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Pabouas mnporpamma (akynbTaTHBHOIO Kypca pa3paboTaHa Ha OCHOBAaHMHM HOPMATHBHBIX
JIOKYMEHTOB:

e (dyHIaMEHTAJIbHOE SIPO COAEPIKAHUSI 00pa30BaHUs;

o ®depaepanbHBIE  TOCYAApCTBEHHBIM  00pa3oBaTeNbHBIM  CTaHAAPT OCHOBHOTO  OOILEro
o0pa3oBaHMs, YTBEpXKIACHHBIN MpuKa3zoM MuHHCTEPCTBA 00pa3oBaHUsl W Hayku Poccuiickoit
®enepauun ot 17 gexadpst 2010 r. No 1897.

eab yueOHOTO peaMera

@opMUpPOBAaHUE Y YYAIIUXCS YMEHHUS BHUIETh W MOHMMATh LIEHHOCTh OOPa30BaHUS, 3HAYMMOCTH
XMMHYECKOTO 3HAHUS JUIS KaXIOr0 YeNlOBEeKa HE3aBHCHMO OT €ro npogeCcCHOHANIBHON NesTeIbHOCTY;
yMEHHUSI pa3nryarh (DakThl U OIEHKH, CPABHUBATH OLICHOUYHBIC BBIBOJIBI, BHJIETh UX CBSI3b C KPUTCPUSIMH
OLICHOK U CBSI3b KPHUTEPHEB C OIPEICICHHOW CHUCTEMOM IIeHHOCTeH, (opMyiIupoBaTth U OOOCHOBBIBATH
COOCTBEHHYIO TO3HUIIHIO;

®opMmHpoBaHKE y 00YYAIOMIMXCS IIEIOCTHOTO MPEACTABICHHUS O MUPE U POJIM XHUMHUH B CO3JIaHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KApTUHBI MHpPA; YMEHHUS OOBSCHATH OOBEKTBI M  IPOLIECCHI
OKPYKaIOIeH JEUCTBUTEIILHOCTH — MPUPOIAHOM, COIMAILHOM, KYJIbTYPHOM, TEXHUYECKOM CpEJbl,
UCTIONB3Ysl JUIA  OTOT0 XMMUYECKUE 3HAHUS; MpUOOpeTeHre OOyJaroIMMUCS OIbITa Pa3HOOOPa3HOM
NeATEeIbHOCTH, TIO3HAHUS U CAMOMO3HAHUST;, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH ), UMEIOLIHX
YHUBEPCAJIbHOE 3HAYEHHUE UIsI Pa3iIMYHbIX BHUJIOB JEATEIBHOCTU: PELIEHUS MPOOJIEM, IIPUHSITUS PELLECHU,
MOWCKa, aHanmu3a U 00paboTku uH(OpMAIKM, KOMMYHHKATHUBHBIX HABBIKOB, HABBIKOB H3MEPEHHI,
COTPY/IHUYECTBA, O€30ITaCHOTO OOPAIIICHUS C BEIIECTBAMHU B TIOBCETHEBHOM YKHU3HHU.

3agauu yueOHOT 0 NpeaMeTa
ObpazoeamenvHule:
- hOopMHUpPOBaHHUE CUCTEMBI XUMIUYECKUX 3HAHHUI KaK KOMIIOHCHTA €CTECTBEHHOHAYYHOW KapTHHBI MUPA,;
Pazsusarowue:
- pa3BUTHC JIMYHOCTH OOYYAIONIMXCS, WX HHTEUICKTyaIbHOE W HPAaBCTBEHHOE COBEPIIICHCTBOBAHWE,
(hopMupoBaHHe Y HUX TYMaHUCTUYECKIX OTHOIIEHUH U SKOJIOTHYECKH 11eIeCO00Pa3HOro MOBECHUS B ObITY
1 B TPY/IOBOH JICATEITLHOCTH;
Bocnumamenvhule:
-(popmupoBaHre ymeHuil Oe30macHOro OOpalleHHs C BEIIeCTBAMH, HUCIIOJIB3YEeMbIMU B TTOBCEIHEBHOU
KM3HU; BBIPAOOTKA TIOHUMAaHUsI OOIIIECTBEHHON MOTPEOHOCTH B PA3BUTHUU XMMHH, a TaKke (OPMHUPOBAHUE
OTHOIIICHHUS K XMMHUH KaK K BO3MOXKHOM 00J1acTH Oy/TyIIel MpakTHIeCKOM A TeTbHOCTH.

Ot60p comepxkaHusi MPOBENEH C YUETOM KYIbTypOCOOOPA3HOTO MOJXOMAA, B COOTBETCTBUU C
KOTOPBIM YYaITUecs JIOJDKHBI OCBOUTH COACPKAHKE, 3HAUUMOE TSl OPMHUPOBAHUS TTO3HABATEIHLHOM,
HPABCTBEHHOW W JCTETUYECKOM KYJIBTYPBI, COXPAHEHUS OKPYXAIOMIeH cpeapl M COOCTBEHHOTO
3JI0POBBS, JIJIsI TOBCETHEBHOM JKU3HU U TIPAKTHUECKOH JIEATEITHHOCTH.

CogepxaHue Kypca HalpaBlIeHO Ha (OpMHpOBaHHE YHHBEPCATbHBIX YYEOHBIX IEHCTBHIA,
0o0eCneunBaIIUX  pa3BUTHE T[MO3HABATENbHBIX W  KOMMYHHUKATHBHBIX KAadeCTB  JIMYHOCTH.
OOyuJaromuecss BKIIOYAIOTCS B MPOCKTHYIO M HMCCIEAOBATEIBCKYIO JCSITEIIEHOCTh, OCHOBY KOTOpPOH
COCTaBJISIOT Takue YydeOHble [EHCTBUSA, KaK yMEHHE BHJAETh MPOOJEeMbI, CTaBUTh BOMPOCHI,
KJIAaCCU(UITUPOBATE, HAOIIOIATh, TIPOBOINUTE SKCIICPUMEHT, JICJIaTh BBIBOJIBI, OOBICHSITH, JOKA3bIBATD,
3alUIIaTh CBOU WJIEH, JaBaTh OMPEIEICHUS MOHSATUH, CTPYKTYPUPOBATh MaTepuan u Ap. Ydarmuecs
BKJIFOYAIOTCS B KOMMYHUKATHBHYIO YYCOHYIO JIEATEIBHOCTD, IJIe MPeo0IaaroT Takue e€ BUIBI, KaK
YMEHHE TOJIHO U TOYHO BBIPAXKaTh CBOM MBICIH, apTyMEHTUPOBATh CBOIO TOYKY 3pEHHs, paboTaTh B
TpyIIe, MPEICTaBIATh U cO00MaTh HHPOPMAIIHIO B YCTHOM M MUCBMEHHOM (opMe, BCTyNaTh B JIHATIOT
U T. I

O0masi xapakTepucTHKA Y4e0OHOI0 mpeamera
B cootBerctBUM ¢ DenepanbHBIM TOCYJApCTBEHHBIM  00pa30BaTEIbHBIM CTaHJAPTOM OCHOBHOI'O
o01ero oOpa3oBaHus ydyalllecs: JODKHBI OBJIAJIETh TaKUMU TO3HABATENbHBIMH Y4eOHBIMU JEHCTBUSIMU,
KaK: yMeHHe (OpMyIHpOBaTh MPOOJIEMY U TUIIOTE3Y, CTABUTH LIEJU M 331a4H, CTPOUTD TUIAHBI JJOCTIKEHUS
ueneﬁ N pCHICHUA ITOCTABJICHHBIX 3a/a4, IMPOBOAUTH SKCICPUMEHT M Ha €ro OCHOBC JICIaTb BBIBOABLI U



YMO3AKITFOUEHUS], MIPEJICTABIIATh MX U OTCTAUBAaTh CBOIO TOUKY 3PEHUSL.

