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OO0mas xapakrepucTuka Kypca.

[IporpamMma kpyxkka «BBeeHUE B XUMHUIO» COCTOUT U3 YETHIPEX TEM:
IlepBasi Tema «XuMHS B IEHTPE €CTECTBOZHAHMUS AKTYAJIU3UPYET XUMUUECKUE

3HaHUS oOyuaroluxcst MOJTy4eHHbIE IPU U3y4YE€HUU MPUPOIOBEIeHus, Ononoruu, reorpadumu,
GU3MKK U IPYTHX HAyK O IpUpOJie. ITO YMEHbIIAET MCUXOJIOTUYECKYIO HATPY3KY, BO3ZHUKAIOIILYIO
C MOSIBJIEHUEM B § — M KJIACCE€ HOBOTO MIPEAMETA, MO3BOJISIET 3aMEHUTD CBSI3aHHBIE C 3TUM

TPEBOKHBIC O’KUIAHHS HA MOJIOKUTEIIFHBIC YMOIMH BCTPEUYH CO CTaphIM 3HAaKOMBIM. [lapanensHo
MPOBOJIUTCSI MBICTIH 00 MHTETPUPYIOIIEH POJIM XUMHUH B CUCTEME €CTECTBEHHBIX HayK, 3HAUNUMOCTH
3TOTrO IpeaAMeTa Al yCHEITHOTO OCBOSHHS CMEXHBIX IpeIMeToB. Takas MexnpeaMeTHast
MHTETpalus crocoocTByeT  (HOPMUPOBAHMIO €AMHON €CTECTBEHHOHAYYHOM KapTUHBI MUpA YK€ Ha
HayaJIbHOM 3Tare u3y4eHust XUMUH. B cooTBeTcTBIM C TpeOOBaHUAMH rOCYAapCTBEHHOTO
00pa3oBaTENBHOIO CTAaHJAPTa BKYpCE MOAYEPKUBACTCS, YTO XMMHUS — HayKa SKCIIEpUMEHTaIbHAs
MOATOMY paccMaTpuBalOTCs TaKHe MOHATHS, KaK SKCIIEPUMEHT, HAOIIOACHUE, U3MEPEHN,
OIIMCaHUA, MO/JICIIMPOBAaHUE, TUIIOTE3a, BBIBOA. J{J1s1 OTpaOOTKM MPAaKTUIECKUX YMEHUI
00y4aromuxcs OTOOPaHbI HE CIIOKHBIE U IICUXOJIOTMYECKHU TOCTYITHBIE JJIs1 CEMUKIIACCHUKOB
Ha60paTOprIe " MMPAKTUYCCKUC pa6OTI)I, KOTOPBIC 3HAKOMBI UM 110 HAYaJIbHOMY KYPCY €CCTCCTBO3HAHUA U
APYTHM €CTECTBEHHBIM AUCHHUILITMHAM: 03HAKOMIICHHE C HECTIOKHBIM JIAOOpaTOPHBIM 000pyJ0BaHHEM
(ycTpoiicTBa IITaTUBA, HATPEBATEIbHBIX IPUOOPOB, XUMUUECKON MIOCY/Ibl, KOTOPYIO OHH IIPUMEHSIIN
paHee), IPOBEJICHHUE MTPOCTEHIINX OIepaluii ¢ 000pyI0BaHNEM M BELleCTBAMH (IIpaBUIIa HarPEBaHUS,
bukcanms pe3yJIbTaTOB HAOIIOACHUS U UX aHAJIU3 U T. [.). DTON LEIH CIIOCOOCTBYET
IPeAyCMOTPEHHBIN B Kypce TOMAIIHUI XMMUYECKUH SKCTIEPUMEHT, KOTOPBIN MTOJTHOCTBIO COOTBETCTBYET
Tpe6OBaHI/I$IM 0e30MacHOCTH IIPpU €T0 BBIIIOJIHCHUHN U BKIKOYACT YIICAIIBIC HBIHC U3 ITPAKTUKU
00y4eHMsI XMMUH TPOIODKUTEIBHBIC 110 BPEMEHHU SKCIIEpUMEHTaIbHbIE paOOThI (BBIpAIlUBaHNE
KpHUCTAJLJIOB, HaOJII0ZICHUE 32 KOPPO3HUEH MeTala).

Bropas tema «MaTtemMaTH4ecKHe pacdeTbl B XHMHI» MI03BOJISIET OTPa0OTATh pacyeTHBIC YMEHHUSI, CTOJIb
HEOO0XOAMMBIC TIPY PEIICHUU XUMHUECKUX 33]1a4, B IEPBYIO OYepeIb HA HAXOXKICHUE YaCTH IIeJIOTO
(MaccoBast J0JIs 3JIEMEHTA B CIIOKHOM BELIECTBE, MaccoBasi 1 00beMHast J0JIM KOMIIOHEHTOB B CMECH, B
TOM uucie u A0 npumeceil). Kak BuaHo, BHUMaHue oOpaliaercsi He CTOJIBKO Ha XMMHUIO, CKOJIBKO Ha
MaTeMaTuKy.

Tperbst Tema «SIBJeHUsI, TPOUCXOASIIUE C BEIIECTBAMM» aKTYAIN3UPYET 3HAHUS 00yJarOIUXCs O
($U3NYECKUX U XUMHUUECKUX SIBJICHUSX, TOJTYYEHHBIE Ha YPOKAaX I10 IpYTUM MpeaAMeTaM, TOTOBUT UX K
M3YYEHHUIO XUMHYECKOTO TpoIiecca Ha CIEIYIONIeH CTyIeH! 00ydeHusl.

YerBepras Tema «Pacckasbl NPo XMMHI0» BKIIIOYAET HHTEPECHBIE CBEJCHUS O PYCCKUX XUMHUKaX, 00
OTACJIBHBIX BCHICCTBAX U HCKOTOPBIX XUMHUYCCKUX PCAKIIUAX. I/I3y‘~I€HI/I€ npeajaracMoro Kypca
IpeycMaTpUBaeT MOBBIIIEHUE YIEIbHOT0 Beca CaMOCTOATENbHOM paboThl 00yUaromuxcs, Hanpumep, Npu
MIPOBEICHUH IOMAITHETO XUMHUYECKOTO SKCIIEPUMEHTA U 00CYKIIEHHE €ro pe3ysIbTaToB, MOJITOTOBKE
COOOIIEHUH /17151 YYeHUYECKUX KOH(EPEHIH, 3aIuTe MPOEKTOB, BHIOOPE 0OBEKTOB /IS TOATOTOBKE
cooOmieHus wiu npoekra u ap. Kypc HampasiieH Ha pa3BUTHE TAKHX JIOTHUECKHX oreparmi
MBILUIEHU, KaK aHAJIN3 U CUHTE3, CPAaBHEHHE HAa OCHOBE aHAJIN3a U CUHTE3a, 0000I1IeHUEe, BBIIBUKEHNE U
MOATBCPKACHUC UJIM OIIPOBCPKCHUEC T'MIIOTE3 U T. 1.

