBOpa i  MAacCOBOM JI0JI€ PACTBOPEHHOIO BELIECTBA U JPYIHE PACUEThI C UCTIOIB30BAHUEM 3TUX
TIOHSATH.

Maccosas dons npumeceti. TIoHsITHE 0 YHCTOM BellleCTBE U puMecH. MaccoBast 10711 (W)
npuMecH B o0paslie ucxXoIHOro BeuiecTBa. OCHOBHOE BellecTBO. Pacuer Macchl OCHOBHOTO
BELIECTBA 10 MACCE BEIIECTBA, COACPIKALLETO ONPEAEICHHYIO MACCOBYIO JIOJIIO IIPUMECEH, U
JIPYTHe pacueTsl ¢ HCIIO0JIb30BAHUEM ITUX TMOHSITUH.

JleMoOHCTpanuu.

1. Munepaibl KympuT U TEHOPUT.

2. Okeup prytu(Il).

3. Komtekuu pa3inyHbIX BUI0B MpaMopa U U3AeNNN (WM WLTIOCTPALUNA U3/IENNi) U3 HETO.
4. CMech peyHOro U CaxapHOTro MecKa M UX pa3/ielieHue.

5. Konmnexuust «HedTh 11 HEDTETPOTYKTHI.

6. Konnekuust GBITOBBIX cMecel (KyTHMHApHBIE CMECH, CHHTETHYECKHE MOIOIITIE CPEJICTBA,
[IAMITyHH, HAIUTKA U Jp.).

7. Anarpamma 00BEMHOTO COCTaBa BO3/IyXa,

8. lmarpamma 00b€MHOT0 COCTaBa MPUPOTHOTO Ta3a.

9. lIpuroroBieHue pacTBOpa ¢ 3aJJaHHBIMH MacCcOil 1 MacCOBOM JI0JI€ll paCTBOPEHHOTO
BEIECTBA.

10. O6pa31ibl BElEeCTB 1 MaTEPHATIOB, COACPKAIIUX ONPEIEICHHYIO 100 IPUMECEH.

JloMalIHMH IKCIIEPUMEHT.

1. U3yyeHue cocTaBa ObITOBBIX KYJIHMHAPHBIX U XO3IHCTBEHHBIX CMECEH MO0 ITUKETKaM.

2. [IpuroToBiieHrEe pacTBOpa COJIHU, PaCYET MACCOBOM JIOJIM PAaCTBOPEHHOTO BEIIECTBA U OMBITHI
C  MOJY4YeHHBIM PAacTBOPOM.

3. M3ydyeHue cocTtaBa HEKOTOPBIX OBITOBBIX U (hapMalleBTUUECKUX MPEnapaToB, COASPIKAIINX
OMPEIETICHHYIO JIOJII0 TPUMECEH, M0 UX ITUKETKAM.

IIpakTnyeckas padora 3. [IpurotosieHre pacTBopa ¢ 3aJJaHHON MacCOBOM J10JIEH
PacTBOPEHHOI'O BEUIECTBA.



Tema 3.

SIBjenus, npoucxoasmue ¢ Bemecrsamu (11 4)

Pa3zoenenue cmeceii. Ilonsitue o pazneneHnn cMeceil 1 OUMCTKe BemecTB. HekoTopsie
MIPOCTEUIITNE CIIOCOOBI Pa3/ICICHUs CMECEH: MPOCEHBAHUE, PA3/ICICHIE CMECe MarHUTOM,
OTCTaMBaHUE, ACKAHTAIMs, [ICHTpU(DYrUpoBaHUE, pa3/ielIeHHe C IOMOIIbIO IeTUTEIbHON
BOPOHKH.

Qunbmposanue. PunbTpoBaHue B J1abopaTopuu, OBITY U Ha MPOU3BoACTBE. DUIBTPAT.

Aocopbyus. Tlonstue 06 ancopOuuu u agcopOeHTax. AKTUBUPOBAHHBIN YroJb KaK
BOKHEUIINNA acopOeHT, ero UCMOoJIb30BaHNE B OBITY, HA MPOU3BOACTBE U B BOCHHOM JeJie.
YerpolcTBo IIPOTUBOrasa.

