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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 pocTra»  €CTECTBEHHO-HAyYHOM W  TEXHOJIOTUYECKOM  HAMpaBJIEHHOCTEH  C
UCIIOJIb30BaHUEM 000pyI0oBaHus U(PoBOil JTaboparopuu Mo XUMHUU U UPPOBOI TabopaTopuu
10 PKOJIOTUHU U B COOTBETCTBUM C METOAMYECKUMHU PEKOMEHIAUSIMU 1O TPETOJaBaHUI0 MOAYJIS
«KpaeBenenue» B kypce «XUMHUS».

Kypc «Xumus okpyxaromiei cpeapl» SBISIETCS BapUATUBHON TUCHIUTIINHOMN, (OpMHUpYIOIEH
y 00Yy4aronxcsi IPeCTaBICHUS, TCOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMEHHUI U HAaBBIKOB O
XUMUH OKPYXKAIOIIEH Cpeapl, OCHOBY KOTOPOIO COCTaBIIAIOT KOMIIOHEHTBHI IPUPOIHBIX
KOMIUIEKCOB, IIPE/ICTABICHHbIE KOHKPETHBIMU PErMOHAIBHBIMU WIN JOKAJIBHBIMM COYETAaHUSAIMU
KOMITOHEHTOB 36MHOM MPUPOJIBI.

B o0ydenun xuMuu OosbLIOE 3HAYEHHWE HMEET HKCHEPUMEHT. AHAIU3UPYS PE3yIbTaThl
MPOBEAEHHBIX OIBITOB, yyaliuecs yOeXZaroTcsi B TOM, YTO T€ WM HHbIE TEOPETHYECKHE
IPEJICTaBICHUS] COOTBETCTBYIOT WJIM IPOTHBOPEYAT PEAJBHOCTH. TONBKO OCYIIECTBIASA
XUMUYECKUM HKCIIEPUMEHT, MOYKHO IPOBEPUTh JOCTOBEPHOCTh IPOTHO30B, CICIAHHBIX HA
OCHOBaHUU TEOPHH.

B mpouecce skcrnepuMeHTaNbHON paboOTHl ywalmiuecs MNPUOOPETAIOT OMbIT MO3HAHUA
peaTbHOCTH, SIBJISIOMIMICS BaXXHBIM 3TarnoM (OpMHUPOBaHUS y HUX YOEXKIEHHH, KOTOpHIE, B
CBOIO 04epe/lb, COCTABIISIIOT OCHOBY HAYYHOT'O MUPOBO33PEHUS.

[Ipennaraemass  nporpamma Kypca «XHMHUS  OKPYXKAlOLIEH  Cpelapl»  UMEET
€CTECTBEHHOHAYYHYIO HAIpPaBIEHHOCTb, KOTOPAs SIBISETCS BaXXKHBIM HAIIPABICHUEM B Pa3BUTHH
U (HOpPMUPOBAHUM Yy IIKOJBHUKOB MEPBOHAYAIBHOTO IIEIOCTHOTO TPEACTABICHUS O MHUpPE Ha
OCHOBE COOOIIEHHMS] UM HEKOTOpPBIX XUMHYeCKMX 3HaHuil. Teopernyeckue BOMPOCHL,
BKJIIOUEHHBIE B IIPOrpaMMy, IMOMOTYT YyYallMMCsl JIy4dllle YCBOMTb TE€MBl OCHOBHOI'O Kypca
XUMUHU. 3HAYUTENbHAs YaCTh BPEMEHH OTBOJUTCS IIIaBHOMY KPUTEPHUIO TBOPUYECKOTO OCHOBAHUSA
Kypca - MpakTHYECKUM paboTaMm.

CoBpeMeHHBIE KCIIEPUMEHTAIIBHBIE HCCIIEIOBAHUS [0 XUMHUH YK€ TPYIHO IPENCTABUTH
0€3 HUCIOIb30BaHUsI HE TOJBKO AaHAJIOTOBBIX, HO U IU(POBBIX H3MEPUTEIbHBIX MpUOOpOB. B
denepanbHOM rocynapcTBeHHOM oOpazoBarenbHoM crannapte (PI'OC) nponucaHo, YTO OTHUM
U3 YHUBEPCAIbHBIX y4eOHBIX NEHCTBUH, MPHOOpPETAEMBIX YYALIUMHCA, JOJDKHO CTaTh YMEHHE
«IPOBEJIEHUS ONBITOB, NMPOCTHIX JKCHEPUMEHTAIBHBIX HMCCIECAOBAaHUMN, MPSIMBIX U KOCBEHHBIX
U3MEPEHUH C UCTOIb30BAHUEM aHAIIOTOBBIX U HU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOBY.

Hudposass  nmabopaTopusi  MOJHOCTbIO  MEHSET  METOAMKY U COJAepKaHHe
HKCIEPUMEHTAIBHON JIEATETbHOCTH M pellaeT BbIIIeNepeuncieHHble mpoonemsl. [lupoxwuii
CHEKTp /JAaTYMKOB IO3BOJIAET Y4YalIUMCS 3HAKOMUTbCA C TMapameTpaMu (hU3M4ecKoro
HKCIIEpUMEHTa HE TOJBKO HAa KAyeCTBEHHOM, HO M Ha KOJMYeCTBEHHOM ypoBHe. Lludposas
naboparopus  TMO3BOJISIET BECTHM  JJUTENbHBIM  OKCIEpUMEHT Jlake B  OTCYTCTBHUE
AKCIEPUMEHTATOPA, @ YaCTOTA MX U3MEPEHUI HETIOABIIACTHA YEI0BEUYECKOMY BOCIIPUSATHIO.

B mpouecce QopmupoBaHus AIKCHEPUMEHTAIbHBIX YMEHHI Y4YeHHK oO0ydaercs
IPEICTaBIATh HH(POPMAIMIO 00 UCCIIETOBAaHUH B YETHIPEX BUAAX:

® B Bep6aan0M: OIMKMCBIBATh OKCIICPUMEHT, CO34aBaTb CJIOBECHYIO MOJICIIb
9KCIICPUMCHTA, (bHKCHpOBaTB BHUMAaHHC HA U3MCPACMBIX BCIIMUYNHAX, TCPMHUHOJIOTUH;
® B TAOJIMYHOM: 3aIIOIHATH TaGJII/II_[BI JaHHBIX, JICKAIIHUX B OCHOBC ITOCTPOCHHA

rpa¢ukoB (IMPU STOM Y YYAINIMXCS BO3HUKAET IEPBUYHOE NPEACTABJICHHE O MacmTadax
BEJINYUH);

. B rpaduyecKOM: CTPOHWTHh TpaduKd TO TAOIUYHBIM JAHHBIM, YTO Ja€T
BO3MOXXHOCTh TE€PEX0Jia K BBIIBIDKEHUIO THUIOTE3 O XapakTepe 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU (TIPH STOM YYHTENb MOKA3bIBACT MPEHMYILIECTBO B BH3yalH3allMH 3aBUCUMOCTEH
MCXKAY BCIMYWMHAMH, HATJIAAHOCTH U MHOI‘OMepHOCTB); B BUAC MAaTCMAaTHYCCKUX ypaBHeHHﬁ:
JIaBaTh MAaTEMaTHYECKOE OTMMCAHUE B3aMMOCBSI3U BEIIMYHH, MATEMaTHYECKOE 0000IIIEHHE.



