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IIporpamma Kypca BHEYpPOYHOIl AeATEIbHOCTH
«BBegenue B J1a00PATOPHBIN XUMHYECKUI aHAJIN3»

IJI9 7 kiaacca

PaGouas mnporpamma mpomneneBTHYecKoro kypca «BBenenue B J1a0opaTopHbIN
XUMHYECKUH aHaM3» ydyeOHOro mnpeamera «XHUMHS» OCHOBHOIo oOmero oOpa3oBaHuUs
paccuMTaHa Ha 00y4arolmuxcs 7 KJI1accoB.

[IponeneBTuuecku kKypc «Xumusi. BBenenue B mpeameT. 7 Kiacc» y4eOHOTo
npenMera «XuMUs» Ha YpOBHE OCHOBHOTO 00IEro o0pa3oBaHUsl, MPEX]IE BCEro, CTABUT
CBOEil 11eNbi0 ChOPMUPOBATH YCTOWUMBBIM MHTEPEC K JalbHEHUIIEMY U3y4YEHHUIO Y4eOHOIro
npenMera «Xumusi». OOydarmuecs: MoiaydaT BO3MOXHOCTb OCMBICIUTh MECTO XHWMHUHU
Cpelld €CTECTBEHHOHAYYHbBIX JUCIUIUIMH, TO3HAKOMUTHCS C PEIMETOM HU3YUYEHUS] XUMUH,
U3YYUTh OCHOBHbIE HauOosiee BaKHbIE XUMUYECKHE TEOpPUM M 3aKOHBI, a TaKKe
OCMOTPETHh HAa MUP 0OBEKTOB MaTepUAILHOTO MUpA TJla3aMU XUMHUKA.

OtnpaBHOW TOYKOW HJisi JTaHHOTO Kypca SIBWJICS paHee H3YUYEHHBIM MaTepual

€CTECTBEHHOHAYYHBIX yUEOHBIX MPEIMETOB — OHOJoruu, reorpaduu, GU3MKU, a TakxKe
MaTemMaTuku. Yepe3 00001IeHe paHee N3yYEHHOTO BBICTPAUBAETCS COAEPKAHUE TAHHOTO
Kypca, M3y4Ye€HHE KOTOPOr0 MPHU3BAHO CYIIECTBEHHO IMOBBICUTH KAaYE€CTBO JIOCTHUKCHUS
IPEIMETHBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOHW 00pa30BaTEeIbHOW MPOrPaMMbl OCHOBHOTO
obmiero oOpazoBanusa (mamee — OOIT OOO) B yactu y4eOHOTO MpenMera «XHUMHS»,
M3YUYEeHHE KOTOPOIro OTHECEHO K 8 1 9 Kiaccam.
B nensx dbopMupoBaHUsS XMMUYECKOTO B3TJIAa HA MUP B Kypce MPOBOIATCS IIUPOKUE
KOPPEJSIUU MEXAY MOJTYUYEHHBIMH B KJIACCE PJIEMEHTAPHBIMU XMMUYECKUMU 3HAHUSIMH U
Ha BBIKAMH, C OJHOM CTOPOHBI, U CBOWCTBAMHU OOBEKTOB, KOTOpBIE H3BECTHHI
o0y4arouMMcsi B MOBCEIHEBHOHW >KM3HH, HO /10 3TOr0 BOCIPUHUMAIWCh WMHU JIUIIb Ha
OBITOBOM YPOBHE, — C JIPYTOH.

B coorBerctBum ¢  TpedoBaHusimu DOI'OC OOO xumus — Hayka
JKCIIEpUMEHTaIbHAs, O3TOMY B 7-OM  KJacc€  pacCMaTpHUBAIOTCS  TakKue

MCTOOJOJOTHYCCKUEC IIOHATHUA yqe6H0r0 npeamMera, KaK OSKCIICPHUMCHT, H36J'HOI[CHI/IC,



U3MEpEHUE, ONIMCAaHue, MOJEIUPOBAHNUE, TUIIOTE3a, BBIBO/.

[IpenyoxxeHHBIH Kypc KaKk B TEOPETUUECKOH, TaKk M B (PaKTUUECKON CBOEW yHacTu
MIPAKTUKOOPUEHTUPOBAH: BCE NOHATHUS, 3aKOHBI U TEOPUH, A TAKKE BAKHEUIIME TPOLIECCHI,
BEILIECTBA W MaTEpHalbl JAIOTCA B IUIAHE WX NPAKTUYECKOrO 3HAYECHMS, NMPUMEHEHUS
BEILIECTB B IIOBCEHEBHOM )KU3HU U UX POJIU B )KMBOM U HEXKUBOU IIPUPOJE.

