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IHosicHUTEABLHAA 3AIIMCKA

[Iporpamma Mo XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHAa Ha OCHOBE TpeOOBaHUN K pe3yJibTaTaM OCBOEHUSI OCHOBHOM
oOpa3oBaTeIbHOM  MpPOrpaMMbl  OCHOBHOrO  00miero  oOpa3oBaHus,
npeactaBieHHbIx B PI'OC OO0, a Takkxe Ha ocHOBe (eaepanbHO paboueit
IpOrpaMMbl BOCIIUTAHHS M C Y4ETOM KOHIICTIIIMH MpernojaBaHus y4eOHOTo
npeamera «Xumus» B oOpa3zoBaTelbHBIX opraHuzauusax Poccuiickoit
denepaunu.

['maBHas Heab Kypca — pa3BUBATh MBIIIUIEHUE, GOPMUPYS U TOIIEPIKUBAS
UHTEpeC K XMMHUHU, UMEIOUIeH OrpOMHOE NMPUKIAJHOE 3HAUCHHE. JTa 1IeJb He
MOET OBbITh JOCTUTHYTa B TIOJHOW Mepe, €clid HCIOodb30BaTh Ha
POMNEJEBTUYECKOM ATAre CTaHIAPTHYIO METOJIUKY 00yUYEeHUSI.
IIponeaeBTHYECKUII Kypc HANPaBJIeH HA pellleHHe CJeIYHIUX 0CHOBHBIX
3aja4:

1. TloAroTOBHUTH ydYamMXCs K BOCHPHITHIO HOBOTO IPEIMETa, COKPAaTHTh U
O0JIETYHTh aAaNTAMOHHBINA TIEPUOI;

2. [IpoOyauTh MHTEpEC K H3yYCHHUIO XUMUU;

3. O0y4HTh TPOCTEHIINM IKCIIEPUMEHTATHHBIM HaBBIKaM;

4. ChopmupoBaTh peiCTaBICHUE O XUMHUH KaK 00 HHTETPUPYIOLIEH HayKe.

Hnst  popmMupoBaHMs SKCHEPUMEHTAIBHBIX YMEHUWA ydyalluxcs B
OporpaMMe  MPEeAyCMOTPEHbl  HECJIOXHbIE IO TEXHHUKE  BBITIOJHEHUS
HKCIIEPUMEHTHI, JIA0OPAaTOPHBIE OMBITHI U MpakTHUueckue padoThl. Taxke >TOM
[EJH CIOCOOCTBYET MPEIyCMOTPEHHBI B Kypce JOMAIIHUN 3KCIEPUMEHT,
KOTOPBII MOJTHOCTBbIO COOTBETCTBYET TPEOOBAHUSAM TEXHHUKH O€30MAaCHOCTH H
oOecreynBaeT yIIeaIIue U3 MPaKTUKU O0YUYEHUSI XMMUU IKCIIEPUMEHTATbHBIC
paboThI IOHTETIOMHOTO (ITPOJOJKUTEIHLHOTO TI0O BPEMEHHU) XapaKTepa.

Ilnanupyembie pe3yJibTaThl 00y4eHUsI
JInuHOCTHBIE pe3yabTAaThI:
JIM4HOCTHBIE  PE3yNbTaThl OCBOCHHUS IMPOTPAaMMBI  OCHOBHOTO  OOIIETO
o0pa30oBaHus JOCTHTAIOTCS B XO0Jie OOy4YeHHUS XUMHH B €IUHCTBE y4eOHOU H
BOCITUTATENIbHOW  JICSITEIBHOCTA B COOTBETCTBHH C  TPaJWIMOHHBIMU
POCCHIICKUMU COIMOKYJIBTYPHBIMUA U JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMHA B OOIIECTBE MPAaBWIIAMH U HOPMaMH TIOBEJICHHS M CTIOCOOCTBYIOT
polieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATHM3AIINN 00 yIarOIITXCS.
JIMdHOCTHBIE ~ pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromIuxcs
PYKOBOJICTBOBAThCSI CHUCTEMON TO3WTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMN U
pacIMpeHre OmbITa JesATETPHOCTA Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:
1) naTpMOTHYECKOT0 BOCIUTAHUS
IIEHHOCTHOT'O OTHOMICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HICTOPHIECKOMY H
HAyYHOMY HACJTCANI0, TMMOHWMAHUS 3HAYCHUS XUMHUYECKOW HAYKU B IKU3HU
COBPEMEHHOI'0 00IIeCTBa, CTIOCOOHOCTH BIIAJIETh IOCTOBEPHOUN HHpOpMAUE O



MEPEIOBBIX JOCTUKECHUSAX U OTKPBITUSX MUPOBOM U OTEUECTBEHHON XUMMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPONUCTBE MUpa U 0OIIECTBA;

2) rpas*KIaHCKOr0 BOCIIMTAHMS:

MPEACTAaBICHUS O COLMAIBHBIX HOPMaX U MpaBUIaX MEKIMYHOCTHBIX
OTHOIIEHUH B  KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B
OOIIECTBEHHO MOJE3HOM, y4eOHO-UCCIEA0BATENbCKOM, TBOPUECKOW U APYTIHX
BUJIaX JICSITEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH
P BBITIOJIHEHU U YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BHIMOJIHEHUU XUMUYECKUX
OKCIEPUMEHTOB,  CO3JJaHMM  Y4YEOHBIX  MPOEKTOB,  CTPEMJIEHUS K
B3aMMONOHUMAHWIO M  B3aUMOIIOMOINM B TIpoliecce d3TOM  ydyeOHOM
NeSATeNIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE TOBEJACHUE W TOCTYNKH CBOMX
TOBApUIIEH C MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEACTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHMS:

MHUPOBO33PEHUYECKHE TMPEJCTABICHUS O BEIIECTBE U XUMUUYECKOW peakIiluu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBIISIONINE
OCHOBY JIJIsl TOHUMAaHUSI CYIITHOCTH HAyYHOU KapTUHBI MUpPA, IPEJICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3aUMOCBSI3SIX UYEJIOBEKa C
NPUPOTHON CPEIOi, O PO XUMHUU B TO3HAHUM DTHX 3aKOHOMEPHOCTEH;
MO3HaBaTeIbHBIC MOTHBBI, HAINPaBJICHHBIC HA TOJYYCHHUE HOBBIX 3HAHHUH IO
XUMHH, HEOOXOAUMBbIE J1JIs O0BSICHEHUsI HAOJII01aeMbIX MTPOIIECCOB U SIBJICHUI,
NO3HABaTEIbHOM, MHPOPMALIMOHHOW M YUTATEIBCKON KYJIBTYPhI, B TOM YHUCIIE
HABBIKOB CaMOCTOATENBHON paldoThl € Y4EOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATypOr, TOCTYMHBIMH TEXHHUUYECKUMHU CpPEACTBAMHU HWH(OOPMAIMOHHBIX
TEXHOJOTUM;UHTEpEC K OOy4YeHHI0O U TIO3HAHUIO, JIF0OO3HATEIHHOCTD,
TOTOBHOCTh M CIIOCOOHOCTh K  €amMOOOpa3oBaHUIO, MPOCKTHOM U
HCCJIeI0BATEIBCKOM IEATEbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U
ypOBHsI 00y4YeHUs B JalIbHEHIIEM;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTHU KU3HHU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 370POBBIO,
YCTaHOBKHM Ha 37I0POBBIA 00pa3 KW3HHU, OCO3HAHHUE MOCIECACTBUI U HEMPHUITHE
BPEAHBIX TMPUBBIYCK (YMOTPEOJCHHUS alKOroJisi, HApKOTUKOB, KypeHUs),
HEOOXOIUMOCTH COOJIO/IEHNsT TpaBUi O€30MaCHOCTH TpU OOpalieHUuU C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOTr0 BOCIIUTAHMS ¢

WHTEPEC K MPAKTHYECKOMY M3Y4YEHHUIO Mpodecchuii u Tpy/a pa3IndyHOrO POja,
YBaXKEHHE K TPYAY M pe3yjibTaTaM TPYJIOBOM AESTEIbHOCTH, B TOM UHCIIE Ha
OCHOBE MPUMEHEHUSI MPEAMETHBIX 3HAHUN MO XWMHH, OCO3HAHHBIA BBIOOP
WHIWBUIYaIbHONH TPAaeKTOPHHM MPOJOJDKCHHUS 00pa3oBaHWs C  y4&€TOM
JTUYHOCTHBIX HHTEPECOB U CITOCOOHOCTHU K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, yCHEmHOW NpPoPecCHOHATBHON MAEATeIbHOCTH U Pa3BUTHUSA
HEOOXOJUMBIX YMEHHM, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHOM
cpene;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS



HKOJIOTMYECKH 11eJ1eC000pa3HOe OTHOIIEHUE K MPHUPOAE KAK UCTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBaHUS, NMOHMMaHWE IEHHOCTU 3J0POBOr0 H
O0e3omacHoro oOpa3a XW3HU, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY
(pU3HUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
nmpaBusl 0€30MacHOTO TMOBEACHUS NMpU paboTe ¢ BEHeCTBAMHU, a TaKXKE B
CUTYAIUSX, YTPOKAIOMINX 3JOPOBBIO U KU3HH JIIOZCH;
CIIOCOOHOCTH TPHUMEHSTHh 3HAHHS, MOJydaeMble MpPU H3yUYEeHUH XUMUH, IS
pellleHus 3aJad, CBA3AHHBIX C OKPYXAIOUIEH IPUPOAHOM CpenoH, It
MOBBIIIICHUS YPOBHS OJKOJOTHYECKOW KYJIBTYphl, OCO3HaHUS TJI00ATBHOTO
XapakTepa JKOJIOTMYECKUX MpoOjeM M MyTel HX penieHus MOoCpeACTBOM
METOJIOB XUMUH, YKOJIOTUYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJCTBOBATHCS UM
B TIO3HABATEIFHOW, KOMMYHHKATUBHOW W COLMATBHON MPAKTHKE.
MeTtanpenMeTHbie pe3yJbTaThl:
B cocraBe wMerampenMeTHBIX pPE3yJdbTAaTOB BBIACIAIOT 3HAYUMBIC IS
GopMUpOBaHUS MHPOBO33PCHHS OOIIEHAYYHBIE TIOHATHS (3aKOH, TEOPHS,
NPUHIINI, THUNOTe3a, (akT, CUCTeMa, MPOIECC, SKCIEPUMEHT U JApPYroe.),
KOTOPBIE WCIIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IpeaMeTax |
NO3BOJISIIOT HA OCHOBE 3HAHUM U3 JTUX MpPeAMETOB (HOPMHUPOBATH
Npe/ICTaBlIieHne O IEJIOCTHOM HAay4YHOW KapTUHE MHpa, U YHUBEpCaJbHBIC
yueOHbIe NelcTBUs (MO3HABaTENbHbIE, KOMMYHHKATHBHBIC, DPETYJSTUBHBIC),
KOTOpble O0ecrneunBaoT (OPMUPOBAHME T'OTOBHOCTU K CAMOCTOSATEIBHOMY
IUITAHUPOBAHHUIO U OCYIIECTBIECHUIO YUEOHON AESITEIbHOCTH.
ITo3HaBaTe/IbHbIE YHHBepPCAJbHbIC YUeOHbIe AelCTBHS:
ba3oBble jornueckue AecTBUA:
® YMEHHUS UCHOJIb30BaTh NMPUEMBI JIOTHUECKOTO MBIIIJICHUS IPH OCBOCHUU
3HAHUN: PpacCKphIBaTh CMBICT XUMHYECKHX TMOHATHUH (BBLIEHATH HX
XapakTepHblE TPU3HAKHM, YCTAHABIMBAaTh B3aUMOCBSI3b C JIPYTUMHU
HNOHATUSAMU), HCIIONB30BATh MOHATHUS /s OOBSCHEHUS OTIENIbHBIX
(akToB M  SABJICHUH, BBHIOMPATh OCHOBAHHUS U KPUTEPUHM  JJIS
KJIacCUPUKAIMM XUMHYECKMX BEIIECTB W XUMHUYECKHX pPEaKIHi,
yCTaHaBIMBaTh MPUYMHHO-CIECICTBEHHBIE CBSI3U MEXIYy OOBEKTaMu
U3yYeHUs, CTPOMUTHh JIOTMUECKHE  pacCykJIeHus (MHIYKTUBHBIE,
JeNyKTUBHBIE, TI0 aHAJIOTHH), AeJIaTh BBIBOJbI U 3aKJIIOUCHMUS;

® YyMEHHE MPUMEHATh B MpOLIECCE IMO3HAHUSA MOHATUSA (TIPEAMETHBIE H
MeETanpeaIMEeTHbIE), CHMBOJIMUECKHE (3HAKOBBIE) MOJIEIIH, UCIIOJIb3YEMbIE
B XMMHH, TIPEOOPA30BBIBATH IIUPOKO MTPUMEHSIEMbIE B XUMUN MOJICTTHHBIC
NpEeACTaBICHUS — XUMUYECKHIM 3HAK (CHMMBOJ 3JIEMEHTA), XUMUYecKas
dbopMynna U ypaBHEHHE XMMHUYECKOW PEAKIMHM — MPH PEIIeHUH y4eOHO-
MO3HABATENbHBIX 33/1a4, C YYETOM ITUX MOJICJbHBIX MPEICTaBICHUN
BBISIBJIATH M XapaKTepHU30BaTh CYIIECTBEHHbIC MPHU3HAKU H3y4aeMbIX
00BEKTOB — XMMHUYECKUX BEHIECTB M XMUMUYECKUX PEAKIUM, BBISBISATH
o0Ilmue  3aKOHOMEPHOCTH,  IPUYMHHO-CJIEJACTBEHHBIE  CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOLIECCax U SIBICHUSX.

Ba3oBble ucciienoBare/ibckue 1eiicTBHS:



® YMEHHUE UCMOJIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHMS, & TAKXKE B KaU€CTBE OCHOBBI JJIs1 (HOPMUPOBAHUS TUIIOTE3BI 11O
MIPOBEPKE MPABIUILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

® MpPUOOPETEHHUE OMbITA MO MJIAHUPOBAHUIO, OPTaHU3AIMU U TIPOBEACHUIO
YUYEHUYECKUX HKCTIEPUMEHTOB, YMEHHUE HaOJII0AaTh 32 X0JIOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynupoBaTh
0000IIeHnsT ¥ BBIBOABI MO pe3yJbTaTaM MPOBEAEHHOIO OIbITA,
UCCJIEJIOBAHNS, COCTABIISTh OTUET O MPOJIeTIaHHON padoTe.