Jlucmunnayus, kpucmaniuzayus u gvlnapueanue. JJUCTUIIIALNSA KaK IPOLECC
BBIJICJICHUS  BEIIECTBA U3 KUJKOU cMecH. JucTuinupoBanHas BoJa U 00JacTu ee
npumenenus. [leperonka negtu. Hedrenpoaykrel. @pakunoHHas MeperoHka kU IKOro
Bo3ayxa. Kpucramimsanus u BelmapuBanue B 1abopatopun (KpUCTAIIIU3ATOPHI U
(dhapdopoBbIic YAIIKK ISl BBIIAPUBAHUS) U TIPUPOJIC.

Xumuueckue peaxkyuu. IIOHSITHE 0 XUMUUECKON pEAKUMH KaK MpoIecce
MPEBPAILEHUs OJHUX BEIIECTB B Ipyrue. Y CJIOBHUS TEUEHUS U NMPEKPALIEHUS XUMUYECKUX
peakuui.

Ilpuznaku xumuueckux peaxkyuu. VI3MeHeHne 1IBETa, BbIIIaJEHUE OCAJIKa,
pacTBOpEHHE 0cCaJiKa, BbIJACICHHUE ra3a.

JdemMoHcTpanum.
. IlpocenBanue cMecu MyKHU U CaXapHOIO MECKa.
. Pa3nenenue cMecu nmopouikoB cepbl U xKeje3a.
. Paznienenne cMecu MOpoUIKOB CEphl U MECKa.
. Paznenenne cMecu BOJbI M paCTUTEIBHOTO Macia ¢ MOMOUIbIO JEIUTEIbHON BOPOHKH.
. Llearpudyrupoanue.
. QunpTpoBaHUE.
. PeciupaTopHble Macku U MapJieBble OBS3KHU.
. AicopOIIMOHHbBIE CBOMCTBAa aKTUBUPOBAHHOTO YTJISL.
9. Cunukarenb U €ro IpUMEHEHHE B OBITY U JIETKON MPOMBIIITICHHOCTH.
10. IIpoTtuBoTras u ero ycTpoucTao.
11. IlonyyeHnne QUCTUINIMPOBAHHONW BOJIBI C TOMOIIBIO J1a00PATOPHON YCTAHOBKHU JJIsi
MIEPETOHKH KUIKOCTEN.
12. Konnexnus «Hed1s u HEDTENPOTYKTHI».
13. Paznenenune cMecu mepMaHraHata U IMXpomaTa Kajlus Croco0oM KpUCTaIH3aIH.
14. B3aumopeiicTBUE MOPOIIKOB KeJie3a U Cepbl IPU HarpeBaHUU.
15. IlosnydyeHue yriieKucioro raza B3auMoeiicTBUEM MpamMopa ¢ KUCIOTON U oOHapyKeHue
€Tr0 C ITOMOIIBIO U3BECTKOBOM BOJIEI.
16. Karanutuueckoe pa3iokeHHe MEePOKCUa BOJopoia (KaTalu3aTop — AUOKCHU]
Mapranua). 17. @epMeHTaTUBHOE pa3yiokKEHUE MTEPOKCUIA BOAOPOAa C TOMOUIBIO KaTal a3bl.
18. KucnoTHbI OTHETYIINTENb, €70 YCTPOMUCTBO U MPUH LU JEHCTBHUS.
19. Peaknust HeWTpanu3auu oKpanieHHoro ¢GeHoa(TaTIenHOM pacTBOPa MET0YN KUCIOTOM.
20. B3aumojeiicTBre pacTBOPOB MMEPMaHraHaTa U AUXpoMaTa Kaiaus ¢ paCTBOPOM cyibduTa
Hatpus. 21. [Tonydenue ocanka rugapoxcuna meau (I1) mnm ruapokcuaa xenesa(ll)
peakiueit oomMeHa.
22. PacTBOpeHHE MOJYYEHHBIX OCAAKOB THAPOKCHUIOB METAIIIOB B KUCJIOTE.
23. [lonyuyeHue yriieKucaoro raza B3auMoOJeHCTBIEM pacTBopa KapOoHaTa HaTpUs C
KHUCJIOTOM.

