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Pabouass mporpamma Kypca NO XHUMHH «XHUMHUS ISl JIIOOO3HATENBHBIX» COCTaBJI€HA Ha OCHOBE
cOOpHUKa MPOrpaMM 3JIEKTHBHBIX KypcoB. Xumus 8-9 knaccel. [IpeanpodunbHoe oOyueHue. ABTOpBI:
P.I''iBanoBa, M.B.3yeBa, B.H.JIaBposa, E.Il.Pomuna. — poda, 2006 r.

Kypc «Xumust 11 1:0003HaTeNbHBIX» NpeIHa3HaueH s 00yJarouxcs 8 KJ1accoB OCHOBHOW IMIKOJIBI.

OH OpHEHTHpPOBaH Ha pACHIMPEHHE 3HAHWN OOYYaIONIMXCs, Ha pa3BUTHE JIOO03HATEIHLHOCTH, MHTEpEca K
XUMUH.

Kypc paccunran Ha 34 yaca B roa, u3 HuX 15 4acoB OTBOJIUTCS HA IPaKTUUYECKHE PAOOTHI.

JUYHOCTHBIE H METAIIPE/IMETHBIE PE3Y/IBTATHI

JIMYHOCTHBIMHM  pe3yJbTaTaMH HW3yYeHUs Kypca «XuMHUS Ui JII0OO3HATENBHBIX»  SBISIOTCA
CIIEYIOIINAE YMEHHUSA:

[TocTreneHHo BBICTpanBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE!

OCO3HaBaTh IMOTPEOHOCTh M TOTOBHOCTh K C€aMOOOpa30BaHMIO, B TOM UHCIE€ U B paMKax
CaMOCTOSATEJIBHON JEATEIbHOCTH BHE ILIKOJIBI;

OLICHMBATh >KU3HEHHbIE CUTYyallMd C TOYKH 3peHUs 0e30macHoro obpasa >KU3HM M COXPAHEHHUs
3/10pOBb;

OLICHUBATb YKOJIOTMYECKUN PUCK B3aNMOOTHOLIEHUI YEJIOBEKA U IIPUPOJIBI.

DopMHUPOBATE SKOJIOTMYECKOE MBIIIJICHUE: YMEHUE OLEHUBATH CBOIO JNEATEIBHOCTb U IOCTYIIKH
JPYTUX JIOAEH C TOUKHU 3PEHHs] COXPAHEHUS OKPY KAIOLIEH Cpeipl - rapaHTa *KHU3HU U 0JIaronoyrydus Jiro1en
Ha 3eMiIe.

OCO3HaBaTh COBPEMEHHOE MHOro0Opa3he TUIIOB MHUPOBO33PEHUS, OOLIECTBEHHBIX, PEIUTHO3HBIX,
aTEUCTHUYECKUX, KYJIbTYPHBIX TPAJAMLUH, KOTOpbIE ONPEACNSAIOT pa3Hble OOBSICHEHHs MPOUCXOISIIETO B
MUpE;

¢ Y4€TOM 3TOr0 MHOr000pa3usi MOCTENIEHHO BbIpabaThiBaTh CBOU COOCTBEHHBIE OTBETHI HA OCHOBHBIE
JKU3HEHHBIE BOIIPOCHI, KOTOPBIE CTABUT JIMYHBIN )KU3HEHHBIN OIIBIT;

YUYUTBCS TPU3HABATh IPOTUBOPEYMBOCTH U HE3aBEPLIEHHOCTH CBOUX B3IJIALOB Ha MHUD,
BO3MOYKHOCTb UX U3MEHEHUSI.

VY4uThCS MCIIONB30BaTh CBOM B3IVIAABI HA MUDP JUIS OOBSCHEHHS PA3JIMYHBIX CUTyallUd, pEIIeHUs
BO3HUKAIOIIUX MPOOJIEM U U3BJICUEHHUSI )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEpECHl, HAXOJUTh U U3yyaTh B y4E€OHHKAxX IO pa3HbIM IpeIMEeTaM MaTepuall
(13 MaKcuMyMa), UMEIOIINIA OTHOIIIEHHE K CBOUM MHTEPECAM.

