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Hayunoe coodmecTBo «HOHBIH XHMHK»
IMosicHATEILHASA 3aIHCKA

JlaHHas mporpamMma yd4eGHOTO Kypca BHEYPOYHOH IEATENBHOCTH HAyYHOE COOOMIECTBO
«FOHBIIf XUMHK» OCHOBHOTO 00IIEro 00pa3oBanust pa3paboTaHa B COOTBETCTBHH C TPEOOBaHUAMHU
o6HoBiéHHOr0 demepaTbHOTO TOCYyJapCTBEHHOIO 00pa30BaTENBHOIO CTaHAapTa OCHOBHOIO
obmero o6pa3oBanus U ¢ ydeToM KoHmenmmwu mpenojgaBaHus ydeOHOro mpeaMera «XuMus» B
06pa3oBaTeNbHEIX OpraHu3alusX, padoueit mporpamMsl Bocmutanuss MAOY Illkona Nel32 s
oOyugaronmxcs 7-8 K1accoB

OG6r1ast XxapaKTeprcTHKa y4eOHOT0 Kypca BHEYPOYHOH JEATEIEHOCTH
Hay4JHOe coo0mmecTBO «HOHBIA XUMUK»

3HaKOMCTBO J€Tell C BEIIECTBAMH, XHMHUYECKHMMHM SBIICHUSIMM HAYHWHACTCS €IIE B
HadalbHBIX Kiaccax. Kaxpili peGeHOK 3HAKOM C Ha3BaHHMSMM IPHMEHSEMBIX B OBITY BEMIECTB,
HEKOTOPBIMH TIOJIE3HBIMH HCKONAEMbIMH M JaXe OTACIbHBIMH XHMHYCCKHUMH 3JICMEHTaMH.
OnHako K Havaly H3yYeHHs XHMHH B §-M Kjacce IO3HABAaTEIbHBIE HHTEPECH IIKOJBHHKOB B
3HAYMTENLHON Mepe ocnabeBaroT. [locienyromee H3ydeHHME XMMHUHM Ha ypOKaxX sl MHOTHX
y4almuxcsl IMpOTeKaeT HE OYeHb YCHEmHO. OTO OOyCIIOBJIEHO CIIOXKHOCTBIO MaTepHaia,
HEpAIlHOHATBHO CHPOEKTHPOBaHHBIME mporpamMMamu. C  Henpro  GOpMHpPOBAaHHSL OCHOB
XHMHYECKOr0 MHPOBO33PEHHS TIpEIHA3HAYCHA JaHHas pabodas mporpaMMa Juisd 00 yJarommxcst 7-
8 xmaccoB «Mup XUMHHY.

[enu mporpaMMsl:

7xmnace

[To3HAaKOMHUTh IMIKOJBHUKOB C IPEIMETOM XHMHH, IOATOTOBUTH YYAIUXCS K H3YYCHHUIO
y4e6HOro IpeaMeTa XuMus B 8 Kiracce ¥ chOpMHUPOBATh YCTOHYMBEIN [I03HABATEILHBIA HHTEPEC K
JTAaHHOMY IIPEIMETY;

8 ximace

@opMHpOBaHHE Yy YdYamIuxcs [IyOOKOro M yCTOHYMBOIO HHTEpECa K MHpPY BELIECTB H
XMMHUYECKHX IIPEBPAIlEHU#, MPpHOOpeTeHne HEOOXOAUMBIX MIPAaKTHYECKUX YMEHHN U HABBIKOB I10
1a00paTOPHOH TEXHHUKE.

3anaqu:

PasBUTh IIO3HABATEJLHBIE HHTEPECHl M WHTEIUIEKTYalbHBIE CIIOCOOHOCTH B IIpoLEecce
MPOBEJEHHS XMMHYECKOrO OKCIICPHMEHTa, CaMOCTOSTENbHOCTE MNPHOOPETEHHs 3HAaHHH B
COOTBETCTBHH C BO3HHKAIONIMMH KU3HECHHBIMHU IOTPEOHOCTAMH;

Pa3BHUThH YI€OHO-KOMMYHHKATUBHBIE YMEHHS;

dopMupoBaHHe yMeHHUS HAOMIONATh B OOBSICHATE XMMHYECKHE SBJICHHS, IIPOUCXOISIINE B
IpHUpoJIe, OBITY, IEMOHCTPHUPYEMBIE YUUTEIIEM;

dopMupoBaTh yMeHHE paboTaTh C BELIECTBAMH, BBHINIOIHATH HECIOXHBIC XHUMHUYECKHE
OIIBITBI, COOJTFOIAT IpaBHiIa TEXHUKU 0€30I1aCHOCTH;

BOCIIMTHIBATE 3JIEMEHTHI 3KOJIOTHYECKOH KYJIBTYPEI,

®DOpMBI 3aHATHH:

-IPaKTHYECKUE 3aHATHS

-OIBITEl (I OMBITOB OTOOpaHBI 3HAKOMBIE IUIA IIKOJIBHHUKOB BEIIECTBA, IMPUMEHSICMEIE B
OBITY, JKH3HH, 4YTO II03BOJSIET BBUIBIATE W Pa3BUBATh CIOCOOHOCTH  yYaIlUXCs K
SKCIEPUMEHTHPOBAHUIO C BEIIECTBAMH)

-MUHU- HCCIIEIOBAHUS

-3aII1Ta IPOEKTOB

-y4acTHe B IpeAMETHOH HeJele

- yuacTHe B KOHKypcaxX U OJIMMITHAaax

- UTPBI, BAKTOPHHBI, KOHKYPCEHI U JIp.

MecTo y4eGHOro Kypca BHEypO4HOii JeATeILHOCTH Hay4uHoe coo0mecTBo «FOHbI
XHMHK» B IIJIaHe BHEYPOYHOH JeATeJbHOCTH

VuebHBIH Kype paccunTaH Ha o0ydaromuxcs 7-8 KIaccoB, pacCUMTaH Ha 34 HEIENd B IOL,

Bcero 68 4acoB, B TOM 4HcIIe - 17 NpaKTHYECKHUX 3aHATHI



Copneprxanne yaeOHOTO Kypca BHEYPOSHOH AeSTEIbHOCTH

Hay4HOe coobmecTBO «IOHBIA XHMHK)

7 xnacc.

Tema 1. XuMHS B IIEHTPE €CTECTBO3HAHMS

Xumusi kax yacms ecmecmaosranus. Ipeoyvem xumuy. ECTeCTBO3HAHHE — KOMIUIEKC HayK O TIPHPOTIC.
Hayku o mpupoze: (u3iKa, xumus, OHOMOTHI H reorpadus. [lonoxurensHOe W OTPHIATENHHOS
BO3JIEHCTBHE YENIOBEKA HA IIPHPOTY.

Ipemver xuvun. Tema u BemecTsa. CBoMCTBa BEINECTB KaK MX HHWMBHIYIBHBIC IPASHAKH.
CBolicTBa BEIIECTB KaK OCHOBA UX IIPUMEHEHYISL.