Kpome storo, ydvarniyecs JOKHBI OBNIAIETh NPHEMaMU, CBSI3AHHBIMH C ONpEeSICHUEM MOHATHMA:
OrpaHUYMBATh MX, OMHCHIBATH, XapaKTEPH30BaTh U CpaBHUBaTh. Clel0BaTEBHO, TIPH W3YYCHUH XHMHUU B
OCHOBHOM IIKOJIE y4aluecsl JOJDKHBI OBJIaAeTh YYEOHBIMU JEUCTBUSIMH, IO3BOJISIOIIMMU MM JIOCTUYb
JIMYHOCTHBIX, IPEMETHBIX U METAIIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

[Ipennaraemas mporpaMma 1o XMMHUM PacKphIBaeT BKJIaJ] yUeOHOTO IpeMeTa B IOCTIKEHHUE 1ieneit
OCHOBHOT'0 O0IIIEr0 00pa30BaHus U OIpeNeNsieT BaKHEHIIIE Coiep KaTelIbHbIe IMHUN MPeIMETa:

v/ BElIECTBO, 3HAHHMSA O COCTABE M CTPOECHUU BEIIECTB, MX BAKHEHMINMX (PU3MYECKUX M XUMHYECKHX
CBOWCTBaxX, OMOJIOTMYECKOM JICHCTBHY;

v XHMHYECKas PEaKlUs — 3HaHUs 00 YCJIOBHSX, B KOTOPBIX HPOSBJIAKOTCS XMMUYECKHE CBOMCTBA
BEIIECTB, CIIOC00aX YIPABICHNS XUMUYECKUMH TPOIIECCaMH;

v/ [pUMEHEHHE BEIECTB — 3HAHKMSA M OMBIT IPAKTUYECKOM JEATENBHOCTH ¢ BELIECTBAMH, KOTODBIE
HanboJ1ee 4acTo yrnoTpeOIIstoTes B MOBCEAHEBHOM KU3HH, IIIMPOKO HCIONIB3YIOTCS B
MIPOMBIIUICHHOCTH, CEJIbCKOM XO03SHCTBE, Ha TPAHCIIOPTE;

v’ SI3BIK XUMHH — CHCTEMA BOKHEHIIMX TTOHATUNA XUMUU U TEPMUHOB, B KOTOPBIX OHH OIUCBIBAIOTCSL,
HOMEHKJIATypa HEOPraHWYeCKHX BEIIeCTB, T. €. HUX Ha3BaHUS (B TOM 4YHCIE€ U TPUBUAIBHBIC),
XUMHYECKre (POpMyIIbl M YPaBHEHHS, a TakKe MpaBWiIa TepeBosa MHPOPMALMH C €CTECTBEHHOTO
S3bIKA HA SI3BIK XMMHUH ¥ 00OpaTHO.

[Ipu otOope comepaHMsl, KOHKPETH3UPYIOLIETO MPOrpaMMy, YYHTBIBAJIOCh, YTO IEpe] OOIM
00pa3oBaHUEM HE CTOMT 3a7ada MPO(ECCHOHAILHOW IOJATOTOBKM OOYYAOMIMXCS. OTO ONPEAETUIIO
MOCTPOEHHE Kypca Kak OOIIEKYIbTYPHOTO, HAIPABICHHOTO, MPEXK/IE BCETO HA (POPMUpPOBAHUE M PA3BUTHE
UHTEpeca K M3Yy4EHHMIO XMMHHU. Y4YTeHa OCHOBHAs OCOOEHHOCTH MOJAPOCTKOBOIO BO3pacTa — Hayajlo
nepexo/ia OT ISTCTBA K B3POCIIOCTH, KOTOPBIA XapaKTeprU3yeTcsl Pa3BUTHEM TIO3HABATENBHOM CEpHI.

Ha stane ocHOBHOrO 00Iero cperHero o0pa3oBaHWS MPOMCXOAUT BKIIFOUYEHHE OOYdYaromuxcs B
MPOEKTHYIO M HCCIIEJIOBATENBCKYIO ACSITEILHOCTh, OCHOBY KOTOPOH COCTABIISIFOT TaKWe YHHBEPCAIbHBIC
y4eOHbIe JeICTBHS, KaK YMEHHE BHIIETh MPOOJIEMbL, CTaBUTh BOMPOCHI, KIacCU(UIMPOBATh, HAOIIOAATD,
MIPOBOJIUTH JKCIIEPUMEHT, JIeaTh BBIBOJIBI M YMO3AKIIOUCHHS, OOBSCHATD, JOKA3bIBaTh, 3AIUIIATH CBOH
uJiey, 1aBath onpeseneHus NoHsITHAM. CroJa ke OTHOCSTCS IPUEMBI, CXOAHBIE C ONpe/IeTIeHUEM TTOHATHIL:
ONMCaHNe, XapaKTEePUCTHKA, Pa3bsCHEHUE, CpaBHEHUE, pasiniyeHrne. DopMUpOBaHNE 3THX YHHBEPCATBHBIX
y4eOHBbIX AecTBUI HauMHaeTcs ellé B HauaJlbHOM IIKOJIE, @ B KYpce XMMUHM OCHOBHOM ILIKOJIbI IPOUCXOIUT
UX pa3BUTHE W COBEPIICHCTBOBAHWE. B CBs3M C 9TUM pe3epBHBIC Yachl TUIAHUPYETCS WCIIOIB30BaTh Ha
(dopMHMpOBaHME U pa3BUTHE YMEHHMH IMPOEKTHONM M MCCIIENOBATEIBCKOW JIESTEbHOCTH, YMEHHE BHUJIETh
TpOOJIEMBI, IENaTh BBIBOABI M YMO3AKITFOUCHHS.

dakynbTaTUBHBIN Kypc XUMHH «BBeieHre B XMMHUIO» KypC COCTOUT M3 YETHIPEX TEM:

[lepBass Tema «Xumusa 6 uyeHmpe ecmecmeO3HAHUA) AKTYATMUPYET XUMUYECKUAE 3HAHMS
yJaIluxcsl, NOIy4eHHbIe IPH W3YYeHUH TPUPOJIOBENICHNUS, OMOI0Oruy, reorpaduu, (GU3NKN U APYTHX HAYK O
npUpozie. ITO YMEHBIIAET TICUXOJIOTUYECKYIO HAarpy3KY, BO3HUKAIOIIYIO C MOSBJICHHEM B 8-M KJIlacce HOBOTO
IpeMeTa, TO3BOJIIET 3aMEHUTh CBSI3aHHBIE C ITUM TPEBOXKHBIE OKUJIAHMS HA MOJOKUTENBHBIE SMOIMU
BCTPEYM CO CTapbhIM 3HAKOMBIM. [lapajuiennbHO TMPOBOJMTCS MBICIE 00 MHTETPUPYIOIIEH POJM XUMHH B
CHCTEME €CTECTBEHHBIX HAYK, 3HAYMMOCTH 3TOTO MpEMETa JUISl YCTIEITHOTO OCBOSHHUSI CMEXKHBIX TPEIMETOB.
Takast MexnpeaMmeTHass HHTerpauus CIocoOCTBYeT (OPMHUPOBAHHUIO €IUHONW €CTECTBEHHOHAYYHOM
KapTUHBI MUpa YK€ Ha HAaYaJIbHOM 3Tare U3y4eHUs] XMMHUH.

B cootBercTBum ¢ TpeboBaHmsIME (eIepaTbHOTO TOCYIapCTBEHHOTO 00Pa30BaTeIbHOTO CTaHIapTa B
Kypce MOJYEpKHBACTCS, YTO XUMHUS — HayKa SKCIEpPUMEHTAIbHAs, MO3TOMY pPacCMaTpHUBAIOTCS TakKHe
TIOHSTHS, KaK AKCIIEpUMEHT, HaOII0/IeHUe, I3MEpEHHe, OTIMCaHNEe, MOICITPOBAHUE, THITOTE3a, BHIBOI.

