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AHHOTaANuA

[Iporpamma kypca «XuUMHSI OKpYKalOIIEH Cpellbl» COCTaBJIEHA Ha OCHOBE PEKOMEHIAIIUM
denepanbHOTO OnepaTopa yueOHOro mpeamera «XuMUs» Mo ero MpernoiaBaHuio Ha 0a3e IeHTpa
«Touka pocTa» eCTECTBEHHO-HAyYHOW M TEXHOJOTHYECKON HANPABJICHHOCTEN U B COOTBETCTBUM
C METOIMYECKMMHM pPEKOMEHJAalUsAMU 10 MpenojaBaHuio moxayns «Kpaeeenenue» B Kypce
«Xumus».

Kypce «Xumust okpyxaromeit cpenbl» ABIseTCs BAPHATUBHOW TUCIMILIMHON, (popMupyromen
y o0y4arouxcs npeAcTaBIeHus, TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHUN U HABBIKOB O
XUMHUHM OKpYXaloUlell cpenbl, OCHOBY KOTOPOI'O COCTaBJISIOT KOMIIOHEHTBHI IPHPOJHBIX
KOMILJIEKCOB, MPEJCTaBICHHbIE KOHKPETHBIMU PETUOHAIBHBIMUA WJIN JIOKAIBHBIMH COYETAaHUSMHU
KOMIIOHEHTOB 3€MHOU NPUPOABI.

B o0yuyenun xumuu OOJNIbIIOE 3HAUYEHHE HMMEET HKCIEPUMEHT. AHAIU3UPYs PEe3yNbTaThl
NPOBEAEHHBIX ONBITOB, ydYalecs YOeXIaloTcs B TOM, YTO T€ WM HHbBIE TEOPETHYECKHE
NPEACTABICHUS] COOTBETCTBYIOT WJIM HPOTHBOpPEYAT PEAIbHOCTH. TOJIBKO OCYIIECTBISASA
XUMHUUYECKMM 3KCIEPUMEHT, MOKHO IPOBEPUTH AOCTOBEPHOCTH IIPOrHO30B, CIEIIAHHBIX Ha
OCHOBAaHUU TEOPUHU.

B mpouecce sKkcnepuMEHTaIbHONM pPa0OTHI  ydyaliudecss NPUOOPETAIOT OMBIT IMO3HAHUS
PEaIbHOCTH, SBISIOIIMICS Ba)XKHBIM 3TanoM (OpMHpPOBaHUS Yy HHUX YOEXKJAECHUU, KOTOpHIE, B
CBOIO OUYEPE/Ib, COCTABIISIIOT OCHOBY Hay4YHOT'O MUPOBO33PEHUS.

[Ipennaraemass mporpamma Kypca «XHMHS  OKPYXKAlOIIEH  Cpeapl»  UMEET
€CTECTBEHHOHAYYHYI0 HAIpPaBJIEHHOCTb, KOTOpAs SIBJISETCS BaXXHBIM HAIIPABJICHUEM B Pa3BUTUU
U (OpPMHUPOBAHUU Y UIKOJIHHUKOB IMEPBOHAYAILHOTO LIEJIOCTHOTO MPEACTaBICHUS O MHUpE Ha
OCHOBE COOOIIEHUS UM HEKOTOPBIX XWMHYECKMX 3HaHMU. TeopeTuueckue BOIMPOCHI,
BKJIFOYEHHBIE B MPOrpaMMy, MOMOTYT YYallMMCSl Jy4ll€ YCBOWTH TEMbI OCHOBHOIO Kypca
XUMHUHU. 3HAYUTENIbHAS YaCTh BPEMEHU OTBOJUTCS IIIaBHOMY KPUTEPHUIO TBOPUYECKOTO OCHOBAHUS
Kypca - TPaKTHUYECKUM paboTam.

CoBpeMeHHbIE IKCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS [0 XUMUH YK€ TPYIHO MPEACTABUTH
0e3 HCIOJIb30BaHUS HE TOJBKO AHAJIOTIOBBIX, HO U LHU(POBBIX HW3MEPUTENBHBIX MpudbopoB. B
®denepallbHOM rocyaapcTBeHHOM oOpazoBarenbHoM cTannapte (PI'OC) mponucano, 9T0 OHUM
U3 YHHMBEpPCAIbHBIX YYEOHBIX AEHCTBHI, MPUOOpETAaEMbIX YYalllUMUCSH, JOJDKHO CTaTh YMEHHE
«IPOBEJICHUS OMBITOB, MPOCTHIX 3KCHEPUMEHTAIBHBIX HMCCIIEIOBAHUN, MPSIMBIX M KOCBEHHBIX
U3MEPEHUI C NCIOJIb30BaHNEM aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIbHBIX TPUOOPOBY.

[MudppoBass  nmabopaTopusi  TMOJHOCTBIO  MEHSET  METOAMKY M COJEp)KaHHe
SKCIIEPUMEHTANILHOM JIeATENbHOCTH M pellaeT BblllenepeuncieHHble mnpodnemsl. [lupoknii
CHEKTpP /JAaTYMKOB TIO3BOJIAET YYAlIUMCS 3HAKOMUTHCS C TMapameTpaMu  (hU3MYecKoro
JKCIIEPUMEHTAa HE TOJbKO HAa KAYyeCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. Lludposas
nabopatopus  TO3BOJSIET BECTH  JUIMTEIBHBIM  OKCHEPUMEHT Jaxe B  OTCYTCTBHE
SKCHEPUMEHTATOPA, a YaCTOTa UX U3MEPEHUI HEMO/IBJIACTHA YEJIOBEUYECKOMY BOCIIPHUATHIO.