Memoowl usyuenus ecmecmeosnanus. HabmojeHue Kak OCHOBHOH METOJ TIO3HAHHA
OKPYIKAFOIIEro Mupa. Y CIIOBHsI POBE/ICHNs HaOMOICH L. [ MIToTe3a Kak IPpe/IOI0KCeHHC, OOBsICHSIOIIEE
WM TpeAcKasbIBAIOiee IPOTEKaHWe HAOMFONaeMOro  SBJICHMSL OxcnepumeHT.  JlaGopaTopws.
DKCIIEPUMEHT 1abopaTopHbi 1 HoMaumHui. CriocoOs! HUKCHPOBAHMS PE3YJBTATOB SKCICPHMEHTA.
C1poeHHe IIaMeH! CBEYH, CyXOro FOPIOYero, CIIMPTOBKA.

Mooenuposarue. Monem Kak aOCTpakTHbIE KOIMH H3Y4aeMbIX O00BEKTOB M IIPOLIECCOB.
Mopem B dusuke. DnekTpodopHas MalIiHa Kak abCTpakTHasd MOJIENb MOJIHUH. Mogenmu B GHONIOTHH.
Broyornueckre MyJsDki. Mozie/ B XMMHUH: MaTepHaibHbIe (MOZETH aTOMOB, MOJICKYJI, KPHCTAILIOB,
aIIapaToB M YCTAHOBOK) M 3HAKOBBIE (XUMUICCKHE CHMBOJIBI, XUMIICCKHE ¢GopMyJIbl ¥ YpaBHEHHS).

Xumuyeckas cumeonuxka. XUAMHWYECKHe CHMBONBL VX HamucaHue, NPOM3HOMICHHE M HH-
opMalms, KOTOPYRO OHH HecyT. Xumudeckue (opmyisl. VX Hamucanue, IPOHM3HOMICHAE H
MH(bOpMAIIHs, KOTOPYEO OHU HecyT. VIHIEKCH B KO3 QUIIHEHTEL

Xumusi u @usuxa. YHABEPCATGHBIA XapaKTep IMOJIOKEHHUIA MOJIEKYJIIPHO-KUHETHYECKOH TEOPHH.
TTOHSATHST «aTOM», «MOJIEKYNay, «WOH». KpHCTa/UTideckoe COCTOSHHME BCIICCTBA. Kpucraumaeckue
penIeTKy TBepAbIX BemecTs. [Juddysust. BpoyHOBCKOE IBIKEHHE.

ArperaTtHoe COCTOSHHE BemlecTBa. [a3000pasHble, IKAIKAC W TBCPZBIC — BEILCCTEA.
Kpucramudeckue 1 aMopbHBIe TBEp/BIE BElecTBa. PU3MICCKUE U XUMITICCKHUC SBICHUA.

Xumusi u zeoepagus. TeONOTHYECKOe CTPOSHHE TUIAHETEl 3eMIIT: SIPO, MAHTHS, mmrocdepa.
IeMEeHTHBIH COCTaB IEOJOTMYECKUX COCTABHBIX YacTell IUIaHETHl. MuHepaibl B TOPHBEIE MOPOJEL.
MarMaTideckyie ¥ 0cafiodHble (OpraHiiIecKre ¥ HEOPraHMIEeCKUE, B TOM TUCIIC TOPIOYHE) TOPOIBL.

Xumus u OGuonozus. XUMAYECKHMH COCTAaB JKMBOM KICTKH: HeopraHWdeckue (Boga H
MUHEpATBHEIE COJN) M OpraHudecKue (OENKU, KUpBI, yTJIEBOMbL, BUTaMMHEI) BemiecTsa. IIpocTeie 1
CIIOXKHDBIE BEIIECTBA, HX POTb B JKM3HEAESTEIPHOCTH OPraHM3MOB. bHONOrHHYecKas poib BOZEI B
JuBOl KIeTke. PoTocumTes. Pors xiopoduiia B mponecce GoTocuHTe3a. broormieckoe 3HaYCHIS
JKHPOB, G€JKOB, SMPHBIX Macell, yIJIEBOIOB ¥ BUTAMHHOB JULS XU3HEICATEILHOCTH OPraHi3MOB.

Kauecmeennvie peaxyuu 6 xumuy. IIOHATHE O Ka4ECTBEHHBIX PEAKIMIX KaK O PEaKIMsX,
BOCHPHHMMAEMBIX OPTAaHOJIENTHYECKA: C TMOMOIIBIO 3pEHMS, CIIyXa, 00OHSIHUSA. AHATATHYECKHUMA
sddexr. OmpenenseMoe BEIWIECTBO M PEaKTUB Ha Hero. BO3MOXHOCTE H3MCHCHMA WX PO Ha
IIPOTHBOIIOIOKHYIO.

JemoncTpamwy. 1. Ko/wTeKmus pasHBIX Te U3 OJHOIrO BEIIECTBA MM MaTCpHaja (Hampumep,
naboparopHas ocysa u3 crekia). 2. Komwrekips pasIiaHbIX TeJ WX dororpaduit TEN U3 ATFOMUHHA
JUTSl WUTOCTPALMH HIIEH (CBOMCTBA — NPUMEHEHHeY. 3- YuebHoe 00OpyIOBaHKE, HCIIOIB3yeMOE IIPH
M3yYeHHH (DH3UKH, GMONOrHH, reorpadguu u XuUMHH. 4. DrextpodopHas MalliHa B ACHCTBHH. 5.
Teorpaduueckie MoxemH (TIobyc, kapra). 6. broNOrmiecKkne MOICIH (MyJsDKM OpPraHoOB M CHCTEM
OpraHOB pACTEHHMH, XXHBOTHEIX M YeJOBeKa).7. Ouzyeckue W XHMHYECKAE MOJICIH aTOMOB,
MOJIEKYJT BEIIECTB M MX KPUCTA/UTMYECKUX PEMETOK. 8. OOBEMHEIE M MAPOCTEPHKHEBBIC MOJEITM MOJICKY T
BOJIBL, YIVIEKHCIIOTO ¥ CEPHUCTOTO ra30B, MeTaHa. 9- PacmpocTpaHEHHe 3aIaxa OJCKOIOHa, yX0B M
Ie3omopanTa Kak npouece aud@ysun. 10. O6pasip! TBEPABIX BEMECTB KPHCTAUTTIECKOIO CTPOCHH.
11. Mogem Kpuctaumyeckux pemerok. 12. Tpu arperaTHBIX COCTOSIHUS BOZIBL. 13. TlepenvBanme
JITIEKHCIIOro Taza B CTaKaH, YpPaBHOBCIICHHBIM Ha BecCax. 14. Kostekimsl KpUCTAUIMYECKUX H
aMopbHBIX BemlecTB W m3fenmii u3 Hux. 15. Komlekuus MHHEpaIoB (;a3yput, KOpPYHI,
XaJBKOIUPHUT, (uroopwt, ramur). 16. KouteKims TOpHBIX MOPOX (rpasuT, pa3T4HBIE (HOPMEI
KaJIblATa - MeJ, Mpamop, u3BecTHsK). 17. Koyuiekims roprovuX HMCKOMaeMBIX (uedTh, KaMEHHBIA



yroJb, CIAHIEL topd). 18. CrmproBas SKCTpaKIHi xyopodriia M3 3CICHBIX JHCTBEB. 19.
IIpoKaMBAHHE CyXOH 3€ICHH pacTeHu# B MydenbHOH MEIH LT KOJIMYECTBEHHOIO OIMPEICICHUA
MHUHEpPATHHBIX BEIIECTB B HHX. 20. KauecTBeHHas peaKilst Ha KACIOPOX. 21. KauecTBeHHas peakiyd Ha
yriekucIbIi ra3. 22. KagecTBeHHas peakiut Ha W3BECTKOBYIO BOAY.