B 3akiroueHHN MOKHO OTMETHTb, UTO B Kypce MOUYTH HE 3aTPOHYTHI TPeOOBaHMUS
cTagaapTa XUMHUYECKOI'O 06p330BaHI/I$[ JJIsL OCHOBHOM IIKOJIBI, HAIPUMEP CUMBOJIbBI XUMHUYCCKUX
3JIEMEHTOB M (DOPMYJIIBI BEIIECTB CEMUKIACCHUKU y4aT TOJBKO I10 YKEJIAHUI0, HE TPEAYCMOTPEHO
cocTaByieHHE (POPMYII BEIIECTB M YPABHEHUH XUMHUUECKUX PEAKIINA, KOTOPBIE SBISIIOTCS MaTePUATIOM
ISt U3y4eHHs B 003aTeIbHOM Kypce XUMUU.

2. JIMYHOCTHBIE, MeTaNIpeIMEeTHBIE U IIPeIMEeTHBIE Pe3YJbTAThI 0CBOCHHS Kypca

Juunocmueie:
e B IICHHOCTHO-OPHUEHTAIMOHHON Chepe — TYBCTBO TOPAOCTH 32 POCCUHUCKYIO XHMUYECKYIO HAYKY,
IrYMaHM3M, OTHOILIEHHE K TPYNY, LeJIeyCTPEMIICHHOCTh; (HOPMUPOBAHHE LIEHHOCTH 3/J0POBOTO
" Oe30macHoOro oopasa JKU3HU; YCBOSHHUE MTPABUII HHAMBHYaTbHOTO U KOJUIEKTUBHOTO
6€e301acHOro MOBEJICHUS B UPE3BBIYAWHBIX CUTYAIUSIX, YTPOXKAIOIIUX KU3HU U 370POBBIO JIIOJICH;
e B TPYIOBOH chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JaibHENIIel 00pa3oBaTebHON
TPAeKTOPHH;



B II03HABATEIbHON (KOTHUTUBHOM, HHTEIUIEKTYaJIbHON) chepe — yMEHHE YIPaBIATh

cBOEH MO3HABATEJIbHOM JIEITENHHOCTHI0. DOPMUPOBAHME OCHOB 3KOJIOTMYECKOM

KYJIBTYpBI, COOTBETCTBYIOILIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIITIEHMS],
pa3BUTHE OIIbITA 9KOJIOTUYECKH OPHUEHTUPOBAHHOMN peduIeKCHBHO-OLIEHOUYHON U
IIPAKTUYECKOMU EATEIbHOCTH B JKU3HEHHBIX CUTYyalUsX;

Memanpeomemmnuwie

YMEHHUE CaMOCTOSITEIIbHO OMPEEIATh TN CBOETr0 00yUeHHsl, CTABUTh U (OPMYIUPOBATH JIS
ce0s1 HOBBIC 33/1a4 B yu€Oe M I03HABATEIILHON JICSITENbHOCTH, Pa3BUBAaTh MOTHBBI M HHTEPECHI
cBOeH MMO3HABaTEIIbHOM JeSITEIHbHOCTH,

YMEHHUE CaMOCTOATENIBHO IUIAHUPOBATH MYTH JOCTHKCHUS eJIeH, B TOM YHUCIIe

abTEPHATHBHBIE,  OCO3HAHHO BHIOMpATh HanboJee H3PPEeKTUBHBIE CIOCOOBI PELICHUs YIeOHBIX U
MO3HABATENbHBIX 33/1a4;

YMEHHE COOTHOCUTH CBOM JICVCTBHUS C INIAHUPYEMBIMH PE3YyJIbTaTaMHU, OCYIIECTBISATh KOHTPOJIb CBOEH
JESATEILHOCTH B TIPOIIECCe JOCTHIKEHUS pe3yibTaTa, ONPEACIaTh CIIOCOOBI JEHCTBUIM B

pamMKax  MpeIOKEHHBIX YCIOBHH U TPEOOBaHMI, KOPPEKTUPOBATH CBOM JIEHCTBUSI B COOTBETCTBUH
c WU3MEHSIOLIENCS CUTYalluEeH;

yYMEHHE OLIEHUBATh IPABUJILHOCTD BBIMOJIHEHHS Y4eOHOM 3a1a4i, COOCTBEHHBIE BO3MOYKHOCTHU

e€  pELICHHMS; BJIaJICHUE OCHOBAMH CAMOKOHTPOJIS,, CAMOOLEHKH, IPUHATHS PEILICHUN U
OCYILIECTBICHUS OCO3HAHHOTO BHIOOpA B Y4eOHOI U 1M03HABATEIbHON AESITEIbHOCTH; YMEHUE
OTIPE/CIIATh IOHATHS, CO37aBaTh 0000IEHNs, YCTAHABIINBATH AHAJIOTUH, KJIACCH(PHUITMPOBATH,
CaMOCTOSITENILHO BHIOMPATh OCHOBAHMS U KPUTEPUU TS Kiaccu(UKALMK, YCTaHABIMBATh IPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTD JIOTUUECKOE PACCyKJIEHUE, yMO3aKItoueHrne (MHIYKTUBHOE,
JEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BBIBO/IBI,

YMEHHE CO3/1aBaTh, IPUMEHATH U MPe0oOpPa30BhIBATH 3HAKK U CUMBOJIbI, MOJIETH U CXEMBI [Tl peIlieHuUs
y4eOHBIX U IM03HABATEIbHBIX 33/1a4;

YMEHHUE OPraHU30BbIBATh Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO AEATEIbHOCTD C yUUTEIIEM

MW CBEpCTHHKAMM; pabOTaTh MHIMBHYyaTbHO U B TPYIIE: HAXOIUTH 00IIee pelIeHne 1

paspemiatb  KOHQIMKTHI HA OCHOBE COIIACOBaHUs MTO3MIMN U y4E€Ta UHTEPECOB;
(dbopmMyIMpoBaTh, apryMEHTHPOBATh U OTCTaNBaTh CBOE MHEHHUE;

YMEHHE OCO3HaHHO HCIIOJIb30BaTh PEUYEBBIE CPEICTBA B COOTBETCTBUH C 3a1a4€i1 KOMMYHUKALIUX JIs
BBIPQ)XEHUS CBOMX YYBCTB, MbICIICH U TOTPeOHOCTEH; MIaHUPOBAHUS U PETYIISLUU

CBOEM JIEeATEIbHOCTH; BIaJCHUE YCTHOM U MMCbMEHHOMN PEYbI0, MOHOJIOTMYECKOM
KOHTEKCTHOM peublo;  (OPMHPOBAHUE U Pa3BUTHE KOMIIETEHTHOCTU B OOJIACTH UCIOIb30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI; (OPMUPOBAHUE U PAa3BUTHE SKOJIOTUYECKOTO
MBIIUICHHS], YMEHUE IPUMEHSATH €r0 B IO3HABATEIHON, KOMMYHUKATUBHOM, COLIUAIbHON ITPAKTHUKE U
po¢eCCHOHAIIBHONW OPUEHTAIIHH.

