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IlnanupyeMble pe3yJabTaThl 0CBOCHHUS YUEOHOI0 MPeIMeTa

JlocTuKeHne TMYHOCTHBIX PE3YJIbTaTOB OLEHUBACTCS Ha KaueCTBEHHOM ypoBHE (0e3 0TMeTok). ChopMUPOBAHHOCTH METANIPEAMETHBIX U MPEIMETHBIX
YMEHHH OIEHUBAETCS B Oaiax 1mo pe3yinbTaraM TEKYIIIEro, TEeMaTHUECKOTO M HTOIOBOTO KOHTPOJIS, & TAKXKE MO PE3yJIbTaTaM BBITOJHCHUS
71a00PaTOPHBIX U MPAKTHYECKUX PadoT.

N3ydenne xumun B 9 Kiacce JaeT BO3MOXHOCTh 00YyJarOImUMCs JOCTUYD CISAYIONIUX PE3yIbTaTOB

B ruunocmuom pazeumuu:

1) crpemiieHHE K KpUTHYHOCTH MBIIIUICHUS, PACITO3HABAHUIO JIOTHUYECKH HEKOPPEKTHOT'O BBICKA3bIBAHHUS, PA3IHUCHHIO TUIIOTE3bI U (haKTa;

2) cTpeMIIEHHE K CAMOKOHTPOJIIO TIpoIiecca U pe3ysibTata yueOHOM JesTeIbHOCTH;

3) COCOOHOCTH K  3MOIMOHAILHOMY BOCHPHUATHIO XHUMHYECKUX MOHSATHH, JIOTHMYECKHX PACCYXICHHH, CIMOCOOOB pEHICHUs 3ajad,
paccMaTpuBaeMbIX MpooOIIeM;

4) hbopmupoBaHKe y YJAIIUXCS aI€KBATHO OI[CHUBATH CBOIO YUCOHYIO ESITEIBHOCTD;

5) oBnajieHUE MPaBUIIAMH JICIIOBOTO COTPYAHUYECTBA,;

6) dbopMupoBaHUE MO3HABATEIbHBIN HHTEPEC U MOTHBBI K H3YUCHHUIO XUMHH;

7) oBlajicHHe KOMMYHHUKATHBHBIMH YMCHHUSIMUA U OIIBITOM MEKIMYHOCTHBIX KOMMYHHUKAIMI, KOPPEKTHOTO BEICHHS TUAIOTa U JUCKYCCHU;

8) oBiajeHHEC MHTEIUIEKTYalbHBIMH YMCHUSAMH (aHAJTHM3HUPOBATh, CPABHUBATH, KIACCH(DUIIMPOBATH, YCTAHABIMBATH MPUYNHHO-CIICICTBEHHBIC
CBSI3H, JIeJIaTh 000O0IICHUS U BBIBOJIBI);

9) olleHMBAaHHUE MMOBEICHUS C TOUKH 3PCHUS XUMHUYECKOM 0€30MAaCHOCTH U JKU3HCHHBIEC CUTYAI[MH C TOYKH 3peHHs 0€30IacHoro oopasa Hu3HU U
COXpaHEHUS 3/I0POBBSI.

MeTanpeaMeTHBIMHU pe3yIbTaTaMU OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOT'O 00IIIeT0 00pa30BaHUs SIBJISIFOTCS:

- OBJIaJIEHUE HaBbIKAMH CaMOCTOSTEIbHOIO IPUOOPETEHUSI HOBBIX 3HAHWM, OpraHU3allK yueOHO! esITeNbHOCTH, IOMCKA CPECTB €€ OCYIIECTBICHNUS;
- YMEHHUE [JIAHUPOBATh MYTU JOCTHXKEHUS 1I€JIe Ha OCHOBE CaMOCTOATEIIbHOIO aHAJIN3a YCIOBUM U CPEACTB UX IOCTHUKEHUS, BBIIEIATh
ATbTEPHATUBHBIC CITIOCOOBI JOCTHKEHUS 11€7TM U BhIOMpaTh Hanbosee Y PEeKTUBHBIN CITOCOO, OCYIIECTBIISATH MMO3HABATEIHHYIO PE(IICKCHIO B

OTHOIIICHUH ASUCTBUH 110 PCHICHUTO yqe6HBIX M IO3HABAaTCJIbHBIX 3a/1a4y.

- YMCHHC [TOHNUMATh HpO6JICMy, CTaBUTBH BOIIPOCHI, BBIABUT'ATH T'MIIOTE3Y, aBaTh OIMMPCACIICHUC ITIOHATUAM, KHaCCH(bHHHPOBaTB, CTPYKTYpHUPOBATH
Marepurall, IpOBOAUTE SKCIICPUMEHTEBI, ApIryYMCHTHUPOBATH CO6CTB€HHy}O MO3HIIHIO, q)OpMy.TII/IPOBaTB BBIBOJbI U 3aKJIIFOUYCHHU A,



- YMEHHME COOTHOCUTH CBOU JACUCTBHS C IUIAHUPYEMBIMH PE3YJIbTaTaMU, OCYILECTBIISTh KOHTPOJIb CBOEH JEATEIBHOCTH B IIPOLIECCE TOCTHKEHUS
pe3yibTara, ONpeAesaTh CIOCOObI NEMCTBUI B paMKaX MPEUIOKEHHBIX YCIOBUN U TPEOOBaHMIA, KOPPEKTUPOBATH CBOM JICHCTBUSI B COOTBETCTBHH C
WU3MEHSIOIICHCS CUTYallUEeH;

- (hopMupoOBaHKE U pPAa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCIIOJIB30BAaHHUS MHCTPYMEHTOB M TEXHUYECKHUX CPEICTB MH(POPMAITMOHHBIX TEXHOJIOTUI
(KOMIIBIOTEPOB U MPOrPAMMHOT0 00ECIIeYeHNS) KaK MHCTPYMEHTAJIHHO OCHOBBI Pa3BUTHSI KOMMYHHKATUBHBIX U ITO3HABATEIbHBIX YHUBEPCAIBHBIX
yueOHBIX ACHUCTBUIA;

- YMCHHC CO34aBaThb, IPUMCHATHL U Hp606pa3OBI)IBaTI> 3HAaKW U CUMBOIJIbI, MOACIIN U CXEMBI AJId PCIICHUA yT-Ie6HBIX U I1I03HABaTCJIbHBIX 3aJ1a4;

- YMEHHUE U3BJIEKATh HHPOPMAITUIO U3 PAa3IUYHBIX HCTOYHUKOB (BKJIFOUAsl CPEACTBA MAacCOBOW MH(POPMALINU, KOMIIAKT-IUCKN Y4eOHOTO Ha3HAUYCHUS,
pecypcel HTepHETa), CBOOOAHO M0JIb30BATHCSI CIPABOYHON JIMTEPATypPO, B TOM YHCIIE U Ha 3JEKTPOHHBIX HOCUTENSX, COOIOAATh HOPMbI
MH(POPMAIIMOHHOHN U30MPATEIIEHOCTH, STHKH;

- YMCHHUE Ha IPAKTUKE M0Jb30BATHCS OCHOBHBIMH JIOTHYECKUMH PHEMaMH, METOJaMH HAOJIIOACHH S, MOJICTHUPOBAHUS, OOBSICHEHUS, PEILICHHUS
po6IeM, TPOTHO3UPOBAHUS U JIP.;

-YMCHHUC OPraHU30BbIBATH CBOIO JKU3Hb B COOTBETCTBUU C NPCACTABJICHUAMU O 3J0POBOM O6p33€ JKHU3HH, ITpaBax U 0053aHHOCTIX TpaXJ1aHWHaA,
OCHHOCTAX 6BITI/I$I, KYJbTYPBI 1 COLIUAJIBHOT' O B3aI/IMO,Z[eI>’ICTBI/I$I;