B npouecce ¢GopMupoBaHHs AKCHEPUMEHTAIBHBIX YMEHMHA Y4YeHHK oOy4aercs
MPEJICTaBIATh MHPOPMAIIHIO 00 UCCIEeA0BAHNUN B YETHIPEX BUAAX:

® B B€p6aJII>HOMI OIMUCBIBATH OKCIICPUMCHT, CO34aBaTb CJIOBCCHYIO MOJICIIb
OKCIICPUMCEHTA, q)HKCHpOBaTB BHUMAaHHEC HAa USMEPACMBIX BCIUMYNHAX, TCPMHUHOJIOTUH;
® B TAOJIMYHOM: 3aIIOIHATH Ta6.HI/II_H>I JaHHBIX, JICKAIIHUX B OCHOBC ITOCTPOCHHA

rpa¢pukoB (IpU ATOM Yy Y4YalIMXCS BO3HMKAET IMEPBUYHOE MPEICTAaBICHHE O MaciTabax
BEJINYMH);

. B TpaHuuecKoM: CTPOUTh Tpapuku 1O TaOIUYHBIM JAQHHBIM, YTO JaéT
BO3MOXKHOCTh TI€PEX0/la K BBIABIKCHUIO THUIOTE3 O XapakTepe 3aBUCHMOCTH MEXIy
BEJIMYMHAMU (TIPH 3TOM YYMTENb MOKAa3bIBAET MPEUMYILECTBO B BU3yaJIH3allMU 3aBUCUMOCTEH
MEX1y BETMYMHAMH, HArJSIHOCTH M MHOTOMEPHOCTH); B BHAE MaTeMaTHUYECKUX YpaBHEHUIL:
JlaBaTh MaTEeMaTHUYECKOE OMHMCAHUE B3aMMOCBSI3U BEIMYMH, MaTeMaTHYeCKoe 0000IIeHHeE.

AKTYyaJIbHOCTB IPOTPaMMBbl «XHUMUSI OKPYKAIOIIEH Cpeabl» 3aKiI04aeTcs B TOM, YTO B
XOJIe €€ pealin3alii COBEPILEHCTBYIOTCS YMEHHUS YUYAIIUXCSl CAMOCTOSITENIBHO OCYIIECTBIISThH



XUMHUYECKHE HKCIEPUMEHTBI, pellaTh pacyeTHbIC 3aJa4M, YIIIyOJSIOTCS 3HAHUS Y4YallUXcs,
BbIpa0aThIBAIOTCSl YMEHHSI CAMOCTOATENBHO IPUMEHATh IPUOOPETEHHBIE 3HAHUS Ha ITPAKTHKE.
HoBu3Ha naHHO# 00pa3zoBaTenbHOIM MPOrpaMMBbI 3aKIIIOYAETCS, TIPEXE BCETO, B TOM, YTO
B y4eOHBII IUIaH MPOrpaMMbl BKIIIOYEHBI pa3JieNibl, KOTOPbIE HAIIPABICHBI HA yJIOBIETBOPEHUE
[I03HABATEJIbHBIX UHTEPECOB O BEILECTBAX, UX IPOU3BOJCTBE U UX MPAKTUYECKOM IIPUMEHEHUN B
IIOBCEIHEBHOM KU3HU.
MecTo Kypca B 00pa3oBaTe/ibHOM Npouecce

Kypc «Xumns oxpyxaromeid cpeasD» BBICTYyNaeT B KadecTBE JOMOIHUTEIHHOTO
pacLIMpSIONIET0 Kypca U BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY 3HAHUN IO XMMHUU U MMEET
npoOpUEHTAIIMOHHYI0  HampaBlIeHHOCTh. Kypc mpenHasHadeH [Uis  JONOJHHUTEIBHOTO
oOpa3zoBanus yyamuxcs 10 K1accoB, HHTEPECYIOUINXCS XUMUYECKMMU HayKaMU U TOTOBSIIUXCS
K TPOJIOJDKEHUIO OOYUYEeHHUS 10 €CTECTBEHHOHAYYHOMY, TEXHOJOTHYECKOMY MPOQHIISM, a TaKKe
IUIAHUPYIOIIUX 00y4aTbcss B By3€ Ha CIEHUAIBHOCTAX (U3UYECKOro, OMOJIOTHYECKOTo,
XMMHYECKOT0 M TeXHoJorndeckoro nmpoduis. Conepxanue Kypca BHIXOIUT 38 PAMKH IIKOJIEHON
IpOTpaMMbl U MOXKET OBITH HCIIOJIB30BAHO JUIsI MPOBeAEHUS (DaKylIbTaTUBHBIX 3aHATHHA, JUIA
yTriIyOIeHHOH MOATOTOBKH.

Ha uszyuenue xypca Boieneno 34 yvaca B 10 xmacce (1 yac B Hezeno).

Iean u 3aga4n u3y4eHus: Kypca
Llenvio OCBOEGHMSI NTaHHOTO Kypca SBJSIETCS pacHIMpEHUE COJAEp)KaHUS HIKOJIBHOTO
XUMHUYECKOT0 00pa3oBaHus U GOPMHUPOBAHUE 3HAHUHM U MPEICTABICHUNA O XMMUU OKPYKAIOILIEH
Cpelbl U METOAAaX KOHTPOJIS 3a €€ COCTOSHUEM IMPUPOAHBIX TEPPUTOPHAIIBHBIX KOMIUIEKCOB B
KOHTEKCTE PErHOHAJBHBIX YCIOBUH, MpoOJieMax »5KOJOTMH JIaHAA(TOB, CBA3aHHBIX C
CEJIbCKOXO3HCTBEHHBIM U PECYPCHBIM MPUPOIOTIONH30BAHUEM.
3aoauu kypca:
Ooyuarwmmue:
e (opMupoBaHHE HABBIKOB M YMEHUI HAYYHO- UCCIIEAOBATENBCKOM eI TEIbHOCTH,
e (QopmupoBaHME Yy YyYalIMXCAd HABBIKOB 0€30MacHOTO H TPaMOTHOTrO oOpareHus
C BELIECTBaMU;
® U3y4YEHHE JIEMEHTHOI0, BEIIECTBEHHOIO U ()a30BOTr0 COCTaBa HUXKHEH yacTu aTMochepsl
(Tpomocdepsl), ruapocdepbl U BEPXHEH YaCTH 36MHOU KOPHI;
® H3y4YEHHE XUMUYECKMX OCHOB METOJIOB KOHTPOJIS 32 COCTOSIHUEM OKPY’KaIOILIEH CPEbl;
e (QopmupoBaHHE TMPAKTUYECKUX YMEHHH M HABBIKOB pa3pabOTKH W BBINOJHECHUS
XUMHUYECKOT0 IKCIIEPUMEHTA;