Ilpeomemmnuie

B no3naBatensHOM cepe: qaBaTh onpeaesieHus H3YyYeHHBIX MOHATUH: «XUMUYECKUN 2JIEMEHTY,
«aToM», KMOH», «KMOJIEKYJIay, «IIPOCTHIE U CIOKHBIE BEILIECTBAY, «BEIIECTBOY, «XUMHUYECKast
bopmyna», «KOTHOCUTENIbHAS aTOMHas Macca», «OTHOCUTEINIbHAs MOJIEKYJIIpHAs Maccay,
«BAJIEHTHOCTBY, «CTEMIEHb OKUCIEHUN», KKPUCTAIINYECKAs PEIIETKA», KOKCUABD», «KHUCIOTHD,
«OCHOBAHHSI», «COJINY», «aM(OTEPHOCTHY, «MHIUKATOPY, «IIEPHUOANYECKHUI 3aKOH», «IIePHOIHUYECKast
TabJINLa», «M30TOMbBI», «XXUMUYECKAs CBSI3bY, «3IEKTPOOTPULATEILHOCTDY, «XUMHUUYECKas pEaKIUsi»,
«XUMHUYECKOE YpaBHEHHEY,

«TeHeTnYecKas CBSI3bY, «OKHCIIEHUEY, «BOCCTAHOBJICHUEY,

«QIEKTPOJIUTHYECKAST  TUCCOLMALIUA», CKOPOCTh XMMHUECKOM pEaKLMm»; ONNCaTh
JI€MOHCTPALIMOHHBIE M CAMOCTOSITEILHO MPOBEACHHBIE XUMUUECKHE DKCIIEPUMEHTHI; OITUCHIBATH U
pa3nuyaTh U3y4YE€HHBIE KJIACCHI HEOPraHMYECKUX COSIUHEHUMN, IIPOCTHIE U CIOKHBIE
BELIECTBA, XUMUYECKHE PEaKInu; KJ1acCU(UIIPOBATh U3yYEHHbIE OOBEKTHI U SBJICHUS;
JIeJIaTh BBIBOJIBI U YMO3AKJIIOUEHUS U3 HaOJIOACHUH, U3YYEHHBIX XUMHYECKHX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBONCTBA HEU3YUEHHBIX BEILIECTB 110 AHAJIOTUU CO CBOMCTBAMU
U3Y4YEHHBIX; CTPYKTYPUpPOBAaTh U3yUEHHBI MaTeprail U XUMHUYECKYI0 HHPOPMALIHUIO,
MOJIYYEHHYIO U3 IPYTrUX HCTOYHUKOB; MOJIEIUPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB -3 nmepuoios,
CTPOEHHE MTPOCTHIX MOJIEKYJI;



B 11eHHOCTHO — OpHEHTAIMOHHOM cepe: aHATTU3UPOBATh U OLIEHUBATH TIOCIEICTBUS IS
OKpY’Karolen cpebl ObITOBOM U MPOU3BOJICTBEHHOM JESTEIILHOCTH YEIOBEKA, CBI3aHHOM ¢
nepepaboTKOM BEIIECTB;

B tpynoBoii cdepe: mpoBOAUTH XUMHUUECKUN AIKCIIEPUMEHT;

B cdepe 6e30macHOCTH KUZHEAEATSIIEHOCTH: OKa3bIBaTh MEPBYIO MIOMOIIb IPH OTPABJICHUSX, 0KOTaX
U APYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U J1a00paTOPHBIM 000PYIOBAHHEM.

3. Conepmaﬂne Kypca BHeyquHOﬁ JACATCJIBbHOCTH.

Tema 1. Xumus B nentpe ecrectBo3nanus (11 )

XuMus Kak yacThb ecrectBo3HaHus. [Ipenmer xumuun. EcTecTBO3HAHME — KOMILIEKC HAYK
o npupoze. Hayku o npupone: ¢pusuka, xumusi, buonorus u reorpadus. IlomgoxurtensHoe
U OTPULIATEILHOE BO3/ICHCTBUE YEIOBEKA HAa IPUPOY.

[Ipeamer xumuu. Tena u BenjectBa. CBOKCTBA BEIIECTB KaK X UH/IMBUAYaIbHbIC
npu3Haku. CBOWCTBA BEIIECTB KAK OCHOBA UX MPUMEHEHHUS.

MeTtoasl nu3ydeHus ectecTBo3Hanus. HabmoieHue kak OCHOBHOW METOJI MO3HAHUS
OKpY>KaroIllero Mupa. ¥ cioBus rposejieHus: HabmoeHus. ['unoresa kak
MIPEINOJIOKEHHUE, OOBSICHSIONIEE UITH MIPEACKa3bIBAIOIIEE TPOTEKAHUE
HabIr0gaeMoro siBleHus. JKcrepuMenT. Jlaboparopus. DKCIepuMEeHT

naboparopublii u goMantauii. CriocoObl GUKCHPOBAHUS PE3YIBTATOB IKCIIEPUMEHTA.
CrpoeHue iaMeHu CBEYH, CyXOro FOpPIYero, CIUPTOBKH.

MonenupoBanue. Mojenu Kak aOCTpaKTHBIE KOMTUU U3y4aeMbIX 00BEKTOB U MPOIIECCOB.
Mogpenu B ¢pusuke. DnekTpodopHas MalInHa Kak adCTpakTHast MOJIENIb MOJTHUU. Moenn
B Ononoruu. buonorudeckue Myisbkd. Mojieny B XUMHH: MaTepHalibHbIE (MOJIEH
aTOMOB, MOJIEKYJI, KPUCTAJUIOB, allllapaTOB U YCTAHOBOK) U 3HAKOBBIE (XUMUYECKUE
CUMBOJIbI, XUMHYECKHE (DOPMYIIBI U YPABHEHHUS).

XUMUYECKask CAMBOJIMKA. XMUMUYECKHE CUMBOJIBL. VX Hamurcanue, TpOU3HOLIECHHUE U
uHbopMalMsi, KOTOPYIO OHU HecyT. Xumuueckue hopmyinbl. MIx Hanucanue,
MIPOM3HOLIEHHE U UH(POpMAIHs, KOTOPYIO OHU HecyT. MHaeKchl 1 K03 GUIIMEHTHI.
Xumus 1 pu3uKa. YHUBEPCANbHBIN XapakTep MOJI0KEHUH MOJNEKYJIIPHO-KUHETHUECKON
teopuu. [ToHATHS «aTOM», «MOJIEKyIa», «MoH». Kpucrananyeckoe coOCTOsTHUE BELIECTBA.
Kpucrannuueckue pemetku TBepAbix BeriecT. Auddys3us. bpoyHoBckoe ABMKEHUE.
ArperaTtHoe cocTosiHME BelecTBa. ['a3000pa3Hbie, KHUAKHE U TBEP/bIE BEILIECTBA.
Kpucrannuueckue u amopdHbie TBepAble BemecTBa. OU3nuecKue U XUMHUUECKHEe
SIBJICHUSL.