AKTyanbHOCTb IPOrpaMMbl «XUMHSI OKPY>KAIOIIEH CPepD» 3aKIIOYaeTcsl B TOM, UTO B
XO0Jle €€ pealn3alli COBEPIICHCTBYIOTCS YMEHHUS YYaIUXCs CaMOCTOSITENIBHO OCYIIECTBIISATH
XUMHUYECKHE HKCIEPUMEHTBI, pellaTh pacuyeTHbIC 33Ja4M, YIIIyOJSIOTCS 3HAHUS Y4YalUXcs,
BbIpa0aThIBAIOTCS. YMEHHS CAMOCTOATENBHO IPUMEHATh IPUOOPETEHHBIE 3HAHUS Ha ITPAKTHKE.

HoBu3Ha nanHO# 00pa3zoBaTenbHOI MPOrpaMMBbl 3aKIIIOYAETCS, TIPEXE BCETO, B TOM, YTO
B y4eOHBII IUIaH MPOrpaMMbl BKIIIOYEHBI pa3JieNbl, KOTOPbIE HAIIPABICHBI HA YJIOBJIETBOPEHUE
II03HABATEJIbHBIX HUHTEPECOB O BEIIECTBAX, UX IPOU3BOJCTBE U UX MPAKTUYECKOM IIPUMEHEHUN B
IIOBCEIHEBHOM KU3HU.

MecTo Kypca B 00pa3oBaTe/ibHOM Npouecce

Kypc «Xumns oxpyxaromeid cpeas» BBICTYyNaeT B KadecTBE JOMOIHUTEIHHOTO
pacLIMpSIONIEr0 Kypca U BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN IO XMMHUU U MMEET
npoOpUEHTAIIMOHHYI0  HampaBlIeHHOCTh. Kypc mpenHasHayeH Ui JOMOJHHUTEIBHOTO
oOpa3zoBanus yyamuxcs 10 Ki1accoB, HHTEPECYIOUINXCS XUMUYECKMMU HayKaMU U TOTOBSIIUXCS
K TPOJOJDKEHUIO O0YUYEeHHUS 10 €CTECTBEHHOHAYYHOMY, TEXHOJOTHYECKOMY MPOQHIISM, a TaKKe
IUIAHUPYIOIIUX 00y4aTbcss B By3€ Ha CIEHUAIBHOCTAX (PU3UYECKOro, OMOJIOTHYECKOTo,
XMMHYECKOT0 M TeXHoJorndeckoro nmpoduis. ConepxaHue Kypca BEIXOIUT 38 PAMKH IIKOJIEHON
IpOTrpaMMbl U MOXKET OBITh HCIIOJIB30BAHO JUIsI MPOBeAEHUS (DaKylIbTaTUBHBIX 3aHATHHA, JUIA
yriIyOIeHHOH MOATOTOBKH.

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

Iean u 3aga4n u3y4eHust Kypca
Llenvio OCBOEGHMSI NTaHHOTO Kypca SBJSETCS pacHIMpEeHUE COJAEp)KaHUS IKOJIBHOTO
XUMHUYECKOTO 00pa3oBaHusn (HopMUpOBaHHE 3HAHUW U MPEJICTABICHUH OXMMUU OKPY)KaOLIeH
Cpelbl U METOAAaX KOHTPOJS 3a €€ COCTOSHUEM IPUPOJHBIXTEPPUTOPUAIBHBIX KOMILIEKCOB B
KOHTEKCTE PETHOHANBHBIX YCJIOBUH, NpobjeMax HKOJOTHMIAHIMIA(TOB, CBS3aHHBIX C
CEJIbCKOXO3HCTBEHHBIM U PECYPCHBIM MPUPOIOTIOIH30BAHUEM.
3aoauu kypca:
Ooyuarwmmue:
¢ (QopMHpOBaHUE HABBIKOB U YMEHHI HayYHO- UCCIIE0BATENbCKOM IEeATEIbHOCTH,
e (GOopMUPOBaHHME Yy Y4YAIIUXCS HABBIKOB OE€30MaCHOTO0 U TPaMOTHOTO oOparieHus
C BELIECTBaMU;
® U3y4YeHHUE AJIEMEHTHOT0, BeIIeCTBEHHOr0 1 ()a30BOr0 COCTaBa HUKHEH yacTu aTMochepsl
(Tpomocdepsl), rumpocdepbl U BEPXHEH YaCTH 36MHOU KOPHI;
® U3y4EHUE XMMHUYECKHUX OCHOB METOAO0B KOHTPOJIS 3@ COCTOSIHUEM OKPYXKaroIIe Cpenbl;
e (GopMUPOBaHHE TMPAKTUYECKMX YMEHUW U HABBIKOB pa3pabOTKW U BBINOJHECHUS
XUMHUYECKOT0 IKCIIEPUMEHTA;

® TPOJOKHUTH pazBUTHE [MO3HAaBaTEILHOMN AKTHBHOCTH,
CaMOCTOSITEIbHOCTH, HACTOMYMBOCTU B JIOCTHIKEHUU II€NIH, KPEATUBHBIX CIIOCOOHOCTEH
YYaIuxcs,

® pacmupeHue u yriayOJieHHe 3HaHWHM ydammxcs,(pOpMHUpPOBAaHHE IPE3CHTAMOHHBIX
YMEHUU U HAaBBIKOB;

e Ha TMpuUMepe XUMHUYECKOr0 Marepuaja HadaTh pa3BUTHE Y4YeOHOHM MOTHUBALUU
HIKOJILHUKOB Ha BBIOOp Ipodeccuu, CBSI3aHHOM ¢ XUMHUYECKHUM MTPOU3BOJICTBOM;

® 1aTh BO3MOXHOCTb yUaIuMcs IIPOBEPUTH CBOM CIIOCOOHOCTH
B ©CTECTBEHHOOOpa30BaTeIbHON 00JacTH;

e (GopMHUPOBAHHE OCHOBHBIX METOJOB PEUICHHS] HECTAHJIAPTHBIX U OJMMIIHAIHBIX 3a/1a4 0

XUMHH.

Pa3BuBaromue:

° pa3BUTHE BHUMAHMUSI, TAMSITH, JIOTHUYECKOTO W MPOCTPAHCTBEHHOTO BOOOPAKCHHUS;
° pa3BUTHE KOHCTPYKTHBHOTO MBIIIJIEHUS U COOOPA3UTEIbHOCTH.

BocnurareanHbie:



o BBI3BATh UHTCPEC K U3yHaCMOMY IIPCIAMCTY,

o 3aHMMATEIbHO W HEHaBSI3YMBO BHEIPUTh B CO3HAHUE Y4YAIIUXCS O HEO0OXOIMMOCTH
COXPaHEHHUS U YKPEIUJICHHUS] CBOETO 3/I0POBbS U 3[0POBbs OYAYIIETO MOKOJICHHUS;
o BOCIIUTHIBATh HPABCTBEHHEE U JTYXOBHOE 3/10POBbE.