JlaGopaTopHbIe ONBITHL. 1. Omucasue CBOKMCTB KHMCIIOPO/a, YKCYCHOM KHCIIOTBI, aFOMUHHS.
2. CTpoeHne IUIAMEHH CBETH (CIIMPTOBKH, CyXOT'O ropiogero). 3. Habmonenue OpOYHOBCKOTO
JBIDKEHHMs YacTHYeK YEpHOH TymH IOXA mukpockorioM. 4. Msydenue rpanuta ¢ [IOMOIIIBIO
YBEJIMIHUTENILHOTO CTEKTIa. 5. OGHapy)XeHHE JKHUpa B CEMCHAX TI0JICOJTHEYHMKA ¥ IPEIIKOro opexa. 6.
O6HapyxeHre >QUPHBIX Macel B ameTsCHHOBOM Kopke. 7. OOHapyxeHHE Kpaxmana H Henxa
(KIIEAKOBHHEI) B [meHmaHON MyKe. 8. OOHapyXeHHe YIJEKHCIIOro rasa B BBIIBIXaEMOM BO3IYXE C
[OMOIIIHIO M3BECTKOBOM BOJIBL.

JloManIHuH JKCIIePAMEHT. 1. ViaroToBiieHHe Mozieneil MOJIEKyIT U3 TUIacTH/INHA. 2. Tudbdy3us
HOHOB IIepMaHTaHaTa Kajus B Bogae.3. V3ydeHue CKOPOCTH mbdysun asposorneh. 4. Nubdys3us
caxapa B Boje. 5. OMBITHL C MyCcTOM 3aKpBITOH [UIaCTHKOBOM OyTeUIKOM. 6. KOMTYeCTBCHHOS
OIIpe/IefIeHNe CONEPYKaHUs BOJBI B CcBeXeH 3eeHH. 7. B3auMomencTBHE aCKOpOMHOBOM KHCJIOTBI C
#omom. 8. V3ydenue cocTasa MOMMBATAMUHOB M3 noManHelt antedxd. 9- OGHapyKeHHE Kpaxmala B
IPOIYKTaX MMUTAHUA. :

[IpakTudeckas paboTa 1. 3HakoMcTBO ¢ J1aOOPAaTOPHEIM o6opynosauuem. IIpaBuia
6e30MacHOCTH Py paboTe B XMMHUICCKOM xabuHeTe (1a60paTopum).

[IpaxTudeckas pabora 2. HaboseHre 3a ropsiuel CBEYOH. VCTpo#cTBO CIPTOBKH. [paBuia
paboThI ¢ HarpeBaTeIbHBIMU prOOpaMH.

Tema 2.MaTremMaTHuecKHe pacieTbl B XHMHH

Ommocumenvivie AMOMHAS U MONEKYIAPHAL MACCHL. TTomsiTie 06 OTHOCHTENBHBIX QTOMHOH M
MOJIEKYJISIDHOM MaccaX Ha OCHOBC BomOpOIHOH emuHHIEL OTpeencHue OTHOCHTENIHHOM aTOMHO#M
MacChl XMMHAYECKHUX 3JICMEHTOB TI0 TIepHOMYeCcKOl TabIuIe. Haxoxaerue 1mo ¢opMyJie BEICCTBa
OTHOCHTEIBHOM MONIEKYJIIPHOM MacChl KaK CyMMEL OTHOCHTE/BHBIX aTOMHBIX Macc COCTABJLTIOIINX
BEIIECTBO XUMUYECKHMX DJIEMEHTOB.

Maccosas 0015 XUMUYeCKo20 3N1eMeHma 6 CloX*CHOM geuyecmee. 11oHATHE O MaCcCOBOH Jio1te -(W)
XIIMIUECKOrO JEMEHTA B CIOXKHOM BEIIECTBE M €€ pactict no dopmyne BemecTsa. HaxOxIeHHS
dopMyIIBl BEmECTBA IO 3HATCHUAM MACCOBBIX JOJIel 0OpasyrOIX €ro 3JIeMEHTOB (st 2-9acoBOTO
M3ydeHus Kypea).

Yucmuie eeujecmea u cvecy. [IoHATHE O THCTOM BemecTBe W cMecH. CMecH ra3o00pasHbIC
(BO3IyX, IPUPOMHBIHA ras), xuakue (HedTh) H TBCPIBIC (TopHBIE IIOPOJBI, Ky/IHHApHBIC CMECH,
CHHTETHHecKre MOOIIHE cpeacTBa). CMeCH TOMOTrCHHbIC 1 reTepOreHHBIC.

Obvemnas 005 KOMROHEHMA 2430601 CMECU. Tonstrue 06 oGBeMHOM fone (@) KOMIIOHCHTA
razoBoii cMecr. CocTas BO3yXa U MPHPOJIHOro rasa. Pacder 06beMa KOMIIOHEHTa Ta30BOH CMECH TI0
ero oOBEMHO J1071e, X Ha00OpOT.

Maccosas 0ons eeujecmsa 6 pacmeope. TToHsITHe O MAcCOBOH J0Ne (W) BeIecTBa B pacTBOPE.
PacTBOpUTENH ¥ PACTBOPEHHOE BEIICCTBO. PacteT Macchl PaCTBOPEHHOTO BEMIECTBA IO MAcce pacTsopa
J MaCCOBOI 7OV PACTBOPEHHOTO BEMICCTBA M IPYTHe paciCThl C MICTIOH30BAHHEM STHX TOHSTHH.

Maccosas 0onsa npumeceti. TIoHATHE O THCTOM BemIecTBE ¥ IpuMecH. Maccopas 1074 (w)
npumecH B o0pasue HCXOAHOrOo pemectBa. OCHOBHOE BEUICCTBO. Pacuer Macchl OCHOBHOTO
BelecTBA IO Macce BEMECTBA, COACPKAIICTO OTIpe/IeICHHYI0 MacCOBYIO JOJIO npuMeced, H
JpyTHeE pacdeTsl C HCIOIB30BAHUEM STHX [OHSATHH.