- YMCHHC BBIIOJIHATH [TO3HABATCIILHBIC U ITPAKTUYCCKUEC 3aJaHHA, B TOM YUCJIC IIPOCKTHLIC,

- YMCHHE CaMOCTOATCIIBHO U apTYMCHTUPOBAHHO OLICHUBATH CBOU I[GI\/'ICTBI/ISI " JCUCTBUS OAHOKJIACCHUKOB, COACPIKATCIIBHO 00OCHOBEIBAs
MMpaBHUJILHOCTL UJIN OIIMOOYHOCTD pe3yibTara u criocoba ,HCP’ICTBI/IH, aJICKBATHO OLICHHUBATb 06LGKTI/IBHYIO TPYAHOCTH KaK MEpy q)aKTI/I‘leCKOFO 501048
npeanojaracéMoro pacxoaa peCypCoB Ha pCIICHUEC 3aJa4un, a TAKXKE CBOU BOSMOXHOCTHU B JOCTUIKCHUHU LICIIN OHpC]IGJ'IGHHOﬁ CJIIOKHOCTH,

- yMeHue paboTath B rpyrre, Y3QpPEeKTUBHO COTPYIHUYATH M B3aUMOJICHCTBOBATh Ha OCHOBE KOOPJAWHAIINN PA3TUYHBIX TTO3UIIUN TTPH BHIPAOOTKE
00IIIero penieHns B COBMECTHON AESITETbHOCTH; CIIYIIaTh MapTHepa, PopMyIHpoOBaTh U ApryMEHTUPOBATH CBOE MHEHUE, KOPPEKTHO OTCTAaNBAaTh CBOIO
MTO3UIIMIO M KOOPJUHUPOBATH €€ C MO3HIINH MAPTHEPOB, B TOM YHUCJIE B CUTYallMH CTOJIKHOBEHHSI HHTEPECOB; MTPOIYKTUBHO pa3peniaTh KOHMIUKTH Ha
OCHOBE y4YeTa UHTEPECOB U MO3UIINI BCEX €r0 YIaCTHUKOB, IOMCKA U OIICHKH allbTEPHATUBHBIX CIIOCOOOB pa3penieHus] KOHPIUKTOB.

Hpe)lMeTHbIMI/I pe3yjabTaTaMu OCBOCHUA OCHOBHOI1 O6p330BaTeHBHOf/'I nporpaMmbl OCHOBHOT'O O6I_I_ICFO O6p8.30BaHI/I${ SABJIAIOTCA



e (QopMupoBaHHUE NMEPBOHAYATHHBIX CHCTEMATH3NPOBAHHBIX MIPEACTABICHUN O BEIIECTBAX, UX MTPEBPALICHUSIX 1 IPAKTHUYECKOM IPUMEHECHUH;
OBJIaJICHUE MOHATUIHBIM armapaToM U CHMBOJINYECKUM S3bIKOM XHMUH;

e 0co3HaHHE OOBEKTHBHO 3HAYUMOCTH OCHOB XUMHUYECKOM HAyKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, XUMUUECKUX MTPEBPaILCHHHA
OpPTraHUYECKUX U HEOPraHMYECKUX BEIIECTB KAK OCHOBBI MHOTHUX SIBIICHUN )KMBOUM M HEKUBOU MPUPOIBI; YIITyOIeHNnEe MPECTaBICHUN O
MaTeprualbHOM €IMHCTBE MUPA;

® OBJIAJICHUE OCHOBAMHU XMMHUYECKOW I'PAaMOTHOCTH: CITIOCOOHOCTBHIO aHATU3UPOBATh U OOBEKTUBHO OI[CHUBATH KU3HEHHBIE CUTYAllUH, CBS3aHHBIC
C XUMHEW, HaBBIKAMH 0€3011acHOr0 00PAIIeHHUs C BEIIECTBAMH, UCIIOJIb3YEMbIMH B IOBCEAHEBHOM KU3HU; YMEHHEM aHAJTU3UPOBATH U
IUITAHUPOBATh HKOJIOTMYECKU O€30MacHoe MOBEACHUE B IIEIISIX COSPEKEHHS 3/JOPOBBS U OKPY)KAIOIICH CPE/Ibl;

e (opMHUpOBaHHE YMEHHUI yCTaHABIMBATH CBSI3U MEXIY peaibHO HAOII01aeMbIMU XUMHUYECKUMHU SIBJICHUSIMH U TIPOLIECCAMH, TIPOUCXOISIINMHU B
MHUKPOMHUPE, OOBACHATH IPHYUHBI MHOT000pa3Hs BEIIECTB, 3aBHCUMOCTh UX CBOWCTB OT COCTaBa M CTPOSHHUSI, & TAK)KE 3aBUCHMOCTD
NPUMEHEHHS BEIECTB OT X CBOMCTB;

® TpUOOPETEHUS ONBITA HUCIOIB30BAHUS PA3IMYHBIX METOIOB H3YUYCHHUS BEIIECTB; HAOIIOICHHS 32 UX MTPEBPAILECHISIMH TP IPOBEICHUH
HECJIO)KHBIX XUMUYECKUX IKCIIEPUMEHTOB C HCIOIb30BaHUEM J1a00paToOpHOro 000pyA0BaHUS M TPUOOPOB;

® yMEHHE OKa3bIBaTh NEPBYIO MIOMOIIb IPH OTPABJICHUSIX, OKOTAX M JPYTUX TPABMaX, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM
o0opynoBaHUEM;

e OBJIAJICHUE ITpUEMaMu paboThI ¢ MH(OPMALIUEH XUMHYECKOTO COJICPKAaHUs, IPEACTaBICHHOM B pa3HO GopMe (B BUIE TEKCTa, GOpMYI,
rpaduKoB, TaOJMYHBIX TaHHBIX, cXeM, (hoTorpaduii u ap.)

® CO3/aHWe OCHOBBI JJIsl (POPMHUPOBAHUS MHTEPECA K PACIIMPEHUIO U YTITyOJIIEHUIO XUMHUYECKUX 3HAHUH U BEIOOpA XUMHH KaK MTPOQUIEHOTO
IpeMeTa Mpu Nepexo/ie Ha CTYNEeHb CpeHero (II0JHOro) o0uiero oopa3oBanus, a B JajdbHEHIIEM U B KauecTBe c(hepbl CBOE
po¢eCcCHOHATILHOMN 1€ TeIbHOCTH;

e (opMHUpOBaHHE NPEACTABICHNN O 3HAUEHUN XMMHUYECKOW HAYKU B PEIICHUH COBPEMEHHBIX HKOJIOTHUECKUX MPOOIEM, B TOM YHCIIE B
MPEJOTBPAIICHUH TEXHOTEHHBIX M SKOJIOTUIECKUX KaTacTpod.