Coaepixkanue Kypca
Tema 1 Benenne(2 4.)

[Tonatue okpyxaromas cpega ©u (QaxkTopbl, BIusiONMEe Ha Hee. XemodoOus u
xeMopwims. X¥MHS U ee HampaBlIeHUs. XUMUYECKas MPOMBIIUICHHOCTh B KH3HH YEIIOBEKa.
Xumuueckas 1adoparopus U XUMHUYECKHi skcriepuMeHT. [Ipubopel u obopynoBanue, mpaBuia
TEXHUKH 0€30IMaCHOCTH B XUMHUYECKOH J1ab0paTopuHu.

Tema 2. Xumus armocdepsni(4 4.)

Bo3nyx u ero cocraB. TemmeparypHwiii mpodmib W CTPpYKTypa aTMocdepbl Kak
CJIEJICTBUE BO3JCHCTBUS CONHEYHOWpAIUAIMKM W MAPHUKOBBIX Ta30B. V3MeHeHHWE NaBleHUs U
XMMHYECKOTO COCTaBa BO3/yXa IO BHICOTE: IMOCTOSIHHBIC UTIEPEMEHHBIC KOMIIOHCHTHI BO3JIyXa,
noJuTFoTaHThl. OCHOBHBIE HCTOYHUKH 3arpsi3HEHUS BO3yXa U U3MEHEHHS €T0 COCTaBA.

[Tpaktrueckas pabora 1. OneHka SKOJOTHYECKOTO KauecTBa Bo3nyxa. McciaemoBaHue
BO3AyXa Ha coJepkaHue mpumeceil. MccnemoBanue 3arpsi3HEHHs BO3JyXa TPAaHCIOPTOM.
HccnenoBanue KHCIOTHOCTH 0caakoB. OIeHKa 3arpsi3HEHHS BO3yXa C MIOMOIIBIO JIUIIAiHUKOB-
WH/INKAaTOPOB, XBOU COCHBI, 3aNbIIEHHOCTH. MccnenoBanne MUKpOOHOTO 3arpsi3HEHUs BO3AyXa.

Obopyoosanue: 1ludpoas mabopaTopust Mo XUMUHN (MYIbTHAATIUK «XUMUS 5», NaTIHK

pH, nmartumk temmeparypsl IUIATUHOBBIN, NATYMK DJIEKTPOIPOBOJUMOCTH, AATYUK ONTHYECKOU
IUIOTHOCTH), XMMHYECKas [TOCY/1a, PEaKTUBBI, CITUPTOBKH, L{npoBast maboparopust mo 3KOJIOTUU
C JAaT4YMKOM XJIOPUA-MOHOB, AATYMKOM HUTPAT-UOHOB, AATYUKOM TEMIIEPATYphl, NaTYUKOM
MYTHOCTH, JaT4YUKOM  DJIEKTPOIPOBOJHOCTH, JATYUKOM OKUCU  yIJIEpoJda, JaTYUKOM
MOHU3HUPYIOLIETO U3IIyYECHHUS.

Tema 3. Xumusi rugpocdepsni(4 u.)

OO6mrast xapakTepucTuka TuApocdepsl: ee CcTpykrypa u ¢GyHknus. Pomb Boabl B
aTMoc(hepHBIX U TUAPOCPEPHBIX MEePEHOCaX TEIia U BO3AYIIHBIX Macc. [ MAPOIOTHYECKUi UK
BOJIbI, CrieIM(pHUecKue KPyroBOpoThl BObl. DOPMUPOBAHHE XUMHUUECKOTO COCTaBa MPUPOTHBIX
BoZ. OCHOBHBIE MapamMeTpbl THAPOXHUMHUYECKON OLIEHKH NPUPOAHBIX BOJA. 3aKOHOMEPHOCTHU
MUTPAIlM XUMHYECKUX DJIEMEHTOB B Tuupocdepe. [lepBuuHOe M BTOPHUYHOE 3arps3HEHUC
NPUPOIHBIX BOJ. Buael crounsix BoA. HopMupoBaHue ypOBHSI 3arpsi3HEHHs] MO BEJIMYMHAM
NPEAEIbHO  JIONYCTUMBIX  KOHLEHTpAIlMM, B3aHMMOJCHCTBHE 3arps3HUTENE B  CMECH.
AHTpoOIOTeHHast 3BTpoduKanus BogoeMoB. OCHOBHBIE TOKCHKaHTBHI THIpochepsl. Tspkenbie
MeTasutbl, HeTh U HePTEPOAYKTHI, AETEPTEHTHI, MECTHINIBI, PATUOHYKIUABL. X HCTOYHUKH,
MyTH MUTPALMU U CTOKU. CaMOOYHILIEHHE BOJIHBIX SKOCUCTEM.

Tunber Bomomons3oBaHus. TpeOoBaHUs, TPEIBABISIEMbIE K THTHEBOH BOJE, BOJIC
X035 CTBEHHO-OBITOBOTO HA3HAYCHMsI, BOJE JIJIi OPOIICHMsI, TOJIMBA, IS MCIIOJIL30BaHHS Ha
KUBOTHOBOAUECKUX (epmax. Bwuabl TPOMBINIICHHOTO  BOJOMONB30BAaHUS: BOAa  Kak
OXJIQXAIOIIEE CPEJICTBO, TPAHCTIOPTUPYIOIAS Cpe/ia, KaK PACTBOPHUTEIb.

AHanu3 ¥ KOHTPOJIb KadecTBa BoIbl. CtpaTterus O0pbOBI ¢ 3arpsi3HEHUEM MPUPOTHBIX
BoA. [IpemoTBparieHue 3arps3HEHUs BOJ MPHU MPUMEHEHUH PAIMOHAIBHBIX TEXHOJIOTHH, TpH
KOHTpPOJIE TEXHOJIOTMYECKUX YCIIOBUHM, NMpUMEHEHHH 3S(()EKTHBHBIX OYHUCTHBIX CHCTEM, IpH
nepepadoTKe OBITOBBIX M MPOMBIIIJIEHHBIX OTXO/IOB.

[TpakTuueckas pabora 2. OnpeneneHue coaep kaHusi Meau, xenesa u docdopa B Boje.
OreHKa 3KOJOTHYECKOTO KadecTBa BOABI. lcciaemoBaHwe MYyTHOCTH, OOIIEro KOJMYECTBA
npuMeceid, oOIIel JKeCTKOCTH, MPO3PAYHOCTH, I[BETa, 3amaxa, OmouHauKanuu. VccnepoBanue
CHera.

Obopyoosanue: 1ludpoBas mabopaTopus 0 XUMUU (MYIbTUIATIUK «XUMHS 5», TaTUUK

pH, martumk temmeparypsl IUIATUHOBBIN, NATYUK DJIEKTPOIPOBOAUMOCTH, AATYUK ONTHYECKOU



IUIOTHOCTH), XUMUYECKasl OCY/1a, peakTUBBI, cHUPTOBKH, L{idpoBas 1abopatopust mo SK0I0TUH
C JAaT4MKOM XJIOPUA-HOHOB, AATYUKOM HUTPAT-MOHOB, AATYUKOM TEMIIEPATYphl, NaTYUKOM
MYTHOCTH, JaTYUKOM 3JIEKTPOIPOBOJHOCTH, NaTYUKOM PACTBOPEHHOI'O KHUCIOPOAA, NATYUKOM
OKHCH yriepoja, Aaraukom pH.

