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IHosicHuTe IbHAA 3aNUCKA.

MogepHu3saiusi  00pa3oBaHMsI 3aTpardBacT B TEPBYIO OdYepelb YUCOHbBIC TUCIMILIMHBI
€CTeCTBEHHOTO IUKJIA, M 3TO, K COXKAJCHBIO, HE WJET Ha IOJIb3Y MocieaHuM. Hampumep, mpoucxoaut
HEYKJIOHHOE COKpAIIICHUE YUCIIa YaCOB, BBIICISICMbIX HA H3yYCHUE XUMHUH, HO, TEM HE MEHEE, XUMHUS TI0 -
npexHeMy octaercsi (M JOJDKHA OCTaBaThCs) MOJHOILEHHBIM YUeOHbIM mpeameroMm. W tpeGoBaHus K
3HAHUSAM I10 XMMUHU OCTAIOTCS JOCTaTOYHO Cephe3HbIe, OCOOCHHO KAacaeTcs 3TO 00YYaIOLINXCs, KOTOPhIE
BBIOMparoT caady EI'D mo xumum.

Pabovas mporpamma mHponeneBTHYECKOTO Kypca XHMHUHM 7 Kiacca pa3paboTaHa Ha OCHOBE
[TpumepHO#t IporpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus 1Mo XUMUM U [IporpaMMel Kypca XuUMuu 1iist 7
KJaccoB oOmieo0Opa3oBarenbHbix yupexaenuii aBtopoB O. C. Tlabpuensma m W.I'. Octpoymona
«BBenenne B XUMHIOY.

[lpu pa3paboTKe MpOrpamMMbl OPUCHTAIMS CTaBWJIACh HA TO, YTO IPOICACBTHYCCKHIA Kypc HE
MPEeIyCMOTPEH (eepaibHbIM 0a30BbIM YUEOHBIM IIAHOM, M Hallla HHUIMATHBA BECTH €r0 Y HAC B IIKOJIC
TO/IICP’KUBAETCSL PYKOBOZICTBOM M OCYIIECTBIISIETCS 32 CUET BBENICHHS ANIEKTUBHOTO Kypca.

DJIEKTHBHBIN Kypc XUMUU «BBelieHNe B XUMHUIO» SBJISCTCS HECUCTEMATUYECKUM KYypcOM. ABTOPBI
Kypca IMpu KOHCTPYHUPOBAaHUHM CBOETO Kypca HE BKJIIOYAIM B HEro CHCTEMHBIC 3HAHHS OCHOBHOTO Kypca
XHUMHH, TIPEYCMOTPEHHOTO CTAHIAPTOM XHMHYECKOTO 00pa30BaHuUs ISt OCHOBHOM IIKOJIBL.

Paccunrana nporpamMma Ha 34 gaca(l yac B Heneno).

O0mas xapakTeprucTHKa BBOJHOI0 Kypca.
Oco0eHHOCTH BBINIOJIHEHHUS TPeOOBaHMII 1eATEJIbHOCTHO-OPUEHTHPOBAHHOI0 00Pa30BaTeIbLHOI0
cTaHjapra.

BBoasbIil (poneneBTHUECKUIT) KypC, B COOTBETCTBUU C COBPEMEHHBIMH THUIIOBBHIMH y4EOHBIMU
IUIAHAMM, MOXET M3Yy4aTbCs ydallMMHCS, KaK COCTaBHas 4acTh mnpeamera «EcTecTBO3HAHUE», a TaKXKe
KaK 00s3aTeNbHBIA WM 3JCKTHBHBIM, B IIKOJIAX, PEAIM3YIOIIMX pa3BHBAOIIee OOydeHHE, B IIKOJAX,
UMEIOIIUX MpO(UIbHBIE KJIacChl €CTECTBEHHOHAyYHOI'O HalpaBlIEHUs, B COCTaBe IPOrpaMm
peanpo(uIbHON MOATOTOBKH, BHEYPOUHOU J1€ATENbHOCTH.

3agaueil BBOJHOIO Kypca SIBIISI€TCSl CO3JlaHME OCOOOH MpeIMETHO-MCCIIEN0BATENbCKON Cpebl
pa3BopauuMBaHusl COOCTBEHHOW JEATEIbHOCTH Y4YalIUXCi, B KOTOPOM OTKpPBIBAIOTCA MOHATUHHO-
IpEeMETHbIE OCHOBaHMSA OOIIMX NMPUEMOB «XMMHUYECKOTO MBIIIICHUS». DTOT KypC HMPU3BaH PACKPBITH
YUALUMCSl  «ESTENbHBIN», OOIIEKYIbTYPHBIH CMBICI XUMHYECKMX 3HaHUH, chopMmHpoBaTh 00IIME
Coco0bl OPUEHTUPOBKHU B 3ajjauax, CBSI3aHHBIX C OCYILECTBIEHUEM MpPEBpaIlleHHH BEIIeCTB, B Mpolecce
UX COOCTBEHHOM y4ueOHO-MCCIIeI0BaTENbCKON AedaTeabHOCTU. [IpMHIMNNAIbHOE OTCYTCTBUE HA JIaHHOM
sTane o0y4eHUs MOHATUI, TEPMUHOB, 00pa310B ACHCTBUSI B TOTOBOM BH/e, 1 3aKOHOMEPHOE OTCYTCTBHE
HEO0OXOJIMMOCTH OPraHU30BBIBaTh B KAYECTBE OCHOBHOW JEATEIBHOCTH YYalllUXCSl MX 3allOMUHAHUE U
BOCIIPOU3BEJICHHE, CYLIECTBEHHO U3MEHSET KaK POJib U MECTO NMPAKTHYECKH BCEX KOMIIOHEHTOB Y4eOHOMH
NeSTEIbHOCTH ILIKOJbHHUKA, TAK W XapakTep MOJACPKKU €€ yueOHBIMU CpEICTBaMH, MO CPAaBHEHHUIO C
TPaJAULIUOHHBIM.

Boinonnenue takoro TpeOOBaHUS 3acTaBiISIET IMPEACTaBUTh B y4EOHOM IIPOLIECCE OCHOBHBIE
MOHATHUS, 3aKOHBI, TEPMHUHOJOIMIO, CpPEACTBAa pELICHHs 3ajad JaHHOW NpeIMETHOW o0JacTH Kak
3aKOHOMEPHO pa3BUBAIOILUECS IO coaepkaHuio U (opme. M3noxeHune MaTepuana MOIIEPKHUBAET
MOCTAHOBKY y4e0HOIl 3aJa4u caMUMM YYallUMHCA, a JOCTYIHBIE y4yallUMCsl yuyeOHble MaTepuasbl He
€o/IepsKaT TOTOBBIX OTBETOB Ha BONPOCHI U PEIICHUN y4eOHBIX MpoOsieM, BOKPYI KOTOPBIX CTPOMUTCS
OpraHu3aiys KOJJIEKTUBHOM Y4eOHO-TIO3HABATEIbHOM JESATEIbHOCTH M COOTBETCTBYIOIEH MpEIMETHO-
coJiepKaTeIbHONM KOMMYHUKALMKM Ha ypoke. Benymielr ¢popMoil KOMIEKTUBHON y4eOHOHN NeATeIbHOCTH
ABJIAETCS y4eOHBIH AUAJIOT U NMpeIMeTHasi JUCKYCCHS, COJep:KaHueM KOTOPbIX, KaK U JPYTUX BHIOB
y4eOHOM KOMMYHUKALIUU, SBISIOTCS PE3YIbTAThl BBIMOJHAEMBIX YUYAIIUMUCS OIBITOB, CTPOSIIUECS
CXEMBI CXEM U BBIJIBUT'AEMBIEC TUIIOTE3HI.

Hcnonp3yemble OUAaKTHUECKUE MaTepuajbl MOTYT, B OTJIWYHE OT OOJIBIIMHCTBA TPAAUIIMOHHBIX,
COJIep>KaTh ONMUCAHMS OIMOOYHBIX PELUICHUH U TUIIOTE3, MPOBOKALMOHHBIE WIIN CIIOPHbIE (POPMYITUPOBKH,
"noBymkn" B (OpMyIUpOBKAaX W 3aJaHMIX, U JAPYTrde METOAMYECKHE CpEeACTBA, MOJACPKUBAIOIINE
pedIeKCUBHOE MO3UIIMOHUPOBAHHME Y4Yalllerocs OTHOCUTENbHO YCBaMBaeMbIX IOHSATHH U crocoOoB
peuieHus 3a1ay.



Cy1ecTBeHHOM O0COOEHHOCTBIO JAHHOTO Kypca SBJISETCS MNOJAEp)KHBaeMass UM BO3MOXHOCTb
"ru0koil" opraHM3anmuM INOJA4YM OCHOBHOIO Y4eOHOI0O MaTepHala B COOTBETCTBHM C pEaJbHbIM
ITO3HABATEJIBHBIM IPOABIKEHHUEM yJalllUXCsl Kiacca.

Tpaauunonusie GOpMbI 1TAOOPATOPHBIX M MPAKTHUECKUX pabOT 37€Ch N3MEHSIOT CBOW CTAaTyC - U3
WUIIOCTPAaTUBHBIX CTAHOBSTCS MPOOJIeMHbIMH. [1aHbI U yKa3aHMs IO UX OCYILECTBICHUIO COOTHOCSTCS
HE C TEMM 3HAHUSAMHU, KOTOPBIE CIENYET YCBOUTH B F'OTOBOM BH[IE, a C TMIIOTE3aMM, KOTOPBIE CIEAYET
BBIIBUHYTh M 00CYIUTh B KJIACCE B CBSA3U C aKTyaJIbHBIMU IPOOIeMaMu IPOJBUXKEHUS B COAEPIKAHHUM.