®  TIPOJOJDKUTH pas3BuTHE [MO3HABaTEILHOMN AKTUBHOCTH,
CaMOCTOSITEIbHOCTH, HACTOMYMBOCTU B JIOCTHIKEHUU II€NIH, KPEATUBHBIX CIIOCOOHOCTEH
YYaIuxcs,

e pacmmpeHue © yYrayOJeHHe 3HaHWK ydamuxcs, (GopMHpOBaHUE MPE3CHTAIMOHHBIX
YMEHUU U HAaBBIKOB;
e Ha I@pUMepe XHMMHMYECKOTO MaTepuaja HayaThb pa3BUTHE Y4eOHOW MOTHUBALMU
HIKOJIbHUKOB Ha BBIOOp Ipodeccuu, CBsI3aHHOM ¢ XUMHUECKUM MTPOU3BOJICTBOM;
e JaTh BO3MOKHOCTh ydamumces MIPOBEPUTH CBOM CIIOCOOHOCTH
B ©CTECTBEHHOOOpa30BaTeIbHON 00JIacTH;
e (opmHupoBaHHE OCHOBHBIX METOJIOB PELIECHUS HECTAHAAPTHBIX M OJMMIIHAIHBIX 3a/1a4 10
XUMUH.
PasBuBarwuue:
. pa3BUTHE BHUMAaHUS, MAMATH, JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O BOOOPAKEHUS;
. pa3BUTHE KOHCTPYKTHUBHOTO MBIIIJICHUS U COOOPA3UTEIbHOCTH.
BocnurareabHblie:
. BBI3BaTh MHTEPEC K U3Yy4AaEMOMY MIPEAMETY;



o 3aHUMATEIbHO M HEHaBS3YMBO BHEIPUTH B CO3HAHHE y4allUXci O HEOOXOAMMOCTH
COXPaHEHHUS U YKPEIUJICHHUS] CBOETO 3/I0POBbS U 30POBbs OYAYIIETO MOKOJICHHUS;
o BOCIIMTBIBATh HPABCTBEHHEE U JYXOBHOE 37J0POBbE.
Coaepixkanue Kypca
Tema 1 Benenne (2 4.)

[Tonatue okpyxaromas cpega ©u (QaxkTopbl, BIusONMEe Ha Hee. XemodoOus u
xemMounus. XuMusi U ee HampaBlieHUs. XUMUYecKash MPOMBIIIJIEHHOCTh B JKU3HHM 4eJIOBEKa.
Xumuueckas 1adoparopus U XUMHUYECKHi skcriepuMeHT. [Iprbopel u obopynoBanue, mpaBuia
TEXHUKH 0€30IMaCHOCTH B XUMHUYECKOH J1ab0paTOpHH.

Tema 2. Xumus armocgepsl (4 4.)

Bo3nyx u ero cocraB. TemmeparypHwiii mpodwmib W CTpyKTypa aTMocdepbl Kak
CJICZICTBHE BO3JICHCTBUS COJHEYHOM pajualiii U MapHUKOBBIX ra3oB. 3MeHeHue NaBieHUs H
XUMHUYECKOT'0 COCTaBa BO3JIyXa IO BHICOTE: MOCTOSIHHBIE U TIEPEMEHHbIE KOMIIOHEHTHI BO3AYyXa,
noJuTtoTaHThl. OCHOBHBIE HCTOYHHMKH 3arps3HEHUS BO3/1yXa U U3MEHEHHSI €r0 COCTaBa.

[TpakTrueckas pabora 1. OneHka SKOJOTHYECKOTO KauecTBa Bo3nyxa. McciaemoBaHue
BO3[yXxa Ha cojaepkaHue mnpumeceil. MccinenoBaHue 3arps3HEHHs BO3/1yXa TPaHCIOPTOM.
HccnenoBanue KUCIOTHOCTU ocankoB. OlLieHKa 3arpsi3HEHUs BO3/1yXa C MMOMOIIBIO JTUIIAHHUKOB-
WH/INKAaTOPOB, XBOU COCHBI, 3aNbUIIEHHOCTH. MccnenoBanre MUKpOOHOTO 3arpsi3HEHUs BO3/AyXa.
Tema 3. Xumusi ruapocdepsi (4 4.)

OOmast xapaktepucTuka ruapocdepbl: ee CTpykrypa u (yHkuus. Poms Boabl B
aTMoc(epHBIX U TUAPOCPEPHBIX NMEepeHocax TeIia U BO3AYIIHBIX Macc. ['uaAporornyecKkuil LUK
BOJIBI, CrielU(UIECKre KPYrOBOPOTHI BOJIbl. DOPMUPOBAHUE XMMHUUYECKOTO COCTaBa MPUPOIHBIX
BoA. OCHOBHbBIE MapaMeTpbl TUAPOXUMHUYECKON OIEHKH MPUPOIHBIX BOJ. 3aKOHOMEPHOCTHU
MHUTpallid XUMHYECKHUX 3JIEMEHTOB B Tuapocdepe. [lepBuuHOEe M BTOpPUYHOE 3arpsi3HEHHE
IpUPOAHBIX BOA. Bunel crounbix Boa. HopMupoBaHue ypoBHSI 3arpsi3HEHHUS MO BeIHMYWHAM
IPEACIbHO  JOIYCTUMBIX KOHLIGHTpALMK, B3aUMOJCHCTBUE 3arpsA3HUTENICM B CMECH.
AHTpomorenHasi 3BTpodukanus BogoeMoB. OCHOBHBIE TOKCHKaHTHI Tuupochepsl. Tspxemnbie
METaIlJIbl, HePTh ¥ HE(PTEPOIYKTHI, I€TEPTEeHTHI, ECTUIIUIbI, PAAUOHYKIUILL. X HCTOUHUKH,
MyTH MUTpaluu ¥ cTOKU. CaMOOYHILIEHHE BOJIHBIX IKOCHCTEM.