JlabopaTopHbIe ONBITHI.
1. U3rotoBnenue pmibTpa u3 GuIbTPOBATBHOM OyMaru win OyMakKHOH cal(eTKH.
2. 3yueHue ycTpOHWCTBA 3aKUTAJIKH U €€ IJIaMEHHU.
JdomamHuii 3kCIepuMeHT.

1. Paznenenue cmecu cyxoro MojoKa M peqHoro rnecka.
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2. M3roToBieHne MapjaeBOM MOBSA3KU KaK CPEICTBAa MHIWBUIYaJIbHOM 3aIlIUTHI B IEPUOL
SMUJIEMHUH TPUIITIA.
3. OTcTanBaHue B3BECH MOPOLIKA I YUCTKH IMOCYABI B BOJIE U €€ JIEKaHTallUs.
4. AncopOuusi akTHBUPOBAHHBIM YTJIeM KPACSIIUX BEIIECTB METCH-KOJIBI.
5. AacopOuus KyKypy3HbIMU MajlOUKaMy NapoB MaxXy4yuX BEHIECTB.
6. M3yuyenue cocraBa U MPUMEHEHUSI CHHTETUYECKUX MOIOIINX CPEJICTB, COJIEPHKALTUX
SH3UMBI.
7. Pa3noxeHune cMecu NUTHEBOM COJbI M CaXapHOM IIyJApbl IIPU HATPEBAHUM.
8. PactBopenue B Boje Tabnetku acnupuna YIICA.
9. [IpuroroByieHNE U3BECTKOBOM BOJBI U OIBITHI C HEH.
10. B3aumoseiicTBue pacTBOpa lepMaHraHara Kajusi ¢ aCKOpOMHOBON KHUCIOTOM.
IpakTuyeckas padora 4 (HoOMaIIHUI SKCIIEPUMEHT). BhIpanuBanue KpUCTaljioB
COJIH.
IIpakTHyeckas padora S. OuncTka NIOBapEHHON COJIU.
IpakTuyeckasi padora 6 (1omarinuii sKcriepumenT). Kopposust MeTamios.

Tema 4.

Paccka3sbl mo xumun (24)

Yuenuueckas xongepenyus « Boloarowuecs pycckue yuenvie-xumukuy. JXu3Hp u
nestenbHOCTh M. B. Jlomonocoga, JI. 1. Menneneesa, A. M. byrneposa.

Koukypc coobwenuil yuawuxcsa «Moe nobumoe eewyecmsoy. OTKpbITHE, TIOTYUYECHUE U
3HAYCHHE BHIOPAHHBIX YYAIIUMHUCS BEIIECTB.

Konxypc yuenuueckux npoexmos. ccnenoBanusi B 00JaCTH XUMUYECKUX PEAKIIMMA:
($oTOCHHTE3, TOPEHUE U MEJIEHHOE OKUCIIEHUE, KOPPO3HsI METAJUIOB U CIIOCOOBI 3aIIUTHI OT
Hee, Jpyrue peaklnu, BHIOpaHHBIC yUAIIUMUCS.

HHaHI/lpyEMble pe3yJdbTaThbl

Juunocmnoie:
® B IIEHHOCTHO-OPHEHTAIIMOHHON C(pepe — UyBCTBO rOP/IOCTH 32 POCCUICKYIO XUMHUYECKYIO
HayKy,

TYMaHU3M, OTHOILIEHHUE K TPYY, LEIeYCTPEMIEHHOCTD; ()OPMUPOBAHKE IIEHHOCTH 37I0pPOBOT0 U

0e30macHOro 00paza KHU3HU; YCBOSHHE MPABUIT MHIUBHIYATLHOTO M KOJUIEKTUBHOTO 0€30IMacHOTO

TIOBEJICHUS B UPE3BBIYANHBIX CHTYAITUSX, YTPOXKAIOIINX KU3HU U 3/IOPOBBIO JIFOJICH;

® B TPYAOBOI chepe — rOTOBHOCTh K OCO3HAHHOMY BHIOODPY JajibHeMIIel oOpazoBaTebHON
TPaeKTOPHUHU;

