1. JIuunocmmuvle, memanpeomemmusle u nNPpeOMemHuble pe3yibmamsl 0C60CHUA YUEeOHO20
npeomema «Xumuay.

HSy‘-IGHI/Ie XHMHH B OCHOBHOM IIIKOJIC AaC€T BO3MOKHOCTb JOCTUYb CICAYIOIIUX PC3YJIbTATOB B
HaIpPaBJICHUU JUYHOCTHOIO Pa3BUTHS:

1. BOCIIUTAHUE POCCUICKONH TPAKIAHCKOM WAGHTUYHOCTH: NAaTPHUOTH3MA, JIOOBH U
yBakeHHI0 K OTeuecTBy, 4yBCTBA FOPAOCTH 3a CBOIO PoMHY, 32 pOCCUIICKYI0O XUMUYECKYIO HAYKY;
2. dbopMHUpOBaHME ILEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHS HayKd U OOIIECTBEHHON MPAKTHKH, a TaKXKe COIHMAIBHOMY, KYJIbTYPHOMY,
SI3BIKOBOMY U [yXOBHOMY MHOT000pa3uio0 COBPEMEHHOTO MUPA;

3. (opMupoBaHHE OTBETCTBEHHOTO OTHOLICHHS K YYCHHIO, TOTOBHOCTH M CHOCOOHOCTH K
CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO HA OCHOBE MOTHMBALMM K OOYYEHHIO W IO3HAHUIO, BHIOOPY
npodmiIbHOTO 00pa3oBaHUST HA OCHOBE HWH(POPMAIIUU O CYIISCTBYIOMIMX MPOPECCHSIX M JUYHBIX
podecCHOHANIBHBIX MPEANOYTEHUH, 0CO3HAHHOMY MOCTPOEHUIO0 MHJIUBUAYAIbHONW 00pa3oBaTelbHON
TPAEKTOPUU C YUYETOM YCTOWUYHMBBIX MO3HABATEIHHBIX HHTEPECOB;

4, dbopMupoBaHME  KOMMYHUKAaTHBHOW  KOMIIETEHTHOCTH B 00pa3oBaTeiIbHOM,
OOLIECTBEHHO MOJIE3HOH, yueOHO-HCCIIeI0BATENbCKON, TBOPUECKON U APYTUX BUIAX ACSTEIbHOCTH;
5. (dbopmMupoBaHHE TMOHUMAHUS IIEHHOCTH 3J0POBOTO M 0€30MacHOro olpa3a KHU3HH,

YCBOCHUC IIPaBUJI MHAUBHUAYAJIBHOI'O M KOJIJICKTHBHOTO 0€e30macHoro IIOBCACHUA B qp€3BLIqaﬁHBIX
CUTYaLMSX, YTPOXKAKOUIUX )KU3HU U 3I0POBBIO JIFOJIEH;

6. (dbopMHpoBaHHE TMO3HABATEIBHOW W WHGOPMAMOHHON KYyJAbTYphl, B TOM YHCIIE
pa3BUTHE HABBIKOB CAMOCTOATEIbHONW pPaOOTHI C y4yeOHBIMU MOCOOMSIMHM, KHHIaMH, IOCTYIHBIMU
MHCTPYMEHTAMH U TEXHUYECKUMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

7. (hOopMHpPOBaHHE OCHOB JKOJIOTMYECKOTO CO3HAHHWS Ha OCHOBE IPH3HAHUS I[EHHOCTH
)KM3HU BO Bcex €€ IMMPOSABIICHUAX U HGO6XO)II/IMOCTI/I OTBE€TCTBCHHOI'O, 6epe>I<H0r0 OTHOIICHUA K
OKpYKarolleu cpene;

8. pa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPYECKUX 3a7ay, YMEHHsS] HAXOIUTh aJeKBaTHBIC
crocoObl TIOBEACHHWS W B3aUMOJCHCTBUS C TMapTHEpaAaMH BO BpeMsl Y4eOHOM © BHEydeOHOM
NEeSITeNIbHOCTH, CIIOCOOHOCTH OIIEHMBATh NPOOJEMHBIE CHUTyallUW M OINEpPaTUBHO MPUHUMATH
OTBETCTBEHHbIE PEIIECHUS B PA3IMUHBIX MPOAYKTUBHBIX BUAAX NEATENbHOCTH (ydeOHas MOMCKOBO-
UCCIeIoBaTeNIbCKast, KITyOHasi, IPOEKTHAs, KPY)KKOBasi U T. 1I. )

MeTanpeAMeTHBIMH DPE3yJIbTaTaMU OCBOCHHMSI OCHOBHOW 00pa3oBaTENIbHON MpPOTpaMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs SBISIOTCS:

1. OBJIAACHUEC HaBbIKaMM CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH HOBBIX 3HaHHI>'I, OpraHnmn3annin
yqe6H0171 ACATCIIBHOCTH, ITIOKUCKa CPEACTB eé OCYILICCTBJICHU A,
2. YMCHHUC IIJIAHUPOBATH IIYTU JOCTUXKCHUA ueneﬁ Ha OCHOBC CaMOCTOATCIBHOI'O aHaJIn3a

YCIIOBUH M CPEICTB UX JOCTH)KEHHUS, BBIJCIATH ajJbTEPHATUBHBIE CHOCOOBI JOCTMXKEHMS IIeNd U
BbIOMpaTh Hambosaee HSPPEeKTUBHBIM CMOCOO, OCYIIECTBIATh I[MO3HABATENBbHYIO pPEQIEKCHIO B
OTHOIICHHUHU JCHCTBUI MO PEIICHUIO YIeOHBIX U MO3HABATEIbHBIX 3a/a4.

3. YMEHHE T[OHUMaTh NpoOJIeMy, CTaBUTh BOMPOCHI, BBIIBUraTh THUIIOTE3Y, JAaBaTh
ompejieNieHue  TMOHSTUAM,  KIacCU(UIMPOBaTh,  CTPYKTYPHUpPOBaThH  MarepHal,  MpPOBOJIUTH
AKCIEPUMEHTHI, AprYMEHTUPOBATh COOCTBEHHYIO MO3UIUIO, (POPMYIUPOBATH BHIBOJBI U 3aKIIOUCHHUS,

4. YMEHHE COOTHOCHUTH CBOHW JICUCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBIISThH
KOHTPOJIb CBOEH NIEATENLHOCTH B MpoOIlecce JAOCTIKEHUS Pe3ylnbTara, ONpeaesaTh CIoCO0bl AeWCTBUN
B paMKax MpeayoKeHHBIX YCIOBUN U TpeOOBaHUMN, KOPPEKTHUPOBATH CBOM JCUCTBUS B COOTBETCTBHH C
W3MEHSIOLIECUCS CUTYaLUE;

5. (hopMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIOJB30BaHUS HHCTPYMEHTOB
U TEXHUYECKUX CpPEACTB HWH(MOPMALMOHHBIX TEXHOJOTUH (KOMIBIOTEPOB U MPOTPAMMHOIO
obOecrieueHns) KaKk HMHCTPYMEHTAJILHO OCHOBBI Pa3BUTHS KOMMYHUKATUBHBIX M TIO3HABaTEIbHBIX
YHHUBEPCATbHBIX YU€OHBIX ICHCTBUN;

6. YMCHHEC CO34aBaTb, MNPUMCHATL U HpCO6paSOBBIBaTL 3HaKM WM CHMBOJIbI, MOJCIN H
CXEMbI I pCHICHUA y‘IC6HBIX 1 IMO3HABATCJIbHBIX 3a/a4;
7. YMCHHC H3BJICKATb I/IH(I)OpMaI_II/IIO N3 PA3JIMYHbIX HCTOYHHUKOB (BKJ'IIO‘-Ia}I cpeacrBa

MaccoBoil MH(pOpMAaIMM, KOMIIAKT-JUCKH Y4e€OHOro Ha3zHaueHus, pecypchl HMHTepHera), cBOOOIHO
MI0JIb30BAThCA CHPABOYHOM JHMTEPATypOd, B TOM YMCJIE€ U Ha DIIEKTPOHHBIX HOCUTENAX, COOMIONATh
HOPMBI HHPOPMALMOHHOW N30MPATETLHOCTH, STUKH;



8. YMEHHE Ha MPAKTHKE IMOJIH30BATHCS OCHOBHBIMU JIOTUYECKUMU MPHEMAMH, METOJaMU
HaOIIO/ICHUS, MOJICIIUPOBAHMSI, 00BICHEHUS, PEIICHHs MPOOIeM, TPOrHO3UPOBAHUS H . ;

9. YMEHHE OPTraHU30BBIBaTh CBOIO KU3Hb B COOTBETCTBUU C MPEACTABICHUSMU O 3JI0POBOM
oOpa3e KU3HH, MpaBax U 00S3aHHOCTSAX TPa)KJTaHWHA, [IEHHOCTSX OBITHS, KYJIBTYPHl U COLUAIHLHOTO
B3aUMOJICHCTBHUS,

10.  ymeHue BBINOJHATH TMO3HABATENbHBIE W MPAKTUYECKHE 3aJaHHs, B TOM YHUCIIE
IIPOCKTHBIE;
11.  ymeHMe caMOCTOSTENbHO M apryMEHTUPOBAHHO OLIEHWBATH CBOM JICHCTBUS U JEHCTBUS

OJIHOKJIACCHUKOB, COJIEP’KaTEJIbHO OOOCHOBBIBAsI NMPABWJIBHOCTh WJIM OIIMOOYHOCTb pe3yiapTaTa U
cioco0a JeWCTBUS, aJIeKBaTHO OLIEHMBATH OOBEKTUBHYIO TPYJHOCTh KaK Mepy (aKTHYECKOTO WU
IIPEII0JIaraeMoro pacxoa pecypcoB Ha pelIeHHE 3a/1a4l, a TAK)KE CBOM BO3MOYKHOCTH B JIOCTHIKEHUU
LIEJIA ONPEJICTIEHHOM CII0KHOCTH;

12. ymenwme pabotate B rpymnmne — 3(p(PeKTHBHO COTpyaHHYATh M B3aWMOJICHCTBOBATh Ha
OCHOBE KOOPJHMHALMHM pA3IMYHBIX MO3MIUNA TPH BBHIPAOOTKE OOIIEr0 pEHIeHHS B COBMECTHOM
NeSITeIbHOCTH; CIIyIIaTh MapTHepa, (OpMyIUpOBaTh U apryMEHTHPOBAaTh CBOE MHEHHE, KOPPEKTHO
OTCTanBaTh CBOIO MO3MIHI0O U KOOPAMHHUPOBATH €€ C MO3ULUU MapTHEPOB, B TOM YHWCJE B CUTYyallUU
CTOJIKHOBEHHUSI MHTEPECOB; MPOAYKTUBHO pa3peuiaTb KOH(MIMKTBI Ha OCHOBE YydeTa HMHTEPECOB U
MO3UIMNA BCEX €ro YYacTHUKOB, IOMCKAa M OLEHKU albTEPHATHBHBIX CIIOCOOOB pa3pelieHus
KOH(IUKTOB.

IIpenmeTrHbiMu  pe3yabTaTamMm ocBoeHUss OCHOBHOM 00pa30BaTENbHOM MPOrpaMMbl
OCHOBHOTO 00I11eT0 00pa30BaHUS SBISIOTCS:

1. popmupoBaHrne  mMepBOHAYANBHBIX  CHUCTEMATU3UPOBAHHBIX  MPEJACTABICHUH O
BEIECTBAX, MX TMPEBpAllleHUAX W TNPAKTUYECKOM NPUMEHEHHHU; OBJAJCHUE TMOHATUHHBIM
anmnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

2. oco3HaHHe OOBEKTHBHO 3HAYAMOCTH OCHOB XHMHYECKOW HAyKM Kak o00JacTu
COBPEMEHHOTO0 €CTECTBO3HAHMS, XUMHUYECKHX IMPEBpAIlleHUH OpPraHM4eCKHX W HEOPraHU4YEeCKHX
BEIIIECTB KaK OCHOBBI MHOTHUX SIBJICHUH KUBOW W HEKWBOU MPUPOIBI; YIyOIeHUE TIPEACTABICHHUI
0 MaTepUAILHOM €IMHCTBE MUDA;

3. OBJIQJICHUE OCHOBAMM XHUMHUYECKOW T'PAMOTHOCTH: CIHOCOOHOCTBIO AHAJIM3MPOBATH U
OOBEKTHBHO OLIEHMBATh XKM3HEHHBbIE CUTYyallUH, CBSI3aHHBIE C XMMMEH, HaBBIKAMHU O€30MaCHOTO
oOpaleHus ¢ BElleCTBaMH, HCIOIb3yEMbIMU B TOBCEJHEBHOM )KM3HU; YMEHUEM aHAIU3UPOBATh U
IUTAHUPOBATh OJKOJIOTUYECKH Oe30IacHOE€ IMOBEJCHHE B LEIsIX cOepexeHus 3700pOBbi U
OKpYXKarollel cpeipl;

4. ¢hopMupOBaHME YMEHHMI YCTAaHaBJIMBAaTh CBS3M MEXIY pealbHO HaOII0AaeMbIMU
XUMUYECKUMU SIBJICHUAMHU M MPOLECCAMU, MPOUCXOAALIMMHU B MUKPOMUPE, OOBSCHATh MPUYHHBI
MHOT000pa3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHMS, a TAKKE 3aBUCHUMOCTb
IIPUMEHEHMsI BELIECTB OT UX CBOMCTB;

5. mpuoOpeTeHusl OIbITa MCIOJIB30BaHMS pPA3JIMYHBIX METOJOB H3Yy4YEHUs BELIECTB;
HaOJI0/IeHN 32 UX NPEBPALLICHUIMU IPU IPOBEICHUH HECIIOKHBIX XMMUYECKHX 3KCIIEPUMEHTOB C
HCIOJIb30BaHUEM JIAOOPATOPHOTO 000PYAOBAHUS U TPUOOPOB;

6. yMeHHe OKa3bIBaTh NEPBYI0 IOMOILb IPU OTPABIEHHIX, OXKOrax M JAPYrHX TpaBMax,
CBSI3aHHBIX C BEILECTBAMHM U JJAOOPAaTOPHBIM 000PYL0BaHUEM;

7. oBlazgeHue mnpuemMamu paboThl ¢  HMHMOpMalMed XMMHMYECKOIO  COJEpKaHMs,
IIPEJCTaBICHHOMN B pa3Ho ¢opme (B Buae TekcTa, GopMyil, rpaguKoB, TAOIUYHBIX JAHHBIX, CXEM,
¢dororpaduii u np.)

8. co3maHue OCHOBBI i (POpMUpOBaHHMS HMHTEpeca K pACHIMPEHHI0O MU YIiyOJIEHUIO
XMMUYECKUX 3HAaHUHN U BbIOOpAa XMMHHU Kak MPOQMIBHOTO MpeaMeTa MpU MepexoJie Ha CTYMNEHb
cpeaHero (moJyiHOro) ooémero oOpa3oBaHUs, a B JajbHEWIIEM M B KauecTBe CQepbl CBOE
npodeccuoOHaNbHON 1eATEIbHOCTH;

9. popmupoBaHHEe TMpPEACTaBICHUA O 3HAYEHMHM XMMHUYECKOH HayKd B peLIeHUU
COBPEMEHHBIX JKOJOIMYECKMX MpoOieM, B TOM YHUCIE B TNPEAOTBPAIICHUH TEXHOTEHHBIX U
HKOJIOTUYECKUX KaTacTpod.

Ilnanupyemoie pezyrvmamot peanuzayuu npozpammsl no npeomemy «Xumuay:

BoInyckHUK Hayuumcsa:
®  OMNMWCHIBATH CBOMCTBA TBEPbIX, KUAKHX, ra3000pa3HBIX BEIIECTB, BBIICIASL UX
CYILLIECTBEHHBIC IIPU3HAKU;



e  XapakTepu3oBaTh BEIIECTBA IO COCTaBy, CTPOCHUIO U  CBOWCTBaM,
YCTaHaBJII/IBaTB HpI/I‘-II/IHHO-C.HeI[CTBeHHI:Ie CBA3U MG)K,Z[y JAaHHBIMHA XapaKTepI/ICTI/IKaMI/I
BEIIECTBA;

L paCKpBIBaTB CMBICJII OCHOBHBIX XHWMHUYCCKUX HOHHTHﬁZ aToM, MOJICKyJIa,
XI/IMI/I‘-ICCKI/Iﬁ 3JICMCHT, HpOCTOe BCIICCTBO, CJIIOXKHOC BCIICCTBO, BAJICHTHOCTD, I/ICHOJ'IB3y5I
3HaKOBy10 CI/ICTeMy XHUMHH,

° n300pakaTh COCTAB MPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (HOPMYT U
CYH_[HOCTL XUMHUYCCKUX peaKLII/Iﬁ C IIOMOIIIBKO XUMHNYCCKUX ypaBHeHHﬁ;

[ ] BBIYUCIIATH OTHOCI/ITCJII)HyIO MOJ'ICKyJ'ISIpHYIO nu MOHﬁpHYIO MacCChbl BE€HIICCTB, a
TaK)K€ MacCOBYIO JIOJTFO XUMHYECKOTO 3JIEMEHTA B COCIMHEHUSX;

L] CpaBHI/IBaTI) 110 COCTaBy OKCHUIbl, OCHOBAHUA, KHUCJIOTHI, COJIN,

L] KJIaCCI/I(i)I/IIII/IpOBaTI) OKCHUABI 1 OCHOBAHUA 110 CBOﬁCTBaM, KHUCJIOTBI U COJIU — IIO
COCTaBy;

° ONHUCBHIBATh COCTaB, CBOWCTBA M 3HA4YCHHE (B TPUPOJAE M MPAKTHUECKOM
JESITETFHOCTH YEJIOBEKAa) MPOCTHIX BEIIECTB — KUCIOPO/1a U BOJOPO/IA;

L] 1aBaThb CpaBHI/ITCJ'[BHYIO XapaKTepI/ICTI/IKy XUMHUYCCKUX DJICMCHTOB U Ba}I(HGfIHIHX
COGI[I/IHGHI/Iﬁ €CTCCTBCHHBIX CeMeﬁCTB HICJIOYHBIX METAJIJIOB U I'aJIOT€HOB,

®  [I0JIB30BaTHCS TAOOPATOPHBIM 00OPYIOBAHUEM M XHMHYECKOH TIOCYI0H;

L] HpOBOI[I/ITB HCCJIIOXKHBIC XMUMHUYCCKHUEC OIIBITHI N Ha6J'IIOI[eHI/I$I 34 NU3MCHCHHCM
CBOWCTB BEIIIECTB B IIPOLIECCE UX MPEBPAILICHUI; COOMIOAATh IPaBUiIa TEXHUKH 0€30MacHOCTH
IIpH MPOBEIECHUN HAOIIOCHUI U OTIBITOB;

L] pa3m/1anL 3KCHepI/IMeHTaJ'II)HO KHUCJIOTBI U HICIIOYH, HO.]'H)SYSICB I/IH)II/IKaTOpaMI/I;
0CO3HATh HEOOXOUMOCTh COOJIIOICHHSI MeP 0€30MaCHOCTH TP OOpAIIeHUH ¢ KUCIOTaMU 1
IIEJIOYaMH.