Hcnonb3oBate CBOM HMHTEpECHl Ui BbIOOpa WHAMBHUIYAIbHOM 00pa3oBaTeNbHOM TpPaeKTOpPHUH,
NOTEHUUAIBbHOM OyaylIeil mpogeccun u COOTBETCTBYIOIIErO MPO(UILHOTO 00pa30BaHusl.

[Tpuobperath ONBIT yyacTus B IeaxX, IPUHOCSIIUX O3y JHOISIM.

VYuutbcs caMOCTOSTENbHO BbIOUpATh CTUJIb MOBEJEHUS, MPUBBIUKH, oOecreunBatoniie 0e30nacHbIi
00pa3 »KU3HU U COXPAHEHUE 37I0POBbS — CBOETO, a TAaKXkKe OJIM3KHX JIFOJEH U OKpYKaIOIIHX.

YuuThCs CaMOCTOATENBHO NMPOTHUBOCTOATH CHUTyalUsAM, IPOBOLUPYIOLIIMM Ha IOCTYIIKH, KOTOpPbIE
yIpOKaroT 6€30IaCHOCTH U 310POBBIO.

Boi6upaTe mocTynky, HaleJlIeHHbIE HA COXpAaHEHUE U OEpeKHOE OTHOILIEHHE K MPHUPOJAE, 0COOEHHO
XKHUBOH, U30€eras MPOTUBOIOJIOKHBIX TOCTYIKOB, IIOCTENIEHHO y4ach U OCBauBasi CTPATErHi0 PallHOHAILHOTO
IIPUPOAOIIOIb30BAHHUS.

VYuuthes yOexaaTh APYrHX JIIOJeH B HEOOXOIMMOCTH OBJIAACHHMS CTpaTerueil panuoHaIbHOIO
IPUPOAOIIOIb30BAHHUS.

Hcnonp30BaTe 5KOJIOTMYECKOE MBILIUIEHHE A BbIOOpa CTpaTerud COOCTBEHHOTO IOBEJICHHS B
KAa4eCTBE OJHOM U3 IEHHOCTHBIX YCTAHOBOK.

CpencTBOM pa3BUTHs JMYHOCTHBIX PE3YJIbTATOB CIyXKaT y4eOHBbIH Marepuan U MpOAYyKTUBHBIE
3a/aHusl yuyeOHMKa, HalleJIeHHbIE Ha 6-10 JIMHUIO Pa3BUTUS — YMEHHUE OLIEHUBATh IOBEJIEHUE YEJOBEKa C
TOYKH 3PEHUS XUMHUECKOM O€30MaCHOCTH 110 OTHOILECHUIO K YEJIOBEKY U IPUPOJIE.

MeranpeagMEeTHBIMM  PE3yJIbTaTaMM M3YyYEHHsS] Kypca BHEYPOYHOM JEATEIBHOCTH «XUMHSA IS
1r0003HATENBHBIX) SIBIIsIETCS (POpMUpPOBaHHE YHUBEPCATIbHBIX yueOHbIX aeicTeuil (YVY ).



PerynsituBubie YY/I:

BoeiBurath BepcHHM pemieHUs TpoOJeMbl, OCO3HABAaTh KOHEUHBIH pe3yibTaT, BHIOMpATh U3
MPEJIOAKEHHBIX U UCKATh CAMOCTOSITENIbHO CPE/ICTBA JOCTHKCHUS LIETH.

CocTaBnarh (MHAMBUIyaJIbHO WU B TPYIIIE) IUIAH PELIEHUs MPoOaeMbl (BBIIIOJIHEHUS IPOEKTA).