BbInyCKHUK HAy4YUTCS:
* OCHOBaM peaJln3alliy IPOEKTHO-UCCIIEN0BATENBCKON NEATENBHOCTH;

* IPOBOJUTH HAOIIOACHNUE U SKCIIEPUMEHT O]l PyKOBOJICTBOM YUHTEJIS;



* OCYILECTBIIATH PACIIMPEHHBIN MOUCK WHPOPMAIIUU C UCTIOIB30BAHUEM pecypcoB Oubimotek u MHrepHera;

* CO371aBaTh ¥ MPEOOPA30BBIBATH MOJICIIH U CXEMBI JIJISl PELICHUS 3a1a4;

* OCYIIECTBIIATH BEIOOP Hanboiee 3pPEKTUBHBIX CIIOCOOOB PEIIeHUs 33]]a4 B 3aBUCHMOCTH OT KOHKPETHBIX YCIIOBHIA;
* IaBaTh OIPE/ICTICHHUE MOHITHUSM;

* YCTAHABJIMBAThH MIPUYUHHO-CIICACTBEHHBIC CBSI3H;

* OCYILECTBIIATH JIOTUYECKYIO ONEPAIMI0 YCTAHOBJICHHUS POJIOBUIOBBIX OTHOIICHUH, OTPAHUYCHUE TIOHSTHSI,

* 000011aTh TOHATHUS — OCYIIECTBIISATH JIOTHYESCKYIO ONEPAIHIO IIEPEX0/Ia OT BUIOBBIX MIPU3HAKOB K POJOBOMY MOHSTHUIO, OT MIOHSATHS C MCHBIIHM
00BEMOM K IMOHATHUIO C OOJIBIINM 00BEMOM;

¢ OCYHICCTBJISAATh CPABHCHUC U KJ'IaCCI/I(bI/IKaLII/IIO, CaMOCTOATCIIBHO BBI6I/Ipa$I OCHOBAHUS U KPUTCPUU JI YKA3AHHBIX JIOTHYCCKUX onepaunﬁ;
¢ CTPOUTH KJ'IaCCI/I(I)I/IKaI_[I/IIO Ha OCHOBC JTUXOTOMHYCCKOT'O ACJICHUA (Ha OCHOBC OTpI/II_[aHI/ISI);

¢ CTPOUTH JIOTHYCECKOC PACCYKIACHUC, BKIIFOYAOMICC YCTAHOBJIICHUEC NPUYHNHHO-CICACTBCHHBIX CBH3€I>'I;

* 0OBSCHATD SABJICHUSA, ITPOLCCCHI, CBA3U U OTHOILICHMS, BBIABIACMEBIC B XOAC UCCIICAOBAHMA,

¢ OCHOBAaM O3HAKOMMUTECJIIbHOI'0, MU3Yy4YaroIICTo, YCBANBAIOIICTO U ITIOUCKOBOI'O YTCHU A,

* CTPYKTYpHUPOBATHh TCKCTHI, BKIIIOYad YMCHHUE BBIACIIATH I'NIABHOC W BTOPOCTCIICHHOC, INTABHYIO UJICI0 TECKCTA, BBICTPAMBATH ITOCICA0OBATCIIBHOCTD
OITMChIBACMBIX C06BITPII>'I;

* paboTaTh ¢ MeTadopaMu — MOHUMATh IEPEHOCHBIN CMBICI BBIPAYKEHUH, IOHUMATh U YIOTPEOISATH 000POTHI pedH, TOCTPOCHHBIE Ha CKPBITOM
yrmoa00eHnH, 00pa3HOM CONMKEHUU CIIOB.

* UCTOJIB30BATh Pa3UUHbIe TPUEMBI TOMCKa HH(popMaruK B IHTepHeTe, MOMCKOBBIE CEPBHUCHI, CTPOUTD 3aIIPOCHI JJIs MOUCKa HH(OPMAIU U
aHAJIM3UPOBATh PE3YJIbTAThI TOUCKA;



* HCII0JIB30BATh MPUEMBI IOKMCKA HH(OPMALIUK Ha IIEPCOHATILHOM KOMITBIOTEPE, B MH(DOPMALIMOHHOM cpejie yUpEKICHHs U B 00pa30BaTeIbHOM
IIPOCTPAHCTBE;

¢ UCII0JIb30BAaTh pa3JINYHbIC 6I/I6J'II/IOTC‘IHBIG, B TOM YHCJIC DJICKTPOHHBIC, KaTaJIOTH JIsI IIOMCKA H606XO,Z[I/IMI)IX KHUT,
¢* UCKAaTb I/IH(i)OpMaHI/IIO B PA3JIMYHBIX bazax JaHHBbIX, CO31aBaTb U 3aIlOJIHATD 0as3el JAaHHBIX, B YACTHOCTHU MCII0JIB30BATh PA3JIMYHBIC OIIPEACIIUTCIIN,

* (hopMupoBaTh COOCTBEHHOE UH(OPMAIIMIOHHOE MPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MAIIOK U pa3MelaTh B HUX HYXKHbIE HH(OpMAIIMOHHbIE
MCTOYHHKH, pa3Meniath HHpopmanuio B IHTEepHETE.

* IUIAHUPOBATH U BBITIOJIHATH y4eOHOE HCCIICIOBAHNE U YIEOHBIH NPOEKT, HCIOMIb3Ys 000pyJ0BaHHE, MOAEIH, METOBI U IPUEMBI, a/ICKBAaTHBIC
UCCleyeMol npobieme;

* BBIOMPATH U MCIIOJIH30BATh METO/IBI, PEJIICBAHTHBIC pacCMaTpUBaeMOii mpodieme;

® pacCiio3zHaBaThb U CTaBUTh BOIIPOCHI, OTBCTHI HAa KOTOPBLIC MOI'YT OBITH ITOJIYYCHBI HYTGM HAay4YHOIr'o UCCJICIOBAHUAA, 0T6I/IpaTI) aJICKBAaTHBIC MCTObI
HUCCIICIOBaHUA, (I)OpMy'J'II/IPOBaTL BBITCKAOIIHEC U3 UCCIICAOBAaHNA BBIBOIbI,

¢ UCIIOJIb30BAaTh TAKMC MaTCMaTUYCCKUEC METOAbI U HpI/IéMI)I, KakKk a6CTpaKIII/I$[ " uacairsanua, 10Ka3aTeJIbCTBO, J0KA3aTCIbCTBO OT IIPOTUBHOTO,
AO0Ka3aTCJIbCTBO IO aHAJIOTHUH, OIIPOBCPIKCHUC, HHAYKTUBHBIC U NCAYKTUBHBIC PACCYKACHU S, IOCTPOCHUC U UCIIOJIHCHUC aJITOPUTMA;

* UCIIOJIb30BATh TaKNE€ €CTCCTBCHHO-HAYYHbIC MCTOABI U HpI/IéMH, KakK Ha6J'II-O,Z[eHI/Ie, IMIOCTAaHOBKa l'IpO6J'IeMI:>I, BBIABHKCHHUC «Xopomeﬁ TUIIOTE3bI»,
OKCIICPUMCHT, MOACITIUPOBAHUEC, UCITOJIB30BAHUEC MATCMATHYCCKUX Moneneﬁ, TCOPECTUYCCKOC 06OCHOBaHI/I€, YCTAHOBJICHUC I'paHULl IPUMECHUMOCTHU

MOJIETTH/TEOPHH;

¢ UCIIOJIb30BATh HCKOTOPBIC METOAbI ITOJTYYCHU A 3HaHHﬁ, XAapPaKTCPHBIC I CONUAIIBHBIX 1 UCTOPHUYCCKUX HAYK: IOCTAHOBKA HpO6JICMBI, OITPOCHI,
OIMMCAHUEC, CPABHUTCIIBHOC NCTOPUICCKOC OITMCAHHE, O6T)$ICHCHI/Ie, HCIIO0JB30BAHUEC CTaATUCTHUYCCKUX JAHHBIX, HHTCPIIPETAINUA (1)aKTOB;

¢ ACHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYUKY 3pCHU, UCIIO0JIb30BATH SA3BIKOBBIC CPCACTBA, AACKBATHLIC O6CY)K,Z[8.CMOﬁ HpOGJ’ICMC;

¢ OTJIMYAaTh (I)aKTLI oT CYX(HCHHﬁ, MHEHUU U OLCHOK, KPUTHYCCKN OTHOCUTLCA K CYXKJICHUAM, MHCHUAM, OLICHKAM, pPCKOHCTPYUPOBATHh X OCHOBAHUS;



®* BUACTh U KOMMCHTHPOBATEH CBA3b HAYYHOI'O 3HAHUA U HECHHOCTHBIX YCTAHOBOK, MOpPaJIbHBIX Cy}KI[CHI/Iﬁ IIpH IOJIYYCHHH, PACIIPOCTPaHCHHUU U
IMPUMCHCHUN HAYUYHOT'O 3HAHUA.