® B IIO3HABaTEIbHOM (KOTHUTHUBHOM, MHTEIEKTYyaIbHOMN) chepe — yMEHHUEe YIpaBIsTh CBOEH
M03HABATEIIFHON 1A TENTLHOCTHI0. DOPMHUPOBAHIE OCHOB SKOJIOTUIECKON KYIBTYPHI,
COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO 3KOJIOTUUECKOTO MBIIIIIEHUS, Pa3BUTHE OIbITa
AKOJIOTHYECKA OPUEHTUPOBAHHOMN Pe(ICKCUBHO-0IIEHOYHOM ¥ TIPAKTUUECKON IS TEITbHOCTH B
JKU3HEHHBIX CUTYalIUsX;

Memanpeomemnuie

® yYMEHHE CaMOCTOSITENTLHO OIPEAEIIATH eI CBOET0 00YUYEHUsI, CTABUTh M (DOPMYIHPOBATH IS
ce0s1 HOBBIE 3a/1auM B Yu€Oe 1 MO3HABATENILHOM 1SS TeILHOCTH, Pa3BUBATh MOTHBBI U
WHTEPECHI CBOEH MO3HABATEIBHOM JIEATETHHOCTH;

® YMEHHE CaMOCTOSTENBHO IJTAHUPOBATH ITYTH TIOCTHXKEHUS LIEJIEH, B TOM UUCIIe
abTepPHATUBHBIC, OCO3HAHHO BBIOMPATh Hanbomee 3(h(HEeKTUBHBIE CIIOCOOBI PEIICHUS
yueOHBIX 1 TIO3HABATENILHBIX 33124,

® YMEHHME COOTHOCHThH CBOM JEUCTBHSI C IUTAHUPYEMBIMHU PE3yIbTaTaMH, OCYILECTBIISITH
KOHTPOJIb CBOEH JISSITEIBHOCTH B IMPOIIECCE TOCTHKEHUSI Pe3yIbTara, ONpeesTh CIIOCOObI
JICUCTBYIA B paMKax  TPEJIOKEHHBIX YCJIOBUHN U TPEOOBaHMIA, KOPPEKTUPOBATH CBOU
JICUCTBUSL B COOTBETCTBUHU C WU3MEHSIOILEICS CUTYaLUEH;



YMEHHE OLICHUBATh [IPAaBUIIBHOCTh BBITIOTHEHUS y4EOHOH 3a/1auk, COOCTBEHHBIE BO3MOXKHOCTH
e€  pelICHNUs; BJIaICHUE OCHOBAMM CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHS PELLIECHUN U
OCYILIECTBIIEHHSI OCO3HAHHOT'O BBIOOPA B y4e€OHOH 1 II03HABATEIIBHOM AESTEIbHOCTH; YMEHHUE
ONPEEIIATh IIOHATHUSL, CO3/1aBaTh 00OOIEHNS, YCTAHABINBATh AHAJIOTHH,
KJ1acCU(UIMPOBATh, CAMOCTOSATENBHO BBIOUPATh OCHOBAHMS U KPUTEPUU JJIsL
KJ1acCH(pMKALUK, YCTaHABIMBATH IIPUINHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccyxJIeHue, yMO3aKJIFOueHUe (MHIYKTUBHOE, 1€lyKTUBHOE U 110 aHAJIOTUH) U JIeNaTh
BBIBO/IBI,

YMEHHE CO3/1aBaTh, IPUMEHSATh U IIPEe0OPa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIENHU U CXEMBI JUIs
peleHus y4eOHbIX U [T03HABATENIbHBIX 3a/1ay;

YMEHHE OPraHU30BbIBATh YYEOHOE COTPYAHIMYECTBO M COBMECTHYIO JIEATEIBHOCTD C YUUTEIEM
U CBEPCTHUKAMU; pabOTaTh MHAUBUAYAIBHO U B IPYIIIE: HAXOIUTh 00LIIEe PELIEHHUE U
paspemiatb  KOH(JIMKTHI HA OCHOBE COIVIACOBAHUS MO3MLMNA U yuéTa HHTEPECOB;
(opMyITHpOBaTh, apryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE;