Xumus u reorpadus. ['eonoruueckoe cTpoeHue TUIaHETHI 3eMIIs: PO, MAHTHS,
muTocdepa. DNEMEHTHBIN COCTaB re0JIOTHYECKUX COCTABHBIX YaCTEH IIJIAHETHI.
MuHepansl ¥ TOpHBbIE TOPOJIbl. MarMaTu4eckue U ocagouHble (OpraHu4ecKue u
HEOpraHUYEeCcKHe, B TOM YHCIIE U TOPIOYNE) TOPOIbI.

Xumus u 6uonorusi. XuMUYECKHUIl COCTaB KUBOM KJIETKU: HEOpTaHW4YecKue (Boaa u
MUHEpaJIbHbIE COJIN) U OpraHnyeckue (OeNKH, )KUPHI, yTIeBOIbl, BATAMUHBI) BEILIECTBA.
[IpocTble U CIOXKHBIE BEUIECTBA, UX POJIb B JKU3HEACSITEIIBHOCTA OPTraHU3MOB.
buonoruueckas posib BoJsl B )kUBOH KieTke. PotocunTe3. Posib xnopodusia B mporecce
¢dotocunTe3a. buonornyeckoe 3HaUYEHUE KUPOB, OEITKOB, IPUPHBIX MaCEll,

YTJIEBOJIOB 1 BATAMUHOB JIJIs1 )KHU3HEIEATETLHOCTH OPTaHU3MOB.

KauectBennsie peakunu B XuMuu. [IoHsTHE 0 KaU€CTBEHHBIX PEAKIUAX KaK O pEaKIIUX,
BOCIPUHHUMAEMBIX OPTaHOJIEITUYECKUX: C TOMOUIbIO 3pEHHUSI, CIyXa, OOOHSHUS.
Ananutuueckuit 23gdexrt. OnpenenseMoe BEUIECTBO U PEaKTUB Ha HEro. Bo3MoXHOCTH
W3MEHEHUS WX POJIH Ha MPOTHUBOMOJIOKHYIO.

JleMoHcTpanuu.

1. Konnekuus pa3HbIX TeJI U3 OJIHOTO BEIECTBA UM MaTepHasa (Halpumep,
nabopaTopHas Mocyja u3 CTeKIia).

2. Konnekuust pa3nuyHbIX Tea uid Gororpaduil Ten u3 aroMUHUS IS WUTIOCTPaLUK
UJIEU «CBOMCTBA — MPUMEHEHUEY.

3. YuebHoe 060opymoBaHue, UCIIOJIB3yeMOe ITPH H3YUCHUH (PU3UKH, OMOJIOTHH, Teorpadun
U XUMUHU.



5. 'eorpaduueckue mogenu (rnolyc, kapTa).

6. buonoruueckue Mozenu (MyJIsSKM OPTraHOB U CUCTEM OPraHOB PaCTEHUH, KUBOTHBIX U
YeJIOBEKa).

7. du3nueckue U XMMUUYECKHE MOJIENIN aTOMOB, MOJIEKYJI BEILIECTB U UX KPUCTAIUTMUECKUX
pELLETOK.

8. O0BbeMHbIe U IAPOCTEPHKHEBBIE MOJIEIH MOJIEKYJI BOAbI, YIIIEKHCIOIO U CEPHUCTOTO
ra3oB, METaHa.

9. PacnipocTpaneHue 3anaxa 0/1€K0JI0OHa, 1yXOB WIH A€30J0paHTa KakK IIPoLecce
maddysun.

10. O6pa31ibl TBEPABIX BEIIECTB KPUCTAIUIMYECKOI'O CTPOCHHUSI.

11. Moaenu KpUCTaIIINYECKUX PELIETOK.

12. Tpu arperaTHbIX COCTOSTHUSI BOJIBL.

13. [lepenuBanue yrieKucIoro ra3a B CTakaH, ypaBHOBEILICHHBIN Ha Becax.

14. Konnekiust KpUCTaNINYECKUX U aMOP(HBIX BELIECTB U U3/1EIUNA U3 HUX.

15. Komtekius MuHepaioB (J1a3ypuT, KOPYH]I, XaJIIBKOIUPUT, (DIFOOPHUT, TAITUT).

16. Kosexiusi TOpHbIX OPOJ (TPaHUT, pa3IndHble (POPMBI KAIBLUTA - MEJ, Mpamop,
W3BECTHSK).

17. Kosutekius roprouux UCKomaeMbiX (He()Th, KAMEHHBIN YTOJIb, CITAHIIBI, TOPD).

20. KauecTBeHHas peakiys Ha KUCIOPOI.

21. KauecTBeHHas peakiysi Ha YTICKUCIBIN Ta3.

22. KauecTBeHHas peaklys Ha U3BECTKOBYIO BOJY.

JlaGopaTopHBbIE OTIBITHI.

1. Onucanue CBOMCTB KMCIOPOAA, YKCYCHOM KHCIIOTBI, A TFOMUHUSL.

2. CTpoeHuUe TUTaMEHU CBEYH (CIIUPTOBKH, CYXOTO TOPIOYETO).

4. N3yueHue TpaHuTa ¢ IOMOIbIO YBEIUYUTEIBHOIO CTEKIIA.

5. O6HapykeHue )K1Upa B CEMEHaX MOJCOIHEYHUKA U TPELIKOro Opexa.

6. OOHapy>xeHue 3(UPHBIX Macell B aleIbCUHOBOM KOPKe.

7. ObHapyxeHue KpaxMania u 06enka (KI1eMKOBUHBI) B MIIEHUYHON MYKE.

8. OOHapy’keHHue yIIeKHCIIoro Ta3a B BBIBIXaeMOM BO3JIyX€e € IIOMOIIbIO H3BECTKOBOM
BOJIBI.

JIoOMalllHHM SKCIIEPUMEHT.

1. VzroToBneHne Mojienei MOJIEKyYI U3 TIACTHIINHA.

2. [lndys3us HOHOB epMaHraHaTa Kajius B BOJIE.

3. N3zyuenune ckopoctu quddy3uu adpo30Jiei.

4. uddysus caxapa B BOJE.

5. OnBITHI ¢ MyCTOM 3aKPBITON MIACTUKOBOM OYTHUIKOM.

6. KonmnuecTBeHHOE onpeiesieHne CoiepKaHusl BOABI B CBEXEH 3€/ICHH.

7. B3aumopeiicTBre acKopOMHOBOM KHCIIOTHI € HOJJOM.

8. M3yueHue cocTaBa MOJIMBUTAMHHOB M3 JOMAIIIHEN allTeUKy.

9. OGHapyxeHre KpaxMaia B IPOAYKTaxX MUTAHUSI.

[IpakTruyeckas padora 1. 3HakoMCTBO ¢ 1TabopaTopHBIM 060pynoBaHueM. [IpaBuiia
0€30MMacHOCTH NP paboTe B XUMUYECKOM KabuHeTe (J1abopaTtopun).

[IpakTruyeckas padora 2. HabmiogeHue 3a ropsieit cBeqoil. Y cTpoiCTBO CIIUPTOBKH.
[IpaBuia paboThl ¢ HarpeBaTeIbHBIMHU IPUOOPAMH.

Tema 2.