Jlemoncrpanun. 1. MuHepais! Kynput H tegoput. 2. OKcHI prytu(Il). 3. Komiekuun
pasIMYHEIX BHIOB Mpamopa 1 y3enmi (AT AIUTIOCTPallii m3nenmit) u3 Hero. 4. CMech peIHOTO
¥ caxapHOro IeCKa U UX pa3/eIeHue. 5. Komtexmus «Hedtb 1 HeQTSIPOTYKTBI). 6. Komnexuus
GEITOBBIX CMecell (Ky/TMHAPHBIE CMECH, CHHTETHICCKIC MOIOIIIAE CPENCTBA, MAMITyHH, HAMTKA H
ap.). 7. Jluarpamma o6BEMHOTO COCTaBa Bo3ayxa, 8. Jluarpamma 06bEMHOTO COCTaBa MPUPOJAHOTO
rasa. 9- [IpHTOTOBICHHE PAcTBOpa C 3aJAHHBIMH Maccoff ¥ MaccoBO# JoNed pacTBOPCHHOIO
semectBa. 10. O6pasisl BEIECTB K MAaTCPHAIIOB, COZIepIKaNIIX ONMPEICICHHYIO SO0 [IPUMECEH.

TomamHH#A 3KCOEPHMEHT. 1. W3ydenume COCTaBa OGBITOBBIX KyJIMHApHBIX H




XO35ICTBEHHBIX cMeced Mo 3THKeTKaM. 2. [IpHroTomieHHe pacTBOpa COJH, pacdeT MacCOBOH
JIOJIA PAacTBOPEHHOIO BEIIECTBA U ONBITHI C MOJIy4eHHBIM pacTBOpoM. 3- M3ydeHme cocTaBa
HEKOTOPBIX OBITOBHIX U (papMaleBTHYECKHX MPEMapaToB, COACPXKALMIUX ONPENCICHHYIO IO0JIO
IIpUMeEceH, 110 UX STHKETKAM.

[Ipaktuueckas pabota  IIpuroToBiieHHe pacTBOpa € 3aJaHHOM MacCOBOH 0jeH
PacTBOPEHHOI'O BEIIECTBA.

Tema 3.51Bnenns, npoucxoAsimue ¢ BemecTBaMH

Paszoenenue cmecei. IlonsTHE O pa3ieneHUM cMecedt M OYUCTKE BemecTB. HekoTopsie
IpocTeimue crnocoObl pa3leNieHusl CMecei: NpoceWBaHHE, pa3feleHHE CMECed MarHHTOM,
OTCTaWBaHHUE, MEKaHTallWs, LEHTPU(QYTHpPOBaHHE, pa3leiICHHE C IOMOIIBIO [EIHTEIbHOH
BOPOHKH.

Qunvmposanue. PUIbTpOBaHUE B Ta0OpaTOpUH, OBITY ¥ Ha IPOU3BOACTBE. PUIBTpAT.

Aocopbyus. lTlonsatue 06 amcopbuum u ancopOeHTax. AKTHUBHPOBAHHBIA Yrojib Kak
BaXHeHImu#t agcop6eHT, ero Mcmoiabp30BaHUe B OBITY, Ha MPOU3BOACTBE U B BOCHHOM JIEJIE.
VYerpoiicTBO mpoTHBOTa3a.

Hucmunnayus, kpucmaniuzayus u evinapuganue. JJACTHIIANNS KaK MPOIECC BBIICICHUS
BEIIECTBA U3 XUAKOW cMmecd. J[ucTmitupoBaHHas Boja u objactu ee nmpuMeHeHus. [leperonka
HedTH. HedrempomykTsl. @pakiuoHHAs MEperoHKa XHUAKOTO Bo3ayxa. Kpucrammuzamus u
BHINIapHBaHKE B JIa00paTOpHH (KPHCTALTH3ATOPH U (aphOpOBBIe YaIIKH IS BEITAPUBAHUS) U
IpUpPOJE.

Xumuyeckue peaxyuu. [IoHATHE 0 XUMHYECKOW peaKkIMHM KaK MpOILecce MpeBpameHus
OJIHUX BEIIECTB B JApYyTHe. Y CIOBUS TEUCHUS U MPEKPAMICHUS XUMUIECKUX PEaKIUi.

IIpusnaxu xumuveckux peaxkyui. VI3MeHeHue LBeTa, BBHINIaJICHHE OCaaKa, pACTBOPEHHE
ocasika, BEIIEJICHHUE Tra3a.

HMemoncTrpanuu. 1. IlpocenBanue cMecu MyKH U caxapHOro mecka. 2. Paszmenenue
CMECH IIOpOIIKOB CEephl M JXeie3a. 3. PasmeneHme cMecH NOpOIIKOB Cephl M Iecka. 4.
Pasnenenue cMecu BOIBI M PACTHTENBHOIO Macjia C IOMOIIBIO JETUTEIbHOH BOPOHKH. 3.
Lleatpudyruporanue. 6. PunpTpoBanue. 7. PecnupaTopHble Macku U MapJieBble MOBS3KH. 8.
AncopOunoHHBIE CBOMCTBA aKTHBUPOBAHHOTO yrinsl. 9. Cuiukareiab U ero IpEMEHEHHE B OBITY
U Jjerkoi mpomsemuieHHocTd. 10. IlpotmBoraz wm ero ycrpoiictBo. 11. Ilomyuerme
JACTHJUTAPOBAHHON BOJBI C TOMOIIBIO Ja0OpPaTOPHOM YCTaHOBKHM [ II€PErOHKH
xugkoctedt. 12. Komnexuus «Hedts u Hedrempomyktel». 13. Pasnenenune cmecu
INepMaHraHaTa W JUXpoMara Kaimus crmocoboM Kpuctauszanud. 14. Bs3aumoperncTsHe
INOPOIIKOB JKeje3a W cepbl mnpu HarpeBaHuu. 15. IlomydeHme yriekmeiaoro rasa
B3aUMOJICHICTBHEM MpaMopa ¢ KHCIOTOW U OOHapy>XEHHE €ro C MOMOIIBI0 H3BECTKOBOX BOJBI.
16. KaramutHueckoe pa3loXeHHE IE€pOKCHAa BoAOpoAa (KaTalu3aTop — JOHOKCH]
MapraHna). 17. ®epMeHTaTHBHOE pa3IOKEHUE MEPOKCHAA BOLOPOJa C IIOMOIIBIO KaTall a3bl.
18. KHCIOTHBIM OTHETYNIMTENb, €ro YCTPOMCTBO W HpHHOMD pAedcTBHA. 19. Peakuus
HEUTpalM3allid  OKpAIIeHHOro (¢eHonpTalenHOM pacTBopa Imenoud Kuciaotod.  20.
B3aumopeiicTBie pacTBOPOB NepMaHTaHaTa H AHXpoMaTa Kalhs C PacTBOpPOM cCyiabbuTa
Hatpus. 21. Ilomyuenune ocamka ruapokcuma Memud (I1) mmm rugpokcupma xenesa(lll)
peaknueil o6Mena. 22. PacTBopeHHE IOJIYyYEHHBIX OCaJKOB THMIPOKCHIOB METANIOB B
kuciote. 23. [lolydeHne YIIIEKHCIIOTO ra3a B3aMMOAEHCTBHEM pacTBOpa KapOOHAaTa HaTpHs C
KHUCJIOTOM.