Tunbel Bomomons3oBanusA. TpeOoBaHMs, MpenbsBISEMble K IHUTHEBOW BOJE, BOJE
XO03SCTBEHHO-OBITOBOTO Ha3HAYEHMsI, BOJE NJISi OPOIICHMsI, MOJUBA, JUISl MCIOJIb30BaHUS Ha
KUBOTHOBOAUYECKMX (epmax. Buiael NpPOMBIIUIEHHOTO  BOJAOIOJB30BAHUSA: BOJAA  Kak
OXJIaXKJalolIee CPeICTBO, TPAHCIIOPTUPYIOIIAs Cpesia, KaK paCTBOPUTEIIb.

AHanu3 W KOHTPOJb KauyecTBa Bojbl. CTparerus GOpbrObI ¢ 3arps3HEHUEM MPHUPOTHBIX
Boa. IIpenoTBpailienne 3arpsi3HEHUs] BOJ IpPU NMPUMEHEHHHM pPAalMOHAIBHBIX TEXHOJOTHUH, Mpu
KOHTPOJIE TEXHOJOTHUECKUX YCIOBUHM, NMpUMEHEHUH 3(PPEKTUBHBIX OUYMCTHBIX CHCTEM, IPH
nepepaboTke OBITOBBIX U MPOMBIIIIEHHBIX OTXO/IOB.

[TpakTrueckas pabora 2. OnpeneneHne couepkaHus Meau, keneza u dochopa B Boje.
OrneHka HKOJIOTMYECKOTO KauecTBa BOAbl. lcciemoBaHue MYyTHOCTH, OOIIEro KOJIWYeCTBa
npuMecei, oOIel KeCTKOCTH, MPO3PAavHOCTH, 1BETA, 3amaxa, OnomHaukanuu. MccnenoBanue
CHera.

Tema 4. Xumust utocdepsi (4 4.)

CoBpeMeHHbIE MOJETH XHMHYECKOTO COCTaBa INIyOMHHBIX reocdep: supa, MaHTHUH,
HIDKHEW 4acTh 3eMHOM KOpbl. ATMoc(depa u ruzipocdepa Kak pe3ynbTat GOpMHUPOBAHHS 36MHOU
KOpbl. XHMHMYECKHE MpOIecChl BO BHYTPEHHHUX reocdepax U TIeoJornueckue (HakTopsl,
KOHTPOJIMPYIOIIHE MOCTYIJICHUE TITYOMHHOTO BelIecTBa B onocdepy.

Cpenuuii XuMudeckuii coctaB (KIapKu) BEPXHHUX CJIOH 3eMHON KOPbI KOHTUHEHTAJIHLHOTO
TUTIA, CPETHUN XUMHUYECKUA COCTaB 0CaIOYHOTrO (0camo9HO-3¢(Y3UBHOTO) CIOS 3€MHOW KOPHI
OKEaHUYECKOIo THIIA.

MectHbIil reoxumMudeckuii GoH («HOPMAIbHOE» CpEeAHee COACp)KaHUE XUMHUYECKUX
3JIEMEHTOB) M TCOXMMHYECKHE aHOMaluu. MTrHOBEHHbIe (KaTracTpouyeckre) U MeJICHHBIC
(9BOJTIOIIMOHHBIC) U3MEHEHHS B TCOXUMHYECKOM OajaHce BemecTBa Onochepsl. AHTPOIIOTCHHbBIS



W3MEHEHUS MPUPOIHBIX TEOXUMHUUYECKUX TTOTOKOB B OalaHCe BEIIECTBA W UX MOCIEACTBUS s
OHOJIOTrH4YEeCKNX 0OBEKTOB.

[IpakTuyeckas padora 3. MccnenoBanue mouBeHHOTO npoduist. OnpeneneHue MEXaHu4eCcKoro 1
MUHEpaJIbHOIO cocTaBa MoYBbl. OmnpeneneHue CTPyKTypsl nousbl. Omnpenenenue pH moussl,
BOJONPONUIIAEMOCTH, TymMyca, COJEpKaHHUS BO3JyXa, BIaroeMkocTu. llytm u mnporneccsl
NepeHoca MECTULMIOB B MPUPOAHBIX cpenax. OnpeneneHue MOYBEHHBIX HHUTPATOB, TAKEIBIX
MeTaisoB. OnpeneneHre B MOYBe PaAHOAKTUBHBIX BEIIECTB METOAOM OMOWHIUKAIUH.

Tema 5. Murpanusi TOKCHKAHTOB B cucTeMe JUTOCepa - mouBa — pacTeHue —KMBOTHOE —
yesoBek (4 u.)

B3aumocssi3u Mexay XMMHUYECKUMH, OMOJIOTHYECKUMH U T€0JIOTMYECKUMHU TIPOIECCaMH.
[IpencraBnenuss o reoxuMuu U OuoreoxuMuu. KOHIIEHTpalmus W paccessHUE XUMHUYECKHX
3JIEMEHTOB KaK pe3yJIbTaT UX MUTPALIAH.

Ponp xuBOrO BemecTBa Ouochepbl B MUTPAallMM XUMHUYECKUX 3JIEMEHTOB. 3akoH B.W.
Bepnanckoro. broreoxuMmuueckue MpOBUHIMHM U dHAeMUYeckne Oomnesnu. I[IpencraBieHue o
OMOKOCHBIX CHCTeMax. TexXHOreHHas MUTrpalus XUMHUYECKHUX OJJIEMEHTOB. TexXHOTeHHBIC
F€OXMMHYECKUE aHOMAJIMH B OYBAX, BOJAaX, OPraHU3Max, B TOPOJax U CTPOCHUIX. MHAEKCHI UX
HAKOIUICHHS B JIOHHBIX OcagkaXx W (akTopsl obOorameHus B aTMocepHBIX adposoisx. Mx
VMCTOYHMKHU U IyTH MUTPALMU B IPUPOJHBIX CPEAAX.