BBITYCKHUK noayuum 603MOMCHOCMb HAYYUMbCAL.
® 'PaMOTHO 00paIaThCs C BENMECTBAMH B TIOBCETHEBHOM KU3HH;
® 0CO3HaBaTh HEOOXOJUMOCTh COOJIOJEHUS TIPaBWJI SKOJIOTHMYECKH O€30I11acHOTo
MOBEACHUS B OKPYKAIOIIEH MPUPOIHOM Cperie;
® [IOHUMATh CMBICT M HEOOXOJUMOCTH COONIOACHHS TMPEANHCAHUH, TMpeIaraéMbiX B
WHCTPYKIUSX TI0 MUCTIOJIB30BAHUIO JICKAPCTB, CPEICTB OBITOBOM XUMUHU U JP.;
® 1ICTIOJIb30BaTh MPUOOPETCHHBIE KIIOYEBHIE KOMIIETEHTHOCTH TIPU  BBITIOJHCHUH
HCCIEA0BATEILCKUX MMPOSKTOB MO M3YYCHHUIO CBOMCTB, CIIOCOOOB TOJIYUCHHUS W PACIIO3HABAHUS
BEIIECTB;
® pa3BMBaTh KOMMYHHUKATHBHYIO KOMIICTEHTHOCTb, HWCIOJB3YS CPEACTBA YCTHOTO H
MMUCBbMEHHOTO OOIIECHMsI, TPOSBISITh TOTOBHOCTh K YBOXEHHUIO HWHOW TOYKH 3pEHUS TpHU
00CYXICHHH Pe3yIbTaTOB BHITIOJJHEHHON PabOTHI;
® 00BEKTUBHO OIICHMBAaTh HWH(OpPMAIMIO O BEIIECTBAX W XUMHYECKHX IpoIleccax,
KPUTHYECKH OTHOCHUTBCS K IICeBIOHAY4YHOH uHPOpManuu, HEeI0OPOCOBECTHONW peKiIaMe,
KacaroIIeiCcs UCITOIb30BaHUSI PA3IMYHBIX BEIECTB.
Ilepuoguyeckuii 3aKOH M TEPUOAMYECKAS] CHUCTeMa XuUMUYecKUX 3jementoB JI.H.
MenjesieeBa. CTpoeHue BelllecTBa.
BrinyckHuK Hayyumces:

° KIacCU(UIIMPOBATh XUMHYECKHE OJJIEMEHTBI HA MeETaulbl, HEMeTaslIbl,
AJIEMEHTHI, OKCHJIBI U TUAPOKCUABI KOTOPHIX aM(OTEPHBI, U HUHEPTHBIE AIEMEHTHI (Ta3bl) IS
OCO3HAHHUS BaKHOCTHU YMOPSIOYCHHOCTH HAyYHBIX 3HAHUH;

®  packpbIBaTh CMBICI Nepuoanyeckoro 3akoHa [[.M1. Menneneesa;

° OTHMCHIBATh U XapaKTepU30BaTh TAOMUYHYIO (OpMY MEpUOIMUECKON CHUCTEMBI
XUMHYECKUX DJIEMEHTOB;

®  XapaKTepU30BaTh COCTAB aTOMHBIX SIJEP U pacIlpeaeNIeHIe YHCIa AIEKTPOHOB 110
ANIEKTPOHHBIM CJIOSM aTOMOB XMMHYECKUX DJJIEMEHTOB MAaJbIX IEPHOJIOB MEPUOIUIECKON
CHCTEMBI, a TAKKe KalIusg U KaJIbIIUS,;

e  pa3nuyaTh BHUIBl XMMUYECKOW CBS3U: HMOHHYIO, KOBAJEHTHYIO TOJSPHYIO,
KOBaJICHTHYIO HEMOJIIPHYIO U METAIITHYECKYIO;

e  u300pakaTh DJIEKTPOHHBIE (OPMYIBI BEUIECTB, OOPa30BAHHBIX XUMHUUYECKUMU
CBSI3SIMHU Pa3HOTO BUJA;



° BBISIBJIATh 3aBUCUMOCTb CBOMCTB BEILIECTBA OT CTPOCHHS €r0 KPUCTAIIIMYECKOU
peueTku (MOHHOM, aTOMHOM, MOJIEKYJIIPHOM, METAINTUYECKOM );

. XapakTepu30BaTh XHUMHUYECKHE DJIIEMEHTBI W HMX COCIWHEHUS HAa OCHOBE
MIOJIOKCHHUSI DJIEMEHTOB B TIEPUOINYECKON cHCTEME M 0COOCHHOCTEH CTPOSHHSI X aTOMOB;

° OIKMCBIBAaTh ~ OCHOBHBIE  MNpeanocbuiku  oTkpbiTus .M. MenaeneeBbim
MEPUOJIMYECKOTO 3aKOHA M NEPUOAUYECKOM CHUCTEMbl XHMHUYECKUX JJEMEHTOB U
MHOT000pa3HyI0 HAYYHYIO JACATEILHOCTD YUEHOTO;

. XapakTepu30BaTh HAYYHOE M MHPOBO33PECHUECKOE 3HAUYEHUE IEPUOINYECKOrO
3aKOHA U NEPUOINYECKON CUCTEMBI XUMHUYECKHX ieMeHToB J[.M. Mennaeneesa;

. OCO3HABAaTh HAYYHBIC OTKPBITHS KaK pe3yabTaT JUIMTEIbHBIX HAOIIOICHUH,
OIIBITOB, HAYYHOH ITOJIEMHUKH, IIPEOJOJICHUS TPYIHOCTEN U COMHEHU .

BBINYyCKHUK notyuyum 603MONCHOCMb HAYYUMBCAL.

. OCO3HABaTh 3HAYCHUE TEOPETHUECKUX 3HAHUM I MPAKTUYECKOU NEATEIIbHOCTH
YeJIOBEKa;

. OTIMCBHIBATh M3YYEHHBIE OOBEKTHI KaK CHCTEMBI, IPUMEHSS JIOTUKY CHCTEMHOIO
aHaJIN3a;

. MPUMEHATHh 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJUUECKON CUCTEMBI XUMUYECKUX
AJIEMEHTOB JJIs1 OOBSICHEHUS U TIPEJIBUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

e  pa3BuBaTh WH(OOPMAIIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIIIyOJICHUS
3HAaHUH 00 HWCTOPUM CTAHOBJEHUS XWMHUYECKOW HAyKH, €€ OCHOBHBIX TIOHATHH,
MEePUOIMYECKOTO 3aKOHA KaK OJHOTO W3 BAXXHEWIIMX 3aKOHOB MPHUPOJBI, a TaKXe O
COBPEMEHHBIX IOCTHKCHUSAX HAYKUA U TEXHUKH.

MHoroo0pa3ue XuMHYECKHX peaKkmid.
BeinmyckHuK Hayuumcs:

¢  OOBICHATH CYTh XHMHYCCKUX IPOIIECCOB;

e  Ha3bIBATh IPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUit;

e  yCTaHaBIMBATh NMPUHAIC)KHOCTh XUMHUECKOHN peaklUU K ONpPeAeTICHHOMY TUITY
10 OJTHOMY U3 KJ1acCU(ULIMPOBAHHBIX TPU3HAKOB!

1) mo wyuciy M COCTaBy HCXOJHBIX BEUIECTB U MPOJYKTOB peakuuu (peaxkiuu
COCTMHCHMUS, PA3JIOKEHUS, 3aMEIIICHUS U OOMEHA);

2) 1o BBIAEICHHUIO WJIMA TMOTJOLIEHUIO TEIUIOTH (peaklMu SK30TepPMUYECKHE HU
SHI0TEPMHUYECKUE);

3) Mo W3MEHEHHIO CTENEHEH OKHCICHUS XUMUYECKHX JJIEMEHTOB (OKHCIUTENIHHO-
BOCCTaHOBUTEJIbHBIC PEAKIINHN);

4) mo obpaTuMocCTH TIporiecca (peakiuu 0OpaTUMbIE U HEOOPATHMBIE);

e  Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CKOPOCTh XUMUYECKUX PEaKIi;

e  Ha3bIBaTh ()AKTOPHI, BIUAIONINE HA CMEIICHIE XMMHYECKOTO PAaBHOBECHUS;

®  COCTaBJISITh YPAaBHEHHUS AJIEKTPOJUTUYECKOM MUCCOLMAIUU KHUCIOT, LIEIOYEH,
COJIeH; TOJIHBIE M COKpAllleHHble HMOHHBIE YpaBHEHHUS peakuuid oOMeHa; ypaBHEHUS
OKHUCJIMTETHHO - BOCCTAHOBUTENbHBIX PEaKIINIA;

®  [IPOTHO3UPOBATH MPOAYKTHl XMMHUECKUX peakiuil mo dopmynaaMm / Ha3BaHHUSIM
WCXOJHBIX BEIIECTB; OMPEICNATh HCXOAHBbIC BemlecTBa Mo (opMmyraM / Ha3BaHUAM
MIPOJIyKTOB PEAKIINU;

®  COCTaBJSITh ypaBHEHHUS pEakKlMii, COOTBETCTBYIOIIUX IMOCIEI0BATEIFHOCTU
(«uenoukey») MpeBpalleHnii HEOPTaHUYECKUX BEIIECTB Pa3TUYHBIX KIIACCOB;

®  BBIBIATH B TNPOIECCE OKCIEPUMEHTa TPU3HAKHU, CBUAETEIbCTBYIOIIUE O
MPOTEKAHUM XUMHUYECKOHN peakinu;

® TOTOBUTH pACTBOPHI C OIpPEAEICHHOW MaccOBOM JOJell pacTBOPEHHOTO
BEIIECTBA;

e  ONpeneNsITh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHCJIOT M IIeNIouYel 1o
W3MEHEHHIO OKPACKU UHIUKATOPOB;

®  [POBOJIUTH KAa4ECTBEHHBIE pEAKIIMH, IOATBEPXKIAIONINE HAIWYHEe B BOJHBIX
pacTBOpax BEIIECTB OTJCIbHBIX KATUOHOB U AaHUOHOB.
BBINYCKHUK nonyuum 03MOMCHOCHb HAYYUUMbCA.



®  COCTaBJISITb MOJIEKYJISIDHBIE U TIOJHBIE HOHHBIE YPAaBHEHHUS 110 COKPAILlEHHBIM
HMOHHBIM ypaBHEHUSM;

®  [IPpUBOJAUTH  HIpPUMEpPHl  peakuui,  MOATBEPXKAAIOLIUX  CYIIECTBOBAHUE
B3aMMOCBSI3U MEXy OCHOBHBIMU KJIaCCaMU HEOPraHUYECKUX BEILECTB;

®  TPOTHO3UPOBATH PE3YJBTATHI BO3JACHCTBUS pPa3IM4YHBIX (PAKTOPOB HA CKOPOCTH
XUMHUUYECKOMN PEaKInu;

®  TPOTHO3UPOBATH PE3YABTATHI BO3JCHCTBUSA PA3IUYHBIX (PAKTOPOB HA CMEIICHHE
XMMHUYECKOIO PAaBHOBECHS.

MHoroo6pa3ue BeuecTB.
BeinyckHUK Hayuumcs:

e  ONpeleniaTh NPUHAMICKHOCTh HEOPraHWYECKUMX BEIIECTB K OJHOMY W3
M3YYEHHBIX KJIACCOB/TPYII: METAJUIBI U HEMETAILIbI, OKCUIbI, OCHOBaHHMS, KUCIIOTHI, COJIH;

®  COCTaBJIATH ()OPMYIIBI BEIIECTB 10 WX HA3BAHUSIM;

®  ONpEIeNATh BaJEHTHOCTb U CTEIICHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

e  COCTaBJIATH (POPMYJIbI HEOPraHWYECKUX COEJAMHEHUN IO BaJEHTHOCTSIM H
CTENEHSIM OKHCJIEHMSI DJIEMEHTOB, a TaKKe 3apsijiaM HOHOB, YKa3aHHbBIM B TaOuulie
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIEH;

e  OOBACHATH 3aKOHOMEPHOCTU W3MEHEHUS (PU3NUYECKUX U XUMHYECKHX CBOMCTB
MPOCTHIX BEIIECTB U MX BBICIIMX OKCHUJOB, 0Opa30BaHHBIX 3JIEMEHTaAaMH BTOPOIO U TPETHETO
IIEpUOJIOB;

e  Ha3bIBaTh OOLIME XMMUYECKHE CBOWMCTBA, XapaKTEpHbIE Uil TPYMI OKCHJIOB:
KHCIIOTHBIX, OCHOBHBIX, aM(OTEPHBIX.

e  Ha3blBaTh OOIIME XMMHUYECKHE CBOMCTBA, XapaKTEpHBIE JUIsI Ka)KJIOro Kiacca
BEILIECTB;

®  [IPUBOJAUTH MPHUMEPHl peakUuid, MOATBEPKIAIOUIUX XUMHUYECKHE CBOMCTBa
HEOPraHMYECKUX BEILECTB: OKCUIOB, KHCIOT, OCHOBAaHHUM U COJIEH;

e  OIpeleNATh BEIIECTBO — OKHCIUTENIb W BEIIECTBO — BOCCTAHOBUTENH B
OKHUCJIUTEIIBHO — BOCCTAHOBUTEIIbHBIX PEAKLINAX;

®  COCTaBJIATH JICKTPOHHBIHN OaaHC MO MPEUI0KEHHBIM CXEMaM PEAKIIMN;

®  IPOBOJUTH JAOOPATOPHBIE OMBITHI, MOATBEPKIAIOLINE XMMHUYECKHE CBOMCTBa
OCHOBHBIX KJIACCOB HEOPraHWUYECKUX BEILECTB;

®  IPOBOJUTH JaOOPATOPHBIE OIBITHI 110 MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BEILECTB: BOJOPOJA, KHUCIOPOJA, YIJIEKUCIOro ra3a, aMMMaKa; COCTAaBJIATh YpPaBHEHUS
COOTBETCTBYIOIIUX PEaKLUN.

BBINTyCKHUK TOJIYYUT 603MONCHOCHIb HAYUUMbCA:

* IPaMOTHO 00palaThCs ¢ BEIIECTBAMU B IIOBCEAHEBHOM KHU3HM;

* 0CO3HaBaTh HEOOXOJMMOCTb COOJIIOACHUS IPAaBUII SKOJIOTHYECKH 0€3011aCHOrO NOBEJECHUS B
OKpY’Karolllel IPUPOJHOM Cpene;

* TIOHUMAaTh CMBICI M HEOOXOJMMOCTh COOMIONCHMS NPEANUCAaHHUM, IpelUlaraéMplX B
MHCTPYKLHUSAX 10 MCIIOJIb30BaHMIO JIEKApCTB, CPEJICTB OBITOBON XUMUH U JIP.;

*  HCIIOJIb30BaThb  INPUOOPETEHHbIE  KIIOUEBBIE  KOMIETEHTHOCTH HPU  BBINOJHEHUU
HCCIIEIOBATENIbCKUX IPOEKTOB [0 H3YyYEHHIO CBOMCTB, CHOCOOOB IMOJY4YEHUS M paclio3HaBaHUs
BEILECTB;

* pa3BuUBaTh KOMMYHHUKATHBHYIO KOMIIETEHTHOCTb, MCIOJb3ysd CpEACTBA YCTHOMN "
MUCHbMEHHOM KOMMYHHUKAIMM MpH paboTe ¢ TeKCTaMU yd4eOHHMKa M JIOTIOJHUTENIBHON JUTEepaTypoil,
CIPaBOYHBIMU TaOIHULIAMH, ITPOSBIIATH TOTOBHOCTD K YBaKEHUIO MHOM TOUKH 3PEHUS MPU 00CYXKIEHUU
Pe3yabTaTOB BBIIIOJHEHHOM padoTHI;

* 00BEKTHBHO OLIEHUBATh MH(POPMALIMIO O BEIIECTBAaX M XMMHMUYECKHX MpOIeccax, KpUTHUECKU
OTHOCHUTBCS K IICEBJOHAy4HOH uHpOpManuu, HeAoOpOCOBECTHONH pekiame, —Kacaroleincs
HCII0JIb30BAHUS PA3JIMUHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHHUE TEOPETUUECKUX 3HAHUH JUIS IPAKTUYECKOM IEATEIILHOCTH YEI0BEKA;

* ONMCBHIBATh N3YYEHHbIE OOBEKTHI KAK CUCTEMBbI, PUMEHSISI JIOTUKY CHCTEMHOTO aHaIN3a,;

* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTAX NMEPUOANYECKON CHCTEMbl XMMHMUECKHUX JIEMEHTOB
111 OOBSICHEHUS M IPEJIBUICHUS CBOICTB KOHKPETHBIX BEILIECTB;



* pa3BUBaTh HMH(POPMALMOHHYIO KOMIIETEHTHOCTb IIOCPEICTBOM YINIyOJIeHUS 3HaHUU 00
HWCTOPUH CTAHOBJICHHUS XUMHUUYECKOM HAYKH, €€ OCHOBHBIX IOHSTHH, MEPUOJUYECKOTO 3aKOHA Kak
OJIHOTO U3 BAXHEHIINX 3aKOHOB IIPUPOJbI, @ TAKKE O COBPEMEHHBIX JOCTHKEHHUSIX HAYKH U TEXHUKH.

