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IosicHUTEILHAA 3aNIUCKA

Pabouas nporpaMma no BHEYpOUHOH JEATEIBHOCTH « AKTYaJIbHBIE BOIIPOCH XUMHUI» pa3paboTaHa B COOTBETCTBUU C
denepaabHBIM TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO 00IIIero 00pa3oBaHums.

[Iporpamma « AKTyaJIbHbIE BOITPOCHI XUMHUHN» UMEET €CTECTBEHHO-HAYUHYIO HAIIPaBJIEHHOCTh U MPEJCTaBIsAECT COOOM
BApUAHT MPOrPAMMBbI OpraHU3aIlui BHEYPOUHOU NESITEIHLHOCTH IIKOJIBHUKOB.

[Iporpamma coctaBieHa ¢ y4eToM TpeOOBaHUN (eaepaabHbIX TOCYJAPCTBEHHBIX CTAHIAPTOB U COOTBETCTBYET
BO3pacCTHBIM ocoOeHHOCTsIM. [Iporpamma cmocoOCTByeT (OPMHUPOBAHHUIO TPEAMETHBIX M YHHBEPCAIBHBIX CIOCOOOB
JENUCTBUN, CaMOOPTraHU3aIK, CaMOPETYJIAINN, PA3BUTHIO MO3HABATEILHOM M AMOIIMOHAILHON c(ephbl TMUHOCTH peOEHKa,
00eCIeunBaIOIINX BO3MOXXHOCTh MPOJAOHKEHHS 00pa30BaHus B OCHOBHOM IIKOJIE.

AKTYaJIbHOCTh Pa3paOOTKU U CO3JIaHMS JTaHHOW MporpaMMbl 0O0YCJIOBJIEHA TEM, YTO MporpaMma IpeaycMaTpuBaeT
CO3/IJaHHE YUYAIIUMUCS MaJbIX U OOJIBIIMX MPOEKTOB, OCHOBAHHBIX HA MHTEpEcax U MOTPEOHOCTAX peOAT, HAMIPABICHHBIX HA
BOBJICUCHHUE HKCIIEPUMEHTA, IO3BOJISIIONIETO TMOJIYy4YaTh JAOCTOBEPHYIO HH(OpMAIIMI0O O NPOTEKAHUM TEX WM HHBIX
XUMHUUYECKHUX MPOIECCOB, O CBOMCTBAaX BellecTB. Ha OCHOBE MOTYyYEHHBIX 3KCIMEPUMEHTAIBHBIX JAHHBIX 00y4aeMble CMOTYT
CaMOCTOSITEJILHO JIeJIaTh BBIBOJBI, 0000IAaTh pPE3yJibTaThl, BBISBIATH 3aKOHOMEPHOCTH, 4YTO OJHO3HAYHO OyJeT
CIIOCOOCTBOBATh TMOBBIMICHUIO MOTHBAIMM OOYYEHHS IIKOJbHUKOB B JHHAMHUYHYIO Y4YEOHO-TIO3HABATEIBHYIO U
UCCIIEIOBATENBCKYIO JIESITEIbHOCTh, HA PA3BUTHE HHTEIUICKTA, MPUOOPETEHUE MPAKTUYECKUX HABBIKOB CaMOCTOSITEIBHOM
JEATEIIbHOCTH.

[Iporpamma mnpenHazHaueHa A OOYYaIOIIMXCS, HMHTEPECYIOUIUMXCS HCCIEA0BATENIbCKOM AESTENbHOCThIO, U
HarpasieHa Ha (OPMHUPOBAHUE Y yUAILIUXCSl YMEHHS TOCTABUTH 11€J1b U OPraHU30BaTh €€ JIOCTHXKEHHE, a TAKKE KPEaTUBHBIX
KaueCTB — T'MOKOCTh yMa, TEPIUMOCTh K MPOTHUBOPEUUSIM, KPUTUYHOCThH, HAJIMYHE CBOETO MHEHMs, KOMMYHUKATHUBHBIX
KauyeCTB.

['maBHas 1enb: pa3BUTHE CHOCOOHOCTEM KaXKJOr0 YUYEHHUKA U BBISIBICHHE HamOOJiee CIOCOOHBIX K XMMHUYECKOU
JEATENIbHOCTH YYalIuXcsl.

3agaum:
- peanu3aiusl OCHOBHBIX 00II€00pa30BaTeNIbHBIX NPOrpaMM II0 Y4YEOHBIM MpeIMeTaM €CTECTBEHHO-HAYYHOUH
HaIPaBJICHHOCTH, B TOM YHCJIC B paMKax BHCYPOUHOU JIEITCIIBHOCTH O0YJAIOIIUXCS,



- pa3paloTKa U pean3alusi pa3HOYPOBHEBBIX JIOMOJIHUTEIBHBIX 00111€00pa30BaTeNIbHbIX POrPaMM €CTECTBEHHO-
HAy4YHOUN HANPaBJICHHOCTH, a TAKKE UHBIX IPOTPaMM, B TOM YHCII€ B KAHUKYJISIPHBINA TIEPHO/T;

- BOBJICUCHHE YUAITUXCS U MEJArornuecKuX pabOTHUKOB B MPOEKTHYIO ACSATEIbHOCTD;

- TOBbIIEHUE MPOGECCHOHATHHOTO MACTEPCTBA TMENArOTMYECKUX PaOOTHUKOB, PEATU3YIONUX OCHOBHBIE U
JIOTIOTHUTENIbHBIE 00111e00pa3oBaTeIbHbIe MPOTPAMMBI.

JlesTenbHOCTHBIN TIOJIX0T — OCHOBHOM CIIOCO0 TIOTyYeHUSI 3HAHUH.

Pemenue 3amay — riaBHBIA croco0 ocMbicieHuss mupa. [Ipuw 3ToM pasHoOOpa3Hble 3HAHUS, KOTOpPHIE MOTYT
3alIOMHUTH M TOHATH LIKOJIBHUKH, HE SIBISIOTCS €IMHCTBEHHOM 1I€NbI0 00y4YeHHs. A BOT IO3HAKOMUTHCS € LEIOCTHOU (C
y4€TOM BO3pacTa) KapTUHOW MHpa IO3Ke pedsita HEe CMOTYT, TaK Kak OyayT M3ydaTb MUDP pa3/iesibHO Ha 3aHATHUSAX IO
pasHeiM npeameram. [Ipumepsl mpoekToB: ydeOHONO3HABAaTENbHBIE M HCcienoBaTelbckue padotsl (buonoruueckue u
nuuieBble 100aBku, bopbda ¢ Bpenutensimu, Boga, koTopyto Mbl ibeM U Jip.). Bo Bpemsi pa®oThl Hax TeMOW JETH ydarcs
HAXOJIUTh MHTEPECYIOIIYIO UX MH(OpMAIMIO, CUCTEMATU3UPOBAHO XPAaHUTh U UCIIONIB30BaTh ee. OCHOBHAS 3a/laya YUUTEIs
Ha 3Tane cOopa CBEICHHM MO TeME — ATO HAMPABJISITH JEATEIBHOCTh JeTe Ha CaMOCTOATENbHBIM MOUCK uH(popManuu. B
KaueCcTBE UCTOYHUKOB MH(OPMAIIUU MOTYT BBICTYIATh: OTAENIbHbIE IPEAMETHI (KHUTH, OUOIHMOTEKH, PUIIbMBI); OpraHU3ALNH
(My3eun, OMONMOTEKH, MPEANPUITHS); MEPONPUATUS (IKCKYPCUH); OTAENIbHbIE JIOAU (POAUTENH, CHEIUAIUCTBI, YUUTEIS).
3aBepiiaerca cOOp CBEIEHUN pa3MellleHHEeM Bceil HailieHHOW uHdOpManuu B OJHOM HH(OPMAIMOHHOM IPOEKTE — B
KApTOTEKE WM B TEMATUUYECKOW SHIIUKIONEIUY.