Tema 4. Xumusi jJutochepni(4 4.)

CoBpeMEHHBIE MOJIEIH XMMHYECKOTO COCTaBa TIIYOMHHBIX Teocdep: siapa, MaHTHH,
HIDKHEW 4acTh 3eMHOM KOpbl. ATMOoc(hepa u ruzipocdepa Kak pe3ynbTat GOpMHPOBAHUS 36MHOU
KOpbl. XWMHYECKHE TPOIECChl BO BHYTPEHHHX Teocepax H TeoJoTHYecKhe (aKTOpHI,
KOHTPOJIMPYIOIIHE MOCTYIJICHUE TITyOMHHOTO BelIecTBa B Onocdepy.

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

MectHbIil TeoxuMu4ecKkuii GOoH («HOPMAJbHOE» CpEeAHEe COACPKaHUE XUMHUYECKUX

BJIEMEHTOB) W  TIEOXMMHMYECKHMEe aHOManuu. MrHoBeHHble  (KaTacTpoduyeckue) U
MeJICHHBIC(PBOTIOIIMOHHBIC) M3MEHEHHS B TCOXMMHUYECKOM OajaHce BemecTBa OHOChephl.
AHTpPOIIOTEHHBIE U3MEHEHUS TPUPOIHBIX T'€OXMMUYECKUX MOTOKOB B OajaHce BeHIeCTBa U MX
[IOCJIEACTBUS ISl OMOIOrNYECKUX OOBEKTOB.
[IpakTuyeckas padora 3. MccnenoBanue mouBeHHOTO Npoduist. OnpeaeneHne MEXaHuIeCKOro 1
MUHEPAJIBFHOrO0 cocTaBa MmouBbl. OmnpeneneHue cTpyKTypbl mouBbl. OmpeneneHue pH mouBsl,
BOJIONIPOHUIIAEMOCTH, TyMycCa, COJICpXaHUs BO3AyXa, BIaroeMkoctu. Ilytm u mporeccsl
nepeHoca MEeCTULMIOB B MPUPOAHBIX cpenax. OmnpeneneHue MOYBEHHBIX HUTPATOB, TSAKEIbIX
MeTaimioB. OmnpeneneHue B MOYBe PaAHOAKTUBHBIX BEIIECTB METOAOM OMOWHIUKAIUH.

Obopyoosanue: 1Lludpoas mabopaTopust Mo XUMUHN (MYIbTHAATIUK «XUMUS 5», NaTUHK

pH, nmartumk temmeparypsl IUIATUHOBBIN, NAaTYMK DJIEKTPOINPOBOAUMOCTH, AATYUK ONTHYECKOMU
IUIOTHOCTH), XUMHYECKas [TOCY/1a, PEaKTUBBI, CITUPTOBKH, L{npoBast maboparopust mo 3KOJIOTUU
C HOAaTYUKOM XJIOPUA-UOHOB, AATYUKOM HHUTPAT-UOHOB, HJATUUKOM TCMIICPATYpPbI, AATYHUKOM
MYTHOCTH, JATYUKOM DJIEKTPOIPOBOTHOCTH, JATYMKOM MOHU3UPYIOIICTO M3ITYYCHUS, TaTIUKOM
pH.

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

B3aumocssi3u Mexay XMMHUYECKUMH, OMOJOTHYECKUMH U T€0JIOTMUYECKUMHU IIPOILECCaMH.
[IpencraBnenuss o reoxuMuu U OuoreoxuMuu. KOHIIEHTpalus W paccessHUE XUMHUYECKHX
3JIEMEHTOB KaK pe3yJIbTaT X MUTPAIUH.

Ponp sxuBoOro BemecTBa Ouoceppl B MUTpPAlMM XUMHYECKHX JJIEMEHTOB. 3aKOH
B.N.Bepranckoro. buoreoxuMuueckre MpOBUHIIMKM U dHAEMHYeckue Oomnesnu. [IpencraBnenue
0 OHMOKOCHBIX CHCTeMax. TeXHOreHHass MUTpPalus XHUMHUYECKUX DJIEMEHTOB. TeXHOTEHHBIC
reOXMMHUYECKHE aHOMAJIMK B ITOYBAaX, BOJIaX, OpraHW3Max, B ropojiax u cTpoeHusX. UHaeKchl ux
HAKOIUICHHS B JIOHHBIX Ocaikax U (akTopsl obOorameHus B aTMocepHBIX adposoisx. Mx
VCTOYHUKHU U MYTU MUTPAIH B IPUPOIHBIX CPEAax.

Hutpatel. TOKCMYHOCTP HHUTPATOB W HUTPUTOB JUIsI 4YEJIOBEKA M  KUBOTHBIX.
KanueporeHHocTs HUTpo3aMUHOB. BoccTaHOBIEHHME HHUTPATOB B HUTPUTHI MPH XPaHEHUU
MUIIEBbIX TPOAYKTOB. DaKkTOpbl, NPUBOASIIME K YBEIUYEHUIO COACPKAHUS HUTPATOB B
NUTHEBOM BoJe U oBouax. [IpenenbHO MOMyCTHMMBbIE KOHLEHTPALUMM HUTPATOB U HUTPUTOB B
OBOIHOW ¥ 0ax4eBOW MPOAYKIUU. DKCHPECC-METOIAbl OOHApYKEHUS HHUTPATOB B BOJE U
MJI000BOIIHON MPOYKIIHH.

[Mectunnnapl. @PUBNKO-XMUMUUYECKHE TPOLIECCHl pacCcesHUs, MepepacrpeiesiecHus u
nepeHoca MEeCTULMJOB B MPUPOAHBIX cpefax. I[lyTu momagaHus MeCTULHMIOB B OpPraHU3M
YeJI0BeKa, UX JIEUCTBUE Ha TKAHU, OpraHbl U CUCTEMbI OpraHu3Ma. MyTrareHHble, KaHIEPOT€HHbIE
U TEpaToreHHble TMOCHeACTBHs. PamkupoBaHHWE MNECTHIMAOB 1O TOKCHYHOCTH U



MPEIeTHbHOOMYCTUMbBIE KOHIICHTPAIIMM TECTUIMAOB B PA3IUYHBIX MPOJAYKTaX IMMHTAHUS.
Mertonbl 0TOOpa, KOHIICHTPUPOBAHUS M OTIPE/ICICHUS TIECTUIMIOB B IPOAYKTaX MUTAHUS, BOJIC
U BO3JIyXE.
Jnokcunbl. VX oOpa3oBaHHWE B TNPOMBINUICHHOCTH W TPH YHHYTOXCHHU OBITOBBIX
0TX0JI0B CokuranueM. KanmeporeHHoe qeiicTBIE THOKCHHOB.
[IpakTrueckas padota 4. OnpeneneHne MeCTUINIOB, HUTPATOB B MPOyKTaX MUTAHUS.
Obopyoosanue: 1ludpoBas mabopaTopus 0 XUMUU (MYIBTUIATIUK «XUMHS 5», TaTUYUK

pH, martumk temmeparypsl IUIATUHOBBIN, NAaTYMK DJIEKTPOIPOBOAUMOCTH, AATYUK ONTHYECKOMU
IUIOTHOCTH), XUMHYECKas [TOCY/1a, PEaKTUBBI, CITUPTOBKH, L{npoBast maboparopust mo 3KOJIOTUU
C JAaT4UKOM XJIOPUA-HOHOB, AATYUKOM HUTPAT-HOHOB, AATYUKOM TEMIIEPATYphl, NaTYUKOM
MYTHOCTH, JaTYMKOM JIEKTPOIPOBOJHOCTH.