* OITMCHIBAaTh CBOMCTBA TBépI[BIX, KUJIKHUX, ra3oo6pa3H51x BCIICCTB, BBIACIIAA UX CYIICCTBCHHBIC IIPHU3HAKU;

® XapaKTEpU30BaTh BCHIECCTBA I10 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATh IIPUYUHHO-CICACTBCHHBIC CBA3U MEXKAY AJaHHBIMU
XapPaKTCPUCTHKAMU BCIICCTBA,

® paCKpbIBaTb CMBICJI OCHOBHBIX XUMHWYCCKUX MMOHSTUMN «aToOM», «KMOJICKYJIa», «XUMHUYECKUM SJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOKHOC BCIICCTBOY,
«BAJICHTHOCTbL», UCII0JIb3Ys 3HAKOBYIO CUCTEMY XUMHU,

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C TTOMOIIBI0 XUMUYECKUX (DOPMYIT U CYITHOCTh XUMHUECKUX PEAKINH C MOMOIIBI0 XHMMUYECKHX
yYpaBHEHUH;

¢ BBIUHUCIIATE OTHOCUTCIIBHYKO MOJICKYJIIPHYIO U MOJIIPDHYRO MACChI BEIICCTB, a4 TAKKEC MACCOBYIO JOJIF0O XUMHUYCCKOI'O 3JICMCHTA B COCAUHCHUAX JJIL
OLCHKHU UX Hpﬁ.KTPI‘ICCKOfI 3HAYUMOCTHU,

¢ CpaBHHUBATH 11O COCTABY OKCHJIbI, OCHOBAHUSA, KUCJIOTBI, COJIN,
° KHaCCI/I(l)I/II_[I/IPOBaTB OKCHUABI U OCHOBAHMA 110 CBOﬁCTBaM, KHCJIOTHI U COJIU 110 COCTAaBY;,
¢ OIMMUCBIBATh COCTAB, CBOMCTBA 1 3HAUCHHE (B pupoac u HpaKTquCKOﬁ ACATCIBHOCTHU ‘{eHOBeKa) IMPOCTBIX BEHIECCTB — KUCJIOPOAa U BOAOPOAA,

* 1aBaTh CPABHUTEIIbHYIO XapaKTEPUCTUKY XMMUYECKUX 3JIEMEHTOB U BAKHEUILNX COCIMHEHUN €CTECTBEHHBIX CEMENCTB IIEJTOUYHBIX METAIIJIOB U
rajJorcHOB;

¢ I10JIb30BaThCA na60paT0pHLIM O60py,£[0BaHI/IeM 1 XUMHYECKOM HOCYHOﬁ;

¢ IPOBOAUTDH HECJIOKHBIC XUMUYCCKHUC OIBITHI U Ha6HIOI[eHI/IH 3a U3MEHEHMSIMU CBOMCTB BEIIESCTB B mponecce ux npeBpameHm"I; CO6JHO)18.TB IpaBuJia
TEXHUKU 0€30ITaCHOCTH IIpU MMPOBEACHNN Ha6HI021€HHﬁ " OIIBITOB,

® pa3jan4aTb SKCIICPUMCHTAJIbHO KUCJIOTHI U HIéJ'IO‘—II/I, MOJIB3YACh MHAUKATOpaMHu,; OCO3HABAaTh H€O6XO)II/IMOCTB CO6J'IIO)I€HI/I$I MEp 0e30macHOCTH npu
o6pa1ueH1/H/1 C KHCJIOTaMM U IICJI0YaMu.



* OIIPEACIIATH MPUHAIC)KHOCTh HEOPTAHMUECKHUX BEIIECTB K OJTHOMY M3 U3YYCHHBIX KJIACCOB/TPYIIN: METAJUIBI 1 HEMETAILIIbI, OKCHJIbI, OCHOBaHUS,
KHUCJIOTBI, COJIH;

* COCTaBIIATH (POPMYJIbI BEILIECTB 10 UX HA3BAHUSM;

* ONpE/EIATh BJICHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTOB B BELIIECTBAX;

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

*0CO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAaHUHU JJI IPAKTUUECKOH 1EATEIbHOCTH YEI0BEKa;
* OIIMCBIBATh U3YYEHHbIE OOBEKTHI KaK CUCTEMBI, IPUMEHSS JJOTUKY CUCTEMHOI'0 aHAJIN3a;

* IPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HepI/IOILI/I‘ICCKOfI CHUCTEMbBI XUMHWYCCKHUX 3JICMCHTOB J1JIA 00BICHEHHS U MpECaABUACHUA CBOMCTB KOHKPETHBIX
BCIICCTB,

* pa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTh MTOCPE/ICTBOM YTIyOJIeHUS 3HAHUN 00 UCTOPUH CTAHOBJICHUS XUMUYECKOW HAYKH, €€ OCHOBHBIX
MOHATUH, IEPUOANYECKOIO 3aKOHA KAK OJHOI0 U3 BaXKHEUIIINX 3aKOHOB IIPUPOBI, & TAKKE O COBPEMEHHBIX JOCTHKEHUSIX HAYKU U TEXHUKH.

* COCTaBIISATh MOJICKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPALIEHHBIM HOHHBIM YPaBHEHUSM;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSA3U MEXY OCHOBHBIMH KJIaCCaMU HEOPTraHUYECKUX BEIIECTB;
* IPOTHO3UPOBATh PE3Y/IbTAThl BO3AECUCTBUS Pa3INUHbIX (DaKTOPOB HA U3MEHEHUE CKOPOCTH XMMHUUYECKOMN peakluu;

* IPOTHO3UPOBATh PE3YIbTAThl BO3AECUCTBUS Pa3IMUHbIX ()aKTOPOB HA CMEILIEHNE XUMUYECKOTO PAaBHOBECHS.

* IPOrHO3UPOBATh XUMUYECKHE CBOKCTBA BEIIECTB HA OCHOBE UX COCTABA U CTPOECHUS;

¢ IPOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA NPOABIIATE OKUCIIUTCIBHBIC HJIK BOCCTAHOBUTCIIbHBIC CBOICTBA C y‘{éTOM CTEIEHEW OKHCIICHUS 9JICMCHTOB,
BXOJAIIMUX B €TI0 COCTAaB,

* BBISIBJIATH CYIIECTBOBAHUE F€HETUYECKON B3aMMOCBSI3H MEXKY BEIIECTBAMU B PSIIY: MPOCTOE BEIIECTBO — OKCUJl — TUJIPOKCHUI — COJIb;



* XapaKTepu30BaTh 0COObIE CBOICTBA KOHLIEHTPUPOBAHHBIX CEPHOM U @30THOM KUCIIOT;

* IPUBOAMTH PUMEPHI YPABHEHUN PEAKLNH, JISKAIIUX B OCHOBE MPOMBIIUIEHHBIX CITIOCOOOB MOIYYEHUSI aMMHUAKa, CEPHOI KUCIIOTHI, YyT'YHA U CTaJIH;
* OMHCHIBATh (PU3NYECKHE M XUMHUYECKHUE MTPOLECCHI, SBISIOIIMECS YaCThI0 KPYrOBOPOTA BEIIECTB B IPUPO/IC;

* OPraHU30BBIBATh, IPOBOJUTH YUEHUYECKHE IIPOEKTHI 110 UCCIEIOBAHUIO CBOMCTB BEILIECTB, UMEIOIIUX BAXKHOE IIPAKTHUUECKOE 3HAYCHHUE.