Maremaruueckue pacueTsl B xumun (10 u)

OTHOcCHTEIbHBIE aTOMHAsI U MOJIEKYJIsipHas Macchl. [ToHATHE 00 OTHOCUTENBHBIX ATOMHON
Hu MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOHOM eMHUIIBI. OnpeaeneHue
OTHOCHUTEJIbHOW aTOMHOM MacChl XUMHUYECKUX JIEMEHTOB I10 MEPHUOANYECKON TabuIIe.
Haxoxnaenue o gopmysie BemiecTBa OTHOCHUTENIbHON MOJEKYISPHONH MacChl
KaK CyMMBbl OTHOCHUTEJBHBIX aTOMHBIX MAcC COCTAaBJISIFOIIMX BEIIECTBO XMMUYECKUX
3JIEMEHTOB.

MaccoBast 1011 XMMHUYECKOI'0 3JIEMEHTA B CJI0KHOM BellecTBe. [IoHsATHe 0 MaccoBoi
none -(w) XMMHUYECKOI'0 3JIEMEHTA B CJII0)KHOM BEILIECTBE U €€ pacyeT 1o Gpopmyiie
BemiecTBa. Haxoxenue opMysbl BelecTBa MO 3HAYCHUSM MAacCOBBIX JOJICH
00pa3yIomux €ro JIEMEHTOB (11 2-9acOBOT0 U3yUYEHHUS Kypca).



Yucrslie BemecTBa U cMecH. [TonsaTue o ynctom BemiectBe u cmecu. Cmecu ra3000pa3Hble
(BO31yX, IPUPOIHBIN Ta3), )kuAKue (HedTh) U TBEpAbIE (TOPHBIC TOPOIBI, KYJTHHAPHBIC
CMECH, CUHTETHUECKHE MOIOIIME cpeicTBa). CMECH TOMOI€HHBIE U T€TEPOr€HHBIE.
OObemHas 107151 KOMITIOHEHTA Ta30Boi cMecH. [loHsaTHe 006 00beMHON f0J1e ()
KOMIIOHEHTa Ta30Boii cmecu. CocTaB BO3Ayxa U MpUpOIHOro raza. Pacyer oopema
KOMIIOHEHTa I'a30BOi cMecH 10 ero 00beMHOM 10J1e, U HA000POT.

MaccoBasi 107151 BeliecTBa B pactBope. [loHsiTre o MmaccoBoii gose (W) BelecTa B
pacTBope. PactBopurens u pacTBOpeHHOE BenecTBo. Pacuer maccsl
PacTBOPEHHOIO BELIECTBA [10 MAaCCE pacTBOPa U MacCOBOM JI0JI€ pACTBOPEHHOTO
BELIECTBA U JPYTHE PACUETHI C UCIIOIB30BAHUEM 3TUX ITOHATHH.

Maccogast noJst mpumMeceii. [ToHsTHE 0 YMCTOM BelecTBe U pumecu. Maccosast gouist (W)
IpUMecH B 00paslie ucXoaHoro Beuiectsa. OcHOBHOE BelecTBO. Pacyer macchl
OCHOBHOT'0 BEIIIECTBA [10 MACCE BEILIECTBA, COAECPHKAIIETO ONPEAEIEHHYIO MaCCOBYIO JIOJIIO
IIPUMECEH, U IPYTUE PACUYETHI C HCIIOJIb30BAHUEM ITHUX IOHATHUH.
JleMoHCcTpanmu.

1. Munepanbl KynpuT ¥ TEHOPHUT.

2. Oxcupn prytu(Il).

3. Komutekumu pa3nuyHbIX BUJOB MpaMopa 1 U3AeIuid (MU WIUTIOCTPAUi N3Ienuil) u3
Hero.

4. CMmech peuHOro U caxapHOTo MecKa U UX pa3zieieHue.

5. Konnekuus «Hed1b 1 HEPTEIPOLYKTHD».

6. Komtekuus ObITOBBIX cMecel (KyITMHApHbBIE CMECH, CHHTETUYECKHE MOIOIIHIE CPE/ICTBA,
IIaMIyHH, HaMMUTKU U JIp.).

7. [lnarpamma 00bEMHOTO COCTaBa BO3/yXa,

8. Jlnarpamma 00beMHOT0 COCTaBa MPUPOHOIO rasa.

9. IlpuroToBieHne pacTBOpa C 3aJaHHBIMH MAaCCOH M MacCOBOH J10JIEH pacTBOPEHHOTO
BEIIIECTBA.

10. OGpa31sl BEMIECTB U MATEPHAIIOB, COICPIKAIIUX OTPEICIICHHYIO JTOJIF0 TPHUMECEH.
JloMallHui SKCIIEPUMEHT.

1. U3yuenue coctaBa ObITOBBIX KYJIMHAPHBIX U XO35IMICTBEHHBIX CMECEH MO0 ITUKETKaM.

2. IlpuroToBieHue pacTBOpa COJIM, pacueT MaCCOBOI TOJIM PACTBOPEHHOI'O BELLIECTBA U
OMBITHI C  TOJYYEHHBIM PACTBOPOM.

3. 3yuenne cocraBa HEKOTOPBIX OBITOBBIX M (hapMaIleBTHUECKUX TPEnapaTos,
coZiepaKalnX OIIPEAEIEHHYIO JIOJII0 MPUMECEH, IO UX ITUKETKAM.

[TpakTuyeckas padora 3. [IpurorosrneHue pacTBopa ¢ 3aJaHHON MacCOBOH TOJIei
PacTBOPEHHOIO BELIECTBA.

Tema 3.

SIBnenwust, mpoucxosuue ¢ Beuecrsamu (11 u)

Pasnenenne cmecei. [lonsTue o pazeneHun cMecer U ouucTKe BemecTs. Hekoropeie
MIPOCTENIIINE CIIOCOOBI pa3/ieNieH s CMecel: MPOocenBaHue, pas/ielieHue cMeceid MarHUTOM,
OTCTauBaHUe, IeKaHTalus, IEHTpU(yrupoBaHue, pa3/ieJIeHHe ¢ TOMOIIbIO IETUTENbHOM
BOPOHKH.

OunprpoBanue. GunpTpoBanue B 1adopaTopuu, ObITY U Ha TPOU3BOACTBE. DUIIBTpAT.
Ancop6uust. [Toustue 06 agcop6umu u agcopdeHTax. AKTUBUPOBAHHBIN Yroib Kak
BaKHEHIINN a71cOpOEHT, €ro UCIOIb30BaHUE B OBITY, HA IPOU3BO/ICTBE U B BOEHHOM
nene. Y CTpouCTBO IIPOTUBOra3a.

JlucTUsiyst, KpUCTaJUIM3alus ¥ BhIIapUBaHue. JJUCTHIISAIUS KaK IPOLECC BbIAETICHUS
BEIIECTBA U3 KUAKOU cMecH. JlucTuiimpoBaHHas Bojia M 00JacTu ee MPUMEHEHHS.
[leperonka nedtu. Hedrenpoaykrsl. @pakunoHHast eperoHKa »XMIKOro BO3Iyxa.
Kpucrannuzamnus u BelapuBaHue B J1aOOpaTopuu (KpUCTAIIIN3ATOPHI U paphopoBbIe
Yalllky JUIs BBIIAPUBAHMSI) U IPUPO/IE.

