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1. Hloachnumenvnas 3anucka.

1.1  Ilepeuenv Hopmamuenvix OOKYMEHMI06, UCHOIb3YEMbIX ONA COCMABIEHUA padouell
npozpammol:
Paboyas mporpamma o XMMUU JUIsi OCHOBHOM IIIKOJIBI COCTABJICHA HA OCHOBE:!

1. Tlpukaza MunoOpHayku P®D Nel897 ot 17.12.2010 ( B pen. Ot 31.12.2015)

2. TlpumepHas OCHOBHasi 00pazoBaTelIbHAS MPOTPaAMMa OCHOBHOTO OO0IIero oOpa3oBaHus (B
pen. ot 28.10.2015)

3. OcHoBHas oOpa3zoBareibHas MporpaMmMa OCHOBHOTO oOmiero oopazosanus ['BOY COII
um. B.C. UekmacoBa c. bosbimoe Mukymikuto (yrBepxkacHHas mpukazom Nel01/16-ox
ot 31 aBrycta 2015r.) B penakuuu mpukasza Ne

4. Ilporpamma Kypca xumuu g 8-9 kiaccoB 0011€00pa30BaTEIbHBIX YUPEKICHUH,
onybnukoBaHHas u3naatenbcTBoM «llpocBemenne» B 2019 roay (COopHUK mporpamMm
Kypca XuMuH K ydeOHMKam xumuu aBTopoB [ .E.Pymsutnca, ®.I.®enpamana mis 8-9
KJIacCOB).

5. YMK aBropos I'.E.Pym3urtuca, ®.I.®enpamana M., «Ilpocsemenue» 2017

1.2 Ilenu obyuenusa c yuemom cneyuguxu yueono2o npeomema

OcHOBHBIC uenu N3ydCHus XUMHUHU HAITPaBJICHBI:

° Ha oceoeHue eadxcHeuwux 3nanuti 00 OCHOBHBIX MOHATHAX U 3aKOHAX XUMUH,
XUMHYECKON CHMBOJINKE;
° Ha o6ladeHue ymeHusmu HAOTIOIATh XUMHUYECKHE SIBIICHUS, TIPOBOJIUTH

XUMHYECKUN IKCIIEPUMEHT, NMPOU3BOJUTH PacdyeThl Ha OCHOBE XMMHYECKUX (POPMYN BELIECTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

o Ha paseumue TO3HABATEIbHBIX MHTEPECOB U WHTEIIEKTYyaJbHBIX CIIOCOOHOCTEH B
MpoLecce MPOBEICHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIbHOTO MPUOOPETeHNs 3HAaHUI B
COOTBETCTBUU C BOZHUKAIOIIMMHU KU3HEHHBIMU MTOTPEOHOCTAMU;

o Ha 60ocnumauue OTHOIICHUS K XMMHHM Kak K OJHOMY M3 (yHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHMSI U DJIEMEHTY 00IIeUeI0OBEYEeCKON KyIIbTYpHI;
o Ha NpuUMeHeHUue NOLYYeHHbIX 3HAHUU U YyMeHutl sl 0e30MacHOr0 HCIOJIb30BAHUS

BCIICCTB MU MaTrcpuajioB B 6BITy, CEIIbCKOM XO3SAMCTBE M Ha IMPONU3BOACTBE, PCIICHUA
MNPaKTUYCCKUX 3a1da4 B HOBC@,I[HGBHOﬁ JKU3HU, HPCAYHPCIKIACHHUA HBHCHHﬁ, HAaHOCAIIUX BPEA
3J0POBBIO YCTIOBEKA U OKPYXXKAKOIICE CPEAC.

1.3  3aoauu obyuenus.

OmHO#l W3 BaXHEWIIMX 3aJa4 OCHOBHOTO oOImIero oOpa3oBaHUsS SIBISETCS IOJATOTOBKA
o0y4armuxcs K 0CO3HAHHOMY M OTBETCTBEHHOMY BBIOOPY >KM3HEHHOTO U NMPO(ECCHOHAIBLHOTO IMYTH.
OOyuaroriuecs: T0JHKHbI HAYYUTHCS CAMOCTOSITEIBHO CTaBUTh LIEIH M ONPEIEIIATh MyTH UX JOCTHKCHHS,
WCIIOJIb30BaTh MPUOOPETEHHBIH B LITKOJIE OMBIT B pealIbHOM )KU3HHU, 32 paMKaMH y4eOHOTO Mpoliecca.

Xumus Kak y4eOHBIA TIpeJMET BHOCHT CYIIECTBCHHBIM BKJIAaJ B BOCHHTAHHUE W DPa3BUTHE
oOyJarmuxcs; OHa IpH3BaHA BOOPYKHTh WX OCHOBaMH XUMHUCCKUX 3HAHUM, HEOOXOIUMBIX JUIS
MTOBCETHEBHOM KHU3HU, 3aT0KHUTh (PYHAAMEHT JIs JaTbHEHIIEro COBEPIIECHCTBOBAHMS JTUX 3HAHHM, a
TaKkke CrocoOCTBOBaTh 0€30MacHOMY MOBEICHHUIO B OKpYKalollel cpeie U OepekHOMY OTHOIICHUIO K
Hel. Pa3BuTHe MO3HABATENbHBIX UHTEPECOB B MPOIIECCE CAMOCTOSTENHHOTO MPUOOPETEHHUSI XUMUYECKUX
3HAHWUI U UCTIOJIH30BaHUE PA3TUYHBIX HCTOUHUKOB HH(POPMAIIUH, B TOM YHCII€ KOMIIBIOTEPHBIX.

Bocnutanue yOeXJIEeHHOCTH B TMO3WTUBHOM pOJIM XMMHHM B JKU3HM COBPEMEHHOTO OOIIECTBA,
HEO0OXO0IMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U OKPYKAIOIIEH cpere.

1.4  Obwasn xapakmepucmuka yueonozo npeomema.
B conepkanuu 1aHHOTO Kypca MpeAcTaBlIeHbl OCHOBOTIONATAIOIINE TEOPETUISCKUE CBEICHUS T10
XMMHH, BKJIIOYAIONINE U3YUYEHUE COCTaBa U CTPOSHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHUS,



HCCIIEA0BAaHUE 3aKOHOMEPHOCTEM XUMHUYECKUX IIPEBpPALlCHUN M IIyTeW YIPAaBICHUS HMMHU B LEJIAX
IIOJIy4E€HUS BEIECTB, MATEPUAJIOB, JHEPTUHU.

Copnepxxanue y4eOHOrOo NpeAMeTa BKIIOYACT CBEACHUS O HEOPraHMYECKHUX BEIIECTBAX, HX
CTPOCHMHM M CBOMCTBAaX, a TAKXE XUMUYECKHUX IIpOIeccaX, MPOTEKAOIIMX B OKPYXKAIOIIEM MHUPE.
Haubounee cnoxueie aneMeHTsl OyHAAMEHTAIBHOTO pa COJACpPKaHUs 001Iero 00pa3oBaHus M0 XHUMHH,
Takue, KaK OCHOBBI OpPraHMYE€CKONW W NPOMBILUIEHHOW XUMHH, MEPEHECEHBI B NPOrpaMMy CpeaHEN
(monHOM) 00111€00pa30BaTENbHON HIKOJIBI.

TeopeTnuecKkyr0 OCHOBY M3YYEHHsI HEOPraHUYECKOM XMMHHU COCTaBIIIET ATOMHO-MOJIEKYJISIPHOE
ydeHue, nepuoaudeckuii 3akoH .M. MenneneeBa ¢ KpaTKMMM CBEACHUSMHU O CTPOEHUU aTOMOB, BUAAX
XUMHUYECKOH CBS3HU, 3aKOHOMEPHOCTSX IPOTEKAHUN XUMUYECKUX PEAKIIMA.

B m3yuenunm xypca 3HAUMTEIBbHA POJIb OTBOJUTCS XMMHYECKOMY JKCIEPUMEHTY: NPOBEICHUIO
MIPaKTUYECKUX U JIaDOpAaTOPHBIX pabOT M ONUCAHUIO MX PEe3yJbTaTOB; COOJIIOJCHUI0 HOPM U IpaBUII
MOBE/ICHUS B XMMHUECKUX JIJaO0OpaTOpHUsX.

1.5  Pesynrvmamul oceoenusn yueonozo npeomema «Xumusny.
N3yuenne XMMUU B OCHOBHOM IIKOJIE JA€T BO3MOXKHOCTH JOCTHYb CIEAYIOIIUX PE3yJbTaTOB B
HaIpaBJICHUU JIMYHOCTHOI O Pa3BUTHS:

1. BOCIIUTAaHHE POCCUMCKON Tpa)KaHCKOM WACHTUYHOCTU: NATpUOTHU3MA, JIIOOBU U
yBakeHHIO K OTe4YecTBy, UyBCTBA FOPJOCTH 3a CBOK POMHY, 32 pOCCUICKYI0 XMMUYECKYIO HAYKY;
2. (opMUpOBaHHUE LEIOCTHOTO MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAayKH U OOLIECTBEHHOW MPAKTHKH, a TaKXKe€ COLHUAIbHOMY, KYJIbTYPHOMY,
SI3BIKOBOMY M TyXOBHOMY MHOT0O0OPa3nio COBPEMEHHOTO MHPA;

3. (dbopmMupoBaHHE OTBETCTBEHHOTO OTHONIIEHUS K YYEHHUIO, TOTOBHOCTH |
CMOCOOHOCTH K CaMOPa3BUTHIO M CaMOOOpA30BaHWIO HAa OCHOBE MOTHBAIMH K OOYUEHHIO H
MMO3HAHWIO, BBIOOPY MPOGUILHOTO 0O0pa3oBaHHUA Ha OCHOBE HHGOPMAIIMU O CYIIECTBYIOIINX
npodeccusx W JIMYHBIX TPOPECCHOHATBHBIX MPEINOYTCHUH, OCO3HAHHOMY MOCTPOCHUIO
WHIWBHIYAIBHON 00pa30BaTeNbHOW TPAGKTOPUM C yYETOM YCTOWYHMBBIX ITI03HABATEIBHBIX

WHTEPECOB;
4, dbopMupoBaHNE KOMMYHHMKATUBHOW KOMIIETEHTHOCTH B  00pa30BaTEIIbHOM,
0O0IIECTBEHHO TIOJIE3HOH, y4eOHO-HCCIIeIOBATENBCKOM, TBOPUECKOM U APYrUX BHAAX JICSITEIHHOCTH,
5. (dbopMupoBaHHE TTOHUMAHUsI IICHHOCTH 3JI0pPOBOTO M 0€30MacHOTr0 00pa3a >KU3HHU;

YCBOGHHE MPaBUJI MHAUBUAYAILHOTO U KOJUIEKTUBHOTO O€30MAacHOTO MOBEACHUS B UPE3BBIYANHBIX
CUTYAIUSX, YTPOXKAIOUIUX KU3HU U 3J0POBbIO JIIOJIEH;

6. (¢hopMHpoBaHHE MO3HABATEILHOM M MH(POPMAIMOHHON KYyIbTYphl, B TOM YHCIIE
pa3BUTHE HABBIKOB CaMOCTOSITEIBHON PAaOOTHI C y4eOHBIMU MOCOOMSMH, KHUTAMH, OCTYITHBIMU
WHCTPYMEHTAMH U TEXHUYECKUMU CPECTBAMU MHPOPMAITMOHHBIX TEXHOJIOTHIA;

7. (hopMHpOBaHKE OCHOB PKOJOTHYECKOTO CO3HAHMS HA OCHOBE MPU3HAHUSA [ICHHOCTH
KU3HU BO BCeX €€ MPOSBICHUSIX M HEOOXOJWMOCTH OTBETCTBEHHOTO, OEpEe’KHOTO OTHOIICHUS K
OKpY’Karole cpene;

8. pa3BUTHE TOTOBHOCTH K pPEHICHUIO TBOPYECKMX 3aJay, YMEHHsS HaXOIWTh
aJIecKBaTHbIE CIOCOOBI TMOBEICHUS M B3aHUMOJCHCTBHS C THapTHEpaMH BO BpeMs Yy4eOHOU U
BHEYUEOHOW JesITeNbHOCTH, CHOCOOHOCTH OIICHMBATh MPOOJIEMHBIE CUTyalldd U OIEPaTUBHO
MIPUHUMATh OTBETCTBEHHBIE PEUICHUS B PA3IMYHBIX MPOIYKTUBHBIX BUJAX AEATEIbHOCTH (yueOHas
MTOUCKOBO-UCCIEI0BATENbCKAsI, KITyOHAas!, MPOEKTHAs!, KPY>KKOBasi U T. TI. )

MeTanpeAMeTHBLIMH  pe3ylbTaTaMHd OCBOEHHS OCHOBHOW 0Opa30BaTEeNbHOW MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs SBISIFOTCS:

1. OBJIAACHUC  HaBbIKaMH  CaMOCTOATCIIBHOI'O an06peTeHH51 HOBBIX 3HaHPII>i,
OopraHusanuun y‘Ie6HOI>'I ACATCIIBHOCTHU, ITIOUCKaA CPCACTB eé OCYHICCTBJICHUA,
2. YMCHHC IUIAHUPOBATH IMYTHU MHOCTUKCHUA IeJe Ha OCHOBE CaMOCTOSTEIBHOIO

aHaJM3a YCIOBUHM U CPEICTB UX JOCTHXKEHUS, BBIIENIATh AIbTEPHATHUBHBIC CIIOCOOBI TOCTUKEHUS
1eJIM U BBIOMpaTh Hanbosiee 3 GeKTUBHBIN COCO0, OCYIIECTBIIATh O3HABATENBHYIO pe(IIEKCHIO
B OTHOILIEHHUH JICUCTBUH 10 pEIIEHUIO YUeOHBIX U MO3HABATEIbHBIX 3aJ1ay.



3. YMEHHME I[OHUMAaTh IpOOJIEMY, CTaBUTh BOIIPOCHI, BBIJBUraThb THUIIOTE3Y, JaBaTh
ONpeNeNieHne  TOHATHAM, KIaCCU(PHUIMPOBATH, CTPYKTYpHpPOBATh MaTepual, MPOBOJUTH
OKCIIEPUMEHTHI, apPryMEHTHPOBATh COOCTBEHHYIO TMO3UIMIO, (OpMYyIHpOBaTh BBIBOJABI U
3aKJII0YCHUS;

4. YMEHUE COOTHOCUTb CBOM JICUCTBUSA C IUIAHUPYEMBIMH  pe3yJbTaTaMH,
OCYLIECTBJIATH KOHTPOJIb CBOEH JEATEIBbHOCTH B IPOLECCE NOCTUKEHHUS PE3yJIbTATa, ONPEACIATh
crocoObl JIEHCTBHI B paMKax NpPEIIOKEHHBIX YCIOBUH W TpeOOBaHWM, KOPPEKTHPOBATH CBOM
JIEMCTBUSA B COOTBETCTBUU C U3MEHSAIOUIEHCS CUTYaIUEN;

o. dbopmMupoBaHHEe W pPAa3BUTHE KOMIIETEHTHOCTH B OOJAacTH HCHOJIB30BAHUS
WHCTPYMEHTOB M TEXHHUYECKUX CPEICTB HH(GOPMAIMOHHBIX TEXHOJOTHH (KOMIBIOTEPOB H
[IPOrpaMMHOTO OOECIeueHHUs1) KaK MHCTPYMEHTAJbHO OCHOBBI Pa3BUTHSI KOMMYHHUKAaTHBHBIX U
[I03HABATEIbHBIX YHUBEPCAIbHBIX YU€OHBIX JIEHCTBUIA;

6. YMEHHE CO3/1aBaTh, IPUMEHITh U MpeoOpa3oBbIBaTh 3HAKU U CUMBOJIBI, MOJEIN U
CXEMBI JUIsl pelieHus yueOHBIX U M03HAaBaTEIbHBIX 33/1a4;
7. YMEHHE U3BJIEKATh MHPOPMAIUIO U3 Pa3IMYHBIX UCTOYHUKOB (BKJIIOYAs CpPEICTBa

MaccoBoi HHGOpPMAIIMK, KOMIIAKT-IUCKH yueOHOTO HazHaueHus1, pecypcbl HTepHeTa), cBOOOIHO
MI0JIb30BaThCsl CIIPABOYHOM JIMTEPATYPOIl, B TOM UHUCIIE€ U HA IEKTPOHHBIX HOCUTENSIX, COOIIOAATH
HOPMbI HHPOPMAIIMOHHON N30MpaTeIbHOCTH, ITUKH;

8. YMEHHE Ha IMPAKTUKE II0JIb30BAaTbCd OCHOBHBIMU JIOTUYECKHMH IMPHUEMAMH,
METO/JaMU HaOJIOICHUS, MOJEIUPOBaHMs, OObSICHEHNUS, PELIeHUs] TPOoOIeM, IPOTHO3UPOBAHUS U
Ap-;

9. YMEHHE OpraHU30BBIBATH CBOIO >KM3Hb B COOTBETCTBHM C IPEACTABICHUSMHU O

3I0pOBOM 00pa3e JKU3HHM, MpaBax U 00A3aHHOCTAX TpakJaHUHA, LIEHHOCTSIX OBITHS, KYJIbTYpHl U
COIIMAJILHOTO B3aMMOJICHCTBHS;

10.  ymeHMe BBINOJHATH MO3HABATEIbHBIE U TMPAKTUYECKHE 3aJaHUsA, B TOM YHCIE
MIPOEKTHBIE;
11.  ymeHHMe CaMOCTOSITEIbHO W apryMEHTHPOBAHHO OIICHMBATh CBOM JCUCTBUS U

JEWCTBUSL OJJHOKJIACCHUKOB, COJEPKATEIHbHO OOOCHOBBIBAas MPABUIBHOCTh WJIM ONIMOOYHOCTH
pe3yibTata M crocoda IEHCTBHSA, aJeKBATHO OIICHWBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy
(aKTHYECKOTO0 WM TPEAIO0JIaraeMoro pacxoia PecypcoB Ha pEIICHHWE 3a/Jadyd, a TaKKe CBOU
BO3MO>KHOCTH B JIOCTH)KEHUH LIEJTH OTIPEICIICHHON CII0KHOCTH;

12.  ymenwme paboTaTh B rpyIie — 3G(PEeKTUBHO COTPpYAHUYATH M B3aMMOJICHCTBOBATh Ha
OCHOBE KOOPAMHAIMHM PA3JIMYHBIX IMMO3WUIMHA MpU BBIPAOOTKE OOIIEro pEenIeHUs] B COBMECTHOU
NeATeNbHOCTH, CIyIlaTh TNapTHepa, (opMyiaupoBaTh W apryMEHTUPOBaThH CBOE MHEHHUE,
KOPPEKTHO OTCTaMBATh CBOIO MO3UIIMIO M KOOPJHMHUPOBATH €€ C TIO3HIIMHU MTAPTHEPOB, B TOM YHCJIC
B CUTYyallUW CTOJIKHOBEHHsSI WHTEPECOB; MPOJYKTUBHO pa3peniath KOH(IMKTH Ha OCHOBE y4eTa
WHTEPECOB U TO3MIMK BCEX €ro yJYaCTHHKOB, IMOWUCKAa M OICHKH aJbTCPHATHUBHBIX CIIOCOOOB
paspenieHus KOHPIUKTOB.