YMEHHE OCO3HAaHHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBUM C 3aJadei
KOMMYHUKALIUU JUIS1 BBIPKEHUS] CBOMX YyBCTB, MbICJIEH U OTPEOHOCTEH; MIIaHUPOBAHUS U
pEryJIALNN CBOEH JEATEIIbHOCTH; BIIAJICHUE YCTHOM U IACBMEHHON PEYblO,
MOHOJIOTUYECKON KOHTEKCTHOM peubto;  (POpMHUPOBAHUE U PA3BUTHE KOMIIETEHTHOCTH B
00J1aCT! MCTIONB30BaHMS HH(DOPMAIMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHI;
(bopMHUpOBaHKE U PA3BUTHE SKOJIOTMYECKOTO MBIIIEHHS, yMEHHE IIPUMEHSTH €T0 B
MIO3HABATENHHON, KOMMYHUKATUBHOM, COLMATBHON MPAKTUKE 1 TIPOECCUOHATBHOM
OpHEHTALHN.

IIpeomemmnuwie

B no3naBartenpHOM cepe: 1aBaTh ONpeneseHUs U3yUeHHbIX TOHATHI: «XUMUYECKUI
IEMEHTY, «aTOMY, «HOH», «MOJIEKYJIa», «IIPOCTHIE U CII0’KHBIE BEIIECTBAY, «BEILECTBOY,
«xumMHu9eckas GopMmyiay, «OTHOCUTENIBHAS  aTOMHAsi MAaccay, «OTHOCUTEITbHAS
MOJIEKYJISIPHAS. MACCay, «BAJIEHTHOCTBY, «CTENEHb OKUCIICHUS, (KPUCTAJUTMUYECKAs PELIETKaY,
«OKCUIBI», «KUCIIOTBD», «OCHOBAHUS», «COJIN, «aM(POTEPHOCTbY, «MHIAUKATOPY,
«IEPUOJIMIECKUH 3aKOHY, «TIEPUOINUECKast TAOIUIIAY, «U30TOMbD», «XMMHUYECKast CBSA3bY,
<QIEKTPOOTPULIATETBHOCTDY, «XUMUYECKAs! PEaKLUs», «XMMHUYECKOE ypaBHEHHEY,
«@TEHETUYECKAS CBSI3b), «OKHUCIICHHUEY, «BOCCTAHOBJIEHUEY, «AJIEKTPOIUTUYECKAS
aucconyanusa», «KCKOpoCTb XAMHYIECKOM PCaKkumy, OIUcaTb ACMOHCTPAIITMOHHBIC 1
CaMOCTOSITENIBHO ITPOBEJCHHBIE XUMHUYECKUE IKCIIEPUMEHTBI; OIIMCBHIBATh U pa3jinyaTh
N3YUYCHHBIC KJIACChI HECOPraHn4CCKuX COGHHHGHHﬁ, IMPOCTLIC U CIIOKHBIC
BEILIECTBA, XMMUYECKHUE PEAKLVIN; KJ1acCU(UIMPOBATh U3YYEHHbIE OOBEKTHI 1
SABJICHUA,; ACJIAaTh BBIBOAbI 1 YMO3AKJ/IFOYCHUA U3 Hﬂ6JTIOI[€HI/II>i, HN3YyUYCHHBIX
XMMHUYECKHX 3aKOHOMEPHOCTEN, NPOTHO3UPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB I10
AQHAJIOTUH CO CBOWCTBAMU M3YYEHHBIX; CTPYKTYPHPOBATh U3yYEHHBI MaTeprall 1
XUMHYECKYIO HH(OPMAILIUIO, TOTYYEHHYIO U3 APYTUX HCTOYHHKOB; MOJICTIUPOBATH CTPOSHHUE
aTOMOB 3JIEMEHTOB 1-3 IepruoI0B, CTPOEHUE IPOCTHIX MOJIEKYT;

B 11eHHOCTHO — OpHEHTAIIMOHHOM cepe: aHATM3UPOBATh U OLIEHUBATH MOCIEACTBUS IS
OKpY>Karollel cpe/ibl ObITOBOM U MPOU3BOICTBEHHOM JAEATEILHOCTH YEI0BEKa, CBI3aHHOM C
nepepaboTKOi BEIIECTB,

B tpynoBoii cdepe: mpoBOAUT XMMHUYECKHIA SKCIIEPUMEHT;

B cihepe Oe3omacHOCTH KU3HEACATENBHOCTH: OKa3bIBaTh EPBYIO MOMOIIb PH OTPaBIECHUSX,
0XKOTrax M JAPYTHX TpaBMax, CBS3aHHBIX C BEILIECTBAMU U JTAOOPaTOPHBIM 000PYI0BaHHUEM.