OCHOBHOH 4acThIO MPOINEAEBTUUECKOIO Kypca XUMHHU SBIIAETCS CHeMUATbHBIA NMPAKTHKYM IS
HOJIEP)KKH COOCTBEHHOM HCCIIEI0BATEIbCKOW JEATEIbHOCTH JAeTell («iabopaTtopust 3aragok»), rie
OpPTraHU3yeTCsl CaMOCTOSATEIbHOE OCYIIECTBICHUE U HCCIICAOBAaHUE MPEBPAIICHUN BEIIECTB, (GOPMYIBI U
XMMUYECKHE Ha3BaHUS KOTOPBIX UM IIPUHLUIINAIBHO He coobmatoTcs. [To Mepe mpoABHKeHHs ydaluxcst
B IIOCTaBJICHHBIX 3a/ladyaX UMHU COCTABJISIOTCS] YCJIOBHbIE 0003HAYEHMS BEILIECTB U CXEMBbI IPEBpalllCHUH,
OTpa’karollye MOJyYeHHbIE MMM CaMHUMH CBEJIEHUS O CBOMCTBax BeulecTB. PaboTa B 3TOM NpakTHKyme
OpPraHM3yeTCsl YUHUTEIEM TaK, 4YTOObI BBINOJIHEHHME KaXKJIOTO OYEPEIHOr0 OIbITa I[OATr0TaBIUBAIIO
3aKOHOMEPHBIH Mepexo K CIEAYIOIIEMY, a 00CYXkK/I€HHE U COCTABICHUE CXEM IPEBpAIlEeHUI 1aBajio Obl
BO3MO>XHOCTb CTaBUTh OUEPEIHYIO yUEOHO-UCCIIEI0BATEIbCKYIO 3a1a4y.

[TopnepxnBaemMoe 3/1€Ch pa3BUTHE CIIOCOOOB COOCTBEHHOM HCCIIEAOBATENbCKOM IEATEIBHOCTH C
BELIECTBAMU CO3/1Aa€T JEATENbHYI0 OCHOBY IIOHUMaHMS yJallMMKCS CMBICIIA U 3HAYEHUS IPOUCXOIALIETO
B «0OO0JIBIIOI» HayKe, TIe OOHAPYKEHHbIE CAMUMH JETBMHU «3araJIKi» BEHIECTB HAXOAAT BIIOCIIEACTBUU
cBoe paspemeHre. OnocpeOBaHHBIA pPEANbHO OCYIIECTBISAEMbIH COOCTBEHHBIM IOHSTUHHBIM
MIPOJBMKEHUEM, IEPEXO0] OT IMPOINEIEBTUYECKOr0 Kypca C €ro crneuupuyeckuMu o0pa3oBaTelbHbIMU
3aJjayaMM K CHCTEMaTHMYeCKOMY CTaHOBUTCSl 3aKOHOMEPHBIM W JIOTMYHBIM. OOpalieHue y4YeHUKa K
y4eOHHMKaM U CIIPAaBOYHBIM MOCOOUSM CTAaHOBHUTCS HOBOW M MPHBIIEKATEILHON JJIsl HErO BO3MOXKHOCTBIO
HallTuU OTBEeTbl HAa COOCTBEHHbIE BOIPOCHI, YBUJETb IEPCIEKTUBY JalbHEUIIEr0 MPOIABHIKEHHUS.
Heo0xoauMocTh TPONENEBTHKH, OCHOBHOW 3ahadeil KOTOPOW SBISIETCS OpHEHTalus peOeHka B
CMBICJIOBBIX ACIEKTAaX Y4eOHOIo COJEepXaHUs LIKOJBHBIX MPEAMETOB, JaBHO Ha3pesa MO OTHOIICHUIO
KO BCEHM €CTeCTBEHHOHAYYHOM 00pa3oBaTeibHOM 00siacTu. Ponb Takoro, «I1esTelbHOr0» BBEICHHS B
XUMHYECKYI0 POo0IeMaTHKy U OTBOIUTCS Kypcy «BBenenue B xumuio» i 7 Kiacca.

BaxxHpIMM TICHMXO0JIOr0-NIEAArOTHYECKUMH MPEANOCHIIKAMU YCIEIIHOCTH YCBOEHUS COJIECpKaHUS
9TOr0 Kypca y4alUMUCS SBJISIOTCS CIEAYIOLIUE.

3HAKOMCTBOM C KYJIbTYPHOH MCTOpUEN pa3BUTHs HAYYHBIX 3HAHUN MOJIEPKUBAETCA BAXKHOE JUIS
MOJIPOCTKOB CTPEMJIEHHE K OCMBICIICHHMIO Pa3HBIX ACHEKTOB JESATEIbLHOCTH YeJIOBEKa, KaK OOIIECTBEHHO
HeoOxonuMoM U Tmone3HoW. Bo3pacT ydwammxcss cpeiHHMX KIIaccoB HamOojiee 4YYBCTBHUTENEH K
HOBOOOPA30BaHUAM, CKJIAJbIBAIOIIUMCS B IPOLECCE BBIMOJHEHUS Pa3IMYHBIX BHUJOB IMPAKTHYECKOH
NESTEIbHOCTH: IO3TOMY Yy4eOHbIE MpEeAMEThI, MO3BOJIAIOIINE MHOIO€ JejaTb COOCTBEHHOPYYHO H
CaMOCTOSITENIbHO, TPAJUIIMOHHO BBI3BIBAIOT HAMOONBIIMKA HHTEpec. XHUMHUS CpeAM BCEX Y4YeOHBIX
MIPEIMETOB MOXKET MPEJOCTAaBUTh JJIsl 3TOTO caMble MpUBIEKaTElIbHbIE BO3MOXKHOCTU. Benuko uucio
YYEHUKOB, Ul KOTOPBIX YCBOCHHME IIOHATUN HENOCPEACTBEHHO B IPAKTUYECKOW JEATEIBHOCTH
COCTaBJISIET €IMHCTBEHHO BO3MOXHBIN MTyTh YMCTBEHHOTO Pa3BUTHS, U UMEHHO XUMHMSI MOXKET MOCITYKHUTb
yIEpXKaHUI0O MX B paMKax IO3HABaTEJIbHOIO, a HE JECTPYKTUBHOIO MO OTHOIIEHHIO K OOpa30BaHMIO,
mpouecca.

CoOcTBeHHBIN HCCIe10BATENbCKUN OMBIT JeTeH, JOCTATOUHBIA Ul W3YYeHHUs XUMHUH, K 3TOMY
BO3pacTy Y€ B OCHOBHOM HAaKOIUIEH, M caM IO ce0e, Kak MpaBUiO, YK€ HE IMPOrpeccupyer HHU
KOJINYECTBEHHO, HU KauyecTBeHHO. OH HacToATeNbHO TpeOyeT pa3BUTHS 3a pPaMKaMU OBITOBOTO
«OKCTIEPUMEHTHPOBAHUS»; OOJBIIMHCTBY IOJIPOCTKOB CJENyeT OO0ECIeuuTh TaKyl0 BO3MOKHOCTD.
HepeanbHo Hay4uTh KPUTHYECKOMY OTHOIICHHIO K IMOCTOSIHHO BO3HMKAIOIIMM B IOBCEAHEBHON JKHU3HU
OOBIJIEHHBIM NPEICTABIECHUSAM «U3 00JIaCTH XUMUN», HE CO3/aBasi X aJeKBaTHOW Hay4YHO-TEOPETUYECKOM
OCHOBBI B 00pa30BaTeNbHBIA MEPHOMA, CEH3UTUBHBINA JUIsI (POPMUPOBAHUSA M MEPEOCMBICICHUS TOHATHHA.
WHuTepec neteil, CHOHTaHHO BO3HUKAIOUIUI MPU «BCTPEUE» C XUMUUECKON MPOOIEMaTUKOM, TOJIKEH ObITh
IpPaMOTHO TOJZIEp)KaH U Pa3BUT, BO H30eKaHUE Kak ero OBICTPOTrO yracaHusi, Tak W (UKCAIlMM Ha
MPUMHUTUBHOM YPOBHE CUTYaTUBHOU MPUBJIEKATEIbHOCTH MAaHUITYIUPOBAHUS XUMUKAIUSIMHU.

HeoGxoaumMble [UIsi YCBOGHHSI OCHOBHOTO COJEpXKaHMs IpeaMeTa (opMalbHO-IOTMUYECKHUE
orepalu, cnocoOHOCTh K JIEHCTBUSAM BO BHYTPEHHEM ILJIaHE, BO3MOKHOCTh MCIOJIb30BAaHUS 3HAKOBBIX
MoJIeJIel M CPEJICTB YK€ CKJIaJbIBAIOTCs y OONBIIMHCTBA JETEH 3TOro BO3pacTa JIOCTATOYHO a/IeKBATHO.



AHanornunblie (1 gaxke 0osee TpyaHbIE) YUeOHBIE 3a/1aui, KaK MOKa3bIBaeT aHAIN3 COJACPKAHUSI IPYTHUX
IPEIMETOB, MOTYT OBbITh IIOCTABJICHBI NEped YYEHHKAaMH JTOr0 BO3pacTa; MpPU 3TOM XHUMHUS
IIPEJOCTaBIIAET BECbMa O0OraThlii MaTepuai JUlsl TPEHUPOBKU U Pa3BUTHS BCEX YKa3aHHBIX CIIOCOOHOCTEH.

VYueOHyl0 3amady NpPOMNENEBTHUECKOTO0 Kypca COCTaBISIET IIOCIEJOBATEIIbHOE OCBOCHHUE
XMMUYECKHUX 3HAaHUH B UX OPUEHTUPOBOYHOM (yHKLIMHU. B pamkax 3Toi 3agaun npeaMeToM coOCTBEHHON
y4eOHOHM JesITeNbHOCTH peOCHKAa CTAHOBSATCS O0O3HAUEHHMsS] M CXEMbI, BO3HHUKAIOMIME KakK (OPMBI
OTOOpa)Ke€HHUsI COOCTBEHHBIX JEWCTBUI, CBSI3aHHBIX CO CIHEIHAIBHO OpPraHU3YeMOH IpPAaKTHKON
[[EJICHATPABICHHOTO IPEBpAIEHUs] BEIIECTB M ONpPOOOBAHUS YCIOBUH TAaKOro MPEBPAICHHS,
OJTHOBPEMEHHO C ONpPOOOBAaHMEM U YSICHEHHUEM CMbICJIa U cleUu(UKH KyIbTypHBIX (opM (uxcanuu
XHUMHYECKOTO OIBbITA M 3HAHUS.