* COCTaBJIAITh MOJIEKYJISIDHBIE W IIOJHBIE WOHHBIE YPAaBHEHHUS M0 COKpPAIIEHHBIM HOHHBIM
yYpaBHEHUSIM;

* IPUBOJAUTH MPUMEPHl PEAKIUM, MOATBEPKJAIOIIUX CYIIECTBOBAHUE B3aUMOCBSI3U MEXIY
OCHOBHBIMH KJIACCAMH HEOPraHUYECKUX BEILIECTB;

* MPOTHO3UPOBATH PE3YJIBTATHI BO3ACUCTBUS Pa3TUYHBIX (DAKTOPOB HA W3MEHEHUE CKOPOCTH
XUMHUUYECKOUN PEAKIINU;

* POTHO3UPOBATH PE3YIHTATHI BO3JACHCTBHSI PA3IUIHBIX (DAKTOPOB HA CMEIICHUE XUMHUIECKOTO
paBHOBECHSL.

* [IPOTHO3UPOBATh XUMHUYECKUE CBOMCTBA BEUIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

*  [POTHO3HPOBATh CIIOCOOHOCTh ~ BEIECTBA  NPOSBIIATH  OKUCIUTEIbHBIE WM
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YUETOM CTENIEHEW OKUCIIEHUS 3JIEMEHTOB, BXOSIINX B €r0 COCTAB;

* BBISIBJISATH CYIIECTBOBAHNUE T€HETUYECKON B3aMMOCBSI3M MEX/y BEIIECTBAMU B PAIY: MPOCTOE
BEIIECTBO — OKCHUJT — THJIPOKCHJ] — COJIb;

* OpraHu30BbIBaTh, MPOBOJUTh YUYCHHUYECKHE MPOEKTHI MO HCCICJOBAHHUIO CBOWCTB BEIIECTB,
HMMEIOIIHNX BaXKHOE MPAKTUYECKOE 3HAUECHUE.

1.1. ITnanupyemoie pezynomamot peanuzayuu npozpammsl «Dopmuposanue YY/I» cpeocmeamu
npeomema xXumuu:

JINYHOCTHBIE YHUBEPCAIbHbIC YUeOHbIE el CTBUSA

B pamkax eHHOCTHOI0 U IMOLMOHAJIBLHOI0 KOMIIOHEHTOB OyyT COPMUPOBAHBI:

* FpaKJaHCKUI MaTpUOTH3M, JII000Bb K PoiiiHe, 4yBCTBO TOP/IOCTH 3a CBOIO CTPaHY;

* YBa)KEHHE K HCTOPUHU, KYJIbTYPHBIM U HCTOPUUYECKUM MMaMIATHUKAM;

* SMOLMOHAJIBHO NOJIOKUTENBHOE IPUHATHE CBOEH S THUYECKOW NICHTUYHOCTH;

* yBaXKCHME K JpyruM Hapojgam Poccum M Mupa W INpUHATHE HX, MEXITHHYECKAs
TOJIEPAHTHOCTB, TOTOBHOCTb K PABHOIIPAaBHOMY COTPYJHHYECTBY;

* YBaKE€HHUE K JIMYHOCTU U €€ JOCTOMHCTBY, JOOPOKEIATEIbHOE OTHOIIEHUE K OKPYKAIOLIUM,
HETEPIMMOCTb K JIFOOBIM BUJIaM HACUIINSA U TOTOBHOCTb IPOTUBOCTOATH UM;

* YBaKE€HHUE K LIEHHOCTSIM CEMbH, JIFOOOBb K MPUPOAE, IPU3HAHKUE LIEHHOCTHU 3/10POBbSI, CBOETO
U APYTUX JIOJEH, ONTUMHU3M B BOCIIPUATUU MUPA;

* IOTPEOHOCTh B CAMOBBIPAKEHUH U CAMOPEAIN3alluH, COLIMATbHOM IIPU3HAHUY;

* IO3UTUBHAs MOpaJIbHAas CaMOOLIEHKA U MOPAJIbHBIE YyBCTBA — YYBCTBO T'OPAOCTH IIPH
CJIEOBaHUHM MOPAJIBHBIM HOPMaM, IIEPEKUBAHUE CThIIa U BUHBI ITPU UX HAPYLICHUH.

B paMkax aesiTeIbHOCTHOIO (IIOBEICHYECKOr0) KOMIIOHEHTA Oy1yT c(hOpMUPOBAHBI:

* TOTOBHOCTb M CIHOCOOHOCTh K YYacTHIO B UIKOJBHOM CaMOYIpPaBICHUM B Ipenesiax
BO3PACTHBIX KOMIIETEHIMH (IeKYypCTBO B IIKOJE M KJacce, yyacTHe B JI€TCKMX M MOJIOJEKHBIX
0OI11€CTBEHHBIX OPraHU3aLMX, IIKOJIBHBIX U BHEIIKOIBHBIX MEPOIIPUSITHUSAX);

* FTOTOBHOCTbh U CHOCOOHOCTH K BBIMIOJIHEHUIO HOPM U TpeOOBAaHUH ILKOJIBHOM >KU3HU, NpaB U
00s13aHHOCTEH yUeHHKa;

* YMEHME BECTH IUAJIOr Ha OCHOBE PABHOINPABHBIX OTHOLIEHUWN M B3aUMHOIO YBAXKEHUS U
NPUHATHUS; YMEHHUE KOHCTPYKTUBHO Pa3peIiaTh KOH(IUKTHI;

* TOTOBHOCTh M CIIOCOOHOCTH K BBINIOJHEHUIO MOPAJIBbHBIX HOPM B OTHOLIEHHWH B3POCIBIX U
CBEPCTHHMKOB B IIKOJIE, J0Ma, BO BHEYUEOHBIX BUAAX JESITEIbHOCTH;

* IOTPEOHOCTh B YYacTMM B OOIIECTBEHHOM JKM3HU ONMKANIIEro COLMAIbHOTO OKPYXEHMS,
0OI11eCTBEHHO MOJIE3HOH NI TETbHOCTH;

* YMEHHE CTPOMUTH JKU3HEHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-HCTOPUYECKUX,
MOJINTUYECKUX ¥ SIKOHOMUYECKHX YCIIOBUM;

* YCTOMUMBBIM MO3HABATENbHBI HWHTEPEC W CTAHOBIEHHE CMBICIOOOpasyromel QGyHKIUU
[I03HABATEIbHOIO MOTHBA,

* TOTOBHOCTbH K BBIOOPY MPO(UIBHOTO 00pa30BaHusl.

Buinyckruk nonyuum 03modcHocmy 015 hopmMuposanus:

* BbIPAIICEHHOU YCMOUYUBOU Y4eOHO-NO3HABAMENbHOU MOMUBAYUU U UHMEPeCa K YYEeHUIO;

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCNUMAHUIO;

* A0eK6amHou NO3UMUBHOU CaMOOYyeHKU U A-Konyenyuu,



* KOMNEMEHMHOCMU 8 Pearu3ayull OCHO8 2PANCOAHCKOU UOEHMUYHOCMU 8 NOCMYNKAX U
oesimenbHOCmiL,

* MOPAIbHO20 CO3HAHUSL HA KOHBEHYUOHANIbHOM YPOBHE, CNOCOOHOCMU K PEUUEHUIO MOPALbHbIX
OULEMM HA OCHOBe Y4Eéma NO3UYUL YHACMHUKOS OUIEMMbl, OPUESHMAYUU HA UX MOMUBLL U YY8CMEd,
YCmouuugoe cied08anue 8 N08eOeHUU MOPALIbHbIM HOPMAM U IMUYECKUM MPeDOBAHUIM,

*oMnamuu KAk — OCO3HAHHO20  NOHUMAHUSL U  CONEPENCUBAHUSL  YYECMBAM  OpYUX,
BbLPANCAIOWCICS. 8 NOCMYNKAX, HANPABILEHHBIX HA NOMOWb U 0becneyeHue 611a2onoy usl.

PeryisiTUBHBIE YHHBepPCAJIbHbIE YUeOHbIE TelcTBUS

BBITTyCKHHUK Hay4IUTCSI:

* [[ETICTIONIAaraHNI0, BKJIIOYAss IIOCTAHOBKY HOBBIX IIeJIel, mpeoOpa3oBaHUE MPAKTHICCKON
3aJla4M B IIO3HABATEIHHYIO;

* CaMOCTOSATEIIFHO aHAITM3UPOBAThH YCIOBUS JOCTYIKCHHUS eI Ha OCHOBE Y4€Ta BBIJCICHHBIX
YYUTEIeM OPUCHTUPOB JICHCTBUS B HOBOM Y4eOHOM MaTepHuae;

* IJTAHUPOBATH YTH JIOCTHKCHHUS TEJICH;

* YCTaHABIIMBATH IIEJICBBIC IPHOPHUTETHI,

* YMETh CAMOCTOSITEIILHO KOHTPOJIMPOBATH CBOE BpEMs M YIIPABIISATh UM;

* IPUHUMATH PEIICHUS B TPOOJIEMHOM CHTYaIlMH HA OCHOBE TIEPETOBOPOB;

* OCYIIECTBJIATh KOHCTATHPYIOMUNA W TPEIBOCXUIIAIONINN KOHTPOJb TIO pPE3yJIbTaTy U II0
CHOCO0Y JICHCTBHUS; aKTYaIbHBIH KOHTPOJIb HA YPOBHE MTPOU3BOJIHLHOTO BHIMAHHS,

* aJICKBATHO CAMOCTOSITEIILHO OICHUBATh MPABMIHHOCTH BBHITIOTHCHHS JICHCTBUS M BHOCHUTH
HE0OX0IMMbIC KOPPEKTHBHI B UCTIOJTHCHHE KaK B KOHIIC JCHCTBHS, TaK U IO X0y €r0 Peanu3alliu;

* OCHOBaM IPOTHO3UPOBAHUS KaK MPEJABUICHUS OYIYIINX COOBITHIA U pa3BUTHSI IpoIIecca.

BoinycKHUK NOIYYUM 803MONCHOCb HAYUUMBCA:

* CaMOCMOsAIMeENbHO CMA8UMb HO8ble YuebHble yeau U 3a0adu;

* NOCMPOEHUIO HCUSHEHHBIX NIAHO8 80 BPEMEHHO 21l NepCneKmuege;

* NpU NAAHUPOBAHUU OOCMUNCEHUS Yellell CAMOCMOAMEeNbHO, NOTHO U AO0eK8AMHO YUUMbIEAMb
VCI08USA U CPEOCMBA UX OOCMUNCEHUS,

* gulOeNIAAMb  ANbMEPHAMUBHbIE CNOCOObL  OOCMUdICeHUsT yYeau U vloupams Haubolee
aghghexmuenwiil cnocoo,

* OCHOBAM camope2yaayuu 8 y4eOHOoll U NO3HABAMENbHOU 0esimeNbHOCIU 8 hOpMe OCO3ZHAHHO20
VNPAGNeHUsl C8OUM NOBeOeHUeM U 0esimelbHOCbIO, HANPABIEeHHOU HA OO0CMUdICEeHUe NOCHABIeHHbIX
yeneii,

* ocywecmasims NO3HABAMENLHYIO pehieKCcUto 6 OMHOUleHUY 0etuCmBUll o peueHur0 y4ueOHblx
U NO3HABAMENbHBIX 3A0aY;

* A0eKBAMHO  OYeHUBAMb O00bEeKMUBHYIO MPYOHOCMb KAK Mepy hakmuueckoeo uiu
npeononazaemozo pacxooa pecypcos Ha peuleHue 3a0adil;

* A0eK8AMHO OYEHUBAMb CEOU BO3ZMONCHOCIU OOCIUICEHUS Yelll ONPeOeNéHHOU CIOHCHOCMU 8
PA3TUYHBIX chepax camocmosmenbHOU 0esimelbHOCU,

* OCHOBAM CaMOpe2YAYUU IMOYUOHATILHBIX COCMOAHULL

* npunazamv  ojevle YCUNUA U NPeoodonesamv mMpYOHOCMU U HNPensmcmeus Ha nymu
oocmudiceHus yenetl.

KoMMyHnKaTHBHBIC YHUBepCaIbHbIe YU4eOHbIe 1eliCTBUSA

BrInmyckHUK HAy4YUTCS:

* YUUTHIBATh pa3Hble MHEHUS M CTPEMHUTbCS K KOOPAWHAIUM Pa3IUYHBIX MO3UIUN B
COTPYJHHYECTBE;

* popmynrpoBaTh COOCTBEHHOE MHEHHE U TO3UIIMIO, apTyMEHTUPOBATh U KOOPAWHUPOBAThH €€
C TO3UIUSMH TApTHEPOB B COTPYAHUYECTBE TNpPU BHIPAOOTKE OOIIEr0 pemieHuss B COBMECTHOMU
NesITeNbHOCTH;

* YCTaHABIIMBATh U CPABHHUBATh pPa3HbIE TOUKH 3pEHUS, MPEXAe YeM MPUHUMATh PElIeHUs U
JienaTth BBIOOD;

* ApryMEHTHPOBATh CBOIO TOYKY 3pEHHS, CIOPUTh M OTCTaWBaTh CBOIO TO3UIMIO HE
BpaXI€OHBIM JJIsI OMIIIOHEHTOB 00pazoM;

*33/1aBaTh BOMNPOCHL, HEOOXOAWMBIE JJsi OpraHu3alud COOCTBEHHOW JESITENBbHOCTH U
COTPYJHHYECTBA C MAPTHEPOM;

* OCYIIECTBJIATh B3aUMHBI KOHTPOJb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIITb;



* aJICKBaTHO MCTOJB30BATh PEYb IS IJIAHUPOBAHUS M PETYIISAIIUUA CBOCH JAEITEILHOCTH;

* aJICKBaTHO MCIOJB30BaTh PEUYEBBIC CPEICTBA JJISI PEUICHUS PA3IUYHBIX KOMMYHHKATHBHBIX
3aa4d; BIAAETh YCTHOM M THCBMEHHOHW peuYblo; CTPOUTh MOHOJOIMYECKOE KOHTEKCTHOE
BBICKa3bIBAHHUE;

* OPraHMU30BBIBATh U IJIAHUPOBATH y4eOHOE COTPYAHMYECTBO C YYHUTEIEM U CBEPCTHUKAMH,
OTIPEICIIATh EeNU U (PYHKIUU YIaCTHUKOB, CIIOCOOBI B3aMMOICHCTBUS; IIJITAHUPOBATH OOIIHE CIIOCOOBI
paboThI;

* OCYILECTBJIATH KOHTPOJIb, KOPPEKIIHIO, OIICHKY IeHCTBHIA mapTHEPA, YMETh YOSKAATh;

* paboTaTe B TpylIe — YCTaHABIMBATh pabouyre OTHOMIEHUS, 3()(HEKTUBHO COTPYAHUYATH H
CIOCOOCTBOBATh MPOJYKTHBHOW KOOIICPAIMH;, WHTETPUPOBATHCS B TPYINTY CBEPCTHHKOB U CTPOUTH
MPOAYKTHBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMHU M B3POCIIBIMU;

* OCHOBaM KOMMYHUKAaTHBHOU pediexcuu;

* HCTIOJIb30BATh a/IEKBATHBIC S3BIKOBBIE CPEICTBA JJIsi OTOOPaXCHHSI CBOMX YYBCTB, MBICIEH,
MOTHBOB U MTOTPEOHOCTEH;

* 0TOOpakaTh B peur (OmMUcaHue, OOBSCHEHHE) CO/Ep)KaHUE COBEpIIAEMBIX NEHCTBUN Kak B
(dbopmMe rpoMKOil colMaIn3upOBaHHON PeUH, Tak U B (hopMe BHYTPEHHEHN peun.

Buinycknux nonyuum 803mMoxicHoOCmb HAYYUMBCAL:

* yuUmuleams U KOOPOUHUPOBAMb OMIUYHbBIE OM COOCMBEHHOU NO3UYuu Opy2ux aoel 6
compyoHuyecmee,

* YUUMBIBAMb pa3Hble MHEHUs U UHmMepecyl U 000CHOBbIBANMb COOCMBEHHYI0 NOZUYUIO,

* NOHUMAMb OMHOCUMENbHOCIb MHEHUL U NOOX0008 K peuleHuIo npooiemyl;

* NPOOYKMUBHO paA3peuiams KOHQDIUKMbI HA OCHOBe Yuéma UHmMepecos U NOo3UYULl 6cex
V4aCMHUKO8, NOUCKA U OYEHKU  AIbIMEPHaAMUSHbIX  Cnoco608  paspeuleHusi  KOHGIUKmMos,
00208apu8amMbCsi U NPUXOOUMb K 00ujemMy peuleHulo 8 COBMeCmHoU OesamelbHOCmU, 8 MoM Yucie 8
cumyayuu CmoaKHO8eHUs UHMepPecos,

* Opams Ha cebsA UHUYUAMUBY 8 OP2AHU3AYUU COBMECTHO20 0eliCmaus (0e1080e TU0epCcmeo);

* 0KA3b18aMb NOOO0EPHCKY U coOoelicmeue meM, Om K020 3a8Ucum OOCMUdCeHUue yeuu 6
CO8MEeCMHOU 0esimeNbHOCU,

* ocywecmeansims KOMMYHUKAMUBHYIO peqlleKCUuro KaK OCO3HAHUe OCHOBAHULL COOCMBEHHbIX
Oeticmeutl u Oellcmeuti napmuépa,

* 8 npoyecce KOMMYHUKAUUU OOCMAMOYHO MOYHO, NOCIE008aMeNbHO U NOJIHO nhepeddsamb
Napmueépy HeooXo00UMY0 UHGOPMAYUI0 KAK OpueHmup 0 HOCMPOeHUsL Oelicmeus.,

* gcmynamov 6 Ouanoe, a Maxdice y4acmeosamv 6 KOLIEKMUBHOM 00CYicOeHUuu npoonem,
yuacmeosams 6 OUCKYCCUU U apSYMeHMUposams C8010 NO3UYUIO, 611a0emb MOHOLOSUYECKOl U
ouano2uieckou popmamu pedu 8 COOMeemcmsuU ¢ 2pAmMMamudecKUMU U CUHMAKCUYeCKUMU HOPMAMU
POOHO020 A3bIKA;

* C1edosamsy  MOPANbHO-IMUYECKUM U NCUXONIO2UYeCKUM  NPUHYunam  oowenus u
COMpPYOHUYECm8a HA OCHOBE YBANCUMENbHO20 OMHOWEHUS K NAPMHEPAM, GHUMAHUS K JUYHOCMU
Opy2020, A0EK8AMHO20 MENCIUUHOCIHO20 BOCHPUAMUS, 20MOBHOCMU AOEK8AMHO peasuposams Ha
HYJICObL OpY2UX, 8 YACMHOCMU OKA3bl8amb NOMOWb U IMOYUOHATILHYIO NOO00EPICKY NAPMHEPAM 8
npoyecce 0ocmudiceHusi ooueti yeiu coBMeCcmHoU 0esimeabHOCU,

* ycmpaugsams 2¢exkmusHvle 2pynnogvle 00CyiHcOeHuss u obecnedusamv 0OMeH 3HAHUAMU
MedHcOy ueHamu 2pynnsl O NPUHAMUSL dDHEeKMUBHBIX COBMECMHBIX PeuleHUll,

* 8 COBMECMHOU O0esmenbHOCMU YEéMKO Gopmynuposams yeau 2epynnvl U HO360AMb €€
VUACMHUKAM NPOSBIAMb COOCMBEHHYIO dHep2uio OJisk O0CIUNICEHUsL ITUX Yeaell.