Pab6ora ¢ undgopmanmeii:

® yMEHHE BBIOMpaTh, AaHATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM MPEICTABICHUS, TMOITYYaEMYIO M3 Pa3HBIX
HUCTOYHUKOB (Hay4HO-TIOMYJISIpHAS auTeparypa XUMHYECKOTO
CoOJIep>KaHusl, CIIpaBOYHbIE MOCOOUs, pecypchl MHTEpHETa), KPUTHUECKHU
OIICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

® yYMEHHE MPUMEHSTh PA3IUYHBIC METOJIBI M 3aIIPOCHI IIPU MOUCKE U 0TOOPE
uHQOpMalMK U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX IS
BBITIOJIHCHUSI YUEOHBIX M MO3HABATEIBHBIX 3a7a4 OMPEICIEHHOTO THUIIA,
npuoOpeTeHne OombIiTa B 00JIACTH HCIOJIb30BaHHUS WH(OOPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUM, OBJIQJACHUE KYJIbTYpOH aKTHBHOTO
UCIIOJIb30BAHUSL  PA3JIMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITEIBHO
BbIOMpATh ONTUMAIbHYIO (opMy TpelncTaBieHuss HHPOPMALUU U
WUIIOCTPUPOBATh  pEIIaeMble  3aJa4d  HECIIOKHBIMHU  CXEMaMH,
auarpaMMamu, IpyrumMu hopMamu rpaduki U UX KOMOMHAIUSIMU;

® yMEHHE MHCHOJb30BaTh M AaHAJIMU3UPOBATH B IIpoliecce Y4yeOHOU U
UCCIIEIOBATEIbCKON  JIESITEIbHOCTH  MHPOpPMALMIO O  BIHUSHHUH
IPOMBIIIJIEHHOCTH, CEJIBCKOT0 XO35MCTBA U TPAHCIOPTA HA COCTOSIHUE
OKPY’KAIOIIEH NPUPOIHON CPEBI.

KoMMyHuUKaTHBHbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

® yYMEHHUS 3aJaBaTh BOIPOCHI (B XOJi€ auanora U (WIiM) ITUCKYCCHH) IO
CYIIECTBY OOCYXJaeMOil TeMbl, (OPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTEJIbHO BBIMOJHEHHS IPEAJIOKEHHON 3a/1a4H;

® YyMEHHS TMPEACTaBIATh IOJYYEHHbIE pE3yJbTaThl I103HABATEIBHOM
NEATEIIbHOCTU B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JAENaTh IMPE3CHTALNIO
PE3YNIBTATOB BBHIMOJHEHUSI XUMUYECKOTO IKCTIEpUMEHTa (11abopaTopHOTO
ombITa, JTabopaTOpHOW pPabOTHI IO HCCICAOBAaHUIO CBOWCTB BEIIECTB,
y4eOHOTO TIPOEKTA);

® yMEHHsS Y4YEeOHOro COTPYIHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIbHON M UCCJIEAOBATEIbCKON JEATENIbHOCTU MpPU PEIICHUU
BO3ZHUKAIONIUX TMPOOJIEeM Ha OCHOBE YyY€Ta OOIMMX WHTEPECOB W
corjacoBaHusl TO3UIMK (0OCYXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIC
IITYpPMbl», KOOPJAMHAIMS COBMECTHBIX JCHCTBUM, OIpeaeTeHue

KPUTEPHUEB 10 OLIEHKE Kaue€CTBAa BBIIIOJIHEHHON pabOThI U JpYyrue).

PeryasiTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUA:



YMEHHE CaMOCTOATEIBHO ONPEAECHATh LEIU JACATEIBHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJIUPOBAThH U MPU HEOOXOIUMOCTU KOPPEKTUPOBATH CBOIO
NesTENbHOCTD, BEIOMpaATh Hanbosee 3pPeKTUBHbIE CIOCOOBI PEIICHHS YUEOHbBIX
Y TIO3HABATENBHBIX 33/1a4, CAMOCTOSITENIBHO COCTABIISITH WJIH KOPPEKTHPOBATH
MIPEJIOKEHHBIA aJrOPUTM JACHCTBUM IIPU BBIIIOJIHEHUHU 3aJaHUM C YYETOM
MOJIyYeHHsI HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PeakUusX,
OLICHUBATHh COOTBETCTBUE IOJYYEHHOI'O PE3yJIbTaTa 3asBJICHHOMN €U, YMEHUE
UCIIONb30BaTh M AHAJU3UPOBATh KOHTEKCTBI, NpPEIJIaracéMbleé B YCJIOBUU
3a1aHUN.