Pa3zButue u ycnoxxHeHue 3TOH 3ajjaud, BBEJAEHHUE HOBOI'O IPEIMETHOIO Marepuaia MO3BOJSIET
MOCTENICHHO BBOJAMTH B yU4eOHOE PACCMOTPEHHUE pa3iuyHble (JOPMBI (PUKCAIIMYA XUMHUECKUX 3HAHUN - OT
CJIOBECHBIX OIIMCAHUI BHEIIHErO BHJIA BELIECTB K YCIOBHBIM 0003HAUEHUSIM, COJAECPIKALIUM yKa3aHHs Ha
OT/IeNbHbIC XMMUYECKHE IeMEHTHI. VX Hanmu4yre MoXeT ObITh 3a()UKCHPOBAHO CAMUMH YUYAITUMHCS B UX
COOCTBEHHBIX OIBITAX, U UX (PUKcaLUs CO3Ja€T BO3MOXKHOCTh IEepexoja COOCTBEHHO K «HACTOSIIMM»
¢dbopmynaM, ONUCHIBAIOUIMM BHaYajle KAaueCTBEHHBIH, a 3aTeM M KOJMWYECTBEHHBI COCTAaB BEIIECTBA.
CoOOTBETCTBEHHO, YPOBEHb OOBSCHEHHS] XMMHUYECKHX SIBJICHUH 3aKOHOMEPHO H3MEHSETCS OT MPOCTOro
OIUCAaHMSI «CIOCOOHOCTH» psAZia BELIECTB YYacTBOBATh B T€X WM MHBIX MPEBPALICHUAX K NOHUMAHUIO U
BBIPQ)KEHUIO HA COBPEMEHHOM HAYYHOM SI3bIKE OCOOCHHOCTEH MX CTPOEHHS M CBOWMCTB, BHadaie — Kak
TUIUYHBIX, @ 3aT€M M OCOOEHHBIX IpEJCTaBUTENENH TEHETHUYECKOro psAga COCIUHEHHUH BaskHEHIIMX
XUMHAYECKHX 3JIEMEHTOB.

[ToHumaHue CyTM XMMHUYECKOIO IPEBPAIIEHUS TEM CaMblM MOXET OBbIThb HPEICTABICHO Kak
3aKOHOMEPHO pa3BUBAIOIICECS OT MPOCTON KOHCTATAI[MH «HMCYC3HOBEHUS» BEIIECTBA U «IIOSBICHUS»
HEKOTOPBIX, JIETKO OOHapy)XHBaeMbIX IMPOJYKTOB HaOJIOJaeMOr0 IMPEBpaLIeHUs, K I[OAPOOHOMY
OIMCAHMIO U OOBSICHEHHUIO CYTH U MEXaHHU3Ma MIPOTEKAIOIIEH peaKIiH.

[IpencraBiaeHue copepkaHusl IMpeaMeTa Ha 3TOM 3Tane Kak 3aKOHOMEPHO DPa3BHBAIOILEIOCs U
«MaTepualIM3anus» B IPHUTOJHOM JUISI OCBOCHHS BHUJIE CPEICTB OPHUEHTHPOBKH MO3BOJISET JaTh
BO3MOKHOCTh CAMOMY y4YalleMycsi NMpojeJaTb COOCTBEHHBbIN NMYyTh ''BOCXOXKIEeHUsI" K Pa3BUTOMY
noHATHIO. «HyneBoil UK mpeaMera, TeM CaMbIM, M 3aKJIaJbIBA€T OCHOBY JUISI OCBOCHHUS OCHOBHBIX
MNOHATUHN U TEPMUHOB XMMUYECKON HAyKH IMPUMEHHUTEIBHO K COOCTBEHHOW MPAKTUYECKON NeSTeIbHOCTH
YUaIIUXCs, CBA3aHHOW C MPEBPAIICHUSMH BEIIECTB B XHMUYECKOM OITBITE.

CooTBeTcTBEHHO, B 8-9 Kiaccax Ha 06a3ze 3TOro Kypca MOKeT ObITh OPraHU30BaHO pPa3BOpaYMBAHUE
Y pa3BUTHE OCBOCHHBIX CXEM OINMCAHHS U OOBSCHEHUS MOBEICHUS BEIIECTB B XMMHUYECKHX PEaKIHUIX Ha
OCHOBE IepexoJia K COBPEMEHHBIM TPEACTaBICHUSAM O CTPOGHMH aTOMOB M 3aKOHOMEPHOCTSX
NPOTeKaHWS XWMHUYECKUX peakuuil. TeM caMblM COBpEeMEHHBIE XHUMHUECKHE TPEICTAaBICHHUS B
CHCTEMaTUYECKOM Kypce, IPeACTaIoNINe Nepe/l yJaluMKcs Kak OTBEThl Ha MOCTaBJIEHHbIE UMH CAMUMU
BOTIPOCHI, MOTYT OBITh YCBOCHBI, KaK 3aKOHOMEpPHbIe MPOAYKTbI Pa3BUTUsI 3HaHMii 1Mo ¢opme u
Co/Iep:KAHUIO.

OcHOBHBIE LeJIM M 32/1a4H Kypca:

* MOJTOTOBUTH YYAITUXCSA K U3YUYCHHUIO HOBOT'O YU€OHOTO MPEIMETA;

* CO31aTh [TO3HABATEIIbHYO MOTUBALIMIO K U3YUYEHUIO HOBOTO IIPEIMETA;

* 0TpaboTaTh T€ MPEIMETHBIC 3HAHUS U YMEHUS (B TIEPBYIO OUEpelb IKCIIEPUMEHTAIbHBIC YMEHUS, a
TaK)Ke YMEHUS pellaTh pacyeTHbIE 33/1a4i), Ha (OPMUPOBAHUE KOTOPHIX HE XBATaeT BPEMEHU MPHU U3YUEHUN
XUMHH B 8-M 1 9-M Kj1accax;

* pacckasarb O SIPKHX, 3aHUMATEIIBHBIX, SMOLIMOHATIBHO HACBIICHHBIX AMHU30aX CTAHOBJICHUS U PAa3BUTHS
XFMHH, Yer0 YUUTEITh, HAXO/SICh B BEYHOM IIEHTHOTE, ITOUTH HE MOXKET ce0€ TI03BOJIHUTH;

* UHTErPUPOBATh 3HAHUS MO MPEAMETAM E€CTECTBEHHOIO LHKJIAa OCHOBHOM IIKOJIBI HA OCHOBE
YUeOHOU AUCIUITITMHBI «XUMUS.

B xoz€e uX NOCTHKEHHUs pelaroTcs 3a1a4Hu.

- chopMHpOBaTH 3HAHUS O XMUMHUYECKOM SI3bIKE Yepe3 3HAKOMCTBO C HEKOTOPHIMH XUMHUYECKUMHU
JJIEMEHTaMU;

- 0TpaboTaTh T MPEAMETHBIE YMEHUS, HABBIKH (B MEPBYIO OUepeab JUIsl IPOBEACHUS IKCIIEPUMEHTA, JJIs
pELIEeHNs pacUETHBIX 3a7a4 10 XMMHH ), HA KOTOPHIE HE XBAaTAET BPEMEHU NPU U3YYEHUHU XUMHUH B 8 U 9
KJIaccax;



- I0Ka3aTh APKHUE, 3aHUMATEIbHBIE, SMOLIMOHAIBHO HACBIILIECHHBIE SIIU30/bl CTAHOBIICHUS U PAa3BUTHU
XMMHH, KOTOPBIE YUUTENb ITOYTH HE MOXKET ce0e MO3BOJIUTh IPU BEUHOM HEIOCTAaTKE BPEMEHH;

- I3y4YUTh CBOMCTBA HEKOTOPBIX BEILECTB, YaCTO MPUMEHSIEMBIX B JOMAIIHUX YCIOBHSAX;

- Ha4aTh paboTy 10 (OPMUPOBAHUIO KOMMYHUKATUBHON KOMITETCHIINH.

Tpeboeanus k pezyrbmamam odyueHus

K BaXHEUILNM JIUYHOCMHbIM pe3yibmamam N3y4CHNs BBOJHOTO Kypca XMMHUHU B 7 KJlacce
OTHOCATCS:

— MO3UIIMOHUPOBAHHUE YYCHHUKA B KAYECTBE JIEATEINS C(hepbl MaTEPUATBHOTO IPOU3BOICTBA,
OCYILLIECTBIISIOLIET0 NOJYyYeHHE HEOOXOAMMBIX JUIs MOJACP KaHUS JKU3HEAEATEIbHOCTH JII0JIeH BELECTB C
3aJJaHHBIMU CBOMCTBaMH, U3 UMEIOIUXCSI B €M0 PacCHOPsHKEHUH BELIECTB, JaHHBIMU CBOMCTBaAaMU HE
00/1aJa0IIINX

— MOHMMAaHUE UCTOPUKO-KYJIbTYPHOU 00YCIOBICHHOCTH CIIOCOOOB PEIICHHS 33/]a4H, CBA3aHHBIX C
IIPEBpAILEHHEM BEIIECTB, KaK OrpaHUYEHUH BO3MOXKHBIX CPEJICTB ICHCTBHUS;

— MOHUMAaHUE KYJIbTYPHOU UCTOPHH PA3BUTHSA XUMUYECKON HayKH KaK OOIIEr0 OCHOBAHUS [T €ro
COOCTBEHHOTO IIPOABHKEHUSI B IIPEIMETE;

— OCO3HaHUE 3HAYMMOCTH XUMUYECKON HayKu U MPAKTUKU JUIsI CYILIECTBOBAHUS COBPEMEHHOTO
YeJI0BEKA.

Memanpeomemnule pe3yibmampl U3y4eHUs] BBOJHOIO Kypca XMMHH BBIPAYKAIOTCS B TAKUX
HOBOOOPA30BaHUX, KakK:

— BO3MOJKHOCTb IIOCTAaHOBKM HOBBIX Y4e€OHO-IIO3HABATEJIbHBIX 33/Jad HAa OCHOBE aHaln3a
KYJIBTYpPHBIX CIIOCOOOB pelIeHUs MPAaKTUUECKUX 3ajjad B UICTOPUH NpeIMeTa XUMUU;

— BO3MOXXHOCTb HAaWTHU CpEICTBA JOCTH)KEHHS I103HABATEIbHOIO pe3yjbTaTa IpU aHalu3e
TEKCTOBBIX M MHBIX HCTOYHMKOB, 3aJalOIIMX KYyJIbTYPHYIO HOpPMY JEHCTBHMS B JaHHOH NpeaMETHO-
00yCIIOBJICHHOM CUTYaIHH;

— BO3MOXHOCTb HaxXOJMTh pELICHHE 3aJaud IleJICHANpPaBIEHHOIO MpPEBpAllleHUs BEUIECTB U
KOHTPOJIMPOBATh IOCTHKEHUE MOCTABICHHOM 1I€JIM HAa OCHOBE aHAJIN3a KyJIbTYPHO-UCTOPHUUECKOIO ONbITA
pelleHHs aHAJIOTMYHbIX 337134,

— BKJIIOYATH TpeajiaraeMple ydyuTeleM M OOHapy>KMBaeMble B MCTOYHHKAX CPEJCTBA PEIICHUS
XMMHUYECKHX 3a/lad B OCYLIECTBJICHME COOCTBEHHOIO IIO3HABATEJIILHOIO JACWCTBUS, ONpoOys HUX B
IIPOLIECCE BBIIOJIHEHUS XMMHUUYECKOTO OIIBITA.