* IPaMOTHO 00palaThcs C BEIECTBAMU B IIOBCEIHEBHOM KHU3HH;

* 0CO3HaBaTh HEOOXOAMMOCTb COOJIIOICHHSI ITPABHJI 3KOJIOIMUYECKH 0€3011acHOr0 MOBEACHUS B OKpPY Kalolleld IpUpoaHOil cpele;

¢ IOHUMAaTh CMBICJII U HCO6XOI[I/IMOCTB CO6J'IIOI[6HI/I$I HpeﬂHHcaHHﬁ, npeajiaracMbiX B MHCTPYKIUAX IO UCITOJIb30BAHUIO JICKAPCTB, CPCACTB OBITOBOI
XUMHHU U OP.;

¢ UCIIOJIB30BAaTh HpI/IO6peTéHHI>IC KJIIFOYCBBIC KOMIICTCHTHOCTHU ITPU BBITTOJIHECHUHU UCCIICAOBATCIBLCKUX IIPOCKTOB 11O U3YYCHUIO CBOﬁCTB, crmoco0oB
IMOJIYYCHHA U paCliO3HaBaHWA BCUICCTB,

® pa3BMBAaTb KOMMYHUKATHBHYIO KOMIICTCHTHOCTD, UCITIOJIB3Yys CPEACTBA yCTHOI\/JI 1 TAChMEHHOM KOMMYHHKAIUU IpU pa60Te C TCKCTaMH y‘~IC6HI/IKa u
,[[OHOJ'IHPITCJ'ILHOIZ HHTepaTYPOﬁ, CIIpaBOYHBIMU Ta6J'II/II_IaMI/I, MMPOABJIATE TOTOBHOCTH K YBa’KCHHUIO WHOM TOYKH 3pCHU IIpU 06Cy>I(I[eHI/II/I PE3YyIbTATOB

BBITIOJTHEHHOU PaOOoThI;

* 00BEKTUBHO OLICHUBATDH I/IH(l)OpMaIII/II-O 0 BCHICCTBAX U XUMHWYCCKUX IMPOHECCAX, KPUTHUICCKU OTHOCUTHCA K HCCBI[OHaquOi/JI I/IH(i)OpMaHI/II/I,
HCHO6pOCOBCCTHOI>'I peKi1amMe, Kaca}omeﬁc;l HCIIOJIb30BAHU pa3JIMYHBIX BCIICCTB.

Conep:kanue y4eOHOro npeamera
IToBTOpEHUE OCHOBHBIX MOHATHI XuMKH (3 yaca)

Ilepuoanueckuii 3akoH U Ilepuoanueckas cucreMa XuMuueckux 3aemMeHToB .M. MeHaeneeBa B CBETe TEOPUHM CTPOCHHUS aToMa.




Xumnyeckas cBsa3b. CTpoeHue BemecTsa. TUIbI KpUCTAUIMYECKUX PELIETOK.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeUIeCTB. PacueTsl M0 XMMUUECKUM YPaBHEHUSIM.

Jemoncrpauuu. Tabmuua «Buzsl csazeit». Tabnuna « TUIbI KpUCTATUIMYECKUX PEIIETOKY

Tema 1.0cHOBBI Heoprannveckoi xumuu. Teopernueckne ocHOBbI XumMun. Knaccupukanus xumuueckux peakuui (6 1)

TennoBoit 3¢ ekt xumuueckoit peakuuu. TepMoOXUMUYECKUE YPAaBHEHUS, PACUEThI 10 HUM.

CKOpOCTh XMMHUYECKUX pPEeaKLUi. 3aBUCUMOCTb CKOPOCTU XMMHUYECKUX PEAKLUN OT Pa3IMUYHBIX YCIOBHUH: OT IPUPOJIbI pEarnpyOLUX BEILECTB,
IJIOLIA/IA TOBEPXHOCTU CONIPUKOCHOBEHHS, KOHIIEHTPAI[MN pEearupyolnxX BEIIEeCTB, TEMIIEpATyphl, KaTanu3aTopa. XUMUYECKOE PaBHOBECHE, YCIOBHUS
ero cMmeleHus. Pemenue 3anauy.

JdeMoHcTpanum.

JleMOHCTpalys ONBITOB, BHIICHSIOLIUX 3aBUCUMOCTh CKOPOCTH XUMUYECKHX PEAKIUI OT pa3Iu4HbIX (PAKTOPOB.

Tabmuipl «OOpaTUMbIe peakuny, «XUMHUECKOE paBHOBECHE», «CKOPOCTh XUMUUECKOU PEAKIITHI.

Pacuernsie 3anaun.

PacyeTsl M0 TEpMOXMMHUYECKUM yPaBHEHUSIM.

Tema 2. JnexTpoanTnyeckas gucconuanus (74)

DNEKTPOIUTHI U HEIIEKTPOIUTHI. DJIEKTPOIUTHYECKAs JUCCOLMALINS BEIIECTB B BOJHBIX pacTBopax. MoHsl. KaTnoHs! 1 aHnoHBI. ['napatHas Teopus
PacTBOPOB. DIIEKTPOIUTHIECKAS TUCCOIHAIUS KUCIIOT, Imeodel u coseid. Ciradble i CHIIbHBIC AIEKTPOIuThl. CTeneHs aucconuanun. Peakimum
MOHHOT0 0OMeHa. OKUCINUTENbHO-BOCCTAHOBUTENbHBIE peaknu. OKHCIUTENb, BOCCTAHOBUTENb. [ MIpOoIn3 coleit.

JdemoHcTpauuu. VcnbpiTanue pacTBOPOB BEHIECTB HA MIEKTPUYECKYIO IPOBOJUMOCTS. J[BM)KEHNE HOHOB B 3JIEKTPUYECKOM TIOJIE.

JlabopaTopHblie onbIThl. Peakiiy oOMeHa Mex 1y pacTBOpaMu 3JIEKTPOJIUTOB.
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IIpakTnyeckas padora. PenieHre sKkcriepuMEeHTANIBHBIX 33/71a4 110 TeEME «DJIEKTPOJIUTHUECKAS TUCCOLIUALIHS.

Tema 3. I'ajiorensl (5 4)

[Tono>xeHue rajaoreHoB B MEPUOJNYECKON CUCTEME H CTPOCHHUE UX aTOMOB. PU3UYECKHE U XUMUYECKUE CBOKMCTBA TAJIOTEHOB.

CpaBHHTeNIbHAS XapaKTEPUCTUKA rajgoreHoB. [IpuMeHeHune raaoreHos.

Xnoposogopoz. [Tonyuenue. @uznueckue cBoiictBa. ConsiHas KMCIIOTa U €€ COMU.

IIpakTHyeckas padora. [lonyyeHue XJ10poBOIOPOAA U U3YUEHHUE €TI0 CBOMCTB.

JemoHcTpanun. Puznyeckue cBoCcTBa rajoreHoB. [lonydyenue xsiopoBogopoaa 1 paCTBOPEHUE €r0 B BOJE.