IIpenmeTHbiMu pe3yjbTaTamu ocBoeHuss OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHUs SABISIOTCS:

1. dpopmupoBaHUE TIEPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MPEJICTABICHUI O BELIECTBAX,
UX TMPEBPANICHUAX M MNPAKTUYCCKOM IPUMEHCHHUHU; OBJIAJICHUE TMOHATHHHBIM aIapaTtoM |
CUMBOJIMYECKUM SI3bIKOM XUMUH;

2. oco3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHUYECKOM Haykh Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, XMMHMUYECKUX MPEBpALICHUI OpraHMYeCKUX W HEOPTaHWYEeCKHX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHU JKUBOW M HEKUBOUW MPUPOIBI; YTIyOlIeHne MpeaCTaBICHH 0
MaTepHUaTbHOM €MHCTBE MUPA;

3. OBJaJieHWE OCHOBAMHM XHMHYECKOW TpPaMOTHOCTH: CHOCOOHOCTBIO AaHANU3UPOBATh U
OOBEKTUBHO OIICHUBATh JKU3HEHHBIC CUTYAIlMU, CBSI3aHHBIE C XHMHEH, HaBBIKAMHU 0O€30TacCHOTO
oOpallleHus: C BEUIECTBAMH, UCIOJIB3YEeMbIMU B MOBCEIHEBHOW JKU3HH, YMEHHEM aHAIN3UPOBATH U
TUTAHUPOBATH DKOJIOTUYECKU O€30TacHOE MOBEACHUE B IENIAX COSPEKESHUSI 3I0POBBS U OKPYKAIOIIEH
Cpebl;



4. ¢dopMupoBaHME YMEHHH YCTaHaBIMBATh CBS3M MEXJAY peaJbHO HAOIIOAaEMBbIMU
XMUMUYECKUMHU SIBICHUSMH U TPOIECCaMU, MPOUCXOSIIIMMU B MHKPOMHpE, OOBSICHATH HPUYHHEI
MHOT000pa3usi BEUIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHS, a TaKKe 3aBUCHMOCTb
MIPUMEHEHHSI BEIIECTB OT MX CBONCTB;

5. mpuoOpeTeHHsT OMbITa HCIOJB30BAaHHUS PA3IMYHBIX METOJOB M3YYEHHS BEIECTB;
HAOIIOIEHUS 33 MX MPEBPAICHUSMH TPU MPOBEACHUH HECIOXKHBIX XUMUYECKUX 3KCIIEPUMEHTOB C
HCII0JIb30BaHUEM JTa00OPATOPHOTO 000PYAOBAHUS U TPHOOPOB;

6. yMeHHE OKa3bIBaTh IEPBYIO IMOMOIIb IPU OTPABJICHUSX, O0XKOTrax W JPYTUX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 000PYIOBaHUEM;

7. oBnajgeHue npueMamMu paboTel ¢ uHGpOpManMEH ~ XMMHUYECKOTO  COJACp)KaHUs,
NpeCTaBICHHON B pa3Ho (opme (B BHIE TekcTa, (GopMyl, TpapuKOB, TAOIUYHBIX TAHHBIX, CXEM,
dororpadmii u np.)

8. co3manme OCHOBBI [uisi (OPMHUPOBAHMS HWHTEpECa K PACHIMPEHHIO W  YIIIYOJCHHIO
XAMUYECKUX 3HAHWW M BBIOOpa XMMHUHM KaK MPOQHILHOTO TpeAMEeTa IMpH INepexo]e Ha CTYNEeHb
cpenHero (momHOTO) oOOIIEro oOpa3oBaHHs, a B JaJbHEHIIEM W B KauecTBE cQepbl CBOE
pohecCHOHANTBHOM JIeATETLHOCTH;

9. ¢opmupoBaHUe TPEACTABICHNN O 3HAUYEHUH XUMHUYECKOW HAyKH B PEIICHUH COBPEMEHHBIX
HKOJIOTUYECKUX TPOOJIeM, B TOM YHCIE€ B TPEIOTBPAIICHHH TEXHOTEHHBIX M OKOJOTHYECKUX
Karactpod.

2. Cooeporcanue yueonozo npeomema «Xumus»
Pacnpeodenenue cooeprccanusn no Kiaccam:

8 kuacc.

Pa3znen 1. OcHOBHbBIE OHATHUS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPeEACTABJIEHU)

[Ipenmer xumuu. XuUMHST KaK 4YacTh €CTECTBO3HAaHMWsA. BemiectBa M ux cBoiicTBa. YucThie
BElIECTBAa U cMecu. MeToapl MOo3HaHUS B XUMMM: HabOmofeHue, skcrepuMmeHT. [Ipuembl Ge3omacHo
paboThl ¢ 00opynoBaHuEM U BemecTBaMu. CTpoeHHUE TIaMEHH.

UYucrtele BemectBa W cMmecH. CrnocoObl OYHMCTKHM BEILECTB: OTCTaMBaHUE, (UIBTPOBAHMUE,
BBIITAPUBAHNUE, KPUCTAIUIM3ALHUS, TUCTULLALMSA. PU3NYECKUEe U XUMHUYECKHE SIBJICHUSA. XUMUUYECKUE
peakuuu. [lpu3HaKM XMMHUYECKMX pEaKIUid M YCIOBHUS BO3HUKHOBEHMS W TEUEHUS XHUMHUYECKUX
peaKkui.

ATOMBI, MOJEKYJbl M HOHBL. BellecTBa MOJEKYJISAPHOIO K HEMOJIEKYJISPHOTO CTPOCHHUS.
Kpucrannuueckue u amopduble BemiecTBa. Kpucramuinyeckue pelIeTKU: HOHHAs, aToMHas |
MoJekyisipHas. lIpocteie U ciioxHble BemiecTBa. XHMMHYECKUH 3J€MEHT. MeTamibl U HEMETaJlIbl.
AToMHasg eauHuia Maccbl. OTHOCUTENbHAs aTOMHas Macca.  SI3pIk XUMHHU. 3HaKW XUMHYECKHX
AJIIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BemlecTBa. Xumuueckue ¢Gopmynbl. OTHOCHTENbHAsS
MoOJIeKyJisipHass Macca. KauecTBeHHBIM M KOJMYECTBEHHBI COCTaB BelllecTBa. BpluncieHus 1o
XuMHYecKuM (hopmymnam. MaccoBast 1011 XUMHYECKOTO 3JIEMEHTa B CIIO’KHOM BEIlECTBE.

BanenTHocTh XuMHUYECKUX 31eMEHTOB. OmpeseneHue BaJCHTHOCTH 3JEMEHTOB Mo (opmynam
OuHapHbIX coequHeHnit. CocTaBieHne XUMUYECKUX (POPMYIT OMHAPHBIX COEMHEHUH 10 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE y4EHHUE. 3aKOH COXpPaHEHUs1 Macchl BewecTB. JKu3Hb U 1eATeIbHOCTh
M.B. JlomoHOCcOBa. XUMHUYECKHE YpaBHEHUSA. TUIBI XUMUYECKUX PEAKLIUMA.

Kucnopon. Haxoxnenne B mpupoae. Ilomyuenme xkucnopoma B jabopatopuu U
MPOMBILIIEHHOCTH. @DuU3MYecKMe M XUMHYECKHE CBOMCTBAa Kuciopoaa. ['openwue. Oxkcuppl.
[Ipumenenune kucnopona. Kpyrosopot kucnopona B npupoje. O30H, aotponus kuciopoaa. Bozayx u
€ro cocran. 3aiuTa aTMOC(HEPHOTO BO3AyXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnaenue B mpupoze. [lonydenue Bogopoia B 1a00paTOPUH M MPOMBIILIEHHOCTH.
du3nyeckue W XUMHYECKHUEe CBOMCTBa Bojopojna. Bomopoa — BoccraHoBUTENb. Mepbl 0€30macHOCTH
npu padore ¢ BogopoaoM. [Ipumenenne Bogopoa.

Bopna. Meroas! onpezeneHust cocraBa BOJbl — aHalu3 U cuHTe3. Du3nyeckrue CBOMCTBA BOJBI.
Bona B mpupojie u croco0bl ee OUUCTKU. Adparusi BoJbl. XUMUYECKHE CBOWCTBA BOABI. [IpumeHeHue
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Bojbl. Boma — pactBoputens. PacTtBopumocTh BemiecTB B Boje. MaccoBas J0Jii pacTBOPEHHOTO
BEILIECTBA.

KonuuectBennsie otHomeHus: B xumuu. KonuyectBo BemectBa. Moabs. Mosisipnas Macca. 3akoH
ABoranipo. Monsipabiii 00beM razoB. OTHOCUTENBHAS MIOTHOCTH Ta30B. OOBEMHBIC OTHOIICHUS T'a30B
MPU XUMUYECKUX PEAKLIUSIX.

Baxweiimme Kiacchl HEOpPraHWYecKuX coeauHeHuil. OKCHIbl: COCTaB, KiacCHU(UKAIIHS.
OcHOBHBIE M KHCIOTHBIE OKcUbl. HomeHkiatypa okcuyoB. Pu3ndeckne M XUMUYECKHUE CBOMCTBA,
MOJTy4eHUE U TPUMEHEHUE OKCHUIOB.

IMaapoxcunpl. Kimaccudukanus rugpoxcuaoB. OcnoBanus. Cocras. lllenoun u nepacTBopumMbie
ocHoBaHus. Howmenkiarypa. ®usnueckue M XHUMUYECKHE CBOMCTBA OCHOBaHWW. Peaknus
HeuTpanuzauuu. [lonydenue u npuMeHeHne OCHOBaHUN. AMDOTEPHBIE OKCH/IBI M TUIPOKCHUIBI.

Kucnoter. CocraB. Knaccudukauus. Homenknarypa. dusnueckue u XUMUYECKHE CBONCTBA
KHUCJIOT. BBITECHUTENBHBIN psii METAIIOB.

Comu. CocraB. Knaccudukanus. Homenknatypa. @uszndeckue cBoicTBa cojieil. PactBopumocts
coJielt B BoJie. XUMHUecKue cBoiicTBa coseid. CriocoOrl mostyueHus coliel. [lpumenenue coneil.

['eneTnveckast CBsI3b MEXKy OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COCTUHECHHM.

JemoncTpanuu. O3HakoMJieHHME ¢ 00pa3llaMH MPOCTHIX M CIOXKHBIX BemiecTB. CrocoObl
OYMCTKH BEIECTB: KPUCTAILTU3AIMS, JUCTIILIAINS, XpoMaTtorpadus. ONbIThL, MOATBEPKIAIONINE 3aKOH
COXpaHEHHsT MaCChHI BEIIECTB.

[Tonydyenue u cobupanue KUCIOPOIa METOI0OM BBHITECHEHUS BO3/IyXa U BOJbI. Onpeseienne
cocTaBa Bo3nyxa. Kownekyus nepmu, kamenno2o yaus u npooyKmos ux nepepadomxkiu.

[Tonygyenue Bogoposa B anmapare Kuna, mpoBepka Boopoja Ha YUCTOTY, TOPEHUE BOJAOPO/IA,
cobupaHue BOJOPOJa METOJIOM BBITECHEHHS BO3/TyXa M BOJIBI.

Amnanu3s Bosibl. CHHTE3 BOJIBI.
3HaAKOMCTBO ¢ 0Opa3iamMu OKCHJI0B, KHCIIOT, OCHOBaHUM U cosiei. Heltpanuzanus ménoun
KHCJIOTOM B IPUCYTCTBUH MHIUKATOPA.

JlabopaTopHble onbIThI. PacCMOTpEeHME BEMIECTB C pa3IMUYHBIMU (PU3HYECKUMHU CBOHCTBAMH.
Paznenenne cmecu ¢ moMotipio MarauTa. [Ipumepbl GU3MYECKUX U XUMHYECKUX SIBJICHHUH. Peakinun,
WUTIOCTPUPYIOIINE OCHOBHbBIE MMPU3HAKN XapaKTePHBIX peaklnu. PaznoskeHne ocCHOBHOTO kapOoHaTa
Menu (I1). Peakmust 3amemmiennst Meu xKeae30M.

O3HakomJIieHHEe ¢ 00pa3laMu OKCHJIOB.

BsaunmopetictBre Bogopoaa ¢ okcuaom meau (11).

OnbIThL, MOATBEPKIAIOIINE XUMUYECKUE CBOMCTBA KUCIOT, OCHOBAaHUH.

IIpakTHyeckue padoTbl

e [IpaBuna TexHuku 0e30MacHOCTH IIpU paboTe B XMMHUECKOM KabuHeTe. O3HaKOMIICHHE C
J1a00paTOPHBIM 000PYTIOBAHUEM.

e OuncTKa 3arpsi3HEHHON TOBapEHHOU COJIH.

e [losryueHue 1 cBOMCTBA KUCIOPOAA

e [lomyyeHue Boopoaa U U3y4EHUE €ro CBOMCTB.

e [I[puroroBiieHrE PaCTBOPOB COJIEH C ONMPEIeTEHHON MACCOBOM JIOJIEH paCTBOPEHHOTO
BEILIECTBA.

e Perienne 3kciepuMeHTalbHbIX 3a7a4 110 TeMe «OCHOBHBIE KJIACChl HEOPTraHUYECKUX
COEIUHEHUI.

PacueTHble 3a7a4u:

Brruncnenue 0OTHOCUTENFHON MOJIEKYIIIPHOM Macchl BeliecTBa 1o gpopmyse. Borancnenue
MacCOBOM JIOJH DJIEMEHTA B XMMHYECKOM COCTUHEHHUH. Y CTAHOBIIEHUE MPOCTenIeit popmyIbl
BEILIECTBA 110 MAaCCOBBIM J0JISIM JIEMEHTOB.

Haxosxienne MaccoBoi 10711 pacCTBOPEHHOTO BEILIECTBA B pacTBOpE. Brruncinenne Macchbl
pPacTBOPEHHOTO BEUIECTBA U BOJABI JUIsl IPUTOTOBIIEHUS PACTBOPA ONPEACIEHHON KOHLIEHTPAIUH.

OOBEMHBIE OTHOIIEHUS Ta30B MPH XUMHUECKUX PEaKIUsIX.

Brrurcnenus mo XUMHYECKUM ypaBHEHUSIM Macchl, 00bEMa U KOJIMYECTBA BEIIECTBA OJTHOTO U3
MPOJIYKTOB PEAKIIUU TI0 MACCE UCXOHOTO BEIECTBA, 00hEMY HIIM KOJIMUYECTBY BEIIECTBA, COJEPIKAIIETO
ONPENENEHHYIO OO IPUMECEM.



Paznea 2. [leppoguyeckuii 3aK0H M epHOAUYeCKasi CHCTeMAa XUMHUYecKuX djiemenToB /.U,
Menpeneesa. CTpoenue aroma.