IIponieneBTHUecKUii  Kypc  sABISAETCS  HecucreMaruyeckuM  Kypcom. [lpum
KOHCTPYMPOBAaHUM Kypca HE BKJIIOYEHO B HEro CHUCTEMHBIE 3HAHUsS OCHOBHOIO Kypca
XUMHH, TPEIyCMOTPEHHOI'O CTAaHJIAPTOM XHMMHUYECKOro oOpa3oBaHUs /Jii OCHOBHOM
mkoJibl. [loaTomMy ywamuecs, KOTOpble MIPUCTYNAIOT K 0053aTeIbHOMY MU3YUYEHUIO XUMHUH B
8-M KJlacce, He OKa3bIBaIOTCSI B HEPABHBIX YCIOBUSX.

Jlns oOy4aroruxcst 7 KiaccoB pa3paboraH 1UGPOBOH 0Opa3oBaTEIbHBIN pecypc
JUTSL TIOAJICPKKU TPOIEEBTUYECKOTO Kypca «BBenenne B xaOopaTOpHBIM XUMUYECKUU
aHanu3y». Pa3paboTaHHbIl Ha OCHOBE MEPCOHAIM3UPOBAHHOIO MOAX0/1a 00pa3oBaTelIbHbIE
pecypchl Ha 1mdposoit miarpopme LMS Moodle BxiarogyaroT TeopeTHUECKHE U
NPAaKTUYECKUN MaTepHall, a TAaKKe KOHTPOJIbHBIN OJIOK Pa3HOYPOBHEBBIX 3aaHHA.

Paccuurana nporpamma Ha 34 yaca (1 yac B Hezlemnio) B 1es1IX 0oJjiee ONTUMATBLHOTO

BEJICHUS U YCBOCHMSI Y4EOHOI0 Kypca.

COILEPKAHUE KYPCA
XuMus — HayKa 0 NpeBpamieHusIX

3HaKOMCTBO ¢ jJabopaTopHBIM OOOpydoBaHueM. IIpaBuia TeXHHKH OE301IACHOCTH.
IIpenmer xumuun. BemectBa. ®dusznueckne © XuMHYeCKUE sBIeHHUS. [Ipu3Haku
xuMudeckux peakuuil. Lludponas naboparopus.

Jlabopatopusiii  ombiT:  «lludpoBas mabGoparopus. OmnpenenreHue  TETIOTHI
PacTBOPEHHUSI COJIUY.

[Tpaktrueckas pabora Nel: «3HaKOMCTBO C Ta0OPATOPHBIM 0OOPYTOBAHUEM ».

[Tpaktueckas pabora Ne2: «[IpuzHaku XuMUYECKUX peakiuid. Brimenenue raza u
M3MEHEHHUE 1IBETa».

[Ipaktuueckast padora Ne3d: «llpusznaku xummyeckux peakuuil. OOpazoBaHuEe U



PacTBOpPEHHE OCaIKa».

[IpakTtuueckast padbota Ned: «Brinenenre win NOrIoNICHUE TETIa».

HeBuauMpIii MUP MOJIEKY.JI

Ousuka u xumus. uznyeckoe Tea0. MOJIIEKYISIPHOE U HEMOJIEKYJIAPHOE CTPOECHHUE.
[IpocThie W CclIOXHBIE BelIecTBA. XUMHUUeCKHe 3Haku U (opmynbl. MaccoBas a0
aneMeHnTa. BanentHocts. Monenuposanue. M3zomepust.

JlaboparopHsiii onbIT: «KadecTBEHHBIEC peaKIuu Mo IHU(POBBEIM MUKPOCKOTIOMY.

[Ipaktuueckas padora NeS5: «MaccoBasi 10Jis 3JIeMEHTa B BEL[ECTBEY.

[TpakTrueckast padota Ne6: «BaneHTHOCTH BEIIECTBY.

[TpakTuueckast padota Ne7: «MoaenupoBaHue MPOCTHIX U CIOKHBIX BEIIECTBY.

[TpakTuueckas padota Ne8: «MojenupoBaHrue OPraHUYECKUX BelecTB. M3omepusi».

Yucrble BeiecTBa U CMeECH

Uucteie BemiecTBa M cMecu. Bo3ayx m ero cocraB. KauecTBeHHbIE peakiuud B
xumun. MaccoBas noiist npumeceit. OObeMHast 10715 ra30B.