Ilpeomemmnuie pezynvmamet U3y4eHus: XUMUH yYaIllIUMUCS 7 KIacCOB BKIJIIOYAIOT B CeOsL:

— (popMUPOBAHKE OHITHS XUMHUECKOT0 3JIEMEHTA KaK HHBAPUAHTA MTPEBPALLECHUS BEIIECTB U
OCHOBAHUS MOJPA3/IEJIEHUs UX HA IPOCTHIE U CIOKHBIE (XUMHUYECKHE COCTUHEHN);

— YMEHUE UCNOIb30BaTh YHUBEPCATIbHBIE «IIOCPETHUKI» XUMUYECKUX MPEBPALLIEHUH (TUTUYHbIE
KHUCJIOTHI M1 OCHOBAHUSI, OKUCIUTEIN U BOCCTAHOBUTEIH) JUI UACHTU(GHUKAILIMY U Pa3IMueHHs BELIECTB IO
UX XUMUYECKHM CBOHCTBaM;

— 3HaHUE BEIIECTBEHHbIX OCHOBAHUHN ()OPMHUPOBAHUS psAZla XUMUUYECKHX MOHATHHA B IPAKTUKO-
peoOpa3oBaTeIbHON AESITENTbHOCTH JIOACH;

— 3HaHUE JIEATENIbHBIX OCHOBAaHUI BKJIFOUEHMS PsiJia BELIECTB B 00MXO XMMUYECKON HAYKH;

— BJIaJIEHUE OCHOBHBIMU IIPHUEMaMU MOJIEIbHONW MHTEPIIPETALIMY XUMHUUECKUX MpEeBpalleHnui
(anemeHnTHast hopMysia, CXema MpeBpaleHNs BEIIECTB);

— IpUOOpETEHHsI ONBITA OCYILECTBICHHS MPEBPAIICHNU BEIIECTBA KaK HEMOCPEICTBEHHOM
MPAKTUYECKON OCHOBBI 00pa30BaHUs XUMUYECKUX MTOHITUH

— (popMUPOBaHKE IPEICTABICHUS O XUMUYECKOM OTBITE KAaK HCKIIOYUTENIBHO LIeJICHApaBIeHHOM
Y KOHTPOJIMPYEMOM JICHCTBUH, CONPSHKEHHOM C 00s3aTeIbHBIM BHINOJHEHHEM TpeOOoBaHuU 001ei u
JUYHOMN 0€301aCHOCTH.

B xoxe n3yuenust kypca «Beegenue B XUMHI0» y4alecs M0JIy4aT BO3MOKHOCTh
HAYYUTHCH:

- IPOBOJUTH XUMUYECKHUE OIBITHI,

-paBUILHO 0QOPMIISTH MPOBOUMBIE PAOOTHI,

- aHaJIM3UPOBATh PE3YIbTAThl XMMUUYECKUX pEaKLUH,

- paborats ¢ [lepuoamdeckoit TabIUIEH XUMUIECKUX DJIEMEHTOB,

- paboTaTh ¢ XUMUYECKHM 000pYJOBAHUEM,

- cobmonaTh npasuna Th npu npoBeaennn 1adbopaTopHbIX padoT,



- IPOBOAWTHE MUHU-HUCCIICAOBAHHNA B IOMAIITHUX YCJIOBUAX U KJIACCE,
- peuiaTb XUMHUYCCKUC 3adaun.

B pe3yabTare ndyueHusi XMuMHH YYeHHUK JT0JIKEH:
3HATh/TIOHUMATh
XUMUYECKYIO CUMBOIUKY. 3HAKU HEKOTOPBIX XMMUYECKHUX JICMEHTOB,
8adiCHellUe XUMUYecKue NOHAmMusL; XUMAYSCKHN JIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsI MACChI, arpPEraTHOE COCTOSIHUE BEIECTBA.
yMETh
Ha3b16amb: HEKOTOPBIC XMMUYECKHIE 3JIECMEHTHI M COSIMHEHUS U3YYCHHBIX KIIaCCOB;
00bsICHAMb. OTIINYHS GU3UUCCKHX SIBICHUN OT XMMUYCCKHX;
xapakmepu3oeams. CIOCOOBI PA3JICICHUSI CMECEH, MPU3HAKK XUMHUYECKUX PEaKIuii;
cocmaensims. PaccKasbl 00 YUEHBIX, 00 SJIEMEHTAX U BEIIECTBAX;
0bpawamvcsi ¢ XAMHYECKOM TIOCY/ION U 1a00paTOPHBIM 000PYI0BaHHUEM;
PAcno3Hasans ONbIMHLIM Hymem. KACIOPOI, YIIICKUCIIbII ra3, U3BECTKOBYIO BOAY M HEKOTOPBIC IPyTUe
BEIIECTBA MPH MOMOIIH KaYeCTBEHHBIX PEaKIIHIA;
BbIYUCTIAMb. MACCOBYIO JIOJIO XUMUYECKOT'0 3JIEMEHTa 110 (OpMYJIe COSTUHCHHS, 00BEMHYIO JIOJII0 ra3a B
CMECH, MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MACCOBYIO JIOJIIO TIPUMECEH;
HCIIONB30BATh MPUOOPETEHHBIC 3HAHKS M YMEHHS B [PAKTUYECKOM IS TEILHOCTH U TIOBCEAHEBHOM KU3HH IS
e (E30I1aCHOTO OOpAIICHUS C BEIIECTBAMH U MaTepPHAJIAMU;
9KOJIOTMYECKU TPaMOTHOT'O ITOBEJICHUS B OKPYKaIOIIEH Cpeie;
OLICHKH BIIUSTHHUS XUMHUYECKOTO 3arpsI3HEHHSI OKPYIKAIOIIEH Cpelibl HAa OPTraHU3M YelIOBEKa,
KPUTUYECKOW OICHKH MH(OPMAIIUHU O BELIECTBAX, UCIIOJIB3YEMBbIX B OBITY;
MIPUTOTOBJICHHS PACTBOPOB 33JaHHOW KOHIICHTPAIUH.

MeToabl KOHTPOJISI U OCHOBHBIE (DOPMbI KOHTPOJISI

MeToAbl KOHTPOJIA:

Ilo mecmy xoumpons wa >manax oOyuenus: TPEIBAPUTEIBHBIN (BXOIHOH), TEKYIIHHA (ONCPATUBHBIN),
WUTOTOBBIN (BBIXOHOM).

Ilo cnocoby oyenusanus: «PEUTUHTOBAS» TEXHONOTHA (OaJUTPHO-HAKOIHUTEIbHAS), «KAYECTBEHHAS
TEXHOJIOTUs (coueTaHhe METoJ1a HaOII0AEHUS C SKCIEPTHOM OLIEHKOM, T.€. YCBOWJI — HE YCBOMJI, OBJaJIell
— HE OBJIAJIEN).

Ilo cnocoby opeanuszayuu Konmpo/is: aBTOMaTHYECKHH (KOMIBbIOTEPHBIH), B3aUMOKOHTPOJIb, KOHTPOJIb
YUUTENS, CAMOKOHTPOJIb.

I1o 6edywum gpynkyusam. TMArHOCTUYECKUN, CTUMYJIUPYIOLINH, KOHCTaTUPYIOIUH.

Ilo cnocoby nonyuenus uHgopmayuu 6 xo00e KOHMPONA: YCTHBIM METOJ (BKJIIOYAET OIPOCHI,
cobeceloBaHuUs, 3aueThl), MPAKTUYECKUNH METOX (COCTOMT B HaOJIIOJEHHME 3a XOJIOM BBINOJIHEHUS
MIPaKTUYECKUX U JJAOOPaTOPHBIX paboT, a TAKKE MPOEKTOB).

DopMbI KOHTPOJIA:

- cobecedosanue (UCTIONB3YyEeTCA Ha BCEX dTanax OOY4YEHHs, IOMOTaeT BhIACHUTh TOHMMAaHHE OCHOBHBIX
MIPUHIIMIIOB, 3aKOHOB, TEOPU);

- onpocwl, 2Kcnpecc-onpocsl (UCTIONB3YIOTCS Ul ONEPAaTUBHOW TNPOBEPKUM YPOBHS TOTOBHOCTH K
BOCITPUSITHIO HOBOT'O MaTepuaa);

- 3auem (BBLAAETCS MEpeUeHb BOIPOCOB, OIJIAIIAIOTCA TPEOOBAaHUS K YPOBHIO HOJATOTOBKM), MOKHO
npeJyIarath MPOJIyMaHHYIO CHCTEMY 3a4€TOB C YI€TOM CHEeH(HUKH Kilacca;

-- camocmoamenvHas paboma (SBISETCA TUMUYHOM (OPMON KOHTPOJIS, MOJpa3yMeBaeT BHIIIOJIHEHUE
CaMOCTOSITENIbHBIX 3aJJaHUi 0€3 BMEIIaTeIbCTBA YUUTEN);

- - mecmuposanue (UCHOJB3YeTCsl A OMNEPaTUBHOM NPOBEpKM KayecTBa 3HAHMN YUaIIUXCS C
BO3MOKHOCTBIO MAIIMHHOTO BBOJA JAaHHBIX W aBTOMAaTH3MPOBaHHOW OOpabOTKM pPe3yIIbTaTOB,
TEXHOJIOTHUS OLIEHUBAHUS — PEUTHUHIOBas WM OTMETOYHAs);

- Ouckyccus (MOXeT ObITh OpPraHM30BaHa KaK B NMHCbMEHHOH, Tak MU B YCTHOM (opme, HCHOIb3YeT
coYyeTaHhe METOJI0B OIpoca 1 codece0BaHus);

- HaOnoenue (MPUMEHSETCS HA YPOKE-TIPAKTUKE M MOJPa3yMeBaeT OTCICKHBAHWE (POPMHPOBAHUS
YMEHUH, HaBBIKOM M IPHEMOB NPUMEHEHUS IPAKTHUECKUX 3HAHUH).