Jns oTpaboTKM TPaKTUYECKUX YMEHUH ydalMxcs OTOOpaHbI HECJOXKHBIE U TICHUXOJIOTHYECKH
JIOCTYIHBIE JUISI CEMHKIIACCHUKOB JIA0OpATOpPHBIE M TPAKTHUYECKHE pabOThI, KOTOphIE 3HAKOMBI UM IIO
HaYaIbHOMY KYPCY €CTECTBO3HAHUSI M IPYTHM €CTECTBEHHBIM JMCIMIUIMHAM: 03HAKOMIJICHHUE C HECIIOKHBIM
nabopaTOpPHBIM 000pyI0BaHHEM (YCTPOMCTBO IITATHBA, HATPEBATEIBHBIX MPHOOPOB, XUMHUYECKON TIOCY/IBI,
KOTOPYIO OHM IPHMEHSUTN paHee), MPOBEICHUE MPOCTEHINX onepanuii ¢ 000pyI0BaHHEM U BEIIECTBAMU
(mpaBuIa HarpeBaHus, (UKcalus pe3yIbTaToB HAOMIOJEHUS U UX aHAU3 U T. J.). DTOM LeIH ClocOOCTBYET
NPEeTYCMOTPEHHBIN B Kypce JAOMAIIHUNA XMMHUYECKUH 3KCIEPUMEHT, KOTOPBIA MOJHOCTBIO COOTBETCTBYET



TpeOOBaHUAM OE€30MaCHOCTH MPH €r0 BBHINOJIHEHUH U BKIIOYACT YHICAIINE HBIHE U3 MPAKTUKH OO0Y4CHUS
XAMHHU  TIPOJIOJDKUTENIBHBIE TI0 BPEMEHH OKCIIEPHMEHTANIbHBIC paOoThl (BBIpAIIMBAHUE KpPHCTAILIOB,
HaOJIOZICHUE 32 KOPPO3UEH METaJLIOB).

Bropass Tema kypca «Mamemamuueckue pacuemvl 6 XUMUU» TIO3BOJSET OTPadOTAThH
pacueTHbIE YMEHHS, CTOJIb HEOOXOMMMbIC TPH PEIICHWH XUMUYECKHX 3ajad, B IMEPBYIO Ouyepeap Ha
HAXOJK/ICHUE YacTH 1IeIOro (MaccoBasi J0JIs AJIEMEHTa B CJIOKHOM BEIIECTBE, MaccoBasi U OOBEMHAsI JIOJTH
KOMIIOHEHTOB B CMECH, B TOM YHCIIE U 1071 rpumeceii). Kak BuaHO, BHIMaHue 00paraeTcsi He CTOJIBKO Ha
XHUMHIO, CKOJIBKO Ha MaTEMAaTHKY.

Tpetbst Tema «AHenenusn, npoucxooauwgue c eujecmeamuy AKTYATM3UPYET 3HAHUSA YYALMXCS O
(GYBUYECKUX M XUMHYECKUX SIBJICHHSIX, MOJYYCHHBIC HA YpOKax IO JPYrUM TpeIMeTaM, TOTOBUT UX K
M3YYCHUIO XUMUYECKOT'O TPOLIECCa Ha CIIEYIOIIECH CTYTIEHH 00yJYEHHSI.

Yersepras Tema «Pacckazvl no Xumuuy BKIIOYACT MHTEPECHBIC CBENICHHS O PYCCKUX XUMHUKAX, 00
OTJIETbHBIX BEIIECTBAX U HEKOTOPHIX XUMUYECKHUX PEaKIIUIX.

M3ydenune mpemiaraeMoro Kypca MpeyCMaTpyuBaeT MOBBIIICHHE Y/ISTBHOIO BECa CaMOCTOSITEIIbHOM
paboThl yyamuxcs, HampuMep, MPH TPOBEACHUH JTOMAIITHETO XMMHYECKOTO SKCIIEPUMEHTA M 00CYKIICHUH
€ro pe3yJIbTaToB, MOJTOTOBKE COOOMICHHUH JUIsl YICHUYECKUX KOH(EPCHIIUH, 3aIlUuTe MPOEKTOB, BBIOOpE
o0beKTa TSl TIOArOTOBKU COOOIICHMS WITH TipoekTa 1 1ip. Kypc HampapiieH Ha pa3BUTHE TaKHX JIOTHIECKUX
Omepalii MBIIUICHHS, KaK aHAIW3 M CHHTE3, CPaBHCHHE Ha OCHOBE aHalIM3a M CHUHTE3a, 000O0IIeHHE,
BBIJIBIDKEHUE U TIOATBEP)KICHUE MITH OIIPOBEPIKEHUE TUTIOTE3 | T. 1.

MecTo yueOHOro npeaMera B y4eOHOM IJIaHe

Ha u3ydenue ¢akyibTaTHBHOTO Kypca «BBeneHue B Xumuio» B 7 kitacce otBoautest 34 gaca B rof, 1

9ac B HEJIEITIO.

JINYHOCTHBIE, MeTATIPeIMETHBIE H NMPeMETHBIE Pe3yJbTAaThl 0CBOEHHS Y41eOHOI0
npeaMera.

Jluunocmmuuie

B IIEHHOCTHO-OPUEHTALIMOHHOM c(hepe — YyBCTBO TOPIOCTU 332 POCCHICKYIO XMMHUYECKYIO HAyKY,
TYMaHU3M, OTHOIIIEHHE K TPYLY, 1I€1€yCTPEMIIEHHOCT;
(hopMupoBaHKe IIEHHOCTH 3I0POBOTO U 0€30MacHOr0 00pa3a )KU3HH; YCBOSHHE MPABUIT MHIUBUAYAIBHOTO U
KOJUIEKTUBHOTO 0€301MacHOTrO TIOBE/ICHUS B UPE3BBIUANHBIX CHTYAIMSIX, YIPOXKAIOIMIMX KU3HH U 3JI0POBBIO
ToJIeH;

B TPyIOBOH c(epe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeWIIel o0pa3oBaTenbHON
TPaeKTOpHY;
B [I03HABaTEIbHON (KOTHUTHBHOM, WHTEJIEKTyalbHON) cepe — yMeHHe YNpaBisiTh CBOEH

MI03HABATEIbHOU AEATELHOCTHIO.

(GopMHUpOBaHHE OCHOB SKOJOTMYECKOM KYIBTYpPbI, COOTBETCTBYIOILEH COBPEMEHHOMY YPOBHIO
HKOJIOTHYECKOTO MBIIUICHHS], PA3BUTHE OIBITA HKOJIOTHUECKH OPUEHTHPOBAHHOHN pe(dIeKCHBHO-OIIEHOUHOM
u HpaKTH‘{eCKOi/JI ACATCIIBHOCTH B )KU3HCHHBIX CUTYalUAX;

Memanpeomemnbie

YMEHHE CaMOCTOSTEIBHO OMPENENISITh e CBOEro 00y4eH s, CTaBUTh U (hOpMyYIUpOBaTh s ceds
HOBBIC 3a7ayd B y4€0e M TIO3HABATENILHOM JEITENLHOCTH, pa3BUBaTh MOTHUBBI U HHTEPECHl CBOEH
MO3HABATEILHOM eI TSIIEHOCTH,

YMEHHE CaMOCTOSTENHHO TUIAHUPOBATh MYTH JOCTIDKEHUS IeNield, B TOM YMCIIe albTepPHATUBHEIC,
OCO3HAHHO BBIOMPATh Hanbosee A3PPEKTUBHBIE CIIOCOOBI PEIICHHUS YU€OHBIX U TIO3HABATEIBHBIX 33714,

YMEHUE COOTHOCUTH CBOU JICMCTBUS C IJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYILIECTBISATh KOHTPOJIb
CBOEH JNIEATEIHHOCTH B TPOIECCE JOCTMXKEHUS pe3ysbTaTa, ONpEAessiTh CIOCOOBl JEHCTBUN B paMKax
TIPEITIOKEHHBIX YCIOBHI U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JISHCTBUS B COOTBETCTBUU C M3MEHSFOILICHCS
CUTYyaLIUEH;

YMEHHE OIICHHMBATh MPABWILHOCTH BBITIONHEHUS Y4eOHOM 3a/1aui, COOCTBEHHbIE BO3MOKHOCTH €6
pelLIeHusl; BJaJeHHEe OCHOBAaMU CAMOKOHTPOJIS, CAMOOLICHKH, IPUHSTHS PELICHUM U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOPA B y4EOHOI 1 TIO3HABATEILHOM JIEITENHHOCTH; YMEHUE OMPEIENITh TIOHSITHS,
co3faBarh OOOOILEHHMS, YCTAHABIMBATh aHAJOTWH, KIacCU(UIMPOBAaTh, CaMOCTOSTENLHO BBIOWPATDH