IIpeameTHBIE pe3yJIbTATHI:

JaBaTh ONPEACICHUS HW3YUYECHHBIX MOHSATHM: «XUMUYECKUM DIIEMEHT),
«aTOM», «UOH», «MOJIEKYJIa», «IPOCThIE U CIOXKHBIE BEIIECTBA,
«BEIIECTBOY», «XUMHUECKass (PopMysa», «OTHOCUTEIbHAs aTOMHAs Maccay,
«OTHOCHUTEIbHAS MOJIEKYJIsIpHas «Maccay, «BaJICHTHOCTDY,
CKPUCTAUIMYECKAST PEIIETKa», «UHAUKATOP», «IEPUOAUYECKUN 3aKOHY,
«rmepuoguyecKas  TaOnuI@a», «XUMHUYECKas peakIus», «XUMHYECKOe
ypaBHEHUEY;

ONUCHIBATh  J€MOHCTPAllMOHHBIE M  CAMOCTOSITEILHO  MPOBEICHHBIC
XUMHUYECKHUE IKCTIEPUMEHTHI;

ONUCHIBATh U Pa3nyaTh IMPOCTHIE M CJIOKHBIE BEIIECTBA, XUMHYECKHUE
peakIuy; KiaccupuIupoBaTh U3yUEeHHbIE 0OBEKTHI U SIBJICHUS;

JenaTh BBIBOJABI M YMO3AaKIIOYEHUsS W3 HAOIIOJCHUM, H3YYCHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTE;

CTPYKTYpUpPOBaTh HW3yYEHHBIH MaTepual U XUMHYECKYH HH(pOpMAIIHIO,
MOJIYYCHHYIO U3 APYTMX HUCTOYHUKOB;, MOJEIMPOBATH CTPOCHUE MPOCTHIX
MOJIEKYJI;

aQHAJIU3UPOBATh W OLICHUBATH TIOCIEIACTBUA ISl OKPYKaIOIIEH Ccpelibl
OBITOBOM W TPOU3BOJCTBEHHOW JEATCILHOCTH 4YEJIOBEKa, CBA3aHHOH C
nepepaboTKOM BEIIECTB;

MIPOBOJINTh XUMUYECKUN SKCIIEPUMEHT;

OKa3bIBaTh MIEPBYIO MTOMOIIb MIPU OTPABJICHUSX, OKOTaX U JIPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 000PYI0BAHHEM.



Coaepxanue Kypca

I'naBa I. Xumus B uenrpe ecrecrsosHanus (11uacos).

1. Xumusa kak yactb ectectBo3HaHus. [Ipenmer xumuu. B3zanmooTHOIIEHUS
yeloBeka W OKpyxaromero mupa. IIpeamer xumuun. dusnueckue Teina U
BemiecTBa. CBoiicTBa BeliecTB. [[puMeHeHrEe BEMIECTB HA OCHOBE UX CBOWCTB.
2. HaGmrogeHue M SKCIEPUMEHT KaK METOJbl M3Y4YEHHUs €CTECTBO3HAHUS U
xumun. HaOnrojieHne Kak OCHOBHOW METOJ MO3HAHUS OKPYKAIOUIEro MHUpA.
VYcnoBust mnpoBeneHuss HaOmoaenus. [unorteza. OxcnepumeHT. BriBo.
Crpoenue mnamenu. JlabopaTopust u 000py10BaHUE.

3. IIpaktuueckas padora Ne 1. 3HaKOMCTBO C JaOOPaTOPHBIM 0OOPYAOBAHUEM.
[TpaBuia TeXHUKU OE30TIACHOCTH.

4. Ilpaktuyeckas padorta Ne 2. HabGnronenue 3a ropsiei cBe4on. Y CTpocTBO
1 paboTa CIIUPTOBKH.

5. MonenupoBanue. Moaenb, MoaeaupoBanue. OCOOEHHOCTH MOJETUPOBAHUS
B reorpaduu, pusuke, 6uonoruu. Moxaenu B 6uonorun. Mynsxu. Monenu B
busuke. DnektpodopHas MammnHa. ['eorpaduueckue moaenu. XuUMHUYECKHUE
MOJENW: MpeAMETHbIe (MOJENM  aToMa, MOJIEKYJ, XHUMHUYECKUX U
NPOMBIIJIEHHBIX TPOW3BOJICTB), 3HAKOBBIC, WA CHUMBOJbHBIE (CHUMBOJIBI
AJIIEMEHTOB, (DOPMYJIBI BEIIECTB, YPABHEHUS PEAKIINIA).

6. Xumudeckue 3Haku U GopMyIibl. XUMUYECKUN 3JIEMEHT. XUMUYECKUE 3HAKH.
Nx o6o3Hauenue, npousHolieHue. Xumudeckue Gopmysl BemecTs. [Ipocteie
U ciloxuble BemiecTBa. HWHaekcsl u  kodpduimentsl. KadecTBeHHBIH U
KOJIMYECTBEHHBI COCTAB BEUIECTBA.

7. Xumus U pusuka. YHUBEPCAIbHBIA XapaKTep MOJOKEHUN MOJIEKYJISIpPHO-
KHUHETHYeCKOM Teopuu. I[loHATHS «aTom», «MoOJIeKyna», HOH». CTpoeHHe
BemiectBa. Kpucramimueckoe coctosHue BemlectBa. Kpucramindeckue
pemeTkn TBepAbIX BemecTB. Juddysus. bpoynosckoe nermxenue. Bemiectra
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI.