YYEBHO-TEMATHYECKHWH IVIAH

Tema

KomanyecTBo yacoB

B ToMm ynciie

[To paboueii

MPAKTUYCCKUX

pabor

71a00paTOPHBIX

pador

XuMus B HCHTPC CCTCCTBO3HAHUS

ITo mporpamme
= | O.C. I'abpuensna

= | mporpamme

MaremaTuueckue PacdCThl B XUMHH

(o]

HBJ’IGHI/I}I, MMPpOUCXOAAIINUC C
BCIICCTBaAMU

9

11

Pacckaspl o xumun

4

Hroro

35(2
pe3eps)

34

10




Conep:kanue Kypca

[IponeneBTHUeckuii Kypc XxuMuu «BBeieHre B XUMHIO» KypcC COCTOUT 3 YETHIPEX TEM:

[lepBas Tema «Xumua 6 uenmpe ecmecmeo3HAHUA) AKTYANBUPYET XUMUUYECKUE 3HAHUS
y4alMxcsl, MOTyYeHHbIE MPU H3YYEHHUH MpPUPOJOBENEHHs, Ouonoruu, reorpaduu, GU3MKUA U APYrHX
HAayK O TPHUPOJE. DTO YMEHBIIAET INCUXOJOTMYECKYI0 HArpy3Ky, BO3HHKAIOIIYIO C TOSBICHUEM B 8-M
KJJacce HOBOTO TPEMETa, IO3BOJISIET 3aMEHUTh CBSI3aHHBIE C 3TUM TPEBOXKHBIE OXHIAHHS Ha
MOJIOKUTETIbHBIE AMOIMM BCTPEYM CO CTapbiM 3HAKOMBIM. llapaiiensHo MpOBOAMTCS MBICHbL 00
UHTETPUPYIOIIEH pOJIM XMMHM B CHCTEME ECTECTBEHHBIX HAyK, 3HAUMMOCTH 3TOr0 IpeAMeTa Jyis
YCIICIIHOTO OCBOGHMSI CMEXHBIX TpeAMETOB. Takas MeXNpeIMeTHas HMHTETrpauusi CIOCOOCTBYET
(bOpMUPOBAaHUIO €MHON E€CTECTBEHHOHAYYHOH KAapTUHBI MHpa YK€ Ha HAyaJlbHOM JTale H3y4eHUs
XUMUH.

B cootBerctBUM € TpeOOBaHUSIMU TOCYJApPCTBEHHOIO 00pa30BaTENbHONO CTaHIapTa B Kypce
MIOTYEPKUBACTCS], YTO XUMHSI — HayKa SKCIIEPIMEHTAIBHAS, TO3TOMY PacCCMaTPUBAIOTCS TAaKUE TIOHATHS,
Kak SKCIIEpUMEHT, HaOII0/IeHHe, U3MEPEHUE, ONMCaHKEe, MOICTTMPOBAaHHUE, TUTIOTE3a, BHIBO/.

Jnst oTpaboTKH MPAKTHIECKUX YMEHWH YYaluXCsl OTOOpPaHBI HECIOXKHBIE U TICHXOJIOTHICCKU
JIOCTYITHBIE UISi CEMHUKJIACCHUKOB JIAOOPATOPHBIE M MPAKTUYECKUE PabOThI, KOTOPBIE 3HAKOMBI UM IO
HAYQIPHOMY KypCy €CTECTBO3HAHHMS W JIPYTMM €CTECTBEHHBIM JUCIMIUIMHAM: O3HAKOMIICHHE C
HECJIO)KHBIM JTa0OpaTOpHBIM  000pyAOoBaHHEM (YCTPOMCTBO INTATHBAa, HArpeBaTelIbHBIX MPUOOPOB,
XMMHUYECKOW TIOCYZbI, KOTOPYIO OHHM MPUMEHSIIM paHee), MPOBEICHHE NPOCTEHIIHNX OIepanui ¢
o0opyI0oBaHHEM M BellecTBaMHU (IIpaBWJIa HarpeBaHus, (QuKcaiys pe3ysabTaroB HAOMIOACHUS U UX
QHaM3 M T. JA.). OTOM LENU CHOCOOCTBYET MPEIYyCMOTPEHHBI B Kypce AOMALIHUN XUMUYECKHUM
SKCHEPUMEHT, KOTOPBIN MOITHOCTBIO COOTBETCTBYET TPEOOBaHMSIM 0€30MaCHOCTH MPU €0 BBINOJIHEHUH
M BKJIOYAaeT YIIEAIINEe HbIHE U3 MPAKTUKA OOyYeHHS XHMHH OKCIIEPUMEHTAJIbHBIE PaOOThI
JIOHTUTIOAHOTO (IPOJODKUTENIBHOTO TI0 BPEMEHH) XapakTepa (BbIpallliBaHUE KPUCTAILIOB, HAOIOICHUE
3a KOPpO3Ueil METAJIOB).

Bropas tema kypca «Mamemamuka ¢ xumuu 1Mo3BOJSIET OTPaOOTATh pacyeTHbIC YMEHHS,
CTOJIb HEOOXOIMMBIE TIPH PEIICHHH XWMHYECKHX 33/1a4, B MEPBYIO OuYepe/lb Ha HAXOXKICHHE YacTH
1enoro (MaccoBast JIOJISl 3JIEMEHTa B CIIO)KHOM BEILIECTBE, MaccoBas M OOBEMHAs! /IO KOMIIOHEHTOB B
CMecH, B TOM YHCIle W Joiis mpumeceid). Kak BHIHO, BHUMaHHE oOparmaercsi He CTOJBKO Ha XHMHIO,
CKOJIbKO Ha MaTEeMaTHKy.

Tperbst TeMa «Aenenusn, npoucxodoauwgue ¢ geujecmeamuy AKTyaTU3UPyeT 3HAHUS yYaIlUXCS O
(U3MUECKUX U XUMUYECKUX SIBJIEHUSX, MONyYEeHHbIE Ha YpOKax IO APYTUM IpeAMeTaM, TOTOBHUT MX K
M3YYEHHUIO XMMHUYECKOTO IPOLIEcca Ha CIISAYIOIIEeH CTYIIeHH 00yJeHusI.

Yersepras Tema «Pacckazvt no Xxumuuy BKITIOYaCT UHTEPECHBIE CBEICHHS O PYCCKHX XUMHUKAX,
00 OT/IENBHBIX BEILECTBAX M HEKOTOPHIX XUMUYECKHUX PEAKLIUX.

M3ydenne mpemiaraeMoro  Kypca — NpeIycMaTpuBaeT — TOBBIIICHHWE  YIAEIBHOTO — Beca
CaMOCTOSITEIbHON palboThl ydaluxcs, HampuMep, IMpH TPOBEACHUH JIOMAIIHETO XHMHYECKOrO
OKCIIEPUMEHTa W OOCYKIEHWH €ro pe3yJbTaroB, MOATOTOBKE COOOIICHWA JUIS  YYSHHYECKUX
KOH(EPEHIH, 3aliTe MPOEKTOB, BEIOOpE 00BEKTa JUIs MOJATOTOBKM COOOLIEHUS WM MPOEKTa U Ap.
Kypc HampaBieH Ha pa3BUTHE TAaKMX JIOTHUECKMX OIEpalii MBIIDICHUS, KaK aHaJIW3 W CHHTE3,
CpaBHEHME Ha OCHOBE aHajiM3a W CHHTe3a, OOOOIIeHHE, BBIIBM)KEHHE W IOATBEPXKACHHE WIN
OIIPOBEPIKEHUE TUTIOTE3 U T. II.

B 3akimoueHne MOXHO OTMETHTh, YTO B Kypce IMOYTH HE 3aTpOHYThI TpeOOBAaHMS CTaHAapTa
XUMHYECKOTO 00pa3oBaHMs Ui OCHOBHOM IIKOJIBI, HAlPHUMEP CHMBOJBI XHUMHYECKHX DJIEMEHTOB U
(opMyIbl BEIECTB CEMHKJIACCHUKH ydaT TOJBKO IO JKEJTaHHI0, HE MPEJyCMOTPEHO COCTaBIICHHE
(GbopMyI BEIIECTB U YPaBHEHNH XUMUYECKUX PEaKIUi, KOTOPbIE SBISTFOTCS MaTePHAIIOM TSl U3y9IEHHUS B
00s13aTeNIbHOM KypCce XUMUH.

Conepxanue

(1 4 B Henento; Bcero 34 4.)

Tema 1. Xumus B ueHTpe ecrectBo3Hanus (11 v)

Xumus kax yacms ecmecmeosHanus. 1lpeovem xumuuy. ECTeCTBO3HaHME — KOMITIEKC HAYK O TIPUPOJIE.



Hayku o mpupome: ¢wsuka, xummus, Ouonormss u reorpadus. IlomoxurenbHOE W OTpUIATENHHOE
BO3/ICICTBHUE YeI0OBEKA HA IPHPOLLY.

ITpenver xumun. Tena u BemectBa. CBOMCTBAa BELIECTB KAaK WX HHAMBUAYAIbHBIC IPU3HAKH.
CBoiicTBa BEIECTB KAK OCHOBA MX IIPUMEHEHHSL.

Memoowvr  uzyuenuss ecmecmegosHanus. HaOMIONEHWE Kak OCHOBHOM METOJ  TTO3HAHUS
OKPY’KaoILEro MUpa. Y CIIOBUS POBEICHNs HaOmoAeH s. [ MoTesa Kak Mpe/iionoKeHue, OObsACHSIOIIee
WIM TPEACKA3hIBAIOIIEe TMPOTEKaHWe HaOMOAaeMoro sBieHus.. OJkcrepuMeHT. Jlabopartopwusi.
OKCcrnepuMeHT JabopaTopHblil U poMamHui. CriocoObl (MKCUPOBaHUS pPE3yJIbTaTOB AKCHEPUMEHTA.
CrpoeHue Im1aMeHn CBeYH, CyXOro TOprUero, CIMPTOBKY.