OcCHOBHBIE 3TalILIBHEYPOUHOUTTPOCKTHOM JAEATEITbHOCTHU:

1. Boi6op TeMbl.

2. Coop cBeneHUN.

3. Beibop npoexTos.

4. Peanuzanus MpoeKTOB.

5. Ilpe3eHTanmmu.

Ha mnepBom »Tame, He o3amauvBasl JeTed NPUIYMBIBAHHEM CBOUX MPOEKTOB, MPEIaraloTcsi UM Ha BBIOOD
JOCTYITHBIE, PEATbHO BBITOJIHUMBIC MPOEKTHI. XOPOIOo, YTOOBI B JIFOOOW MOMEHT B KJIACCE BBITOJIHSIOCH MapalICIbHO
HECKOJIbKO MpoeKTOB. (COCTaBisisl CHUCOK MPOEKTOB, PEKOMEHAYETCS OPUEHTHUPOBATHCS HAa MECTHBIE YCIOBUA U
MPEIOCTABIIATE JETSIM Pa3HOOOPa3HbIE BUBI EATEILHOCTH.



3aHATHS pa3/ielicHbl Ha TEOPETUYCCKHUE W TpakThyeckue. [IpuuéM mpoekTHas ACATCIBHOCTh MOXKET HOCHUTH Kak
IPYNIIOBOM, TaK ¥ WHIWBUIYaJbHBIA XapakTep. Peanmsamnus MpoeKTOB - Ha 3TOM JTare JETH TOTOBAT BBHIOPAHHBIC MMHU
MIPOCKTHI, coUeTas JISHCTBUS B IIKOJIE (BO3MOXKHO, HA HEKOTOPBIX YPOKaX U MOCIIC YPOKOB) U BHE IITKOJIBI.

Kaxxplii peOeHOK HMEET IIPaBo:

- HE yYacTBOBATh HU B OJIHOM H3 MIPOCKTOB,

- y4acTBOBAaTh OJJHOBPEMEHHO B Pa3HBIX NMPOCKTaX B Pa3HBIX POJIAX;

- BBIUTH B JIT0O0H MOMEHT M3 JIFOOOTO MPOEKTA; — B JIIOOOH MOMEHT Ha4aTh CBOW, HOBBIM MPOEKT.

CBs13b € IpEeAMETHOM JeSITeJIbHOCTHIO.

PaboTa Haj TeMOM U MPOEKTHAS JIEATEIbHOCTh MO3BOJISIOT CBSI3bIBATh YPOUHYIO U BHEYPOUHYIO JESATEIBHOCTD JI€TEH
B €JIMHOE LIEJIOE.

B coBpemMeHHOl 1IKOJEe aKUEHT MEPEHOCUTCS Ha BOCIHUTAHHUE MOJJIMHHO CBOOOJHOW JIMYHOCTH, (OPMUPOBAHUE Y
JeTell CIOCOOHOCTH CaMOCTOSITENIbHO MBICIHUTh, JOOBIBaTh M NMPUMEHSATh 3HAHUS, YETKO IUIAHUPOBATH JCHCTBUSA, OBITH
OTKPBITBIMU 111 HOBBIX KOHTAKTOB U CBSI3EH.

OCHOBHBIE PUHLUIIBI IPOIPAMMBI:

- IlpuHumn cucreMHocTH

- Peanu3zanus 3agau yepes cBsI3b BHEYPOUHO IEATENBHOCTH C YU€OHBIM ITPOLIECCOM.

- [TpuHIMII TyMaHU3anuH.

- YBaxeHue Kk In4HOCTH pedéHka. Co3gaHue OJIaronpHusATHBIX YCIOBUMN AJIs Pa3BUTHS CIIOCOOHOCTEN JETEM.

- ITpunHIMII OITOPBI

- VY4€r uHTEepecOoB U NOTPEOHOCTEN yUaluXcs; ONopa Ha HUX.

- IlpuHIMIO COBMECTHOM AEATEIBHOCTH IETEU U B3POCIIBIX.

[IpuBneueHune poauTenen U JeTe Ha BCEX Talax UCCIIEN0BaTEIbCKON JEATENbHOCTH: IJIAHUPOBAHUH, OOCYXKICHUH,
nposeneHud. [IpuHuun odpaTHoil cBsa3u Kaxaoe 3aHsATHE NOMKHO 3aKkaHYMBAThCA pediekcueir. COBMECTHO € yHalIUMHUCS
HEO0OX0AUMO OOCYIUTh, UYTO MOJYUYMUJIOCH M YTO HE MOJIYYWIOCh, U3YYUTh MX MHEHHE, ONPEJEIUTh X HACTPOCHHUE U
NEPCIEKTUBY.



IIpyuHIUN ycnemHoCTH.

CreneHp YCHENIHOCTH OMNpENEIsieT CaMOUYyBCTBHE UEJIOBEKAa, €ro OTHOIICHHWE K OKPY)KAIOIIUM €ro JIIOJSM,
okpyxaromemy mupy. Ecnu ydenuk OyaeT BUIETh, UTO €ro BKIJIAJ B O0Iee JIel0 OIEHEH, TO B MOCIEAYIONINX JeNax OH
Oyner emie Oonee akTuBeH W ycnemieH. OdYeHb Ba)XHO, YTOOBI OIEHKA YCHENIHOCTH YYeHWKa ObUla UCKpEHHEH W
HedOopMaIbHOMN, OHA JOKHA OTMEUYATh PEATbHBIN YCIIEX U pealbHOE TOCTHKEHHE.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI.

JIN4HOCTHBIE pe3yJIbTATHI.

OOyuaromuics noxyyuT BO3MOKHOCTD JIsl GOPMHUPOBAHUS CIAEAYIOMIUX JIMYHOCTHBIX Y'Y /1:

- OIpeAeleHHe MOTUBALIMM U3yYeHUs y4eOHOro MaTepuana;

- OLICHMBaHHME YCBAaMBAaEMOro Y4eOHOTO MaTepuaa, UCXOAs U3 COUUAIBHBIX U JIMYHOCTHBIX IEHHOCTEH;

- TIOBBILIEHUE CBOETO0 00OpPA30BATEIBLHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX MCTOPUYECKUX
COOBITHH, CBSI3aHHBIX C Pa3BUTHEM XUMHH U OOIIECTBA;

- 3HaHWE IIpaBWJI IOBEJICHHUS B UPE3BBIYAHBIX CUTYyALUX;

- OLICHHBAHUE COLIMAIBHON 3HAYMMOCTH NPOo(ecCHid, CBSI3aHHBIX C XUMHUEH;

- BJIAJICHME IpaBWJIaMU OE30MaCHOT0 OOpAIEHHUS C XMMUYECKMMHM BELECTBAMHU U 000PYJOBAHUEM, IIPOSBICHHUE
JKOJIOTUYECKOM KYJIbTYPBI.