JlabopaTtopHsIiii onbIT: «[lomydeHne IIBETHOTO CTEKIa».

[TpakTtrueckas padorta Ne9: «Pacrio3HaBaHU€e Ta30B».

[Tpaktrueckas padora Nel0: «O6beMHas 101 Ta30B».

[Tpaktuueckas pabora Nel1: «OurcTka 3arpsi3HEHHON MTOBAPEHHOM COTH».

[Ipaktuueckas pabora Nel2: «MaccoBasi 10751 BELIECTBA B PACTBOPE».

Boxa-yHuBepcajbHbIi pACTBOPUTEb

ArperaTHble COCTOSIHUA. OnekTponn3. QOuuctka BemiecTB. JUCTAIALMS U
neperoHka. MaccoBasg [0 BeEIIECTBA B PAacTBOpPE. YHHUKAJIbHBIE CBOWCTBA BOJBI.
Kpucrannmzanusa. Haceimennsiit pactBop. KoHuenTpanust pacTBOpOB.

JlaGopaTopHBIif OMBIT: «DIEKTPOJIU3 pacTBopa cyinbdara Hatpusi», «llomydenue
JUACTUIUIMPOBAHHOW BOJBI.

[Ipaktuueckass padora Nel3: «IlpuroToBieHue pacTBOPOB coOJ€ll C 3aJaHHOM
KOHIICHTPALIUEN.

[IpakTtrueckast padora Nel4: «3MeHeHuEe OKpacKu MHIUKATOPOB B 3aBUCUMOCTH OT

CpEeIbI».



[Ipaktuueckas pabora Nel5: «BbIpamnBanue KpucTamioB».
[Ipaktuueckass pabora Nel6: «BausiHME KOHIIGHTpAllMd  pacTBOPOB  Ha
PACTUTENIbHYIO KIETKY».
DJIeMEeHTbI HEeJAP 3eMJIH
Xumug u reorpadus. OTHOCUTENbHAS] ATOMHAsI U MOJIEKYJIApHas Macchl. MeTaisl
1 HeMeTaJuibl. MuHepassl. MaccoBas 10715 IPUMECEN.
JIaGopatopHslii onbIT: «[lonyyeHne miIacTUYHON Cephl».
[Ipaktuueckas padora Nel7: «MeTanibl U UX CBOMCTBa».
[Ipaktuueckas pabora Nel8: «MaccoBasi 70151 TPUMECH».
[Ipaktuueckas padora Nel9: «Munepasbl 1 UX CBOHCTBa».
[Ipaktuueckas pabora Ne20: «Onpenenenrne MOIEKyJIIpHO (OPMYIIbl BELIECTBA.
XuMHA B )KU3HH
[Ipaktuueckas padora Ne21: «CpaBHEHHE MOIOLIUX CBOMCTB MbLjIa U TTOPOIIKOBY.
[Ipaktuueckas pabora Ne22: «O6Hapyx eHue OEJIKOB, )KUPOB U YTIECBOIOBY.
[TpakTudeckas padorta Ne23: «OOHapyeHHE BUTAMHUHOB B TIPOYKTAaX IMUTAHUS».
[Ipaktuueckas pabora Ne24: «OrmpezenieHre KauecTBa MPOIyKTOB MOJIOKA, CMETaHbI
Y CIIMBOYHOT'O Macja.
[Ipaktuueckass pabora Ne25: «OmpeneneHue KayecTBa MPOAYKTOB MaloHE3a U
Meaa».
[Ipaktuueckas pabora Ne26: «VccrmemoBanue MPOIYKTOB MUTAHUA HA COJEPIKaHUE
[MUILIEBBIX TO0ABOKY.
MexknpeaMeTHbIe CBA3H
Peanuzanmsi MeXIpPEAMETHBIX CBS3€M OCYILIECTBISETCS YEpPE3 HCIOJIb30BAHHME Kak
OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUHN, TaK U MOHATUHN, ABJSIOIIMXCS CUCTEMHBIMH JIJIS
OTJEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.
OOuiue ecTecTBEHHO-HAyUHbIE MOHATHA: HAy4YHBIH ()aKT, TUIOTE3a, 3aKOH, TEOpPHUS,
aHanu3, CHUHTE3, KiacCU(UKAIMsI, TMEePHUOAUYHOCTb, HAONIOJEHUE, OSKCICPUMEHT,
MO/IEJINPOBAHUE, U3MEPEHHUE, MOJIENb, SIBICHHE.

duszuka: MaTepus, aToM, MOJICKyJa, IPOBOJHUKH, BEIIECTBO, TEI0, OOBEM,



arperaTHOe COCTOSIHME BEIECTBa, Ta3, pPAacTBOP, PaCTBOPHUMOCTh, KpHUCTAITHYCCKAs
peméTka, CTIuIaBbl, (PU3MYECKUE BETHMYUHBI, CIMHHUIIBI H3MEPCHHS.

buonorus: nutarenbHbie BelecTBa, POTOCHHTE3, OOMEH BEIIECTB, MIa3MOJIH3.

['eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MNOPOABI, IMOJE3HbIE
HCKOIIaeMbIE, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITIPOI'PAMMBI KYPCA 11O
XUMUHN

JINYHOCTHBIE Pe3yabTAThI 00yUYeHUs

JIMYHOCTHBIC pPe3yJbTaThl OCBOCHHS MPOrPAaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XOAC€ OOydYeHUs XHMHHM B CIWHCTBE Y4YCOHOW W BOCIHMTATEIHLHOMN
JESATEIIPHOCTH B COOTBETCTBHM C TPAJIUIIMOHHBIMH POCCUHUCKHUMHU COLMOKYJIBTYPHBIMHU H
JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, MTPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH
MIOBEJICHHSI U CITOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AIIH
00y4Jaromuxcs.

JIMYHOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTH OOYUYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOU MO3UTHBHBIX IICHHOCTHBIX OPUEHTAIMI M PACITUPEHUE OIBITA NEeATEIHHOCTH Ha
e€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mIaTpMOTHYECKOr0 BOCIIUTAHMS

IICHHOCTHOT'O OTHOIICHHS K OTEUECTBEHHOMY KYyJIbTypHOMY, HCTOPUYCCKOMY W
HayYHOMY HACIICIHIO, TOHNMAHHS 3HAUYCHUS XUMUYCCKOW HAyKH B JKU3HH COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIAJETh JIOCTOBEpHOHW HWHopMamuein o0 MepeaoBBIX
JTOCTIKEHUSAX M OTKPBITHSX MHPOBOM M OTCUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU B
HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rPaskIaHCKOT0 BOCTIUTAHUSL:

MPEICTABICHUS O COIMABHBIX HOPMaX W MPaBUJIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIGKTUBE, KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  MOJIE3HOM,
y4e0HO-HCCIIeIOBATEIHCKOM, TBOPUECKOW M JAPYTUX BHUAAX JACSITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM JEATEIHHOCTH MPHU BHIMIOJHEHUN YUEOHBIX, TO3HABATEIIHHBIX

3aJa4, BBIIIOJHCHHHN XHUMHYCCKHUX OKCIICPUMCHTOB, CO3AaHHUHA y‘Ie6HI>IX IIPOCKTOB,



CTpeMJICHUSI K B3aMMOIIOHMMAHHWI0O M B3aUMOIIOMOIIM B TMpoIlecce O3TOH ydeOHOM
NEeATeNIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYMKHU CBOMX TOBAPHUILEH C
MO3UIIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM
MOCTYTKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKHE TMPEJCTABICHUs] O BEHIECTBE W XUMHYECKOH PpEeaKIuu,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U COCTABJISIONINE OCHOBY JJIsI
MOHUMAHUSI CYIIHOCTH HAYYHOW KApTUHBI MHUpa, TMPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUSI MPUPOJIBI, B3AUMOCBS3SAX YEJIOBEKAa C MPUPOIHON CpeqoH, O
POJIM XMMHH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HaBAaTEIbHBIC MOTHBBI, HANPABICHHBIC HA TMOJYYCHHWE HOBBIX 3HAHUHU M0 XUMUH,
HeoOXoauMbIe JIJIsi OOBSICHEHHUS HAOIIOJaeMbIX MPOIIECCOB M SBJICHUH, MO3HABATEILHOM,
WH()OPMAIIMOHHONW W YUTATEJIbCKOM KYJIBTYpPHI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIIHLHOM
paboThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOU JIUTEPATYPOH, JOCTYIMHBIMH TEXHUUYECKUMU
cpelncTBaMu MHPOPMAITMOHHBIX TEXHOIOTU;

UHTEpeC K 00YYEHUIO U MO3HAHUIO, JIFOO03HATENIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa30BaHMIO, IPOEKTHOW W HCCIEAOBATENBCKOU NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOyUEHHUS B TalIbHEHIIIEM;

4) hopMHpPOBAHUS KYJIbTYPbI 3/10POBbSI:

OCO3HAHHME IEHHOCTH >HU3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 37I0POBBIN 00pa3 *WU3HU, OCO3HAHUE TOCIEACTBUN U HEMPUSTHE BPEIHBIX
OpUBBIUEK  (YMOTpeOJCHUS  ajdKOrojs, HApPKOTHKOB, KypeHHUs), HeoOXO0IAUMOCTH
coOmIoIeH s TTpaBuiI 0€30MaCHOCTH TIPHU OOPAIIEHUH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY
U peaJIbHOU KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEPEC K MPAKTUYECKOMY H3Y4YeHHUI0 Mpodeccuii W Tpyda pasIudHOro poja,
YBOKEHHE K TPYAy U pe3yJbTaTamM TPYIAOBOH AEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAHWW 10 XWMUU, OCO3HAHHBIA BBHIOOP WHIWBUIYATBHON

TPACGKTOPUU TMPOJOKEHUSI O00pa3oBaHHsl C€ Y4Y4E€TOM JIMYHOCTHBIX HWHTEPECOB U



CIOCOOHOCTH K XHMHH, OOUIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEIIHON
npo(ecCUOHaNbHON JEeATEIbHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUN, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CPEE;

6) 3K0JI0rH4ecKOro BOCIUTAHHUI

HKOJIOTHYECKHU LIEeCO00pa3HOe OTHOLIEHHE K MPHUPOJE KaK UCTOYHUKY >KU3HM Ha
3emiie, OCHOBE €€ CYLIECTBOBaHHUS, MOHMMAHHE LEHHOCTH 3J0pOBOr0 M O€30MacCHOro
oOpaza U3HM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (U3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO, OCO3HAHHWE IIEHHOCTU COOJIOJEHUsI MpaBuil OE30MacHOIro
MOBE/ICHUSI TIPU pabOTe C BEUIECTBAMHU, a TAKKE B CUTyalUsX, YTPOKAIOIIMX 310POBBIO U
JKU3HU JTI0JICH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, MMOJTydaeMble MPU U3YYCHUH XUMUU, ISl pEIICHUS
3a/lay, CBSI3AHHBIX C OKpY’KaIOIIEeW MPUPOJHON Cpeoi, JUisi TMOBBIIICHUS YpPOBHS
HKOJIOTHYECKON KYJIbTYphl, OCO3HAHHUS TJI00aJBbHOr0 XapaKTepa dKOJOTUYECKUX MPOoOIeM
U MyTel WX pelIeHus MOCPEICTBOM METO/I0B XUMHUHU, SKOJIOTUYECKOTO MBIILICHHUS, YMEHUS
PYKOBOJICTBOBATHCS UM B IIO3HABATEIbHOM, KOMMYHUKAaTUBHON U COLMAIBbHOMN MPAKTUKE.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIEC YUeOHbIe NelCTBUSA

ba3oBrble 1oruyeckue JeMcTBUA:

YMEHHUSI HCIOJb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHHWU 3HAHUM:
pacKpbIBaTh CMBICII XHMUYECKUX MOHATUH (BBLACNATH MX XapaKTepHbIE TNPU3HAKH,
yCTaHaBIMBaTh B3aMMOCBS3b C JPYTUMHU MOHATUSIMM), HCIOJIB30BATh TMOHATUS JIs
OOBSICHEHHSI OTHEIbHBIX (DAKTOB M SBIICHUH, BBHIOMpPATh OCHOBAHMS U KPUTEPUH IS
KJIaCCU(PUKAMM XUMUYECKHUX BEUIECTB M XUMHYECKHX pEaKIMid, yCTaHaBIMBaTh
NPUYUHHO-CIIEICTBEHHbIE CBSA3M MEXIY OOBEKTaMU HU3YyYEHHUS, CTPOHUTH JIOTHYECKHUE
paccyxneHuss (MHAYKTUBHbIE, JEIyKTUBHbIEC, II0 AHAJIOIMHU), J€JaTh BBIBOJABI U
3aKITFOYCHUS;

YMEHUE TPUMEHATH B IpOLEcce MO3HaHUS MOHATUA  (MpPEeIMETHblE U
METaIpEeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENIU, HCIIOJIb3yEMbIE B XUMHH,
npeoOpa3oBbIBaTh LIMPOKO MPUMEHSEMble B XUMHUU MOJCIbHBIC MPEICTaBICHUS —