JlabopaTopHble OmBITEL. 1. M3roTomieHue QuapTpa U3 QUIBTPOBAIBHOH OyMmaru WA
OymMaxHo# canderku. 2. M3ydyenne ycTpoicTBa 3a)KUTalIKy U €€ INIAMEHH.

Homamunii 3xcnepuMent. 1. Pasmenenne cMecu CyxXoro MOJIOKa M PEeYHOrO Iecka. 2.
UsrotoBneHne MapieBOd MOBS3KM KakK CpeACTBa WHIWBHIAYadbHOHM 3alIUTHl B IIEPHON
snuaemun rpunma. 3. OTcramBaHWe B3BECH IIOPOINIKA I YHCTKH IOCYIABl B BOLE H €€
nekaHTamus. 4. AncopOnus aKTHBHPOBAHHBIM YIJIEM KpacAIIUX BEINECTB IENCH-KOJEL 5.
Ancopbums KyKypy3HBIMH IajJlO9YKaMH MapoB Maxydux BemecTB. 6. M3yueHume cocraBa U
MIPUMEHEHHS CHHTETHYECKHX MOIOIIMX CPEACTB, COAEPXKAIINX 3H3UMEL. 7. PasznmoxkeHnue cMecu



OUTBEBOM COABI M CaxapHOM MNyIphl NpH HarpeBaHuu. 8. PacTBopenwe B Bome TabeTKd
aciupuHa YIICA. 9. IIpuroToBieHne W3BeCTKOBOM BOJBI M ONEITE ¢ Hell. 10. B3zaumoseiicTBue
pacTBOpa IIe€pMaHraHaTa Kajius ¢ acCKOpOWHOBO#M KHCIIOTOM.

IIpaxTHyeckas paboTa (JOMANTHHIIH SKCIEPHMEHT). BrIpanuBanue KpUCTaLIOB COJIH.

[IpaxkTrdeckas pabora OgmncTKa MOBapeHHOU COJIH.

ITpaktrueckas paboTa (IoMamHU# 3KciepuMeHT). Koppo3us MeTalioB.

Tema 4.Paccka3bl mo XamMuu

Vuenuueckan xongpepenyus «Bwioaowuecsi pycckue yuenvie-Xxumukuy. JKH3HB H
nestenbHOCTh M. B. JlomoHOCOBa, [[. Y. Menneneesa, A. M. Bytieposa.

Kouxypc coobwenuii yuawuxcs «Moe niobumoe eewpecmeoy. OTKPHITHE, IOIYIEHHE H
3Ha4YEHHE BEIOpAaHHBIX yYalIMMHUCS BEIIECTB.

Konxypc yuenuueckux npoexmos. ViccienoBaHus B 00JacTH XHMHYECKHX pEAKIMM:
doTocHHTE3, ropeHre U MEICHHOE OKHCIIEHHE, KOPPO3HMsS METAIOB M CIIOCOOHI 3alIUTH OT
Hee, ApyTrHe peakluu, BEIOpaHHbIC yUalluMHUCS.

8 kaace

Tema 5 {omamHss XHMHS.

OcCHOBHBIC KOMIIOHEHTHI IHIIA: XHUPHI, OCJIKH, YIIICBOABI, BATAMHUHEI, COJIA. XMMHYECKHE
3JIEMEHTHI, KOTOpBIE 00pa3yIoT MHUIIY.

benkw, 3HaueHHe U NpuMeHeHHe. Belku pacTHTENBHOrO M YKHBOTHOTO IPOMCXOXKICHHS.
PacnioznaBanue 6ekoB.

XKupel. 3HaueHHEe W IPUMEHEHHE JXUPOB (HE TONBKO B MHile). 101632 )KUPOB B IMUTAHUH
9eJI0BEKa.

VYrieBonrl = yriaepox + Boja — He Bce Tak mpocto. Caxap — ellle HE 3HAYUT «CIIaaKhiiy.
Bkyc xne6a, Bepmunienu, KapTomky, eAeHIoB. Kak pacmo3Hats caxap u Kpaxmai?

BuTaMunsl, HX poib B Iporeccax KU3HEACATEILHOCTH.

CoctaB npoaykToB nmutanus. [Tumessie 106aBKH.

JlexapcTBeHHBIE mpemaparel. JlomammHss  amTedka, ee  comepxumoe. [IpaBmia
HCIIOJBb30BAHUS H XpaHEHHUs JieKapcTB. KauecTBeHHBIE peakiui Ha GYHKIUOHATBHEIE TPYIIIIHL.

BEITOBRIE XMMUKATHI, HX KIaccH(HUKaNUs HAa OCHOBE MpUMeHeHHus. [IpaBuia obpamieHus c
npenaparaMd ObITOBOM xuMuu. OTpaBieHHe OBITOBRIMH XHUMHKaTaMH (pacTBOp aMMHaka,
YKCyCHasi KHCJIOTa, IIepMaHraHaT Kajus, OBITOBOM Tra3, YrapHbelii Ta3, WHCEKTHIIHIEL,
pacTBOPHUTEIH, JTAKOKpAcOYHbIe MaTepHral U T.1.) Oka3aHue nepBoi MOMOIIY MIPH OTPABICHHUSX H
O’KOrax.

A3byka XUMUYHCTKH. TeXHHWKa BBHIBEACHHUS MATEH. [[STHOBHIBOMUTENTH. Y JaJIeHHE JKAPOBBIX
IITEH, IIATEH OT AroA U PpyKTOB, OBOIIEH U COKOB, IMHUIIEBBIX MPOAYKTOB, KPOBH, KPAaCKH H T.1I.

CocraB xocmernuecknx cpeactB. pH. Kiaccupukanus KOCMETHYECKHX CPEICTB: MBLIO,
IaMIIyHb, JyXH, T€H, TOCbOHBI U JIp.

YBJIekaTenbHasi XHMHS 1JIS1 JKCIIEPHMEHTATOPOB

IIpakTnueckas pabGora. «CBopauuBaHue Oejika KypHHOTO SiIla IpPU HarpeBaHHHY,
«CBopaurBaHue 6€IKOB MOJIOKA ITpU JO0OaBIEHUH TUMOHHOM KHUCIIOTHI, CITUPTa».

IIpakTH4yeckas padora. «OKpanvBaHie COMPTOBOTO PacTBOpa Hozla KpaxMaaoM .