MeranpeaMeTHbIe pe3yJbTaThl.

PeryasitTuBHbie:

OOyyaromuics nNoxy4yuT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIHEAYIOIIUX PETYIATUBHBIX Y Y 1:

- LeJenojaraHue, BKJIOYas I[IOCTAaHOBKY HOBBIX IIeJIeld, MpeoOpa3oBaHHME MPAKTUUYECKOW 3aJayud B
[IO3HABATEIIbHYI0, CAMOCTOSITENIBHBIA AaHAJIW3 YCJIOBHM JOCTH)KEHHS LENM Ha OCHOBE YYETa BBIJCICHHBIX YYHMTEIEM
OpPUEHTHUPOB JIEUCTBUSI B HOBOM yU4eOHOM MaTepuase; INIaHUPOBaHUE MyTH JOCTHXKEHUS LENIeH;

- YCTaHOBJICHHUE LIEJIEBBIX MPUOPUTETOB, BBIJIEICHUE aJbTEPHATUBHBIX CHOCOOOB JTOCTHOXKEHHS LIEIM U BBIOOP
Hanboee 3¢ (HeKTUBHOTO CI0C00a;

- YMEHHE CaMOCTOSITEJIBHO KOHTPOJIMPOBATh CBOE BPEMS U YIIPABIIATh UM;

- YMEHHE NPUHUMATh PEHICHUS B IPOOJIEMHON CUTyallUU;

- IIOCTaHOBKa y4eOHBIX 3ajja4, COCTaBJICHHE IJIaHa U MOCIE0BATEIbHOCTH AEUCTBUN;



- opraHu3anus paboyero Mecra ImpH BbINOTHEHUH XUMHUECKOT0 SKCIIEPUMEHTA;
- NOPOTHO3UPOBAHME PE3YJIbTATOB OOYUYEHUs, OLIEHUBAHWE YCBOCHHOIO MaTepuaia, OLEHKAa KauecTBa M YPOBHS
MOJIYYEHHBIX 3HaHUW, KOPPEKLMS TIaHa U crocoda IeHCTBUS P HEOOXOAUMOCTH.

ITo3naBarTeJbHbBIC:

OOyuaromuics MoTyYuT BO3MOKHOCTD 7151 (JOPMHUPOBAHUS CISAYIOMNUX TT03HABAaTEeIbHBIX Y Y 1;

- TIOHCK W BBIJIeJICHUE UHPOPMALINH;

- aHanu3 yCJIOBUM U TpeOOBaHMI 3a/1auu, BEIOOP, COMOCTABIEHUE U 0OOCHOBAaHKE CIoco0a pelieHus 3a1a4uH;

- BbIOOp Hanbosee YPPEKTUBHBIX CIOCOOOB PELICHUS 3a/1a4u B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

- BBIIBI)KEHHME U 0OOCHOBAaHHE FMIIOTE3BI, BIOOP crioco0a e€ MpoBEpKH;

- CaMOCTOSITEIILHOE CO3JIaHWE AJITOPUTMA JCSITEIIbHOCTH TPU PEIICHUH TPOOJIEM TBOPYECKOTO M MOMCKOBOTO
XapakTepa;

- yMEHHUS XapaKTepU30BaTh BEIIECTBA MO COCTABY, CTPOCHHUIO U CBONCTBAM;

- OINKCHIBAHHUE CBOWCTB: TBEPIBIX, KUAKUX, TaA3000pa3HBIX BEIIECTB, BHIICIECHNE UX CYIIECTBEHHBIX MPU3HAKOB;

- u3o0pax€HHWe COCTaBa MPOCTEHIIUX BEIIECTB C MOMOIIBI XUMHYECKUX (OPMYJ M CYIIHOCTH XHUMHUYECKHX
peakiuii ¢ MOMOIIBbI0 XUMHUYECKUX YPABHEHUMH;

- TIpOBEJEHUE HAONIOJACHUMN, OMUCAHWE MPU3HAKOB M YCIOBUI TEUYEHUS XMMHUYECKUX PEaAKIUW, BBIMOJHEHHUE
XUMHUYECKOTO JKCIEPUMEHTA, BBHIBOABI HA OCHOBE aHAM3a HAONIOACHHUI 3a SKCIEPUMEHTOM, pEelIeHUe 3a7ad, MOJydeHUe
XUMHUYECKON HH(POPMAIIMH U3 PA3IMIHBIX HCTOYHHKOB,;

- YMEHHME OpraHH30BBIBaTh HCCIEAOBAHHE C IEIbI0 MPOBEPKU TUNOTE3; || yMEHHE JenaTh YMO3aKIIOYCHUS
(MHIYKTHBHOE W TI0 aHAJIOTUH) W BBIBOABI, [ | yMeHHE OOBEKTUBHO OIICHMBATh WH(OPMAIUIO O BEIIECTBAX U XUMHUYCCKUX
npoleccax, KpUTHYECKH OTHOCUTHCS K MCEBJIOHAYYHON MH(OpMAIUH.

KomMmMmyHukaTuBHbIC:

OOyyaromuiics MOJIy4YUT BO3MOKHOCTD JUIsl JOPMHUPOBAHUS CIEAYIOIINX KOMMYHUKAaTUBHBIX Y Y /1

- TOJIHOE U TOYHOE BBIPAXKEHHE CBOUX MBICIIEH B COOTBETCTBUU C 33Ja4aMH U YCIOBUSAMU KOMMYHUKALIVH;

- aJeKBaTHOE HCIOJb30BAaHUE PEUYEBBIX CPEACTB IS y4acTUs B JUCKYCCHUM W apryMEHTAlMHd CBOEH ITO3WIIUH,
YMEHHE MPEICTaBIATh KOHKPETHOE COACpKAHHUE C COOOIIEHNEM €T0 B MUCbMEHHOM U YCTHOU (hopMme,

- OIpeJeseHHe CocoO0B B3aMMOENCTBYSL, COTPYIHUYECTBO B IIOUCKE U cOOpe MHPOpMALIH;



- omlpejelieHHe CcrnocoOOB B3aMMOCHCTBUS, COTPYAHMYECTBO B MOUCKE M cOope HHPOpMAlMM, y4acTHE B
Juanore, TUIAHUPOBAHUE OOIIHUX CIMOCOOOB pabOThI, MPOSBICHHWE YBAXKUTEIHLHOTO OTHOUIEHUS K APYTMM YYallUMCH;
ONMCAHUE COAECPKAHUS BBITIOJHAEMBIX JIEUCTBUN C LEIBbI0 OPUEHTUPOBKH B MPEAMETHO- MPAKTUYECKOW JEATEIbHOCTH;
YMEHHUS YUYUTHIBATh Pa3HbIE MHEHHUS U CTPEMUTHCA K KOOPAUHAIIMU PA3JIMYHbIX MO3ULUN B COTPYAHUYECTBE;

- (dopmynupoBaTh COOCTBEHHOE MHEHHE M IMO3UIMI0, apTYMEHTUPOBATh U KOOPAUHUPOBATH €€ C MO3UIUSMHU
NapTHEPOB B COTPYTHUYECTBE TIPH BHIPAOOTKE OOIIETO PEIIEHUs B COBMECTHOM JESTENbHOCTH;