Ilo3HaBaTebHBIE YHHBePcAIbHbIE YUeOHbIE TelcTBUS

BrInmyckHUK HAy4IUTCS:

* OCHOBaM pean3aliy MPOeKTHO-UCCIIE0BATEIBCKOM NeATeIbHOCTH;

* IPOBOJIUTH HAOIOICHNE U IKCTIEPUMEHT TOJT PYKOBOJICTBOM YUHUTETIS;

* OCYIIECTBJIATH PACIIMPEHHBIA MOUCK WHGOPMAIMH C UCIIOJIB30BAHUEM PECYPCOB OMOTUOTEK
u NHTtepHera;

* cO3/IaBaTh M MPeoOpa30BBIBATH MOJICTH U CXEMBI JIJIS pelIeHUs 3a/1a4;

* OCYIIECTBIIATH BEIOOP Hanbomee 3((EeKTUBHBIX CIIOCOOOB pEIlIeHHUs 3a7ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* TaBaTh OTpE/CTICHUE MMOHSATHUSIM;

* YCTaHaBIIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U;



* OCYIIECTBJIATH  JIOTHYECKYIO OTEpAalMi0  YCTAHOBIEHUS POJOBUIOBBIX OTHOIICHUH,
OTpaHWYCHUE TIOHSATHS;

* 00001IaTh TOHATHS — OCYIIECTBISATH JIOTHYECKYIO OIEpaIfio Tepexoga OT BHUIAOBBIX
MPU3HAKOB K POJOBOMY TOHSTHIO, OT IMOHSTHS C MEHBIIMM OOBEMOM K MOHATHIO C OOJBIINM
00BEMOM;

* OCYIIECTBJIATh CpPaBHEHHE, CEPHANMIO W KIacCU(UKAIMIO, CaMOCTOSTEIHHO BEIOHpas
OCHOBAHUS ¥ KPUTEPUU JIJISl YKA3aHHBIX JJOTUYECKUX OTIepaIlnii;

* CTPOUTH KIACCHU(PUKAIUIO HA OCHOBE IUXOTOMHUYECKOTO JISCHUS (Ha OCHOBE OTPUIIAHUA);

* CTPOUTH JIOTUYECKOE PACCYKJICHHE, BKIIOUYAIOIIEE YCTAHOBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBsI3€H;

* OOBSICHSITH SIBIICHUS, IIPOTICCCHI, CBSI3U M OTHOIICHUS, BBISBIIIEMBIC B XOJI€ ICCIICIOBAHHS,

* OCHOBAaM 03HAKOMUTEIHHOTO, U3y4alOlIero, yCBAUBAIOIIEro U MOMCKOBOTO YTEHNUS,

* CTPYKTYpUPOBATh TEKCTHI,BKIIIOUaTyMEHUE BBIACIATh TJIABHOE U BTOPOCTENEHHOE, TJIABHYIO
UJICEO TEKCTA, BRICTPAUBATH MOCIIE0BATEIHLHOCT OIMMMCHIBAEMBIX COOBITHI;

* pabotath ¢ MeradopaMd — TIOHUMATh TEPEHOCHBIA CMBICI BBIPAKEHUH, TOHUMATh W
yHoTpeOIsiTh 000POTHI Peun, TOCTPOECHHBIE HA CKPBITOM YIOJA00JIEHUH, 00pa3HOM COJIMYKEHUHU CJIOB.

Buinycknux nonyuum 803mMoxicHoOCmb HAYYUMBCAL:

* OCHOBAM pepIeKCUBHO20 YmeHuUs;

* cmasumo npoodemy, ap2yMeHmuposams e€ aKkmyaibHOCmb,

* CaMOCMOSIMeENbHO NPOBOOUMb UCCIEO008AHUe HA OCHO8E NPUMEHEHUS MemOo008 HabII00eHUs U
9KCHEpUMEHMA;

* 8b10BUCAMb CUNOMES3bL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECCO8, 00HEKMO8,

* 0P2aHU308bI8AMb UCCIE008AHUE C YETIbIO NPOBEPKU CUNOMNES,

* denamov YMO3AKIIOUEHUS (UHOYKIMUBHOE U NO AHANO2UU) U 8b1600bL HA OCHOBE APSYMEHMAYUU.

1.2 IInanupyemoie pesynomamol peanuzayuu npozpammuvt «OCHO8bL CMbICI06020 YMEHUA U
pabomul ¢ meKcmom» cpeocmeamu npeomema Xumuu:

BoinyckHUK Hay4YUTCS:
* OPUEHTHUPOBATHCS B COJAEP)KAHUN TEKCTA M MOHUMATh €r0 LETOCTHBIA CMBICI:
— ONPEIENATh IIaBHYIO TEMY, OOIIYIO 1[eJIb MJIM Ha3HAUeHHE TEKCTa;

— BBIOMpATh M3 TEKCTa WM MPUAyMaTh 3arojioBOK, COOTBETCTBYIOIIUN COJIEPKaHUIO U
o0L1IeMy CMBICTY TEKCTa;

— (opmynHpoBaTh TE3UC, BHIPAXKAIOLIUI 00N CMBICI TEKCTa;

— MPEIBOCXMINATh COJCPKAHUE MPEIMETHOTO IIaHAa TEKCTa IO 3aroJIOBKYy M C OMOPOM Ha
MPEABITYIIANA OTIBIT;

— OOBACHATD MOPSAJIOK YaCTEH/UHCTPYKIINI, COAEPIKAIIUXCS B TEKCTE;

— COIIOCTAaBJIATH OCHOBHBIC TCKCTOBBIC KW BHCTCKCTOBBLIC KOMIIOHCHTEI: O6H3py>KI/IB8.TB
COOTBETCTBUC MCKAY YACTBbIO TCKCTA U €ro O6IJ.[€I>1 H,Z[eeﬁ, C(I)OpMy.]'IHpOB&HHOﬁ BOIIPOCOM, O0OBACHATH
Ha3HA4YCHUEC PUCYHKA, ITOSACHATH YaCTU Fpa(bI/IKa 50051 Ta6J'II/II_U:I UT. AO.

* HaXOJIUTh B TEKCTe TpeOyemMyro uHpopmaluio (mpolderath TEKCT ria3aMH, ONPEIeIsuTh €ro
OCHOBHBIE 3JIEMEHTHI, COMOCTABIATh (POPMBI BBIpaKEHUs MH(OPMAIIMU B 3allpOCe U B CAMOM TEKCTe,
yCTaHABIUBATh, SBISIOTCA JM OHU TOXAECTBEHHHIMH WJIM CHHOHMMHYECKUMH, HAXOIWUTh
HEO0OXOIMMYIO eTMHUIY HH(OPMAIIUU B TEKCTE);

* pemiath y4yeOHO-TIO3HABATENbHBIE U Y4EOHO-TIPAKTHUECKUE 3aJaud, TPeOyrollue MOJHOTO U
KPUTHUYECKOTO MOHUMAaHHMSI TeKCTa:

— ONpENENATh Ha3HAUCHUE PA3HBIX BUJIOB TEKCTOB;

— CTaBUTH mepes] coO0 1ebh YTeHHs, HApaBJysasl BHUMaHUE HA TIOJIE3HYIO B JTAHHBIH MOMEHT
UH(pOpMAIINIO;

— pa3nu4aTrh TEMBI U TIOATEMBI CIEIIHATLHOTO TEKCTa;

— BBIJICNIATH HE TOJBKO IIaBHYIO, HO U U30BITOUHYIO HHPOPMAIIHIO;

— MPOTHO3UPOBATH MOCIEIOBATENBHOCTh H3JI0KEHUS UIEH TEKCTa;

— COIIOCTABJIATH Pa3Hble TOUKU 3pEHUS U pa3Hble HCTOYHUKU MH(DOPMAITUH 10 3aJaHHOH TeMe;
— BBINOJIHATH CMBICIIOBOE CBEPTHIBAHHUE BBIICTICHHBIX (DAKTOB M MBICTICH;



— (opmMupoBaTh Ha OCHOBE TEKCTa CHCTEMY apryMEHTOB (JIOBOJOB) Misi OOOCHOBAaHHUS
ONPENECIEHHOMN NTO3HLINY;

— MOHHUMATh JYIIEBHOE COCTOSIHUE MTEPCOHAXKEHN TEKCTa, COMEPEKUBATH UM.

* CTPYKTYpUPOBATh TEKCT, MCHOJB3Yys HYMEpPALMIO CTPAHULl, CIUCKH, CCBUIKH, OTJIaBJICHUE;
MIPOBOJIUTH MPOBEPKY MPABOMUCAHUS; HCIIOIH30BATh B TEKCTE TAOIUIIBI, N300paKCHHUS,

* IpeoOpa3oBBIBATh TEKCT, UCHOJIb3YSl HOBBIE (DOPMBI MIPEACTABICHIUS HHPOPMALIUK: (POPMYIIBL,
rpaduKy, aUarpaMMbl, TaOMUIBl (B TOM 4YHCIE JUHAMUYECKHUE, SJIEKTPOHHBIC, B YaCTHOCTH B
MPAKTUYECKUX 33/1a4aX), IEPEXOAUTH OT OJJHOTO MPEJICTABICHHS TAaHHBIX K APYTrOMY;

* UHTEPIIPETUPOBATH TEKCT:

— CpaBHUBaTh U IPOTUBOIIOCTABIATh 3AKIIOUEHHYIO B TEKCTE HH(POPMAILUIO Pa3HOTO
XapaKTepa;

— oOHapyKUBaTh B TEKCTE OBOBI B IIOATBEP)KACHUE BHIIBHHYTHIX TE3HCOB;

— JIeN1aTh BBIBOJIbI U3 CPOPMYIUPOBAHHBIX MOCHUIOK;

— BBIBOJIUTH 3aKJIIOYEHUE O HAMEPEHUH aBTOPA WM TJIaBHOM MBICIIH TEKCTA.

* OTKJIIMKATBhCS HAa COAECPKAHUE TEKCTA:

— CBSI3bIBaTh MH(OpMaIHIO, 0OHAPYKEHHYIO B TEKCTE, CO 3HAHUSAMM U3 IPYTUX UCTOYHHUKOB;
— OLICHMBATh YTBEPKICHUS, CACIIaHHbIE B TEKCTE, HCXO/I U3 CBOUX IPEJCTaBIECHUN O MUPE;
— HaXOJUTh JOBOJIbI B 3aLIUTY CBOEH TOYKH 3PEHUS;

* OTKJIMKAThCA Ha (DOPMY TEKCTa: OLIEHUBATh HE TOJIBKO COJIEp)KaHUE TEKCTa, HO U ero opmy, a
B 1I€JIOM — MacCTEepPCTBO €r0 MCIIOHEHUS;

* Ha OCHOBE MUMEIOIIUXCS 3HAHHM, )KU3HEHHOTO OMBITA TOABEPTraTh COMHEHHIO JOCTOBEPHOCTD
UMeroIIeics napopmanuy, oOHaAPYKMBaTh HEAOCTOBEPHOCTh MOJIydaeMoi MHGOpMAaIu, Ipooesl B
WHGOpPMAIIMY ¥ HAXOAUTh MYTH BOCIIOJTHEHUS 3TUX MTPOOEIIOB;

* B mporiecce paboThl C OJHAM WM HECKOJLKHMH MCTOYHUKAMHU BBISIBIISITH COJICPIKAIIYIOCS B
HUX TIPOTUBOPEUYUBYIO, KOHOIUKTHYIO HH(POPMAIINIO;

* MCIIOJIb30BATh MOJYYCHHBIN OIBIT BOCTIPUATHS HHPOPMAIIMOHHBIX 00BEKTOB JIJIsl 000TalCHUS
YYBCTBEHHOTO OTIBITA, BBICKA3hIBAaTh OICHOYHBIC CYKICHHS W CBOI TOYKY 3PCHHUS O IOJyYCHHOM
coo01IeHNH (MPOYUTAHHOM TEKCTE).

Buinycknux nonyuum 603modicHocme HAyuumsCs.

* QHATUZUPOBAMb USMEHEHUSL CB0€20 IMOYUOHANbHO20 COCMOAHUS 6 Npoyecce UmeHUs,
noJyuenus u nepepadbomru noay4eHHoU UHpopmayuy u eé 0CMblCIeHUsL.

* GLIAGIAMb — UMWAUYUMHYIO — UHGOpMayuro  meKkcma  HA  OCHO8e  CONOCMABIEHUs
ULTIIOCMPAMUBHO20 Mamepuana ¢ uHgopmayuel mexkcma, aHaiu3a NOOMexKcma (UCHONb308AHHLIX
SA3bIKOBLIX CPeOCm8 U CMPYKMypbl MeKCma,).

* KpUMU4eCKu OMHOCUMbCSA K PeKIAMHOL UHpopmayuu,

* HAX0OUMb CHOCOObL NPOBEPKU NPOMUBOPEUUBOU UHDOpMAYUU,

* onpeodenams  O0OCMOGEPHYIO UHpOpMaAyuilo 6 clyyae HAIUYUSL NPOMUBOPEYUBOL  UIU
KOHGQQIUKMHOU cumyayuu.

1.3. ITnanupyemvie pesynemamut peanuzayuu npozpammel «@Dopmuposanue HKT-
KOMRemeHmHoCcmu 00y4aruuxca» cpeocmeamu npeomema Xumuu:

BbIMyCKHUK Hay4UTCS:

* BBICTYNIATh C ayJHOBHUICOINOJACPIKKOM, BKIIOYas BBICTYIUIGHHE Nepe] IUCTAHIIMOHHOM
ayIUTOPUEN;

* yyacTBOBaTh B OOCYXJeHHH (ayquoBHUIEO(OPYM, TEKCTOBBbIH (GOpyM) € HCIOIb30BaHUEM
BO3MOKHOCTeN MHTEepHeTa;

* MCIOJIb30BaTh BO3MOXXHOCTH JIEKTPOHHON MOYTHI [T HHPOPMALIMOHHOTO 0OMEHa;

* BECTH JIMYHBIN THEBHUK (OJIOT) ¢ UCIIOJIb30BaHUEM BO3MOKHOCTeH MHTEepHeTa;



* OCYIIECTBJIATh 0Opa30BaTENbHOE B3aMMOJICHCTBHE B HMH(DOPMAIIMOHHOM MPOCTPAHCTBE
00pa30BaTeNLHOTO Yy4pexkaAeHUs (MONydeHUE ¥ BBHIMOJTHEHHE 3a/laHWM, MOJy4eHHEe KOMMEHTApHEB,
COBEpILIEHCTBOBAaHKUE CBOCH pabOThI, (hopMHpOBaHUE TTOPTHOIINO);

* cOOM0IaTh HOPMBI HH(POPMAIIMOHHOW KYIIBTYPHI, STHKH U MPaBa; ¢ yBAKEHUEM OTHOCHUTHCS K
4acTHON MHpOpMAIUK ¥ HH()OPMAIIMOHHBIM TIPaBaM IPYTHUX JIFOJICH.

* HCIIOJIB30BaTh PA3JIMYHBIC MPUEMBI IOMCKAa HHPOpManu B UHTEpHETE, MOMCKOBBIE CEPBHUCHI,
CTPOUTH 3aIPOCHI JUIs MOWCKA HHPOPMAINH U aHATU3UPOBATH PE3YJIbTAThI TOUCKA;

* CIIOJIB30BaTh MPUEMBI TMOWCKAa WHQPOpMAIMM HA TIEPCOHAILHOM KOMIIbIOTEpE, B
MHGOPMALIMOHHON cpelie YUPEeKICHUS U B 00pa30BaTeIbHOM IPOCTPAHCTBE;

* HCIIOJIB30BaTh PA3IMYHBIC OMOIMOTEYHBIC, B TOM YHCIIE DJICKTPOHHBIE, KATAJIOTH JIIS ITOMCKA
HEOOXOIMMBIX KHHUT

* HCKaTh MH(OPMAIIMIO B PA3IUYHBIX 0a3ax MAaHHBIX, CO3/[aBaTh M 3aNOJHATH 0a3bl JaHHBIX, B
YaCTHOCTH HCIIOJIB30BATh Pa3IMYHbIC OTIPEICIIUTEIIH,

* (hopMupoBaTh COOCTBEHHOE MH(DOPMAIIMOHHOE MPOCTPAHCTBO: CO3/1aBATh CUCTEMBI MANOK U
pa3MeniaTh B HUX HY)KHbIE HHPOPMAIMOHHBIE HCTOYHHUKH, pa3Meniath nadopmanuto B UHTEpHETE.

* BBOJIUTh PE3yJIbTaThl M3MEPEHUH W Jpyrue IMUQPpPOBBIC JaHHBIC JUISI UX 00pabOTKH, B TOM
YHCIIe CTATHCTUYECKON W BU3YaJIU3AIlHH;

* POBOJIUTH IKCTICPUMEHTHI U UCCIICJIOBAHUS B BUPTYAITBHBIX Ta00PATOPHIX

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA.

* 83AUMOO0ELCMBOBAMb 8 COYUANILHBIX CEMSX, pabomamy 6 2pynne Hao coodweHuem (BUKu);

* yuacmeosams 6 hopymax 8 COYyuaIbHbIX 00PA306AMENbHBIX CEMSIX,

* 83AUMOOCLICMBOBAMb C NAPMHEPAMU C UCHOIb308AHUEM 803MOdHCHOCMel MumepHema.

* €030a8amb U 3aNOIHAMb PA3IUYHbBLE ONpedeument,

* UCNONIL308AMb pA3IUYHbIE NPUEMBL NOUcKa un@opmayuu ¢ Humepneme 6 xode yueOHOL
0esmenbHOCMU.