TemMaTnuyeckoe MIIAHNPOBaAHUE
34 yacoB (1 yac B Hees10)

Ne Tema Kou1-Bo yacoB Kou-Bo Kou-Bo JlomamHui
NPAKTHYECKUX | JIAOOPATOPHBIX | IKCIIEPUMEHT
padort padoTt
XuMUS B IEHTPE €CTECTBO3HAHMS 11 2 8 9
MaremaTuueckue pacueTsl B XUMHUH 10 1 - 3
SIBieHUs POUCXOASIIHE C 11 3 - 10
BEIIECTBAMHU

Paccka3el mo xumun

UTOI'O 34




IToypouHoe njiaHupoBaHue

Koa-Bo Hara
4yacoB NpoBe/IeHUs
Ne Tema 3ausaTus 3aHATUA
34 no no
JIaHy dakty
Tema |. Xumus B uentpe ecrecrso3Hanus.(11 u)
1 | XuMmus Kak yacTh ecTecTBO3HaHMs. [Ipeamer 1 3,09
xumun. BBoaHbI uHCTpyKTaX 110 Th.
2 | MeToapl U3ydeHUs €CTECTBOSHAHMS. 1 10,09
3 | Ilpaktrueckas pabota Nel «3HaKOMCTBO C 1 17.09
nabopatopHbIM 00opynoBaHueM. [IpaBuia TeXHUKT
0€30MacHOCTH MPH paboTe B XUMUYECKOM
nabopaTopum»
4 | IIpaktuueckas padborta No2 «Habmonenue 3a 1 24.09
ropsILEel CBEYOU. Y CTPOMCTBO CIIMPTOBKH.
[IpaBuia paboThI C HarpeBaTeNbHBIMU IPUOOPAMI»
5 | MogenupoBaHnue. 1 1.10
6 | Xummuueckasi CHMBOJIHKA. 1 8.10
7 | Xumus u pusuka. YHUBEpCAIbHBIN XapakTep — 1 15.10
KUHETHUYECKON TEOPUH.
8 | Xumus u pusuka. ArperaTHble COCTOSIHUS 1 22.10
BEIIECTB.
9 | Xumus u reorpadus. 1 5.11
10 | Xumus u 6uonorus. 1 12.11
11 | KayecTBEeHHbIE PEAKIIUU B XUMUH. 1 19.11
Tema |l. MatemaTuke pacuyersl B xumun. (10 u)
12 | OTtHOCHTeNbHAs aTOMHAs U MOJIEKYJIsIpHasi Macca. 1 26.11
13 | MaccoBas [10J1s DJIEMEHTA B CIIOKHOM BEILIECTBE. 1 3.12
14 | YucThle BEIIECTBA U CMECH. 1 10.12
15 | O6bemHast 10711 KOMIIOHEHTA Ta30BOM CMECH. 1 17.12
16 | MaccoBas 107151 paCTBOPEHHOTO BEIIIECTBA B pacTBOPE. 1 24.12
17 | Ilpaktuueckas pabora Ne3 «IIpurorosnenue 1 14.01