- OCYIIECTBJISATH B3aUMHBIM KOHTPOJIb U OKa3bIBATh B COTPYAHUYECTBE HEOOXOAUMYIO B3aHUMOIIOMOIITb;

- IUTAHUPOBAThH 00IIHE CIOCOOBI PAOOTHI, OCYIIECTBISATh KOHTPOJIb, KOPPEKIIMIO, OICHKY JCUCTBHUI MapTHEpA,
yMETb yOexXKIaTh;

- HUCTOJB30BaTh aJICKBATHBIC S3BIKOBHIE CPEACTBA Il OTOOpa)KEHUSI CBOMX UYBCTB, MBICIEH, MOTHBOB U
noTpedHOCTEH; 0TOOpaXkaTh B peuu (onmucaHue, 00ObSICHEHHE) CoJIep)KaHNe COBEPIIAEMbIX JEHCTBUM, Kak B (hopMe TPOMKOM
COLIMAJIM3UPOBAHHOM peuH, TaK U B (hOpMe BHYTPEHHEH peyH;

- pa3BUBAaTh KOMMYHUKATHUBHYIO KOMIETCHIINIO, UCIIOIb3Ys CPEJACTBA YCTHOM U MUCbMEHHOW KOMMYHUKAIIUU TPH
paboTe ¢ TeKcTamMH Y4eOHWKA W JOMOJTHUTEIBHOW JUTEPaTypOd, CIPABOYHBIMU TAOJUIIAMH, MPOSBIATH TOTOBHOCTH K
YBOKECHUIO MHOW TOYKHU 3PEHUS TIPU 00CYKJIEHUU PE3YyJIbTATOB BBITIOJHEHHOW paOOTHI.

[IpeameTHBIC PE3yIHTATHI

OO0yuaromuiicsi HAYyYUTCH:

- MPUMEHATH OCHOBHBIC METOIbI IO3HAHMS: HAOIOICHUE, U3MEPECHHE, IKCIICPUMEHT;

- ONHUCHIBAThH CBOMCTBA TBEPABIX, )KUIKHUX, Ta3000pa3HBIX BEIIECTB, BBIACISS UX CYIIECTBEHHBIC TPU3HAKHY;

- packphIBaTh CMBICII 3aKOHA COXPAHCHHS MacChl BEIIECTB, aTOMHO-MOJICKYIISIPHON TEOPHUH;

- pasnuYaTh XUMHUYECKHUE U (PU3NUECKUC SBICHHUSI,

- Ha3bIBaTh MPU3HAKH U yCIOBUS MPOTEKAHMS XUMUIECKIX PEAKITHIA;

- coOmoaath npaBuia 6€30MmacHol padOThI MPU MPOBEECHUU OIBITOB;

- TOJB30BATHCA JA0OPATOPHBIM 000PYAOBAaHUEM U MOCYAOM;

- moJiy4aTh, cCOOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

- XapakTepu30BaTh HU3NYECKUE U XMMHUECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHWYECKUX COCAMHCHUM,
- TIPOBOJMTH OTBITHI, TOJTBEPKIAIOIINE XUMUIECKIE CBONCTBA N3yUYEHHBIX KJIACCOB HEOPTAaHMUECKUX BEIIECTB;
- pacKpbIBaTh CMBICII TTOHSATHUS «PACTBOPY, BBIYUCIISITH MACCOBYIO JIOJTIO



- PacTBOPEHHOIO BEILIECTBA B PACTBOPE,

- TOTOBUTH PACTBOPHI C ONMPEAEIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA;

- XapaKTepHU30BaTh 3aBUCUMOCTh (PU3UIECKUX CBOMCTB BEIIECTB OT THIA KPUCTAUTMICCKON PEIIETKH,

- ONPENENATh BUJI XUMUYECKOUN CBSI3U B HEOPTraHUYECKUX COCIMHEHHUSX;

- pPaCKpbIBaTh OCHOBHBIC IIOJIOXKEHUS TEOPHUHM DJICKTPOJIUTHYECKONW JUCCOILMAIIMU, COCTaBJISATh YPaBHCHUSA
AICKTPOIMTHICCKON JTUCCOIMAIIMY KHUCIIOT, IIEJI0UCH, COJIeH B peaKInii HOHHOT0 OOMEHa,

- PacKpbIBAaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIUM,

- ONPEAEIATh OKUCIUTENb U BOCCTAHOBUTEb,

- COCTABJIATh YPABHEHUS OKUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIM;

- Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKON PEaKIIny;

- XapaKTepPU30BaTh B3aUMOCBA3b MEXKIY COCTABOM, CTPOEHHUEM M CBOMCTBAMHU HEMETAJIIOB U METAJIOB;

- MPOBOJUTH OMBITHI 11O MOJYYEHUIO U U3YUEHUIO XUMUYECKUX CBOMCTB PA3JIMYHBIX BEIIECTB;

- IrPaMOTHO 0OpAaIIaThCs C BEIIECTBAMHU B OBCEHEBHOM JKU3HHU.

OOyuaromuiicst MOJY4YUT BO3MOKHOCTb HAYYHUTHCSH:

- BBIABHUIaTb U IIPOBEPATH IKCIEPUMEHTAIBHO THIIOTE3bl O XMMUYECKUX CBOMCTBAX BEIIECTB HAa OCHOBE HX
COCTaBa M CTPOEHUS, UX CIIOCOOHOCTH BCTyNaTh B XUMUYECKUE PEAKLIMHU, O XapaKTepe U MPOAYKTaX PazIuyHbIX XUMHUYECKUX
pEeaKLnil;

- XapakTepu30BaTh BELIECTBA IO COCTABY, CTPOCHUIO M CBOMCTBAaM, yCTaHABJIMBAaThb NMPUYUHHO-CIICICTBEHHBIC
CBSI3U MEK]ly JaHHBIMU XapaKTEpUCTUKAMH BEUIECTBA;

- COCTaBJIATh MOJIEKYJISIDHBIE U ITOJHBIE HOHHBIE YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPAaBHEHUSIM;

- TIPOTHO3MPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTEIbHBIE WM BOCCTAaHOBUTEIBHBIE CBOICTBA C
YYETOM CTENEHENW OKUCIIEHUS YJIEMEHTOB, BXOJAIIUX B €0 COCTAB;

- BBIIBUIaTh M NPOBEPATH 3KCHEPUMEHTAIBHO TMIIOTE3bl O PE3yJbTaTaX BO3JAEHCTBUS PA3NMUYHBIX (PAKTOPOB Ha
U3MEHEHHE CKOPOCTH XMMHUYECKON PEAKLIMH;

- HUCHOJB30BaTh MPUOOPETEHHBIE 3HAHUSA [Tl SKOJIOTHYECKH TPAMOTHOIO MTOBEJICHUS B OKPY>KAIOIIEH cpefe;

- HCIIOJIb30BaTh NPUOOpETEHHBIE KIIOYEBBbIE KOMIETCHLWH NPU BBHIMOJIHEHUHM NPOEKTOB M PEIIEHUU Yy4eOHO-
MCCJIEI0BATENBCKUX 3a/1a4 110 U3yUYEHHUIO CBOMCTB, CIIOCOOOB MOIYYEHUS U PAaCO3HABAHNUS BEILECTB;