* IPOBOOUMb  eCMECMBEHHO-HAYYHbIE U COYUAIbHblE USMEPEHUs, 6800UMb De3YVlbmambl
uzmepeHuil u Opy2ux yu@posulx OAHHLIX U 0Opabamvieamsv ux, 8 Mom 4ucie CMAamucmuyecku u c
NOMOWbIO BU3YATUZAYUU,

* AHATU3UPOBAMb PE3YLIMAMbL C80EU OeSIMENbHOCMU U 3AMPAYUBAEMBIX PECYPCO8.

1.4. Ilnanupyemoie pesynomamol  peanuszauyuu  npozpammol  «OcHosvl  yuedoHO-
uccne008amenbeKoil U RPOEKMHOU 0eameabHOCImU) CPeOCmeamu npeomema Xumuu:

BbINMyCKHUK HAYYUTCSH:

* [UTAHUPOBaTh M BBINOJHATh YYEOHOE HCCIICOBAHUE M Y4YCOHBIH TIPOCKT, HCIIONIB3Ys
000pyJI0BaHUE, MOJICIIH, METO/IbI U TIPUEMBI, aJICKBATHBIE HCCIIEIyeMOi pooiiemMe;

* BEIOMPATH U HCIIOJIL30BATh METO/IbI, PEIICBAHTHBIC PacCMaTPUBAEMO MpodIieMe;

* pacro3HaBaTh M CTaBHTh BOIPOCHI, OTBETHl HAa KOTOPBIE MOTYT OBITH IOJIYYCHBI IMYTEM
HAyYHOTO HCCIICZIOBaHUS, OTOMpAaTh aJeKBaTHbIE METOABl HCCICAOBaHUS, (OPMYIUPOBATh
BBITEKAOIIUE U3 UCCIICIOBAHUS BBIBOIBL;

* CTIOJIb30BATh TAaKUE ECTECTBEHHO-HAYYHBIE METOJBI M MPHEMBI, Kak HaOJIO/ICHHE,
MOCTAaHOBKA MPOOJIEMbI, BBIIBIDKCHHE «XOPOIICH THUIIOTE3bI», SKCIEPUMEHT, MOJCIUPOBaHHUE,
UCIIOJIb30BAHUE MAaTEMAaTHUECKUX MOJICNICH, TeOpeTHYecKoe OOOCHOBAaHUE, YCTAHOBICHHE T'PaHMII
MPUMEHUMOCTH MOJICIIA/TCOPHH;

* SICHO, JIOTUYHO W TOYHO H3JIaraTh CBOIO TOYKY 3PEHUS, UCIIOJIb30BaTh S3BIKOBBIC CPEICTBA,
aJieKBaTHBIE 00CyXKaaeMoii mpodieme;

* oTIMYaTh (HAKThI OT CY)KJEHUH, MHEHUI U OIIEHOK, KPUTHYECKH OTHOCHUTHCS K CYXKICHHSIM,
MHEHHUSIM, OLIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHMS,

* BUJIETh U KOMMEHTHPOBAThH CBSI3b HAyYHOTO 3HAHUS U IEHHOCTHBIX YCTaHOBOK, MOPATBHBIX
CYXJCHU MPH MOJTYYCHUHU, PACTIPOCTPAHEHUH U IPUMEHEHUU HAYYHOTO 3HAHUS.

BuinyckHuk noayuum 603mMo0xicHOCHb HAYUUMbCA .

* CAMOCMOAMENLHO  3A0YMbI6AMY, NIAHUPOBAMb U  GbINOJHAMbL YYeOHOe UCCIed08aHue,
VUeOHbILL U COYUATbHBIL NPOEKM,

* UCNONIL308aMb 002A0KY, 03ApPEeHUe, UHMYUYUIO,

* UCNONIL306AMb MAKUE eCMeCmMBeHHO-HAYYHble Memoobl U NPUEMbL, KaK abcmpazuposanue om
NPUBXO0AUUX hAKMOPO8, NPOBEPKA HA COBMECMUMOCTb C OPY2UMU U3BECMHBIMU PaKmamu,

* YeNleHanpasieHHo U OCO3HAHHO PA36UBAMb  C80U  KOMMYHUKAMUBHbIE CHOCOOHOCMU,
0C8aUBAMb HOBbLE A3IKOGLLE CPEOCMEA;



® 0CO3HABANb C60IO OMBEMCNBEHHOCNIb 3d ()OCI’I’lOGepHOCl’I’Ib NOJIYYE€HHbIX 3HCZHM12, 3d Kavecmeo
6blNOJIHEHHO20 npoeKkma.

2. Cooepotcanue yueonozo npeomema «Xumusn»
Pacnpeoenenue cooeprcanusn no Knaccam:

7 kaacc (34 yaca, 1 yac B He/1e/110)

I'nasa |. XumusiBuenTpeecrecrBo3nanus (11u)

XHMHMS KaK 4acTb ecrecTBO3HaHus. [Ipenmer xumun. XuMus — 4acTb €CTECTBO3HAHU.
B3anMooTHOIIEHN YenoBeKa U okpyxkaromero mupa. [Ipeamer xumun. @usndeckue tena u
BelecTBa. CBoiicTBa BellecTB. [I[ppuMeHeHne BEIeCcTB Ha OCHOBE X CBOMCTB.

Habnronenue u SKCIEpUMEHT KaK METO/Ibl M3yYEeHHUS €CTECTBO3HAHUS U XuMHH. Halmonenne kak
OCHOBHOI METO/1 M0O3HAHUS OKPYKAIOILIEro Mupa. Y clioBUs IpoBeieHus Habmoaenus. ['unoresa.
OkcniepumenT. BeiBoa. Ctpoenue miamenn. JlabopaTopus U 000pyI0BaHHE.

MonenupoBanue. Moaens, moaenupoBanre. OCOOEHHOCTH MOJIEIUPOBaHUs B reorpaduu, pusmke,
o6uonorun. Moaenu B Ouosioruu. Mynsxu. Monienu B ¢pusnke. DiekTpopopHas MallrHa.
I'eorpaduueckue monenu. XuMuueckre MOAEIHU: IpeIMETHbIE (MOJIENIN aTOMa, MOJIEKYJI,
XUMHMUYECKUX U MPOMBIIIIEHHBIX POU3BO/ICTB), 3HAKOBbIE, UM CUMBOJIbHbBIE (CHMBOJIbI DJIEMEHTOB,
(opMyJibl BEIIECTB, YPAaBHEHMSI peakLnii).

XuMu4eckue 3Haku U GopMysbl. XUMUYECKUH 3JIeMeHT. XuMudeckue 3Haku. VIx o6o3HaueHue,
Mpou3HoIIeHne. Xumudeckue Gopmyinsl BemiecTs. [IpocTeie u cinoxHble BemecTBa. HAEKCH 1
ko3¢ punmenTsl. KauecTBeHHBIN 1 KOJIMYECTBEHHBIN COCTaB BEIIECTBA.

XuMmus u ¢pusnka. YHUBEpPCATbHBIM XapaKTep MOJI0KEHUH MOJIEKYISIPHO - KHHETHYECKON TEOPHH.
[Tonatus «atom», «MoJieKynay», «ioH». CTpoeHue BemecTsa. Kpucramumaeckoe coCTosTHUE
BEILIECTBA.

Kpucrannmaeckue pemerku TBepabix BemiecTB. JAuddys3us. bpoyHnoBckoe npmkenue. BemecTra
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.

ArperaTHble cocTossHUS BelecTB. [loHATHE 00 arperaTHOM cocTosiHUM BenlecTBa. duznyeckue u
XUMUYECKUe siBJIeHus. ['a3000pa3Hble, )KUAKNE U TBep/ble BenlecTBa. AMOpP(HbIE BEIIECTBA.
Xumus u reorpaduss. Ctpoerue 3eMiu: apo, MaHTHs, kKopa. JIutochepa. MuHepasbl u ropHbIE
nopoJipl. MarmaTtudeckue 1 ocaiouHble (HEOPraHN4eCKHue U OPraHuuecKue, B TOM YUCIIE U TOPIOYHe)
IOPOABI.

Xumus u 6uostorusi. XUMHUYECKUN COCTAB AKHUBOW KIETKU: HEOpraHUYecKue (BoJia U MUHEpaJIbHbIE
COJIM) U OpraHuyeckue (OeIKH, )KUPHI, YriIeBO/Ibl, BATAMHHBI) BellecTBa. bruosorndeckas poJib Boibl
B %kMBOH KieTke. Porocunres. Xnopodusmi. buonsornueckoe 3HaueHuE KUPOB, OEIKOB, IPUPHBIX
Macell, yriieBoI0B U BATAMUHOB IS )KU3HEAEATEIbHOCTH OPTaHU3MOB.

KauectBennsie peakiuu B xumuu. KadectBeHHbIe peakiuu. Pacnio3HaBanue BENIECTB ¢ TOMOUIBIO
KAaueCTBEHHBIX peakUnui. AHAINTUYECKUI curHan. OnpenenseMoe BeIECTBO U PEAKTUB Ha HETO.
HemoHctparmu: Kosutekuus pa3nuuHbIX NpeaMeToB win ¢potorpaduii npeaAMeToB U3 alfOMUHUS JUIS
WUTIOCTPALIMM WU «CBOIMCTBa —IIpUMEHEHUEeY. YueOHoe 000pyJ0BaHKE, HCIIOIb3yeMOE Ha
ypokax (Gpu3MKH, OMoJ0ruy, reorpaduu 1 XuMuu. Di1eKTpodopHasi MallIMHA B IEHCTBUY.
I'eorpaduueckue Mozaenu (riaodyc, kapra). buonorndyeckue Moenu (MyJIsHKH OPraHOB M CUCTEM
OpraHOB PacTEHUil, KUBOTHBIX U YeloBeKa). PU3NUeCcKre U XUMUYECKHE MOJIENIN aTOMOB, MOJIEKYII
BELIECTB M KPUCTAIUIMYECKUX perieToK. OObeMHbIE U IIapOCTEPKHEBBIE MOJIENIN BOJIbI, YIJIEKUCIOIO
U CEpHHUCTOTO ra3oB, MeTaHa. OOpasiibl TBEPBIX BELIECTB KPUCTATUINYECKOTO CTPOCHMSL.

Monenu kpUcTaNINYeCKUX peleToK. Bosia B Tpex arperaTHsIx cocTossHUAX. Kouekuus
KPUCTAJNIMYECKUX U aMOP(HBIX BEIIECTB U U3/iennil U3 HUX. Kosekust MuHepanos (Ja3ypur,
KOPYH/I, XaJIbKOITUPUT, (prrooput, raaut). Komnekus ropHsIx NopoJ (FpaHuT, pa3indHble GopMbl
KaJbIIUTa —MeJll, MpaMop, U3BECTHSIK). Koyutekuus roprounx uckonaemsix (HeTh, KaMEHHBIH
yroJb,

CIIaHIbl, TOpd).

JleMoHCTpalMOHHBbIE IKcNIepuMeHThI: HayuHoe HaOmoieHue u ero onucanue. Mzyuenue crpoeHus
riaMeHd. CriupToBasi 3KCTPAKLKS XJI0poduiia U3 3eJIeHbIX JTUCTheB pacTeHui. «IlepennBanuey
YIJIEKUCIIOTO T'a3a B CTaKaH Ha ypaBHOBEIICHHBIX Becax. KauecTBeHHas peakuys Ha KUCIOPOJ.
KauecTBeHHas peakuiys Ha yrJIEKUCIIBIN ras.

JlabopaTopHble onbIThI: PactipocTpaHeHue 3amaxa 0J€K0JIOHA, TyXOB WIN J€30/I0paHTa

Kak mpouecc quddysuu. Habmonenne 6poyHOBCKOTO IBM)KEHUS YaCTHUEK YEPHOH TYIIH 1O



MukpockonoM. uddysus nepmanranara xanus B xxenatune. OOHapyxeHue 3pUpHBIX Macel B
aneabCUHOBOM Kopouke. M3ydueHne rpaHuTa ¢ IOMOUIBIO YBEIUYUTENBHOTO cTekIa. OnpeneneHue
coJiepkaHus BoJbl B pacTeHur. OOHapyKeHHE Macila B CEMEHaX I10/ICOJTHEYHUKA U TPELIKOTO
opexa. O0HapyKeHHe KpaxMala B MIIEHUIHON MyKke. B3aumoieiicTBue ackopOMHOBOM KUCIIOTHI C
nojoM (ompeneneHue Butamuna C B pa3iandHbIX cokax). [IpoiyBaHNe BBIIBIXa€MOIO BO3AyXa uepes
M3BECTKOBYIO Boy. OOHapy)eHHe H3BECTKOBOU BOJIBI CPEI PATMYHBIX BEIIIECCTB.

JdomamHue onbIThl: M3roToBieHNE MOJENEN MOJIEKYJI XUMUYECKUX BEIIECTB U3

mwiactunuHa. Juddy3us caxapa B Boje. OMBITHI ¢ MYCTOM 3aKPBITON MJIACTUKOBON OYTBUIKOM.
OOHapyxeHue KpaxMaia B MPOAYKTaxX MUTAaHUs; I0JOKaX.

IIpakTuyeckas padora Ne 1. 3HakoMCTBO ¢ 1a00paTOPHBIM 000pynOoBaHKueM. [IpaBuiia TEXHUKH
0€30IMacCHOCTH.

IIpakTHyeckas padora Ne 2. HaGnronenue 3a ropsiieit cBeuoil. Y CTpoiCTBO U paboTa CIIMPTOBKH.
I'nasa II. MaTtemaTuka B xumuu (9 4)

OTHOcUTENbHBIE aTOMHAs U MOJIEKYJIsipHas Macchl. OTHOCUTEIbHAS aTOMHAsl Macca JIEMEHTa.
MounekynapHas macca. OrnpeseneHre OTHOCUTENbHOW aTOMHOM MacChl XUMUYECKHUX 3JIEMEHTOB 10
tabnuie J[. . MenneneeBa. HaxoxaeHue OTHOCUTENHHOM MOJIEKYJIIPHOM Macchl o (popmyiie
BEIIIECTBA KaK CYMMBbI OTHOCUTEIBHBIX ATOMHBIX MACC, COCTABJISIONIUX BEIIECTBO XUMUYECKUX
AJIEMEHTOB.

MaccoBas 107151 35IEMEHTa B CII0’KHOM BellecTse. [IoHATHE 0 MacCOBOM J10J1€ XUMUYECKOTO AJIEMEHTA
(W) B CJIO)KHOM BEIIECTBE U €€ pacyeT 1o Gopmyrne BemecTBa. Haxoxaenne GopMyiibl BeiecTBa Mo
3HAYEHHSIM MACCOBBIX JI0JIeH 00pa3yIoIIUX €ro IEMEHTOB (7151 JBYXYaCOBOTO U3YUCHHSI Kypca).
Yucrtele BemecTBa u cMecu. Yucteie BeniectBa. CMecH. I'eTeporeHHble 1 TOMOT€HHBIE CMECH.
["a30006pa3nble (BO31yX, IPUPOIHBIH ra3), Kuakue (HedTh), TBepAble cMecH (TOpHbIE MOPOIbI,
KyJIMHApHBIE CMECH M CHHTETHUECKHIE MOTOIINE CPEIICTBA).

O6bemuas o raza B cmecu. Onpenenenne o0bemMHo# 1omu raza (¢ B cmecu. Coctan
aTMoc(hepHOTO BO3IyXa U MPUPOJHOTO ra3a. Pacdyer oObema 10Jm ra3a B CMECH TI0 €ro 00beMy U
Ha000pOT.

MaccoBas 10715 BelecTBa B pacTBope. MaccoBas 701 BemecTa (W) B pactBope. KoHmentparus.
PacTBoputens u pacTBopeHHOE BenlecTBO. Pacuer Macchl pacTBOPEHHOT0 BEIIeCTBa M0 Macce
pacTBOpa M MaccoBOIl J10Jie PACTBOPEHHOTO BEIIECTBA.

MaccoBas nons npumeceid. [lonsaTre o uncToM BenecTse U mpumecu. MaccoBast 1011 mpuMecH (W) B
oOpa3ziie ucxoaHoro Bemectsa. OCHOBHOE BeliecTBO. PacueT Macchl OCHOBHOTO BELIECTBA 10 Macce
BEIIECTBA, COAEPIKAILETO ONPEAETICHHYI0 MaCCOBYIO JIOJIIO MPUMECEH.

Jemoncrpanun: Kosuekius pa3nuyHbIX BUJIOB MpamMopa 1 u3enuil u3 Hero. CMech peyHOro u
caxapHoro rnecka u ux pasaenenue. Komneknus nedgtu u HeprenpoaykroB. Kosaekiust ObITOBBIX
cmeceil. /luarpamma coctaBa atMmocdepHoro Bo3ayxa. Jluarpamma coctaBa NpupogHOTo rasa.
Komnekuust «MuHepaibl U TOpHbIE TIOPOIBD».

Jomaninue onbIThI: V3ydeHne coctaBa HEKOTOPHIX OBITOBBIX M (papMalleBTUYECKHUX IPEraparos,
COJIepIKalIUX OMPECTICHHYIO TOJII0 IPUMECEH.

IpakTHueckas padora Ne 3. [IpuroroBneHue pacTBopa ¢ 3aJJaHHON MacCOBOM J10J1€1 paCTBOPEHHOTO
BEIIECTBA.

I'nasa II1. SIBienusi, npoucxoasimue ¢ pemecreamu (11 1)

Pa3znenenne cmeceit. CriocoObl pa3feneHus cMecel 1 OUucTKa BeniecTB. HekoTopeie mpocTeiiine
CHOCOOBI pa3ieTICHHs CMeceii: TPOCEUBaHUE, pa3/IelieHue CMECEH MOPOIIKOB Keje3a U Cepbl,
OTCTaWBaHUe, IeKaHTaIus, [ICHTPU(YTUPOBAHNE, pa3/IeIeHHe C TIOMOIIBIO AETUTENLHON BOPOHKH,
¢bunbTpoBanue. PunbTpoBaHKe B TabopaTopuu, ObITY U Ha mpou3BoacTBe. [lonsTue o punpTpare.
Ancop6uus. [Torstre 06 agcopoumu u aacopOeHTax. AKTUBUPOBAHHBIN YTOJIb KaK BaXKHEHIINN
azcopOeHT. YCTpoiicTBO MPOTHBOTa3a.