Tema 6. Xumusi yejioBe4ecKoro opranusma (4 4.)

XUMHUYECKHE TPOIECCHl KMBOTO OpraHu3Ma. XuMHUYecKkue (aKkTOpbl, BIUSIOINIAE Ha
KHU3HENCATSIIFHOCTh  OpraHm3Ma.  XHMHU3M  JKOJIOTMYeCKMX  mpoOsem.  DakTopsl,
MPEMSITCTBYIONINE U MPEAYNPEKIAIONIIE TPOU3BOICTBEHHBIC M MMPOMBIIIJICHHBIE PUCKH, aBapyn
1 KaTacTpodml.

[Mpaktudeckass pabotra 5. KadecTBeHHbIE peaKIMH HA XUMHUYECKHE DSJIEMEHTHl B IKUBBIX
opranusMax. MccnenoBanue XMMUYECKOTO COCTaBa IPOJTYKTOB MTUTAHMUS.

Obopyoosanue: 1ludpoBas mabopaTopus 0 XUMUU (MYIBTUIATIMK «XUMHS 5», TaTUUK

pH, matuuk Temmeparypsl MJIATHHOBBIN, AATYUK AJIEKTPONPOBOAUMOCTH, NATUMK ONTHYECKOM
IUTOTHOCTH), XHMHYECKasl MOCY/1a, PEaKTUBBI, CITUPTOBKH, [ndpoBas madbopatopusi Mo 3KOJIOTUU
C JaTYMKOM XJIOPUA-UOHOB, TATYNKOM HUTPAT-MOHOB, JATYMKOM TEMIIEPATyphl, JATUUKOM
MYTHOCTH, JATYHUKOM 3JIEKTPOIIPOBOJTHOCTH.

Tema 7. Xumus B [Ipumopckom kpae(4 4.)

Xumuyeckasi MpOMBIIUIEHHOCTh [IpuMopckoro kpas u [laqbHEBOCTOYHOTO pErMOHA.
CoBpeMEHHOE COCTOSIHME M HAIIPaBJICHUs Pa3BUTUS XUMUYECKOW IIPOMBILIEHHOCTH B PETUOHE,
JOCTHKEHUS] XHUMHUYECKOM Hayku. XHUMHS M JKOJOTHs. OKOJIOTHYECKHE CIYKObl Ha
OPEIIPUATHIX. DKOJIOTMUECKOE 3aKOHOIATENIBCTBO.

[Ipaktuueckas pabora 6. IlocTpoenne kapThl XUMHUYECKas MPOMBIIIICHHOCTH [IpuMoOpcKoro
Kpas.
Tema 8. IloaBenenne UTOroB 3aHATHIN(4 4.)

[IpoBenenne WHAMBHAYaTbHOH MpakTUYeCKOH paboThl, OQOpMIICHHE pe3yIbTaToB
JKCHEPUMEHTA. 3aluTa MPOEKTOB.

[IpakTuueckas pabora 7. XuMHU4YecKHe dyaeca.

Obopyoosanue. 1ludposas 1adbopatopust Mo XUMHUH (MYJIBTHAATYNK «XUMHUS 5», TaTUUK
pH, natumk Temmeparyphl MIATUHOBBINA, JATYUK 3JIEKTPONPOBOJUMOCTH, AATUUK ONTHYECKOM
IUTOTHOCTH), XHMHYECKas MOCY/1a, PEaKTUBBI, CTUPTOBKH, [{udpoBas mabopatopusi Mo 3KOJIOTUU
C JaTYUKOM XJIOPUA-UOHOB, AATUUKOM HUTPAT-UOHOB, AATUUKOM TEMIIEPaTyphl, NaTYUKOM
MYTHOCTH, JATYMKOM JIEKTPOIIPOBOJIHOCTH.

TemaTH4ecku nJiaH

Ne | HazBanue pa3zneiioB U TeM | BCETO Bunast yueOHBIX O6opynoBaHue IeHTpa
/T 4acoB 3aHATHI «Touka pocta»
TEOpe | IpaK | KOHTP
TUYEC | THYE | OJIbH
KHX | CKMX | BIX

1 | Tema 1. BBenenune 2 2




Tema 2. Xumusa
arMocdepsl

[Mudposas mabopaTopus mo

XAMHUHU (MyJIBTHIATIUK
«Xumust S», nmarumk pH,
JATYUK TEeMIIepaTyphl
TJIATHHOBBIM, JATIYUK
AJIEKTPONPOBOAUMOCTH,

JaTYnK ONTUYECKOMN
IJIOTHOCTH),  XUMHUYECKas
nocyna, PEaKTHBHI,
CIIUPTOBKH, [Mudpoast

nmabopaTopust IO SKOJIOTHH C
JaTYUKOM  XJOPUA-UOHOB,
JaTYNKOM  HUTPAT-WOHOB,
JaT4uKOM  TEMIEpaTypsl,

JTaTYUKOM MYTHOCTH,
JATYUKOM
AJIEKTPOITPOBOTHOCTH,

JATYMKOM OKHCH YTJIepoja,
JATYMKOM HMOHHU3UPYIOLIETO
W3JTyYEHUS.

Tema 3. Xumus
ruzpocgepsl

[Mudposas mabopaTopust mo

XAMHUHU (MyJIBTHIATIUK
«Xumust S», nmarumk pH,
JATYUK TEeMIIepaTyphl
TJIATHHOBBIM, JATIYUK
AJIEKTPONPOBOAUMOCTH,

JaTYnK ONTUYECKOMN
IJIOTHOCTH),  XUMHUYECKas
nocyna, PEaKTHBHI,
CIIUPTOBKH, [Mudpoast

nmabopaTopust IO SKOJIOTHH C
JaTYUKOM  XJOPUA-UOHOB,
JAaTYNKOM  HUTPAT-UOHOB,
JaT4uKOM  TEMIEpaTypsl,
JTATYNKOM MYTHOCTH,
JATYNKOM
AIIEKTPOIPOBOTHOCTH,
JaTYUKOM  PACTBOPEHHOTO
KHCIIOPO/a, JTATYNKOM
OKHCH YIJIepOJia, JaTYMKOM
pH.