OCHOBaHMSI M KPHUTEPUU I KIACCU(PUKAIMK, YCTaHABIMBATH IPUYUHHO-CIICIICTBEHHBIE CBSI3H, CTPOUTH
JIOTMYECKOE PACCYXKJICHUE, YMO3AKIIOYEeHHUE (MHIYKTHBHOE, JCIyKTMBHOE W [0 aHAJIOTUM) U JIeNaTh
BBIBOJIBI;

YMEHHUE CO03/1aBaTh, NPUMEHATh U NPeoOpa30OBbIBATh 3HAKM M CHMBOJIbL, MOJEIM U CXEMBbl Ul
pelIeHns y4eOHBIX U T03HABATENIBHbIX 33124,

YMEHUE OpraHU30BbIBaTh Y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIBHOCTh C YUMTEIEM U
CBEPCTHHKAMHU; pabOTaTh MHAMBUAYAIGHO U B TPYIIIE: HAXOIUTH O0IIEe pelIeHHe U pa3peraTb KOH(PIUKTHI
Ha OCHOBE COIVIACOBAaHMS MO3ULMH U y4€Ta MHTEPECOB; (hOPMYIUPOBATh, ApryMEHTHPOBATh U OTCTaUBAThH
CBOE MHEHHE;

YMEHHE OCO3HAHHO HCII0JIb30BaTh PEUEBbIC CPEICTBA B COOTBETCTBUM C 3aa4eli KOMMYHHUKALAN JULS
BBIP)KEHHUS] CBOMX YYBCTB, MBICIICH M MOTPEOHOCTEH; TNIAHUPOBAHUS U PETYJSILUKA CBOCH NEATEIbHOCTH;
BJIQJICHUE YCTHOM M IMCHbMEHHOM pEubl0, MOHOJOTMYECKOH KOHTEKCTHOM peublo; (OpMHUPOBAHHE U
Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIONB30BAaHNS MH()OPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;

dopMUpOBaHHE U  pA3BUTUE SKOJOTMYECKOIO MBIIUICHUS, YMEHHME IIPUMEHATb €ro B
MO3HABaTENbHON, KOMMYHUKATUBHOM, COIIMATBHOMN MPAKTUKE U MPOPECCHOHATEHON OpUEHTAIHH.

IIpeomemmnuie

B nosnaBarensHOM cdepe: aBaTh ONpeNeseHUs] U3YUYEHHBIX MOHATHHA: «XMMHUYECKUH 3JIEMEHTY,
«aToOM», «OH», «MOJIEKYJa», «IPOCThIE U CIIOXKHBIE BEILECTBA», «BEIIECTBOY, «XUMHMYECKas (opMmyiay,
«OTHOCHUTEIIbHASL aTOMHAs! MACCay, «OTHOCUTENBHAS MOJICKYJISIPHAsE Macca», «BAJICHTHOCTB», «CTECIEHb
OKHCIICHUS»,  «KPUCTAJUIMUECKAsT  PEIUETKA»,  «OKCHIBD),  «KHUCIOTBD), «OCHOBaHUA»,  «COI,
«aM(OTEPHOCTbY), «HUHAUKATOpP», <IICPUOANYECKUN 3aKOH», ((IepUOAMYECKas TaOIMLa», <«M30TOMbD,
«XMMHYECKAsT CBA3bY, <QIIEKTPOOTPULIATEIBHOCTDY, «XUMHYECKasl PEaKLUsA», «XMMUYECKOE ypPABHEHUEY,
«TEHETUYECKAS CBSI3bY, COKUCIICHUE», «BOCCTAHOBJIICHUEY, <QIJIEKTPOJIUTUYECKAs JUCCOLUALNN», «CKOPOCTh
XMMHUYECKOU peaKkLumn»;

OIMCaTh JEMOHCTPALMOHHBIE M CAMOCTOSATENILHO IIPOBEICHHBIE XUMHMUYECKHE OKCIIEPHMEHTHI;
OIMCBIBATh U pa3iIMyaTh U3Y4YEHHBIE KJIACCHI HEOPraHUYECKUX COCIMHEHNUH, IIPOCTHIE U CIIOJKHBIC BEIIECTBA,
XUMUYECKUE PEAKLINHY;

KJ1acCU(UIMPOBATh U3ydEeHHbIE OOBEKTHI U SIBJICHHS;

JIeTIaTh BBIBOJBI M YMO3AKIIIOUEHUSI U3 HAOMIOJICHUH, N3YYEHHBIX XUMUYECKHX 3aKOHOMEpPHOCTEH,
IIPOTHO3UPOBATh CBOWCTBA HEU3YYEHHBIX BELIECTB [0 AHAJIOIMUM CO CBOWCTBAMHM H3YYEHHBIX;
CTPYKTYpHpOBaTh HW3YYEHHBI MaTepual U XUMHUYECKYI0 HH(OpMAalLUIo, MOIYYEHHYIO U3 ApYIrux
HCTOYHUKOB; MOJIEIIMPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB 1-3 IEPHOJIOB, CTPOEHUE IIPOCTBIX MOJIEKYIT;

B 1ieHHOCTHO — OpHEHTaIOHHOM c(epe: aHATU3UPOBaTh U OLEHMWBATh  IOCIEACTBUS U
OKpy>Karolieil cpesibl ObITOBOM U MPOU3BOICTBEHHOM AEATENHHOCTU YEI0BEKa, CBI3aHHON C MepepadoTKoM
BEILIECTB;

B tpynoBoii cepe: mpoBOAUTE XUMUIECKUI SKCIEPUMEHT;

B cdepe Oe3omacHOCTH >KM3HEAEATENLHOCTU: OKAa3bIBaTh MHEPBYIO IOMOLIb IPH OTPABICHUSX,
0XKOTax M APYTHX TpaBMax, CBI3aHHBIX C BELLIECTBAMHU U JTA0OPaTOPHBIM 000PYA0BaHUEM.

COJEP)KAHHME KYPCA
(1 g B Hememto; Bcero 34 4.)

Tema 1. Xumus B nentrpe ecrectso3nanus (11 u)

Xumusa kax yacme ecmecmsosvanus. 1lpeomem xumuuy. EcTecTBO3HAHME — KOMIUIEKC HAyK O TPUPOJIE.
Hayxu o npupone: ¢usmka, xumust, ouonorust v reorpadus. [lonoxurensHoe U OTpULIATENHHOE BO3/ICHCTBIE
YeJIOBEKa Ha TIPUPO/TY.

Ipenmer xumun. Tena u Bemecta. CBOICTBA BEIIECTB KaK MX WHAMBHIyaIbHbIE Mpu3Haku. CBoWCTBa
BEIIECTB KaK OCHOBA X MPHMEHEHHSL.

Memoowl uzyuenus ecmecmeosnanus. HabmoeHne kak OCHOBHON METO[] O3HAHUS OKPYXKAIOIIETo
MHpa. YCIOBUS TpoBeleHMs HaOmoneHus. [Wmore3a Kak TIPEeIoNoKeHHe, OOBSICHSFOIIEE M
NpEZICKa3bIBAIOIIee NPOTeKaHne HaOIoaeMoro siBieHus. OkcrepuMeHT. Jlaboparopusi. DKCIepUMEHT
naboparopHblii 1 gomanHuil. CriocoObl GUKCUPOBaHUS PE3YJIbTaTOB dKcriepuMeHTa. CTpoeHue MIaMeHu
CBEYH, CyXOI'0 TOPIOYETO, CIIUPTOBKH.



Mooenuposanue. Monemnm Kak abCTpaKTHBIE KOTIMH W3Y4aeMbIX 00BEKTOB U IporieccoB. Mozenu B
¢usuke. OnekTpodopHas MamMHa Kak aOCTpakTHash MOJENb MOJHUU. Moaenu B OHOJIOTHH.
buonornueckne Mymnsbku. Mojenu B XMMHM: MaTepHaibHble (MOJEIM arOMOB, MOJIEKYIN, KpPUCTaJLIOB,
anmaparoB M yCTaHOBOK) U 3HAKOBbIE (XMMHYECKUE CUMBOJIbI, XMMHYECKUE (DOPMYJIbI U YPABHEHUS).