8. ArperatHble cocTostHUS BemiecTB. [loHsTHe 00 arperaTHOM COCTOSHHUH
BemecTBa. du3uyeckue U XUMUYECKHE sBICHUA. ['a3000pa3Hbie, KUAKUE U
TBEp/IbIe BeliecTBa. AMOp(HBIE BEIIECTRA.

9. Xumus u reorpadus. Ctpoenue 3eminu: sapo, Mantus, kopa. Jlurocdepa.
MuHepaibl 1 TOpHbIE TOPOAbl. MarMaTuyeckue u ocaJo4Hble (HEOPraHUYECKUE
Y OpraHMYeCcKue, B TOM YUCJIE U TOPIOYHUE) MOPO/IbI.

10. Xumus u 6uojorusi. XMMUYECKUN COCTaB )KMBOW KJIETKW: HEOPTaHUUYECKUE
(Bola W MUHEpaNbHBIE COJIM) W OpraHuYeckue (OenmKd, KUPbBI, YTICBOJIBI,
BUTAMHUHBI) BelllecTBA. buonornyeckas pojib BOAbl B KUBOW KIIETKE.
dortocunTes. Xnopodwui. buonornueckoe 3HaueHNE )KUPOB, OCTKOB, dIPUPHBIX
Maces, YIiIeBOI0B U BUTAMUHOB ISl dKU3HEIEATEIbHOCTH OPraHU3MOB.

11. KauectBennble peakunu B xumuu. KauectBeHHble peakunu. Pacro3naBanue
BEIIECTB C NOMOIIBK) KAYECTBEHHBIX PEAKUHMM. AHAJIUTUYECKUN CHUTHAI.
OrnpenenseMoe BEMECTBO U PEAKTUB HA HETO.

XUMHYECKHH IKCIIEPUMEHT



CrnuproBasi 53KCTpakuus xJopoduiuia M3 3€JEHBIX JIMCTHEB PACTEHHIA.
«llepenuBanue» yYria€eKUCIOrO raza B CTaKaH Ha YPAaBHOBEIICHHBIX BECax.
KauectBenHas peakuust Ha kuciaopo. KauectBeHHast peakuys Ha Yria€KUCIbIN
ra3. Pacripoctpanenue 3amaxa 0€K0JI0Ha, TyX0B WIHM J€30I0PaHTa KaK IIPOLEeCC
muddy3un. Habmoaenne 6poyHOBCKOTO IBMXKEHHS YACTUYEK YEPHOM Ty MOA
Mukpockonom. Juddys3us nepmanraHata kanus B xkenaTuHe. OOHapyXeHUE
»(QUpHBIX Maceql B amnelbCMHOBOM Kopouke. M3yueHue rpaHuta ¢ mOMOIIbIO
YBEJIIMUUTEIHHOTO CTEKIIA.

Omnpenenenue coaepxanus Boabl B pactrennd. OOHapyKeHHue Macia B CeMeHax
MOJICOJTHEUHUKA U Tpeukoro opexa. OOHapyxeHHE Kpaxmaja B MIICHUYHOU
Myke. BzaumoneiicTBue ackOpOMHOBOM KHCJIOTHI C HOAOM (ONpeesieHue
ButamrHa C B pa3nuyuHbIX cokax). [IponyBaHue BbIABIXa€MOT0 BO3yXa uepes
U3BECTKOBYIO Bojy. OOHapy>KeHHE WM3BECTKOBOM BOJBI CPEIM Pa3IMYHBIX Be-
IIECTB.

I'nasa II. MaTtemaTuka B xumuu (9 4acoB)

12. OtHocuTeNlbHBIE aTOMHasi M MOJEKyJsipHas wmacchl. OTHOCUTENbHAS
aToMHas  macca 3jeMeHTa.  MonekynspHags  macca.  OmnpeneneHue
OTHOCHUTEJIbHOM aTOMHOM MacChl XMMUYECKUX 3JIeMeHTOB 1o Tadmwmie JI. .
MenneneeBa. HaxoxaeHue OTHOCUTEIIBHOM MOJICKYJIIPHON Macchl o popmyiie
BEI[ECTBA KaK CYMMBI OTHOCUTEIBbHBIX aTOMHBIX MacC, COCTaBJISIOIINX
BEILECTBO XUMUUYECKUX DJIEMEHTOB.

13. MaccoBas 107151 3JIeMEHTa B CJI0°KHOM BeliecTBe. [loHsiTHEe 0 MaccoBoii foiie
XAMHUYECKOTO 3jeMeHTa(W)B CIIOKHOM BEIECTBE M €€ pacdeT 1o (opmyie
BeniecTBa. HaxoxaeHnue ¢popMyiibl BEleCTBa MO 3HAYEHUSIM MAaCCOBBIX JIOJIEH
00pa3yIoLMX ero 3JIEMEHTOB (JIJIs1 ABYXYaCOBOTO U3YUYEHHUsS Kypca).