IIpakTu4eckas pabora. «O6Hapy eHHE BUTAMUHOB B IPOAYKTaX MUTAHHUS»

Tema 6. IlpenmeTHasi Hegessi M0  XHMHH. YIUBUTEIBHBI OIBITH C JIEKAPCTBEHHBIMH
BemecTBaMu. KoOHKypc ydeHHYeCKHX POEKTOB.

OcBoenne yue6HOro Kypca BHEYpPOYHOH AeATEIbHOCTH

Hay4Hoe coo0mecTBO «FOHBIH XHMHK)

IODKHO ofecrmednBaTh [OCTHKEHHE Ha YpPOBHE OCHOBHOro obmiero o6pa3oBaHHS
CJIEIYIOIINX JTUYHOCTHBIX, METAIIPEIMETHBIX U MMPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIM9HOCTHBIE pe3yibTaTel OTPAKAIOT TOTOBHOCTh OOYYarOIIUXCS PYKOBOICTBOBATHCS
CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAllU{ M paCIIMpPEHHE ONbITa AEATEJIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) IMaTpuOTHYCCKOIO BOCIIUTAHHU A




IIEHHOCTHOT'O OTHOIIEHHS K OTEYECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HacJeIWIO, [OHMMAHHWA 3HAYECHHS XHMMHYECKOM HAayKW B JKH3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIIaJETh TOCTOBEPHOH HHOpMaIueH
O TMEepeloBBIX JOCTIDKEHHSX M  OTKPHITHSIX MHPOBOM M OTEYECTBEHHOW  XUMHUH,
3aHHTEPECOBAHHOCTH B HayYHEIX 3HAHHUSX 00 yCTpOMCTBE MHpa U OOIIECTBA,;

2) rpaxmaHCKOTO BOCIHTAHHUSL:

IpENCTABIEHAs] O COLMAIBHBIX HOpPMax M IPaBHJIaX MEXIMYHOCTHBEIX OTHONICHHH B
KOJUIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIONE3HOM, yd4eOHO-
HCCIIeIOBATENILCKOM, TBOPYECKOM M IPYrWX BHAX AESITEIBHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOH
COBMECTHOM [ESATEIFHOCTH NPU BEHIMOJHEHUH YYeOHBIX, IO3HABATEJIBHBEIX 3a/1a4, BHIIOJHCHHH
XMMHYECKUX DKCIIEPUMEHTOB, CO3IaHIH Y4eOHBIX IIPOEKTOB, CTPEMJICHHS K B3aHMOIIOHUMAaHHIO H
B3aMMOIIOMOIIM B IIpOIleCcCe OTOW Y4eOHOU [esATeNpPHOCTH, TOTOBHOCTH OIICHHBATh CBOE
[IOBEJIEHUE M IIOCTYIKK CBOMX TOBapHUIIIEH C MO3UIIMK HPaBCTBEHHBIX U IIPABOBBEIX HOPM C YIETOM
OCO3HAHUS MTOCIICICTBUI NOCTYIIKOB;

3) WeHHOCTH HayYHOrO O3HAHHSL:

MHPOBO33PEHUECKHX  MHPEICTaBICHUH O BEIIECTBE M  XHMHYECKOW  peaKIuH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHsS HAyKd M COCTaBJIAIONINX OCHOBY JUIA
HOHMMAHHMs CYIHOCTH HAYYHOU KapTHHBI MHPA, IIPEACTaBICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS MPUPOIBL, B3aUMOCBS3IX 4eJIOBEKa C MPHUPOJHON CPENoH, O PO XHMHH B IO3HAHHH
3THX 3aKOHOMEPHOCTEH;

[I03HABAaTEIFHBIX MOTHBOB, HAIPABIEHHBIX Ha IIOJyYEHHE HOBBIX 3HAHUHM II0 XHMUH,
HEOOXOMMMBIX [UI OOBSICHEHHS HaOI0ZaeMBbIX IIPOIIECCOB H SBJICHUIA;

[I03HAaBaTEeIbHOM, HHHOPMAIIIOHHON K YUTATENILCKOM KYJIBTYPHI, B TOM YHCJIC HAaBBIKOB
CaMOCTOSTENEHOM paboTel ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIATEPATypOd, IOCTYIHBIMH
TEXHUYECKHMHU CPECTBaMH HH(GOPMALMOHHBIX TEXHOJIOTHH;

HHTepeca K 00yYEeHHIO M IIO3HAHHIO, JIE0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o06Pa30BaHMIO, IPOEKTHOH M HCCIENOBATEIHCKON AESTENPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHS 00y4eHHUs B JAIbHEHILIEM,

4) bopMHUpOBaHUS KYJIBTYPEI 3I0POBbS:

OCO3HAHHS IIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3JI0POBEIO,
YCTAaHOBKM Ha 3[OpOBEI 00pa3 JKH3HH, OCO3HAHMS IMOCJTEACTBHA M HENPUSATHA BPEIHBIX
IpHUBEIYEK (YIOTPEeONEHHs aNKOTOJis, HApKOTHKOB, KypeHHs), HEOOXOOMMOCTH COOIIOICHHUS
npaBuI 6€30MaCHOCTH NPU OOpPAIEHAN ¢ XUMHIECKMMH BEIECTBAMHU B OBITY U peabHOH KH3HH;

5) TpymoBoro BocnuTaHHS:

MHTepeca K IPaKTHUeCKOMY H3ydeHHI0 npodeccuii U TpyAa PasIHEHOr0 pojia, YBaKEHHe
K Tpydy ¥ pe3ylIbTaTaM TpYIOBOH JEATENBHOCTH, B TOM HUHCIE HAa OCHOBE MPHMEHEHHS
PeIMETHBIX 3HAHMH [0 XHMHH, OCO3HAHHOTO BHIOOpa HHIMBHIYaIBHOH TpPaeKTOPHH
IIPOJOIDKEHHS. O0Opa3OBaHMA C yYETOM JIMYHOCTHBIX HHTEPECOB H CIIOCOGHOCTH K XHMHH,
OGIIECTBEHHBIX HHTEPECOB M IOTPeGHOCTEH, ycremHoli IpodecCHOHANPHON NeATeNbHOCTH H
pa3BUTHS HEOGXOMMMBIX YMEHHIA, TOTOBHOCTh aIalTHPOBAThCsS B IPO(ECCHOHATBHOM Cpere;

6) 5KOIOrHYECKOTO BOCIHTAHUS:

HKOJIOTHUYECKH IIeJIecO006pa3HOro OTHOMIEHHS K IIPHPO/Ie KaK HCTOYHHUKY JKM3HH Ha 3eMIte,
OCHOBE €& CyIIECTBOBaHHMs, MOHMMAHHs LIEHHOCTH 3J0pPOBOro M Ge3omacHoro obpasa >KU3HH,
OTBETCTBEHHOIO OTHONIEHHS K COOCTBEHHOMY (H3HYECKOMY H IICHXHYECKOMY 3J0POBBIO,
OCO3HAHUS [IEHHOCTH COOJIIOICHHS IIpaBHI 0€30MacHOro MOBEIECHUS IIPH paboTe ¢ BEMECTBAMH, a
TAaKKe B CUTYAlUsX, YTPOXKAIONIUX 37J0POBBIO M XKHM3HH JIFOJIEH;