[lepBble MOMBITKH KIACCU(PHUKAIMKA XUMUYECKUX 37eMeHTOB. [loHATHE O Tpynmax CXOJHBIX
251eMEHTOB. EcTecTBEHHbIE ceMelcTBa IIENOYHBIX METAUIOB U TaJOr€HOB. biaropoaHsie rasbl.
Ilepnognueckunn 3axkon J.M.MenneneeBa. Ilepmonnueckass cucreMa Kak €CTECTBEHHO — Hay4dyHOE
KJIaccu(uKaus XUMHYECKUX OdJIeMEHTOB. TabmuuHas ¢opma MpencTaBieHUs KiacCH(pUKAIUU
XUMHUYECKUX 31eMeHTOB. CTpykTypa Tabnuisl «Ilepuoanyeckas cucreMa XuMuueckux snemenTos J[.H.
MenneneeBa» (kopotkas ¢opma): A- u b- rpynnel, nepuonpl. ®uU3HUECKUi CMBICI MOPSIKOBOTO
3JIEMEHTA, HOMepa MeproJia, HOMepa rPYNIbl (715 3JIEMEHTOB A-TPYII).

CrpoeHue artoMma: sSApo M 3NIEKTpoHHass o0oiouka. CocTaB aTOMHBIX siep: NPOTOHBI U
HEUTpoHbl. M30Tombl. 3apsd] aTOMHOIO $Jpa, MAacCOBOE YMCIO, OTHOCHUTENIbHAas aTOMHas Macca.
CoBpemMeHHas (HOPMYITHPOBKA MOHATHS «XUMHYECKHUI SIIEMEHT.

DnekTpoHHas 000JI0UKa aToMa: MOHATHE 00 YHEPreTUUECKOM YPOBHE (JIEKTPOHHOM CIIOE), €T0
€MKOCTH. 3aIloJIHEHHE JJIEKTPOHHBIX CJIOEB y aTOMOB JJIEMEHTOB IEPBOTO — TPETHETO IMEPUOJIOB.
CoBpemeHHast popMyIHpOBKa NEPUOIUUECKOTO 3aKOHA.

3HaueHue nepuoauveckoro 3akoHa. Hayunsle noctwkenus /.. MenneneeBa: ucnpasieHue
OTHOCUTENIbHBIX aTOMHBIX Macc, TpEJCKa3aHWE CYIIECTBOBAHUS  HEOTKPBITBIX  DJIEMEHTOB,
IIEPECTAaHOBKM XMMHUYECKUX JJIEMEHTOB B mepuoaudeckod cucreMe. JKu3zHp u gesrtensHoCcTh [
Menneneesa.

JdemoncTpaumnu:

@u3NYECKUEe CBOICTBA MIEJOYHBIX METAJUIOB. B3amMoneicTBME OKCHIIOB HATpHUs, MarHus,
docdopa, cepsl ¢ BOJIOH, HCCIEAOBAaHNE CBOMCTB MOJTYYCHHBIX MPOIYKTOB. B3anmoelicTBre HaTpusl U
Kanus ¢ Bojiod. du3nyeckue CBOWCTBA rajloTeHOB. B3anMoaeicTBHE alFOMUHUSI C XJIOPOM, OPOMOM U
HOOOM.

Pasznea 3. CTpoenne BemecTBa.

DONEeKTPOOTPULIATEIBHOCTh XUMHYECKUX 31€MEHTOB. OCHOBHBIE BHUABI XHUMHYECKON CBS3U:
KOBAQJICHTHAsl HENOJISIpHAs, KOBAJCHTHAs MOJSApHAs, HOHHAas. BalleHTHOCTh 53JIEMEHTOB B CBETE
3NeKTpOHHOU Teopun. CTenenb okuciaeHus. [IpaBumna onpenenenus creneHe OKUCIEHUS JIEMEHTOB.

JdemoHncTpaumnu:

Conocrapnenue (GU3NKO-XUMUYECKUX CBOWCTB COEIMHEHUN C KOBAJIEHTHBIMHM M HOHHBIMU
CBS3MH.

9 kJacc.
Pa3znes 1. MHoroo0pasue XuMHU4YeCKUX pPeaKkuil.

Knaccudukanuss XUMUYECKHX pEaKIUil: peakuud COCIWHEHUS, DPAa3JIoKEeHUs, 3aMelleHus,
oOMeHa. OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. OKUCIUTEIh, BOCCTAHOBUTENb, IPOLIECCHI
OKHUCJIEHUsI U BOCCTaHOBIICHUs. COCTaBICHUE YPAaBHEHUI OKUCIUTENIBHO ~-BOCCTAHOBUTEIbHBIX PEAKIINI
C TIOMOIIIBIO METO/a ANEKTPOHHOTO OanaHca.

TennoBbie 3h(deKTl XUMHUYECKUX peaKIuid. JDK30TEPMUUYECKHE U DHIOTEPMUUYECKHE PEaKIUU.
Tepmoxumuueckue ypaBHeHus. PacueTbl 10 TEPMOXUMUYECKUM YPaBHEHUSM.

CKOpOCTh XMMUYECKUX peakiuil. @akTopbl, BAUSIOLIME HA CKOPOCTh XUMUUYECKTX PEAKIUN.
[lepBoHauanbHOE MPEACTABICHUE O KaTaJIU3E.

Oo6paTtumsie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHUH.
XUMHUUYECKHE PEAKIUU B BOJHBIX PAacTBOpax. DJEKTPOJHUTHI U HEIIEKTPOJIUTHL. HOHBI.
Karvonsl u aHuoHbl. ['mapaTHas Teopus pacTBOPOB. DNEKTPOJIUTHYECKAs JTUCCOLMALHUS KHCIOT,
ocHoBaHUW u conedd. Crnabble W cunbHble dSIeKTponuThl. CreneHs auccouuanuu. CTeneHb
nucconuanuu. Peakuuu MOHHOTO OOMEHa. YCIIOBUS TEUEHHUS PEeakiuii MOHHOTO OoOMeHa J0 KOHIa.
XUMUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEAMHEHUN B CBETE MPEICTaBICHUN 00
ANEKTPOJUTUYECKOW AUCCOUMALMA W OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX peakuuid. Ilonstue o
TUAPOIIN3E COJIEH.
JdemoHncTpaumnu:
[IpuMepsl 3K30- ¥ SHIOTEPMHUUECKUX PEAKIIHII.



B3aumopeiictBue LMHKa € COJSIHOM M YKCYCHOM  KHMCIOTOW.  B3ammopeiictsue
IPAHYJIMPOBAHHOTO [IMHKA U IMHKOBOM IIBUIHA C COJITHOW KUCIIOTOM.

BsaumopneiictBue okcuna meau (I1I) ¢ cepHoil KucinoToi pa3HON KOHLEHTpALUM IpU pa3HBIX
TeMIlepaTypax.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE.

I'opeHue cepsl B pacIiaBIeHHOM CEIIUTPE.

HcnbiTaHne pacTBOPOB BEIIECTB HA DJIEKTPUUYECKYIO ITPOBOIUMOCTb.

JIBM)KEHHE HOHOB B MIEKTPUYECKOM II0JIE.

IIpakTnuyeckune padoThI:

N3yuenue BIUsHNS YCIOBUM IPOBENCHHS XUMHUYECKON PEAKIIMK Ha €€ CKOPOCTb.

Pemenne skcriepuMeHTanbHBIX 3a1a4 1Mo TeMe «CBOMCTBAa KUCJIOT, COJIEH M OCHOBAHHWM Kak
JJIEKTPOJIUTOBY

JlabopaTopHbIe ONBITHI:

Peakuuu oOMeHa Mex 1y pacTBOpaMH 3JIEKTPOJIUTOB

PacyerHble 3a1a4n: BeruucieHus Mo TepMOXUMHUYECKUM YPABHEHUSAM PEAKLIUAM.

Pa3nen 2. MHoroo6pasue BeuecTs.

Hemerannel. ['anorensl. [lonoxkenue B nepuoauveckoil CUCTEME XUMUUYECKUX AJIEMEHTOB,
cTpoeHne ux aromoB. Haxoxnenwe B mpupone. @PuU3NUECKME M XMMHYECKHE CBOMCTBA TaJIOTEHOB.
[lonyyenne w mnpumeHeHue ranoreHoB.  Xiyop. Dusmyeckne M XHUMHYECKHE CBOWCTBA XJIOpA.
[Ipumenenne xsopa. Xnoposogopon. dusnueckne cporctBa. llomyuenne. ConsiHHasg kucinora U e€
coymm. KauecTBeHHast peakiys Ha XJIOPUA-HOHBI. Pacrio3HaBaHue XJI0pUI0B, OpOMHUIOB, HOIUIOB.

Kucnopon u cepa. [lonoxxenue kucnopona u cepsl B [ICXD, ctpoenne ux aromoB. Cepa.
Amnorponus cepsl. @uznueckne M XUMU4eckne cporcrtBa. Haxoxnenwe B mpupone. [IpumeHeHune
cepsl. CepoBosioposa. CepoBoaopoaHAS KHCIOTa U ee coiii. KaduecTBeHHast peakius Ha Cyib(UI-UOHBI.
Oxkcun cepsl (1V). dusnyeckne u xumuueckne cBoiictBa. [Ipumenenne. CepHHUCTAst KUCIOTA U €€ COJIH.
KauectBennas peaknus Ha cynbput-uonsl. Oxcup cepsl (V). CepHas kucinora. XUMHUYECKHUE CBOWCTBA
paz0aBIICHHOW M KOHIIEHTPUPOBAHHOW cepHOU KucaoThl. KadecTBeHHast peakumsi Ha Cyab(aT-uOHBI.
XHWMHUYECKUE PpEAKIUH, JEeKAIUEe B OCHOBE IIOJYyYEHUS CEPHOM KHUCIOThl B MPOMBIIIJIEHHOCTH.
[IpumeHeHne cepHOl KUCIOTHI.

Azotr u docdop. Ilonoxkenue azora m ¢ochopa B IICXD, crpoeHne ux aroMoB. A3OT,
¢usznueckue M XMMHUYECKUE CBOWCTBa, MOJIydeHHWE U TpuMeHeHue. KpyroBopoT a3zoTa B MpHUpoOjE.
AmmMmuak: u3nueckue u XMMUYECKUE CBOMCTBA, MojydeHne u npuMmenenue. Coyim aMMoHUA. A30THas
KHCJIOTa U €€ cBoMcTBa. OKHUCINUTENbHBIE CBOWCTBA a30THOM KUCIOTHI. [loydyeHne a30THON KUCIOTHI B
naboparopun. XHUMHUYECKHE pEaKLWH, JIekKAIlMe B OCHOBE IMIOJIy4E€HUS a30THOM KHCIOTHI B
npombllIeHHOCTH. [IpuMeHeHne a30THOM KuUCHOThl. COnM a30THOW KHCIOTBI M UX IPUMEHEHHE.
A30THBIE y10OpEeHUS.

®ochop. Amnorponus dochopa. Pusznyueckue M XuMUYeckue cBoiictBa (ocdopa. Oxcupg
docdopa (V). Oprodochopnas kucinota u ee conu. PocopHbie yroOpeHus.

VYrnepon u kpemuuid. llomoxxenune yraepoma u kpemHus B [ICXD, cTpoeHwe uX aToOMOB.
VYrnepon. Ammorponusi yriepoja. PuznyecKue U XHUMHYECKHE CBOWCTBA yriepoaa. AcopOrus.
VYrapuselif ra3, cBOHCTBa M (DU3HOJIOTHUECKOE JICHCTBHME HA OpPraHu3M. YTJIEKHCIBIA Ta3. YTojbHas
KHucnoTa U ee conu. KauecTBeHHBbIE peakiuu Ha KapOOHAT-HOHBL. KpyroBopoT yriepona B MpHpO/IE.
Oprannyeckue COeAUHEHNS YIIIEpOaa.

Kpemuuit. Oxcun kpemuus (4). Kpemuueas kucnorta u ee conu. Cmexno. Llemenm.

Mertamnsl. [lonoxxenne MerawmoB B [ICXD JI.M.MenneneeBa, CTpO€HHME HMX aTOMOB.
Meramnnueckast cBsizb. PU3MUECKUE CBOWCTBA METAUIOB. Ps/l aKTMBHOCTH METaJUIOB. XUMHUYECKHE
cBoiicTBa MeTaiuioB. Ob1Me crocoOb! moaydenust MmetauioB. CriiaBel MeTauioB. lllenodynbie MeTamib.
[lonoxeHne IMETOYHBIX METAUIOB B MEPUOJUMYECKON CHCTEME, CTPOEHHE MX aroMoB. HaxoxkneHue B
npupoje. MarHuii M KaJblMi, MX BaxHeWmue coenauHeHHsd. JKeCTKOCTh BOJBI U CIIOCOOBI €€
YCTpaHEHHS.



Amomunuii. [lonoxeHue aalOMHHHS B IIEPUOJUYECKONM CHUCTEME, CTPOEHHE €ro aroMa.
Haxoxnenue B npupoje. Pusnyeckne M XMMUUYECKHE CBOICTBA allfOMUHUS. AM(POTEPHOCTh OKCHIA U
TUAPOKCUIA ATFOMUHUSL.

Kenezo. I[lonoxenue xene3a B IEPUOJAUYECKON CUCTEME, CTPOCHHE ero atoma. HaxoxaeHue B
npupoae. PU3NYECKUE U XUMUYECKUE CBOKCTBA KeJe3a. BaxHellne COEUHEHHS Keme3a: OKCUIbL,
ruapokcuabl U conu xenesa (1) u sxenesa (111). KauectBennsie peakiiny Ha HOHBI.

JdemoHcTpaumuu:

@u3nyecKue CBOMCTBA TAIOI€HOB.

[Tonyuenue XJI0poBOIOPOAA U PACTBOPEHUE €TI0 B BOJE.

AnnorpornHsie Moaudukanuu cepsl. OOpasbl IPUPOIHBIX CYIb(UIOB U CYIbPATOB.

[lonyuenune ammmuaka u ero pactBopeHue B Boje. O3HaKOMJIeHHE ¢ 0Opa3liaMHd IPUPOJHBIX
HUTPATOB, PochaToB

Monenu KpuCTaJUIMYECKUX PEeIETOK anMasa U rpaduTa. 3HaKOMCTBO ¢ oOpa3laMu IpUPOIHBIX
KapOOHATOB M CHJIMKATOB

3HaKOMCTBO ¢ oOpa3lamMl Ba)XKHEHWIIUX COECJUHEHWN HATpus, Kajlus, MPUPOTHBIX COECTUHEHUI

KaJmplus, pyJamMH >Kejesa, COEIMHEHUSIMH  aJTFOMUHMUS. B3aumopeiicTBue  LIENIOYHBIX,
IIEJIOYHO3EMETIbHBIX METAJNIOB M aJIIOMUHUSA ¢ BOJI0M. CokKUraHue JKene3a B KHUCIOPOJE U XJIOPE.

IIpakTnuyeckune padoThI:

[Tony4yeHue COITHONM KUCIIOTHI U U3yYEHUE €€ CBOMCTB.

Pemenue skcriepuMeHTaNbHBIX 3a7a4 1o TeMe «Kucnopos u cepa»

[Tonyuenue amMmmuaka u U3y4eHHe €ro CBOMCTB.

[Tonyuenue oxcuaa yrnepona (1V) u uzyuenue ero cBoiicts. PacnosnaBanue kapOOHaTOB.

Pemenue sxkcrepuMeHTaNbHBIX 3a1a4 M0 TeMe «MeTallibl U UX COeTMHEHUS.

JlaGopaTopHbIe ONBITHI:

BeITecHeHMe rajoreHaMu Apyr apyra U3 pacTBOPOB UX COEAMHEHHH.

KauectBennsie peakuuu cynbpua-, CymbpuT- U Cyiabhar- HOHOB B PACTBOPE.

O3HakomiieHHE ¢ 00pa3LiaMu cepbl U €€ MPUPOJIHBIMU COEANHEHHUSIMH.

BsauMmonelnicTBue cojieii aMMOHHUS CO IIIETOYaMHU.

KadecTBeHHbBIE peakui Ha KapOOHAT- U CHJIMKAT- HOHBI.

KauecTBeHHast peakius Ha YrJI€KUCIIbIN ras3.

W3yuenne o0pa3noB MeTauioB. B3aumopgelcTBMe MeTasioB C  pacTBOpPaMHU  COJIEH.
O3HakoMJIeHHE CO CBOMCTBAaMM M IIpeBpallleHUsMHM KapOOHaTOB M ruapokapOoHaroB. Ilomydenue
THJIPOKCUA AIFOMUHMSI M B3aUMOJIEUCTBUE €ro ¢ KUCIOTaMHU U 1ienoyamu. KauecTBeHHble peakiuy Ha
vonsl Fe?* u Fe3*

PacuerHnle 3agauu:

Bbruncrienus no XMMHUYECKUM YPaBHEHUSIM Macchl, 00bEMa MIIM KOJIMYECTBA BELIECTBA OJHOTO M3
IPOJYKTOB PEAKLUHU 110 MAaCCe UCXOJHOTO BEIECTBa, 00bEMY MM KOJMYECTBY BEILECTBA, COJAEPIKALIETO
OIpeNIeNEHHYIO JIOII0 MpUMecei.

Pasznea 3. KpaTkuii 0030p BaxHelIINX OPraHudeCKUX BellecTB.

[Ipeamer oprannueckoil xumuu. HeopraHmyeckue ¥ OpraHUYECKHE COCAMHEHHS. YTIepod —
OCHOBA *U13HU Ha 3emiie. OCOOEHHOCTH CTPOCHHSI aTOMa Yriepoa B OPraHUuYeCKUX COCTUHEHUSIX.