14. Yucteie BemectBa U cMecu. Uuctoie BemectBa. Cmecu. I'eTeporeHubie u
TrOMOTeHHBIE cMecH. ['a3000pa3Hbie (BO3AyX, MPUPOIHBIN Ta3), )Kujakue (HedTh),
TBEpAbIE CMECU (TOPHBIE MOPOABI, KYJIMHAPHBIE CMECH U CUHTETUYECKHUE
MOIOIIIME CPEJICTBA).

15. O6vemHuas mons raza B cmecu. OnpeneneHue oo0beMHON n0au raza (¢) B
cmecu. CoctaB atMocgepHOro Bo3ayxa W MpUpOAHOro raza. Pacuer oObema
JIOJIA Ta3a B CMECH 110 ero 00beMy, 1 Ha00O0pOT.

16. MaccoBass nonsi BemiecTBa B pacTBope. MaccoBas [101s BELIECTBA B
pactBope. KoHuentpauus. PactBoputens u pacTBOpeHHOE BemiecTBo. Pacuer
MAacChl PAaCTBOPEHHOI0 BEIIECTBA IO MAacC€ pacTBOpa M MacCOBOM JOJIE
PacCTBOPEHHOI'O BELIECTBA.

17. Ilpaktuueckas pabora Ne 3. IlpuroroBineHue pacTBopa C 3aJaHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BELIECTBA.

18. MaccoBass nonsa npumeced. [loHsTHe O YMCTOM BEWIECTBE W HPUMECH.
MaccoBas gons npumecu (W) B 0o0pasiie HUCXOMHOTO BemecTBa. OCHOBHOE
BEIIECTBO. Pacuer Macchl OCHOBHOTO BEIIECTBA [0 Macce BEIIECTBA,
COJZIEPIKAILETO ONPEIEICHHYIO MAaCCOBYIO JTOIIO IIPUMECEM.

19. Pemienne 3anau u ynpaxkHeHu no reme «MareMaTnka B XUMUWD)

20. KontponrHas padota Ne 1 «MaremaTrika B XUMUW

I'nasa II1. SIBsenus, mpoucxoasimue ¢ Bemecrsamu (1149acoB)



21. Pazaenenue cmeceii. CriocoObl pa3iesieHusi cMecel M 0O4ucTKa BemiecTB. He-
KOTOpBIE MPOCTEUIINE CIIOCOOBI pa3/IeNIEeHUsI CMECEH: TPOCEUBAHUE, PA3IEICHHE
CMEcel  TOpOLIKOB  JKeleé3a W Cepbl, OTCTaWBaHWE, JEKaHTalusd,
LHEHTpU(PYTrupoBaHUE, pa3JeleHue C [OMOUIbI0 JEIUTEIbHOM BOPOHKH,
(¢unbTpOBaHUE.

22. @unbrpoBaHuEe B jJabopaTopuu, ObITy W ma mpousBojacTse. [lonsatue o
¢unbTpare.

23. Ancop6uus. Ilonstue o0 agcopOuum U agcopOeHTax. AKTUBHPOBAHHBIN
yroJib KaKk BaKHEUIINH afcopOeHT. Y CTPOMCTBO MPOTUBOrasa.

24. Jluctumnsuusi, Wik neperonka. Juctwuisuus (meperoHka) Kak MpoLecce
BbIJICJICHUS] BEIIECTBA U3 KUAKON cMmecH. JlucTrminmupoBaHHas BoJia U 001acTH
ee npumenenus. Ileperonka wHedtn. HedrenpoaykTel. DpakuroHHas
NIEPETOHKA KUAKOIO BO3AYyXa.

25. Kpucrannuzanus wiu BeimapuBaHue. Kpucramnusaiys v BbIIapUBaHUE B
nabopaTopuu (KpucTaIU3aTopsl U GaphopoBbie YAIIKU ISl BhIMTAPUBAHUSA) U
npupone. Ilpakrtuueckass pabora No 4. BelpanuBaHue KpUCTaNIOB COJIH
(TOMaIIHHI YKCTIEPUMEHT).

26. Ilpaktuueckas padota Ne 5. OuncTka MOBapeHHOM COJIH.

27. XuMu4ecKkue peakiuu. Y CJIOBHUS MPOTEKAHUS U MPEKPAIICHUS XUMHUYECKUX
peakuuii. XMMHUUYECKUE PEaKIUM KaK MPOLECC MPEBPAILCHUS] OJTHUX BEUIECTB B
apyrue. YciaoBUs MNPOTEKAHUS U MPEKpPAUICHUS XHUMHYECKUX pPEaKIuil.
ConpukocHoBeHHE (KOHTAKT) BellecTB, HarpeBanue. Karanuzarop. Uarudurop.
VYrpaBneHne peakuusMu TOPEHNUS.