Hutpatel. TOKCMYHOCT, HHUTPATOB W HUTPUTOB JUIsl 4YEJIOBEKA M IKUBOTHBIX.
KaH11eporeHHOCTh HUTPO3aMHHOB. BOCCTaHOBIIEHME HHUTPATOB B HUTPUTHI IPU XPaHEHUH
MUIIEBbIX TPOAYKTOB. DaKkTOpbl, NPUBOASIIME K YBEJIUYEHUIO COACPKAHUS HUTPATOB B
NUTHEBOM BOJE M oBomiax. lIpenenbHO AOMyCTUMBIE KOHLUEHTpPAlUMU HUTPATOB U HUTPUTOB B
OBOIIHOW ¥ 0ax4eBOW MPOAYKIUU. DKCHPECC-METOIbl OOHApYKEHUS HHUTPATOB B BOJE U
MJI000BOIIHON MPOYKIIHH.

[lectuunnapl. PUBMKO-XMUMUUYECKHE TMPOLIECCHl paccesHus, MepepaclpeiesieHus u
IepeHoca MNECTUUUIOB B NPHUPOAHBIX cpedax. [lyTm momagaHus NECTUUUIOB B OPraHU3M
YeJI0BeKa, UX JIEUCTBUE HA TKAHU, OpraHbl U CUCTEMbI OpraHu3Ma. MyTrareHHble, KaHIEPOT€HHbIE
U TEPAaTOreHHbIE NOCIEACTBUs. PaH)XMpOBaHME MNECTUUUIOB IO TOKCUYHOCTH M MPEIEIBHO
JOTTYCTUMbIE KOHIIEHTPAIUU MECTUIIUIOB B PA3IMYHBIX MPOIYKTaX MUTaHUs. MeToasl oTOOpa,
KOHILICHTPUPOBAHUS U ONPEIEIICHNS ECTULUIOB B IPOAYKTaX MUTAHUS, BOJIE U BO3/IyXE.

Huokcunabl. Ux oOpa3oBaHWe B TMPOMBINUICHHOCTH W TPU YHHUYTOXXCHHH OBITOBBIX
OTX0JI0B C:kuranueM. KaHueporeHHoe AeicTBUE JUOKCUHOB.

[IpakTudeckas padora 4. OnpeneneHue NeCTUINI0B, HUITPATOB B MPOIYKTaX MATAHUSI.
Tema 6. Xumusi yejioBe4ecKoOro opranusma (4 4.)

XUMHUYECKHE TPOIECCHl KMBOTO OpraHu3Ma. XuMHUYecKue (aKTOpbl, BIUSIOINIAE Ha
KU3ZHEJEATENIbHOCTh ~ OpraHu3Ma.  XUMHU3M  JKOJIOTMYECKHUX  mpoOinem.  DakTopsl,
MNPENSTCTBYIOLIUE U MPEAYNPERKAAIONINE MPOU3BOJICTBEHHBIE U MPOMBIIIJICHHBIE PUCKH, aBAPUU
U KaTacTpodsl.

[Ipaktuyeckas pabotra 5. KadecTBEHHbIE peaKIMH HA XUMHUYECKHE DSJIEMEHTHl B IKUBBIX
opranusmax. MccneqoBanue XMMHUYECKOT0 COCTaBa MPOAYKTOB MUTaHUSI.
Tema 7. Xumus B [Ipumopckom kpae (4 4.)

Xumuyeckasi MpOMBIIUIEHHOCTh [IpuMopckoro kpas um JlaqbHEBOCTOYHOTO pErMOHA.
CoBpeMEHHOE COCTOSIHME W HaIpaBJeHUsl Pa3BUTHUS XUMUYECKON MPOMBIILIEHHOCTH B PETHOHE,
JOCTHKEHUSI XHUMHUYECKOM Hayku. XHUMHS M IKOJOTHs. OKOJIOTHYECKHE CIY:KObl Ha
NPEANPUITHUIX. DKOJIOTHUECKOE 3aKOHOAATENHCTRO.

[Tpaktuueckas pabora 6. IlocTpoenne kapThl XUMHYECKas MPOMBIIIICHHOCTH [IpuMoOpcKoro
Kpas.
Tema 8. IlogBeaenne UTOroB 3aHATHI (4 1.)

[IpoBenenne WHAMBHAYaTbHOH MpakTUYECKOH paboThl, OQOpMIICHHE pe3yJIbTaToB
JKCHEPUMEHTA. 3aluTa MPOEKTOB.

[IpakTuueckas padora 7. XuMu4YecKue dyaeca.



TemaTH4yeckui nJiaH

Ne | HasBanue pa3zneiioB U TeM | BCEro Bupl yaeOHBIX 3aHATHN
n/m YacOB | TEOPETUYECKUX | MPAKTUYECKMX | KOHTPOJIbHBIX
1 | Tema 1. BBenenune 2 2
2 | Tema 2. Xumus 4 1 3
aTMochepsl
3 | Tema 3. Xumus 4 1 3
ruapocheps
4 | Tema 4. Xumus 4 1 3
JTUTOCHEPHI
5 | Tema 5. Murpauus 4 1 3