PaGoras mo miaHy, CBEpsSTh CBOM JIEHCTBUS C LIENBIO U, IPU HEOOXOAUMOCTH, UCIIPABIATH OMIUOKU
CaMOCTOSITENILHO.

B numanore ¢ yunTeneM COBEpIICHCTBOBATH CAMOCTOSITEILHO BRIPAOOTaHHBIE KPUTEPUU OLICHKH.

CaMocCTOsATeTIbHO OOHApYKMBaTh U (POPMYIHPOBATH MPOOJIIEMY B KIACCHOW W HWHIUBUAYaTbHOU
y4eOHO! eI TeNbHOCTH.

Paborare Mo CcaMOCTOSTENBHO COCTABICHHOMY ILIaHY, CBEPASACh C HUM M LENbIO JIEATENbHOCTH,
UCTIPABIISisl OIIMOKH, UCTIONB3YsI CAMOCTOSATENBHO Mo1I00paHHbIe CpeICTBa (B TOM uucie u HTepHeT).

CB000OJIHO MONIB30BATHCSI BRIPAOOTAaHHBIMU KPUTEPUSMHU OLEHKM M CaMOOLICHKH, UCXOAs U3 LeNIU U
UMEIOIINXCSl KPUTEPUEB, pa3inyas pe3yiabTaT U COCcOObI IeHCTBUH.

B xone npencraBienus MpoekTa JaBaTh OLEHKY €ro pe3ysibTaTaM.

CaMoCTOSATENIbHO OCO3HABATh MPUYHHBI CBOETO ycliexa WM HeycleXa U HaXOAUTh CIIOCOOBI BBIX0/1a
U3 CUTyalluu Heycrexa.

YMeTh OLIEHUTh CTETEHb YCIEeITHOCTH CBOSH NHIUBUAYATbHON 00pa30BaTeNbHOM IS TEIILHOCTH.

JlaBaTh OLIEHKY CBOMM JIMYHOCTHBIM KauyecTBaM M uepTaM XapakTepa («KakoB s»), ONPEIesATh
HaIpaBJIEHUS CBOETO Pa3BUTHUS (KKAKUM S XOUY CTaTh», «4TO MHE ISl 3TOTO HAJI0 CIENIAThy).

CpenctBoM GOpMHpPOBaHUS PETYJISTUBHBIX Y'Y/ ciiyXaT TEXHOJIOTHS MpOOJIEMHOro auajiora Ha
JTarne M3y4yeHUs HOBOI'O MaTepHalia U TEXHOJIOTHUS OLEHUBAHUS 00pa3oBaTEeNbHBIX JOCTHKEHHUH (y4eOHBIX
YCIIEXOB).

ITo3naBareiabHbie YY /I:

AHanu3upoBaTh, CpaBHUBaTh, KiIacCHPpUUIUpoBaTh M 0000maTe (akTbl W sBICHUSA. BBIBIATH
MPUYUHBI U CIIEJICTBUS MPOCTHIX SIBICHUM.

OcCymIecTBIISITh CpAaBHEHUE, CEPUAITUIO U KIIACCU(PUKAIINIO, CAMOCTOSTEIIFHO BBHIOMpAsi OCHOBAHUS U
KPUTEPUU AJI yKa3aHHBIX JIOTMUECKUX OMEpaluii; CTPOUTh KiIacCU(PHUKAIINIO HA OCHOBE JTUXOTOMHYECKOTO
JiesieHus1 (Ha OCHOBE OTPULIAHUS).

CTpouTh JIOTHUECKOE PacCy>KJICHHE, BKIIOYAIOIIEEe YCTAaHOBICHUE MPUYNHHO-CIIEICTBEHHBIX CBSI3EH.

CoznaBaTh CXeMaTUUECKHE MOJEIH C BBIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA.

CocTaBnaTh TE3WCHI, pa3lWYHbIE BUIbI IJIAHOB (MIPOCTHIX, CIOXHBIX M T.M.). [IpeoOpa3oBbIBaTH
WHPOPMAITUIO U3 OJTHOTO BHUJIA B JPYTOH (TA0JMIly B TEKCT U TIp.).