Mooenuposanue. Monenn Kak aOCTpaKTHbIE KONHU H3Yy4aeMbIX OOBEKTOB M IPOLIECCOB.
Mopnemu B ¢usuke. dnexkrpodopHas MammrHa Kak abCTpakTHask MOZETb MOJTHUU. Mojieru B OHOJIOTHML.
buonornueckre Mymsbku. Mozenu B XMMHMU: MarepuasibHble (MOJEIM aTOMOB, MOJIEKYJ, KPUCTAILIOB,
anmaparoB ¥ YCTAHOBOK) M 3HAKOBBIE (XMMHYECKUE CUMBOJIbL, XUMHYECKUE ()OPMYIIBI i YPABHEHUS).

Xumuueckas cumgonuka. XUMHYECKUE€ CHUMBOJbL. VX HamucaHue, MPOM3HOIIEHHE W MH-
dopMarsi, KOTOpYyHO OHH HecyT. Xumudeckue (opmynsl. VX HamucaHue, NPOU3HOIICHUE U
uHpopmarys, KoTopyro oHu HecyT. HIekchl U KO3 pUIueHTHI.

Xumust u gpusuxa. YHUBEPCATBHBIN XapakTep MOJIOKEHUN MOJICKYJSIPHO-KHHETHICCKON TEOPHHL.
[TonstTust «arom», «MOJeKylla», «oH». Kpuctammueckoe cocrosHue BemlecTBa. Kpucramummueckue
pereTka TBepbIX Bernects. Juddysus. bpoyHoOBCcKoe nBHKEHHE.

ArperatHoe  cocTosHME BewlecTBa. ['a3000pasHble, JKUAKME M TBEpIble  BEIIECTBA.
Kpucrammyeckue 1 amopgHbie TBep/bie BemecTBa. Du3nueckue U XUMHUYECKUE SBICHHSI.

Xumusa u 2eoepaghus. I'eonormyeckoe CTpoeHHE IUIAHEThI 3eMJISL: sApO, MaHTHs, JuTocepa.
ONEeMEHTHBI COCTaB TI'EOJOIMUYECKHMX COCTaBHBIX 4YacTell IUIaHeThl. MuHepanbl W TOpHBIE MOPOJIBL.
Marmarudeckue 1 0caiouHble (OpraHMuecKue U HEOPraHMYECKUE, B TOM YHCIIE U TOPIOYHE) TIOPOIbL.

Xumusi u Ouonocus. XUMHUYECKUH COCTaB >KMBOW KIIETKH: HeEOpraHudeckue (Bojga U
MHHEpAJIbHbIE COJIM) M OpraHudeckue (OesKu, >KUpbI, YIIeBObl, BUTAMHUHBI) BemecTsa. [IpocTbie u
CJIO’KHBIE BEIIECTBA, UX POJIb B KU3HEAEATEIILHOCTU OpraHu3MoB. bronoruyeckast poib BOAbI B )KUBON
kierke. Porocunte3. Ponb xnopoduina B npouecce porocuntesa. bronornueckoe 3HaueHue KUPOB,
0eKoB, FIPUPHBIX MaCE, YIIIEBOJAOB U BUTAMUHOB JJIsI )KU3HEAEATEIIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuy. IIoHSTHE O KauyeCTBEHHBIX PEAKLMAX KaK O PEAKLMIX,
BOCIPUHUMAEMBIX OPraHOJIEITUYECKHU: C TIOMOIIIBIO 3pEHMsI, CIIyXa, 00OHSIHUSA. AHATUTUYECKUH YPPEKT.
OmnpenensieMoe  BELIECTBO M PEAaKTUB HAa HEro. BO3MOXHOCTP M3MEHEHMS MX pOJIM  Ha
MPOTHUBOIOJIOKHYIO.

Jemonctparmu. 1. Komtekius pasHbIX Tel U3 OJHOTO BEIIECTBA WM MarepHana (Harpumep,
nabopatopHas rmocyna u3 crekia). 2. Komtekuuys pa3nuyHbIX Teln ik GoTtorpaduil Ten U3 aTlOMUHUS
JUTSL WUTIOCTPALIMK UJIEU «CBOWCTBA — MpHUMEHEHHe». 3- YueOHoe 000pyJoBaHHe, UCIIOJIb3YeMOe MpH
u3ydyeHuu (usuku, Ouonoruu, reorpaguu u xumuu. 4. DnekTpodopHas MallvHa B JEUCTBUU. 5.
['eorpaduueckue mogenu (rmodyc, kapra). 6. buonornueckre Moaenu (MyJsDKH OpPraHOB U CHUCTEM
OpPraHoB PacTE€HHH, )KUBOTHBIX U 4YeioBeKa).7. Ou3nueckre 1 XUMUYECKUE MOJIETM aTOMOB, MOJIEKYJT
BEIIECTB M MX KPUCTALIMYECKHX peleToK. 8. OObeMHbIE U IIApOCTEPIKHEBBIE MOIENN MOJIEKYJ BOJBI,
YIJIEKUCIIOTO M CEPHUCTOrO ra3oB, MeTaHa. 9- PacnpocTpaHeHue 3amaxa OJIEKOJNIOHA, JYXOB WU
ne3o10panTa Kak nporece aupdysun. 10. OOpasubl TBEpPAbIX BEIIECTB KPUCTAUIMYECKOTO CTPOEHHUSI.
11. Monmemu xpuctauimyeckux pemerok. 12. Tpu arperatHsix coctosHus Boapl. 13. IlepennBanue
YIJIEKUCIIOTO ra3a B CTaKaH, ypaBHOBEIIEHHbIN Ha Becax. 14. Komekims KpucTaummyeckux 1 aMop(HbIX
BEIIEeCTB U u3Aenuit u3 Hux. 15. Komnekuust MuHepasnos (J1a3yput, KOpyH[I, XaJbKOIUPHUT, (ITFOOPUT,
ramut). 16. Komnekims ropHbIX Mopoa (IpaHUT, pa3auyHble (GOopMBbl KajbLUTAa - MeEN, Mpamop,
u3BecTHAK). 17. Kommekiusi roprounx HCKOMaeMbIX (HedTh, KaMEHHBIN Yrojib, ciaHibl, Topd). 18.
CrinproBast 3KCTpaKIus XJI0poduiuia u3 3eNeHbIX JUCTheB. 19. [IpokanBanue cyxoii 3eJIeHH pacTeHUui
B My(denpHOM meun s KOJIMYECTBEHHOTO ONpeNeNieHHs] MUHEpaIbHBbIX BellecTB B HuX. 20.
KauectBeHHas1 peakiys Ha kuciopon. 21. KauectBeHHas peakuys Ha yriekucislii ras. 22. KauectBeHHas
peaKIysl Ha U3BECTKOBYIO BOJY.

JlabopaTopHble onbIThl. 1. Onucanne CBOWCTB KMCIOPOJA, YKCYCHOM KUCIIOTBI, ATFOMUHHS.



2. Crpoenne IUIaMeHHM CBeud (CIUPTOBKH, CyXOoro roprodero). 3. HalOmiogenue OpoyHOBCKOTO
JIBIDKCHUS YaCTUYEK YEPHOM TylIM MO MHUKpocKonmoM. 4. M3ydeHue rpaHUTa C TOMOIIBIO
YBEJIMUUTENHHOTO cTeka. 5. OOHapyXeHHe Kupa B CeMEHaxX IOJICOIMHEYHHMKA U TPEIKOro opexa. 6.
OO6napyxeHue >(QHUPHBIX Macel B amneabCHHOBOM Kopke. 7. OOHapyxeHHe Kpaxmana U Oenka
(KJIEWKOBMHBI) B NIICHUYHON Myke. 8. OOHapy)KeHHE YTJIIEKMCIIOrO ra3a B BBIIBIXaEMOM BO3JIyXe C
MOMOIIIBIO U3BECTKOBOM BOJBI.

JomamnHuii s3xcnepumenT. 1. V3roroBnenre Moeneit Monekyln u3 miactwimHa. 2. nddy3us
MOHOB TIepMaHraHaTta kKaimus B Boje.3. M3yuenue ckopoctu muddysun asposzoneit. 4. [Juddy3us
caxapa B Boje. 5. OmbITBI C MYCTOM 3aKpHITOWM TUIACTUKOBOW OyThUIKOH. 6. KommuectBeHHOE
OTIpeJIeTICHUE COJICPKaHMs BOJIbI B CBEXKEH 3eieHH. 7. B3anMoielicTBre acCKOpOMHOBOM KHCIIOTHI C HOJIOM.
8. 3ydeHune cocTaBa MOJMBUTAMHHOB M3 IOMAIIHEH anTedyku. 9- OOHapykeHne Kpaxmaina B IPOIyKTax
MUTaHUSL.

IIpakTuyeckas padora 1. 3HakoMcTBO ¢ JiabopaTopHbIM oOopyaoBanuem. I[IpaBuiia
0e30IacHOCTH TIpU paboTe B XMMHUYECKOM KabuHeTe (J1TabopaTopum).

IIpakTyeckas padora 2. Habmopenue 3a ropsmeil ceeyoil. YcrpoiictBo criproBku. IlpaBuna
paboThI ¢ HarpeBaTebHBIMU ITPUOOPAMHU.

Tema 2.
Maremaruka B xumun (9 1)

OmHocumenvhvle amomHas u mMonexyiapHas maccel. 1loHsatne 00 OTHOCHUTENbHBIX aTOMHON U
MOJIEKYJSIPHOM Maccax Ha OCHOBE BOJOPOAHOW enuHMIbL. OrmpeneneHre OTHOCHTENIBHOM aTOMHOM
MacChl XUMHYECKUX JIEMEHTOB MO Mepuoandeckoi Tabnume. Haxoxaenue mo ¢gopmyse BemecTa
OTHOCUTEIILHON MOJEKYJISIPHOM MacChl KaK CyMMbl OTHOCUTEJIBHBIX aTOMHBIX MacC COCTABIISFOIINX
BEIIIECTBO XUMUYECKHX 3JIEMEHTOB.