- 0OBEKTHUBHO OLIEHWBATh MH(POPMALIMIO O BEIIECTBAX U XMMHUECKHUX MPOIECCax;



- 0CO3HaBaTh 3HAYCHHUE TEOPETHUUYECCKUX 3HAHUU MO XUMUU ISl TPAKTUUECKOM e TEILHOCTH YEIOBEKA,

- CO3/1aBaTh MOJIETU U CXEMBbI JJI PEIICHHUsS Y4eOHBIX U MTO3HABATEIbHBIX 3a/1a4;

- TIOHUMAaTh HEOOXOJMMOCTh COOJIOJICHHS MPEANUCAHUM, MpeajiaraeMblX B MHCTPYKIUSAX MO HCIOJIh30BaHUIO
JIEKapCTB, CPEICTB OBITOBOW XUMUU U JP.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMbl OCHOBHOTO OOIIET0 00pa30BaHMs JOCTUTAIOTCA B XOJE€ OOyUECHHS
XUMUU B E€IUHCTBE Y4YeOHOM W BOCHHUTATEIHHON JIEATETLHOCTH, OpPTaHU3AIMM B COOTBETCTBUH C TPATUIIMOHHBIMU
POCCHMCKUMHU COIMOKYJIBTYPHBIMH M JYXOBHOHPABCTBEHHBIMH IICHHOCTSIMH, TPUHSTHIMA B OOIIECTBE MpaBUJIAMU U
HOpPMaMH TIOBEJICHUS W CIHOCOOCTBYIOT TIPOIlECCaM CaMOIO3HAHUS, CaMOPA3BUTHS W COLMAIU3ANNH OO0YyYarOlUXCsl.
JIM9HOCTHBIC pe3yIbTaThl OTPAKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

Ilampuomuueckozo 6ocnumanus

1) IECHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UICTOPUUECKOMY U HAYYHOMY HACJICAUI0, TOHUMAaHUSs
3HAYCHUS XMMUUYECKON HayKd B KU3HM COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEpHOW HH(pOpMaIuen o
MEePEIOBBIX JTOCTHIXKEHUSIX M OTKPBITUSIX MHUPOBOM M OT€UECTBEHHON XWMHUM, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSX 00
yCTPOUCTBE MUpa U OOIIIECTRA;

I'pasicoanckozo éocnumanus

2) TOpEeacTaBICHHS O COLMAIbHBIX HOpPMax MW MpaBUIaX MEXKIWYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM, Y4EOHOMCCIIEA0BATENCKOM, TBOPUECKONW U APYTUX BUIAX
JESITENbHOCTH; TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM AESTENILHOCTH TPHU BBHIMOTHEHUH y4eOHBIX, IMO3HABATEIHHBIX
3a/lay, BBITIOJIHEHUH XHUMHYECKUX HKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aWMOIOHUMAHUIO U
B3aMMOTIOMOIIM B TMPOIECCE ITOW Y4EOHOU MEeATEeTbHOCTH,; TOTOBHOCTH OIICHMBATH CBOE IMOBEJCHUE W TOCTYNKH CBOUX
TOBapPUUIEH C MO3ULNU HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

Ilennocmu nayunozo no3nanus

3) MHUPOBO33PEHUYECKHUX MPEJICTABICHUIN O BEIIECTBE U XUMHUUYECKON PEaKIUU, COOTBETCTBYIOIIUX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U COCTABIISIONIMX OCHOBY JJIsi IOHUMAaHUs CYIIHOCTH HAYYHON KapTHUHBI MUPa; IPEACTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA NPHUPOJbI, B3aMMOCBS3SX YEJIOBEKa C MPUPOJHOM CpPEIOW, O POJM XUMHM B
MIO3HAHUM STUX 3aKOHOMEPHOCTEM;

4) mo3HABaTEIbHBIX MOTHBOB, HAIPaBJICHHBIX HA TOJYYEHHE HOBBIX 3HAHUUA MO XUMHH, HEOOXOIUMBIX IS
00BsICHEHUS HAOJII0JaeMBbIX MTPOLIECCOB U SBJICHMUIA;



5) mno3HaBaTeNbHOW, MHOOPMAIMOHHOW W YHUTATENIbCKOW KYJbTYpbl, B TOM YHCJIE€ HABBIKOB CaMOCTOSTEIbHOMU
paboThl ¢ y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYPOH, AOCTYHMHBIMH TEXHUYECKUMHU CPEICTBAMH MH(POPMALMOHHBIX
TEXHOJIOTUH;

6) wuHTEepeca K OOy4YEHHIO W TO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K CaM00Opa30BaHUIO,
NPOEKTHOM M HCCIeA0BaTENbCKOW JIEATENBHOCTH, K OCO3HAaHHOMY BBIOOPY HAIIPaBIEHHOCTH U YpPOBHS OOy4eHHs B
JIaJbHEUIIIEM;

Dopmuposanus Kyapmypvl 300P06bs

7) oco3HaHUS LIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha 370POBBIN 00pa3
KU3HU, OCO3HAHUS NOCIEACTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YHIOTPEOICHUS aJIKOTOJIA, HapKOTUKOB, KypeHUs),
HEO0OXOJAMMOCTH COOJIOJEHUSI MPaBWJI O€30IaCHOCTH MPHU OOpalllEeHUH C XMMUYECKMMHU BEUIECTBAMU B OBITY U peajbHOU
KU3HU;

Tpyooeozo éocnumanus

8) wuHTepeca K MPAKTHUECKOMY H3y4YeHHMIO mnpodeccuid M TpyJa pa3iMdyHOTO poja, yBaXEHHE K TpYyILy U
pe3yabpTaraM TPyAOBOU AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE NMPUMEHEHUS IPEAMETHBIX 3HAHUN MO XMMUH, OCO3HAHHOTO
BbIOOpa MHAUBHUAYATIBHOW TPACKTOPHUH MPOAOHKEHHUS 00pa3oBaHUs C yU4ETOM JIMYHOCTHBIX MHTEPECOB UM CIHOCOOHOCTH K
XUMHH, OOILECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH; YCHEMHON NpopecCHOHAIbHONW JEATENbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHUI; TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCUOHATIBHON Cpelie;

IKoN102U"eCK020 60OCNUMAHUA

9) SKOJOTMYECKH IeNecOO0pa3HOro OTHOUIEHHWS K MpUPOAE KaK HCTOYHHKY JKU3HM Ha 3emjie, OCHOBE €&
CYILIECTBOBAHMS, TMOHMUMAHMUA LIEHHOCTH 3JI0pOBOTO M 0Oe30macHOro oopa3za KHU3HH, OTBETCTBEHHOTO OTHOLICHHS K
COOCTBEHHOMY (PH3MYECKOMY U MCUXMYECKOMY 3J0POBbIO, OCO3HAHHUSl LIEHHOCTH COOJIIOJCHMS MpaBui 0O€30IacHOro
MOBEJEHUS IPU padOTe € BEIIECTBAMM, & TAKIKE B CUTyalUsIX, YTPOKAIOLIUX 3J0POBBIO U KU3HHU JIIOJIEH;

10) cnocoOHOCTH MPUMEHSATH 3HAHMS, MOJTY4YaeMble MPU U3YYEHUM XUMUU, JJI1 PEIICHHs 3a/]ad, CBA3AHHBIX C
OKpY Karolleld MPUPOJHON CpeAoi, MOBBILIEHUS YPOBHS SKOJOTMYECKOM KYJIbTYpbl, OCO3HAHUS TJI00aJbHOTO XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTel UX PEIICHHs TOCPEACTBOM METOJIOB XUMUMU;

11) 5KOJIOrMYEeCKOro MBIIUICHHS, YMEHHUS PYKOBOJCTBOBAaTHCSA KM B IO3HABATEIbHON, KOMMYHHMKATUBHOW W
COIIMATIbHOM NIPAKTHKE.