YMeTh ompenensTb BO3MOXKHBIE HWCTOYHUKHA HEOOXOAMMBIX CBEICHHM, MPOM3BOAUTH IOUCK
uH(pOpMaIK, AHAJTU3UPOBATh U OLIEHUBATH €€ T0CTOBEPHOCTb.

[IpencraBnsaTe uHpOpPMaLMIO B BUAE€ KOHCIEKTOB, TAOIUII, CXeM, TpaduKOB.

[IpeoOpa3zoBeBaTh HHDOPMALIUIO W3 OJJHOTO BUIA B JPYTOH U BRIOMPATH YA00HYIO st cedst hopmy
¢ukcanuu u mnpexacraBieHus uHopmaruu. IlpencraBisate uHpOpManMio B ONTHUMalbHON (opme B
3aBUCHMOCTH OT ajipecara.

[Tonnmasi mo3unuI0 JAPYroro, pa3iuyaTh B €ro peud: MHEHHUE (TOUKY 3pEeHHsi), J10Ka3aTeIbCTBO
(aprymeHTsI), (DaKThl; THUMOTE3bI, AKCHOMBI, TEOPUU. JlJIs1 STOr0 CaMOCTOSATENILHO MCIIONB30BaTh PA3TUUHBIC
BUJIbI YTE€HUS (M3yUarolee, MPOCMOTPOBOE, 03HAKOMUTENBHOE, IOMCKOBOE), PUEMBI CIYLIaHHUS.

CamoMy co3faBaTh UCTOYHMKH MH(OpMAIMM Pa3HOTO THUMA WU YIS Pa3HBIX ayJAUTOPHiA, COOIIONATH
nHGOPMAIIMOHHYIO TUTUEHY U TIPaBHiia HHPOPMAIIMOHHOM 0€301macHOCTH.

YMeTh HCToNb30BaTh KOMIIBIOTEPHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJOTMM KaK WHCTPYMEHT MJIs
JOCTHKEHHSI CBOMX IleJied. YMeTh BbIOMpaTh ajieKBaTHbIE 3ajjaue WHCTPYMEHTalbHBbIE MPOTPaMMHO-
anmnapaTHbIE CPEJICTBA U CEPBUCHI.

CpenctBoM ¢GopMupoBaHus MO3HaBaTeNbHBIX Y Y]] cimykarT yueOHBIH MaTepuan W MPOIyKTHUBHBIC
3a/1aHus yueOHMKa, HalleJIeHHbIe Ha 1—4-11 TMHUM pa3BUTHSA:

- OCO3HaHHE POJH BemecTB (1-5 TUHUS pa3BUTHS);

- pPacCMOTPEHHE XUMHUYECKHUX IPOLECCOB (2-5 JIUHMS pa3BUTHUSA);

- HCTIOJIb30BaHUE XUMHUYECKUX 3HAHUU B OBITY (3-51 IMHUS Pa3BUTHS);
- 00BSICHEHNE MUPA C TOYKU 3pEHUS] XUMUU (4-51 INHUS PA3BUTHS);



- OBJIaJICHHE OCHOBAMHU METO/I0B €CTECTBO3HAHUS (6-5 JTMHUS Pa3BUTHUSA).

KommyHukarusubie YY/I:

CamocToATeIbHO OPraHU30BBIBaTh yUEOHOE B3auMOJEHCTBUE B rpynne (OmpeaessaTh odIue ey,
pacnpenenaTh pojau, 10roBapuBaThes Apyr ¢ APYroM U T.1.).

OTcrauBasi CBOIO TOUKY 3pEHHUs, IPUBOIUTH apryMEHTHI, IIOATBEPKIast UX (pakTamu.

B amckyccun yMmeTh BBIABHHYTH KOHTPApryMEHTHI, IepedpasupoBaTh CBOIO MBICTH (BJIaJcHHE
MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH).