Juctunsius, uian neperonka. Juctumsius (meperonka) Kak rmpoiecc BhIICICHHS BEIECTBA U3
KUAKOU cMecH. J[ucTrinmupoBanHas BoJia M 0011acTH ee npuMeHeHus. Kpucrannuzanus uim
BhIMapuBaHue. Kpucrammmsanus u BelapuBaHue B 1abopaTtopuu (KprcTamn3aTopsl u GpaphopoBsie
YaIIky JUTsl BeIapuBaHus) U npupojie. [leperonka nedtu. Heprenponykrsl. @pakiroHHas
MeperoHka

KHUJKOTO BO3/1yXa.

XUMHUUYECKUE PEAKIINH. Y CIIOBUS MIPOTEKAHUS U MPEKPAICHUS XUMHUECKUX peakinid. XuMUYEeCKHe
peaKLMM KaK MpOLECcC MPEBPAILlEeHNs OJJTHUX BEIIECTB B Apyrue. Y cJIoBUs MPOTEKAHUS U
MIPEKPALEHUS XUMUYECKUX peakiuil. CONpUKOCHOBEHNE (KOHTAKT) BEIIECTB, HArPEBAHMUE.



Karanuzarop. Maruburop. YnpasneHue peakiusiMi TOPEHHSL.
[Tpu3Haku xuMuyeckux peaxkiuid. [Ipu3Haku XUMUYECKUX peaklnii: U3MEHEeHHe 1BeTa, 00pa3oBaHue
0CaJIKa, paCTBOPEHHE MOJyYEHHOTO 0Ca/iKa, BbIJECJICHUE Ta3a, [IOSBJICHUE 3aI1axa, BbIACICHUE WU
MOTJIOLEHUE TEIIOTHI.
Jemoncrpanuu: Ounetp loTTa. Boponka broxnepa. YcranoBka st GUIbTpOBaHUS O] BAKYYMOM.
PecnimpaTopnbie Macku 1 MapiieBbie TOBs3KH. [IpoTuBoras u ero ycrpoiictBo. Komtekuus «Hedts u
HEPTETPOTYKTHI».
JleMOHCTpallMOHHBIE IKCIIEPUMeHTBI: Pa3ieneHre cMecu opoLIKa CEPhl U KEJIE3HBIX OMUIIOK.
Pasznenenne cmecu nopoika cepsl U necka. Pasienenue cMecu BOJbI U paCTUTENBHOIO Maciia ¢
ITOMOIIBIO JIENIUTENbHON BOpOHKH. [lomyueHne AucTUMpoBaHHON BOIBI C TOMOIIBIO J1a00paTOPHOM
YCTaHOBKH JIJIsl IEPErOHKHU KUAKOcTel. Pa3znenenue cMecu nepManraHaTta 4 JuxpoMara Kajius
croco0oM KpHUCTauTM3aiy. B3anmoieiicTBre jKeIe3HbIX ONMUIIOK U TIOPOILKA CEPhI IPH HArPEBaHUU.
[Tony4yeHue yriekucaoro ra3a B3auMoIeUCTBUEM MpaMopa ¢ KUCIOTOM U 0OHAPYKEHHE €To C
IIOMOIIBIO U3BECTKOBOM BOJbl. KaramuTuueckoe pasnnoxeHHe NEpOKCHAa BOJOpojaa (KaTtaiauzaTtop —
mrokcua Mapranua (IV)). O6napyxeHue pacTBopa IIEI0UX ¢ TOMOIIbIO HHIUKATOPA.
B3aumonelicTBue pacTBopa nepMaHraHaTa Kajaus ¥ pacTBOpa AUXpoMara Kajlus ¢ pacTBOPOM
cynbduTa HaTpus. B3aumopelicTBue pacTBopa nepMaHraHaTta Kajiaus ¢ acKopOu
HOBOW KHCJIOTOM. B3anMoielicTBrE XJI0pH/Ia )KeJe3a C )KEITOW KPOBSIHOW COJIBIO
U TUApoKcuioM HaTpusi. B3anmonericteue ruapokcua xenesa (I11) ¢ pacrBopom coms
HOU KHCJIOTBI.
JlabopaTopHble onbIThI: ACOPOLMS KYKYPY3HBIMHU NAJIOYKaMU I1apOB MMaxy4yuXx BeulecTs. M3ydyenue
yCTpOICTBA 3aKUTAIKHU U IJITAMEHH.
Jomamnue onbIThi: Paznienenre cMecu cyxoro MoJjioka M peqHoro necka. OrcrauBanue B3BecH
MOPOILKA JUIsl YUCTKU MOCY/IbI B BOJIE U €€ JIeKaHTalusl. AJCopOLMsl aKTUBUPOBAHHBIM YIJIEM
KpacsIIMX BelIecTB Mencukoibl. PactBopenue B Boje Tabnerku acnupuna YIICA. Ilpurorosnenue
W3BECTKOBOM BOJIBI M OMBITHI ¢ Hell. 3yuenune cocraa CMC.
IIpakTHyeckasi padora Ne 4. BripammBanve KpUCTaIOB COJTH (IOMAITHUN SKCIIEPUMEHT).
IIpakTuyeckas padora Ne 5. OuncTka MOBapEeHHOM COJIU.
IIpakTuyeckas padora Ne 6. M3yueHue npoiecca KOppo3uHu xKeJiesa.
I'nasa IV. Pacckasbl o xumun (34)
VYuennueckas koH(pepeHuus. «Bpinaromuecs pycckue yueHble - XUMUKI.
Konkypc coobmenuii yuamuxes. «Moe 100uMoe XUMHUYECKO€E BEIECTBO» (OTKPBITHE, OTY4YEHUE U
3HAYCHHE).

KoHKkypc yueHndeckux npoekToB. KOHKypC MOCBSIIEH U3yUYEHUIO XUMUYECKUX PeaKIui.

8kJacc.

Pazgen 1. OcHoBHble NOHATHS XUMUM (YPOBEHb  ATOMHO-MOJIEKYJISAPHBIX
MPEACTaBICHU )

[Ipenmer xumun. XuMHUA KaKk 4acThb €CTeCTBO3HaHUs. BemiectBa M ux cBoiicTBa. Yucrteie
BEI[ECTBA U cMecu. MeTOo/Ibl MO3HAHUs B XUMHH: HaONIoeHue, sKcnepuMenT. [Ipuemsl 6e30macHo
paboTel ¢ 00opynoBaHueM U BemlecTBaMu. CTpoeHHe MIaMeHH.

Uucteie BemectBa U cMecH. CrnocoObl OYHCTKH BEIIECTB: OTCTaMBaHue, (hUILTPOBAHUE,
BBIITAPUBAHUE, KPUCTAIUIN3ALNS, JUCTUILIIIMSA. DU3NYecKue U XUMUYECKUE SIBJICHUS. XUMUYECKUE
peakuuu. IIpu3HakM XMMHYECKMX pEaKLUHMil M YCIOBUS BO3HHUKHOBEHHUS U TEUYEHHS XMUMHYECKUX
peaKiuu.

ATOMBI, MOJIEKYJbl U HMOHBI. BemiectBa MOJEKYJISPHOTO W HEMOJEKYJISPHOIO CTPOECHUS.
Kpucrannumueckue u amopdubie BemiecTBa. KpucTaminueckue pemIeTKH: HOHHAs, aTOMHas H
MonekyispHas. [IpocTeie U CIOKHBIE BEHIECTBA. XUMUYECKUM 31€MEHT. MeTamibl 1 HEMETaIlIbI.
AToMHasa enuHMIIa Macchl. OTHOCHUTENbHAsT aTOMHAsl Macca.  SI3bIK XUMHHM. 3HAKW XUMHUYECKHUX
AIIEMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa BelIecTBAa. XuMudeckne Qopmyibl. OTHOCHUTETbHAS
MoOJIeKyJiipHass macca. KauecTBeHHBbIM M KOJMYECTBEHHBIM COCTaB BellecTBa. BbIUMCIEHUS O
XUMHYECKUM (hopmyrnam. MaccoBast 10Ji1 XUMHYECKOTO dJIEMEHTa B CIIO’KHOM BEIIECTBE.

BaneHnTHOCTh XMMHUECKUX 37IeMeHTOB. OIpeieleHne BaleHTHOCTH 3JIEMEHTOB 10 hopMyIam
OunapHbpix coenuHeHHil. CocTaBleHHE XUMHUYECKUX (GOopMyn OHHAPHBIX COEIWHEHUH TI0
BAJICHTHOCTH.

ATOMHO — MOJEKYJISIPHOE Yy4YeHHEe. 3aKOH COXpaHEHusi Macchl BemecTB. JKu3Hb U
nesrenbHocTh M.B. JIoMoHOCOBa. XUMHYECKUE ypaBHEHUS. THUIBI XMMUYECKUX PEAKIUH.



Kucnopon. Haxoxnenue B mnpupoae. Ilomydenue xucimoposa B jabopaTopuu U
NpOMBIIUIEHHOCTH. (DU3MYecKue W XHUMHYECKHue CcBoWcTBa kuciopoaa. l['openume.  Oxcupusl.
[Ipumenenue kucinopoaa. Kpyrosopor kucimopona B mnpupoae. O30H, ajuloTpOIuUst KHUCIOPOJA.
Bo3zayx u ero cocras. 3ammura arMoc(pepHOTO BO3/1yXa OT 3arps3HEHUH.

Bonopon. Haxoxnenune B mpupoxe. Ilomydenwme Bojopona B Jlabopatopuu U
MIPOMBIIIIEHHOCTH. DU3HUECKHE U XMMHUYECKHE CBOMCTBA BOAOpOJAa. Bomopox — BOCCTaHOBUTEID.
Mepsl 6e3omacHOCTH 1pH padoTte ¢ BogopoaoM. [Ipumenenne Boopoa.

Bopna. Mertoas! onpeieseHus: COCTaBa BOJbl — aHAIU3 U CUHTE3. PU3HUECKHUE CBOMCTBA BOJBI.
Bona B mpupone u cmnocoObl ee O4YMCTKH. Alpauust BOJbl. XHUMHUYECKHUE CBOMCTBA BOJbI.
[Ipumenenne Boawl. Boma — pactBoputens. PacTBopuMOCTh BemecTB B Boje. MaccoBas 1oJis
PacTBOPEHHOI'O BELIECTBA.

KosmuectBeHHnble oTHOmEHHs B xumuu. KonmdectBo BemecrBa. Mousb. MossipHas macca.
3akoH ABoraapo. MousipHblii 00beM Ta30B. OTHOCHTENbHAs IUIOTHOCTH Ta3oB. OObEMHBIC
OTHOIIIEHHUS Ta30B MPU XUMHUYECKUX PEAKIIHSIX.

Baxknelimue kimacchl HEOpPraHWYECKUX coenuHeHuH. OKCHIBI: COCTaB, KiacCHU(pHUKaIUS.
OcHoBHbBIE U KHUCIOTHBIE OKcUIbl. HomMeHknarypa okcuaoB. @u3nyeckue U XUMHUYECKUE CBOWCTBA,
MTOJTy4eHUE U IPUMEHEHUE OKCUIOB.

Imapoxkcunpl.  Kmaccudukanust  ruapokcunoB. OcHoBanus. CocrtaB. Illemoun wu
HepacTBOpuUMble OCHOBaHMs. Homenknarypa. dusznueckne M XMMHYECKHE CBOWCTBA OCHOBAHHUU.
Peakuust wHelTpanuzaumu. [lonmydyeHne W mNpuUMEHEHHE OCHOBAHUN. AMQOTEpHbIE OKCHABI U
TUAPOKCHIBI.

Kucnotel. Cocras. Knaccudpukanus. Homenknarypa. @uszndeckre U1 XUMHYECKHE CBOMCTBA
KHUCJIOT. BBITECHUTENBbHBIN psii METAIIOB.

Comu. CocraB. Knaccudukanusa. Homenknarypa. ®usmdeckne CBOWCTBA  COJICH.
PactBopumMocTs coseit B Bome. XuMuueckwe CBoOMCTBa cojeil. CrmocoObl TMONydeHHUsS COJIeH.
[Ipumenenue conen.

['eneTnueckas CBSI3b MEKy OCHOBHBIMU KJIACCAMU HEOPraHWYECKUX COECTUHEHMI.

JdemoncTpanuu. O3HakoMJIeHHE C OOpa3llaMH MPOCTBHIX M CIOXKHBIX BemecTB. CrocoOb!
OUYMCTKH BEUIECTB: KPHUCTAUIM3ALMUS, AUCTULIALUA, Xpomarorpadus. OmbIThL, MOATBEPKIAIOIINE
3aKOH COXPaHEHUs MacChl BEIIECTB.

[Tonyuenue u cobupaHue KUCIOpPOJa METOJOM BBITECHEHHUS BO3AyXa U Bojbl. OmnpenaeneHue
cocTaBa Bo3nyxa. Kownekyus negpmu, kamenHo2o yansa u npoo0yKmos ux nepepabomxkiu.

[Tonyuenue Bogopona B annapare Kuna, nmpoBepka Bo1opoJia Ha YUCTOTY, TOPEHUE BOAOPOAA,
coOupaHue BOAOPOIa METOJOM BBITECHEHUS BO3/[yXa U BOJBI.

Ananus Boapl. CHHTES BOEL.
3HaKOMCTBO ¢ 00paslaMu OKCHJOB, KHCIOT, OCHOBAaHUU U cosieil. HeliTpammzamnus ménouun
KHCJIOTOM B IPUCYTCTBUU UHIUKATOPA.

JlabopaTopHble onbIThl. PaccMOTpeHHe BEIECTB C Pa3IUYHBIMU (PU3NYECKIMH CBOWCTBAMU.
Paznenenne cMmecu ¢ momouipio Maraura. [Ipumepsl Gpu3nvecknx U XMMUYECKUX sBIeHUM. Peakium,
WUTIOCTPUPYIOIINE OCHOBHBIC MPU3HAKH XapaKTePHBIX peakuuu. Pas3inoskeHne oCHOBHOTO KapOoHara
Menu (I1). Peakius 3aMenieHust MeIu Keae30M.

O3zHakomJIieHHe ¢ 00pa3liaMu OKCHJIOB.

BsaumopetictBue Bogopoaa ¢ okcuaom meau (11).

OnbIThL, MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA KUCIOT, OCHOBaHUH.

IIpakTnyeckne padoTsl

e [IpaBuia TexHUKN 0€30TACHOCTH MPH paboTe B XUMUYECKOM KabuHeTe. O3HaKOMIIEHUE
¢ 1a00PaTOPHBIM 000PYIOBAHHEM.

e OunCTKa 3arpsA3HEHHON TIOBAPEHHON COJIN.

e [losryueHue 1 cBOMCTBA KUCIOPOIA

e [Tonmyyenue BogOpoaa U U3yYEHUE €ro CBOMCTB.

e [IpuroroBiieHHE pacTBOPOB COJIEH € ONPENEIEHHON MAacCOBOM JOJIEH PacTBOPEHHOIO
BEILIECTBA.

e PerieHne sKCriepUMEHTANbHBIX 337a4 N0 TeMe «OCHOBHBIE KIJIACChI HEOPTraHWYECKUX
COCAVHEHUI.

Pacuyernble 3a1aun:



Brruricnenue OTHOCHTENBHOW MOJICKYJISIPHON MacChl BemiecTBa mo ¢opmyne. Beraucienne
MaccoBOM J0NM 3JEMEHTa B XUMHUYECKOM COCAMHEHHH. YCTaHOBJICHHE TMpocTeimeil (opmybl
BELIECTBA 110 MACCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxxzeHne MaccoBOM [0JIM PACTBOPEHHOIO BEIIECTBA B pacTBOpE. BblunciieHHe Maccel
PacTBOPEHHOTO BELIECTBA M BOJbI JUIsl IPUTOTOBIICHUS PACTBOPA ONPEAEIEHHON KOHLIEHTPALIUH.

OOBEMHBIC OTHOIIEHUS Ta30B MPU XUMHUYECKUX PEAKIIUSIX.

Bbruncienus no XMMUYECKHM YPaBHEHHUSIM MAacChl, 00bEMa U KOJMYECTBA BEIIECTBA OJHOTO M3
IOPOAYKTOB pEAaKUMU [0 Macce MCXOIAHOTO BEIIeCTBA, OOBEMY WIIM KOJHYECTBY BEILECTBA,
COJIEpIKaLEero OMpeNeIEHHYIO A0 IPUMECEH.

Paznes 2. Ilepnoauyeckuii 3aKoH U NMepHOANYECKAS CHCTeMa XHMHUYECKHUX 3J1eMEHTOB
.. MenneneeBa. CTpoenune aroma.

[IepBbie MOMBITKH KIACCU(DUKAIIMN XUMHUUYECKHX 3JIeMEHTOB. [loHsATHE O rpymnmax CXOIHBIX
25eMeHTOB. EcTecTBeHHbIE CeMeWcTBa IIEIOYHBIX METAJJIOB M TajoreHoB. biaroponHele Trasbl.
[Iepnognueckuit 3akoH J[.M.Menneneesa. [lepuonnueckas cucreMa Kak €CTECTBEHHO — HAYy4HOE
KJIacCU(pUKAIUsl XUMHUYECKUX dJeMeHTOB. TabmuyHas ¢opma MNpeAcTaBieHUs KiacCHUPUKAUU
XUMHMUYECKUX 31eMeHTOB. CTpykTypa Tabmuubl «llepuoauueckas cucreMa XUMHUYECKUX HJIEMEHTOB
.. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmsel, nepuonasl. DuU3UYECKUN CMBICI
MOPSIIKOBOTO DJIEMEHTa, HOMepa Mepuojia, HoMepa TPyMIbl (sl 2JIEMEHTOB A-TPYIII).

CrpoeHue aroma: siipo M JIEKTpoHHast oOosiouka. CocTaB aTOMHBIX SiZiep: MPOTOHBI U
HelTpoHbl. M30TOmbl. 3aps aTOMHOrO sijipa, MacCOBO€ YHCIIO, OTHOCUTENIbHAs aTOMHas Macca.
CoBpemeHHast OpMYIUPOBKA MOHATHS «XUMUYECKUHN IIEMEHT.