Xumuyeckas cumeonuxa. XUMHYECKHE CUMBOJIBL. VX HamucaHue, MPOU3HOIIEHHE U WH(POpMAIIHS,
KOTOPYIO OHU HecyT. Xumuueckue Gpopmyisl. VX HanucaHue, npousHolleHue U MHGOpMaIs, KOTOPYIO
oHH HecyT. MIHAeKChI 1 KO3 (DUIIMEHTHI.

Xumusi u pusuxa. YHUBEPCATBHBIA XapaKTep IMOJOKEHUH MOJICKYISPHO-KUHETHUECKOM TEOPHH.
[onsTus «arom», «MOoJEKynay», «MoHy». Kpucraumueckoe cocTosHUE BellecTBa. Kpucrawmyeckue pereTku
TBeppIx BemecTs. Huddysus. BpoyHoBckoe aBrxeHue.

ArperaTHoe cOCTOsSIHHE BelecTBa. | a3000pasHble, KUIKKe U TBEpbIe BelecTa. Kprcrammyeckue u
amop(HbIe TBepAbIe BeulecTBa. PU3NYECKHE U XUMUYECKHE SIBJICHUSL.

Xumua u eeocpagpus. I'eonormyueckoe CTpPOSHHE IUIAHETHI 3eMIIS: SIPO, MAHTHS, JUTOC(epa.
DOJEeMEeHTHBI COCTaB T'€OJIOTMYECKMX COCTABHBIX 4YacTel IUIaHeThl. MUHepaabl M TOpHbIE MOPOJBL.
Marmarrdeckue 1 0CaoyHbIe (OpraHuuecKrue U HEOPraHMUECKUE, B TOM YHCIIE U TOPIOYHE) TOPOIBL.

Xumus u 6uonozus. XUMAYECKUN COCTAB KUBOW KJICTKU: HEOpraHUuecKre (BoAa U MUHEpabHbIe
COJIN) U opraHudeckue (OENKH, JKHUPBI, YIICBOIbI, BUTAMUHBI) BelecTBa. [IpocThie 1 ClI0KHBIE BEIIECTRA,
UX pOJib B JKU3HEIEATEILHOCTH OpraHU3MOB. bronorudeckast posib BoJbl B KMBOH KileTke. DOTOCUHTES.
Ponb xnopodunna B npouecce potocuHTesa. buonornueckoe 3HaueHUE KUPOB, OEIKOB, F3PUPHBIX MACE,
YIJIEBOJIOB M BATAMUHOB /ISl JKM3HEIEATEIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuuy. ITloHSITME O KaueCTBEHHBIX PEAKLMAX KAK O PEAKLMUSX,
BOCIIPUHUMAEMBIX OPraHOJENTHYECKU: ¢ MOMOLIBIO 3pEHHS, CIyXa, OOOHSHUS. AHAIUTHYECKHH 3(deKT.
OnpenensieMoe BEIIECTBO U PEaKTUB Ha HEr0. BO3MOKHOCTh U3MEHEHHSI UX POJIM Ha ITPOTUBOIOJIOKHYIO.

JdemoncTpanum.

1. Kosutekuusi pa3HbIX Teld U3 OJHOTIO BELIECTBA WJIM MaTepuaia (Hampumep, JadopaTopHasl Mocyjaa W3
CTEKIIa).
2. YaeOHoe 000py0BaHNe, NCTIOIb3YeMOEe NP N3yUeHUH (HU3UKHU, OHOJIOTHH, reorpadiu U XUMHH.
3. I'eorpacuueckue mozaenu (riao0yc, kapra).
4. buonornveckue MojIeN (MyJIshKA OPraHOB M CHCTEM OPraHOB PACTEHUM, )KUBOTHBIX M YEJIOBEKA).
5. usznyecKkre 1 XUMUYECKHE MOJIENTH aTOMOB, MOJIEKYJT BEIIECTB U UX KPUCTAJUTMYECKUX PEIIETOK.
6. PacripocTpanenue 3armaxa oJIeKoJIOHa, TyXOB WIIH JIe30/I0paHTa Kak nporecc auddysuu.
7. O0Opas1bl TBEpABIX BEIIECTB KPUCTALTNYECKOTO CTPOSHUS.
8. Mozem KprCTaTTMYECKUX PEIIeTOK.
9. Tpu arperaTHbIX COCTOSHUS BOJBL.
10. Komnnexnus MuHEpaIoB (JIa3ypuT, KOPYH/I, XJIbKOITHUPHT, (PIFOOPHT, TAIIUT).
11. Kosutekuus TOpHBIX MOPOJT (TPaHUT, pa3IudHble (POPMBI KaTbLUTA - MEJI, MPaMOp, U3BECTHSK).
12. KosieKIwst TOprovrX UCKOMAeMbIX (He()Th, KAMEHHBIH yTroJib, CIIAHIIBI, TOP(D).
13. CriuproBast 3KCTpakuus XJI0po(UUIa U3 3€IEHbIX JIUCTHEB.
14. KauecTBeHHas peakiiys Ha KUCIOPO/I.
JlaGopaTopHbIe ONBITHI.
1. Onucanue CBOWCTB KUCIOPO/1a, YKCYCHOW KUCIIOTBI, ATFOMHUHUS.
2. CTpoeHue I1aMeH! CBEYH (CIMPTOBKU, CyXOIr0 TOPIOUETr0).
3. HaGmoieHne 6pOyHOBCKOTO ABUKEHUS YaCTUUYEK YEPHOU TYIIN MOl MUKPOCKOIIOM.
4. MI3yyeHne rpaHuTa ¢ TIOMOIIBIO YBEIMUUTEBHOTO CTEKJIA.
5. OGHapyXeHHE )KHpa B CEMEHaX IMOJICOTHEUHUKA M TPEIIKOT0 opexa.
6. O6GHapyxeHne HPUPHBIX Macell B arleJIbCHHOBOM KOPKE.
7. OOHapy:xeHre Kpaxmaia U 6enka (KJIeHKOBHHBI) B MIIEHUYHON MYKE.
8. OOHapy>keHHE YTJIEKUCIIOrO I'a3a B BBIIBIXaeMOM BO3/IYXE C IOMOIIBIO U3BECTKOBOM BOJIBI.
JloMalHMii 3KCIIEPUMEHT.
1. Juddy3us voHOB mepMaHraHara Kajius B BOJE.
2. Wsydenue ckopoctu quHy3un adpo30JIeH.
3. Huddysus caxapa B Boje.



4. BsanmMopeiicTBrIE aCKOPOMHOBOI KHUCIIOTHI C HOIOM.
5. M3yuenue cocraBa NMOJIMBUTAMUHOB M3 JOMAITTHEH alTeuKH.
6. OOHapyxeHHE KpaxMalia B MPOAYKTaX MUTAHHS.
IIpakTuyeckass padora 1. 3HakoMcTBO C JabopaTopHbIM 00oOpynoBanueM. IlpaBuia
0e3011acHOCTH P paboTe B XUMUYECKOM KaOHHEeTe (J1abopaTopun).

Tema 2.

MartemaTudeckue pacuerbl B XuMuu (9 4)

Omuocumenvhvle amomuas u monekyuapHas maccwvl. [lonsTue 00 OTHOCHUTENBHBIX AaTOMHOM H
MOJIEKYJISIPHOM Maccax Ha OCHOBE BOAOPOJAHOM eIuHULBI. OnpeneneHne OTHOCUTEILHONM aTOMHOM MacChl
XMMUYECKUX OJJIEMEHTOB TI0 TNepuoanyeckoil Ttabmuue. Haxoxaenue mno ¢opmyne BeliecTsa
OTHOCUTEIILHOM MOJIEKYJISIPHOM MAacChl KaK CYMMBbI OTHOCUTENIBHBIX aTOMHBIX MAacC COCTaBJIFOILUX
BEIIIECTBO XUMUUYECKUX HJIEMEHTOB.

Maccoeasn donsa xumuueckoeo snemenma 6 ciodcHom eewecmee. ToHsTHE 0 MaccoBoi nore -(W)
XMMHUYECKOTO JIEMEHTa B CJIOKHOM BEIIECTBE M €€ pacuer 1o (opmyne Bemiecta. HaxoxxaeHne hopMyibl
BEILIECTBA [10 3HAUEHUSIM MACCOBBIX JI0JIEH 0Opa3yIOIIUX €ro 3J1eMEHTOB (1711 2-4acoBOI0 N3y4YeHHs Kypca).