Y4uTbcs KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IpHU3HAaBaTh OIIMOOYHOCTH
CBOET0 MHEHUS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0.

[lonnmast mo3unu0 Apyroro, pa3iavyaTb B €r0 peud: MHEHHUE (TOUKY 3pEHHsi), J10Ka3aTeIbCTBO
(aprymeHTsl), paKThl; THIOTE3bl, AKCUOMBI, TEOPUH.

YMeTh B3MISIHYTh Ha CUTYAlUIO C MHOM MO3UIIMHU U I0TOBApUBATHCS C JTHOAbMH MHBIX MO3ULMII.

CpenctBoM (OpMHpPOBAaHUS KOMMYHHMKATUBHBIX Y'Y ]l ciaykaT TEXHOJOrHs MPOOJEMHOIo auayora
(moGy>xaaromuii ¥ MOABOJAIIMM AManor) U paboTa B MallbIX TPYIIAax, TAaKXKE HCIIOJIb30BAHWE HAa ypOKax
3JIEMEHTOB TEXHOJIOTUU NPOTYKTUBHOTO YTEHHUS.

CONAEP/KAHUE ITIPOI'PAMMAbI

Tema 1 Bewyecmea u mamepuansl 6 Hauiem 0ome

Ucropust pa3zButusi ObITOBOM XMMHHU. YAMBHUTEIbHBIE CBOMCTBA BOAbl. Boma B mpupoae, ObITy,
npousBojcTBe. Coiu B ObITY, UX MHOTOOOpa3ue, CBOMCTBA, mpuMeHeHune. CTpOUTENbHbIE MaTepHalbl U UX
MCITOJIb30BAaHUE TIPH PEMOHTE KHUJIBIX ToMelIeHnid. VcTopust co3gaHusi CriudeK, BUJIbI CIIMYEK, BEIICCTBA B
ux cocraee. Kannenspckue npuHAANEKHOCTH IJa3aMH XuUMHUKa. VIcTopusi co3naHus MaTepuanoB IS
MUChMa: TMANMpycC, TNeprameHt, Oymara. ['paduroBble KapaHmamm, 4YepHWIa, Kpacku. Mseuia u
cunTetnyeckue morwiue cpeacrtsa (CMC). HucTsaume npenaparsl U NITHOBbIBOAUTENH. Kieu, ux cocras u
neiicTBue Ha pa3Hble MaTtepuaibl. CpeacTBa OBITOBOM XMMUU B JIOME U TEXHUKA O€30MaCHOCTHU IIPU padboTe C
HUMU.

PacdeTHbie 3a1a4un BrruncieHne MaccoBO 10 PAaCTBOPEHHOIO BEILIECTBA B pACTBOPE.

Jlemonctpanuu 1. dusznyeckue cBOiCTBa conel, ucnoiabdyembie B ObITy (KMnO,4, CaCOs, Na,COs,
NaHCOs;, NaCl u ap.). 2. ®unbTpoBaHue 3arps3HEHHON BOJBI M TMOKa3 ee mpospadHocTu. 3. OOpasibl
NPUPOJHBIX U UCKYCCTBEHHBIX CTPOUTEIBHBIX MaTepuasioB. 4. Paznuunbie Buabl cninuek. 5. YepHuiia nis
taiiHonucu. 6. [lomyuenue mbuta. 7. Yucrsiue cpeacTsa, MATHOBBIBOAUTEIN U KIIEH.