TOKCHKAHTOB B CUCTEME
autocdepa - moysa —
pacTeHne — )KUBOTHOE -

YeIIOBEK

6 | Tema 6. Xumus 4 1 3
YEJI0BEYECKOT0 OpraHnu3Ma

7 | Tema 7. Xumus B 4 2 2
IIpuMopckoM kpae

8 | Tema 8. ITonBenenue 4 1 3
HATOTOB 3aHATHI
Peseps 4 4
HATOTO 34 14 20

MeTtoabl 1 popMbl 00yUeHM I

[Tpu peanuzanuu JaHHOTO Kypca MOTYT OBITh MCIOJIB30BAaHBI PA3HOOOPA3HBIE METOMBI
dbopmbl 00yUeHUs MPU MPOBEJIECHUNA KOMOMHHPOBAHHBIX U MPAKTUYECKHUX 3aHATUN. B kauectBe
METOI0B 06y‘IeHI/I5I MOXXHO HPHUMCHATH CJIIOBECHBIC, HArJISIAHBIC, NPAKTUYCCKUEC, YaCTUYHO-TIOMCKOBBIC,
HCCICAOBATCIIbCKUEC HpO6J'IeMHBIe, AUCKYCCUOHHBIC W TTPOCKTHBLIC. PGaJ'II/ByeMLIG (bOpMLI Opranuvsanuvuu
yueOHOTo 3aHsATHs: Oecena, pedepar, 3auTa NPOeKTOB, JEKIHS, HAOI0JeHHE, BBIITYCK CTEHHBIX Ta3erT,
MpakTU4YecKas padoTa, DKCIICPUMEHT. A TakKe MeAarormdecKhe TEXHOJIOTHH, MPUMEHSEMBIE IPH
peanu3amnuy IporpaMmbl, TAKUE KaK: TEXHOJIOTHS PA3BUTHUSI KPUTHUECKOTO MBIIUICHUS, TPOCKTHAS
TEXHOJIOTHS, TEXHOJIOTHUS TPOOIEMHOTO OOYyYEHUS, UTPOBBIE TEXHOJIOTHH, KEHC — TEXHOJOTHS,
TPYIIIOBBIE TEXHOJIOTHUN U TPAJAUIIMOHHBIE TEXHOJIOTHH (KJIACCHO-YPOUYHasl CUCTEMA).

O:xupgaemble pe3yabTaThbl H3y4YeHHS Kypca
JINYHOCTHBIE Pe3yJbTAThI
OO0yJaromMiics MOTYYUT BO3MOKHOCTD JUTsl (JOPMUPOBAHUS CIASAYIOMNX JTUIHOCTHRIX Y'Y /I
* OMpeJIeICHHEe MOTHBAIIMY U3yYeHHS YIeOHOTO MaTepuaa;
* OIICHMBaHUE YCBAaMBAEMOro Y4eOHOrO MaTepuaya, HUCXOMAs W3 COIHAIbHBIX U JIMYHOCTHBIX
IICHHOCTCIA;
* MOBBIIIEHUE CBOEr0 00pa30BaTEIbHOTO YPOBHSI U YPOBHS TOTOBHOCTH K M3YyYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHIA, CBSI3aHHBIX C UCTOPUEH Pa3BUTHS XUMHUH U OOIIECTBA;
* 3HaHWE MTPABUJI IOBEJACHUS B YPE3BbIYAWHBIX CUTYaLIHsIX;
* OIICHUBAHUE COIMATIBHOIN 3HAUUMOCTH MPO(ECCHiA, CBI3aHHBIX C XUMUEH;
* BIAJCHHE IMpaBWIaMU O€30MAaCHOTO OOpamieHusi ¢ XUMHYECKUMHU BEIIeCTBaMHU U
000pyI0BaHUEM, ITPOSIBICHNUE YKOJIOTHUECKON KYJIBTYPHI.
MeranpeameTHsblie pe3yabTaThl
Pezynamusnuvie
OO0yyaromuiics TOJTYIUT BO3MOKHOCTD JIsl (JOPMHUPOBAHUS CIEAYIOMHNX PETYIATUBHBIX Y Y J1:
* [IeTIeNoNIaraHre, BKITI0Yas OCTAaHOBKY HOBBIX IIeJIeH, TpeoOpa3oBaHue MPaKTHIECKOM




3aaud B MO3HABATEIbHYIO, CAMOCTOATEIbHBIN aHATU3 YCIOBUIM JOCTH)KEHUS LIEIM Ha OCHOBE
yuéTa BBIJICJICHHBIX YUUTEJIEM OPUEHTHUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuae;

* IJITAHUPOBAHUE YT JTOCTHKCHHUS LIEJIeH;

* YyCTaHaBIMBaHUE 1I€JIEBbIX IPUOPUTETOB, BhIIECIECHUE aJbTEPHATUBHBIX CIIOCOOOB TOCTHKEHUS
ey ¥ BeI00p Hanbosee 3¢ (heKTUBHOTO Croco0a;

* YMEHHE CAMOCTOATEIHHO KOHTPOJIUPOBATH CBOE BPEMsI U YIIPABIIATH UM;

* YMEHHUE MPUHUMATh PEIICHHSI B MPOOJIEMHON CUTYaIUH;

* IOCTAaHOBKA Y4eOHBIX 3a]a4, COCTAaBJICHHUE IJIaHA U MTOCJIE0BATEIbHOCTH ACHCTBHIA;

* OpraHu3anus pabo4yero MecTa Mpyu BHITOJTHEHUH XUMUYECKOTO 3KCIIEPUMEHTA,

* IPOrHO3UPOBAHHE PE3YyIbTATOB OOYYEHHS, OLICHHBAHHE YCBOCHHOI'O MarepHalia, OIeHKa
KauecTBa ¥ YPOBHS TMONYYCHHBIX 3HAHWHM, KOPPEKIMS IUIaHA W crocoba JeHcTBHUS Tpu
HEOOXOIMMOCTH.