Xumnueckue peakiuu. [ToHsTHE 0 XUMHUYECKON PEAKIIUH KaK IIPOLECCE TPEBPALLIEHUS
OJITHUX BEILECTB B APYyTUe. Y CIOBUS TEUEHUS U NPEKPAILECHUS XUMUUECKAX PEaKIUN.
IIpu3Haku XUMUYECKUX peakuuii. Fi3MeHeHue 1BeTa, BbIIIaJJeHue 0CalKa, paCTBOPEHUE
0CaJKa, BBIJICIICHHE Ira3a.

JleMoHCcTpanuu.

1. IIpocenBaHKe cMecH MYKH U CaxapHOTO IIECKa.



2. PazneneHue cMecu MOPOIIKOB CEphI U JKere3a.
3. Paznenenue cMecu MOPOIIKOB CEPhI U MECKa.
4. Pa3neneHue cMecu BOJIbl U PACTUTENBHOIO Macila C IIOMOILBIO JEIUTENBHON BOPOHKH.
5. LenTpudyruposanue.
6. ®unbTpoBaHue.
7. PecniupaTopHble Macku U MapJieBble TIOBSA3KH.
8. AzncopOurOHHbIE CBOWCTBA aKTUBUPOBAHHOT'O YIJISL.
10. IlpoTuBoOras u ero ycTpomucTBo.
11. Tony4yeHune TUCTUIUTUPOBAHHOMN BOJIBI C IIOMOIIBIO JTA0OPATOPHOM YCTAHOBKH IS
IIEPETOHKY JKUJIKOCTEM.
12. Komnexmus «HedTs 1 HEQTENPOTYKTHD.
14. B3aumMoelficTBHE MOPOIIKOB JKeJIe€3a U Cepbl IIPU HarpeBaHUM.
15. Ilony4yeHue yriekuciioro raza B3auMoAeCTBUEM MpPaMopa ¢ KUCIOTON U
o0OHapyKEHHE ero ¢ MOMOILbIO0 U3BECTKOBOH BOJIbI.
18. KucoTHBII OTHETYIINTENb, €0 YCTPOWCTBO M MPUHIIMIT ICHCTBUSL.
19. Peaxius HeHTpanu3auy OKPAIEHHOTO (heHOIPTATICHHOM pacTBOpa LIEI0YU
KHMCJIOTOM.
20. B3anmoelicTBIEe pacTBOPOB NIEpMaHTaHaTa U JUXpOMaTa Kalus C pacTBOPOM
cynb(uTa HaTpHsl.
21. Tlonygenwne ocanka ruapokcuaa meau (I1) wmm runpokcuna sxenesa(lll) peakimeit
oOMeHa.
22. PacTBOpeHHME MOIYYEHHBIX OCAIKOB THIPOKCHIOB METAJIIOB B KUCIIOTE.
23. [lomyueHue yrieKkucioro ra3a B3auMo/IeHCTBHEM pacTBOpa KapOoHaTa HaTpus C
KHCJIOTOM.
JIaGopaTopHbI€ OIBITHI.
1. MzrotoBnenue punbTpa n3 GUIBTPOBATBHON OymMaru wim OyMakHOH casiheTKu.
2. N3yueHue ycTpoiicTBa CBEUH U €€ IJIaMEHHU.
JlomMalHuii SKCIEpUMEHT.
1. Pa3nenenue cMecu cyXxoro MoJIOKa U peyHOro recka.
2. I3roToBIeHHEe MapIIeBOM MOBSI3KM KaK CPEICTBA WHAMBHIyaTbHOHN 3aIIUTHI B IEPUOT
SMUAEMUHU IPUIIIA.
3. OTcranBanme B3BECH IMOPOIIKA JJIST YUCTKH MTOCY/IBI B BOJIC U €€ JICKAHTaIHS.
4. AncopOuust akTHBUPOBAHHBIM YTJIEM KPACAIIUX BELIECTB METCU-KOJIBI.
5. AncopOuus KyKypy3HbIMH [TaJ0YKaMHU MapoB MaxXy4yuX BELIECTB.
6. M3yueHue cocTaBa 1 IPUMEHEHHs CHHTETHUECKUX MOIOLIUX CPE/ICTB, COIEPIKAIINX
SH3UMBL.
7. Pa3noxxeHue cMecH MUTHEBOM COJIbI U CaxapHOW MyApbl IPU HarpeBaHUU.
8. PactBopenue B Bosie Tabnerku actimpraa YIICA.
9. IlpuroToBieHne U3BECTKOBOM BOJIbI U OIBITHI C HEH.
10. B3aumoeiicTBre pacTBOpa MepMaHTaHaTa Kajus ¢ aCKOPOMHOBOI KHCIOTOMA.
[TpakTruyeckas pabota 4 (HoMalIHuil SKCepuMeHT). BeipalynBanue KpUCTasIOB COJIH.
[IpakTuueckas pabora 5. OuncTka MOBapeHHOH COJIH.
[IpakTryeckas pabota 6 (momamrHuii sxciepument). Kopposus Metanios.
Tewma 4.
Pacckaspl mo xumuu (349)
VYyennueckas KoHpepeHuus «Boiaatoniyecst pycckue yueHble-XUMHKNY. JKU3Hb U
nestenbHOoCcTh M. B. Jlomonocosa, /1. 1. Menneneesa, A. M. Bytneposa.
Konkypc coobmenuit yuammuxcst «Moe mro6umoe BemectBo». OTKPBITHE, TTOTYICHUE U
3Ha4YeHHE BHIOPAHHBIX yYAIIMMUCS BEUIECTB.
Konkypc yuennyeckux npoektoB. MccrnenoBanus B 00J1aCTH XUMHUYECKUX PEaKIUil:
(oToCcuHTE3, TOPEHHE U MEIJICHHOE OKUCIICHHE, KOPPO3US METAJIJIOB M CIIOCOOBI 3aIIUTHI
OT Hee, Jpyrue peaxiiu, BHIOpaHHBIEC yJalllUMHCS.
TEMATHYECKOE INTAHUPOBAHUE KYPCA

34 gaca (1 yac B HeIeJII0)