VYrnesomopoasl. IlpenenvHble yraeBogopoAbl. MeraH, 3TaH, NOpoONaH — MPOCTEHIINe
MPEJICTaBUTENN  TMPEACNbHBIX  yriieBoaopoaoB.  CTpykTypHble  GOpMYyIbl  YIIIEBOJOPOIOB.
['omonoruueckuii pan npeaenbHbIX yriaeBoaopodoB. ['omonoru. @usnyeckue U XMMUYECKUE CBOMCTBA
MpeAeNbHBIX YIIeBOAOPOAOB. Peakunu ropenus u 3amemienus. HaxoxaeHue B npupojae NpereiabHbIX
yraeBoopoJoB. [IpuMeHenne Mmetana.

HenpenenbHubie yriaeBoaopoAbl. DTUICHOBBIM psill HEMPEAEIbHBIX YIIE€BOAOPOAOB. OTHIIEH.
du3nueckrue 1 XMMUYECKHE CBOMCTBA ATHIICHA.

AUETUIICHOBBIN psJl HEMpEeAeNbHBIX YIrieBoAOpoaoB. AmneruieH. CBOHCTBa alleTHIIEHA.
[IpuMeHeHue aneruneHa.



[TpousBoaHbie yrieBoAopoaoB. Kparkuii 0030p OpraHMYecKUX COSAMHEHUN: OJHOATOMHBIC
CIHUPTHI, KapOOHOBBIE KHUCIIOTHI, CIOXKHbBIE (HUPHI, KUPbI, YrIEBOJAbI, aMHHOKUCIOTHI, Oenku. Ponb
OEJIKOB B OpraHU3Me.

[loHsiTHE O BBICOKOMOJIEKYJIAPHBIX BellecTBax. CTpyKTypa HOJMMEPOB: MOHOMED, MOJIUMED,
CTPYKTYPHOC 3BCHO, CTCIICHD MMOJIMMEPHU3AlIUN. HOHI/IBTI/IJICH, MMOJIMITPOIHJIICH, ITOJIUBUHUIIXJIOPU.

JdemoHcTpaumuu:
Mopnenu MoJIeKyl OpraHMYeCKMX COeAMHEHHMH. ['opeHue yrieBoJopoJ0B U OOHApYXKEHHE
IIPOJIyKTOB X ropenusi. Kauecrsennas peaxkuus Ha sTwiieH. [lonydenue sTueHa.
PacTBopenue sTuiioBoro cnuprta B BojJe. PactBopeHue riuieprHa B BOJE.
[TonydyeHnue u CBOMCTBA YKCYCHOW KHMCJIOTHI. MccinenoBaHue CBOMCTB KHUPOB: PaCTBOPUMOCTH B

BOJC U OPraHUYCCKUX paCTBOPUTCIIAX.

KauecTBeHHBIE peakiu Ha IIIIOKO3Yy U Kpaxmall.
O3HakoMiIeHHE ¢ 00pa3lamMy U3JEIUi U3 OJUAITUIICHA, TOIUIPONIICHA, TOIMBUHUIXIOPHIA.
[IpakTrueckue pabOThl CrpyNNUPOBaHBI B OJIOKM —XUMHUYECKHUE TPAKTUKYMBbI, KOTOPbIE CIIy’KaT

HE TOJIbKO CPEJCTBOM 3aKpEIUIEHHUs] YMEHUM U HaBBIKOB, HO TaK)XX€ U CPEJICTBOM KOHTPOJIS 32 KAUECTBOM
ux chopMHUPOBAHHOCTH.

3. Temamuueckoe nananuposanue 8 knacc
Ne Pa3znesibl nporpaMmmel Kosn4yecTBo yacos KouanuecTBo KounuecTBo
n/n KOHTPOJILHBIX | MPAKTHYECKUX
padoT padoTt
1 [lepBoHauanbHbIE XUMUYECKHE 20 1 2
TTOHSATHUS
2 Kucnopon, okcusl, ropHHE. 6
3 Bonmopon 3
4 Bona, pacTBopbl 7 1 1
5 KonnuecTBeHHBIE OTHOIIICHUS B 4
XHUMUHU
6 OCHOBHBIE KJIACCBI 11 1 1
HEOPraHUYECKUX COCTMHCHUI
7 [Tepunoandeckuii 3aKOH 1 6
nepuoardecKas CucTeMa
XUMHUYeCKuX 3emMentoB .M.
Menneneesa
8 XuUMHYEcKas CBSA3b, CTPOCHHUE 11 1
BeIlleCTBA
Hroro: 68 4 6
B aBTOpCKYIO TpOorpaMmy BHECEHBI HEKOTOPhIE U3MEHEHUSI.
PesepBHOE BpeMst (5 4acOB) UCHONB3YETCS CIAEAYIOLIUM 00pa3oM:
¢ luac — Ha mpoBeneHue oboOmaromero ypoka mo teme «llepBoHayanbHbIe
XUMUYECKUE TTOHITHS
¢ lyac - Ha pelIeHue pacyeTHbIX 3amad «HaxokneHwe MaccoBod 10T

PaCTBOPCHHOI'O BCUICCTBA B PACTBOPC. Brrunciaenne Maccel pPaCcTBOPCHHOI'O BECHICCTBA U BOABI JJIsA
IIPUT'OTOBJICHUA paCTBOPa onpeﬂeneHHoﬁ KOHIOCHTpAaIHUuKn»

¢ 1 ywac - Ha mpoBeneHHe 00oOIIarOIIEro ypoka mo Teme «BakHeimme Kiaccsl
HEOPraHUYECKUX COECAMHEHUI»

¢ lyac — Ha mpoBeieHNe 00001IAIOIIEro Ypoka 3a Kypc XMMHHU 8 Kilacca

¢ 1 4Yac — Ha MpOBEIEHUE UTOTOBOTO TECTUPOBAHMS 3a KypC XMMHUH 8 Kilacca
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OOocHoBaHMe: TpU M3YyYECHUM HA3BaHHBIX TEM HEIOCTATOYHO BPEMEHM Ui IPOBEICHUS
0000IIAONINX YPOKOB M YPOKOB IO PEIICHHIO PAcYETHBIX M KAUeCTBEHHBIX 337ad, a YPOKH ITH
HEOOXO/MMBI, TaK KaK HalpaBJIeHbl HAa pealn3alyio BAKHEHIIUX TPEeOOBAaHUHM K 3HAHMUAM YYAIIUXCS —
IIPUMEHEHHUE TOJydeHHBIX YVY]l I BBIIOJHEHHS TPEHUPOBOYHBIX YIPAKHEHUM M IOATOTOBKE K
KOHTPOJILHOK paboTe. O000Iaromiee TeCTUPOBAHUE MTO3BOJISET BHIIBUTH CTEIICHD OBJIAZICHUS yHaITUMHUCS
3HAHMUSIMU 110 OCHOBHBIM BOIIpOCaM Kypca OPraHMYeCKOM XMMHUH; TOTOBHOCTH K ciadye EI'D no xumumn.

@opMyIMpPOBKA HA3BaHUH PA3IEIIOB U TEM COOTBETCTBYET aBTOPCKOM Imporpamme. Bee
MPaKTUYECKHE PadOTHI, AEMOHCTPALINH, Ta00PATOPHBIE OTBITHI B3ATHI U3 IIPOTPAMMBI Kypca XUMHH IS
8-9 xmaccos aBropa H.H. I'apa.

Temamuueckoe njiaanuposarnue 9 knacc

Ne Pa3zneanl nporpaMmbl KoJuunyecTBOo yacos KounuecTBo KounuectBo
n/n KOHTPOJILHBIX | MPAKTHYECKUX
pador pador
1 Knaccudukanus XuMuyeckux 5) 1
peakuui
2 XHWMHUYECKUE PEAKIIUN B BOJIHBIX 8 1 1
pacTBOpax.
3 Iamorensr 5 1
4 [Toarpynma xuciopoaa 7 1 1
5 [Toarpynma a3ota 8 1
6 VYrnepoa v KpeMHUI. 9 1 1
7 Mertanibl 13 1 1
8 [lepBoHauanbHbIe MOHATHUS 00 13 1
OpraHMYECKUX BEIeCTBAX
UTOI'o 68 5 7
5. Ilnanupyemoie pezyromamol uzyueHusn npeomema «Xumusn»

Ilnanupyemoie pezyromamot peanuzayuu npoZpammot Ro npeomemy «Xumusn»:

BrinyckHuk Hayuumces:

®  OINUCHIBATh CBOMCTBAa TBEPHBIX, >KUIKUX, ra3000pa3HbIX BEIIECTB, BBIIENAS HMX
CYLIECTBEHHbIE IPU3HAKY;

®  XapaKTEpU30BaTh BEILECTBA [0 COCTaBYy, CTPOCHMIO U CBOWMCTBaM, yCTaHABJIMBATh
IIPUYHUHHO-CIIEACTBEHHBIE CBS3U MEXy JaHHBIMU XapaKTEPUCTUKAMM BEILECTBA;

®  DACKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX IIOHATUH: aTOM, MOJIEKYIa,
XUMUYECKUN DIIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTb, MCIIOIb3YS
3HAaKOBYIO CUCTEMY XUMUH,

e  u300paXkaTb COCTaB MPOCTEHIINX BEIIECTB C MOMOIIBI0 XMMHUYECKUX (opmyn u
CYILIHOCTb XMMUYECKUX PEAKIUH C IOMOIIBIO XUMUYECKUX YPABHEHU;

®  BBIYKCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MACChl BELIECTB, a TAKKE
MAaCCOBYIO JIOJIF0 XUMHUUYECKOTO JJIEMEHTA B COCIUHEHUSX;

®  CpaBHUBATH II0 COCTABY OKCHJIbI, OCHOBAHMsI, KUCJIOTBI, COJIH;

e  KiaccUpHUIMPOBATh OKCHIBl U OCHOBAHHUS IO CBOMCTBAM, KUCJIOTHI M COJM — IO
COCTaBYy;
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e  ONHUCHIBaTh COCTaB, CBOWCTBA W 3HaueHUe (B NPHUPOAEC U MPAKTHUYECKOU
JESTEILHOCTH YEJIOBEKAa) MPOCTHIX BEIIECTB — KUCIOPO/Ia U BOJOPO/A;

®  J1aBaThb CPaBHUTEIBHYIO XapaKTEPUCTUKY XUMHYECKUX DJIEMEHTOB M Ba)KHEHUIIHX
COCIMHEHUH €CTECTBEHHBIX CEMEUCTB IIEJIOUYHBIX METAJIJIOB U T'aJIOTEHOB;

®  [0JB30BaTHCS TAOOPATOPHBIM 00OPYIOBAHUEM M XUMHYECKOH MOCYI0H;

®  [POBOJUTH HECIOXXHBIC XHMHYCCKHE OIBITHI W HAONIOJACHUS 33 W3MCHCHHEM
CBOWCTB BEIISCTB B IMPOIIECCE MX IMPEBPAIICHHI; COONIONATh NPABHUIA TEXHUKH OC30ITaCHOCTH
MIPU TIPOBEICHUU HAOIOJICHUMN U OTIBITOB;

®  pa3IMyYaTh HKCIEPUMEHTAIBHO KHCJIOTHI W IIEJIOYH, IMOJb3YSICh HHAMKATOPAMH;
OCO3HAaTh HEOOXOJMMOCTb COONIOICHUS Mep 0€30IacHOCTH IMpH OOpAIEHUU C KHUCIOTaMU U
IeI0YaMH.

BBIyCKHUK noayuum 603MOMCHOCHb HAYYUMbCAL.
® rpaMOTHO 00paIaThCs C BEIECTBAMU B TIOBCETHEBHOM KU3HH;
® 0CO3HaBaTh HEOOXOIUMOCTh COOIOACHUS MPABMII IKOJIOTHYECKHA O€30MacHOTO TMOBEICHUS
B OKPYXaroIIel MPUPOJHOM CPeIE;
® [IOHUMATh CMBICI U HEOOXOJAMMOCTH COOJIOCHUS TPEANUCAHUN, TpeajaraéMplx B
MHCTPYKIUSX TI0 UCTIOJIB30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM XUMUU U JP.;
® IICTIOJIb30BaTh ~ MPUOOpPETEHHBIE  KIIOUEBBICE KOMIIETEHTHOCTH TIPH  BBITIOJTHCHUH
HCCIEOBATEIbCKUX TPOEKTOB IO HM3YYEHUIO CBOWCTB, CIIOCOOOB TIONYyYEHHUS W PaCIO3HABaHUS
BEIIIECTB;
® pa3BMBAaTh KOMMYHHKATUBHYIO KOMIIETEHTHOCTh, WCIIOJB3Ysl CpPEICTBA YCTHOTO U
MMUCBMEHHOTO OOIIEHUS, TTPOSIBIISITH TOTOBHOCTh K YBAKEHUIO HHOW TOYKU 3PECHHS TIPH 0OCYKICHUN
pe3ynbTaTOB BHITIOJIHEHHON PaOOTHI,
® 00ObEKTUBHO OIIEHUBaTh HH(OPMALMIO O BEIIECTBAX W XUMHUYECKHX IpoIleccax,
KPUTHYECKH OTHOCHTBCS K TICEBAOHAay4yHON uHGOpManuy, HeI0OpOCOBECTHOH peKiIaMe,
Kacarolleics UCTIOJIb30BaHuUs Pa3InYHbIX BEILIECTB.
Ilepuoauyeckuii 3aK0H ¥ NepUOAMYECKAS] CHCTeMa XUMHU4YecKuXx dj1emenToB JI.H.
MenneneeBa. CTpoeHue BemecTBa.
BoinyckHuk Hayuumcs:

e  iaccupUIMPOBATh XUMHUUYECKUE DJIEMEHTHl HA METaJUIbl, HEMETaJUIbI, JJIEMEHTHI,
OKCHJIbl M THAPOKCHIBI KOTOPHIX aM(pOTEpPHBI, 1 MHEPTHBIC JIEMEHTHI (ra3bl) Ui OCO3HAHUS
BAYKHOCTHU YIOPSIIOYCHHOCTH HayUYHbIX 3HAHU;

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

®  ONUCHIBATh M XapaKTEepH30BaTh TaONMUUYHYIO (HOpPMY MEPUOAUYECKON CHCTEMBI
XUMHUYECKUX JIECMEHTOB;

®  XapaKTepU30BaThb COCTaB aTOMHBIX fAJEp U pacHpefelieHUE YUCla AIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKHX OJJIEMEHTOB MAaJbIX IEPUOJIOB MEPUOAUYECKOM
CUCTEMBbI, a TAK)KE KaJIUs U KaJIbLIUs;

e  pa3nuuaTh BHUIBl XMMHYECKON CBSI3U: HWOHHYIO, KOBAJCHTHYIO MOJIAPHYIO,
KOBaJICHTHYIO HEMOJIIPHYIO U METAIITHNYECKYIO;

e  u300paxkaThb DSJEKTPOHHBIE (OPMYIbl BEHIECTB, OOpPa30BaHHBIX XUMHUYECKUMU
CBS3SMH Pa3HOTO BHUJIA;

®  BBISBIATH 3aBUCHUMOCTH CBOMCTB BEUIECTBA OT CTPOEHHUSI €r0 KPUCTAJUIMYECKOU
penieTk (MOHHOM, aTOMHOM, MOJIEKYIIIPHOM, METAIITHYECKOMH );

®  XapaKTepU30BaTh XUMUUYECKHUE IEMEHTHI U UX COCAMHEHUSI HA OCHOBE IMOJIOKEHUS
AIIEMEHTOB B TIEPUOAUYECKOM crCcTeMe H 0COOEHHOCTEN CTPOSHHSI UX aTOMOB;

e  ONHUCHIBaTh  OCHOBHbIE  npeanocbulku  oTkpeiTus .M.  MengeneeBsim
MEePUOANYECKOr0 3aKOHA M  TMEPUOJUYECKON CHCTEeMbl XMMHYECKUX JJIEMEHTOB U
MHOT000pa3HyI0 HAYUYHYIO AeATEeIHbHOCTh YUEHOTO;

®  XapaKTepu30BaTh HAYYHOE W MHPOBO33PEHUYECKOE 3HAUYEHHUE MEPUOJAUYECKOTO
3aKOHA M EPUOIUYECKON CUCTEMBI XUMUYecKuX 3ieMeHToB [[.1. Menneneena;
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®  0CO3HABATh HAYYHBIC OTKPBITHS KaK PE3yJIbTaT JIUTEIbHBIX HAOII0IEHUI, OTIBITOB,
Hay4HOU ITOJIEMHUKH, IIPEOIOJICHHS TPYAHOCTEN U COMHEHUM.
BBIIIyCKHMK nOmyYum 603M0MCHOCIb HAYYUMbCSL.

e  0OCO3HaBaTb 3HAYEHUE TEOPETUYECKUX 3HAHMU U1 NPAKTUYECKOW IEATEIBHOCTH
YEJIOBEKA;

®  ONUCHIBATh WU3YYCHHbIE OOBEKTHI KAaK CHUCTEMbI, IPUMEHSISI JIOTUKY CHUCTEMHOIO
aHaJIn3a;

®  [PUMEHATh 3HAHUSA O 3aKOHOMEPHOCTSAX IMEPUOJUYECKOM CUCTEMBI XUMHMYECKUX
3JIEMEHTOB AJ1s1 OOBSICHEHUS U IIPEIBUJICHUS] CBOMCTB KOHKPETHBIX BEILIECTB;

e  pa3BHUBaTh MHPOPMALUOHHYIO KOMIIETEHTHOCTh ITOCPEACTBOM YIIIyOJICHHUS 3HAHUI
00 UCTOpPHUU CTAHOBJICHHS XMMHUYECKOW HAyKH, €€ OCHOBHBIX MOHSATHI, IEPUOTUIESCKOTO 3aKOHA
KAaK OJTHOTO W3 BAKHEHIIUX 3aKOHOB IPHUPOJBI, a TAKXKE O COBPEMEHHBIX JTOCTH)KCHUAX HAYKH U
TEXHUKH.