Tema 4. Xumus
TuTOChepHI

Hudposas mabopatopus 1o

XUMHU (MyIBTHIATIHK
«Xumuss  S», parumk pH,
JTaTYUK TeMIepaTypbl
MJIaTHHOBBIH, JaTUYuK
3JIEKTPONPOBOIUMOCTH,

IaTYnK ONTHYECKOU
IJIOTHOCTH),  XUMHYECKas
nocy/na, PEaKTHBHI,
CIIUPTOBKH, Hudposas

1a00paTopus MO YKOJIOTUU C




JaTYUKOM  XJIOPH/I-MOHOB,
JATYUKOM  HUTPAT-UOHOB,
JAaTYUKOM  TeMIlepaTyphl,

JTATINKOM MYTHOCTH,
JATYNKOM
AJIEKTPONPOBOAHOCTH,

JAaTYNKOM HOHM3UPYIOLIETO
U3JIy4eHUs, 1aTyukoM pH.

Tema 5. Murparus
TOKCHKAHTOB B CUCTEME
auTtocdepa - mousa —
pacTeHne —KUBOTHOE -
YeJI0BeK

[Mudposas mabopaTopust mo

XAMHUHU (MyJIBTHIATIHK
«Xumust S», nmarumk pH,
JATYUK TEeMIIepaTyphl
TJIATHHOBBIM, JATIYUK
AJIEKTPONPOBOAUMOCTH,

JaTYnK ONTUYECKOMN
IJIOTHOCTH),  XUMHUYECKas
nocyna, PEaKTHBHI,
CIIUPTOBKH, [Mudpoast

nmabopaTopust IO SKOJIOTHH C
JaTYUKOM  XJIOPUI-MOHOB,
JaTYNKOM  HUTPAT-WOHOB,
JaT4uKOM  TEMIEpaTypsl,

JaTIAKOM MYTHOCTH,

JaTINKOM
AJICKTPOTIPOBOTHOCTH.

Tema 6. Xumus Hudposas maboparopust 1mo

YEJI0BEYECKOTO OpraHu3Ma XAMHUHU (MyIBTHIATIHK
«Xumus  S», parumk pH,
JIaTYNK TEeMITepaTyphl
IJIaTHHOBBIH, JaT4YuK
3JIEKTPOTPOBOANMOCTH,
NaTYnK ONTHYECKOU
IJIOTHOCTH),  XUMHYECKas
nocy/na, PEaKTHBHI,
CIIUPTOBKH, Hudposas

1abopaTopus 1Mo IKOJIOTUU C
JaTYUKOM  XJIOPHUJI-MOHOB,
JATYUKOM  HUTPAT-HOHOB,
JaTYMUKOM  TEMIIEPaTyphl,

JTATYNKOM MYTHOCTH,
JATYNKOM
AJIEKTPONPOBOJTHOCTH.

Tema 7. Xumus B
IIpumopckoM kpae

Tema 8. IlonBeneHue
UTOT'OB 3aHATUN

[Mudposas mabopaTopus mo
XAMHUHU (MyJIBTHIATIHK
«Xumust S», nparuuk pH,
JATYHK TeMIIepaTyphl
TJIATHHOBBIM, JATYUK
AJIEKTPONPOBOAUMOCTH,

NaTYUK ONTUYECKOH
IJIOTHOCTH),  XUMHYECKas




nocyna, PCaKTHBHI,
CIIUPTOBKH, [Mudposas
nmabopaTopusi IO SKOJIOTHH C
JaTYUKOM  XJIOPUI-HOHOB,
JaTYUKOM  HUTPAT-HOHOB,
JaTYUKOM  TEeMIEepaTyphl,

JATYNKOM MYTHOCTH,
JATYUKOM
JJIEKTPONPOBOTHOCTH.
Peseps 4 4
UTOTO 34 14 20

Metoanl 1 popMbl 00yUeHM I

[Tpu peanuszanuu 1aHHOTO Kypca MOTYT OBITh MCIIOJIB30BaHbl Pa3HOOOpPA3HbIE METOMABI U
dbopMbI 00yueHHUS TIPU MPOBEACHUN KOMOMHUPOBAHHBIX U MPAKTHUYECKHUX 3aHATUN. B kauectse
METOI0B 06yquH;1 MOXHO HPHUMCHATH CJIIOBECHBIC, HAIJIIAHBIC, NPAKTUYCCKUEC, YaCTUYHO-TIOMCKOBBIC,
HCCICAOBATCIIbCKUEC HpO6J'IeMHI:Ie, AUCKYCCUOHHBIC W TPOCKTHBLIC. PCaJ'II/ByeMLIG (bOpMLI OpraHuvsanuvuu
yueOHOro 3aHsATHs: Oecena, pedepart, 3aluTa MPOEKTOB, JICKIINs, HAOMOAeH!E, BBITYCK CTEHHBIX Ta3€T,
MpakTU4decKass padoTa, DKCIEPUMEHT. A Takke IeTarormuecKre TEXHOJIOTHH, MPUMEHSEMBIC IpH
peaM3aniy MporpaMMsbl, TAKUE KaK: TEXHOJIOTHS Pa3BUTHUS KPUTUUECKOTO MBIIICHUS, TPOEKTHAS
TCXHOJIOTUA, TCXHOJIOIUA HpOGHGMHOFO 06yquH;1, HUI'POBBIC TCXHOJIOTUMH, Kelic — TEXHOJIOI'UA,
IPYNIOBBIE TEXHOJIOTUN U TPAAUIIMOHHBIE TEXHOIOTHH (KJIACCHO-YPOUYHAs CUCTEMA).