CIIOCOOHOCTH NPMMEHSTH 3HAHUS, IIOJNy9acMBIE IIPH M3YYCHHH XHUMHH, U1 PEIICHHS
3a/a4, CBS3aHHBIX C OKPYKAIOMIEH MPUPOTHOM Cpemoi, NOBBIIICHHS YPOBHS 3KOJIOTHYECKOH
KYJIBTYpHI, OCO3HAHHs TJIOOATBHOrO XapaKTepa SKOJOTHYECKHX MpobieM W IyTed HX PelIeHHS
[IOCPEJICTBOM METOJI0OB XHMHHU;

5KOJIOTHYECKOr0 MEBIIUIEHHs, YMEHHs DYyKOBOICTBOBAaThCS MM B IIO3HABATEJBHOH,
KOMMYHHKATHBHON M COLIHATBHOM IIPAKTHKE.




MeranpeMeTHBIE pe3y/bTaThl. B COCTaBe METANpPeIMETHBIX DPE3YJIbTaTOB BBIICILIIOT
3HauMMble IS (OPMHPOBAHHS MHPOBO33DEHHs OOIMICHAYdYHBIE IOHSATHS (3aKOH, TEOpHs,
IPUHIMIL, TUIOTe3a, HakKT, CHCTEMa, IPOLECC, SKCIIEPUMEHT M APYroe.), KOTOPhIE HCIIONB3YIOTCS
B €CTECTBCHHO-HAYYHBIX Y4eOHBIX MpeIMeTaX M MO3BOIAIOT Ha OCHOBE 3HAHMH H3 3THX
mpenMeToB  (GOpMHpOBaTh IPEACTABICHHE O MLENOCTHOM HAayJHOH KapTWHE MHpa, H
yHUBeEpcaJbHBe ydeOHBIE HeHCTBHsA (MO3HABaTENbHBIC, KOMMYHHMKATHBHBIC, PETYJISITUBHEIE),
KOTOpEIE 06€CTeYnBaOT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOATENLHOMY IUIAHHPOBAHHIO H
OCYIIECTBJIEHMIO  y4eOHOM  JeATEeNbHOCTH.  MeTanmpeIMETHBIE — PE3yNBbTaTbl  OCBOCHHA
00pa3oBaTeNbHONM  MPOrpaMMbl IO  XHMHH ~ OTP&XAlOT  OBJAJCHHE  yHUBEPCATBHBIMH
[103HABATEIbHBIMU AEHCTBUAMH, B TOM 9HCIC:

1) 6asoBsie norMYecKHe NHCTBUA:

YMEHHE HCIONB30BaTh NPHEMBl JIOTHYECKOTO MBINUICHHS MDA OCBOCHHH 3HAHHH:
PAaCKpHIBATh CMBIC]T XMMIIECKUX NOHATHH (BBIIEIATH HX XapaKTCPHBIC IPU3HAKH, YCTaHABIHBATh
B3aHMOCBSI3b C JPYTMMH IOHSATHSAMH), HCIOIB30BAaTh MOHATHS IV OOBSCHEHHA OTACIBHBIX
(haKTOB U SIBJICHUH, BHIOCMPATs OCHOBAHHS H KPHTEPUH VIS KIACCADHUKAINI XUMUIECKHX BEIICCTB
¥ XHMHUYECKUX DEaKIliii, YCTAHABIMBATh IPUIMHHO-CIICICTBEHHEIE CBA3M MEXIY OOBEKTaMH
M3ydeHHs, CTPOUTH JIOTHYECKHE PACCyXICHHs (MHAYKTHBHEIC, NEXYKTUBHEIC, IO aHaJIOTHN),
[IPOBOIHUTD BBEIBOJBI H 3aKJIIOUCHHS,

yMEHHe IIPAMEHSTD B poliecce MO3HAHU MOHSTHS (TIpEeAMETHEIE
M MeTanpeIMETHBIE), CHMBOJMYECKHE (3HAKOBBIE) MOJCIH, MCHONB3YEMBIC B XHMHH,
peo6pa3oBbIBATH MIMPOKO MPUMEHAEMEBIE B XMMUU MOJCTBHBIE NMPEICTABICHUS - XAMHAYIECKUI
3HaK (CHMBOJ S7EMEHTa), XuMHdecKas (opMyna M ypaBHEHHE XMMHYECKOM DPeaKkiuu - MpH
PElleHHH Y4eOHO-IO3HABATENBHBIX 3a/ad, C yUETOM 3THX MOJEIBHBIX [PEICTaBICHUH BBIIBIATE
¥ XapaKTepU30BaTh CYIIECTBEHHEIE NPU3HAKU HM3yYaeMBIX OOBEKTOB - XHMUYECKUX BEIICCTB H
XAMUYECKHMX DEAaKIUi, BBIBIATH OONIHE 3aKOHOMEPHOCTH, NPHYMHHO-CICACTBCHHBIC CBA3M H
HPOTHBOPEYHMS B U3yJaeMBIX IPOIIECCAaX U SBICHUAX;

2) 6a30BBIE HCCIIENOBATENbCKHE NCHCTBHA:

yMEHHE HCIIONb30BaTh [OCTABIEHHBIE BOIPOCH B Ka4eCTBE MHCTPYMCHTA MO3HAHMA, 2
TaK)Ke B KauecTBE OCHOBHI Ui (OPMHpOBaHMs TIHMIIOTE3Bl IO IPOBEPKE IIPABHJIBHOCTH
BEICKa3bIBAEMBIX CYXKICHUH,

IpHOOpeTeHre ONBITa [0 IUIAHMPOBAHMIO, OPraHM3alliy M MPOBEACHUIO yYCHHHYECKHX
5KCIIEpPHMEHTOB: YMEHHE HaOJTIONaTh 3a XOIOM IIPOLECCa, CAMOCTOATENLHO POrHO3UPOBATE €10
pe3yisTar, (GopMyTEpOBaTE OGOGIIEHHS M BEIBOIBI II0 pe3yNbTaTaM MPOBEAEHHOIO OIEITA,
MCCITeJOBAaHHUS, COCTABJIATH OTYET O IPOJIeIaHHOM paboTe;