MHoroo6pa3ne XUuMHYEeCKUX pPeaKIuii.

BeinyckHuK Hayuumcs:

e  OOBSICHATH CyTh XUMHUYECKHX TTPOIIECCOB;

®  Ha3bIBaTh MPU3HAKHU M YCIOBUS MPOTEKAHUS XUMUIECKUX PEAKIINN;

®  YCTaHaBIMBATh NMPUHAUICKHOCTh XUMHUYECKON PEAKITNH K OTIPEACTICHHOMY THITY T10
OJTHOMY U3 KJIaCCH()UITMPOBAHHBIX TIPU3HAKOB!

1) mo 4mcmy W coOCTaBy WCXOIHBIX BEIIECTB M TIPOIYKTOB PEAKIUH (peaKIiu
COCTMHEHMUS, PA3JIOKEHHUS, 3aMEIICHUSI 1 OOMEHA);

2) TO BBIACTICHHUIO WJIM TOTJONICHUIO TEIUIOTH (PEakIuu DSK30TEPMUYECKHE W
SHIOTEPMUUYECKHUE);

3) MO0 W3MEHEHHUIO CTENeHEeW OKHUCIEHUS XUMHYECKUX JJIEMEHTOB (OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINHN);

4) mo obpaTuMocCTH TIporiecca (peakiuu oopaTuMbple U HEOOpaTUMBIE);

e  Ha3bIBaTh ()AaKTOPHI, BIUAIONIME HA CKOPOCTh XUMUYECKUX PEaKIIHil;

e  Ha3bIBaTh ()AKTOPHI, BIUAIONIME HA CMEUICHHE XMMHUECKOTO PaBHOBECHS;

®  COCTaBJISITh YPaBHEHHS AJIEKTPOJIUTUYECKOM AUCCOIMAIMM KHUCJIOT, LIEJIOYeH,
COJIeH; TMOJHBIE M COKpallleHHblE HWOHHBIE YypaBHEHHUs peakuuii oOMeHa; YpaBHEHHUSA
OKHUCJIUTETIBHO - BOCCTAHOBUTENIbHBIX PEAKIINIA;

®  [IPOTHO3UPOBATH MPOAYKTHl XMMHUUYECKUX peaKkiuil 1mno QopmyrnaMm / Ha3BaHUAM
UCXOJHBIX BEIIECTB; ONpPEACIATh NCXOJHbIE BellecTBa Mo (GopMmysnaM / Ha3BaHUSM MPOIYKTOB
peaxuuu;

®  COCTaBJIATh YpPAaBHEHHUs pEaKIUl, COOTBETCTBYIOUIMX IOCJIEIOBATEIbHOCTU
(«uenoukey») MpeBpalleHuii HEOPraHUYECKUX BEUIECTB Pa3INYHBIX KIIACCOB;

e  BBISBIATH B TMPOILECCE DOKCIEPUMEHTa TMPHU3HAKU, CBUACTEIbCTBYIOIIUE O
MPOTEKAHUU XUMHUUYECKOHN peaklnu;

®  TOTOBUTH PACTBOPHI C OIPEECICHHOI MacCcOBOM JI0JIeil paCTBOPEHHOTO BEIIECTBA,

e  ONpeleNsIThb XapakTep Cpelbl BOJHBIX pPACTBOPOB KHUCJIOT M IIeloded 1o
M3MEHEHHIO OKPACKHU WH/ANKATOPOB;

®  POBOJUTH KAueCTBEHHBIE PEAKIMH, HOATBEP)KJIAIOIIME HAIWYMe B BOJHBIX
pacTBOpax BELIECTB OTJACIBHBIX KATHOHOB M aHUOHOB.
BBIyCKHUK nomyuum 603MOHCHOCIb HAYUUMbBCAL.

®  COCTaBJIATH MOJIEKYJSIpHbIE U TIOJIHBIE HOHHBIE YPaBHEHMs IO COKpaIllEeHHBIM
MOHHBIM ypaBHEHUSIM;

®  TPUBOJUTH HPUMEPHI PEAKIHi{, MOATBEPHKAAIONINX CYIIECTBOBAHHE B3aMMOCBSI3U
MEX/ly OCHOBHBIMH KJIACCAMH HEOPraHMYECKUX BEIIECTB;

®  [POTHO3MPOBATH PE3YJAbTATHI BO3JCHCTBUA pPA3MMUYHBIX (DAKTOPOB Ha CKOPOCTH
XUMUYECKOH peakiui;
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®  TPOTHO3UPOBATH PE3YJBTAThl BO3ACHCTBHS Pa3lIMYHBIX (PAKTOPOB HA CMEIICHUE
XUMHUYECKOIO PAaBHOBECHSL.

MHuoroo0pa3ue BemecTs.
BeInyckHUK Hayuumcs:

e  OmpenensaTh MPUHAAICKHOCTh HEOPTAHUUECKHUX BEIIECTB K OJJTHOMY U3 M3yYEHHBIX
KJIACCOB/TPYIIIT: METAJUTBI U HEMETAJUIBI, OKCHJIbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

®  COCTaBJIATH (DOPMYJIBI BEIIECTB 10 MX HA3BAHUSIM;

®  ONpeneNnsaTh BaJEHTHOCTh M CTEIICHb OKUCIICHHS 3JIEMEHTOB B BEILIECTBAX;

®  COCTaBJISITH GOPMYIIBI HEOPraHUYECKUX COCITMHEHUH M0 BAJICHTHOCTSM M CTETICHSIM
OKHCJICHHS JJICMEHTOB, a TAaK)Ke 3apsijlaM HOHOB, YKa3aHHBIM B TA0JIUIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHUI U COJICH;

e  OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS] (U3NYECKUX W XUMHYECKHUX CBOWCTB
MPOCTHIX BEIIECTB M MX BBICIINX OKCHIOB, OOPa30BaHHBIX JJIEMEHTAMH BTOPOTO U TPETHETO
MepPUOJIOB;

e  Ha3pBaTh OOIIME XWMHUUYECKHE CBOMCTBA, XapaKTEpHbIE U TPYII OKCHIOB:
KHCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX.

e  Ha3pBaTh OOIHME XUMHUYECKHE CBOWCTBA, XapakKTEpHBIC IS KaXJIOro Kiacca
BEIIIECTB;

®  T[PUBOJWUTH TPUMEPHI PEAKIUH, TMMOATBEPKAAIMNX XUMHUYECKHE CBOWCTBA
HEOpPraHWYECKUX BEIECTB: OKCUIOB, KHUCIIOT, OCHOBAHHI U COJIEH;

®  OmpenensaTh BEMIECTBO — OKHCIWTEIbh M BEIIECTBO — BOCCTAHOBUTEIh B
OKHCTTUTEIHHO — BOCCTAHOBUTEIHHBIX PEAKITUSX;

®  COCTaBJISITH AEKTPOHHBIN OaJaHC MO MPEIOKEHHBIM CXeMaM PeaKIItii;

®  [POBOJIUTH JAaOOPAaTOPHBIE OMBITHL, MOATBEP)KIAIOIINE XHMHUYECKHE CBOMCTBa
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;

®  TIPOBOJUTH JIAOOPATOPHBIE OMBITHI MO TMOJYYCHHIO M COOMPAHHUIO Ta3000pa3HBIX
BEILIECTB: BOJIOPOJA, KHUCJIOPOJa, YIVIEKHCIOrO Ta3a, aMMHaKa; COCTaBISATh YpaBHEHUS
COOTBETCTBYIOIIUX PEAKIIUH.

BbINyCKHUK TOTYYUT 803MOHNCHOCHb HAYUUMBCAL:

* FPaMOTHO 00paIaThCcs ¢ BEIIECTBAMU B ITOBCEIHEBHOM KU3HH;

* 0CO3HABaTh HEOOXOAUMOCTH COOJIIOIEHUS TPABUII KOJOTHYECKH 0€30MacHOrO MOBEACHUS B
OKpY’Karollel NpupoTHON Cpefie;

* [IOHUMATh CMBICT U HEOOXOAUMOCTh COOMIOACHUS MPEANUCAHUN, TPEATIAraeéMbIX B HHCTPYKIIMSIX
10 MCTIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH U JP.;

*  HUCIOJIb30BaThb  NPUOOpPETEHHBIE  KJIIOYEBbIE  KOMIIETEHTHOCTH  TpU  BBIMOJIHEHUU
HCCIIEIOBATENIbCKUX MPOEKTOB MO U3YUYEHUIO CBOMCTB, CIIOCOOOB MOTYYEHHUS U PACTIO3HABAHUS BEIIECTB;

* pa3BUBaTh KOMMYHHUKATHUBHYIO KOMIIETEHTHOCTb, HCIIOIb3Yysl CPEACTBA YCTHOM U MUCHBMEHHOU
KOMMYHHKAIIMM TpU paboTe ¢ TeKcTaMu y4deOHHUKAa U JOMOJIHUTEIBHON IJUTEPaTypoil, CIpaBOYHBIMU
TabJIMIaMH, TPOSBISATH TOTOBHOCTh K YBaXKCHHIO MHOW TOYKHU 3pEHHS IpU OOCYKIECHUH DPE3yIbTaTOB
BBITIOJTHEHHOU paboThI;

* 00BEKTUBHO OIIEHHBATh MH(OPMAIMIO O BEIIECTBAX M XMUMHYECKHUX MpPOIleccax, KPUTUYECKU
OTHOCHUTHCS K TICEBAOHAYYHOU MH(pOpMAIIUU, HEAOOPOCOBECTHOM peKiiaMe, Kacaromencs: UCTI0Ib30BaHMs
pa3TUYHBIX BEIIECTB.

* 0CO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM JUUIS1 TPAKTUUYECKOU IeATEIbHOCTH YETIOBEKA;

* OIMUCBIBATH N3YUYEHHBIE OOBEKTHI KaK CUCTEMBI, IPUMEHSSI IOTUKY CHCTEMHOTO aHAN3a;

* IPUMEHSTh 3HAHUS O 3aKOHOMEPHOCTAX MEPUOJUUECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
O0OBSICHEHUS U MIPEIBUICHUS CBOMICTB KOHKPETHBIX BEIIIECTB;

* pa3BUBaTh HHPOPMAIIMOHHYIO KOMIIETEHTHOCTh MMOCPEICTBOM YriayOJleHus 3HaHU 00 MCTOpUU
CTAHOBJICHUS XUMUYECKOW HAyKHU, €€ OCHOBHBIX IMOHATHUM, MEPUOJUYECKOTO 3aKOHA KakK OJIHOTO W3
BOKHEHIIIMX 3aKOHOB MPUPOJIBI, & TAKKE O COBPEMEHHBIX JOCTHKEHHIX HAYKU U TEXHUKH.
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* COCTaBJISITh MOJICKYJISIPHBICE M TIOJHBIE HOHHBIC YPAaBHEHUS MO COKpAlIEHHBIM HOHHBIM
ypaBHEHUSIM;

* OPUBOAWTH MPHUMEPHI PEAKLMM, TOATBEPKIAIONIMX CYIIECTBOBAHHE B3aUMOCBSI3H MEXIY
OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX BEIIECTB;

* TPOTHO3MPOBATh PE3YIbTATHl BO3JCHUCTBUS PA3TUYHBIX (AKTOPOB HA M3MEHEHUE CKOPOCTH
XUMHUYECKON PEAKIINY;

* IIPOTHO3MPOBATH PE3YJAbTATHl BO3ACUCTBHS PA3IMYHBIX (DAKTOPOB HA CMEHICHHE XHUMHYECKOTO
paBHOBECHS.

* POTHO3UPOBATH XUMUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPOTrHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISITH OKUCIUTEIBHBIC WU BOCCTAHOBUTEIHHBIE
CBOMCTBA C YUETOM CTEIECHEN OKUCIECHHUS JIIEMEHTOB, BXOJAIIUX B €r0 COCTAB;

* BBISBJISITH CYIIECTBOBAHUE T'€HETMUECKOM B3aMMOCBS3M MEXKIY BEIIECTBAMH B PSIIy: IMPOCTOE
BEIIIECTBO — OKCHJI — TUJPOKCH — COJIb;

* OPraHM30BBIBATh, MPOBOJUTH YYEHUUYECKHE IMPOEKTHl MO HCCICIOBAHHIO CBOMCTB BEIIECTB,
HMMEIOIINX BAXKHOE MTPAKTUYECKOE 3HAUCHUE.

Ilhanupyemoie pezynomamot peanuzayuu npozpammot « Dopmuposanue YY/I» cpedocmeamu
npeomema xumuu:

JINYHOCTHBIE YHUBEPCAIbHbIC YUeOHbIE el CTBUSA

B pamkax eHHOCTHOI0 U YMOLMOHAJIBLHOI0 KOMIIOHEHTOB OyyT COPMUPOBAHBI:

* TpaXXIAHCKUH MTaTPUOTU3M, JTFOOOBH K PojiiHE, 4yBCTBO TOPAOCTH 3a CBOIO CTPaHY;

* YBa)KEHHE K UCTOPUHU, KYJbTYPHBIM M HCTOPUYECKUM MMAMSITHUKAM;

* SMOI[MOHAIBHO MOJIOKUTEIBHOE MPUHATHE CBOCH AITHUUECKON HJIEHTUYHOCTH;

* YBaXKCHHME K APYruM HapoaaM Poccuu v MUpa ¥ NIPUHATHE MX, MEKITHUYECKAS TOJIEPAHTHOCTb,
TOTOBHOCTb K PaBHOIIPAaBHOMY COTPYJHHYECTBY;

* YBOKEHHE K JMYHOCTU U €€ JOCTOMHCTBY, I0OpOXKeIaTeIbHOE OTHOLIEHHE K OKpYXaroIluM,
HETEPIMMOCTb K JFOOBIM BUJaM HACWJIUS M TOTOBHOCTb IPOTHBOCTOSTh UM;

* YBaKE€HHE K LIEHHOCTSAM CEMbH, JIIOOOBb K MPHUPOJIE, MPU3HAHKUE LIEHHOCTU 37J0POBbsS, CBOETO U
JPYTUX JIIOJIEH, OITUMU3M B BOCIIPUATHN MUDA;

* IOTPEOHOCTh B CAMOBBIPAKEHUH U CAMOPEAIN3alluH, COLIMATbHOM NIPU3HAHUY;

* IO3UTUBHAs MOPAJIbHAs CaMOOLICHKA W MOpAJIbHBIE 4YyBCTBA — 4YYBCTBO TOPAOCTH IIPH
CJIEJOBaHUHU MOPAJIBLHBIM HOPMaM, IIEPEKUBAHUE CThIIa U BUHBI ITPU UX HAPYLICHUH.

B paMkax geiTe1bHOCTHOrO (IIOBeIEHYeCKOr0) KOMIIOHEHTA OynyT c(OpMUPOBAHBI:

* FTOTOBHOCTb U CIIOCOOHOCTbh K YYacCTHIO B IIKOJIBHOM CaMOYIIPABICHUM B MpeAeIax BO3PaCTHBIX
KOMIETEHIMI (IeKypcTBO B ILKOJE M KJacce, ydyacTHEe B JETCKMX M MOJIOAEKHBIX OOILIECTBEHHBIX
OpraHu3alusX, KOJBHBIX U BHEIIKOIBHBIX MEPOIIPUATHUSAX);

* FTOTOBHOCTb M CIIOCOOHOCTH K BBIIIOJIHEHHIO HOPM U TpPeOOBAaHUM IIKOJIBHOM JKW3HHU, IpaB U
00s13aHHOCTEH yUeHHKa;

* YMCHME BECTH JMAJOr HAa OCHOBE DABHOIIPABHBIX OTHOLIEHHWH W B3aUMHOIO YBAXKEHUS U
IPUHATHUS; YMEHHUE KOHCTPYKTUBHO Pa3peIiaTh KOH(IUKTHI;

* TOTOBHOCTb M CIHOCOOHOCTh K BBINOJHEHHIO MOPAJIbHBIX HOPM B OTHOLICHHUU B3pPOCIBIX M
CBEPCTHHMKOB B IIKOJIE, J0Ma, BO BHEYYEOHBIX BUIAX JAEATEIbHOCTH;

* IOTPEOHOCTh B YY4acTHMM B OOILIECTBEHHOW J>KM3HU OJIDKaiIlero CoIuagbHOIO OKpYXKEHH,
0OI11eCTBEHHO MOJIE3HOH JIeSTETbHOCTH;

* YMEHME CTPOMUTH JKU3HEHHBIE IUIaHBI C YYETOM KOHKDPETHBIX COLMAIbHO-MCTOPUYECKUX,
MOJINTUYECKUX U DKOHOMUYECKUX YCIOBUM;

* YCTOMUYUBBIM MO3HABATENbHBI HHTEpEC U CTAHOBJIEHHME CMbBICIOOOpasyromel (yHKIUU
[I03HABATEIbHOIO MOTHBA,

* TOTOBHOCTb K BBIOOPY MPO(GUIBHOTO 00pa30BaHusl.