DneKkTpoHHass 000JI0YKA aToMa: MOHATHE 00 YHEPTeTHUYECKOM YpPOBHE (DJIEKTPOHHOM CJIOE),
ero EMKOCTH. 3aIl0JIHEHUE AIIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO MEPHOIOB.
CoBpemeHHast pOopMyIHpPOBKa NEPUOIUUECKOTO 3aKOHA.

3HadeHue nepuoanyeckoro 3akoHa. Hayunslie noctmkenns /.M. MenneneeBa: ucnpaBieHue
OTHOCHUTENIbHBIX aTOMHBIX Macc, IMpe/ICKa3aHhe CYLIIECTBOBAHUS HEOTKPBITHIX AJIEMEHTOB,
MIEPECTAaHOBKM XMMHYECKHUX DJIEMEHTOB B nepuoaudecko cucreme. XXu3up u nesrenpHocts 1.
Meunneneena.

JdemoncTpauuu:

®du3nyecKrue CBOMCTBA MIECTOYHBIX METAUIOB. B3anmopeiicTBHE OKCHAOB HAaTpHs, MarHwus,
dhocdopa, cepbl ¢ BOJIOH, HCCIIEIOBAHUE CBOMCTB TMOJIYUCHHBIX TIPOIYKTOB. B3anMopeiicTBrue HaTpus
U Kanus ¢ BOJoi. dusznyueckre CBOMCTBA TaJOreHOB. B3zamMojelcTBHE allOMHHUS C XJIOPOM,
OpoMOM u Ho10M.

Pa3znen 3. Ctpoenue BemecTna.

DIIEKTPOOTPUIIATEILHOCTh XUMUUYECKUX 3J€MEHTOB. OCHOBHBIE BHJIbI XUMHUYECKOW CBSI3H:
KOBAJICHTHAsl HEMOJISIpHAsl, KOBAJICHTHas TMOJiApHAas, HMOHHAas. BaJeHTHOCTh AJIEMEHTOB B CBETE
3NEKTpOHHOM Teopuu. CreneHb okucieHus. IlpaBuia onpenesneHuss CTENEHEH OKUCICHUS
9JIEMEHTOB.

JdemMoHcTpanum:

CormnocraBiieHue (PU3NKO-XMMUYECKUX CBOWCTB COCIMHEHHH C KOBAJICHTHBIMH W HOHHBIMHU
CBSI3SIMH.

9 kJacc.

Pa3znen 1. MHoroo0pa3ue XuMHU4YeCKUX PeaKkuil.

Knaccudukarus XUMHUYECKUX PEaKIUil: PeaKkHu COCIUHEHHs, Pa3JI0KEHUs, 3aMellCHHUs,
obMeHa. OKHCIUTENHHO-BOCCTAHOBUTENBbHBIE peakiuu. OKUCIUTENh, BOCCTAHOBUTEND, MPOIECCHI
OKUCIIEHUsT M BoccTaHoBNeHUs. CocTaBi€HUE YpPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ MOMOIIBIO METO/1a AIEKTPOHHOTO OanaHca.

TemnoBbie 3 (HeKTh XUMUYECKUX PeakIuil. DK30TEpMHUUYECKUE U DHTOTEPMUUECKHIE PEaKIUH.
TepmoxuMuueckue ypaBHEeHUs. PacdueTsl IO TEpPMOXUMUUYECKUM YPaBHEHUSIM.

CKOpOCTh XMMUYECKUX peakiuii. @aKkTopbl, BAUSIOUIME HA CKOPOCTh XUMHUUECKTX PEAKIUH.
[lepBoHauanbHOE MpEACTaBICHUE O KaTaJIU3e.

Oo6patumsie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHUH.

XUMHYECKUE PEaKLMM B BOJHBIX PAacTBOpaxX. DJIEKTPOJUTHI U HEINEKTPOJUTHI. VOHBI.
Karvonsl u anuonsl. I'mapatHas Teopusi pacTBOPOB. DJIEKTPOJUTUYECKAST JAUCCOLMALMS KHUCIIOT,
ocHOBaHWUW U cosield. CrnalOble W cuibHBIE AIEKTpoluThl. CreneHs aucconuanuu. CTemneHb
aucconuanuu. Peakiiuu MOHHOTO 0OMEHa. YCIIOBHUS T€UCHHs peaklUii MOHHOTO OOMEHa JI0 KOHIIA.



XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAVHEHUHN B CBETE IPEICTABICHUN
00 3JEKTPOIUTUYECKON TUCCOLMANN U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. [lonsatue o
TUAPOIIU3E COJIEH.

JdemoHncTpaumnu:

IIpuMepsl 3K30- ¥ S3HIOTEPMHUYECKUX PEAKIIMA.

B3anmopeiictBue 1LHMHKAa C COJNSHOM M YKCYCHOM  KHUCIOTOM. B3saumonencrBue
IPAHYJIMPOBAHHOTIO [IMHKA U IUHKOBOM IIBUIHA C COJITHOW KUCIIOTOM.

Bsaumopneiictue okcuna meau (II) ¢ cepHoii kucnoToil pa3HOl KOHLIEHTpALUU IPU Pa3HbIX
TEeMIIEPATypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOW KHUCIIOTE.

I'openue cepsl B pacIIaBIe€HHOM CEIIUTPE.

HcnbiTaHne pacTBOPOB BEIIECTB HA DJIEKTPUUYECKYIO TPOBOJIUMOCTb.

JIBM)KEHNE HOHOB B MIEKTPUYECKOM IOJIE.

IIpakTnuyeckune padoThI:

N3yuenne BIUsHMS YCIOBUM IPOBEACHNS XUMUYECKONW PEAaKIIMK Ha €€ CKOPOCTb.

Pemenne skcniepuMeHTaNBHBIX 337124 110 TeMe «CBOMCTBAa KUCIIOT, COJIEH U OCHOBaHUM Kak
ANEKTPOJIUTOBY

JlabopaTopHbIe ONBITHI:

Peakuuu oOMeHa Mex 1y pacTBOpaMH AJIEKTPOJIUTOB

Pacyernble 3a1a4n: BeruucieHus 1o TepMOXMMUYECKUM YPABHEHUSIM PEAKIIUIL.

Pa3znes 2. Muoroo0pasue Bemecrs.

Hemeranmner. Tanorensl. [lonokeHne B MEPUOAMYECKOM CHCTEME XHMHYECKHX
AJIEMEHTOB, CTpOEHHUE MX aroMoB. Haxoxnenue B mpupojse. Ousznueckne ' XMMHUYECKHE CBOMCTBA
rajoreHoB. [lonyyeHrne u MpUMEHEHUE TajoreHoB. XJop. PU3HMYECKHE U XUMUYECKUE CBOMCTBA
xyiopa. Ilpumenenue xmopa. XiopoBomopona. Pusmyeckue coictBa. [lomydenune. ComnsHHas
kuciota u e€ conu. KauecTBeHHas peakuusi Ha XJIOpuI-HOHBL. Pacro3naBanue Xja0pua0B, OpoOMHIOB,
MOJUJOB.

Kucnopon u cepa. Ilonoxenue kucioponga u cepel B [ICXD, cTpoeHne MX aToOMOB.
Cepa. Amnotponusi cepbl. PU3MYECKHME M XHUMHUYECKME CBOMCTBA. HaxokaeHue B MpUpOJE.
[Tpumenenune ceprl. CepoBonopoa. CepoBoopoaHas KUCIOTa U €€ coyii. KauecTBeHHast peakius Ha
cynbua-uonsl. Okcun cepsl (1V). duzndeckue n xumudeckue cBoricta. [Ipumenenune. CepHucras
KuciioTa u ee coiu. KauecrBennas peakius Ha cynbput-uoHsl. Oxcun cepbl (V). CepHast kuciora.
XHWMHYECKHE CBOMCTBA pa30aBJICHHOW W KOHIIEHTPUPOBAHHOW CEpHOM KHCIOTHL. KadecTBeHHas
peakius Ha cyab(haT-uoHbl. XUMHUECKUE PEaKIIH, JIeXKAIllhe B OCHOBE MOJIY4YECHUS CEPHOU KHCIOTHI
B MPOMBINLIEHHOCTH. [IprMeHeHne cepHO KUCIOTHI.

Azotr u ¢ocdop. Ilonmoxenune azora u dochopa B I[ICXD, crpoeHne mx aromMoB. A3OT,
¢dbusznuecKkue U XMMHYECKHE CBOMCTBa, MOJIydeHHE U ImpuMeHeHue. KpyroBopoT azora B mpupo/e.
AmMmuak: Qu3Myeckre M XMMUYECKHE CBOMCTBA, MoiyueHue u mnpuMmeHenue. Conu aMMOHUS.
A30THas KUCIIOTa U €€ CBOMCTBA. OKUCIHUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lomyuenne azoTHoM
KHUCTIOTHI B JIabopaTopuu. XUMHUYECKUE PEAKIINHU, JIeKAIINE B OCHOBE MOJTYYCHUS a30THOM KUCIOTHI B
npoMbllIeHHOCTH. [IpuMeHenue a30THON KucioThl. ConaM a30THOM KHUCIOTHI U UX NPUMEHEHHUE.
A30THBIE yI10OpEHMUS.

®ochop. Amnorponus ochopa. Pusznueckue U Xxumudeckue coiictBa docdopa. Oxcupg
docdopa (V). Oprodochopnas kucnora u ee coiau. ochopHbie yaoOpeHus.

VYranepon n kpemHuil. Ilonoxxenne yraepoaa u kpemHus B [ICXD, crpoeHume mx aTroMoB.
Yrnepon. Amnotpomnusi yriaepona. Ousznyeckue M XMMHUYECKHE CBOMCTBA yriepona. AncopOrus.
VYrapHslii ra3, cBoWcTBa U (HU3UOJOTHUECKOE JCHCTBUE HA OPraHM3M. YTJIEKUCHBIH ra3. YrolibHas
KHCTIOTa U ee conu. KaduecTBeHHbIE peakiuu Ha kapOoHaT-uoHbI. KpyroBopot yriiepona B mpHupoe.
Oprannueckue COeIMHEHUs YTIIepo/a.

Kpemuuii. Oxcun kpemuus (4). Kpemuuesas kucnora u ee conu. Cmexno. Llemenm.

Meramnbl. Ilonoxenne wmeramoB B I[ICXD JI.M.MenneneeBa, CTpO€HHE HX aTOMOB.
Merannnueckasi cBa3b. PU3NUECKHE CBOMCTBA METAILIOB. Ps/l aKTUBHOCTH METAJIJIOB. XUMUYECKUE
cBoiictBa MeraoB. OOmmue crocoObl momyueHus MmetamnoB. CmnmaBel MeTansoB. lllemodnsie
Metaiuibl. [loJo’KeHHe MIENOYHBIX METAJJIOB B IMEPUOJAMYECKOW CHCTEME, CTPOCHHE HX aTOMOB.



Haxoxnenue B mpupone. Marnuii U KaiblMii, UX BakHeilne coenrHeHus. JKeCcTKOCTh BOJbI U
CrocoOBbI ee yCTpaHEHHUs.

Antomunuil. IlonoxeHue aatOMUHUS B IEPUOJAMYECKON CHCTEME, CTPOCHHE €ro aroMma.
Haxoxnenue B nmpupoje. Puszndeckue 1 XUMHUYECKUE CBOMCTBA aTIOMUHUSA. AM(OTEpHOCTh OKCHIIA
U TUJIPOKCHJIA AJTFOMUHUSL.

Kenezo. [lonoxenue xkemne3a B IEPUOAUYECKON CUCTEME, CTpOEHHUE ero aroma. HaxoxneHue
B npupoje. dusnueckne U XUMHUYECKHE CBOMCTBA jkeje3a. BaxHeilline coeluHEHUs xXelesa:
OKCHU/IBI, TUApOKCcH bl U conu xkenesa (1) u sxenesa (111). KauecTBennbie peakiyu Ha HOHBI.

JdemoHncTpaumnu:

Pu3nYecKue CBOMCTBA ITAJIOTCHOB.

[Tonyuenue xI0poBOIOPOJA U PACTBOPEHUE €TI0 B BOJIE.

AnnotpornHsie Moaudukanuu cepsl. OOpasIbl MPUPOIHBIX CYIb(GUIOB U CYIb(HATOB.

[lonyuenue ammuaka 1 ero pactBopeHue B Boje. O3HakomiieHHe ¢ oOpa3lamMu MPUPOIHBIX
HUTPATOB, PochaToB

Mogenu KpUCTALIMYECKUX PEmIETOK  anMma3za W rpadurta. 3HAKOMCTBO € oOpasimamu
MIPUPOIHBIX KapOOHATOB U CUIIMKATOB

3HaKOMCTBO ¢ oOpa3lamMi BaXHEUIIUX COEAMHEHUN HATpus, Kajus, IPUPOIHBIX COCIUHEHUM

KaJmbplus, pyAaMH JKeJe3a, COCIMHEHUSIMU  AJIFOMHUHHUSL. B3aumojeiicTBie  IIEIOYHBIX,
IIEJIOYHO3EMETIbHBIX METAJUIOB U aJIIOMUHUSA ¢ BOJ10M. CoKUraHue keje3a B KHCIOPOJE U XJIOpe.

IIpakTnuyeckune padoThbi:

[Tony4yenue COJISTHONM KUCIOTHI U U3yYEHUE €€ CBOMCTB.

Pemenne skcniepuMeHTaNIbHBIX 3a1a4 1o TeMe «Kucnopona u cepa»

[Tonyuenne amMmmuaka u U3y4eHHe ero CBOMCTB.

[Tonyuenue oxcuaa yrnepona (1V) u uzyuenue ero coiicts. Pacno3naBanue kapOOHaTOB.

Pemenue sxcrepuMeHTaNbHBIX 3a1a4 M0 TeMe «MeTallIbl U UX COeTUHEHUS.

JlabopaTopHbIe ONBITHI:

BriTecHeHue ranoreHaMu Jpyr Apyra U3 pacTBOPOB UX COEIUHEHUN.

KadectBennsie peakuuu cynbpua-, CynbGuT- U Cyiab(har- HOHOB B PACTBOPE.

O3HakomJieHHe ¢ 00pa3laMu cepbl U €€ MPUPOTHBIMU COCTUHEHUSIMHU.

BsauMonelicTBue cojieli aMMOHHUS CO IIIEJTOYaMHU.

KauecTBeHHbIe peakiy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHast peakius Ha YIJI€KUCIIbIN ras3.

N3yuenne oOpas3nmoB MeTaioB. B3anMoneiicTBHEe MeETaNIoOB C pacTBOpaMU  COJIEH.
O3HakOMJIEHHE CO CBOMCTBaAMH M NpeBpallleHUsMU KapOOHATOB U TuipokapOoHartoB. [lomyuenue
TUAPOKCUIA AIFOMHHHUS M B3aUMOJICHCTBHE €ro ¢ KUCIOTaMu U Ienoyamu. KauecTBeHHbIE peakiuu
Ha uousl Fe?* u Fe3*

Pacuernnle 3agauu:

Boruncnenus mo XuMHUYECKUM YPaBHEHHUSAM Macchl, 00bEMa WIIM KOJIMYECTBA BEIIECTBA OJHOTO
U3 TPOJYKTOB pEAaKIMH MO Macce HCXOIHOIO BeIIecTBa, OO0OBEMY MM KOJIWYECTBY BEIECTBA,
COJIEp>KalIero OnpeneiEHHyI0 JOI0 MpuMeceil.

Pasznen 3. KpaTkuii 0030p BaxkHeIINX OPraHUYeCKUX BelleCTB.

[Ipeamer oprannveckoil xumuu. Heoprannueckue u opraHM4eCKUe COCIUHEHUs. YTIIepoa —
OCHOBA *M13HU Ha 3emie. OCOOEHHOCTH CTPOCHHSI aTOMa Yriepoa B OPraHuYeCKUX COSTUHE HUSX.

VYrneBopoponsl. IlpenenbHble yrieBomopoasl. MeraH, 3TaH, NpomaH — MpocTeHine
MPEJICTAaBUTENIM  TPEIENbHBIX  yriieBoaopoaoB. CTpykTypHble  (QOpPMYIBl  YIIIEBOJOPOJIOB.
l'omonoruueckuili psig NpeAenbHbIX YriaeBoAopoAoB. ['omonorun. Pusnueckue M XUMHUYECKUE
CBOMCTBA MpPEAEIbHBIX YIIIEeBOAOPOA0OB. Peakunu ropenus u 3amemienus. HaxoxaeHue B npupoje
MpeAeNbHbIX YIIIeBOA0poI0B. [Ipumenenne meraHa.

HenpenenbHubie yrieBogopoabl. DTUIEHOBBIA Psii HEMPEAEIbHBIX YIIE€BOJOPOAOB. DTUJIEH.
du3nueckrue 1 XMMUYECKHE CBOMCTBA ATHIICHA.

AUETUIICHOBBIN Psii HENpeeNbHBIX YIIIEBOJOpoAoB. AmnerwieH. CBONCTBa aleTUIICHA.
[IpuMeHeHue anerTuneHa.

[TpousBonusie yraeBoaopoaoB. KpaTkuii 0630p opraHMYecKUX COCTUHEHHUI: OJTHOATOMHBIC
CIUPTHI, KapOOHOBBIE KHUCIIOTHI, CIIOKHBIE YPHUPHI, )KUPBI, YTIEBOABI, aMUHOKHUCIOTHI, Oenku. Poib
OETKOB B OpraHU3Me.



ITonsTHE O BHICOKOMOJIEKYJISIPHBIX BenlecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, IIOJIUMED,
CTPYKTYpPHO€ 3B€HO, CTEIIEHb NoIMMepHu3aluu. [lonnaTiieH, NoIunponieH, NOJIUBUHIWIXIOPUT.
JdeMoHcTpanum:
Mopnenu MoOJEKyl OpPraHM4YecKuX coeluHeHui. 'opeHue yrieBolopoJoB U OOHapyKeHue
IIPOJIyKTOB UX ropenus. KauecrsenHas peakuus Ha 3TwiieH. [lonydenue stuneHa.
PacTBOpeHue 3Tun0BOrO crupra B BojJe. PacTBopeHue rimuepruHa B BOJE.
ITonydyeHue u CBOMCTBA YKCYCHOM KHUCIOTHI. MccnenoBanye CBOMCTB JKUPOB: paCTBOPUMOCTD B
BOJIE U OPraHMYECKUX PACTBOPUTEIISIX.
KauecTBeHHbBIE peakIK HA TIIOKO3Y M Kpaxmall.
Osznakomnenue ¢ oOpasmaMu  W3JeIUd W3 TOJMITHIEHA,  [OJIMIPONMIICHA,
MOJIMBUHWIXJIOPHA.
[IpakTnyeckue pabOTHl CTPYNIIUPOBAaHBI B OJOKM —XWMHUYECKHE MPAKTHKYMBI, KOTOPBIC
CIIY’KaT HE TOJIbKO CPEJCTBOM 3aKpEIUICHUs] YMEHUN M HAaBBIKOB, HO TAK)K€ U CPEJICTBOM KOHTpOJIS 3a
Ka4eCTBOM HX c(hOpMHUPOBAHHOCTH.