XUMUYECKUI 3HaK (CUMBOJI 3JIEeMEHTa), XUMudeckas (opmylia 1 ypaBHEHUE XUMUUYECKON



peakiuu — IpH PElICHUU y4eOHO-TO3HABATENbHBIX 3a/ad, ¢ YUYETOM 3THUX MOJACIbHBIX
MPEACTAaBICHUN BBISBISIT M XapaKTepHU30BaTh CYIICCTBEHHBIC MPU3HAKU H3y4aeMbIX
OOBEKTOB — XUMHUUYECKUX BEIIECTB W XUMHUYECKUX pEaKIui, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CIICCTBEHHBIC CBSI3M M TMPOTUBOPEUYHUS B H3YYaEMbIX
Mporieccax U sIBJICHUSX.

Ba3oBble ucciaenoBaTeIbCKHeE AeiCTBHA.

yYMEHHUE UCIOIb30BaTh MOCTABICHHBIE BOMPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS,
a TakkKe B KaueCTBE OCHOBHI /i1 (DOPMUPOBAHUS THIOTE3bI M0 MPOBEPKE MPABWIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHue OmnbiTa MO IUIAHUPOBAHUIO, OpPraHU3allid U TPOBEICHUIO
YUYCHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0J0M IpoIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €T0 PE3yJbTaT, POopMyTUpPOBaTh 00OOIICHHS W BBIBOJBI IO pe3yJbTaTam
POBEAEHHOTO OMBITA, UCCIICAOBAHUS, COCTABIIATh OTYET O MPOIeIaHHOMN paboTe.

PabGora ¢ undgopmaumeii:

yMEHHE BbIOMPATh, aHAIM3UPOBATh U MHTEPIPETUPOBATH UHPOPMAITUIO PA3TUIHBIX
BUJIOB W (OPM TMPEICTABICHUS, TOJy4aeMyl HW3 pa3HbIX HCTOYHUKOB (HAy4HO-
MOMyJIApHAasl JINTepaTypa XUMHUYECKOTO COJCpP)KaHMS, CIPaBOYHBIC TMOCOOHS, PECypChI
HNHTepHeTa), KpUTHYECKH OIEHUBATH MPOTUBOPEYUBYIO M HEJTOCTOBEPHYIO HHGOPMAIIHIO;

yMEHHE TMPUMEHATh pa3IMYHble METOJbl M 3alpoChl IPU TIOMCKE H OTOOpe
uH()OPMAIIMK ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJII BBIMOJHEHHS yUYCOHBIX U
MO3HABATEIBHBIX 33J1ad  ONPENCNEHHOTO THIIA, IPUOOPETEHHE OIbiTa B 00JACTH
WCIIOIb30BaHUs HHPOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYJIbTYypO
AKTUBHOTO HCTOJIb30BaHUS Pa3IMUHBIX MOUCKOBBIX CHCTEM, CAMOCTOSITEJIbHO BBIOMpPATh
ONTHUMaJIbHYI0 (GOpPMYy TpeACTaBiICHUS HWHOOPMAMK W WUIIOCTPUPOBATH pEIIacMbIC
33/1a9d  HECJIOKHBIMH CXEMaMH, JIuarpaMMaMm#, IpyruMu ¢dopmMaMu rpadukd U HX
KOMOMHAIIUSMU;

YMEHHE MCIIOJIb30BaTh U aHAJIM3UPOBATH B MpoIlecce YUeOHOM U MCCIIeI0BaTEIbLCKOM
NEATENBHOCTA MHOOpPMAIUI0 O BIUSHUM TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SMCTBa U

TPAHCIIOPTa HA COCTOSIHUE OKPY>KAIOLEl MPUPOTHOUN Cpeibl.



KoMMyHuKaTHBHBIC YHHMBEPCAJIbHbIC Y4eOHbIE 1CHCTBHSA:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJi¢ auanora W (Wiau) AUCKYCCHM) IO CYIIECTBY
oOcyxJaeMoi Tembl, (HOPMYIUPOBATh CBOM MNPEIJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS
MPEIOKEHHOW 3a/1a4u;

YMEHUS TPEACTABIATh MOJYYCHHBIE PE3yJIbTaThl MO3HABATEIBLHOM JCATEILHOCTH B
YCTHBIX M THCHBMEHHBIX TEKCTaX; JeiaTh IPE3CHTAIMI0 pEe3yJbTaTOB BBIOJHEHUS
XUMHUYECKOTO DJKCIEpUMEHTa (J1abopaTOpPHOTO OIMbITa, JabOpaTopHOM paboThl 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

YMEHHUS ~ y4yeOHOro  COTpyAHMYECTBA CO CBEPCTHUKAaMM B  COBMECTHOMU
MO3HABAaTEIbHOM M HCCIEOBATEIbCKOM JESITeIbHOCTH MpPU PEIICHUH BO3HUKAIOIIMX
npo0sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBaHUS MO3UIUHN (0OCYXKIEHHS,
oOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMBI», KOOPJWHALIMS COBMECTHBIX JCHCTBHI,
OTIpeJICICHHE KPUTEPUEB T10 OLIEHKE KaueCTBA BBITTOJIHEHHON PabOThI U IPYTHUE).