Buinycknux nonyuum 603modicHocms 015 popMuposanusi:

* BbIPAIICEHHOU YCMOUYUBOU YYEOHO-NO3HABAMENbHOU MOMUBAYUU U UHMeEPeca K YUeHUIO,

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCNUMAHUIO,
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* A0eK8AMHOL NOZUMUBHOU CAMOOYEHKU U H-KoHyenyuu,

* KOMNEMEHMHOCMU 6 Peanu3ayu OCHO8 2SPANCOAHCKOU UOCHMUYHOCMU 6 NOCMYNKAX U
oesimeslbHOCmilL,

* MOPAIbHO20 CO3HAHUSL HA KOHBEHYUOHAILHOM YPOBHE, CROCOOHOCMU K PEULeHUI0 MOPATbHbIX
OUleMM HA OCHOBe Y4éma NO3UYUL YYACMHUKOS OULEMMbl, OPUCHMAYUU HA UX MOMUBbL U 4YECMEA,
Yemouuugoe cied08anue 8 N08eOeHUU MOPAIbHbIM HOPMAM U IMUYECKUM MPeDOOBAHUIM,

* OMRAMUU KAK OCO3HAHHO20 NOHUMAHUS U CONEPENCUBAHUSL HYECMBAM OPY2UX, BbIPANCATOULEICS 6
NOCMYNKAX, HANPABIEHHbIX HA NOMOWb U 0becnevenue O1a20NnoLyYusL.

PeryisiTuBHbIe YHHBEPCAJIbHbIE YUeOHbIe NelicTBUS

BBITTyCKHHUK HAy4IUTCS:

* [[eJICTIONIaraHuI0, BKJIIOYAsi IOCTAHOBKY HOBBIX IIeJIeH, MPeoOpa3oBaHue MPAKTUYSCKON 3a7auu B
MMO3HABATEIIBHYIO;

* CaMOCTOSTEIHHO aHAIM3HPOBATH YCIOBUS JOCTH)KCHHS I[EIM HAa OCHOBE y4€Ta BBIJCIICHHBIX
YYUTEIeM OPUCHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTepHuae;

* IJTAHUPOBATH MYTH JIOCTHKCHHUS TETICH;

* YCTaHABIIMBATH IIEJICBBIC IPHOPHUTETHI,

* YMETh CAMOCTOSITEIILHO KOHTPOJIMPOBATH CBOE BPEMsI M YIIPABIISATH UM;

* IPUHUMATH PEIICHUS B MMPOOJIEMHON CHTYaIlMd Ha OCHOBE TIEPETrOBOPOB;

* OCYIIECTBIIATh KOHCTATUPYIOIIHHA M MPEIBOCXHUIIAIONTUN KOHTPOJIb IO PE3yJIbTaTy U IO CIoco0y
NCHCTBYS; aKTyaIbHBI KOHTPOJIb Ha YPOBHE IMPOM3BOJILHOTO BHUMAHWS;

* aJICKBAaTHO CAMOCTOSTEIHHO OIICHHBATH IPABHJIBLHOCTH BBHITIOJHCHHS JCHCTBHS W BHOCHTH
HE0OX0IMMbIC KOPPEKTHBHI B UCIIOJTHCHHE KaK B KOHIIC JICHCTBHS, TaK U 10 X0y €r0 Peanu3alliuu;

* OCHOBAM IPOTHO3UPOBAHUS KaK MPEJABHICHUS OYIYIIINX COOBITHIA U pa3BUTHSI IpoIlecca.

Buinycknux nomyuum 603MONCHOCMb HAYUUMBCA.

* CamMocmosmenbHO CMAagumMs HOBble YueOHble yeau U 3a0adu;

* NOCMPOEHUIO HCUSHEHHBIX NIAHO8 80 8PEMEHHO2U nepcnekmuese;

* NPU NIAHUPOBAHUU OOCMUNICEHUS Yeaell CAMOCHOAMENbHO, NOJHO U A0eKB8AMHO YYUmMbleamby
VCI08USL U CPEOCMBA UX OOCTUNCEHUS,

* gulOe/IsIMb  AIbMEPHAMUBHbIE  CHOCOObl  QOCMUdCEHUs. yeau U evloupams  Haubosee
aghghexmuenwiil cnocoo,

* OCHOBAM camope2yayul 8 Y4eOHOU U NO3HABAMENbHOU O0esImMelbHOCIU 8 (hopme 0CO3ZHAHHOZO
VIPAaBIeHUsl CBOUM NOBEOeHUeM U OesmMeNbHOCMbIO, HANPABIEHHOU HA O00CMUdICEHUe NOCMABIeHHbIX
yenelti,

* oCcyuecmeiisims NO3HABAMENbHYIO pehiieKcuio 8 OMHOUEeHUU OeUCMEULl No peuleHuro y4eOHvix u
NO3HABAMENbHBIX 30044,

* A0eK6AMHO  OYeHUusamv O00bEeKMUBHYIO  MpPYOHOCMb  KAK Mepy  hakmuueckoeo — uiu
npeononazaemo2o pacxood pecypcos Ha peuleHue 3a0a4u;

* A0eKBAMHO OYEHUBAMDb CB8OU BO3ZMONCHOCMU OOCMUNCEHUST YeaU ONPeOeiéHHOl CLONCHOCU 8
PA3UUHBIX Chepax camocmosmenvbHol 0esmeabHOCmL,

* OCHOBAM CAMOPE2YNAYUU IMOYUOHATbHBIX COCMOSHULL,

* npunazamv  8oJesvle YCUIUS U Npeooosieeamsv MPYOHOCMU U NPensmcmeuss Ha nymu
docmudicenust yenel.

KoMMmyHukaTHBHbBIE YHUBEpPcaibHbIe yueOHbIe elicTBUSs

BrImycKHUK Hay4uTCS:

* YUUTHIBATh pa3Hble MHEHHS M CTPEMUThCS K KOOPAWHAIIMK Pa3UYHBIX TO3UIHUHA B
COTPYJIHHYECTBE;

* popmynupoBaTh cOOCTBEHHOE MHEHHE M TO3MIIMIO, APTYMEHTHPOBATh U KOOPJAUHUPOBATH €€ C
MO3UIUSAMU  TAPTHEPOB B COTPYAHUYECTBE TpU BBIPAOOTKE OOMIETO pEmIeHUs B COBMECTHOMN
NEeITEILHOCTH;

* YCTaHABIIMBAaTh M CPABHUBATh pa3HbIE€ TOYKH 3PEHHS, MPEXKAEe 4YeM MPUHUMATh PEIICHUs W
JienaTh BBIOOD;

* APrYMEHTHPOBATh CBOIO TOUKY 3pEHUSI, CIIOPUTH U OTCTAWBATh CBOIO MO3UIMIO HE BPaKICOHBIM
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ISl OTIIIOHEHTOB 00pa3oM;

*33aBaTh BOMPOCHL, HEOOXOAMMBIE [UIi OpraHU3alUd COOCTBEHHOW JAEATEIBHOCTH U
COTPYIHHUYECTBA C IMAPTHEPOM;

* OCYILECTBJIATh B3aMMHBIA KOHTPOJb M OKa3blBaTh B COTPYJHHYECTBE HEOOXOAUMYIO
B3aMMOTIOMOIIIb;

* aJICKBATHO HCIIOJIb30BATh PeUb ISl IUTAHUPOBAHUS U PETYIISIUN CBOECH JIEATEIHbHOCTH;

* aJICKBAaTHO HCIIOJB30BATh PEUYEBBIC CPEJCTBA ISl PEIICHUS PA3IMYHBIX KOMMYHHKATHBHBIX
3aJa4; BIaJeTh YCTHOW M MMCbMEHHOHN PeYbl0; CTPOUTHh MOHOJIOTHYECKOE KOHTEKCTHOE BBHICKA3bIBAHUE,

* OPraHM30BBIBATh M IJIAHUPOBATH Y4EOHOE COTPYIHHYECTBO C YYHUTEIEM U CBEPCTHHUKAMH,
OTIpeNeNATh 1eMd W (PYHKIUU y4aCTHHUKOB, CIOCOOBI B3aMMOJACHCTBHS;, IUIAHUPOBATH OOIINE CIOCOOBI
paboThI;

* OCYILECTBJIATH KOHTPOJIb, KOPPEKIIHIO, OIICHKY IeHCTBHIA TapTHEPA, YMETh YOSKAATH;

* paboTaTh B Tpylllie — YCTaHABIMUBAaTh pabOyle OTHOLIEHUS, YPPEKTUBHO COTPYAHUYATH M
CIOCcOOCTBOBATh TPOJIYKTUBHOM KOOIEpAllMW; HHTETPHUPOBATHCS B TPYIILY CBEPCTHUKOB U CTPOUTH
MPOAYKTHBHOE B3aUMOJICHCTBHE CO CBEPCTHUKAMHU M B3POCIIBIMU;

* OCHOBaM KOMMYHUKAaTHBHOU pedieKcuu;

* HCTIOJIb30BATh AJICKBAaTHBIE S3BIKOBBIE CPEACTBA IUIi OTOOpPaKEHUs CBOMX YYBCTB, MBICIIEH,
MOTHBOB U MOTPEOHOCTENH;

* 0TOOpakath B peun (omucaHue, OOBSICHEHWE) COIEp)KaHHE COBEPIIAEMBIX NEHCTBHH KaK B
(dbopmMe rpoMKOil colnan3upoBaHHON peyH, Tak U B (hopMe BHYTPEHHEH peun.

Buvinycknuk nonyuum 603Mo#CHOCHb HAYYUNBCAL:

* yuumvleames U KOOPOUHUPOBAMb OMIUYHbIE OM COOCMBEHHOU NO3UYUU OpYeux Jiooeti 8
compyoHuyecmee;

* YUUMbIBAMb PA3HLIE MHEHUs U UHMePechl U 000CHOBbI8AMb COOCMEEHHYIO NO3UYUIO,

* NOHUMAMb OMHOCUMENbHOCHb MHEHUL U NOOX0008 K peuleHUuIo npooaembl,;

* NPOOYKMUBHO paspeuiams KOH@IUKMbL HA OCHOGe YYéma UHMEpPeco8 U NO3UYUli 6cex
Y4aCmHUKO8, NOUCKA U OYEHKU AbMEPHAMUBHBIX CNOCOO08 pazpeutleHus KOHGAUKMO8, 00208apUEaAMbCsl
U npuxooums K o0Owemy peuwleHur0 6 COBMECMHOU OesmeNbHOCMU, 6 MOM 4Yucie 6 CUmyayuu
CMONKHOBEHUS UHMEPECOs,

* Opams Ha cebs UHUYUAMUBY 8 OP2AHU3AYUU COBMECTNHO20 0elicmeus (0es1080¢e TU0epcmeo);

* OKA3b18aMb NOO0EPIHCKY U cooelicmeue mem, Om K020 3A8UCUM OOCmudicenue yenu 6
COBMECMHOTU 0esimeNbHOCMU;

* 0CYWecCmenamy  KOMMYHUKAMUBHYIO pehaeKcuio Kaxk OCO3HAHUe OCHOBAHUL COOCMEEHHbIX
deticmeutl u Oelicmeuti napmuépa,

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCAe008AMENbHO U NOIHO Nepeoasambs
Napmueépy HeoodXo00UMY0 UHDOPMAYUIO KAK OpueHmup 0 HOCMpOeHUst Oelicmeus.,

s gcmynames 6 0uanoe, a Makdxice Yudacmeoeamv 6 KOJIEKMUSBHOM 00cyicoeHuu npooiaem,
yuacmeoeamv 6 OUCKYCCUU U aAPSYMEHMUpOo8ams C6010 HO3UYUIO, 61a0emb MOHON0SUYECKOU U
OUAN02UYECKOU (hopMamMu peyu 8 cOOMEEemMCcmeuy ¢ epamMmMamuieckumMu U CUHMAaKCU4ecKUMu HopmMamu
POOHO20 A3bIKA,

* C1€0068aMb MOPANILHO-IMUYECKUM U NCUXOOSUYECKUM NPUHYUNAM OOUjeHUs U COMPYOHUYEeCmEa
Ha OCHOBE YBANCUMENbHO20 OMHOWEHUS K NAPMHEPAM, SHUMAHUA K JUYHOCMU OpPY2020, A0EeK8AMHO20
MENHCIUYHOCIMHO20  BOCHPUAMUSL, 20MOBHOCMU AOEKBAMHO Peazuposamsv HA HYHCObl OpY2Uux, 8
4ACMHOCMU OKA3bI8ANMb NOMOWb U IMOYUOHATLHYIO NOOOEPICKY NAPMHEPAM 8 npoyecce O0CMUNCEHUS.
obwell yenu coeMecmHou 0esimenrbHOCmu,

* ycmpausamu 3¢hghekmugHvle epynnosvie 00CyHcoeHUs u 0becnedusams 0OMeH 3HAHUAMU MeHCOY
ujeHamu 2pynnul 05l NPUHAMUSA IDDEKMUBHBIX COBMECTHBIX PeULeHUl,

*8 COBMECMHOU OesAmeNbHOCMU YEMKO (QopMyIuposams yeau 2pynnvl U HO3601Mb €€
VUACMHUKAM NPOABTIAMb COOCMEEHHYIO IHEP2UIO Ol OOCMUNCEHUS IMUX Yelel.

ITo3HaBaTe/IbHbIE YHHBepPcAJIbHbIE Y4eOHbIe AeiicTBUSA

BbImycKHUK Hay4uTCS:

* OCHOBaM pealn3aliy MPOEKTHO-UCCIIEI0BATEIbCKON eI TeIbHOCTH;

* IPOBOJIUTH HAOJIOJCHNE U SKCIIEPUMEHT 1101 PYKOBOJICTBOM YUHUTENS;
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* OCYILECTBJIATH PACIIUPEHHBIA MOUCK MH(POPMALMH C WCHOJIH30BAHUEM PECYpCOB OMOIUOTEK M
NHurepHera;

* CO3/aBaTh M MPEOOPA30BBIBATH MOJICIH U CXEMBI JUTS PeIICHUs 3a/1a4;

* OCYIIECTBIIATH BBIOOp HambOosee 3()(PEeKTHBHBIX CIOCOOOB pelIeHUs 33Ja4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUU;

* 1aBaTh OTPE/ICIICHUE TIOHATHSIM;

* YCTAHABJIMBATh PUIMHHO-CIICJICTBEHHBIE CBSI3H;

* OCYILECTBJIATH JIOTHYECKYIO OTIEPAIMIO YCTAHOBJICHHUS POJIOBHJIOBBIX OTHOIICHUN, OTPAHUYCHUE
MOHATHS;

* 060011aTh MOHATUS — OCYIIECTBIIATH JOTHYECKYIO OTIEPAIIHIO ITEPEX0/1a OT BHIOBBIX TPU3HAKOB
K POJIOBOMY IOHSITHIO, OT TIOHSATHUS C MEHBIIUM 00BEMOM K MOHATHUIO C OOJBIIUM 00BEMOM;

* OCYILIECTBJIATH CPABHEHHUE, CEPHALINIO U KIIACCH(DUKALIMIO, CAMOCTOSATEIFHO BHIOMpAsi OCHOBAHUS
Y KPUTEPHH JIJISl YKa3aHHBIX JIOTHUECKUX OTIepaInii;

* CTPOUTH KIIaCCU(IUKAITUIO HA OCHOBE TUXOTOMHYECKOTO JIeJICHHsI (Ha OCHOBE OTPUIIAHHS);

* CTPOUTH JIOTUYECKOE pPACCYXJICHHE, BKIIOYAIONIEe YCTAHOBJICHHWE IPHYUHHO-CIIEACTBEHHBIX
CBsI3€i;

* OOBSICHATD SIBJICHHS, TIPOLIECCHI, CBSI3U U OTHOIICHHUS, BBISABIISIEMBIE B XOJI€ NCCIICIOBAHUS;

* OCHOBaM 03HAaKOMHTEJIBHOTO, N3YyUYalOIIEro, yCBAaUBAIOMIETO U TIOMCKOBOTO YTCHHUS;

* CTPYKTYPHPOBATh TEKCTHI,BKIIOYasyMEHHE BBIJEISATh TJIABHOE W BTOPOCTEIICHHOE, TJABHYIO
UJICI0 TEKCTA, BEICTPAMBATH TIOCIIE0BATEIEHOCTH OMTUCHIBAEMBIX COOBITHH;

* pabotate ¢ MmeradopaMH — TIOHHUMATh TIEPEHOCHBIH CMBICI BBIPAKEHHHA, TOHUMATh U
yHnoTpeodasiTh 000POTHI PEUYH, MOCTPOCHHBIE HA CKPBITOM YII0100JIeHUH, 0Opa3HOM COJIMKEHHUH CIIOB.