Ilo3nasamenvhuie

OO0yJarmuiics MOJYIUT BO3MOXKHOCTD JIsl JOPMHUPOBAHUS CIEAYIOIMNX MO3HABaTENbHBIX Y Y 1:
* IOMCK U BBIJIEJICHHE WH(POPMAITUH;

* aHANIM3 YCIIOBUM W TpeOOBaHWMW 3aaaud, BBHIOOp, COMOCTaBICHHE M OOOCHOBaHHE CIoco0a
pelIeHHs 3a/1a4H;

* BBIOOp HamOosee 3PGHEKTUBHBIX CIIOCOOOB PEIICHHUS 33Jla4d B 3aBUCHMOCTH OT KOHKPETHBIX
YCIIOBHI;

* BBIJIBIDKCHHE 1 OOOCHOBAHHE TUIIOTE3bI, BEIOOP criocoba e€ MpoBEpKH;

* CaMOCTOSITENIFHOE CO3[JaHHE aJlTOPUTMA JESITEILHOCTH NPU PEIIEHUH MPoOIeM TBOPUECKOTO U
MOMCKOBOT'O XapaKTepa;

* YMEHHUS XapaKTepU30BaTh BEIIECTBA I10 COCTAaBY, CTPOSHHIO U CBOMCTBAM;

* ONHCHIBAHWE CBOWCTB: TBEPIBIX, KUAKUX, Tra3000pa3HbIX BEIIECTB, BbIJCIECHUE HX
CYIIECTBEHHBIX PU3HAKOB;

* U300pakeHre COCTaBa MPOCTEUIINX BELIECTB C MOMOILIBI0O XUMUYECKUX (POPMYIT U CYIIHOCTH
XUMUYECKHUX PEaKLUUN ¢ TOMOIIBI0 XUMUYECKUX YPAaBHECHUN;

* IIpOBEJCHUE HAOJIO/IEHUH, OMMCAHUE MPU3HAKOB U YCIOBUN TEUEHHS XMMHUYECKHX peaklu,
BBINIOJIHEHNE XMMHUYECKOTO SKCIIEPUMEHTa, BBIBOABI Ha OCHOBE aHajlu3a HAOMIOJIEHHWH 3a
9KCIIEPUMEHTOM, peIIeHHe 3a]ad, IOJydyeHHEe XUMHUYEeCKOW HHGOpMalUuu W3 Ppa3IU4HbIX
HUCTOYHUKOB;

* YMEHHE OPraHU30BbIBaTh UCCIEAOBAHUE C 110 MPOBEPKH TUIIOTE3;

* YMEHUE JIeaTh YMO3aKIIOYeHHs! (MHAYKTUBHOE U TI0 aHAJIIOTHH) Y BBIBOBL;

* yMEHHE 00BbEKTUBHO OIIEHUBATh MH(POPMAIIHIO O BEHIECTBAX U XUMUYECKUX Mpolieccax,
KPUTHYECKH OTHOCUTHCS K TICEBIOHAYYHON HHPOPMAIIHH.

KommyHuKaTHBHBIE

Obyuarowuiicsa ROIYYUM BO3MOICHOCMYb OJisL (QOPMUPOBANU CLeOYIOUWUX KOMMYHUKAMUBHBIX
YV

* [I0JIHOE ¥ TOYHOE BBIPA)KEHUE CBOMX MBICJICH B COOTBETCTBHUH C 3a7ja4aMH U yCIOBUSMHU
KOMMYHHUKAIIH;

* QJICKBATHOE HCIIOJIb30BAHME PEUYEBBIX CPEICTB ISl y4acTHsl B TUCKYCCHH M apryMEHTaIluu
CBOEM MO3UILIMU, YMEHUE TPECTABIATh KOHKPETHOE COJIEp:KaHNe C COOOLIEHUEM

€ro B MMCBMEHHOU U YCTHOU (popme, onpeeieHrne Crnoco00B B3auMOICHCTBUS, COTPYTHUIECTBO
B ITIOMCKE U cOope nH(pOpMaInu;

* yyacTHe B JAMAJIOre, INIAHUPOBaHME OOIIMX CIOCOOOB pabOThI, MPOSBICHHUE YBAXHUTEIHHOTO
OTHOWICHHUS K IPYTUM Y4aLUMCS;

* ONWCAaHHE COJEP)KAHUS BBIOJIHIEMBIX NIEHCTBUH C IIENIbI0 OPHUEHTHPOBKU B MPEAMETHO-
MPAKTUYECKON AESITETbHOCTH;

* YMEHUS YYUTHIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPJAMHAILIUN PA3IUIHBIX TIO3HIIUN B
COTPYJIHUYECTBE;

* opMynHpoBaTH COOCTBEHHOE MHEHHE M TO3ULIUIO, apTYyMEHTHPOBATh U KOOPJUHUPOBATH €€ C
MO3UIUSMHU MapTHEPOB B COTPYTHUUECTBE MIPU BHIPAOOTKE OOIIETO PEIICHHUS B



COBMECTHOM ICATEIbHOCTH;

* OCYIIECTBISTH B3aUMHBIM KOHTPOJIb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOLIb;

* IUTAHUPOBATh OOIIME CIMOCOOBI PAOOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKIHIO, OIEHKY
neiicTBuil mapTHEPA, yMETh YOSKAATh;

* UCIOJB30BaTh aJE€KBATHBIC SI3BIKOBBIE CPEACTBA AJISi OTOOPa)KEHUS CBOMX YYBCTB, MBICIIEH,
MOTHMBOB M TOTpeOHOCTEH; oToOpakaTh B peud (OmucaHue, OOBSICHEHUE) COJEpKaHHE
COBEPIIIAEMBIX JCUCTBUH, KaKk B (hOpMe TPOMKOM COIMATM3UPOBAHHON PEUH, TaK U B

¢dopme BHYyTpeHHEH peun;

* pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTh, UCIONb3Yys CPEACTBA YCTHOM U MUCHbMEHHOMN
KOMMYHHUKAIlMM TIpA paboTe ¢ TeKCTaMH Yy4YeOHUKAa U JIOTIOJIHUTEIBHOW JIMTEpaTypoid,
CIPAaBOYHBIMU TaOIUIIAMH, IPOSIBIIATH TOTOBHOCTh K YBRKEHUIO MHON TOYKHU 3PEHUS

npu 00CYXJIEHUH Pe3yIbTaTOB BHIIOJHEHHOM pabOTHI.