O:xupgaemble pe3yabTaThbl H3y4YeHHUS Kypca
JINYHOCTHBIE Pe3yJbTAThI
OO0yJarmMiics MOTYIUT BO3MOXKHOCTD JUIsl (POPMUPOBAHUS CIACAYIOMNUX JTUIHOCTHBIX Y'Y /I
* OMpeJIeICHHEe MOTHBAIIMY U3yYeHHS YIeOHOTO MaTepuaa;
* OIICHMBaHUE YCBAaMBAEMOro Y4eOHOTO MaTepuaya, HUCXOJAsl W3 COIHAIbHBIX U JIMYHOCTHBIX
IICHHOCTCI;
* MOBBIILIEHUE CBOEr0 00pa30BaTEIbHOTO YPOBHSI U YPOBHS TOTOBHOCTH K M3YyYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHIA, CBSI3aHHBIX C UCTOPUEH Pa3BUTHUS XMMHUH U OOIIECTBA;
* 3HaHWE MTPABUJI IOBEACHUS B YPE3BbIYAWHBIX CUTYaLIHsIX;
* OIICHUBAHUE COIMAIBHOIN 3HAUUMOCTH MPO(ECCHIA, CBI3aHHBIX C XUMUEIH;
* BIAJCHHE IMpaBWIaMU O€30MAaCHOTO OOpamleHusi ¢ XUMHYECKUMU BEIIeCTBAaMH U
000pyI0BaHUEM, MTPOSBICHUE SKOJIOTHIECKON KYIbTYPHI.
MeranpeameTHsblie pe3yabTaThl
Pezynamusnvie
OO0yyarmuiics MOJYIUT BO3MOKHOCTD JIsl (JOPMHUPOBAHUS CIEAYIOIMX PETYIATUBHBIX Y Y J1:
* [IeTIeNoNIaraHre, BKITI0Yas OCTAaHOBKY HOBBIX IIEJIeH, TpeoOpa3oBaHne MPaKTHIECKOM
3a/la4yd B MO3HABATEIbHYIO, CAMOCTOSTENbHBIA aHAIN3 YCIOBUN JOCTHKEHHUsS L€ HAa OCHOBE
yuéTa BBIJICTICHHBIX YUUTEJIEM OPHEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepuale;
* IUIAHUPOBAHUE ITYTH JTOCTUKEHUS LIEIIEH;
* YCTaHABIMBaHUE IIEJIEBBIX IPUOPUTETOB, BBIICTICHUE aTbTEPHATUBHBIX CIIOCOOOB TOCTHIKEHUS
1eu ¥ BeIOOp Hanboee 3ppekTHBHOTO crioco0a;
* YMEHHE CAMOCTOSITEIbHO KOHTPOIUPOBATH CBOE BpEMS U YIPABIISTH UM;
* YMEHHUE PUHUMATh pelIeHHs] B TPOOJIEMHON CUTYaIUH;
* IOCTAaHOBKA Y4eOHBIX 33714, COCTABIICHHUE IIaHA U MMOCJIC0BATEILHOCTH JCHCTBHIA,
* opranu3zanys pabo4ero MecTa Mpu BHIMOTHEHUH XUMHUYECKOTI0 AKCIIEPUMEHTA;
* TPOTHO3MPOBAHHE PE3yIbTaTOB OOYYCHHS, OILICHWBAHHME YCBOCHHOTO MarepHala, OICHKA
KayecTBa M YPOBHS TIOJYYEHHBIX 3HAHUM, KOPpEKIMs IUlaHa U crocoba AecTBUS Mpu
HE00XO0IUMOCTH.
Ilo3nasamenvhvie




OOyuarouuiics MOJYyYUT BO3MOXKHOCTH JUIsl (POpMUPOBAHUS CIETYIONINX O3HAaBaTeNbHbIX Y Y /1
* [IOMCK U BblJIeJIEHUE NHPOPMALINH;

* aHaNM3 YCIOBHMHA W TpeOOBaHMIA 3aqauu, BBHIOOP, COIMOCTaBICHHWE M OOOCHOBaHHE cIiocoba
pelIeHN 3a1a4H;

* BbIOOp Hambonee 3(h(HeKTUBHBIX CrOCOOOB pelIeHHs 33/a4d B 3aBHCUMOCTH OT KOHKPETHBIX
YCJIOBUIA;

* BBJIBIDKEHHE U 0OOCHOBAaHUE TMITOTE3bI, BBIOOP criocoda e€ mpoBEpKH;

* CaMOCTOSITENIBHOE CO3[JaHHE aJITOPUTMA JESATEIbHOCTH IPU PEIIEHUH MPoOIeM TBOPUECKOro U
IIOMCKOBOI'O XapaKTepa;

* YMEHHS XapaKTEPU30BaTh BEIECTBA I10 COCTaBY, CTPOCHUIO U CBOMCTBAM;

* OIKCBHIBAHUE CBOWCTB: TBEPIBIX, JKUIKUX, Ta3000pa3HbIX BEIIECTB, BBIJCICHHE HX
CYIECTBEHHBIX NIPU3HAKOB;

* U300pakeHUE COCTaBA MPOCTEHUIINX BEIIECTB C IMOMOIIbIO XUMHUECKUX (HOPMYJT M CYIIHOCTH
XUMHUUYECKHUX PEAKIMH ¢ TOMOLIBI0 XUMUYECKUX YPABHCHU;

* IIpoBe/ieHUe HaOJIOJCHUH, ONMMCaHUEe NMPHU3HAKOB M YCIOBUN TEUEHUS XUMMUYECKHX PEaKIid,
BBIIIOJIHEHNE XMMHUYECKOIO SKCIIEPUMEHTa, BBIBOABI Ha OCHOBE aHalu3a HaOMIOJeHHH 3a
HKCIEPUMEHTOM, PpEIICHUE 3a/1ad, IOJIyuYeHHEe XHMHUYECKOH HHGOpMAlMM M3 pa3IMyHbIX
HCTOYHUKOB;

* YMEHHUE OPraHU30BbIBaTh UCCIEA0BAHUE C LIENBIO IPOBEPKH TMIIOTES;

* YMEHHUE JI€1aTh YMO3aKII0UEHUs (MHAYKTUBHOE U 110 aHAJIOTUHU) U BBIBOABI;

* yMEeHHE OOBEKTUBHO OIICHUBATh MH(OPMAIHIO O BEIIECTBAX M XUMHUECKUX MpoIieccax,
KPUTUYECKH OTHOCUTBHCS K IICEBJIOHAYYHONW HH(POPMALIUH.

KoMMyHMKaTHBHBIE

Obyuarowuiicsa nOIYYUM B03MONCHOCMb OJisl POPMUPOBAHU CLEOYIOWUX KOMMYHUKAMUGHBIX
YVA:

* [IOJIHOE ¥ TOYHOE BBIPA)KCHUE CBOMX MBICIIEH B COOTBETCTBHH C 33Ja4aMH U yCIOBUSIMHU
KOMMYHHKAIUH;

* QJICKBaTHOE MCIIOJIb30BAHHME PEYEBBIX CPEICTB [UIsl y4acTHsl B IUCKYCCHMM M apryMEHTalluu
CBOEH MO3UIINHU, YMEHUE MPEACTABIATh KOHKPETHOE COAECP)KaHUE C COOOLICHUEM

€ro B MMCbMEHHOW U YCTHOM (hopMe, OTIpeIeIICHHE CIIOCOO0B B3aMMOICUCTBHS, COTPYIHUYECTBO
B TIOMCKE U cOope nH(popMalny;

* yyacTHe B JAMaiore, IUNIAHUPOBaHHE OOIIMX CHOCOOOB pabOThI, MPOSBICHHUE YBAXHUTEIBHOIO
OTHOLIECHHUS K IPYTUM Y4alUMCS;

* ONMCAHME COJEP/KAHUS BBINOIHIACMBIX JEHCTBHM C ILIEJIBIO OPUEHTUPOBKM B IIPEIMETHO-
MIPAKTUYECKON IESITEINBHOCTH;

* YMEHUS YYUTHIBATH PA3HBIC MHEHUS U CTPEMUTBCS K KOOPAMHALNN PA3JIMYHBIX MO3ULIUN B
COTpPYIHUYECTBE;

* (hopMynHMpOBaTh COOCTBEHHOE MHEHHE U MO3ULUIO, apT'YMEHTHPOBATh U KOOPJUHUPOBATh €€ C
MO3ULUSAMH TAPTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHHUS B

COBMECTHOH ICATEIBHOCTH;

* OCYWIECTBISATh B3aUMHBIH KOHTPOJIb UM OKa3blBaTh B COTPYJHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMONIb;