Maccosas 0ons xumuueckoz2o snemenma 6 cioxcHom seujecmee. T1oHATHE 0 MaccoBo# fone -(W)
XAMUYECKOTO 3JIEMEHTa B CJIOKHOM BEIIECTBE M €e pacyer mo ¢opmyne BemiectBa. HaxoxmeHne
dbopMyJbl BelecTBa MO 3HAYCHUSIM MAacCOBBIX JIOJI€H OOpa3yroIIMX €ro 3JIEMEHTOB (A7l 2-4acOoBOTO
W3yUYEHHS Kypca).

Yucmowie sewecmsea u cmecu. Tlonstne o unctom BemiectBe W cMecd. Cmecu Ta3oo0pasHbe
(Bo3ayX, NpUPOIHBIA Ta3), kuakue (HedTh) M TBepAble (TOpHBIE MOPOIbI, KyIMHApHbIE CMECH,
CHHTETHUECKHE MOIoIIHe cpeicTBa). CMecH TOMOTeHHBIE U FeTepOreHHbIE.

Obvemnas donst kKomnonenma 2azo6ou cmecu. TloHsTe 00 00beMHOM 05e (() KOMIIOHEHTA
razoBoil cMecu. CocraB Bo3/yXa U MPUPOAHOTO rasa. Pacuer oObeMa KOMIIOHEHTa ra30BOM cMecH IO
€ro 0ObEMHOM J1071€, ¥ HA0OOPOT.

Maccosas dons sewgecmea 6 pacmsope. Tlonstie o0 MaccoBoi mone (W) BelecTsa B pacTBOpe.
PactBoputens 1 pacTBopeHHOE BeliecTBO. PacyeT Macchl pacCTBOPEHHOT'O BEIIECTBA [0 MAacCe pacTBOpa U
MacCOBOM J10JI€ PACTBOPEHHOTO BEIIECTBA U APYTHE PACUETHI C UCTIOIb30BAHUEM ITHX MOHATHN.

Maccosas oonsi npumeceii. TlonsTHe 0 YMCTOM BelIecTBe M mpuMmecu. MaccoBas mons (W)
npuMecu B oOpasie HcxojaHoro BemiecTBa. OCHOBHOE BellecTBO. PacueTr Macchl OCHOBHOIO
BEIeCTBa IO MAacce€ BEILIECTBA, COJEPIKAILEro OIpPEIeICHHYI0 MAacCOBYIO [OJII0 INpUMECed, U
JIpYTU€ pacueThl C UCIOJIb30BAHUEM ITUX OHATHH.

Jemoncrpanuu. 1. Munepans! kynput u TeHopuT. 2. Okcun prytu(Il). 3. Komnexuuun
Pa3IMYHBIX BHAOB Mpamopa U U3enuil (WM WUTIOCTpAui u3aenuii) u3 Hero. 4. CMech peuHoro u
caxapHoro mnecka u ux pasueinenue. 5. Komnexknus «Hedts u Hedrenpoaykte». 6. Komrekuus
OBITOBBIX CMecel (KyJIMHApHBIE CMECH, CHHTETHUECKUE MOIOIIUE CPEICTBA, MIAMITYHU, HAMUTKA U
np.). 7. JlnarpaMmma o0beMHOTO cocTaBa Bo3ayxa, 8. Jlmarpamma oObeMHOTO COCTaBa MPUPOTHOTO
raza. 9- IlpuroroBneHune pacTBopa C 3aJaHHBIMM Macco M MacCOBOH [J0JIell PAacTBOPEHHOTO
BemecTBa. 10. OOpa3iibl BEMIECTB U MaTEPUATIOB, COJEPIKAIIUX OMPEICTCHHYIO JIOTI0 MPUMECEH.

JNomamuuii JkcnepumeHT. 1. l3ydeHue coctaBa OBITOBBIX KYJIHHAPHBIX U
XO35IUCTBEHHBIX CMeCeH 1o ATHKeTKaM. 2. [I[puroroBiieHue pacTBopa CoJu, pacueT MacCOBOW 10U
PacTBOPEHHOTO BEILECTBA U OMNBITHl C MOJY4YeHHBIM pacTBopoM. 3- H3yyeHuwe cocTaBa
HEKOTOPBIX OBITOBBIX U (papMalleBTUUYECKUX MpernapaToB, COAEPXKAIIUX ONPEAEICHHYIO 0TI
MIPUMECEH, M0 UX ITUKETKAM.



IIpakTyeckas paGora 3- [lpuroroBieHue pacTBopa € 3aJaHHON MacCOBOM J0jel
PacTBOPEHHOI'O BEUIECTBA.

Kountpoabnas padora Ne 1 «MaTemaTtuyeckue pacieTbl B XUMHUK»

Tema 3.

SIBjenus, npoucxoasimue ¢ Bemecrsamu (11 4)

Pazoenenue cmeceii. TlonsTue o pas3feleHHMH cMeceld W OYUCTKE BemecTB. HekoTopeie
MPOCTEUIIINE CIOCOOBI pa3felieHUus] CMecel: MPOCEeMBaHME, pa3AClieHHe CMECEl MarHuToM,
OTCTauBaHME, JCKaHTAalMsA, LEHTPU(PYTUPOBAHUE, pa3JeleHUEe C IOMOILBIO JEIUTEIbHON
BOPOHKH.

Qunvmposanue. GunbTpoBanue B 1a00paTOpUH, OBITY U Ha NTpou3BoACTBE. OUIBTpAT.

Aocopbyua. lloustue o0 axcopOumum u aacopOeHTax. AKTUBUPOBAHHBIM Yrojb Kak
BaXHEHIIUNH agcopOeHT, ero Mcmoib30BaHUE B ObITY, HA IIPOU3BOJACTBE U B BOCHHOM JEI€.
YerpoiicTBO IPpOTUBOrasa.

Hucmunnayus, kpucmaniuszayusa u evinapueanue. JUCTUILIALMSA KaK IIPOLECC BBIICICHUS
BELIECTBA U3 XUAKOM cMmecH. JlucTuimmpoBanHas Boja U obiiacTu ee mpuMeHeHus. [leperonka
Heptu. Hedremponykrsl. PpakiuoHHas NeperoHka >XUAKOro Bosayxa. Kpucrammuzanus u
BBIMIAPUBAaHKE B Jabopatopuu (KPUCTAILIU3ATOPHl U GappopoBbIie YAIIKU ISl BEINAPUBAHMS) U
IIPUPOJE.

Xumuyeckue peakyuu. IloHATHE 0 XMMUYECKOW peaklMU KaK MpPOIeccCe NpeBpalleHUs
OJIHUX BELIECTB B IpYyrue. Y CIOBUS TEUEHUS U NIPEKPAIEHUS XUMUYECKUX PEaKIUM.

Ilpusnaku xumuyeckux peaxkyui. VI3mMeHeHue 1BeTa, BbINIaJICHUE OCA/IKa, pACTBOPEHUE
ocaJKa, BbIJEIEHUE rasa.

JdemoncTrpanuu. 1. [IpocenBanue cMecu MyKH U caxapHoro mecka. 2. Pasnenenue
CMECH IMOPOUIKOB CEPBI U Kesle3a. 3. Paznenenne cMecu MOPOLIKOB cephl U necka. 4. Pa3nenenue
CMECH BOJABl W PACTUTEIBHOIO Macjia C T[OMOUIbI  JEIUTEIbHOM  BOPOHKH. 5.
Lentpudyrupopanue. 6. OunbTpoBanue. 7. PecnupatopHble Macku U MapJiieBble MOBS3KHU. 8.
AncopOIIMOHHBIE CBOMCTBA aKTUBUPOBAHHOIO yris. 9. Cuiiukaresiab U €ro NpUMEHEHUE B ObITY U
nerko npombinuieHHOCTH. 10.  IIpotmBoras wum ero ycrpoiictBo. 11. Ilonyuenue
JUCTUJNIMPOBAHHON BOJbI C TOMOIIIBIO J1a00PAaTOPHON YCTAaHOBKHU JJI IEPETOHKU KUJIKOCTEH.
12. Komneknusa «Hedts u Heprenmpoaykts». 13. Paznenenue cmecu nepmaHraHara M
auxpoMara Kalus crnocobom kpuctamum3auuu. 14. B3aumoneiicTBue MOpPOIIKOB Xele3a U
ceppl npu HarpeBaHuu. 15. IlomydeHue yriekucioro raza B3aMMOJEWCTBHEM Mpamopa ¢
KHCJIOTOH U OOHapyXeHHE €ero ¢ IOMOIIbI0 H3BECTKOBOM BoAbl. 16. Karanutuueckoe
pasjioxkeHue TMepokcuja Bojaopoaa (KaTaiu3aTop — JAUMOKCHA Mapranma). 17.
depMEeHTaTUBHOE Pa3I0KEHUE MEPOKCHIa BOJAOPOJA C MOMOINbI0 KaTad a3bl. 18. KuciorHsiit
OTHETYIIUTENb, €ro YCTPOMCTBO W NpUHIMN aAeWcTBus. 19. Peakums HedTpanusanuu
OKpallleHHOTO (eHoJ(TaJIenHoOM pacTBopa meaouu kucioToil. 20. BzaumonelicTBue pacTBOpoB
IepMaHralata M JAuXpomaTa Kajius ¢ pacTBopoM cyinbduta HaTpus. 21. Ilomyuenue ocaaxa
rugpokcuna Menu (II) wnm runpoxcupa sxenesa(lll) peakuumeit o6mena. 22. PacTBopeHue
MIOJYYEHHBIX OCAJKOB THJIPOKCHAOB MeTa/uloB B Kuciore. 23. [loaydeHue yriekuciaoro rasa
B3aUMO/ICICTBUEM pacTBOpa KapOoHaTa HATPUS C KUCIOTOM.

JlaGopaTopHblie onbIThl. 1. M3rotoBnenue ¢uiabTpa U3 GUIBTPOBAILHON OyMaru wiu
OymaxkHoil canderku. 2. 3ydueHue yCcTpoilcTBa 3aKUTaliKu U €€ IMIaMEHU.