Buinycknux noayuum 803MONCHOCIb HAYYUMbCAL:

* OCHO8AM pepIeKCUBHO20 UMEHUsL,

* cmasumu npooaemy, ap2ymMeHmuposamy e€ aKmyaibHOCHb,

* CAMOCMOSMENLHO NPOBOOUMb UCCIE008AHUE HA OCHOG8E NPUMEHEHUs Memo008 HAON0OeHUs U
IKCHepUMEeHma,

* 8b1068U2AMb 2UNOME3bL O CEA3AX U 3AKOHOMEPHOCHAX COObIMULL, NPOYECcco8, 00bLEKMO8,

* OP2aHU306b16AMb UCCIEO08AHUE C YENbIO NPOBEPKU 2UNOME3,

* denamv YMO3AKIOUeHUs (UHOYKMUGHOE U NO AHANO2UU) U 8bI600bI HA OCHOBE AP2YMEHMAYUU.

HﬂauupyeMbtepe3yJ1bmambt peanusayuu npozcpammbl «OCHOBbL CMBIC/I08020 Y EHUA U
paﬂombt C meKkcmom) cpedcmeamu npedmema xumuu.:

BoinmyckHUK Hay4YUTCS:
* OPUEHTHUPOBATHCS B COJICP)KAHUN TEKCTA M MOHUMATD €r0 LEIOCTHBINA CMBICI:
— ONPEENATh IIaBHYIO TEMY, OOIIYIO 1Ieb WM Ha3HAUYEeHUE TEKCTa;

— BLI6I/IpaTb M3 TCKCTA UJIN NPUAYMATh 3arojJIOBOK, COOTBCTCTBYI-OH_II/Iﬁ COACPIKAHUIO U o6meMy
CMBICITY TCKCTA,

— (opmynHpoBaThH TE3UC, BHIPAXKAOLINI OOIINI CMBICT TEKCTA;

— NPEBOCXMINATH COAEpPKaHWE MPEJAMETHOrO IJJaHAa TEKCTa IO 3aroJIOBKy M C ONOpOWM Ha
MPEIbIAYIIUN OTIBIT;

— OOBACHATH MOPAJIOK YACTEH/MHCTPYKIINI, COAEPKAIIUXCS B TEKCTE;

— COIIOCTaBJIATb OCHOBHBLIC TCKCTOBBIC MW BHCTCKCTOBBIC KOMIIOHCHTBI: O6H3.py>KI/IBaTB
COOTBETCTBUC MCKIY YaCTbIO TCKCTAa U €ro O6IJ_[CI71 H,Z[eeﬁ, C(bOpMyHHpOBaHHOﬁ BOIIPOCOM, OOBSCHATH
Ha3HA4YCHUC PUCYHKA, TOACHATH YaCTH l"pa(I)I/IKa nin Ta6J'II/II_H:I uT. 1.,

® HaXOJUThb B TCKCTC Tpe6yeMy}o I/IH(I)OpMaI_II/IIO (npo6eraTL TCKCT TIJia3aMHu, OIIPCACIATH €TI0
OCHOBHBIC 3JICMCHTBI, COIIOCTaBJIATH (I)OpMLI BBIpAXXCHUA I/IH(I)OpMaI_II/II/I B 3alpocc U B CaMOM TCKCTC,
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YCTaHAaBJIMBATb, SABJAIOTCA JIA OHU TOXIACCTBCHHBIMHU HJIM CHMHOHUMHWYCCKUMH, HAXOAUTH HGOGXOIII/IMyIO
eIMHUIY HHPOPMAIH B TEKCTE);

* pemiaTh y4eOHO-TIO3HABATEIbHBIE U YYCOHO-TIPAKTHUECKUE 3aJaud, TPEOYIOUIHe IOJIHOTO U
KPUTHYECKOTO IOHUMAHUS TEKCTa:

— OpCACIATh HA3HAYCHHUEC PA3HBIX BUAOB TCKCTOB,

— CTaBUTbh IICPECA co0oit LCJIb YTCHUA, HaAllpaBJidsd BHHUMAHUC HaA IIOJIC3HYIO B I[aHHBIﬁ MOMCHT
WH(POPMAIIHIO;

— pasjindaTtb TCMbI U IMMOATCMBI CIICIUAJIIBHOTO TCKCTA,

— BBIJICNIATH HE TOJBKO IIABHYIO, HO U U30BITOYHYIO HH(POPMAITHIO;

— MPOTHO3UPOBATH MOCIIEIOBATEIBHOCTD N3JIOKEHHUS UICH TEKCTa;

— COIIOCTABJIATh Pa3HbIE TOUKU 3PSHUS U pa3HbIe HCTOYHUKY MH(OpMALINK 110 3alaHHON TeMe;

— BBIIIOJIHATH CMBICJIIOBOEC CBépTI)IBaHI/Ie BBIACIICHHBIX Q)aKTOB n MLICHei/JI;

— (opmMHpoBaTE Ha OCHOBE TEKCTa CHUCTEMY apryMEHTOB (ZOBOJOB) Il OOOCHOBaHMS
ONPEACIEHHOMN TTO3UIINY;

— INOHHUMATh AYIICBHOC COCTOAHUC HepCOHa)Keﬁ TCKCTa, CONICPCIKNUBATHL UM.

* CTPYKTYpUPOBATh TEKCT, MCIOJIB3Yys HYMEPAIUI0 CTPaHUI[, CIIUCKH, CCBUIKH, OIJIaBJICHUE,;
MIPOBOJIUTH MPOBEPKY MPABOMKCAHUS; UCTIOJIH30BATh B TEKCTE TAOIHIIbI, N300PAKECHHS;

* IpeoOpa3oBbIBATh TEKCT, MCHOJB3YsI HOBbIE (DOpMBI MpescTaBiieHuss WHpopmauuu: (Gopmysl,
rpaduku, auarpaMMmbl, TaOuuIbl (B TOM YHCIE JUHAMHYECKHE, OJIIEKTPOHHBIE, B YaCTHOCTU B
MPaKTUYECKUX 337a4ax), ePeXoUTh OT OJIHOTO MPEACTABIEHUS JAHHBIX K IPYTOMY;

* UHTEPIPETUPOBATH TEKCT:

— CpaBHUBATH U MPOTUBOIOCTABIIATH 3aKJIIOUEHHYIO B TEKCTE HH(POPMAIIMIO PA3HOTO XapaKTepa;
— oOHapyXUBaTh B TEKCTE JOBOJbI B MOATBEPKACHUE BBIIBUHYTBIX TE3HCOB;

— JIeTaTh BBIBOJIbI U3 COPMYIMPOBAHHBIX TOCBUIOK;

— BBIBOJMTH 3aKJIIOYEHUE O HAMEPEHHUU aBTOPA WU TJIaBHOM MBICIIN TEKCTA.

* OTKJIMKATBHCS HA COJIepKAHUE TEKCTa:

— CBA3bIBaTh MH(OPMALNIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSAMHU U3 IPYTUX UCTOYHHUKOB;

— OLIEHUBATh YTBEP)KJCHHUS, C/ICTIaHHbIE B TEKCTE, UCXO/Sl U3 CBOMX MPEACTaBIECHUN O MUPE;

— HaXOJUTh JIOBOJIbI B 3aILIUTY CBOEH TOUKH 3PCHHUS;

¢ OTKJIMKAaTbCiA Ha (I)OpMy TCKCTA: OOCHUBATH HC TOJIBKO COACPKAHNUEC TCKCTA, HO U €TI0 q)OpMy, aB
OCJIOM — MACTCPCTBO €0 UCIIOJIHCHUA,

* HA OCHOBE HMCIOIIUXCS 3HAHWM, KM3HCHHOTO OIbITA MOJBEPraTh COMHEHHUIO JIOCTOBEPHOCTH
umMmeronencss nHpopManuy, oOHAPYKMBaTh HEIOCTOBEPHOCTh TOJIydaeMoi WH(pOpMalmu, HpoOenbl B
MHGOPMAIIMU ¥ HAXOAUTh IIYTH BOCIIOJTHEHUS 3TUX IPOOEIIOB;

* B MpoIIecce paboOThl C OJJHUM MM HECKOJIBKMMH HCTOYHHKAMH BBISBIISITH COJCPIKALIYIOCS B HUX
MPOTUBOPEUUBYIO, KOHPIUKTHYIO HHPOPMAITHUIO;

* HCIIOJIb30BATh IMOJNyYEHHBIH OMBIT BOCIPUATHS MH(POPMAIMOHHBIX OOBEKTOB JUIsI 0OOTaIleHus
YyBCTBEHHOTO OIIbITa, BHICKA3bIBATh OILIGHOYHBIE CYKICHHS U CBOIO TOUKY 3pPEHHS O MOJy4YEHHOM
CO00IIeHNH (MPOYUTAHHOM TEKCTE).

Buinycknux nonyuum 603mMoicHOCMb HAYHUMbCL.

* QHATU3UPOBAMb USMEHEHUS CE0€20 IMOYUOHANLHO20 COCOSIHUA 8 NPOYecce YmeHusl, NOIYUeHUs
U nepepabomxu NOIY4eHHOU UHGOPMAYUU U e€ OCMbBLCTIeHUS.

* 8bIAGNAMb UMNIUYUMHYIO UHGDOPMAYUIO MEKCMA HA OCHOBe CONOCMABNIEHUS ULTIOCMPAMUBHO2O
mamepuana ¢ uxgopmayuel mexkcma, amaiuza NOOMeKcma (UCNONb30BAHHLIX A3bIKOGLIX CPeOCme U
CMpPYKmMypbl MeKCma,).
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* KPUMUYeCcKyu OMHOCUMbCS K PEKIAMHOU UHDOpMayuU;

* HAXOO0UMb CNOCOOBL NPOBEPKU NPOMUBOPEYUBOU UHDOPMAYUL,

* onpedensims  OOCMOGEPHYIO  UHpOpMaAyuo 6 Ciyyae HAIUYUA — NPOMUBOPEUUBOU  UMU
KOH@AUKMHOU CUMYayuu.

IInanupyemuie pezynomamaot peanuzayuu npozpammul « Qopmuposanue HKT-
KOMRemeHmHocmu 00y4aouuxcay cpeocmeamu npeomMema Xumuu:

BBITyCKHUK Hay4UTCS:

* BBICTYIIaTh C ayJUOBHUJACONOJAEPKKOM, BKJIIOYas BBICTYIUIEHUE II€pe] JAUCTAaHIIMOHHOMN
ayIUTOPUEN;

* yUacCTBOBaTh B OOCYKIeHHH (ayAnoBUACO(POPYM, TEKCTOBBIH (OpyM) C HCIOIB30BAaHHEM
BO3MOKHOCTeW MHTepHeTa;

* HCIIOJIb30BaTh BO3MOKHOCTH 3JIEKTPOHHOM MOYTHI JUIsl HHPOPMAILIMOHHOTO 0OMEHa;

* BECTHU JIMYHBIN THEBHUK (0JI0T) C UCIIOJIb30BaHUEM BO3MOKHOCTEH VIHTEepHeTa;

* OCYIIECTBJIATh 00Opa30BaTEeIbHOE B3aMMOJEUCTBHE B HMHMOPMAIIMOHHOM IPOCTPAaHCTBE
00pa30BaTEeNIbHOTO YUPEXKJEHUS (MOJYy4eHHE U BBHINOJHEHHUE 3aJaHuil, IOJIydeHHE KOMMEHTApHEB,
COBEPIIECHCTBOBAHKE CBOEH paboThl, (hopMUpoBaHKE NOPT(OIINO);

* coOFOIaTh HOPMBI WH(GOPMAIIMOHHON KYIBTYpHI, 3TUKU W TMPaBa; C YBAKEHUEM OTHOCHUTHCS K
9acTHOW MHPOPMANIUU ¥ WHPOPMAIIMOHHBIM MTPaBaM JAPYTHX JIFOICH.

* HCTIOJIb30BATh PA3JIMYHbIC MPHUEMBI TIOWCKa MHPopManuu B MHTEpHETE, MOUCKOBBIE CEPBUCHI,
CTPOUTH 3aIPOCHI IS MMOMCKa MHPOPMAIMK U aHAIM3UPOBATh PE3yJIbTaThl TOMCKA;

* ICIIOJIb30BaTh MPUEMBI MOMCKa HHPOpPMAlUM HA TEPCOHAJIBHOM  KOMIIbIOTEpE, B
nH(OPMAaLMOHHOHN CpeJie YUpexkIeHUs U B 00pa30oBaTeIbHOM IPOCTPAHCTBE;

* HCIIOJIb30BaTh pa3jIU4Hble OUONIMOTEUHbIE, B TOM YHCIIE AJIEKTPOHHbIE, KaTaJlOTU JUIsl MOMCKa
HEOOXOIMMBIX KHUT;

* UCKaTb MH(QOPMAIMIO B PAa3IMYHBIX 0a3ax AAHHBIX, CO3[aBaTh M 3aIOJHATH 0a3bl JaHHBIX, B
YaCTHOCTH MCIIOJIb30BaTh Pa3IMyuHbIe OTPECIIUTENH;

* popMupoBaTh COOCTBEHHOE HH(POPMAIMOHHOE IMPOCTPAHCTBO: CO3JaBaTh CHUCTEMBI TANoOK M
pa3MeniaTh B HUX Hy)KHble HTHPOPMaIlMOHHbIE HICTOYHUKH, pa3Meniath nHdopmanuio B UnTepHere.

* BBOJIUTH PE3yJAbTaThl U3MEPEHUI U Ipyrue 1udpoBbie JaHHbIE UIs UX 00pabOTKH, B TOM YHCIIE
CTaTUCTUYECKOM U BU3YyallU3allHH;

* IPOBOJIUTH DKCIIEPUMEHTHI U UCCIIEAOBAHUS B BUPTYAIbHBIX Ta00PATOPUIX

Buinyckuux nonyuum 603mMoicHOCMb HAYYUMBCAL.

* 83AUMOO0ELCMBOBAMb 8 COYUAILHBIX CEMSX, pabomams 6 cpynne Hao coodweHuem (BuKu);

* yuacmeosams 8 hopymax 6 COYUAIbHbIX 00PA308aMeENbHbIX CEMAX,

* 83aUMOO0eLICINB08AMb C NAPMHEPAMU C UCNOTIL30BAHUEM 803MONCHOCIel UnmepHema.

* co30a8ams U 3aNOIHAMb PA3IUYHbIE ONpederument,

* UCNONIL308AMb  pA3IUYHbIE NPUEMbl noucka un@opmayuu 8 Humepheme 6 xo0de yueOHOU
oesmenbHOCIU.

* IPOBOOUMb  eCMEeCMBEHHO-HAYYHbIe U COYUANIbHblE UBMEPeHUs, 6800UMb  pe3yibmamsl
usmepenuti u Opyeux yugposvix OaHHLIX U 00pabamvlieamsv ux, 6 MOM Hucie CMAMmUCmMu4ecku u ¢
NOMOWBIO BU3YATUAYUU,

* AHATU3UPOBAMb PE3YIbMAMbL C80€ell 0esIMeNbHOCMU U 3aMPaiUBaemMblx pecypcos.

ITnanupyemoie pezynomamet peanuzayuu npozpammuvl « Ocnogwvl yueoHo-uccie008amenbCcKkoi u
NPOEKMHOIU 0esAmeNbHOCHI) CPEOCEAMU NPEOMEMa XUMUU:

BbImycKHUK Hay4uTCS:

* [UJAHUPOBaTh M BBIMOJHATH Yy4eOHOE UCCIEJOBaHME U Y4YEOHBIM MPOEKT, HCIOJIb3Ys
00opyZI0BaHUE, MOJIENIH, METO/IbI U TIPUEMBI, aJIeKBaTHbIE HCCIIEyeMOl pobieme;

* BEIOMPATh M MCIIOJIB30BaTh METO/IbI, PEJIEBAaHTHBIE paccMaTprUBaeMoil mpodieme;
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* pacrmo3HaBaTh M CTABUTH BOMPOCHI, OTBETHI HA KOTOPBIE MOTYT OBITh MMOJIY4EHBI TyTEM HAyYHOTO
UCCIICIOBAHUS, OTOMpaTh aJIeKBaTHBIE METOMABI WCCIEAOBaHUsA, (OPMYIUPOBATH BBHITCKAIOIINE U3
WCCJICIOBAHUS BBIBOJIBL;

* HCIIOJIB30BAaTh TAKHE €CTECTBEHHO-HAYYHBIC METOJBI M MPUEMBI, KaK HAOIIOJCHHUE, MOCTAHOBKA
MpoOIeMbl, BBIIBIDKEHUE «XOPOIICH THUIMOTE3b», OSKCICPUMEHT, MOJCIUPOBAHNUE, HCIIOIb30BAHUE
MaTeMaTHYeCKUX MOJENeH, TeopeTnueckoe OOOCHOBAaHWE, YCTAHOBJICHHE TPAHMIl TPUMEHUMOCTH
MOJICITH/TEOPUH;

* ICHO, JIOTUYHO W TOYHO H3JIaraTh CBOIO TOYKY 3pPEHHsS, HCIOJB30BaTh SI3BIKOBBIC CPEIICTBA,
aZIeKBaTHBIE 00CYX1aeMoil mpobiieme;

* oTyI4aTh (PAKTBI OT CYXKJICHWH, MHCHUH M OIICHOK, KPUTHYCCKH OTHOCUTHCS K CYXKICHUSM,
MHEHUSIM, OLIEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHHS,

* BUJICTh M1 KOMMCHTHUPOBATH CBSI3b HAYYHOTO 3HAHMS W IICHHOCTHBIX YCTaHOBOK, MOPAJIbHBIX
CYXJICHHU MTPH TOTYICHUN, PACTIPOCTPAHCHUH U IPUMEHEHUN HAYIHOTO 3HAHUS.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

* CAMOCMOAMENLHO 3A0YMbLBAMb, NIAHUPOBAMb U 8INOIHAMb YUeOHOe ucciedosanue, yieOnblll u
COYUATILHBIU NPOEKM,

* UCNONIBL308AMb 002A0KY, 03ApPeHUe, UHMYUYUIO;

* UCNOIL308AMb MAKUe eCMeCMBeHHO-HAYYHble Memoobl U NPUEMbl, KAk abcmpazuposanue om
npUBX00AUUX (PAKMOPO8, NPOBEPKA HA COBMECMUMOCHb C OPYUMU U3BECMHbIMU (hakmamiL,

* YeNeHanpasieHHo U OCO3HAHHO PA36UBAMb C80U KOMMYHUKAMUBHbIE CHOCOOHOCMU, 0C8AUBAMD
HOBble A3bIKOBblE CPEOCMEBA,

* 0CO3HABAMb CBOK) OMBEMCMBEHHOCHb 3d O0CMOBEPHOCb NOJLYYEHHbIX 3HAHUL, 3a KA4ecmeo
8bINOIHEHHO20 NPOEKMA.