Yucmule sewgecmsea u cmecu. Ilonsitre 0 uncToM BerecTBe U cMecu. CMecu ra3000pasHble (BO3IYX,
NPUPOJHBIA ra3), KUakue (HepTh) U TBepAble (TOpHbIE MOPOAbI, KYJIMHAPHBIE CMECH, CUHTETUYECKUE
Moro1ie cpenictsa). CMecH TOMOT€HHBIE U T€TepOTreHHBIE.

Obvemnas dona komnonenma 2asoeoti cmecu. Ilonstue 06 00beMHOM 1071€ () KOMITIOHEHTA Ta30BOM
cmecu. CoctaB BO3ayXa U MPUPOJHOTO Ta3a. Pacyer oObeMa KOMITIOHEHTA Ia30BOM CMECH TI0 €r0 00beMHON
Jo11e, ¥ Ha00O0POT.

Maccosas oons sewecmea 6 pacmsope. Tlonstue o maccoBod jponie (W) BeliecTBa B pacTBOpE.
PactBopuTens u pacTBOpeHHOE BELECTBO. Pacuer Macchl pacTBOPEHHOIO BEILECTBA I10 Macce pacTBOpa U
MacCOBOM J10J1€ paCTBOPEHHOI'O BEIIECTBA U APYTUE PACUETHI C UCIOIb30BAHUEM 3TUX HOHATHH.

Maccoeas Oonsi npumeceii. TIoHsiTHE O YMCTOM BeIIECTBE W mpuMmecH. MaccoBast monst (W)
npuMecH B 00pasie ucxoHoro Bemectsa. OCHOBHOE BelIeCTBO. Pacuer Macchl OCHOBHOI'O BEIIECTBA
II0 Macce BEIIECTBA, CONEPKALIETO ONPEAEIECHHYI0 MAaCCOBYIO JTOJIIO NIPUMECEN, U IPYrHe pacyeTsl ¢
HCTIIOJb30BAaHUEM ITUX MOHATHH.

JdemoHcTpanuu.

1. Cwmech pedHOro M caxapHOro Mecka U ux pasJiejeHHe.

Komnexnus «Hed1s n HEGTENPOAYKTHI».

3. Komnnekmust OBITOBBIX cMecelt (KyJTUHapHBIE CMECH, CHHTETUYECKHAE MOIOIIUE CPE/ICTBA, IMAMITYHH,
HAIWUTKH U JIp.).

4. TlpuroroiieHue pacTBOpa ¢ 3aJJaHHBIMH MacCOl U MacCOBOM /10J1€il paCTBOPEHHOTr'O BEIIECTBA.
JoMalHUi JKCIIEPUMEHT.

N3ydeHne cocTtaBa OBITOBBIX KYJIWHAPHBIX U X035 MCTBEHHBIX CMECEN MO 3TUKETKAM.

2. IlpuroroBieHue pacTBOpa COJH, pacyeT MAacCOBOW JOJM PAaCTBOPEHHOI'O BEIIECTBA U OMBITHI C
MOJIy4YE€HHBIM PacTBOPOM.

IIpakTnyeckas pabora 2 IlpurotoBieHue pacTBopa ¢ 3aJaHHOM MacCOBOM JoJied
PacTBOPEHHOTO BEIIECTBA.

Tema 3.

SiBaenusi, npoucxoasmue ¢ Bemecrsamu (11 49)

Pasoenenue cmecei. lloHaTHe O pasleneHUM cMeced M OYHMCTKe BemiecTB. Hekotopble
MPOCTEHIIHE CIMOCOOBl PA3JCCHHs] CMECe: TpPOCEeMBAaHHWE, pa3ACIICHHE CMEeCel MarHuTOM,
OTCTauBaHHe, ACKaHTalUs, LIEHTPU(YrupoBaHue, pa3/ieJIeHIe C TOMOIIBIO JEIUTEIbHON BOPOHKH.

Qunvbmposanue. PUIIbTpOBaHKE B 1a00OpaTOpUH, OBITY M Ha pou3BojicTBe. OUIbTpAT.

Aocopbyua. Tlonstue 00 ancopOuuum M ajacopOeHTax. AKTUBHPOBAHHBIM Yrojb Kak
BaXHEHIINNA aacopOeHT, ero HMcCHoJib30BaHHE B ObITY, Ha MPOU3BOACTBE U B BOECHHOM JIEJI€.
YeTpolcTBO PpOTUBOTasa.

Jucmunnayus, kpucmaniuzayus u evinapueanue. JIUCTUIIALNS KaK MPOLIECC BbIIEIECHUS
BElIeCTBa M3 KMJIKOH cMecu. JlucTwinmupoBaHHas Bojaa M oOnacTu ee mpuMmeHeHus. Ileperonka
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Heptu. Hedrenpoaykrel. @pakuvoHHas MEpPEroOHKA >KUAKOro Bo3ayxa. Kpucrammzauus u
BBITIApUBaHUE B Jtabopatopuu (Kpuctamiu3aTopsbl U GapdopoBBIC YAIIKH [JIS BBIAPUBAHUSA) H
HpUpoOJE.
Xumuyecxue peaxyuu. IloHATHE O XMMHMYECKOM pEaKLUM KaK IPOLECCE NPEBpalllCHUs
OJIHUX BEILLIECTB B Ipyrue. Y CIOBUs TEUECHUS U IPEKPALIEHUS XUMUUYECKUX pEeaKLUil.
Ilpusnaku xumuueckux peaxyuu. VI3MEHEHHE IBETa, BBINAJCHUE OCaJKa, PACTBOPECHHUE
0CaJKa, BblJICJICHUE rasa.
JdemoHcTpanuu.
[IpocenBanue cMecu MyKHU U CaXapHOTIO IECKA.
Pa3pnenenne cMecu BOABI U pPACTUTENBHOTO Macila ¢ IOMOILBIO JEIUTEIbHOW BOPOHKH.
DUIbTpOBAHHUE.
PecniupaTtopHble MacKu 1 MapJieBbI€ MOBS3KHU.
AncopOuHOHHBIE CBOWCTBA AKTUBUPOBAHHOTO YTJIS.
DepMEHTaTUBHOE Pa3JI0KEHHUE MIEPOKCUAA BOJLOPOIA € TOMOILBIO KATaJl a3bl.
Peaknuus HelTpann3auuu OKpaieHHOro (GeHoN(PTAIEnHOM PacTBOpA IIEJI0YN KUCIOTOM.
JlaGopaTopHbIe ONBITHI.
1. UsroroBnenne ¢punbTpa u3 GUIBTPOBaIBHON OymMaru win OyMaxXxHOH can@eTKH.
JloManHuii SIKCIIePUMEHT.
1. Paznenenue cmecu cyxoro MojoKa M peqyHOro rnecka.
W3rorosiieHne MapiaeBOW MOBSA3KM KaK CpeACcTBa MHIMBUAYAJIbHOW 3alUThl B IEPHOJ
SNUJEMUU TPUIIIIA.
OTtcranBaHue B3BECU NOPOLIKA JIJIs1 YUCTKU IIOCY/Ibl B BOJE U €€ IEKAHTALIHS.
AncopOuusi aKTHBUPOBAHHBIM yTIeM KPaCAIIUX BEIIECTB NETICH-KOJIBI.
AncopOuus KyKypy3HbIMH MTaJIOYKaMH [1apOB Maxy4uX BEIIECTB.
N3yuenue coctaBa U NPUMEHEHUS! CHHTETUUECKUX MOIOIUX CPEJICTB, COAECPKAIINX SH3UMBI.
Pa3noxxenne cMecru MUTHEBOM COJBI U CaXapHOU IyApbl IPU HaIrpPEBaHUU.
[IpuroroBieHne U3BECTKOBON BOJBI U OIIBITHI C HEX.
B3auMmopeiicTBue pacTBopa nepMaHrasara Kajaus ¢ aCKOpOMHOBOW KUCIOTOM.
IpakTuyeckasi padora 3 (JOMalIHUT SKCIICPUMEHT). BripamuBanie KpUCTAIOB COJIH.
IIpakTHyeckas pabdora 4. OuncTka NOBapEHHOU COJIH.