IIpenmeTHble pe3yJIbTaThI

Obyuarowuticss HAYUUMCAL:

* IPUMEHSATH OCHOBHBIE METO/IbI [TO3HAHUS: HAOIIOIEHUE, U3MEPEHUE, SKCIIEPUMEHT;

* ONHUCHIBATh CBOMCTBA TBEPIBIX, )KUIKUX, Fa3000pa3HBIX BELIECTB, BBIICISS UX CYIIECTBEHHBIC
MPU3HAKU;

* pacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MACChl BELIECTB, AaTOMHO-MOJIEKYJIIPHON TEOpUN;

* pa3nuyaTh XUMUYECKHe U (PU3NYECKUE SBICHMS, Ha3bIBaTh MPU3HAKU U YCJIOBHS MPOTEKAHUS
XAMHYECKHUX PEaKIUii;

* coOmroaaTh paBuiIa 6€30macHoOM padOTHl IPH MPOBEJCHUH OTIBITOB;

* [10JIB30BAThCA J1a0OPATOPHBIM 000PYIOBAHHUEM H MTOCY/IOH;

* 110JTy4aTh, COOMpPaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATD UX;

* XapaKTepu30BaTh (pU3NYECKHEe U XUMHUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIMHEHUH, MPOBOUTH OMBITHI, MOATBEPKAAIOIINE XUMIUUYECKHE CBOMCTBA N3YUEHHBIX KJIAcCOB
HEOPraHUYECKUX BEILECTB;

* PacCKpBIBATh CMBICI IOHATHUS «PAaCTBOP», BBIYUCIATH MACCOBYIO JIOJIO PACTBOPEHHOTO
BEILECTBA B PAaCTBOPE, TOTOBUTH PAaCTBOPBI C ONPEAECIEHHON MAacCOBOM AOJEH PACTBOPEHHOIO
BEIIECTBA;

* XapaKTepHU30BaTh 3aBUCHUMOCTb (PU3MUECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIUIMYECKOU
PEIIETKH, ONPEENATh BUJ XUMUYECKOM CBSI3U B HEOPTAaHUYECKUX COCMHEHUSAX;

* pacKpbIBaTh OCHOBHBIE IIOJIOKEHHUS TEOPUHU IJIEKTPOIMTUUYECKON IUCCOLMAIMH, COCTABIAThH
ypaBHEHUS 3JEKTPOIUTUUECKON JUCCOLMALIMU KUCIIOT, EN0YEH, CONEeN U peaKkuii

HOHHOr0 0OMEHa;

* PacKpbIBaTh CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI, ONPENesaTh OKUCIUTENh
Y BOCCTaHOBUTEIIb, COCTABIIATh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaKuuii.

* Ha3bIBaTh (DaKTOPHI, BIUSAIOLINE HA CKOPOCTh XUMUUYECKON PEeaKLny;

* XapaKTepHu30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM MU CBOWCTBAMU HEMETAJJIOB U
METAJIJIOB;

* IPOBOJUTH OIBITHI MO MOTYYEHUIO U U3YUYEHUIO XUMHUUECKUX CBOMCTB Pa3IMUHBIX BEIIECTB;

* IPaMOTHO 00paIaThcs ¢ BEIECTBAMU B TIOBCEAHEBHOM KU3HHU.

Obyuarowuiics noay4um 603MOHNCHOCMb HAYUUMbCA:

* BBIJBUIATh U NMPOBEPATH IKCIIEPUMEHTAIBHO TMIIOTE3bl 0 XUMUYECKMX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMUYECKUE PEAKIIMH, O XapaKTepe
U TIPOJTYKTAX Pa3IMYHBIX XUMUYECKHX PEeaKLuii;

* XapaKTepHU30BaTh BEIIECTBA MO COCTaBYy, CTPOCHUIO U CBOMCTBAM, yCTaHABIMBATh MPUYUHHO-
CJIEICTBEHHBIE CBS3M MEKY JAHHBIMU XapaKTEPUCTUKaMU BEILIECTBA;

* COCTaBIISAITh MOJIEKYJISIPHBIE U TIOJHbIE HMOHHBIE YPaBHEHHS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHHUSIM;



¢ [IPOrHO3UPOBATH CHOCOGHOCTB BCIICCTBA MPOABJIATH OKUCIUTCIIBHBIC UJIM BOCCTAHOBUTCIILHBIC
CBOICTBa € yU€TOM CTENEHEel OKUCIEHUS AIEMEHTOB, BXOAIIUX B €0 COCTaB;

¢ BbIJIBUTAThb U MPOBECPATH IKCIICPUMCHTAJIbHO T'HITOTE3bI O PC3YyJIbTaTax BOSHeﬁCTBHH PA3INIHBIX
¢dakTOpoB HAa U3MEHEHHE CKOPOCTU XUMHUYECKOM peaKkiuu;

¢ UCITIOJIB30BAaTh HpI/IO6peTéHHI:I€ SHaHUA OJId SKOJIOTUYCCKU I'PaAaMOTHOTO IMOBCICHUS B
OKpYKalollleil cpee;

¢ UCITIOJIB30BAaTh HpI/IO6peTéHHI:I€ KJIIFOYCBBIC KOMIICTCHIIUU NIPH BBIIIOJIHCHUHW TPOCKTOB 1
pelieHnn y4eOHO-HCCIeI0BaTEeIbCKUX 33ad [0 M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIyUYEHHUS U
pacro3HaBaHusl BEILIECTB;

* 00BEKTUBHO OLICHUBATh HH()OPMAIIHIO O BEIIECTBAX U XUMHUUECKHUX MpOIeccax;

¢ OCO3HaBaTb 3HAYCHHUC TCOPCTHYCCKUX 3HAaHUH 10 XUMHUU JJISL HpaKTquCKOﬁ ACATCIIbHOCTHU
YelI0BeKa;

¢ CO3aBaTh MOJCIN U CXCMbI JJIA pCIICHUS y‘I€6HBIX U ITO3HABAaTCJIbHBIX 3a41a4, IOHUMATh
HEO0OXOUMOCTb COOJIIO/ICHUS IPEMUCAHUI, TPeAiaraéMbIX B MHCTPYKIIHSX 110 UCTIOJIb30BaHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMHUH U JP.
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