Acmemuueckozo 60cCnUmManus

12) ¢opmupoBaHUIO KYJIBTYphl BOCHPHUATHUS 3CTETHUYECKHX CBOWCTB HM3yYaeMbIX OOBEKTOB, BBIJICICHUE
ACTETUYECKUX CTOPOH BEILECTB U SBJICHU;



13) moHMMaHWE poJIH XUMUHU B (DOPMUPOBAHUH ICTETUYCCKON KYJIbTYPhI INYHOCTH,

J[yX06H0-HPABCMEEHHO20 60CRUMAHUA

14) dopmupoBaHHEe MHPOBO33PEHHUS y YYAIIUXCS O TMPUHIUINAX XHUMHUYECKOTO TIPOM3BOJCTBA; CIIOCOOHOCTH
NPUMEHSTh 3HaHUS B OOIIEHUH C IPUPOJIOH, B OBITY;

15) oco3HaHue poJib XUMUU B PEIICHUH IT00ATBHBIX TIPOOJIEM YeI0BeUeCTBa.

DopMBbI KOHTPOJIA U BBIXOJ HA pe3yJbTar.

KoHTposb Tekymuii, NpoMeXyTOYHbIMA, HTOrOBBIA. Pe3ynpTaThl padOTBI M KOHTPOJIb OCYIIECTBISETCS KaK Ha
3aHSATHUSX BHEYPOUHOU AESTENBHOCTH, TAK U HA Pa3IMYHbIX KOHKYpCax, oJluMIIKagax. Bo3aMoxkHO npeacTaBieHre Hanbosee
YCIICIIHBIX POEKTOB CPEAU YUCHUKOB HaYaJIbHOW IKOJIBI.



COJEPXAHHUE KYPCA
Obuwee koruwecmaso wacos 34
«AKTyaJibHbI€ BONPOCHI XUMUM

Tema 1. OcCHOBHBIE TOHATHS M 32AKOHbI XUMHH (54)

3aKOH MOCTOSIHCTBA COCTaBa BellecTBa. XuMHuueckue Gopmysbl. Pacuersl mo XxuMuueckuM (popmysamM OTHOLIECHUS
Macc 3JIEMEHTOB B BEIIECTBE U MACCOBBIX J0JIeH 3JeMEHTOB. BbIBOA MoKy IsipHOM (HOpMyIbI BELIECTBA MO 33JaHHOMY
OTHOUIEHUIO MacC 3JEMEHTOB, 10 MAaCCOBBIM JOJISIM JIEMEHTOB B HEM. 3aKOH COXPAHEHHSI MacChl BEILIECTB P XUMUYECKUX
peakuusx. Xumuyeckue ypaBHeHHs. OObEMHBIE OTHOLIEHWS Ta30B IPU XHUMHYECKUX peakUMsX. 3aKoH ABOrajipo,
ciencTBUs U3 Hero. MossipHblii 00beM ra3oB. OTHOCHTENbHAS TUIOTHOCTH ra3oB. lIpocreiimme pacyersl Mo (U3MYECKUM
dbopmysiaMm U XUMHUYECKUM YypaBHeHUsM. OObeAMHEHHBIM Ta30BbI 3aKoH. YpaBHeHue MenaeneeBa-KiamneipoHa.
Boruncienne MonsipHOM Macchl BemiecTBa. PacueThl MO XMMUYECKMM YpPAaBHEHMSIM: BBIYMCIEHHE MAacChl WM O0bema
IPOJYKTa PEAKIMH, €CIM MCXOJIHOE BEIIECTBO COJAEPKHUT MPUMECH WM B3STO B M30BITKE. BhIUMCICHUS MO XUMHYECKUM
YPaBHEHMSM C UCIIOJIb30BAHUEM IOHATHS “TIPAKTUYECKUI BBIXOJ MPOAYKTA PEAKIIUM .

Tema 2. Ctpoenne atoma n nepuoaundecknii 3axon I.M.MengeneeBa (44)

OcHOBHBIE CBeJIeHUS O CTpoeHur aroMa. KBaHToBble uncia. ATomHbie opouTanu. [IpuHimnm HauMeHbIeld SHEPTHH.
[IpaBuno KneukoBckoro. [Ipunmun [Taynu. CoctaBienue 3MeKTPOHHBIX U 3JIEKTPOHHO-rpaduieckux dopmyn s-, p-, d-, f-
AJIEMEHTOB TMEPHOJMYECKON CUCTEMBbl XHUMUYeCKux dieMeHToB J[.M.MenneneeBa. BaneHTHbIE BO3MOKHOCTHM aTOMOB
XUMHUYECKUX AIeMeHTOB. HopMmanbHOE 1 BO30YK/IEHHOE COCTOSTHUE aTOMa XMMHUYECKOTO dJIeMeHTa. [leproaudeckuii 3aKoH
U NIEpUOANYECKAs CUCTEMA XUMHUYECKUX AnnemMeHToB [[.M.Menneneesa. llepuons! u rpymnmsl B CBETE AIEKTPOHHON TEOPHH.
3aKOHOMEPHOCTH W3MEHEHUS XMMHYECKUX CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUW B TMEPUOJAaX M TJIABHBIX MOATrpyIax
MEPUOIUYECKON CUCTEMBI.

Tema 3. Xumnueckas cBs3b (24)

XuMHuecKasi CBs3b. THUIBI XMMUYECKUX CBS3€W: KOBAJICHTHAs (HETOJSpHAs U MOJspHAasi), MOHHAs, METauInyecKasl.
DIEKTPOOTPULATEIBHOCTh XUMUYECKUX JJIEMEHTOB. 3aps/bl HOHOB, CTEIEHU OKHUCIEHUS XHMHUYECKHX DJIIEMEHTOB B
coeMHEHUAX. BellecTBa MONEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUS. 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOEHUS HUX
KPUCTAJUIMYECKON PELIETKH.



Tema 4. PacTtBopsbI (64)

PactBopsl. PacTtBopuTenb, pacTBOpEHHOE BelIECTBO. MaccoBas IO PacTBOPEHHOTO BEIIECTBA B PACTBOPE.
OObemHas 10J1s1 paCTBOPEHHOIO BellecTBa. PelieHue 3aay ¢ MCMOJNIb30BAaHUEM MOHATHM MaccoBas JOJS PacTBOPEHHOTO
BEIIECTBA B pacTBope. Teopus 3IEKTPOIUTUYECKON nuccoruanuu. Peakiuu moHHoro oOMeHa. CocTaBlIEHHE HOHHBIX
ypaBHeHUM peakiuil. ['uaponus. YpaBHeHUs THAPOIN3a PA3TMYHBIX BEIIECTB B MOJIEKYJISIPHON U MOHHOU (popmax.