28. Ilpu3zHakum XuMHYECKMX peakuui. I[Ipu3HaKu XUMHUUYECKHUX PEaAKIIHM:
U3MEHEHHE 1IBeTa, 00pa3oBaHUE OCaJKa, PACTBOPEHUE IMOJYYEHHOTO OCAJKH,
BBIJICJICHUE Ta3a, MOABJICHUE 3araxa, BbICICHNUE WU MTOTJIONIEHUE TEIIOTHI.
29. TIlpaktuueckas pabora Ne 6. M3ydeHue mporiecca KOPpO3UH Keme3a
(moMamHui DKCIEPUMEHT).

30. O0o061IeHNE U aKTyaIu3amus 3HaHUH 110 TeMe «SIBJICHUS, TTPO UCXOAAIIUE C
BelecTBaMuy. [1oAroToBKa K KOHTPOJIBHOM padore.

31. Kontponbnas pabora Ne 2 mo teme «SIBleHHs, TPOUCXOAIINE C Belle-
CTBaMM».

XUMHYECKUH IKCIIEPUMEHT

Pasnenenue cMmecu mopomka cepsl U JKENE3HbIX ONWIOK. Pasnenenue cMmecu
MOPOILIKA CEePHI U ITecKa. Paziesienne cMecu BOABI U paCTUTEIBLHOIO Macia ¢ I10-
MOIIBIO JICIUTENBHOW BOPOHKHU. [loslyueHWe IUCTMIUIMPOBAHHOW BOJBI C
MIOMOIIBIO0 TA0OPATOPHON YCTAHOBKH JJIS MEPETOHKU KUJKOCTel. Paznenenue
CMecH MepMaHraHaTa u JUXpoMaTa KaJiusi CoCOOOM KPUCTaUIM3aLUH.
B3anmojelicTBue JKeNe3HbIX OMWJIOK W MOpPOUIKA Cepbl MPU HArpeBaHHH.
[TonydyeHne yriaekuciaoro rasza B3aMMOJECMCTBHEM MpaMopa € KHCIOTOW M
0OHapy’KEHHE €ro ¢ MOMOILBIO U3BECTKOBOM BOJBI.

«KaTtanutuueckoe pasiioKeHHue MEPOKCUIa BOAopoAa (KaTalnu3aTtop -IHOKCHU]T
maprasnmna (1V)).

OOHapyXeHHe pacTBOpa IIEJIOYM C TOMOIIBI0 MHAUKaTOpa. B3aumopelicTrue
pacTBopa mepMaHraHaTa Kajldsg U pacTBOpa JUXpoMaTa Kajausi ¢ pacTBOPOM



cyabpura HaTpusa. B3aumonelicTBue pacTBopa nepMaHraHaTa Kajus ¢ acKop-
OMHOBOM KHCIOTOW. B3ammonelicTBue Xjopuaa keje3a C KEeITOM KPOBSHOM
COJIbIO M TUAPOKCUAOM Hatpus. B3zaumoneiictBue rugpokcuna sxenesa (1) ¢
pPacTBOPOM COJISTHOM KHUCJIOTBHI. AACOPOIMS KyKypy3HbIMH NaJOYKaMU IapoB
[IaxXy4nX BEIIECTB.

I'masa IV. Paccka3sbl mo xumuu (3 yaca)

32. Belgaronuecs: pycCcKue yueHble-XUMUKn». O KU3HU U JedaTenbHocTd M. B.
Jlomonocosa, /1. 1. MenneneeBa, A. M. bytiepoBa, Ipyrux OT€4eCTBEHHBIX U
3apyOeKHBIX YUEHBIX (110 BEIOOPY 00YyUaIOIIMNXCS).
33. CoBpemeHHbIE UCCIEJOBaHUA B 00JIacTH
o0ydJarommxcs).

34. PesepBHbiii ypok. OO0O0OIIeHHEe W CHCTeMaTH3allusl 3HAHUN 10 KypCy
«BBenenne B XUMHIO».

xumun (o BBIOOPY

TemaTu4eckoe MIIAHUPOBAHUE

Ha3Banue Tte KonnuecTBo yueOHBIX 4aCOB JIEKTPOHHBbIE
MBI OO0mee | IlpakTu4. | Kontp. | JIO yueOHo-
Pa6. Pa6. METOAUYEeCKHUE
MaTepuabl
Xumus B 11 2 8 | bubmmoreka LHOK
IIEHTpE https://m.edsoo.ru/7f4
€CTeCTBO3HAHU 1837c
s
2 Marematnka B 9 1 1 bubnuoreka [HOK
XUMUU https://m.edsoo.ru/7f4
1837c
3 SIBreHMs, 11 3 1 2 | bubnaunorteka [HOK
TIPOUCXOISAIINE https://m.edsoo.ru/7f4
C BEIIECTBAMU 1837c
4 Paccka3el 1o 3 NHTepakTUBHBIN
XUMHH ypok POIII
Uror 34 6 2 10
0



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c