NoakownE

N
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Tema 4.

Paccka3bl mo xumum (34)

Vuenuueckas rounghepenyus  «Buvioarowueca pycckue  yyenvie-xumukuy. JKU3Hb U
nestenbHocTh M. B. Jlomonocosa, JI. 1. Menneneesa, A. M. bytnepoga.

Konxypc coobwenuii yuawuxca «Moe niobumoe eewecmgoy. OTKpbITHE, TMOIy4YEHHUE U
3Ha4Y€HUE BHIOPAHHBIX yYallUMUCS BELIECTB.

Koukypc yuenuueckux npoexmosg. WccnenoBaHuss B 0O0JacTH XUMHYECKHX peakKUid:
(¢hoTOCHHTE3, TOPEHHE U MEJJIEHHOE OKHCIIEHUE, KOPPO3Us METANJIOB M CIIOCOOBI 3allUTHl OT HEe,
Ipyrue peakiuu, BHIOpaHHbIE YUallUMHUCS.



Ob6opynoBanue LleHTpa ecTecCTBEHHOHAYYHON M TEXHOJIIOTHYECKOI HampaBiaeHHOCTH « Touka pocTa»
110 XUMUHU:
1. Hab6op OI'D o xumun
2. ludposas madoparopust Apxumen. JlabopaTopHbie pabOThI IO XUMHH.
3. [udposas madboparopust Mo XuMuu (YICHHUECKAs)



TeMaTnuyeckoe NIIAHMPOBAHUE
Beencuwne B xumuio (34 gaca, 1 yac B HEZEIIO).

Tema

KommnuectBo
qacoB

OCHOBHEBIE BUBI ACATCIIBHOCTH YUallIUXCA

XHUMHA B IIEHT

e ectectBo3HaHusd (11 )

XuMuA Kak HayKa.
MeTtonasl
HCCIeA0BaHUs

L4 OHpCI[eJ'IﬂIOT IIOHATHUA «XHUMUA», «BECUICCTBO»,

«CBOMCTBA BEIIECTBY, «HAOIIO/ICHUEY, «TUTIOTE3aY,
«OKCIEPUMEHT», «MOJICTUPOBAHUEY, «XUMUYECKUN
3HAK», «XUMHUYEcKast popMysiay, «<XUMHUYECKHE
YpaBHEHUS»

Bh1ensitoT 0OCHOBHBIE CBOMCTBA BEIIECTB
XapakTepu3yroT OCHOBHBIE METO/IbI UCCIIEIOBAHUS
XUMHH

N3yuarot npaBusiia TEXHUKHA 0€30MACHOCTH TIPU
paboTe ¢ XUMUYECKUM 000pYI0BaHHEM

N3y4aroT xumudeckoe 000pyIoBaHue, ero
YCTPOMCTBO U HA3HAYCHHUE

XapakTepu3yroT OCHOBHBIE MOJIENU B (hU3HKE,
OMOJIOrHuU, XUMUU

XUMHYECKHE 3HAKU U
bopMyIbI

OnpenenstoT NOHATUS «XUMUUECKUN AIEMEHT»,
«XUMHYECKHE 3HAKUY, «XUMUYECKHE POPMYIIBI»,
«UHJEKC», «K03(DOULIUEHT», «IIPOCTOE BEILECTBOY,
«CII0’KHOE BEILIECTBO»

N3yuatoT 0603Ha4eHUs U IPOU3HOILICHHUE
3JIEMEHTOB, 3HaKOB, (OPMYII

3HAKOMSITCS C IPOCTBIMHU U CJIOKHBIMU BEIIECTBAMU

XHMHS U IpyTHe
HayKu

OnpenensroT MOHATHUS «aTOMY, «MOJIEKYIa, KUOHY,
«KpUCTAITUYECKas penieTkay, «1uddy3us»,
«arperaTHoe COCTOSTHHUE)

XapakTepusyroT arperaTHble COCTOSIHHSI BEIIECTB,
busznyecKkrue 1 XUMUYECKHEe SIBICHUS,
MarmMaTH4ecKue U 0CaA0IHBIC TIOPOJIbI, XUMHUYCCKHIMA
COCTaB KIJIETKU, OMOJIOTHYECKYIO POJIb BOJBI, PO
xjopoduiia B POoToCHHTE3E

N3y4aroT cTpoeHne KpUCTATUIMYECKUX PEIIeTOK,
OpOYHOBCKOE JIBUKEHHE, TEOJIOTHIECKOE CTPOCHHE
TJIAHETHI 3eMJIs

3HAKOMSITCS C TIOJIOKEHUSIMU aTOMHO-
MOJIEKYJISIPHOTO YYEHHSI, C DIIEMEHTHBIM COCTaBOM
TeOJIOTUYECKMX COCTABHBIX YacTeH TIIAHEThI
OmnpenenstoT conepxkanne Buramuta C B
pa3IMYHBIX COKaX

KauectBenunie
peaKIy B XUMHH

OnpenenstoT MOHITUS «KaYeCTBEHHAs! peaKIys»,
«aHanuTHueckuit 3 dex»

OmnpenensioT coaep)kaHue Kpaxmana B MPOAYKTax
TUTAHUS

MatemaTuka B xumuu (9 u)

ITousiTe Macchl B
XUMHNHN

2

L4 OHpC}IGJ’IfIIOT IIOHATUSA «OTHOCHUTCJIbHasA aTOMHast

Macca 3JICMEHTa», «MOJICKYJIApHasA Macca»,
«maccoBas J0JI»




e OnpeaensitoT OTHOCUTEITbLHBIE ATOMHBIE MACChI
snemMeHToB 1o Tabnmie /.M. Menneneena,
OTHOCUTCIIbHBIC MOJIeKy.]'ISIpHBIe MacCChI BE€IICCTB I10
ux dopmyie, GopMyIry 1o 3HaYCHUSIM MaCCOBBIX
JIOJICH COCTABJISIONINX €0 JICMECHTOB

Cwmecu

e OrnpeaensroT NOHATHS «YUCTOE BEIIECTBO,
«CMEChY», «00BEMHAs I0JISI», «PACTBOPY,
«pPacTBOPUTEIIbY, «PACTBOPEHHOE BEILIECTBO,
«IPUMECH», KOCHOBHOE BELIECTBO»

e XapaKTepu3ylOT TOMOI€HHbIE U T€TEPOTrEeHHbIE
cMecHu

e OnpenensitoT 00beM KOMIIOHEHTA [0 €ro 00beMHOIM
JI0JIE U HA00OPOT

e PaccuuThIBalOT Maccy paCTBOPEHHOI'O BEIIECTBA 110
Macce pacTBOpa U MacCOBOM J0JI€ pACTBOPEHHOTO
BELIECTBA, MacCy OCHOBHOI'O BELIECTBA 110 Macce
BEILECTBA, COAECPKALIETO ONPEIEIECHHYI0 MACCOBYIO
JIOJIIO TIPUMECEN

e XapakTepu3ylT HACBILIEHHbIE U HEHACBIILEHHbII
pacTBOpbI

e ['0TOBAT pacTBOP € 3aJAHHOW MAaCCOBOM A0JEH
pPacTBOPEHHOI'O BELIECTBA

SBnenusi, npoucxoasimue ¢ Bemecrsamu (11 u)

° Onpeﬂen;noT IIOHATHUA (((I)I/IJIBTPOBaHI/Ie»,
«IIPOCCUBAHUCY, OTCTAUBAHUC), KICKAHTALIHI,
«aﬂcop6u1/1$1», CIUCTHILIALUAY, KKPHUCTAJIIIU3alHI»

Pa3znenenue cmecu 5
e 3HAKOMSTCS C OCHOBHBIMHU CIIOCOOAMH pa3IeIICHHs
cMecen
o [IpOBOJISAT IKCIEPUMEHTHI 110 PA3JICIICHHIO CMeceit
o OmnpenenstoT MOHATHE «XUMHUUECKAsT PEaAKIIHS»
o 3HAKOMSTCS C YCJIOBUSIMH TCUCHHS U MTPEKPAICHUS
XUMHUYECKUE PEaKIHH 6