Pery/isiTUBHBIE YHUBEpPCAIbHbIE YUeOHbIe AelCTBHS:

YMEHHE CaMOCTOSITEJIbHO  ONpeAeNsATh LEeNu  JACSTENbHOCTH, IUJIaHUPOBATD,
OCYIIECTBIISITh, KOHTPOJUPOBATH U TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Haubosnee 3¢deKkTUBHBIE CHOCOOBI peIIeHUs Y4YeOHBIX U
MO3HABATEIBHBIX  3a/lad, CaMOCTOSTEIBHO  COCTAaBISATh  WIM  KOPPEKTUPOBATH
MPEUIOKEHHBIA QJITOPUTM JIEMCTBUI TPU BBIMIOJHEHUM 33aJaHUM C YUYETOM MOJIYYEHHS
HOBBIX 3HAHMI 00 u3y4aeMblXx OOBEKTaX — BEIIECTBAX M pEaKluAX, OICHUBATH
COOTBETCTBHE TOJYYEHHOT'O pe3yJbTaTa 3asBICHHOW IIEJIM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraéMbI€ B YCIOBUU 3aJIaHHIA.

MeTanpeaMeTHbIe pe3yJbTAThl 00y4eHUs

VYuyamuecs Hay4darcs:

- IPOBOJIUTH MIPOCTEUIINE HAOTIOACHUS, U3MEPEHUS, OTIBITHI,

- BBIYHCIIATh MAaCCOBYIO JIOJIF0 XUMHUYECKOTO dJeMEeHTa 1Mo (opMysie COequHEHUS,
00BEMHYIO JIOJIIO Ta3a B CMECH, MAacCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MACCOBYIO JIOJIO
MIPUMECEN;

- IPOBOJUTH NPOCTEUINE pacdeTbhl MO XMMHYECKUM (opMysiaM U YpaBHEHHSIM



peaxkuuu;

- COCTaBJISITh aHHOTAIIUIO TEKCTA,;

-OpraHW30BBIBaTh yUEOHOE B3aMMOJICHCTBHE B Tpymme (pacupeneisaTh poJiy,
JIOTOBAPHUBATKLCS APYT C IPYrOM | T. 11.);

- IPEABUACTH (MMPOTHO3UPOBATH) TOCIEACTBUS KOJUICKTUBHBIX PEIICHUH;

-IOHUMATh TPUYUHBI CBOETO HEyCIleXa M HaXOAWTh CIIOCOOBI BBIXOJA W3 3TOH
CUTYaIIHH;

-B JIMAJIOTE C YYHMTEJEM YYHUTHCS BBIPAOATHIBATh KPUTECPUHU OIEHKH U OMPEICIATH
CTCTICHb YCIICITHOCTHU BBITIOJIHEHUS CBOCH paOOTHI U paOOTHI BCEX, UCXOS U3 UMEIOITUXCSI
KPUTEPUEB, COBEPIIICHCTBOBATh KPUTEPHH OIEHKH W TI0JIb30BAThCS UMHU B XOJC OIECHKH U
CaMOOIICHKH;

-OTCTauBaTh CBOIO TOYKY 3PCHUS, apTyMCHTHPYS €¢;

-IIOATBEPKJIATh aPTYMEHTHI (PaKTaMu;

-CITyIIaTh APYTUX, MBITATHCS MPUHUMATh IPYTYIO TOUKY 3PCHHUS;

- COCTaBJISITH pacckasbl 00 yUEHBIX, 00 3JIEMEHTaX U BEIIeCTBAX;

-ONPEeIeIATh LeJIb YUeOHON AESTEIHbHOCTH C MOMOIIBIO YUYUTENS U CAMOCTOSTENBHO,
UCKaTh CPEJICTBA €€ OCYILECTBICHUS, paboTas 1o IJIaHy, CBEPITh CBOU JEHCTBUSA C LIEIBIO
U TIpU HEOOXOAMMOCTH UCTIPABIISTH OMUOKHU C TIOMOIIIBIO YUUTENS U CAMOCTOSITENBHO;

- TIPEJICTaBISATh MH(POPMAILIUIO B BUJE TAOJHII, CXEM, OTIOPHOTO KOHCIEKTa, B TOM
yuciie ¢ npumeHenneM cpeacts UKT.