JlabopaTopHble onbIThl. Pacrio3HaBaHue COISHON KUCIOTHI, XJIOPUIOB, OPOMHUIOB, HOJIUIOB U MO/

Tema 4. Kucaopoa u cepa (6 4)

[TonosxeHnne KUCIOPO/ia U CEPHI B IEPUOIUUECKON CUCTEME XUMUYECKHUX JIEMEHTOB, CTPOCHHE X aTOMOB. AJIJTOTPOIHUS KUCIOPOAa — O30H.
Cepa. Amotponus cepbl. @u3nyeckue U XuMuieckre cBoiicTBa. Haxoxxnenue B mpupoe. [IpumeHeHne cepsl, HCIIOIb30BaHUE B PA3HBIX 00JIaCTsIX
YKU3HH 4eJioBeKa, B ToM unciie B OpiTy. Okcua cepri(1V). CepoBonoponas u cepHuctast KuciaoTsl U ux conu. Okcun cepsi( V). CepHast kucioTa u ee
cosid. OKUCIIUTENbHBIE CBOMCTBA KOHIEHTPUPOBAHHOW CEPHOM KUCIOTHI.

[ToHsiTHE O CKOPOCTH XMMHUYECKUX peakiii. Katanuzaropsl.

JeMoHcTpanum. AJIOTPOMHUS KACIOPOa U cepbl. 3HAKOMCTBO ¢ 00pa3iiaMy MPUPOIHBIX CYIb(HUIO0B, CyIh(}HaTOB.

JlabopaTopHuble onbIThl. PacniozHaBanue cynbhua-, cyabGut- u cynbpaT-uoHOB B pacTBOpE

IIpakTnuyeckas padora. Pemenne sxcriepuMeHTaNbHbIX 3a7a4 1o TeMe «Kucnopoa u cepay.
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PacuerHble 3agavdu. Brrancinenus no XuMU4ecKUM YPaBHCHUAM peaKLII/Iﬁ MacCChl, KOJIMYCCTBA BCIICCTBA UJIN o0beMa o U3BECTHOM Macce,
KOJIMYCCTBY BCUICCTBA UJIN OGLGMY OAHOI'0 U3 BCTYINAOMIUX HUJIU IMOJTYHaIOIIHUXCs B PCaKIIUU BCIICCTB.

Tema 5. Azot u dpocdop (8 u)

ITonoxenue azora u pocdopa B IEPUOANIECKON CUCTEME XMMUYECKHUX 3JIEMEHTOB, CTPOEHUE UX aTOMOB. A30T, (pU3HUECKUe U XUMUYECKHE CBOMCTBA,
MOJTy4YeHHE U IPUMEHEHHE, UCTIONIb30BaHUE B Pa3HBIX 00JacTsAX KU3HHU YeJIOBEeKa, B TOM 4ucie B ObITy. KpyroBopor a3zora B nmpupoae. AMMHUax.
dusnueckue U XMMUYECKHUE CBOMCTBA aMMUaKa, nosyyenue, npumenenue. Conu ammonus. Oxeuapt azora(ll) u (IV). A3otnas kucnora u ee conu.
OxucauTenbHble CBOMCTBA a30THOM KUCIIOTHI.

dochop. Ammorponust pochopa. Pusndeckue u xumuaeckue coiictsa pochopa. Oxeun pochopa(V). OprodochopHast KUCIOTA U €€ COMH.
MuHnepaiibHble yI00peHusl.

Jemoncrpanuu. [lonyyenne aMmMuaka u ero pactBopeHue B Boje. O3HakomiieHHe ¢ 00pa3liaMu MPUPOIHBIX HUTPATOB, (hocdarTos.

JlaGopaTopHble onbIThI. B3anMoaeiicTBue comneit aMMoHus co menoyaMu. O3HaKOMJIEHHE C a30THBIMU U (GOCHOPHBIMU YIO0OPEHUSIMH.
IIpakTnyeckune padornl

[Tonyyenne amMuaka 1 U3y4e€HHE €0 CBOWCTB.

Onpenenenre MUHEPAIbHBIX YAO0OPEHUH.

Tema 6. Yruepon n kpemunii (9 4)

[Tonoxenue yriepoaa u KpeMHUS B IEPHOAMYECKON CHCTEME XMMHUYECKUX 3JIEMEHTOB, CTPOCHHE UX aTOMOB. YTJIEpO/I, aJNIOTPOITHBIE MOAU(PHUKAIINH,
¢bu3nyecKkre U XUMHUYECKHE CBOMCTBA yriiepo/ia. YTapHbIi ra3, CBONCTBA U (PU3MOJIOTHYECKOE AEMCTBHE HA OPraHU3M. Y TJIEKUCIbIH ra3, yrojbHas

KHCJIOTa U ee conu. KpyroBopot yriepojaa B IpupoJe.

Kpemuuit. Oxcun kpemuusi(IV). Kpemuunesas kucnora u ee conu. Crexio. LlemeHr.
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JemoncTpanun. Kpucraninyeckue pemieTky anmasa u rpaputa. 3HaKOMCTBO ¢ 00pa3liaMu MPUPOIHBIX KapOOHATOB U CHIIMKATOB. O3HAKOMIJIEHHE C
pa3IMYHBIMHU BUJaMU ToruiiBa. O3HAKOMJICHUE C BUJAMU CTEKJIA.

JlaGopaTropHubie onbIThI. O3HAKOMIJIEHHE CO CBOMCTBAMH U B3aMMOITPEBPAIIICHUSIMH KapOOHATOB U TUAPOKapOOHaToB. KauecTBeHHbIC peakiiuy Ha
KapOOHAT- U CUJIMKAT-HOHBI.

IIpakTnyeckas padora. [lonyuenue okcuaa yriepona(IV) u usydenue ero cBoiicts. PacioznaBanue kapOOHATOB.
Tema 7. O6mue cBoiictBa MeTasliioB (134)

[TonoxeHne MeTauioB B IEPUOANYECKON cucTeMe XuMuueckux 3aemMeHToB 1. . MenneneeBa. Metainueckas cBsi3b. Pu3nueckue 1 XUMUYECKHU €
CBOWCTBA METAJJIOB. Psii HanpsiyKeHHWi METaJIOB.

[TonsaTue o merammypruu. CriocoOs! oxydeHust MmetawioB. CIutaBsl (CTallb, YyryH, TIOPATIOMUHIHA, OpoH3a). [Ipobiiema 6€30TX0THBIX TPOU3BOICTB B
METAJTypPTHH ¥ OXpaHa OKPY’KarOILEH CPeIbl, UCIIONIb30BaHNE B Pa3HBIX 00JIaCTAX )KU3HU YEIIOBEKa, B TOM YHCIIE B OBITY.

Hlenounbie MeTabl. [Io0XkeHNEe IETOYHBIX METAIUIOB B IEPUOANYECKON CUCTEME U CTpoeHUe aToMOB. Haxoxnenue B npupoae. Puzndeckue u
XUMHYECKHE CBOMCTBA. [I[pMEHEHNE MIEIOYHBIX METAIUIOB U UX COCIMHEHUN.

Ilesrouno3emebHbIEe MeTALIbI. [1010KEHNE IEIT0YHO3EMENBHBIX METAJUIOB B IIEPUOJUYECKOM CUCTEME U CTpOeHUE aTOMOB. HaxoxeHue B
npupoae. Kanbiuii u ero coequnenust. KecTkocTb BOJbI U CLIOCOOBI €€ YCTpaHEHUS!.

AsmroMuHuUi. [Tooxenne arroMuHNA B IEPUOANYECKON CUCTEME U CTpOEeHME ero atoMa. Haxoxxienne B npuponae. Pu3nueckue U XUMHIECKHe
CBOWCTBA aTtOMUHUA. AM(OTEPHOCTh OKCHA U TUAPOKCH/IA ATFOMUHMSL.

Keaeso. [TonoxeHnue xernes3a B IeprOINIECKON cUCTeMe U cTpoeHHe ero aroma. Haxoxxaenue B npupoje. duzndeckre 1 XUMHUECKUE CBOMCTBA
xenesa. Oxkeupl, rupokcu bl u conu xenesa(ll) u sxenesa(1Il).