XUMUYECKUX PEAKLUN
e OnpenensitoT NpU3HAKU XUMUYECKUX peaKuil

Paccka3bl o xumun (2 4)

Yuennueckas

e O6cyxaaroT paboThI BEIAIOLINXCS PYCCKUX
YUEHBIX-XMMHKOB
e OLEHUBAIOT BKJIAJ B XUMHUIO TAKUX YUEHBIX, KaK

3 M.B. Jlomonocos, /I.11. Menaenees, A.M.
KOH(epeHIUs
byrnepos
e ['0TOBAT COOOIIECHHS TIO PA3TUIHBIM XUMUYECKUM
BEIECTBAM
JlabopaTopHbie ONBITHI - 9
Hroro 34 IIpakTnuyeckue padornl — 4

JemoncTpanuu — 25




KanennapHo-TeMaTH4ecKoe INIAaHUPOBAHKE. 7 KJIacC

No Temarnueckuii OJI0K, Komu Jara
n/n | Tema ypoka 4eCTB OKCHEPUMEHT
0 ITo ITo
4acoB wiany | gaxry
I'naBa I. Xumus B nenTpe ecrecrBo3Hanus.(11 u)

1 HNucrpykrax no Th. Xumus 1 HemoHcTpaun  @u3nyeckue u
KaK 4acTh €CTECTBO3HAHUS. XUMHUYECKHE MOJIEIM  aTOMOB,
[Ipenmer Xxumuu. MOJIEKY BEIIECTB u

KPUCTAIINYECKUX PELIETOK.
OObeMHBIE U IIAPOCTEP>KHEBBIE
MOJIETIM BOJBI, YIJIEKUCIOTO U
CEPHUCTOr0 ra3oB, METaHa.

2 | Habmonenne u skcniepument | 1 JleMOHCTpalMOHHBIC
KaK METObl U3yUeHUs sKcrepuMeHThl: Hayunoe
€CTECTBO3HAHHUS U XUMUHU. HaOJII0JIEHUE U €T0 OIMCAHUE.

V3ydeHue cTpoeHus miaMeHu

3 | Ipaktuyeckas padora Nel 1 O6opynoBaHue A5 IPOBEICHHS
«3HAKOMCTBO C JIa0OpaTOPHBIM MPAKTUYECKON pabOThI
obopynoBanuem. [IpaBuna
TEXHHUKHU 0€3011aCHOCTHU.»

4 | Ilpaktuueckas pabora Ne2 1 O6opynoBanue it IPOBEICHUS
«Habmronenue 3a ropsumieit MPAKTUIECKON PaOOTEHI.

CBEUOM. YCTPOMCTBO M paboTa
CTIIUPTOBKI

5 MopenupoBaHue. 1

6 | Xumuueckue 3HaKW U 1
(bopMyIbI.

7 | Xumus u pusuka. 1

8 ArperaTHbl€ COCTOSTHUS 1 HemoncTpanus Moaenu
BEIIECTB. KpUCTAJNIMYECKUX pemeTok. Bonga

B TPEX arperaTHbIX COCTOSTHUSIX.
Konnekuust KpucTanandaeckux u
aMOp(HBIX BELIECTB U U3JEIUN U3
HuX. OOpas1bl TBEP/AbIX BEILECTB
KPUCTAIJINYECKOTO CTPOEHUSI.

9 | Xumus u reorpadus. 1 Jemoncrpanus Komnexnus
MuHepanoB Kosutekius ropHbix
nopo/J (IpaHuT, pa3IudHbIe
(bopMBbI KaJIbLIUTa — MEJI,
Mpamop, u3BecTHsIK). Komtekuus
rOpIOYMX UCKOMaeMbIX (HEQTH,
KaMEHHBIN YToJib, CIIaHIIbI, TOPd).

10 | Xumus v ononorus. 1 buonornyeckne Mmoaenu

(MyJs1KM OpraHOB M CUCTEM
OpraHOB PACTEHUM, )KUBOTHBIX U
YeIIOBEKa).




11

KauecTBeHHBIE peakiinu B
XUMHHU.

Hemonctpanus KauectBeHHas
peakius Ha KUCIOPOA.
KauecTBennas peakius Ha
YTJIEKUCIIBIN T'a3.

I'maBa 2. MaTtemaTtuka B Xumud. (9 49)

12 | OtHOCHUTENbHAS aTOMHAS U 1
MOJICKYJISIpHAsI Macca.
13 | MaccoBas 10151 3JIEMEHTA B 1
CJIOKHOM BEILIECTBE.
14 | YucThle BEIIECTBA U CMECH. 1 Kosnekuust pa3IuyHbIX BUIOB
MpaMopa U U3eJINN U3 HETO.
CMech peyHOTO U CaXapHOTo
MecKa 1 UX pas3jelieHue.
Komnexkuust nedtu u
HedTenpoaykToB. Komiekius
OBITOBEIX cMecel. Kommeknus
«MuHepaibl ¥ TOpPHbIE
TIOPOIBIY.
15 | O6bemMHas nois raza B cmecu. | 1 JlmarpamMma cocraBa
aTMoc(epHOro BO3ayXa.
JlnarpamMma cocraBa
IPUPOJTHOTO Ta3a.
16 | MaccoBas 10151 BEILIECTBA B 1
pacTtBope.
17 | IIpakTuueckas padora Ne3 1
«IIpuroToBiieHHE pacTBOpa C
3aJJaHHON MacCOBOM HOJICH
PacTBOPEHHOTO BEIIECTBA.)»
18 | MaccoBas gons npumMeceil. 1
19 | Pemenue 3amau u 1
YIPA)KHEHUH 110 TeEMeE
«MartemMaTnKa B XUMHUM))
20 | KonrponbHas pabota Nel 1
«MartemMaTnuKa B XUMHUM))
I'maBa 3. SIBnenus, mpoucxoasiiue ¢ emecTamu. (11 )
21 | Paznenenue cmeceit. CriocoOst | 1 JleMOoHCTpalOHHbIE
pa3eNieHus CMECEH. JKCIIEPUMEHTHI: PaznencHue
CMECH TOPOIIIKA CePhI U
JKeJIe3HBIX OMUIIOK. Pa3nenenue
CMECH TOPOIIIKA CePhI U MEeCKa.
Pa3nenenne cmecu BOAbBI U
PacCTHTENHHOTO Macya ¢
IOMOIIBIO IEJIUTEILHON
BOPOHKH
22 | dunpTpoBaHUE. 1
23 | AncopOmms. 1
24 | Juctriisius. 1
25 | OOcyxaeHHE Pe3yIbTaTOB 1

npakTUYeckoi paboTsl Ned
«BpIpanmBaHue KpUCTaJIOB
COJIN»




26

[TpakTrueckas padota No5
«OYuCTKa TOBAPEHHOU COJIM»

27

XUMHUECKUE peaKI1H.
VYcnoBus npoTekaHus
XUMHUYECKHX PeaKuil.

[TonydyeHue yriekucioro raza
B3aUMOJICICTBHEM MpaMopa ¢
KHCIIOTOW U 0OHAPYKEHUE €TO C
MOMOIIBIO U3BECTKOBOM BOJIEL.

28

IIpu3Haku XUMHUYECKUX
peaKkuuid.

B3aumopeiicteue xjopuaa
JKeJie3a C HKEJITOU KPOBAHOM
COJIbIO ¥ TUJIPOKCUIOM HATPHSI.
B3aumopeiicTBue ruapokcuga
xenesa (I1I) ¢ pactBopom codsi-
HOM KHCJIOTBI

29

OO6cyxeHre pe3yabTaToB
MpakTHIecKon padoTbl Ne6
«M3ydenue nponecca
KOPPO3HUH Kene3a»
(loMallIHUM OMBIT)

30

O0600611eHre U aKTyanu3anus
3HAHUH 110 Teme «SIBIeHus
MIPOMCXOAIIHE C
BEIIECTBAMM)

31

KonTponbnas padora No2
«SIBneHNs MPOUCXOIAIIHE C
BEILIECTBAMM)

I'naBa 4. Pacckassl no xumui (3

32

Pacckasbl 00 yueHbIX

33

Pacckaser 00 aiteMeHTax u
BellecTBax

34

Pacckasbl 0 peaknmsx
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