Ne | Tema Koa-Bo Kour- Kour- JoMamiHuH  JKCIEpUMeEH
4acoB BO NPaKT | BO Jad | T
HYeCKHX pPado| opaTOpHBIX
T padot
1 XuMUs B LIEHTPE 11 2 8 9
€CTECTBO3HAHUS
2 Maremaruieckue 10 1 - 3
pacyeTsbl B XUMHUU
3 SBnenus 11 3 - 10
IPOMCXOJSAIINE C
BEILIECTBAMU
4 Pacckasel o xumun | 3 - - -
KaHeHHapHO'TeMaTI/I‘leCKOG IJIAaHUPOBaHHUE
Ne Tema 3ansTHS Koua-Bo JlaTa
4acoB NpOBeIeHus!
3aHATHUS
35 1o 1o
IUIaHy dakry
Tema |. Xumus B uenrpe ecrecrso3nanus.(11 1)
1 | Xumwus kak yactb ectecTBO3HaHus. [Ipeamer 1
XuMUH. BBonHBIN HHCTpYKTaX 110 Th.
2 | Metoap! u3y4yeHus: €CTECTBO3HAHUS. 1
3 | Ilpaktuueckas pabora Nel «3HaKOMCTBO C 1
nabopaTopHbIM obopynoBanueM. [IpaBuna
TE€XHUKU 0€30MaCHOCTH IpHU paboTe B
XUMHUYECKOH J1a0opaTopum»
4 | Ilpaktudeckas padbota Ne2 «Habironenue 3a 1
ropsilel CBeYOi. Y CTPONCTBO CIIUPTOBKHU.
[TpaBuiia paboThI ¢ HarpeBaTEIbHBIMU
npudopamm»
5 | MonenupoBanue. 1
6 | Xumudeckasi CHMBOJIHKA. 1
7 | Xumus u pusnka. YHUBEpCAIbHBIN XapakTep 1
— KMHETUYECKON TEOPHUH.
8 | Xumus u pusuka. ArperaTHble COCTOSHUS 1
BEIIIECTB.
9 | Xumus u reorpagusi. 1
10 | Xwumwust u GHONOTHS. 1




11

KauecTBeHHbIE peaklIUK B XUMUHU. 1

Tema Il. MaTemaruke pacuersl B xumun. (10 1)

12 | OTHOCHUTEIBHAS AaTOMHAS M MOJICKYJISIpHAs 1
macca.
13 | MaccoBast 1015t 5JIEMEHTa B CIIOKHOM 1
BEIIIECTBE.
14 | Yucrole BemiecTBa U CMECH. 1
15 | OOvemHas 10519 KOMIIOHEHTA I'a30BOM CMECH. 1
16 | MaccoBas 107151 paCTBOPEHHOTO BEIIIECTBA B 1
pacTBope.
17 | Ilpaktuueckas padota Ne3 «lIpuroroienue 1
pacTBOpa € 3aJJaHHO MacCOBOM J0JIei
PacCTBOPEHHOTO BEIIICCTBAY
18 | MaccoBas 1071 IPUMECEH. 1
19 | Pemenue 3ama4 v ynpa>KHEeHUH 1O TeMe 1
«MaremaTuka B XUMHU
20 Pewenue 3anau 1
21 | Pemenue 3amau 1
Tema 1. SIBsienus, npoucxoasiiue ¢ Bemecreamu. (11 1)
22 | Paznenenue cmeceit. 1
23 | ®unpTpoBaHUE. 1
24 | AncopOuus. 1
25 | JlucTriuianus, KpuCTaILTH3aIus, 1
BbIITapUBaHUE.
26 | IpaxTrueckoii paboTs Ned (omarrHuit 1
AKCIIEPUMEHT ) «BhIpalyuBaHue KpUCTaIOB
commy». O6cyxnenne padbotel. Utorn
KOHKYypCa Ha JIY4IITUi KPUCTAILIL.
27 | IlpakTryeckas pabota Ne5 «Ouncrka 1
MTOBAPEHHOU COIN»
28 | XuMHUYECKUE PeaKLUH. 1
29 | [Ipu3HAKK XUMHUYECKUX PEAKLIUH. 1
30 | [pakTrueckoii paboThl Ne6 (romantamii 1

sKcrepuMeHT) «Koppo3uu MeTaiioBy.
O6cyxaenue utoroB. KoHKypc Ha Tydmimit
IKCIIEPUMEHT.




31 | O6o61meHue 1 cucTeMaTu3anus, KOpPeKIHs 1
3HAaHUU II0 TEME.

32 | XuMuueckre peakiiy B HaleH KU3HH. 1

Tema IV. Paccka3pl mo xumum (3 )

33 | Yuenunueckas koHpepeHus «Boiatonmecs 1
PYCCKHE Y4eHBIC-XUMUKI

34 | Konkypc coobmiennii yganmuxcs «Moe 1
JTFOOUMOE XMMUYECKOE BEIICCTBOY

35 | Konkypc yueHHYECKUX MPOEKTOB. 1

TpeOoBaHUS K YPOBHIO MOATOTOBKH 00y4aI0OIIMXCS.

B pe3yiabTarte u3yuyeHus Kypca o0yqarommiicss HAy4YuTCsl IOHUMATh
*  XUMUYECKYIO CUMEOIUKY: 3HAKU XUMUYECKUX 3JIEMEHTOB, ()OPMYJIBI XUMHUYECKHUX BEILECTB;

e GaviCHelluue XumMuuecKue NOHAmuUA: XUMIICCKUN OJICMCHT, aTOM, MOJICKYJIa, OTHOCUTCJIbHBIC
ATOMHaAs U MOJICKYJIIpHast MaCChI;

® OCHOGHblE 3aKOHbL Xumuu: COXpaHCHUA MACChl BEIICCTB, ITIOCTOAHCTBA COCTAaBA,
HO.]'Iy‘lI/IT BO3MOKHOCTb HAYYUTBCH
® Hazvleamb.: XUMHUYCCKUC 3JICMCHTBI, COCANHCHN A,

* 00vACHAMb: GU3NYECKUNA CMBICII aTOMHOT'O (IIOPSAKOBOI0) HOMEPa XUMHUYECKOT0
3JIEMEHTa, HOMEPOB IPYIIIBI U TIEPUO/IA, K KOTOPBIM 3JIEMEHT MPUHAICKHUT B IEPUOTUIECKOM cucteme /1.
W. MeneneeBa; 3aKkOHOMEPHOCTH U3MEHEHUS CBOICTB 3JIEMEHTOB B IIPEZieslaX MaJIbIX IIEPUOJIOB U INIABHBIX
MOJITPYII; CYIIHOCTh PEaKIUii HOHHOTO OOMEHa;

e onpedenamsp: COCTaB BEUIECTB M0 UX (opMyliam;

e cocmagaamsp: GOpMyJIbl HEOPraHMUYECKUX COEAUHEHUI;

e 0Opawamvca ¢ XUMUYECKON TIOCY101 U 1a00paTOPHBIM 000pYI0BaHUEM;

* 8LIYUCIANMD: MACCOBYIO JOJII0 XMMUYECKOT0 3JIEMEHTA 110 (hopMyJie COeTMHEHHSI; MACCOBYIO JOJIIO
BEIIECTBA B pacCTBOPE;
Hcnoab3oBaTh NpuodpeTeHHbIE 3HAHUSA U YMEHUSI B IPAKTHYECKOI 1esITeIbHOCTH U TMOBCeHEBHOI
JKU3HHU IS

e 6€30MacHOTO OOpAIICHHS C BEIIECTBAMH M MaTepHaJIaMu;

e 3KOJIOTMYECKH I'PaMOTHOTO TIOBEICHHUS B OKPYKAIOLIEH cpene;

e OIIEHKH BIUSHHS XUMUYECKOTO 3arpsi3HEHNST OKPYIKAIOIIEH cpesibl Ha OpTraHu3M YeJIOBEKa,

e KPUTHYECKOW OIIEHKH MH(OPMAITUH O BEMIECTBAX, HCITOJIB3YEMbIX B OBITY;

MIPUTOTOBIICHHSI PACTBOPOB 3a/IaHHON KOHIIEHTPAIIH

Y4eOHO-MeTOAMYEeCKUIl 1 MATEPUATbHO-TEXHUYECKOE

odecmeuyeHmne Kypca.
YMK:
1)T'a6puensa O. C. Bromubiii kype B xumuro 7 kiace. [IponeaeBrrueckuii kype. M. : Ilpoda, 2007-2010 rr.
2)I"abpuensn O. C., [unapesa I'. A. Xumun: MeToaudeckoe mocodue K MporeaeBTHIeCKOMY KypcCy 7 Kiacc.
M.: Ipoda, 2007-2010 rr.
Ilepeyennb 1a060paTOPHOro 000PYA0BaHUS, IPU BbINOJHEHNH NPAKTHYECKOI YaCTH Kypca.