IIpeameTHble pe3yJibTaThl 00y4YeHUsI

[Io oOkOHYaHWIO W3Yy4YEHUs MPOIEAEBTUUECKOr0 Kypca OOydJaroniuecs moydar
BO3MOHOCTh IIOHUMATh:

- HHTETPUPYIONTYIO POJIh XUMHH B CUCTEME €CTECTBEHHBIX HAYK;

- TEXHUKY 0€30MMacHOCTHU NP paboTe B KAOMHETE XUMUU;

-TaKWe TIOHATHS KaK »JKCIEPUMEHT, HaONIOJCHUE, W3MEPEHUE, OIHUCAHUE,
MOJICIUPOBAHUE, TUTIOTE3a, BBHIBO,

-BOKHEUININEC XWMHYECKUE TIOHATHSA: XUMHUYECKUN DJIIEMEHT, aTOM, MOJIeKYyJa,

OTHOCHUTCIIbHAA aTOMHasA 1 MOJICKYJIAApHAsA MaCChbl, arp€raTHOC COCTOAHHMC BCIICCTBA.



- MAacCOBYIO JOJI0 XMMHUYECKOTO 3JeMEHTa Mo (QopMyse COeAMHEHUs, 00BEMHYIO
JI0JTI0 Ta3a B CMECH, MAaCCOBYIO JOJIIO BEILIECTBA B pACTBOPE, MACCOBYIO 10O IPUMECEH;

- XapaKTepu3oBaThb CTpOEHHE, OOIHMe (QU3NYECKUEe U XUMHYECKHE CBOMCTBA
MIPOCTHIX BEIECTB;

- CIIOCOOBI pa3IeNieHUs] CMECEe U MX OYUCTKY;,

-YCIIOBUS TIPOTEKAHUS ¥ MPEKPAIICHUS XUMHUECKUX PEaKIINiA;

-MIPU3HAKU XUMHUYECKUX PEaKIIni;

- Ouorpauu y4eHbIX-XUMUKOB;

- YUEHBIX, U3YUYAIOUINX XUMHUUECKHE PEaKIUH;

- UICTOPHIO OTKPBITHS XUMHYECKHUX DJIEMEHTOB.

[TomydaT BO3MOKHOCTH MTO3HAKOMHUTHCS:

-c 1a60paTOPHBIM 00OPYOBAHUEM.

OOy4arommuecs: Hay4JaTcsi:

-00BSACHATH OTINYNS (PU3NIECKUX SBICHUA OT XUMHUYECKHX;

- Ha3bIBaTh HEKOTOPbIE XUMUYECKHUE 3JIEMEHTHI U COEAMHEHNUS;

- IPOBOJIUTH IIPOCTEHININE ONEepali ¢ 000PYJOBAHUEM U BEIIECTBAMY;

-Ha0JII0/1aTh U ONMCHIBATh YPAaBHEHUS PEAKIMM MEXIy BELIECTBAMH C IOMOIIBIO
PYCCKOTO S3bIKa U SI3bIKA XUMUHU;

-XapaKTepU30BaTh CIIOCOOBI pa3JeeHusl cMecel, MPU3HAKN XMMHYECKUX PEaKIINii;

-o0paIaThCsi ¢ XUMUYECKOM MOCYI0H 1 1a00paTOpHBIM 000PYy10BaHUEM;

-pacrno3HaBaTh ONBITHBIM IYTEM: KHCIOPOA, YIVIEKUCIIBIN a3, U3BECTKOBYIO BOAY U
HEKOTOpbIE APYTUE BEIIECTBA.

TemaTuyeckoe IIIAHUPOBAHUE

Ne ni/mm Tema Kon-Bo wacoB

1. XHUMUs — HayKa O MTPEBPALICHUAX 3)
2. HeBuaumeiit Mup Mosiekyn 3)
3. | UncTele BemecTBa U CMECH 3)
4. Bona-yHuBepcabHbIN paCTBOPUTETD 6
d. DJIEMEHTBI HEJlP 3eMIIH 3)
6. XUMUS B KUZHU 6
/. PesepBHOE Bpems 2

Uroro: 34