pacTBoOpa ¢ 3aJJaHHO MacCOBOM J0JIei




PacTBOPEHHOT'O BEILIECTBAY
18 | MaccoBast 10JisI TPUMECEH. 1 21.01
19 | Pemenue 3a1a4 ¥ ynpaxHEHHH 110 TEMe 1 28.01
«MareMaTtuka B XUMUK)
20 | Pemenwue 3agau 1 4.02
21 | Pemenue 3a1aq 1 11.02
Tema l11. SIBjenusi, npoucxoasinue ¢ Bemecreamu. (11 u)
22 | Paznenenue cmecei. 1 18.02
23 | OunpTpoBaHHUE. 1 25.02
24 | AncopOrusi. 1 4.03
25 | Juctwisius, KpuCTaIn3alus, BEIIapuBaHUe. 1 11.03
26 | [Ipaktuyeckoit paboTsl No4 (momarmHuit 1 18.03
HKCIEPUMEHT )«BbIpalinBanue KpUCTaIOB COIM».
Ob6cyxaenne padboTsl. ITorn KoHKypca Ha Ty4Init
KpHUCTaJLIL.
27 | IIpaktuyeckas padora Ne5 «OuncTka nmoBapeHHON 1 25.03
COJIM»
28 | XuMHUUYECKUE PEeaKIIUH. 1 8.04
29 | [Ipu3HAKH XUMUYECKHUX PEaKIUii. 1 15.04
30 | INpaktrueckoit paboTel Ne6 (moManTHmA 1 22.04
skcnepumenT) «Kopposuun metamnosy. O0cyxneHue
nroros. KoHKypc Ha JTy4nini SKCIIEPUMEHT.
31 | [IpomexxyTouHast aTTecTarus 1 29.04
32 | XuMudecKkre peakiiuy B HaIlleH KU3HU. 1 6.05
Tema |V. Paccka3pl mo xumuu (2 4)
33 | Yuenunueckas koHpepeHuUs «Boiaaronyecs pycckue 1 13.05
yUeHBIe-XUMUKI
34 | Konkypc coobmienuit yuammxcs «Moe modumoe 1 20.05
XHUMHUYECKOE BEIECTBOY




YyeoHo-MeTOAMYECKOE 00€ecTIeueHHue
YMK:
I'abpuemnsa O. C. Boansiii kype B xummto 7 kinacc. [Iporneaesrudeckuii kypc. M. : [lpoda, 2007-
2010 .
2)["abpuernsia O. C., Humnapesa I'. A. Xumun: MeTtoauueckoe mocoOue K mporeIeBTHUECKOMY KypCy
7 xknmace. M.: [Ipoda, 2007-2010 rr.

IlepeyeHs 1a00paTOPHOro 000PY/10BAHMUS, IPH BHINOJHEHNH NPAKTHYECKOI YacTH Kypca.
1) TIpuGops! 1 06OPyIOBAHKE VIS IPAKTHUECKON PaOOTHI
e  MukponabopaTropusi XuMUYecKas
e [IpoOupku CTEKIISIHHBIE
e KonbOb1 koHnUECKHE
e (CrakaHnsbl cTeKIsIHHBIE Ha 50 MJL.
[Taiouku CTeKIISTHHbIE
TpyOKH coeMHUTENBHBIE: CTEKIISTHHBIE, PE3UHOBBIE.
[TpoOxu pe3nHOBbIE
CriupToBKH
Jepxarenu 1yist IpoOupoK
[TaTuB 1abopaTopHbIi
[TatuB a7t IpOOKUPOK
Boponka crexiisiHHas
DubTp
Crnuku
AcOecroBasi ceTouka
e Jlyunnku
2) PeakTuBBI
e Kucnotsr: consHasi, cepHasi, a30THasL
o Illenmoun: TMIPOKCH HATPUS, THAPOKCHU/T KaJTbIIHS.
o  Ocnosanust: ruapokcu memu (1), rumpokenn xenesa (1)
o Comu: kapOoHaT Kanblws, xJopua Hatpus, xiopun menu (I1), aurpar cepedpa, xmopus
Gapwust, KapOOHAT HATPUS, XJIOPU/T ATFOMHHUSL, IEPMAHTOHAT KaJIusl, HUTPAT KaJlus,
MeNHBIN Kyropoc, cynbdart xeneza (1), cynsdar unka, cynepdocdar, ammuaynas
CENIUTPa, MOYEBHHA (kapbamu), XJIOpU Kaus, cyiabghar HaTpus, cyiabgpar
ATFOMUHUSL.
e [IpocTsle BemiecTBa: yroib, LUHK, XKENE30, ATFOMUHUM, MarHuii, Me/lb, CBUHELL.
e  CJ0HBIE BEIIECTBA: MPaMop, Caxop.
e UHaukaropsl.