1. TIpuGops! u 0o6opyaOBaHUE IJIs TPAKTUUECKON PAabOTHI

e [IpoOupku CTEKISTHHBIC
o Koa0b1 kKoHUYECKHE



e Crakanbl cTekIsHHBIE Ha 50 MIL
o [lamouyku cTekIsiHHBIE

e TpyOku coemuHUTENBHBIC: CTEKIITHHBIC, PE3UHOBBIC.
e IIpoOku pe3nHOBbIE

e CrnupToBKH

o Jlepxarenu ajsi mpoOUPOK

o IlltaruB nabopaTopHbIii

e IlTarus pyst npoOUpoOK

e Boponka crexisiHHas

o  QwibTp

e Cruuku

e AcOecToBas ceTouka

e JlyunHku

2. PeakTtusnl

e Kucniortsr: comnsHasi, cepHasi, a30THAS.

o lllenoun: rUAPOKCUI HATPHSL, THIPOKCHUJT KAJIBIIHUSL.

e Ocnosanus: ruapoxcug meau (1), ruapoxcu xenesa (I11)

e Conu: kapOoHaT Kanblus, Xjaopua Hatpus, xaopua meau (11), aurpar cepebpa, xmopuna Gapus,
KapOOHAT HATPHUS, XJIOPH]] ATFOMUHUS, TICPMAHTOHAT KaJlus, HUTPAT KaJus, MEJHBIN KyIIopoc,
cynbdar xenesa (II), cynpdar nunka, cynepdocdar, ammuaunas cenurpa,

MOYCBHHA (xapOamu), XJI0pu Kanus, cyiabdaT HaTPHs, CyIb(aT aTFOMUHHUSA.

o [IpocTeie BemecTBa: yroib, IUHK, XKele30, ATFOMUHUIN, MarHui, Me/ib, CBHHEI.

o CroXxHBIC BEIECTBA: MPaMop, Caxop.

e HMupukaTtopsl.

IIpumepHbIe TeMBI TOKJIAT0B YUAIIMXCS

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

2.Bxitag M. B. JlomoHOCOBa B pa3BUTHE XUMUH.

3. IlepeBon Ha coBpeMeHHBIN pycckui sA3bIK Aokiana M.B.JlomonocoBa «Cii0BO 0 10JIb3€ XMWY, B
nyonuyHoM coOpanuu MimmnepaTopckoi akajgeMun Hayk ceHTs0ps 6 aas 1751 1., roBopenHoe Muxauiom
JIoMOHOCOBBIMY.

4.M. B. JIoMOHOCOB 0 110JIb3€ CTEKJIA.

5.M. B. JIoMOHOCOB — OCHOBaTejb MEePBOil XUMHUECKO# J1abopaTopuu B Poccun.

6. Kpyr HayunsIx uaTepecoB M. B. JlomonoCOBa.

7.[1. 1. MeHeneeB — y4eHbIll ¢ MUPOBBIMH 3aCIIyTaMHu.

8. /1. 1. MenneneeB — opraHu3arop U NEepBbII AUPEKTOp I 1TaBHOM nanaTsl MEp U BECOB.
9. /1. 1. MeHnneneeB — uccienoBareib BO3yXOILIaBaHUs.

10. JI. 1. MenneneeB — co3aaTellb O€3bIMHOTO MOPOXa.
11 Jpy3es u komteru 1. . MenpeneeBa B cepe HAyKH, TEXHUKH U KYJIbTYPBHI.

12. MexnyHapoaHble KOHTaKThl U npu3Hanue 3aciyr /1. . Menneneesa.

13. Yeaeuenus /. . Menneneena.

14. HNmenem J1. . MenaeneeBa Ha3BaHbL...

15. Anexcanap Muxaiinosnd byTiepoB — 3amedaTenbHbIN pyCCKUI XUMHUK.
16. A. M. bBytnepoB — Bbl1aromuics 6HOIOT.

17. Jpy3bst u koiutern A. M. Bytieposa.

IIpumepHbIe TeMbl coo0meHnii «Moé 11o0nmMoe BemecTBo».

1. Anmas.



2. AMMHaKx.
3.bopnas kucnora.
4.I'maybepoBa cob.
5. lHepTHBIC Ta3bl.

6. Mox.

7.Manaxwur.

8. Mpamop.

9.Ilepekucs Bogopona.

10. IlepmaHranar kanus.
11. [IutbeBas cona.

12. IToBapeHnHas cob.
13. Caxapo3a.

14, VYriekucsii ras.

15. VYkcycHas kuciora.
16. OTUIOBBIN CIUPT

Tembl IPOEKTHBIX padoT

OO ~NOoO O WN -

10

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

. [lepcriekTUBBI pa3BUTHUS XUMUHU.

. I3 ucropumn xumumn.

. TkaHu: MponI0€ U HACTOSAILIEE.

. UTo MBI 3HaeM O BelecTBe?

. [Tacnopt snemenTa Ne....

. Cka3anust 00 0JJHOM BEII[ECTBE.

. Acropus cnuuku.

. Boma B kocmoce.

. X¥MHs — T1I0J1b3a WK Bpea. Pe3ynpTar colroaoruyeckoro onpoca.

. 2Ku3Hb — B3aUMOICMICTBUE MEXKITY MOJICKYJIAMH.
XUMUS U BUPTYAJIbHBIN MUP.

BemecTtBa Ha 3emiie U B KOCMOCE;

Hcropust OTKpBITHS XUMUYECKOTO 3i1eMeHTa Ne. . ..
CaMblii nepBBI XUMUYECKHN DJIEMEHT.

OT anxuMHM K HACTOSIILIENH XUMUHU.

[TaMATHUKH UCTOPUU U APXUTEKTYPBI B IPOMBILUIEHHBIX TOPOAAX.
XUMUS U UCKYCCTBO.

Merasuisl B HCKYCCTBE.

["apMOHUS XMMHYECKHX (OPMYIL.

Koe-uro o0 3epkanax.

Nmeet nu Bosia maMaATh?

Crekia — XxaMeJI€OHBbI.

®otorpadus 1 XUMHSL.

boii moxxuparensiM MeTaioB.

Pexnama: 10CTOBEPHOCTD € NTO3ULIMYA XUMUHU.