3. TemaTnyeckoe miIaHUpPOBaHUe 7 KJacc.

Ne Tema pasnena KosmmuectBo KoaunyecTBo KoHTpobHBIX,

n/n YacoB Mo 4YacoB 1o NPaKTHYECKUX padoT
nporpamme O.C. | paGoueii
I'abpuensina nporpamMmme

1. XHUMHS B LEHTPE 11 11 [Ip/p Nel, ITp/pNe2
€CTEeCTBO3HAHMSI.

2. Maremaruka B 9 9 [Tp/p Ne3, K/p Nel.
XAMUH.

3. SBnenus, 11 11 [Ip/p Ned, Ip/p Ne5, Ip/p
MIPOUCXOISAIIIHE C No6,K/p Ne2.
BEI[ECTBAMU.

4. Pacckasbl o 3 3
XUMHH.
S. HTroro: 34 34 IIp/p-6, K/p-2.

TemaTudeckoe IIaHMpoOBaHue §KJacce.

Pa3nesibl nporpaMmmel KoanuyecTBo Kouan4ecTBo Kouunuec
n/n 4yacos KOHTPOJIbHBIX TBO
paodot npakTuye

CKHX
padort

OcHOBHBIE MOHATUS XUMHUH (YPOBEHb 54 3 3

aTOMHO — MOJICKYJISPHBIX

MIPEACTABJICHHI )

Ilepuonnueckuit 3aKOH " 7 - -

MepHOIUYEcKas CUCTEMa XUMHUYECKUX

3JIEMEHTOB J.. MeHaeneera.

CrtpoeHnue aToma

Crpoenne BemecTBa. XUMHUYECKas 7 1 -

CBSI3b.

Hroro: 68 4 3

. TemaTuueckoe IVIAaHUPOBaHHUE C onmpeaeJeHueM OCHOBHBIX BU/10B y‘l@ﬁHOﬁ ACATECJIbHOCTH

Tembl, BXoasilue B Coaep:xkanue XapakTepucTHKa 0CHOBHBIX
pa3aesbl NPUMEPHOI BU/IOB /1€AATEJILHOCTH YYEeHUKA
NPOrpaMmbl.
Pa3nen 1. MuHorooGpasue




XxuMHn4iecKux peakumii (15 1)

Knaccudukarus
XUMHUYECKUX PEAKIIUH,
peaKlK COCIMHEHNUS,

pa3ioKEeHUs1, 3aMEeICHNUS,
oOMeHa.

OKHUCIINTEIBLHO-
BOCCTAHOBHUTCIIBHBIC
peaxiuu

DK30TEepMUYECKHE U
SHJIOTEPMHUUYECKUE PEAKIIHU

OO6paTtumble U HEOOpaTUMBbIE
peakuuu

KrnaccugpunupoBaTb XuUMHUYECKHE
peaxkuuu.

[IpuBoUTL mNpUMEPBl pEaAKINU
Ka)KJI0TO THUIIA.

Pacno3naBarhb OKHCIUTEIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUU
Ornpenenarb OKHCIIUTEb,
BOCCTAaHOBHUTEIIb, npoiiecc
OKUCJICHHUS, BOCCTAHOBJICHHUSL.
HaGmronatn u OITMCHIBATh
XHUMHYECKHE peakiumn c

IIOMOILIBI0 €CTECTBEHHOIO SI3bIKA
U S3bIKA XUMMUH.
Hccnenosath
BIIASIOIINE Ha
XUMHUYECKON PEaKIIUH.
OnucelBaTh YCIIOBHUS, BIUSIOLINE

YCIIOBHS,
CKOPOCTh

Ha CKOPOCTb XUMHYECKON
peakuuu.

IIpoBoauTH TPYIIIOBBIE
HaOJIFOIEHUS BO Bpems

MNPOBCACHUA ACMOHCTPAIIMOHHBIX
OIIBITOB.

VYyactBoBaTh B~ COBMECTHOM
00CyXJIeHUU pe3yabTaToB
OTIBITOB.

CocTaBisaTh  TEPMOXUMUYECKUE
YpaBHEHUS PEaKIU.

Boeruucnsate  TeroBod  addext
peaxkuu o ee

TEPMOXUMHUYECKOMY YPaBHEHHUIO.

XuMudeckue pC€aKuuu B
BOOHBIX paCTBOpPaAx

DIEeKTPOTUTHIECKAs
JIUCCOLAAIHS

Peakuuu mMOHHOTO oOMeHa U
YCJIOBUS UX ITPOTCKAHUA

O06001maTh 3HaHUS O pacTBOpax

[IpoBoauth  HAOMIOACHHS 32
MOBEJCHUEM BEISCTB B
pacTBoOpax

dopMyIIUpOBaTh  ONpPEACICHUS
MMOHATHMN

«OIIEKTPOTTUT, KHEIICKTPOIIUT,
«ONIEKTPOTUTHICCKAS
JIACCOLIMALIH
Konkperu3upoBath IIOHSITHE
«HOH»

O000mmAaTy MOHIATHE «KATHOHY,
«AHHOH»

Hccnenosath CBOICTBa

pacTBOPOB JIEKTPOJIUTOB
OnuceiBaTh CBONCTBA BEILIECTB
Cobmtonate mpaBWwila TEXHUKU
0e30macHOCTH. XapaKTepHU30BaTh
YCIOBHSI TEYEHMS peakuuid B
pacTBopax

Onpenensth BO3MOYKHOCTE
NPOTCKAHHUS PEAKIUN  HOHHOTO
oOMeHa

[TpoBoUTH IPYIIOBBIE

H3.6J'IIOII€HI/I}I BO BPCMS OIIBITOB




OO6cyxaTh pe3ynbTaThl
OOBACHATH CYIIHOCTh pEaKIUN
MOHHOI'0 0OMeHa

Pacno3HaBath peakuuu HMOHHOIO
oOMeHa

CocTaBnsiTh HMOHHBIC YpaBHEHUS
peakuuii

CocTtaBnsaTh COKpaIleHHbIe
MOHHBIC YPABHEHUS PEAKIIUi

Paznen 2. Muorooopasue
BenecTB (43 4)

Hemeramnsr.
Ilonoxenue B
IIEPUOANYECKON CHCTEME
XUMHYECKUX DJICMEHTOB,
CTPOEHHE UX aTOMOB.

T"anoreHsr.

OnuceIBaTh CBOMCTBA BEIISCTB B
X0/le  JEMOHCTPAIIMOHHOTO |
71a00paTOPHOTO IKCIIEPUMEHTA.
CoOumronath TEXHUKY
0e301aCHOCTN. Pacro3naBare
OITBITHBIM nmyTeM COJISTHYIO
KHCIIOTY M €€ COJIi, OpPOMHJIBI,
1500310201038

Hcnonb3oBath  npuoOpeTEeHHbIE
3HAHUSA u YMEHHUS B
MPAKTUYECKOU JCSITEIPHOCTA U B
MMOBCETHEBHOM KU3HH.
BpuucisaTe  MaccoByr  JIOJIIO
pacTBOPEHHOTO  BEMIECTBA B
pacTBope.

Kucnopon u cepa

XapakrepuszoBaTh dyeMeHTH |V
A Tpynmbel Ha OCHOBE HX
MOJIOKEHUS B  MEPHOIUYECKOI
cucteme J[.MI. MenneneeBa. U
OCOOCGHHOCTEH  CTPOCHHS  HUX
aTOMOB.

OOBSCHATD 3aKOHOMEPHOCTH
HU3MEeHEHUs CBOMCTB |V A rpynmsl
0 MEPUOJy U B A TpyIIIax.
XapakTepu3oBaTb  aJUIOTPOIUIO
KHUCJIOpOJIa U Cephbl Kak OJHY W3
MPUYUH MHOTOOOpa3usl BELIECTB.
OnuceiBaTh CBOWCTBA BEIIECTB B
X0Jle  JEMOHCTPAIllMOHHOTO U
71a060PaTOPHOTO IKCIIEPUMEHTA.
Cobumoath TEXHUKY
0€30TIaCHOCTH.

Oxka3bIBaTh MEPBYIO MOMOIIIb
Onpenensitb  NPUHAAICKHOCTh
BEUIECTB K  OIpPEACICHHOMY
KJIACCY COCIUHEHHUM.

ComnocTaBisTh CBOICTBa
pa3baBIeHHOMN u
KOHLICHTPUPOBAHHOU CepHOH
KHCJIOTBI.

3anuchIBaTh YpaBHEHUS peaKuil
Pacrio3HaBaTh ONBITHBIM IyTEM
pacTBOpbl  KUCIOT, CYIb(UIbI,
Cynb(UTHI, CYab(ATHI.

Hcnonp3oBate  NMpUOOpETEHHBIE
3HAaHUSI U YMEHHsI B NPAKTHUKE.




Bbuucnare 1Mo  XUMHUYECKUM
ypaBHEHHUSM  Maccy, 00beM,
KOJIMYECTBO BellecTBa. | OTOBHUTH
KOMIIBIOTEPHBIE MPE3ECHTALINH.

Aot u pocdop

Xapaktepu3oBaTh JIEeMEHTH V' A
TPYIIIIBI Ha OCHOBE ux
IIOJIOKEHU B  IEPHOJUYECKON
cucteme J[.MI. MennaeneeBa u
OCOOCHHOCTEN  CTPOEHMSI  UX
aTOMOB.

OOBsCHATD 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB VA- rpyIisl
I0 TIEpUOJy U B A TpyIIax.
XapakTepu3oBaTb  aJUIOTPOIIHIO
dochopa Kak OJHY U3 TPUYHMH
MHOT000pa3usi BEIIECTB.
OnuceiBaTh CBOWCTBA BEIIECTB B
X0Jle  JI€MOHCTPAlIOHHOTO U
71a00paTOPHOTO IKCIIEPUMEHTA.
CoOumronarhb TEXHUKY
0€301MacHOCTH.

Oka3pIBaTh MEPBYIO TOMOIIb
VYcTanaBnuBaTh NPUHAUIEKHOCTh
BEUIECTB K  OIpPEAEICHHOMY
KJIACCY COECTMHEHUH.

ConocraiATh CBOMCTBA
paz0aBieHHON u
KOHIIEHTPUPOBAHHOU a30THOU
KHUCJIOTBHI.

CocTaBiAaTh YpaBHEHHUS

CTyMEHYaTol JAUCCOIMAlMM Ha
npumepe GocPOopHON KUCIOTHI.
3anuchiBaTh YPABHECHUS PEaKIMi
Pacnio3naBaTh OIBITHBIM IyTEM
aMMHUaK,  pacTBOpPbl  KHCIOT,
HUTpaT- ¥ ¢docdar- HOHBI, HOH
aMMOHHUSL.

Hcnonb3oBath  mpuoOpeTeHHbIE
3HAHUS U YMEHUS B MIPAKTHUKE.
BbruncnsiTe  MaccoByr  JI0JIIO
BEIIECTBA B pacTBOpE
[Tonp30BaTbest MHPOpMaNUEH U3

JPYrUX HCTOYHUKOB TS
[MIOATOTOBKHA KPaTKUX
COOOIIEHUH. T'oroBUTH

KOMIIBIOTCPHBIC ITPE3CHTALUHU.

Yrnepon v KpeMHUI

XapakTepu3oBatb 31eMeHThl |V
A rpynmel Ha OCHOBE MX
MOJIOKEHUST B TEPHOIMUYECKON
cucreme J[.1I. MengeneeBa. U
0COOEHHOCTEH  CTpOeHHs  HX
aTOMOB.

OOBACHATD 3aKOHOMEPHOCTHU
u3MeHeHus cBoicTB |V A rpynmbl
110 IEpUOy U B A Trpymnmax.




XapakTepu3oBaTh  AIJIOTPOIHUIO
yriepoja Kak OJHY M3 HPUYHH
MHOT000pa3usi BELIECTB.
OnuceIBaTh CBOMCTBA BEIIECTB B
X0l€  JIEMOHCTPAalMOHHOTO U
71a00paTOPHOTO SKCIEPUMEHTA.
Cobuoath TEXHUKY
0€30MaCHOCTH.

Oxa3bIBaTh MEPBYIO IOMOIIb
Onpenensitb  NPUHAIIEKHOCTh
BEIIECTB K  ONPEACICHHOMY
KJIACCY COCIMHECHUM.
ConocTaByiATh CBOWCTBA OKCHIOB
yriepoJia ¥ KpEMHHS

3anuchIBaTh YpaBHEHUS peaKIUit
Pacrio3HaBaTh ONBITHBIM ITyTEM
VIJIEKUCHbIA  ra3, KapOoHar -
WOHBI.

Hcnonb30BaTh NpuoOpeTEHHBIE
3HAHUS U yMEHUS B TIPAKTHKE.
BbraucieHus 1o XuMHIECKAM
ypaBHEHUSIM Macchl, 00beMa, UiIn
KOJIMYECTBA OJTHOTO U3
MPOAYKTOB PEAKIIMU MO Macce
HCXOJIHOTO BEIECTBa, 00bEMY
WA KOJIMYECTBY BEIIECTBA,
COJIEPIKAIIEro OINPEIETICHHYIO
JIOJTIO TIPUMECEH.

['oToBUTH KOMITBIOTEPHEBIC
MIPE3CHTAIHH.
Merambt (oOrmmas OOBSCHATD 3aBUCUMOCTh
XapaKTePUCTUKA) (GU3NYECKUX CBOWCTB METAJLIOB

OT BHJAa XUMHYECKOH CBSI3U
MeXay ux atomamu. HabGmromarts
u OIMMCEHIBATH XUMHUYECKHE
peaKIu.

HaGmronate n1eMoHCTpHUpyeMbIEe U
CaMOCTOSTEILHO MIPOBOIUMBIE
OIIBITEL.

OnuceiBaTh CBOMCTBA U3y4aeMbIX
BEIECTB HAa OCHOBE HAOIIOAEHUMI
3a MX MPEBPaIICHUSIMHU.
Jloka3bIBaTh aMmdoTepHbIi
XapakTep OKCHJIOB u
TUAPOKCHJIOB ATIOMUHUSA H
xenesa (I11).

CpaBHI/IBaTB OTHOIIICHUEC
HN3YyYaCMbIX METAJIJIOB K BOJIC.
CpaBHI/IBaTB OTHOIIICHUEC

TOJIPOKCU/Ia HATPHS, KAJIbIUSA WU
QIIOMUHUS K PaCTBOPaM KHUCIIOT U
LIETI0YEH.

Pacrio3HaBaTh ONBITHBIM ITyTEM
ruapokcu — uoHsl Fe (1w (111)
Cobmtonath TEXHUKY
0€301MacHOCTH.




OcymiecTBisATh peakuuu,
MOATBEP)KTIAIOLINE TEHETUYECKYIO
CBA3b MEXJy HEOPraHMYECKUMH
COE/IMHEHUSIMHU.

3anuchiBaTh ypaBHEHUS pEAKLUil
B HMOHHOM BHJE C YKa3aHHEM
[IepPEeX0/1a JIEKTPOHOB.

O6o0mary 3HaHUS U JIeJaTh
BBIBO/IBI.

IIporuo3upoBath CBOMCTBA
HEU3YUYEHHBIX JJIEMEHTOB U HUX
COE/IMHEHUI Ha OCHOBE 3HAHWM O
NEPUOINYECKOM 3aKOHE.
Hcnonp3oBate NpuOOpETEHHBIE
3HaHHUA M YMEHUS B NPaKTHKE.
Bbaucnare 1Mo XMUMHUYECKUM
ypaBHEHUSIM MacChl, 00beMa, Ui
KOJIM4YECTBa OJIHOTO u3
IPOAYKTOB pEakuu IO Macce
HCXOJIHOTO BEIIECTBa, O00BEMY
WIM  KOJMYECTBY  BEIECTBa,
COJIepIKalIlero OTIPE/IENIEHHYIO
JIOJTIO TIPUMECEH.

[Tonb3oBatbes uHpOpManuen u3

Apyrux NUCTOYHUKOB JJIA
IIOArOTOBKHN KpaTKuXx
COOOIIECHU.
['oToBUTH KOMITBIOTEPHBIC
IPE3CHTAIHH.

Paznen 3. KpaTtkuii 0630p

BRXHEUIIINX OPraHMYECKIX

BemecTB (9 )

Hcnonp3oBath BHYTpH- "

MEXIIPEAMETHBIC CBSI3H.
CocCTaBJIsITh  MOJICKYJISIPHBIE |
CTPYKTYpHBIC hopMyIIBI
YTJIEBOIOPOIOB.

Onpenenarpb MPUHAJICKHOCTh
BEUIECTBA K  OIpPEACICHHOMY
KJ1accy OPraHUYECKHUX
COEINHEHUIA.

3anuceiBaTh YpPaBHEHUSl pPEaKIUi
3aMEIICHUS ¥ TPUCOCIUHCHHS C
y4acTUeM OPraHuYeCKUX
BCIIIECTB.

Habmogate  AeMOHCTpUpYyeMBbIe
OMBITHI.

OnuceiBaTh CBOMCTBA M3y4aeMbIX
BEIECTB HAa OCHOBE HAOIIOAEHUMI
3a UX MpEeBpallCHUSIMU.
YyactBOBaTL B COBMECTHOM

00CyX/IeHNH pe3y/IbTaToOB
OTIBITOB.

[TpoBoauTH Ka4ueCTBEHHbIE
peakuuu Ha HEKOTOPBIE

OpPraHNn4YcCKUC BCUICCTBA.




[Tonp30BaThCcst MHPOpPMaLIUEH U3

JpYTux HCTOYHUKOB TUIS
IIOJATOTOBKH KpaTKUX
COOOLICHUH.

I'otoBUTH KOMIIBIOTEPHBIE

IPE3CHTALIIH.




TemaTn4eckoe IJIAHUPOBAHUE

9kJIacc