IIpumepHBbIe TEMbI 10K/IA10B YYAIIHUXCH

1. Yue6a M.B.JlomonocoBa B Mockse (1731— 1735).

2. Bxirag M. B. JloMoHOCOBa B pa3BUTHE XUMUH.

3. IlepeBoj Ha COBpEeMEHHBIN pycckHii s13bIK AoKIana M.B.JlJomoHocoBa «Ci10B0O 0 mosb3e
XUMHUNY, B MyOIMyHOM cobpanuu MmnepaTopckoil akaneMun Hayk ceHTaops 6 nus 1751 r.,
ropopeHHoe MuxanioM JIOMOHOCOBBIM.

4. M. B. JIoMOHOCOB 0 M0JIb3€ CTEKJIA.

5. M. B. JloMoHOCOB — OCHOBaTeNb NMEPBOI XUMU4eCKoi 1abopaTopuu B Poccunu.

6. Kpyr nayunsix uatepecoB M. B. JlomoHOCOBa.

7. 1. 1. MenieneeB — y4eHBI ¢ MUPOBBIMH 3aCIyraMu.

8. [I. 1. MenneneeB — opraHu3aTop U NMEpBbIi AUPEKTOp | TaBHOM ManaTel MEP U BECOB.

9. 1. 1. MenneneeB — Mcciae0BaTeNNb BO3AYXOIIaBAHUSI.

10. I. 1. MenneneeB — co3aaTenb 0€3AIMHOTO TTOPOXa.

11 Jpy3es u xomteru 1. 1. Menneneea B cpepe HayKH, TEXHUKU U KYJIbTYPHI.



12. MexayHapoiHble KOHTaKThl U ipu3Hanue 3aciayr . 1. Menneneena.
13. YBaeuenus /1. . Menaeneena.

14. Umenem /. . MenneneeBa Ha3BaHBL...

15. Anexcanp MuxaitnoBuu byTiiepoB — 3ameuaTenbHbI PYyCCKUN XUMUK.
16. A. M. BytnepoB — BbIatOIIUHACS OHOJIOT.

17. lpy3bs u xosneru A. M. bytieposa.

IIpumepHblie TeMbl coo0eHnii «Mo€ JIr00MMoe BelecTBO».
. Anmas.

. AMMHaK.

. bopHas kucinora.

. I'mayGepoBa coib.

. IUHepTHBIE ra3bl.

Hon.

. Mamaxur.

. Mpamop.

. Ilepexucs Bogopoaa.
10. IlepmaHranatr Kasmusi.
11. INureeBas coxa.

12. TloBapeHHas COJb.
13. Caxapo3a.

14. Yrnekucnslii ras.

15. VYkcycHas kuciora.
16. DTuioBHIM ciUpT

©CO~NOUTAWN -

Tembl NpoeKTHBIX padoT
. IlepcnieKTUBBI pa3BUTHS XUMUH.
. I3 ucropun xumum.
. TkaHu: mpouutoe u HacTosIIEE.
. UTo MBI 3HaeM O BelecTBe?

. CkazaHus 00 0JHOM BEIECTBE.

. UcTopus cinuku.

. Bona B xocmoce.

. XuMus — noJib3a Uiy Bpea. Pe3ynbTar colmoaoruyeckoro onpoca.
. Ku3Hp — B3aMMOIEICTBUE MEKTY MOJICKYJIAMH.

. XUMHS U BUPTYAJIbHBIN MHUP.

. BemectBa Ha 3eMiie 1 B KocMoOCe;

. UcTtopust OTKpBITHSI XUMUUECKOTO 37eMeHTa Ne. ...

. CambIil TEpBBIA XUMUYECKHM DJIEMEHT.

. OT anXxUMUU K HACTOAILIEH XUMUHU.

. [TaMSTHUKY UCTOPHUH U APXUTEKTYPHI B IPOMBINIJICHHBIX TOPOJIAX.
. XHMHUS U UCKYCCTBO.

. Mertaniel B UCKYCCTBE.

. Tapmonust xumuueckux GopmyiI.

. Koe-uto o0 3epkanax.

. meeT nu Boa namsTh?

. Crexiia — XaMeJIeOHBI.

. ®ororpadus U XUMHUS.

. boil moxxuparensimMm METaJLIOB.

. Pexnama: 10CTOBEpHOCTH C MO3UIIUA XUMHUH.
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