IleMOHCTpaIlI/II/I. 3HAKOMCTBO C o6pa3uaMH BaYKHEMIIINX COJIeH HaTpusd, KaJivsd, DpUPOAHBIX COCIMHEHUI KaJbllys, pyaaMu KeJjic3da, COCAUHCHUAMUA
AJIIOMHHHA. BBaHMOHeﬁCTBHe IICTOYHBIX, HICJTOYHO3EMEIBbHBIX MCTAJIJIOB U aJIFOMHUHUA C BO)IOI\/'I. CoxuraHme kenesa B KHCJIIOPOJC U XJIOPE.

JlabopaTopHble onbIThI. [lonydueHne ruipokcuia aTfOMUHNS U B3aUMOJIEHCTBHIE €ro ¢ KuciaoTtaMu U menodamu. [lonydenue rugpokcuion sxemne3a(ll)
u (III) u B3auMopeiicTBHE UX ¢ KUCTOTaMH U IIEJI0YaMH.

13



IIpakTuyeckue padoThl
Pemienue skcriepuMeHTaIbHBIX 33124 110 TeMe «DneMeHTsl IA—IIIA-rpynn neproanveckoil TabIuIbl XUMUYECKUX SJIEMEHTOBY.
Pemenne skcniepuMeHTANBHBIX 3a4a4 110 TeMe «MeTauibl U UX COSIUHEHUSD.

PacuerHnsble 3aga4yu. BeruynuciaeHus 10 XUMAYECKUM YpaBHCHUAM MACCHI, 00beMa UK KOJIMYECTBA BCIICCTBA OJHOI'0O U3 NPOAYKTOB PCAKIIUU 11O MACCEC
HCXOAHOI'0 BEIICCTBA, O6’beMy HJIN KOJIMYCCTBY BCHICCTBA, COACPIKALICTO OMPCACIICHHYIO JOJIO HpI/IMeceﬁ.

Tema 8. OcHoBbl opranuveckoii xumuu (10 4)
[TepBoHaYaNbHEIC MPEACTABICHUSI 00 OPraHUYECKUX BemecTBax [lepBoHaYaNbHBIE CBEICHUS O CTPOCHUU OPraHUYECKUX BemlecTB. OCHOBHBIC

MIOJIOKEHMSI TEOPHU CTPOEHUS OpraHndeckux coequHeHuit A. M. byrneposa. (Poib 0TeUeCTBEHHOM XMMUYECKON HAYKH B SKOHOMUYECKOM Pa3BUTHM
Poccuu u ee Bkiiag B MEPOBYIO HayKy). M3omepusi. YiipolieHHas Kiaccu(uKaius OpraHiuecKuX COSAMHEHHH.

VYrunesonopossl. [Ipenensabie yriaeBogopoasl. Metan, atan. @usnyeckue u XumMudeckue cBorctra. [I[pumenenue.

Henpenenbusle yriieBogopoapl. OtuineH. Pu3nueckue 1 XMMUYECKUE CBOWCTBA. POJIb OTEUECTBEHHOW XMMUYECKON HAyKH B 9KOHOMHUYECKOM Pa3BUTHH
Poccun u ee Bkiaa B MupoByto Hayky. Ilpumenenue. AuetuiieH. JlueHoBble yrieBoopo/ibl. [IoHATHE 0 MUKINYECKHUX YIIIEBOAOPOAaX (LIUKIOATKAHBI,
6en3oun). [IpupoiHbIe HCTOUHUKH YIrieBo10poAoB. HedTh U mpupoaHbIil ra3, UX NpUMEHEHHE, UCTIOIb30BaHUE B Pa3HbIX 001ACTAX KU3HH YeJIOBEKa, B
TOM uucie B ObITy. 3amuTa aTMochepHOro Bo3ayxa ot 3arpsizHeHust. Cnuptbl. OqHOaTOMHBIE CIUPTHL. MeTaHoi. DTaHoi. Pu3nyeckue CBOWCTBA.
dusnonornyeckoe JeiHcTBUE CIUPTOB Ha opranu3M. Ilpumenenne. MHOroaroMHsle CIUPThL. DTHIECHIIUKONb. [ muuepuH. [Ipumenenue. KapboHoBbie
kucnoThl. JKupsl. MypaBbuHas U ykcycHast KucioTsl. @usndeckue cBoiicta. [Ipumenenue. Briciine kapOoHOBbIE KUCIOTHL. CTeapuHOBask KUCIIOTA.
XKupbl — npoayKTHl B3aUMOJIEHCTBUS TIMLIEPHHA U BHICIIUX KapOOHOBBIX KUCIOT. PoJIb )KUPOB B Mporiecce 0OMEHa BEIIECTB B OpraHU3Me.
KaopuitHoCTh XHpOB.

Yraesoasl ['oko03a, caxapo3a — BakKHEHIINE NpecTaBUTENH yriaeBogoB. Haxoxaenue B npupone. @orocunres. Posb MIOK03bI B MUTAHUU U
YKpeIUIeHUH 310poBbsi. Kpaxmain u 1emnono3a — npupojablie nonumepsl. Haxoxnenue B npuposae. [Ipumenenue. benku — 6uononumepst. Coctan
6enkoB. ®ynkuuu 6enkoB. Ponb 6enkoB B nutanuu. [lonstre o pepmenTtax u ropmonax. [loarmepsl — BBICOKOMOJIEKYIISIPHBIE COSAMHEHMS.
[Monmmatunen. Homunponunex. [onuBununxiaopun. [IpumMeneHne moauMepoB, UCIIOIb30BAHUE B Pa3HBIX 00JaCTSAX KU3HHU YelIOBEKa, B TOM YUCIIE B
OBITY.

JdeMoHcTpanum.
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MOI[CJ'II/I MOJICKYJ OpraHUYCCKUX COCHHHCHHﬁ, CXCMBEI, Ta6J'II/II_II>I.

['openue yriaeBogopoaoB U OOHAPYKEHUE MPOTYKTOB UX TOPEHUSI.

OO6pa3upl HePTH U IPOJYKTOB UX MEPEPAOOTKH.

BuaeoonbsITel IO CBOMCTBAM OCHOBHEBIX KJIACCOB BEILIECTB.

PacuyerHnsble 3a1a4yn. YCTaHOBIICHHUE HpOCTCﬁHIGﬁ Q)OPMYJIBI BCIICCTBA 110 MaCCOBBIM J0JISIM 3JICMCHTOB.

TemaTHuecKOE IJIAHMPOBaHHKE 9 KJacc.