Tema 5. TepMoguHAMMKA XMMHUYECKHX NMPoLeccoB(24)
OCHOBHBIC TTOHATHUSI XUMUYECKONW TEPMOAMHAMUKH: BHYTPEHHSS SHEPTHsI, YHTAIBIHS U TETUIOBOH d(DPEeKT peakium.
CrangapTHble ycnoBHs. Peaknunu 3K30TEpMUYECKHE W 3HAOTEpMUYECKue. Tepmoxumuueckue ypaBHeHus. CocTaBieHHE
TEPMOXMUMHUYECKUX YPAaBHEHUN. PacueTsl 0 TEpPMOXUMUYECKUM YPABHECHUSIM.

Tema 6. Xumunueckasi KWHeTHUKA (44)

CxopocTh xumMuueckoi peakuuu. @akTopbl, BIUSIONIME HA CKOPOCTh XUMUUYECKON PEaKUK: TPUPOAa PEArupyommnx
BEILECTB, KOHIIEHTpAUUsl pPEarupyrollnxX BEIIECTB, [ABJICHUE, BEJIMYHMHA IUIOMIAAN IOBEPXHOCTU CONPHUKOCHOBEHUS
pearupyronmx BeEIIECTB, TEMIIEpaTypa, KaTalIM3aTopbl. 3aKOH AeucTByromux macc. KoHcraHta ckopoctu. Pacuersl ¢
npyUMEeHeHHeM 3akoHa aeicTByrommx macc. [IpaBuno Bant-T'odpda. Temneparypusiii koaddunuent. Pemenue 3amau c
ucrnosib3oBanueM npasuia Baut-I'odda. Katanmuzatopsr u katanus. ®epmentsl. Marudutoprsl. Kataautudyeckue sijbl.

O6patumble peaknuu. Xumudeckoe paBHoBecue. [lpmarmun Jle-Illatense. YcinoBus cMEImIEHHS XHMHYECKOIO
paBHOBecus. Pemenuns 3a1ad Ha ocHoBe npuHuuna Jle-1larense.

Tema 7. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (44)
Crenenb oxucnenus. [Iporecchl OKUCIEHUSI U BOCCTaHOBJICHUS. OKHUCITEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
CocTaBneHue OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUA IO METOAY JIEKTPOHHOTO OanaHca. DnekTponus. CoctaBieHue
YpaBHEHUH JIEKTPOIN3a PACINIABOB M PACTBOPOB BEILIECTB.

Tema 8. Ci10:kHBIE HEOpPrann4veckue pemecTna (74)
Krnaccuduxkaiuys HeopraHM4eckux BEIIECTB, UX T€HETHYECKasi CBSI3b. XMMHUYECKHE CBOMCTBA OKCHUIOB (OCHOBHBIX,
aM(pOTEPHBIX, KUCIOTHBIX). XUMUYECKHUE CBOMCTBA KUCIIOT, OCHOBAaHUM, coyieil. AM(OTEepHbIE THAPOKCUIBI.



JlaGopaTopHbIie ONbITHI
1. UccnenoBanne XUMHYECKOW aKTUBHOCTH METAJIJIOB MPU B3aUMOJICHUCTBUU UX C KHCIOTAMU U COJISIMU.
2. V3ydyeHne XUMHYECKUX CBOMCTB Pa3jMYHbIX KJIACCOB HEOPraHWYECKUX BEIIECTB: OKCHIOB, KUCJIOT, OCHOBAaHUMH,
COJIEN.
3. HccnenoBanre 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEaKIMK OT Pa3INYHbIX (DAaKTOPOB: MPUPOJIBI PEarupyronmx
BEILIECTB, KOHIIEHTPALlMHA PEarupyrolnX BElIEeCTB, BEJIMUUHBI TUIOIIAA TOBEPXHOCTH UX CONPUKOCHOBEHUSI, TEMIIEPATYPHI,
KaTajiu3aropa.



6. KasiengapHo — TemaTu4eckoe NJIaHUPOBaHHUE

Kasnengapubie
Ne CPOKH Koua-Bo
Ha3Banus pa3iesioB U TeM ®opMa OpraHu3anuu 3aHATHS
3aHATHSA ILnan. dakTHY. 4acoB
Jaara JarTa
OcHOBHBIE IOHATHS U 3AKOHbI XUMHH 5
3aKkOH TOCTOSIHCTBA COCTaBa  BELIECTBA. . .
becena ¢ camocrositenbHO paboTOi 1Mo
1 06.09 Xumuyeckue  dopmynbel.  Pacuerst 1o 1
pEILIEeHUIO 3a/1ad.
XUMHUYECKUM (popmyrmam.
3aKOH COXpaHEeHHs MAacChl BEIIECTB TpHU
2.3 13.09 XUMUYECKHUX PEaKIUAX XUMHUYECKHE ) becena c camocrosiTennbHOM paboTOil 1O
20.09 ypaBHeHUs. PacueTsl 10 XMMUYECKUM pELIeHHIO 3a/1a4.
YpaBHEHUSIM.
3akoH ABOraapo, CJIEACTBUSL U3  HETO.
4.5 27.09 Monsipablii  00beM ra3oB. OTHOCHUTENbHAS 5 Jlexuus ¢ camocTosiTenbHON paboToi
04.10 IUIOTHOCTL Tra3oB. OObeAUHEHHBINH Ta30BbII yqarmxcs.
3aK0H. YpaBHeHne Menneneepa-Kianeiipona.
Crpoenne aToMa U NepruOAUYECKUI 3AKOH 4
JA.A. MenneneeBa.
Teopun crtpoenust aroma. KBaHTOBBIE UncIa.
6.7 18.10 AtomHble opOutanu. [IpuHIMN HauMEHbBIIEH ) becena ¢ camocTosiTenbHON paboTOM
25.10 sHepruu. IIpaBuio Kneukosckoro. IlpuHumn y4aluxcs.
[Taynu.
BanentHeie BO3MOKHOCTH aTOMOB .
8 01.11 1 TpeHnpoBOYHBIN
XUMHUYECKHX 3JIEMEHTOB.
Ilepnonnuecknii 3aKOH M NEpUOAUYECKAs
cuctema XUMHUYECKUX 3JIEMEHTOB . .
9 08.11 1 3akperuieHue 3HaHUA U YMEHUN
AN .Menneneesa.
CTpyKTypa nepuoguueckor CUCTEMBI.
XuMHYecKasi CBA3b 2
XUMHYECKas CBSA3b, TUIII XUMUUECKOM CBS3H:
10 15.11 ’ 1 CemuHap.
KOBaJICHTHAsl, MOHHAs, METAJUITMYECKasl.
11 29.11 BemectBa MOJIEKYJISIPHOTO u 1 O6o00m1aro1ero NOBTOPEHHUS.
HEMOJIEKYJIIPHOTO CTPOCHHSI. Tunst




KPHUCTATINIMYCCKHUX PCIICTOK.