* IUIAHUPOBATh O0OLIME CHOCOOBI PAaOOTHI; OCYLIECTBIATH KOHTPOJIb, KOPPEKLHUIO, OICHKY
JeHCTBUI MapTHEPA, YMETh YOCK1aTh;

* HCIIOJIb30BaTh a/ICKBATHBIC SI3BIKOBBIC CPEICTBA JUISI OTOOPaXXEHHS CBOMX UYYBCTB, MBICICH,
MOTHBOB M TIOTpeOHOCTEH; oToOpakaTh B peud (omucaHue, OOBSICHEHHE) COJACpIKaHWE
COBEpILIAEMBIX JIeHCTBUH, KaK B (popMe TPOMKOI COIMATM3UPOBAHHOM peyuu, TaK U B

dbopme BHYTpEHHEH peun;

* pa3BUBaTh KOMMYHUKAaTHBHYI0 KOMIIETEHTHOCTb, UCIOJb3Yys CPEACTBA YCTHOM M MUCHbMEHHOMN
KOMMYHHMKAllMM Tpud paboTe ¢ TEKCTaMM Y4eOHHMKAa U JIONOJIHUTEIbHOW JIMTEPaTypoi,
CIPAaBOYHBIMHU TAOJIUIIAMH, IPOSBIATH TOTOBHOCTh K YBaXKCHUIO HHOU TOUYKH 3PEHUS

IpH OOCYXKJICHUH PE3YIbTAaTOB BHITIOJHEHHON PaOOTHI.



IIpeaMeTHbIE pe3ybTaThI

Obyyarowuticss HAyYuUmcsL:

* MPUMEHSTH OCHOBHBIC METO/IbI ITO3HAHUS: HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT;

* OMMCHIBATh CBOMCTBA TBEPIBIX, KUJIKUX, Fa3000pa3HbIX BEUIECTB, BHIAEIAS X CYIIECTBEHHbIE
MIPU3HAKY;

* PacKpbIBaTh CMBICI 3aKOHA COXPAHEHHUS MAcChl BEIIECTB, aTOMHO-MOJIEKYJIIPHOU TEOpUU;

* pa3nmuYaTh XUMUYECKUE W (PU3NYCCKUE SBJICHHS, HA3bIBATh MPU3HAKUA U YCIOBHS MPOTEKAHUS
XUMHYECKHUX PEaKInii;

* coOr01aTh MpaBuIia 6e30nacHoil paboThHI PH MPOBEACHUH OIBITOB;

* TI0JIL30BAThCS JTAOOPATOPHBIM 00OPYAOBAHUEM U TIOCYIOH;

* [I0JTy4aTh, COOMpATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

* XapakTepu30BaTh (PU3MYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
COEIMHEHUH, TPOBOUTH OMBITHI, IOATBEPKIAIOIINE XUMUUECKIE CBOMCTBA U3YUYECHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

* PaCKpbIBATh CMBICI MOHSITHS «PACTBOPY, BEIYUCIISITH MACCOBYIO 100 PACTBOPEHHOTO
BEILIECTBA B PAacTBOpPE, TOTOBUTH PACTBOPHI C OMPEACIEHHON MacCOBOM N10J€H PacCTBOPEHHOTO
BEIIECTBA;

* XapaKTepHu30BaTh 3aBUCUMOCTb (PU3UUYECKMX CBONCTB BEIIECTB OT THUIA KPUCTAIMYECKON
PELIETKH, ONPEIETATh BUJI XUMUYECKOHN CBS3U B HEOPraHUYECKUX COCTUHECHUSIX;

* pacKpbIBaTh OCHOBHBIC IOJIOXKEHHSI TEOPUHU DIJIEKTPOIUTUYECKON IUCCOIUAINH, COCTaBISATh
YpaBHEHUS AJIEKTPOJUTHIECKON AUCCOLUMALIMU KUCIIOT, IEN0YEH, COJIEN U peaK Ui

HOHHOr0 OOMeEHa;

* pacKphIBaTh CYIUIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM, ONPEIEHsTh OKUCIUTEIb
Y BOCCTAHOBUTEIIb, COCTABJISATh YPAaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX

peaKuuii.

* Ha3bIBaTh (DAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMHUECKOH peaKkiny;

* XapaKTepH30BaTh B3aUMOCBS3b MEXIY COCTAaBOM, CTPOCHHEM M CBOWCTBAMU HEMETAJJIOB U
METAaJIJIOB;

* IPOBOJUTH OTBITHI MO MOJIYYEHHUIO U U3YYEHUIO XUMUUYECKUX CBOMCTB Pa3IMYHBIX BEILECTB;

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B MOBCEAHEBHON KHU3HU.

Obyuarowuiica noayuuUm 03MOACHOCb HAYYUMBCA.!

* BBIJBUTATh U MPOBEPATH HKCIIEPUMEHTAIBHO THIIOTE3bl 0 XUMUYECKMX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUYECKUE PEAKIINH, O XapaKTepe
U TIPOAYKTaX Pa3IUYHbIX XUMHUUECKHUX PEaKIIHii;

* XapaKTepHU30BaTh BEILIECTBA MO COCTaBY, CTPOCHHUIO U CBOWCTBAM, YCTAHABIMBATH MPUUYMHHO-
CJIEICTBEHHBIE CBSA3HM MEKIY JAaHHBIMU XapaKTEPUCTUKAMH BEIlECTBA;

* COCTaBJISITb MOJICKYJISIDHBIE M TIOJHBIE WOHHBIE YpPaBHEHUS MO COKPALIEHHBIM HOHHBIM
YpaBHEHUSIM;

* IPOrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIBHBIC U BOCCTAHOBUTEIHHBIE
CBOICTBa ¢ yU€TOM CTENEHEel OKUCIEHUS AJIEMEHTOB, BXOAIIUX B €0 COCTaB;

* BBIJIBUTATh U MPOBEPSTH IKCIIEPUMEHTAIBLHO TUIIOTE3bI O pe3yibTaTaX BO3ACHCTBUS Pa3IuUHBIX
(dakTOpoB HA U3MEHEHHE CKOPOCTU XUMHUYECKOM peaKkinu;

* HCIIOJIB30BATh MPUOOPETEHHBIC 3HAHUS JIJISl SKOJIOTHYECKH TPaMOTHOTO MTOBEICHUS B
OKpYKalollleil cpee;

* HCIIOJIH30BATh MPUOOPETEHHBIE KITFOUEBhIE KOMITIETCHIIUY TIPU BBHITIOTHEHUH MMPOCKTOB U
pelieHny y4eOHO-HCCIeI0BaTEeIbCKUX 33ay [0 M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIyUYEHHUS U
pacro3HaBaHusl BEILIECTB;

* 00BEKTUBHO OLICHUBATh HH()OPMAIIHIO O BEIIECTBAX U XUMHUYECKHUX MpoIeccax;

* OCO3HABaTh 3HAYEHUE TEOPETHUECKUX 3HAHMM MO XUMHUHU ISl MPAKTUUECKOW NESITeIbHOCTU
YelI0BEeKa;

* CO3/1aBaTh MOJICIIM U CXEMBI JIJIsl pelIeHHs YIeOHBIX U TTO3HABATENbHBIX 337a49; IOHUMATh
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