Cucmema oyenueanus 6 npeomeme Xumus:

1. OneHkKa yCTHOro oTBeTA.

OtMmeTKa «5» .

- OTBET MOJIHBIN ¥ MPaBUJIbHBIA HA OCHOBAHUHU W3YyYEHHBIX TEOPUH;

- MaTepual U3JI0KEH B OMPEACIICHHON JOTHYECKOM TOCIeI0BATEIHFHOCTH, JTUTEPATYPHBIM SI3BIKOM;

- OTBET CaMOCTOSTCIIHHBIM.

OTMeTKa «4» |

- OTBET IOJIHBIMA U MTPaBUJIBLHBIM HA CHOBAHUH U3YUYEHHBIX TEOPHIA;

- MaTepHaJl U3JI0KEH B ONPEACIICHHON JJOTHYECKOH MOCIeI0BAaTeILHOCTH, TPU 3TOM JOIYIIECHBI IBS-TPU
HECYIIECTBEHHBIC OITUOKU, UCITPABJICHHBIC 110 TPEOOBAHHUIO YUUTEIS.

Otmerka «3» :

- OTBET IOJIHBIN, HO MPHU ATOM JIONYIIEHA CYIECTBEHHAs OMMUOKA MJIK OTBET HEMOJIHBIN, HECBSA3HBIM.
OTtmeTKa «2».

- TpU OTBETE OOHAPYKEHO HEMOHMMAHUE YYAIUMCSi OCHOBHOIO COJIEp>KaHusl y4eOHOTrO Marepuala Uin
JOTYIIEHBl CYIIECTBEHHBIE OLIMOKH, KOTOPBIE Y4YalllUiicd HE MOKET HCIPAaBUTh IMPU HABOJSAIINX
BOIPOCAX YYUTENS, OTCYTCTBHE OTBETA.

2. OuneHka HJKCHePpUMEHTAJNBHBIX yMeHMil. OIleHKa CTaBUTCS Ha OCHOBaHUU HAONIOACHUSA 34
yUYalIUMHKCS U MIMCbMEHHOTO OTYeTa 3a padoTy.

OTtmeTKa «5»:

- paboTa BBIMOJHEHA TOJHOCTHIO U IPABUIILHO, C/IETaHbl IPABIIIbHBIE HAOIIOIEHUS U BBIBO/IBI,

- OKCIIEPUMEHT OCYILIECTBJICH IO IUIaHy C yYeTOM TEeXHHKH O€30MacHOCTH U MpaBHI pPabOTHI C
BEIL[ECTBAMU U 000PYIOBaHHEM;

- TPOSBIEHBI OPraHU3aIMOHHO - TPYAOBBIE YMEHUS, MOJICPKUBAIOTCS UYMCTOTa pabouero Mmecra u
MOPSIJIOK (Ha CTOJIE, 9KOHOMHO UCTIOJIb3YIOTCSI PEaKTHUBBHI).

OtmeTKa «4» .

- paboTa BBITIONIHEHA MPABWIBHO, CJHENaHbl MPaBUJIbHbIE HAONIOJCHHS W BBIBOJIBL, HO TMPH ITOM
OKCIEPUMEHT TMPOBEACH HE TMOJHOCTHIO WM JOMYIICHBl HECYIIECTBEHHBbIE OIMUOKM B pabore ¢
BEIIIECTBAMU B 000PYIOBAHUEM.

21



OTMmeTka «3»:
- paboTa BBITIOJHEHA MPABUIBLHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIICHA CYIIECTBEHHAs ONIMOKA B

X0J€ JKCIIepUMEHTa B OOBSICHEHUH, B O(GOpPMICHHUU pabOTHI, B COOJNIOAEHUM NPABUJ TEXHUKU
0e30MacHOCTH Ha paboTe ¢ BellecTBaMH M 00OpYJOBAaHUEM, KOTOPas HCIPABIISETCS MO TPEeOOBAHMIO
YUUTEIS.

OTMeTKa «2»:

- gomymieHsl 1Be (M 0ojiee) CyYIIECTBEHHBIC OIMUOKK B XOJIE: OKCIEPHUMEHTa, B OOBSCHECHUH, B
opopmiieHHH pabOTBI, B COOJIIOJICHUM TPABHWII TEXHUKH OE30MACHOCTH NpHU paboOTe C BEIICCTBAMH H
00OpyIOBaHNEM, KOTOPBIC YUAIHICSI HE MOKET UCIIPABUTH JIAXKE IO TPSOOBAHUIO YIUTEIIS,

- paboTa HE BBITIOJHEHA, y YYaIIerocs OTCYTCTBYET SKCIIEPUMEHTAIBHBIC YMCHHUS.

3. OueHka yMeHHUil pemiaTh pacyeTHbIe 3aJ1a4u.

OTMeTKa «5»:

- B JIOTMYECKOM PACCYXKJICHUHU U PEIICHUH HET OIIMOOK, 3a/iaya pelieHa parmoHaIbHBIM CIIOCOO0M;

OTMmeTKa «4»:

- B JIOTUYECKOM pACCYKJCHHH U PEIIEHUsS HET CYIIECTBEHHBIX OIMMOOK, HO 3ajadya pelieHa
HEparMoOHAIBHBIM CIIOCOO0M, WJIH JIOMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OMIMOOK.
OTtMmeTKa «3»:
- B JIOTHYECKOM DACCYXKJCHHH HET CYIIECTBEHHBIX OIIMOOK, HO JOIMYyIICHAa CYIIECTBEHHAs OITMOKa B
MaTeMaTHYEeCKUX pacyeTax.
OTMeTKa «2»:
- IMEETCsI CYIECTBEHHBIC OMMOKH B JIOTHYECKOM PACCY)KJICHUHM U PEIICHUH.
- OTCYTCTBHE OTBETA Ha 3aJjaHuE.
4. OueHkKa NMCbMEHHbIX KOHTPOJIbHBIX PadoT.
OtMmeTKa «5»:
- OTBET IOJIHBINA U TIPaBUJIBHBIA, BO3MOXKHA HECYIIIECTBEHHAs OMHUOKA.
OtMmeTKa «4»:
- OTBET HETIOJHBIM WK JOIYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITMOOK.
OtmeTKa «3»:
- paboTa BBITIOJHEHA HE MEHEE YeM HaIlOJIOBHHY, JOIYIIEHA OJIHA CYIIECTBEHHAs ONMIMOKA W TPH 3TOM
JIBE-TPH HECYITICCTBEHHBIC.
OTMmeTKa «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YEM HAITOJIOBHHY HJIM COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIHOOK.
- paboTa He BBITIOJTHEHA.
[Ipn olleHKE BBITIOJIHEHHSI MHUCBMEHHOM KOHTPOJBHON pabOThl HEOOXOIUMO YUUTHIBATH TPEeOOBaHUS
eauHoTo opdorpaduieckoro pexuma.
5.0uenka TecTOBbIX PadoT.

Tectbl, cocTosiiue U3 MSATH BOIPOCOB MOKHO MCIIOJIB30BATh MOCIE U3YUEHHUs KaXKIOTo MaTepuana
(ypoka). Tect u3 10—15 BompocoB ucmonb3yercst g nepuoauueckoro konrpois. Tect uz 20—30
BOIIPOCOB HEOOXOIMMO MCIOJIb30BATh JJISI HTOTOBOT'O KOHTPOJISL.

[Ipu olileHUBaHUU HCTIONB3YETCS CIEAYIONIAs IIKaja: s TeCTa U3 MATH BOIPOCOB
* HET OIIMOOK — OIIEHKA «5»;
* 0JIHA OIIHNOKA - OIICHKA «4»;
* IB€ OIIMOKH — OIIEHKa «3»;
* TpH OIIMOKH — OIEHKA «2».
s recta u3 30 BOpoCoB:
* 25—30 npaBUIIBHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBUIIbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBUIBHBIX OTBETOB — OLIEHKA «3»;
* MeHbIIE 12 IpaBUIbHBIX OTBETOB — OLICHKA «2».
6. Ounenka npoexra.
[IpoekT oleHMBAETCS MO CIEIYIOIMINM KPUTEPHUSIM:
* coOroieHne TpedoBaHui K ero 0(OpMIICHHIO;
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* He00OXOAUMOCTD U IOCTATOYHOCTD ISl PACKPBITHS TEMBI IPUBEACHHOM B TEKCTE MPOEKTa MH(POPMAaLUY;
* yMeHHUE 00y4arouIerocst CB000HO U3NIaraTh OCHOBHBIC HJIEH, OTPAKEHHBIE B IIPOEKTE;

* CIIOCOOHOCTH 00YUAIOLIETOCs MOHATh CYTh 3a/1aBa€MbIX WIEHAMH aTTECTAllMOHHOW KOMHUCCHH BOIIPOCOB
U cOpPMYIUPOBATH TOUYHBIE OTBETHI HA HUX.

Temamuka uccneoosamenvckux u npoekmnblxpaﬁom:

. DKCepTu3a NpoayKTOB [TUTaHUS 110 YIIAKOBKE.

. Onpenenenne KayecTBa BOIbI.

. Kucnotaocts armochepHbIX 0caiKoB.

. KauecTBeHHO€ onpesenenue BUTaMiMHa A B OBOLIAX.

. KauectBenHoe onpenenenue Butamuaa C B OBOILAX.

. BelpanmuBaHue KpUCTaUIOTUAPATOB.

. [louck Hanbosiee 3pPeKTUBHBIX METOJIOB 3AIIUTHI METAJUIOB OT KOPPO3UHU.

NN DN R W
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4, Onucanue yueﬁuo-memoduttecxozo u mamepuailbHO-mexHu4ecKozo obecneueHusn
o6pa303ameﬂbnozo npouecca

Cocmag yueono-memoouuecko2o KOMnieKma:

1. Pymsutuc I'.E. Xumust: 8 ki1.: yuae0. s obuieoopazopar. Yupexaenuit / I'.E.
Pymzutuc, ®@.I'. ®enpaman. — M.: [IpocBemenue. 2017

2. Xumusi: 8 KII.: SJICKTPOHHOE MPUIIOKEHNE K YUCOHUKY.

3. Pymutuc I'.E. Xumust: 9 ki.: yuae0. aust obmieoopazopar. Yupexaenuit / '.E.
Pymsutuc, ®@.I'. ®enpaman. — M.: IIpocBemenue. 2018

4. XuMmus: 9 KIL.: 3JIEKTPOHHOE IIPUIIOKEHUE K YUEOHUKY.

o. I'apa H.H. Xumusi: 3amaunuk ¢ «momorHukom»: 8-9 kimacesl / H.H. I'apa. — M.:
[Ipocsemenue.

6. I'apa H.H. Xumus. Paboune nporpammsl. [Ipeamernas nunust yue6HukoB I.E.
Pymsutuca, ®@.I'. ®enpamana. 8-9 knaccsl/ H.H. I'apa. — M.: IIpocBemienue.

7. Panmenkuit A.M. Xumus: muaaktudeckuid marepuai: 8-9 ki. / A.M. Pagenkuii. —

M.: [Ipocsenienue.
8. I'apa H.H. Xumus. Ypoxu: 8 xi. / H.H. I'apa. — M.: IIpocBemienue.
9. I'apa H.H. Xumus. Ypoxku: 9 xi. / H.H. I'apa. — M.: IIpocBemienue.

Cnucok numepamypol 011 y4auiuxcs:

YyeOHukKku:

1. Pymutuc I'.E. Xumus: 8 xi.: yael. aiis o6meooOpazosar. Yupexaenuit / I .E.
Pymutuc, ®@.I'. ®eapaman. — M.: [Ipoceemenue. 2016

2. Pymutuc I'.E. Xumus: 9 ki.: yaed. aiis o6meoopazosar. Yupexaenui / I .E.
Pymutuc, ®.I'. ®enpaman. — M.: [Ipocsemenue. 2017

3. I'apa H.H. Xumus: 3amauamk ¢ «momMontHukoMy: 8-9 kiacceel / H.H. T'apa. — M.:
[Ipocemenue.

PaGouue Terpagu:

1. I'abpycesa H.U. Xumusi: padouas terpans: 8 k. / H.U. I'abpyceBa. — M.:
[IpocBenenue.

2. INabpycesa H.U. Xumusi: padouas terpans: 9 k. / H.U. 'abpyceBa. — M.:
[IpocBenienue.

Cnucok numepamypul 014 nedazo208:

1. Pymzutuc I'.E. Xumus: 8 ki1.: yue0. ans obmeoOpazosat. Yupexaenuii / I'.E.
Pymsutuc, ®@.I'. ®enpaman. — M.: [Ipocemienue.2016

2. XuMmus: 8 KIL.: SJIEKTPOHHOE PUIIOKEHUE K YIeOHUKY.

3. Pymsutuc I'.E. Xumus: 9 ki.: yue0. ans obuieoOpaszopar. Yupexaenuii / I'.E.
Pymsutuc, @.I'. ®enpaman. — M.: [Ipocsemenue.2017

4, Xumus: 9 KI1.: SIEKTPOHHOE MPUIIOKEHUE K YIeOHHUKY.

5. I'apa H.H. Xumus: 3a1aunuk ¢ «momorHukom»: 8-9 kmacesl / H.H. I'apa. — M.:
IIpocsemenue.

6. I'apa H.H. Xumus. Pa6oune nporpammel. [Ipeqmernas nunust yue6unkoB I'.E.
Pymsutuca, ®@.I'. ®enpamana. 8-9 knaccel/ H.H. I'apa. — M.: IIpocBerienue.

7. Panenxuit A.M. Xumus: qunaktudeckuit matepuan: 8-9 ki. / A.M. Pageuxuit. —

M.: IIpocBenienue.
8. I'apa H.H. Xumus. Ypoxku: 8 xi1. / H.H. I'apa. — M.: IIpocBemenue.
9. I'apa H.H. Xumus. Ypoxku: 9 k1. / H.H. I'apa. — M.: [IpocBemienue.

24



10.  boposckux T.A. Tectsl o xumun. [lepBoHavanbHbIe XUMUYECKHUE TIOHSATHSL.
Kucnopon. Bonopoa. Bona, pactBopbl. OCHOBHBIE KIIACCHI HEOPTraHUYECHX COSTUHEHHI: 8 KIL.: K
yuebnuky I'.E. Pymsuruca, @.I'. ®enpamana «Xumus. 8§ kmace». — M.: MI3garenbcTBO «OK3aMeH»,
2010.

11.  Bboposckux T.A. Tectsl mo xuMuu. DIEeKTpoaauTUYECKas auccounanus. Kuciopon
u cepa. A3ot u pocdop. Yraepona u kpemuuii. 9 kinacc: k yueonuky I'.E. Pymzutuca, @.T.
®enpamana «Xumud. 9 kiaacey». — M.: M3parenscTtBo «Ik3amen», 2011.

Ilepeuens yugposvix ungopmayuonnvix pecypcoe Humepnema:

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http:/fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi spravochnik d
lya podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8 3/0-41

NoogkrwdpE

Cocmae meouamexu:

1. Ortkperras xumust. Beperst 2.6. (I1oHBIH MHTEPAKTUBHBIN KyPC XUMHUH TS YIAIIAXCS
IITKOJI, JINIIEEB, THMHA3MH, KOJUISIDKEH, CTYIeHTOB TeXHH4ecKnX BY30B). OO0 «Dmsukon» 2005.

2. CD-ROM Bupryanpnas mkona Kupumra u Medonus. Ypoku xumMun. 8-9 Kacchl.-
M.: OO0 «Kupunn u Medoauii», 2002r.

3. CD-ROM VwuebHoe snektpoHHoe wu3manue Xumus (8-11 kmacc) Bupryanbnas
naboparopusi. Mapl TV, Jlabopatopust cuctem mynastumenus, 2004r.

4, CD-ROM DBnexrponnas 6uonuoreka «IIpocsemnierney». MynbTuMenuitHoe mocoodue

HOBOTO oOpasma. 8 kimacc. M.: [Ipocsemenue, 2005r
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