Jlaboparopubie ombIThl. 1. JKecTKOCTh BOABI M CHOCOOBI €€ yCTpaHeHHs] B JOMAIITHUX YCIOBHUSX.
VianeHue HaKUNU ¢ BHYTPEHHEH MOBEPXHOCTH AMAJIMPOBAHHOM IOCYyAbl. 2. PaccMOTpeHHE KpHCTaLIOB
coneit ¢ momomnibto nynsl. 3. PacnosnaBanue coneit (KMnQOs4, NaCl, CuSO, ¢ 5H,O, CaCO; — men B BHUzE
MOPOIIKA U JIP.) TI0O XapaKTepHbIM (PU3UYECKUM CBOMCTBaM. 4. 3aTBepJeBaHUEC IIEMEHTa (WX TUIICA) TIPH
cMmemmBanuu ¢ Boaoi. 5. CpaBuenue mbiia 1 CMC mo oOpasoBanuto nensl. [Togbop CMC, moaxoasmux
JUISL OTIPENETICHHOTO BUJAa TKaHM W 3arps3HeHus. 6. [lombop cpeAacTB st BBIBEACHHS IISATEH KHUPA,
pkaBunHBIL, (PpykTOBOrO cOoKa ¢ TKaHed. 7. Ilombop KieeB Mo cmpaBOYHON TabnHIe A CKJIC MBAHHS
Pa3IMYHBIX MaTepUajoB (IPEBECUHBI, METAIIOB, KOXKHU, dapdopa u ap.).

[paktuueckne padotel 1. Kak mogobpars Heooxoaumbie CMC 115t CTUPKH B JOMAIIHUX YCIOBHUSX.
2. YaneHue MATEH ¢ TKaHU C MOMOIIBIO MPEIJIOKEHHBIX YUCTIIMX cpeAacTB. 3. [IpuroroBieHue kies u
CKJIEMBAHME JIBYX OJINHAKOBBIX U JABYX Pa3HbIX MaTepUaJIOB.

Tema 2 I'eoxumuueckue uuKibl 6 RPUPOOE:6EUHOE QBUNCCHUE XUMUYECKUX )IEMEHM 06 HA
3emne




IIpeamer reoxumuun. O6osnoukn 3emau. XUMHU4eckuil coctaB 3eMHbIX cdep. IIporeccsl paccesHus
BCIICCTBA B KHUAKOCTAX, rasax, B TBCPABIX TEIax. Bona — HGO6XOI{I/IMO€ YCJI0BHUE BCCX MPUPOAHBIX
XMMHMUYECKHX IpoueccoB. ['eoxuMuueckne npoueccbl B okeaHe. KpyroBopoTsl yIJIEKHCIOro rasa, a3ora,
KHCJIOPOJa. bUOTEHHBIE AIIEMEHTBI — CBS3YIOIIEE 3BEHO MEKy JKMBOW M HEKUBOU ITPUPOIOM.

Pacuernple 3amauu. BpluucieHne MaccoOBBIX JOJEH XUMHUYECKHMX DIJIEMEHTOB B COEIMHEHUSX,
YYaCTBYIOIIUX B MPUPOJHBIX TCOXUMHNYCCKUX LUKIIAX.

[lemoncTparmu. 1. 'opHble Topoab! 1 MuHepaibl. 2. PacTBopeHue B Bojie coieil, ra3oB (YIJIeKUcIoro
raza, ammmaka). 3. OOHapykeHHe KHCIOPOAa, BBIIEISIEMOTO 3€JICHBIM PACTEHHEM Ha CBETY.

JlaGopatopHele ombIThl: 1. B3aumopeiictBue okcuaa yriaepona (IV) ¢ ruapokcuaoM Kaiblius B
pactBope. 2. Ilonmydyenne ruapokapOoOHaTa KajblMs U pas3iokKeHUEe ero npu HarpeBaHuu. 3. OOHapyKeHue
KapOOHAaTOB B TOpHBIX MOpoJax. (KayecTBEHHas peakuus Ha KapOoHar-uoH). 4. Omnpenenenue pH
IIOYBEHHOM BBITSDKKH, PACTBOPOB KHUCJIOT M mienodeld. 5. PacrmoszHaBaHue cosieil HaTpus U Kanus. ©.
Pacnio3naBanue cynb(haToB, XJOPHIOB.