Ne n/m HaunmeHoBaHue pa3aesioB H TeM
Tema 1. IloBTOpeHHe OCHOBHBIX NOHATHIT XuMuH (3 yaca)
1. Texnuka 6ezonacHoctu B kabunere xumun. Ctpoenue atoma. [lepuoanuecknii 3akon u [ICXD JI.M. MenzeneeBa B CBETe CTPOCHHUS aTOMA.
2. Xumuueckas cBsa3b. CTpoeHHUE BEIIECTRA.
3. OCHOBHBIE KJ1acChl HEOPraHUUECKUX BELIECTB, UX CBSI3b MEX1Y CO00il.
Tema 2. Knaccupukanusi XuMHU4eCKUX peakuuii.(6 4acoB)
4 OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKITHH
5. TennoBoit ekt xum. peakunu. PacdeTsl Mo TEpMOXUMUYECKUM YPaBHEHUSIM.
6 CKOpPOCTh XUMUYECKUX PEAKIUH.
7 Wuctpykrax no Th. Illpaktnueckas padora Nel M3ydyenue BnusiHus yCJI0BHM NPOBEIEHNS XUMUYECKOM peakliiy Ha €€ CKOPOCTb.
8 XHMMHUYECKOE PABHOBECHE. Y CIIOBUS €r0 CMEILIEHUS.
9 O0001eHne 1 cucTreMaTh3als 3HaHui. Perienne 3aqad.
Tema 3 JaekTposauTnyeckas aucconuanus. ( 74acos)
10 CymHOCTb nporiecca MEKTPOIUTUIECKON TUCCOLUAIIH.
11 DNEeKTPOMTHYECKAs JUCCOMAIIHS KUCIIOT, MEI0YEeH U COJIeH.
12 Cna0ble 1 CHIIbHBIE JICKTPOIUTHL. CTETIeHb TUCCOIUAIINH.
13. Peakiin noHHOTO OOMEHA.
14. I'maponus couneil.
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Nuctpykrax no Th. IlpakTuyeckas padora Ne2 « Penenue skcriepuMeHTaIbHbIX 3a/1a4 110 TeMe «CBOMCTBA KUCIOT,0CHOBAHHUM U COJICH

KaK 3JICKTPOJIMTOBY

16 KonTpoabsHnas padora Ne 1 no reme: « QJIEKTPOJUTHYECKAS TUCCOIHAIIHS.»
Tema 4 I'asiorens (5 yacoB)
17 XapaKkTepuCTUKa rajOreHOB.
18 XJ1op.
19 XJIOPOBOAOPOJI: TTOJTYYEHUE U CBOWCTBA.
20 ComnsiHast KUCIIOTA.
21 Wnctpykrax no Th. Ilpaktnueckas padora Ne3 «Ilosiyuenue consiHON KHCJI0THI U H3y4YeHHE ee CBOHCTBY
Tema 5 Kucsopoa u cepa.(6 yacon)
22 XapakTepHUCTUKA KHCI0POJia U CEPBI.
23 Cepa. ®dusnyeckue u xumuueckue cpoiicrsa. Haxoxxaenue B npupose. [Ipumenenue cepbl
24 Ceposonopos. Cynb(uisl.
25 Oxkcup cepsl (V). CepoBoiopoiHas U CepHUCTAs! KUCIOTHl U MX COJU
26 Oxcup cepsl (V). CepHast KUCIIOTa M €€ COJH.
27 Wuctpykrax no Th. Ilpaktnueckas pabora Ne4 « Pemienue sxkcnepuMeHTanbHbIX 3a/1a4 110 Teme «Kucnoposa u cepay
Tema 6 A3ot u docdop (8 yacon)
28 XapakTepucTuka azora 1 pocdopa. Puznyeckue M XMMUUYECKHE CBOMCTBA a30Ta.
29 AMMUak: pu3nyeckre 1 XUMHUYECKHE CBOICTBA, MMOJIyYeHHE U IPUMEHEHUE
30 Hnempyxmaowe no Th. Ilpaktnyeckast padora NeS «llonyuenne aMmmuaka 1 U3y4eHHE €ro CBOMCTBY
31 Coun aMMOHWSL.
32 A30THas KUCIIOTA .
33 Conu a30THOM KHMCIIOTHI.
34 ®dochop. Duznyueckne u XUMAIECKHE CBOMCTBa Gocdopa.
35 Oxcua hocdopa (V). OprodocdopHas KUCIOTa U €€ COTIH.
Tema 4. Yruepoa u kpemuuii (9 yacosn)
36 XapakTepuCTUKa yriaepoa U KpeMHHUS . AJUIOTPONHs yriaepoja.
37 XUMHYECKUE CBOWCTBaA yriepopaa. AmcopOmms.
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38.

VYrapuslii ras.

39 YTIeKucIslii ras.

40 YronpHasg kucnora u ee coau. Kpyropopot yriepoaa B npupoze.

41 Wnuctpykrax no Th. Ilpaktnueckast padora Ne6 «llomyuenue okcuna yrnepona (1V) u usyuenue ero csoicts. PacionaBanue
KapOOHATOBY

42 Kpemuuii. Oxcun kpemuus (IV). Kpemuuesast kucinora u ee conu. Crexino. [{emenr

43. Kpemuuesas kuciora u ee conu. Crekio. LlemeHt

44 Kounrtpoabsnas padora Ne2 no remam: «Kucsiopoa u cepa. A3or u pocdop. Yriiepoa u KpeMHHH.)

Tema 5. O61mme cBoiicTBa MeTa/L10B (13 YacoB)

45, XapaKkTepucTUKa METAILIOB.

46 HaxoxxieHre MeTauioB B pupoJie ¥ 00mme croco0bl MX MOTYYEHUSI.

47 XUMHYECKHE CBOMCTBA METANIOB. DJIEKTPOXUMUYECCKUN Psijl HAPSDKCHHU METAJIJIOB.

48 Crnnagsl (CTallb,9yT'yH,AOPATIOMUHUN,0pOH3a)

49 [llenounble METaJIbI.

50 Marnuit. [llenouHo3eMenbHBIE METAILITHI.

51 Kanbiuit u ero coenuuenusi. 2KeCcTKOCTh BOJIBI M CIIOCOOBI €€ yCTPaHEHMUSI.

52 Amomunuii. Haxoxxaenue B npupoze. @Puznyeckue 1 XUuMUYECKHE CBONCTBA aIFOMUHMUSL.

53 AMDOTEpHOCTH OKCHJIA ¥ TUAPOKCUA ATFOMUHUSL.

54 Kenezo. Haxoxnenue B npupoje. Pusnueckue 1 XMMUUYECKUE CBOWCTBA JXKeEJIE3a.

55 Oxcwuipl, rumpokcu sl v conu xenesa (1) u xenesa (111)

56 Huctpykrax no Th. Ilpaktnyeckast padora Ne7 « Pemenue skcriepuMeHTabHbIX 3a/1a4 110 TeMe «MeTasulbl U UX COSIUHEHUSI»»

57 KonTpoubHas padora Ne3 no teme «O01mme cBOKMCTBA METALJIOBY
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Tema 6. IlepBoHayaibHbIe MpPeACTABIEHHS 00 opranuyeckux Bemrecrax (10uacos)

58 [lepBoHaYANILHBIC CBEJICHUS O CTPOSHUU OPTaHUYCCKUX BellecTB. OCHOBHBIC MOJIOKCHUS TEOPUU OPTAHUYECKUX COeMHEHUN A.M.
byraeposa

59 YupornieHHas KiiacCu(UKAIUs OPTaHUIeCKUX COCTMHEHHIA

60 [TpenenbHBIC yriieBOAOpOIbl. MeTaH, STaH.

61 HenpenenbHble yrieBogopoibl. DTUIIEH,alleTUIIEH.

62 [Tonrmeps! — BEBICOKOMOJICKYJISIPHBIE coeTMHeHMsI. [1oarITHIIeH.

63 [Tpou3sBoHbIC yriIeBO10pO10B. CIIUPTHI.

64 Kap6onoBsie kucnotbl. CloxKHBIC 3PUPHI U KUPBHIL.

65 YTIeBOIBbI.

66 AMUHOKHUCIOTHL. benku.

67 KonTpoubnas padora Ne4 no reme: «Oprannyeckass XuMus»

68 O060011eHne 3HaHUM, TOJTYYSHHBIX B 9 Kiacce.

COI'JTACOBAHO:

[IpoTokoi 3acenanust METOUIECKOTO 00 bETNHEHUS

quTeneﬁ C€CTCCTBCHHOHAYYHOI'O ITMKJIA

ot 16 amrycra 2021 r. mpotokon Ne_ 1

COI'JTACOBAHO:
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3am. nupekropa no YBP MBOVY «l'umnuazust No2y»

(Augpeesa T.I'.)
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