3) pa6ora c napopMaIHEH:

yMeHHe BHOHUPATh, aHATH3MPOBAT X HHTEPIIPETUPOBATH HH(OPMAIIMIO PA3IMIHEIX BUIO0B
1 GOpPM IIPEICTaBIEHHs, IOMYYaeMylo U3 Pa3HEIX HCTOYHUKOB (HaydHO- MOMYJIIpHAs TUTepaTypa
XMMHUECKOTO CONCPIKAHMS, CTIPaBOUHBIE [TOCOOHUS, pecypchl VIHTepHeTa), KPUTHIECKH OLECHUBATH
IIPOTHBOPEYMBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yMeHH€ IPUMEHSTh Pa3IMYHbIE METOABI U 3aIIPOCHI IPH MOUCKE orbope uHGOPMAIMHU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMEIX IS BBINOIHEHMS YICOHBIX U MO3HABATEIBHBIX 3a1ad
OIPeIeIEHHOTO THUIA, NPHOOPETEHHE OMBITa B OOIACTH HCIOJIB30BAHUS “HGOPMAITOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJaJ€HHE KyJIBTYPOH aKTHBHOTO HCIOIB30BAHHA Pa3/IMIHBIX
IOMCKOBEIX CHCTEM, CAaMOCTOSTEIBHO BHIOMpaTh ONTHMATbHYHO (OpMy IPENCTaBICHHUS
HHGOPMAIMKM ¥ HMIUIOCTPUPOBATh PEMIAEMBle 3a/(@qM HECIOKHBIMH CXEMaMH, JuarpaMMmamy,
apyrumu dopmamu rpaduKi ¥ BX KOMOMHAIMSIMHE;

YMEHHE MCIIONF30BaTh M AHATM3MPOBATh B MpoLecce y4eOHOH H HCCIIEI0BATEIbCKOM
JeSTeNbHOCTH HHQOPMAIMIO O BIIMSHHY IPOMBIIUIEHHOCTH, CEIBCKOTO X034HCTBa 1 TPaHCIIOPTa
Ha COCTOSIHHE OKPY’KaroIlel MPUPOIHOM CPEeIBL;

V obyuaromerocst 6yayT chOpMHPOBaHBI CIICYIOMIIE YHUBEPCATBHBIC KOMMYHHKATHBHBIC
JIEUCTBHS:



YMEHHE 3anaBaTh BOIPOCH (B XOAe amaigora # (WIM) AWUCKYCCHH) IO CYIIECTBY
obcyxmaeMoif TeMbl, (OpPMyIHpOBaTE CBOM IPEMIOKEHHS OTHOCHTENBHO BBINOJTHEHUS
IIPEI0KEHHOM 3a1a4H;

INPHOOPETEHHE  ONBITA IPE3EHTAIlMH  pE3YJBTATOB  BBIIOJHEHHS  XHMHYECKOTO
9KCIEpUMeEHTa (JIabOpPaTOPHOIO OIbITa, JIabOpaTOpHOM pabGoTEl IO HCCIENOBAHUIO CBOMCTB
BEIIECTB, Y4€OHOTO IMPOEKTa);

3aMHTEPECOBAHHOCTE B COBMECTHOM CO  CBEPCTHHKAaMH ITO3HABATEJIBHOM H
HCCIIEOBATEIbCKOM EATENPHOCTH IIPH PEMIEHHH BO3HHWKAOMMX Mpo0jeM Ha OCHOBE Y4YéTa
OOmHUX HHTEPECOB M COIJIacOBaHHs Mo3uimil (06CykIeHHS, OOMEH MHEHHSIMH, «MO3TOBBIE
MITYPMBI», KOOPIUHAIIUS COBMECTHBIX AEHCTBHUH, OIpeNeIeHHEe KPUTEPHEB 0 OIIEHKE KayecTBa
BEIIIOJIHEHHOM paboOTHI U JpyTHE);

VY obyusaromerocs O6yayT cHOpMHpOBAaHEI CIEAYIONINE YHHUBEPCAILHBIE DETyIATHBHEIE
JIEUCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPENEIIATh HENU NS TeIbHOCTH, INIAHHPOBaTh, OCYIIECTBIISATS,
KOHTPOJIMPOBaTh M IIPA HEOOXOMMMOCTH KOPPEKTHPOBAaTh CBOKO JESTEIbHOCTh, BHIOMpPATH
Hauboee 3¢ PeKTUBHBIE CIOCOOE! penIeHns YUeOHBIX U MO3HABATENHHEIX 33124, CAMOCTOSTETHHO
COCTAaBIIATH UJTM KOPPEKTHPOBATh MPEUIOXKEHHBIN alTOPUTM JEHCTBUI MpHU BHITIOJHEHHH 3a1aHHH
C y4€TOM IOJIyYeHHsS HOBHIX 3HAHMH 00 M3ydaeMbIX OOBEKTaX - BEIIECTBAX H pPEaKIIMsX,
OIICHHBATh COOTBETCTBHE IOJyYCHHOTO pe3yJIbTaTa 3asiBIICHHOMN IIEIIH;

YMEHHUE HCIIOJIb30BaTh ¥ aHAJIM3MPOBATh KOHTEKCTHI, IpeJIaracMble B YCIIOBHH 3a1aHHUA.

IIpenmernsbie

7 kaacc

-3HAHUC XUMHUYECKON CHMBOJIMKH: 3HAKH XUMHYECKHX JJIEMEHTOB, GOPMYIIBI XUMHUECKHX
BEIIIECTB, YPABHEHHUS XUMUYECKUX PEaKITHiA;

- 3HaHHC BAXHEHIINX XHMHYECKHX IOHSITHUH: BEIIECTBO, XMMHYECKHM DJIEMEHT, aToOM,
MOJIEKYJIa, OTHOCUTE/IbHBIE aTOMHAsL U MOJIEKYJISIpHAS MacCHI,

- 0COOEHHOCTH XUMHYECKHIX PEaKI[Hii;

- BlajcHHEe HHpOpManued o KU3HH M JestensHoctd M. B. Jlomonocoma, JI. H.
Mengeneesa, A. M. Bytneposa.

- Pa3leNATh CMECH, IPOBOAUTEH OYHUCTKY BEIECTB, GUILTPOBAHHE;

8 kiacc

- O0BACHATh XUMHYECKHE SBJICHAS [IPOUCXOSIINE B IPUPOJIE, OBITY U Ha IPOU3BOICTBE;

- ONpEAEISATh BO3MOXKHOCTH IIPOTEKaHHMsS XHUMHYECKHX IMIPEBpAIlEHHA B pa3IHMYHBIX
YCIIOBHSIX M OIICHKH HX MOCJIEACTBHUIA;

- DKOJIOTHYECKH IT'PAMOTHOTO BECTH B OKpYIKaIOIIeH cpee;

- OLEHHWBATh BIHMSHME XHMHYECKOIO 3arpsi3HEHHs OKpYXaromed Cpeasl Ha OpraHH3M
9eJI0OBEKa U APYTHE KUBHIE OPraHU3MEI,

- OesomacHO oOpamateCsi C TOPIOYMMH W TOKCHYHBIMH BEIIECTBAMH, J1a00PaTOPHEIM
obopyznoBaHHEM;

- KPHTHYECKH OLEHHMBATh JOCTOBEPHOCTh XHMHYECKOW HH(GOpMAalWH, MOCTYMAOMEeH H3
Pa3HBIX HCTOYHHKOB.