Tema 3 Xumusn — nayka sxcnepumenmanvuad. Illpakmuxym

Texnuka nabopatophbix pabot. Ilpocteiimme crexnonyBHble paboThl. KadecTBEHHBIN aHaIN3.
Ounctka Bojbl nieperonkoil. [TouBeHHas BHITsKKa U onpezenenue ee pH. Onpenenenue HaIu4usi HOHOB B
MMOYBEHHOW BBITSIKKE.

KonnuectBennslid _aHanuz. OrmnpeneneHue 3arps3HEHHOCTH MPOAyKTa (MOBapeHHOW  coun).
KonnuecTBeHHOE ompeneneHre Macc NPOAYKTOB peakuuu (IpH pas3iokeHuu Majaxurta) . OmnpexneneHue
KOHIICHTpAIlMN XJIOpa B COCy/€ MOJOMeTpuueckiuM MeronoM. [lomydenue, codupanue u uaeHTU(GUKALINS
ra3oB, MOHTaX MPHUOOPOB.

[IpakTuyeckne pabotel. 4. OOpamieHre co cTekioM (CrubaHue CTEKJITHHON TPyOKH, M3TOTOBJICHHE:
NUINETKU; KalWUISIPOB; MPOCTEHIINX Y3JI0B; MpocTedmux npubopoB). 5. OuncTka BOJBI NMEPETOHKOM. 6.
Ounictka BoAbl OT 3arps3HeHuil. 7. IlpuroroBieHre MOYBEHHOW BBITSKKHM M ompeneneHue ee pH. 8.
OmnpeneneHne CTENEHN 3aCOJICHHOCTH MOYBHL. 9. OnpeneneHne HoHa KaJbIUs, XJIOPHUI-, CyiIb(ar-, HUTpat-
HMOHOB B TMOYBEHHOW BBHITsDKKe. 10. PemieHne skcneprMEHTANbHBIX 33/1ad Ha paclo3HaBaHHE KATHOHOB U
AQHUOHOB; IPOBE/ICHUE KAUECTBEHHBIX PEAKIMI Ha AHAJIWTUYECKHE TPYMNIbl KATHOHOB M aHWOHOB. 11.
KonunuecTBeHHOE OlpenesieHre 3arpsi3HeHHOCTH BEIIEeCTBA. 12. OnpeneneHrie Macchl OKCHIA MEJIN
(IT), obnapyxenue okcuma yriepona (IV) u Bombl, OMydaeMbIX MPU Pa3I0KEHUH OCHOBHOTO KapOoHATa
Menu (Manaxurta). 13. OmnpenenieHHe KOHIEHTPAIMH XJIopa B BO3AyXEe HOAOMETPUYECKUM METOJO0M. 14.
[onyuyenue, cobupanue u uaeHTH(UKALUSA ra30B (BOAOPOAA, KHUCIOPOJAA, YIJIEKHCIOTO Taza, aMMHaKa),
MOHTa)X COOTBETCTBYIOIIUX MPUOOPOK. 15. Paznenenue cmecu BeiecTB

Temamuueckoe niaanupoeanue

Ne HanmenoBanue paszaena u TeMbl Yacsl [InanoBeie cpoxku | IIpumeuanne
Il yueOHOro IIPOXOKACHUS
n/n BPEMEHHU
1| BemecTBa 1 MaTepHalibl B HallIEM JIOMe 11 yacoB Cents0pb-H0s10psb | [IpakTdeckue
| pabotsl 1-3
2 I'eoxuMHUECKUE IUKIIBI B IPUPOJIE: 11 gacoB Hos6ps-¢heBpann

2 | BeUHOE IBMKEHUE XUMUYECKUX
3JIEMEHTOB Ha 3eMJIe

3 Xumus — HayKa 3KCIIepUMEHTaIbHas. 12 yacoB deBpalib-mMait [IpakTuueckue
3 | OpaKTUKyM pabotsl 4-15

Htoro | 34 yacos