Jdomamnuii 3xcnepuMeHnt. 1. PazieneHue cMecu Cyxoro MOJIOKa U PEYHOro Mecka. 2.
H3roroBneHre MapiaeBOi MOBSA3KH KaK CPeACTBA MHMBHUAYAIbHOW 3alIUTHI B IEPUOJ] ATUAEMHUHU
rpunna. 3. OrcrauBaHuE B3BECH IOPOILIKA JUIsl YUCTKM MOCYAbl B BOJAE U €€ AcKaHTauus. 4.
AncopOnusi aKTUBHPOBAHHBIM yTJIEM KpacsmIMX BEIIECTB TEMCH-KOMBL. 5. AncopOorus
KYKYpY3HbBIMHM NaJIOYKaMM MapoB MNaxyudux BemecTB. 6. M3yueHue cocraBa M INpUMEHEHUS
CHHTETUYECKHX MOIOUINX CPEACTB, COAEPKAIINX IH3UMBL. 7. PaznokeHne cMecH MUThEBON COJIBI
U caxapHOW myapsl npu HarpeBaHuu. 8. PacTBopeHnue B Boje Tabnetku acrnupuHa YIICA. 9.
[IpuroroBiieHne H3BECTKOBOM BOAbI W omnbIThl ¢ Hel. 10. B3aumoneictBue pacTBopa
nepMaHraHara Kajaus ¢ acKopOMHOBOW KUCIOTOM.



IpakTuyeckasi padora 4 (JJOMAaIIHUI SKCIEPUMEHT). BripainBanue KpUCTaIOB COJIH.

IIpakTuyeckas padora 5. OunucTka NOBApEHHOMN COJIM.

[MpakTuueckas padora 6 (qomanrHuii SKkcriepuMenT). Koppo3us meTasios.

Tema 4.

Paccka3spl mo xumum (3 4)

Yuenuueckas kongepenyus «Bvidarowuecs pycckue yuenvie-xumuxuy. JXu3Hb H
nestenpHocTh M. B. Jlomonocoga, JI. 1. Menneneesa, A. M. byrneposa.

Koukypc coobwenuii yuawuxcsa «Moe ntobumoe seuwjecmeoyn. OTKpbITUE, MOJTyYEeHUE U
3HAYCHUE BHIOPAHHBIX YYAIIUMUCS BEIIECTB.

Kouxypc yuenuueckux npoexmos. HccinepoBaHus B 00JaCTH XUMHUYECKUX PEAKIIMA:
¢doTocuHTE3, rOpeHNe U MEUICHHOE OKUCICHHUE, KOPPO3Hs METAJNIOB M CIIOCOOBI 3aIIUTHI OT Hee,
JIpyTye peaklny, BHIOpaHHbIE yUYalllUMHUCS.



Yyeono-meronnueckuii KoMILIEKC:

Iabpuensu O.C. BBogusiii kypc B xumuto 7 knace. [lponenesruueckuii kype. M.: JIpoda,

2017r.

I'a6puensn O.C., Hlumapesa I'.A. Xumun: MeToauueckoe mocoOre K MporneIeBTHICCKOMY

Kypcy 7 xiacc. M.: Jlpoda, 2017r.

Ia6puensu O.C., llunapesa I'.A. Xumus. Pabodas terpans 7 kinacc. M.: lpoda, 2017r.
INabpuensu O. C., Octpoymona U. I'. Xumus. [Ipaktukym K yueOHOMY MOCOOHIO «XHUMHUSI.

BBoausrii kype. 7 kinace. M.. lpoda, 2014 r.

Memoouueckoe obecneuenue npozpammol

IIpu npoBeneHNM 3aHATHI MTPEANONIAraeTCsl UCIIOJIb30BAHUE PA3JIMYHBIX POPM M METO0B PabOTHI,
npeaycMaTpuBaeTCsl IPUMEHEHNE HHIUBUAYATIbHBIX, TPYIIOBBIX, AU depeHunpoBaHHbIX (HopM.

MeTtoanl

Dopmbl

e CuioBecHblii (Oece/bl, TBOPUYECKUE BBICTYILICHHUS)

e JlurepaTypHblii (UCIIOJIH30BAHKE CTICIIMAIBHON
JIUTEpaTyphl, MATEpUAIOB EPUOAUIECKOM NI€UaTH,
0T4eThI 00 UTOrax paboTHI)

e Kaprorpadpuuecknii (aHasu3 KapT, pa3InyHbIX 110
COJIEPKAHUIO)

e Crarucruuyeckuii (MCTIOIB30BaHUE IIUPPOBOTO
Marepuana, rpaguKoB, quarpaMmm, oopadoTka
COOpaHHBIX JTAHHBIX )

e BusyanabHoe HaGmonenne ( cOop nHGOpMaLUN
MyTeM HaOJII0IeHH 32 00 BEKTaMM )

e MHccaenoBareibcknii (IpoBeIeHNE HAYUYHBIX
UCCIIEI0BAaHHI, OIIBITOB)

e IIpakTnueckuii ( Ipu BBINOJTHEHUN MPAKTHUECKUX
3a/1aHHi )

JICKOIMOHHO-CEMHUHAPCKUC
3aHATHUA

MPAKTUYICCKUC 3aHATHUA
MaCCOBBIC MCPOIIpUATHUSA

camocTosTeNbHas paboTa
y4aruxcs

WH/IMBU/yaJIbHAs paboTa
(HayYyHOE KOHCYJIbTUPOBAHHE
M0 MHAWBUAYaJIbHbIM
UCCIIEIOBATENLCKUM TEMaM,
oubnuorpaduueckast TOMOIIH)

BCTPEYH, HHTEPBBIO

COLIMOJIOTUYECKUN OITPOC

Yueono-memoouueckue cpeocmea ooyuenusn

MarepuaJjbHo- e Hamunune TCO: xomnbioTEp, JKpaH ,

TEXHUYCCKHUE YCJI0BUSA

Mopaean-31eKTPOHHBbIE CTEH/IbI

CnpaBouHo-uHpopmalmonueiii  crenn  «llepuogudeckas

cucTeMa XuMudeckux aiaeMeHToB J[.M1. Menaeneeray.
Odopmurenbckue  MPUHAMICKHOCTH:  (IIOMACTEpHI,

ryailib, KpacKH, KJei, KapaH/aailu, BATMaHBbI.

Harmsimaple mocoOust: TaOnMuUIlbl, pa3IaTOYHBIM MaTepual,

MIPUPOJIHBIN MaTepHAIL.

OOBEKTHI ISl IKCIO3UINH, JIA0opaTOpHOE 000PYIOBaHHE U

PEaKTUBBI JJIs1 IPOBEJICHUS OIBITOB

Hab6op TTOCY/TbI " TIPUHAJIC)KHOCTEN TUTST




JEMOHCTPALIMOHHBIX OIBITOB M0 XUMUU
e JlabopaTopHoe o6opynoBaHue: AcOECTOBBIE CETKH,
JepKaTeNu il IpOOUPOK, JKEIEe3HbIE JIOKEUKH,
1abopaTopHbIE ITATUBBI, MOJIEIIM aTOMOB JUISl COCTABIICHUS
MOJIEKYJI, HAOOPBI XMUMHYECKOH MOCYIbI, MUTIETKH, TUTUTKA
AIIEKTpUYecKasi, MpUOOPHI i MOJIy4YeHHUs Ta30B,
CIIUPTOBKH, CTCKJISTHHBIC TPYOOUKHU M TMAJOYKH, TUTCITHHBIC
MBI, IITATUBBI U1 TPOOUPOK
e Kosiekunu no HeopraHu4ecKoi XUMHU:
Anmtomunuii, YyryH u
ctaisb, Crekito, M3BecTHSIK. MUHEpabl U TOpHbIE
nopoabl, MunepanbsHbie ynoopenus, [lkana
TBEPAOCTU. MeTaiisl
e Taldaunnl NOCTOSTHHEIE
1. IlpaBuna Th npu paboTe B XMMUYECKOM KaOUHETE.
2. TICXD JI.1. Menneneena.
3. Tabnuma pacTBOPUMOCTH BEIICCTB.
IHopTpeTsl y4eHbIX — XUMHKOB
J.M.Menneneen
A.M.bytnepos
M.I".KyuepoB
M.B.JIomonocoB
A.JlaByasbe
J.JlaneTOH
H.H.3unun
H.H.bekeros
B.B.MapkoBHUKOB
0. C.B.JIebeneB

BOoo~NoORWNE .

HayuHo-MeToanyeckue
yCJIOBHSI

Metoauueckass ¥ Hay4Has aureparypa 1O
UCCIIE0BATENBCKOM IEATEIbHOCTH,

IIporpamma kypca «BBelieHHE B XUMHIO»
KaJIeHJapHO-TEMATU4YECKO€e IJIAHUPOBAHUE,

IIOYPOYHBIE MJIaHBI,

UCIOJIb30BaHUE pecypcoB MHTepHET.

Cnucok Jimreparypbl

Y4eO0H0-MeTOANYEeCKHH KOMILICKC:
I'a6puensn O.C. BBoasblif Kypc B XuMHIO 7 Kiacc.
[TponenesTrueckuii kypc. M.: Ipoda, 2017T.

I'abpuensn O.C., Illunapesa I''A. Xumuu: Metoauueckoe
nmocoOue K nmponeaeBTUYecKoMy Kypey 7 kimace. M.: lpoda, 201 7.

I'a6bpuensu O.C., llunapesa I'.A. Xumus. Pabouas terpaap
7 knacc. M.: lpoga, 2017r.

I'abpuensn O. C., OctpoymoBa U. I'. Xumus. [Ipaktukym
yaeOHoMy mocoburo «Xumusi. BBomubIi kypce. 7 kimace. M.. [lpoda,
2014 r.

CnHcok ucnosib3yemMoii JuTepaTyphbl.

1. Xumusa. 8 knacc: Vueb. [{na obueodbpazosamenvbHuix
yvupeacoenun/O.C. ['abpuensan.- T-e uzd. cmepeomun. — M. :

Ipogha, 2009.

2. 3yesa M.B., I'apa H.H. “llIxonbHBIA NpakTUKyM. XUMHUS. 8—
9-e xiaccer”, — M: [Ipoda, 1999.




3. Umpemnnep I'"HU. “Xumus Ha nocyre: JlomarrHss
naboparopust XUMUM ', KH. JUId ydaumxcs. — M.
IIpocsemienue: “Yu. mut.”, 1996.

DJIeKTPOHHBbIE MOCOOUA

COOpHUK IEMOHCTPAIIMOHHBIX YKCIIEPUMEHTOB. § Ki1acc. 1-2 yacTh