PacTBOpBI

06.12 PactBopel. MaccoBas u oObeMHast A0JH o
12-13 [ToBTOpHTENTEHO-0000IIIAFOIIIHIA.
13.12 pacTBOPEHHOTO BEIIECTBA.
14 20.12 Teopust 3JIEKTPOIUTHUECKON AMCCOLMALMH TpeHUPOBOUHBIIL,
(T2[0). Peakmuu noHHOrO OOMEHA.
15-16 27.12 I'maponus HEOPraHUYECKUX BEILIECTB. Texuns.,
10.01 YpaBHEHHE rHAPOIN3a IO KATUOHY U AHHUOHY.
TepmoguHaMuKa XMMHYECKHX NPOLIECCOB
XUMHUYECKUE PeaKIInu.
17.01 OHepreTuka XUMHYECKHUX peaxuuii.
17-18 ) 4' 01 BuyTpeHHsq sHEprus, SHTAIBIUSA U TEIUIOBOU becena.
' 3¢ deKT peaxium.
TepMoxumMuyecKkue ypaBHEHHUSI.
XuMHn4yecKass KHHEeTHKA
CkopocTh XxuMu4eckol peakuuu. DakTopsl,
19 31.01 BIMSIONIME Ha  CKOPOCTh  XHMHUYECKOM JlaGopaTOpHBIE OTIBITHI.
peaxIuu.
20 07.02 3akoH aeicTByronmx Macc. Koncranra TpeHHPOBOUHBIIL,
ckopocti. [IpaBuno Baut-I'odda.
1 21.02 Karanus. KatanuzaTtopsl. becena ¢ paboToii B BUpTyaIbHON
naboparopuu.
XUMHUYECKOE paBHOBECHE. Y CIIOBUS €T0
22 28.02 cmemenus. [Ipunnun Jle-Illatense. CamocrosTenbHas paboTa.
KoncTtanTta paBHOBeCHS.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHBIE
peakuuu
23 06.03 OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIINU Cemunap.
(OBP).
CocraBnenue OKHCIIUTEJIbHO-
24 13.03 BOCCTAHOBUTENBHBIX PpEAKIHMI 10 METOAY TpeHnpOBOYHBIN.
9JIGKTPOHHOTO OaJlaHca.
2596 20.03 ONEeKTpoiau3  pacijlaBOoB M PacTBOPOB KoMGUHUPOBaHHBIii
03.04 AJIEKTPOJIUTOB




CnoxHble HCOPraHM4e€CKMe BEIIECCTBA

10.04 Knaccugukarms HEOPTraHMYECKUX .
27-28 17.04 coequHeHuii. OKCUIEL. TorropHo-0606marompi.
29 24.04 I'mapoxcupL. CemuHap.
OcHOBaHUsI.
30 24.04 Kucnorsr. CemmuHap, PBpuUCTHYECKas Oecena.
31 08.05 AMdOoTEepHBIC THIPOKCHJIBI. becena
32 15.05 Couu CemuHap.
33 22.05 T'enemiieckas cais Mexy kaccamu [ToBTOpHO-00001IAIOIITHIT YPOK.
HEOPraHUYECKUX COSAMHEHUN
34 22.05 3aKJIIOUUTENbHBIN YPOK KonrposnsHas padora.




qu6H0-MeT011nqec1cm7l KOMIIJICKC:

Xumus. 9 knmacc: ydeOHOe mocoOue it 00meo0pa3oBaTebHBIX OpraHU3aIHA
/0.C.T'abpuensan, U.I'. Octpoymos, C.A.Cnankos — M.: Jlpoda, 2020. — 319, [1] c.: un.

DopMbI KOHTPOJIS:
Bxoanoit cpe3 KUM. Tekymuii KOHTpOJIb YCBOEHUS MaTepualia OCYIIECTBISIETCS MyTEM YCTHOTO (MMCHbMEHHOIO)
onpoca. [lepuoanuecku 3HaHUSI U YMEHUA MO NPOUJACHHBIM TEMaM MNPOBEPSIOTCS BBIITOJTHEHHUEM TECTOBOTO MPAKTHKYMA.

MaTtepuanbHo-TeXHHUYECKOe o0eclieueHre 00pa30BaTeIbHOIO MpoLecca:

1) wuHpOPMALMOHHO-KOMMYHUKALIMOHHBIE CPEACTBA (CIpaBOYHbIE MH(OPMAIIMOHHBIE PECYPCHI, KOMIIAKT-IHCKH,
CoJIeprKalllie HaIJISIIHBIE CPEJICTBA 00YUYEHUS, );

2) TexXHUYECKHue CpeCcTBa 00ydeHUs (MyJIbTUMEIUHHOE 000pYA0BaHNUE);

3) ydeOHO-TIpakTHUEeCKOe W ydeOHO-TabopatopHOoe 000pyaoBaHUE (KOMIUICKT J1abopaTopHOro o0O0pyaOBaHUs
(mTaTuB J1a0OpaTOPHBINA, CTakaHbl, 4Yamku [leTpw, cTakaHbl MepHBIC, MPOOMPKH, KOJOBI, CTEKISHHBIC MAaJOYKH,
dhapdopoBbie yalieuku 1 T.1.);

4) HarypajabHble 00BEKThI (HEOOXOAMMBIC KOJUICKIIUA U MAKETHI).

5) umdpoBbie 00pa3oBaTEIbLHBIE PECYPCHI

6) peakTHUBBI

Y4eOHO-MeTOAUYECKAS JTUTEepaTypAa:

1.  Xumusa. OI'D-2023. 9-it knacc. Temarnueckuil TpeHuHr. Bee Tunbl 3aanuii: yueOHOMETOIMYECKOE TTocoOue /
nox pea. B.H. lopouskuna. — Poctos-u//1: Jlernon, 2022. — 560 c. (OI'9).

2. Xwmusa. EI'D u OI'D. 9-11-e wiaccel. COOpHUK pacdE€THBIX 3a7ad: yueOHO-meroaudeckoe rnocooue / B. H.
HopounbkuH, A. I'. bepexnas, B. A. ®eppanera; noa pena. B.H. Jlopoubkuna. — 3 usn., nomn. Poctos-u//: Jlernon, 2022. —
272 c.

3.  Xwumwus. Kapmanseiii cipaBouHuK. 9—11-¢ kimaccel: cripaBounoe noco6ue / B. H. Jloponbkun, A. I'. bepexxnas,
B. A. ®eBpanena; nox pea. B.H. Jlopouskuna. — 8 uza., mom., Poctorn//l: Jlernon, 2022. — 368 c.

4. Xwumus. IloaroroBka k OI'D-2023. 9-ii knacc. 30 TpeHHMPOBOYHBIX BAapUAHTOB MO naemoBepcuu 2023 ropa:
yueOHo-MmeTonuyeckoe nocobue / B. H. Jloponbkun, A. I'. bepexnas, B. A.

deBpasnieBa; o pen. B. H. Jloporskuna. - Poctos-u//1: Jlernon, 2022. — 400 c.



HNuTepHeT-pecypcesl:

1) http://www.en.edu.ru/ — EcTecTBeHHO-Hay4YHBII 00pa30BaTEILHBIN OPTAJL.

2)  http://www.alhimik.ru/ - AJIXUMUK - Bair moMoIHuK, JJOIIMaH B MOPE€ XUMHUYECKHX BEIIECTB U SBJICHUM

3) http://www.foxford.ru/ / - Owunnaiin-mkona ®Poxchopa. KadecTBeHHbIE peaklMd W TOJTYYEHUE BEIIECTB,
MIPUMEDHI.

4)  https://chem-oge.sdamgia.ru/ - Cnam 'MA: Pemry OI'D

5) https://100ballnik.com/ I'oToBUMCS K SK3aMeHaM

6) http://college.ru/chemistry/index.php OTKpBITBIN KOMIEIK: XUMUS
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