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[TosicHuTenbHas 3anucka
[Ipeanaraemplii 3J€KTHBHBIA Kypc HampaBiieH Ha yrIyOleHHWe M pacllupeHHe XHMUYECKUX 3HAHUN
yUaluxcs Yepe3 penieHne pacyéTHBIX M MPaKTHYECKUX 3a/ad, COBEPIICHCTBOBAHUIO YMEHHUI M HaBBIKOB
paboOThl ¢ JIA0OpPaTOpHBEIM OOOPYIOBAaHMEM, a TAaKKE Ha TMOATOTOBKY K YCICUIHOW cJade €IUHOrO
rOCY/IapCTBEHHOTO K3aMeHa IO TPEeIMETY.
DJEeKTUBHBIN KypC ««XHMUYECKUE SIBICHHUSI BOKPYT HACHITpeJHAa3HAYCH AJIS yJamuxcs 9 KJIaccoB U HOCHT
NpeAMETHO-OPUEHTHPOBAHHBIN XapakTep U NPaKTHUECKYIO HAPaBICHHOCTb.
Kypc paccunran Ha 17 9acoB 1 peKOMEHAYeTCs TSl N3YYeHUs B TeUeHHE YIeOHOTro Toa.
Llenb 3IeKTUBHOTO Kypca: 3aKperieHUe, CHCTeMaTH3alus U yriTyOneHue 3HaHUK yJaiuxcsl MOXUMUU ITyTeM
pemIeHus pa3Ho0O0pa3HBIX 3aJaHNi TOBBIIICHHOTO YPOBHS CI0KHOCTH.
OCHOBHBIM TpeOOBaHHEM K COCTABICHHIO MM OTOOpY 3alaHUi SIBISETCS UX XUMHYECKOECOAEpKaHHe,
4E€TKOCTh (DOPMYJIMPOBKH U JOCTYMHOCTH YCIOBHS 3a[auM, HCIIOJIb30BaHUE B YCIOBUH 33/1a4H CBEICHUI
NPaKTHIECKOTO XapaKTepa.
['maBHBIM Ha3HAUCHHEM JAHHOTO Kypca SIBIISETCA:
— COBEpIICHCTBOBAHNE TOATOTOBKH yYaIUXCS C MOBBIIICHHBIM YPOBHEM MOTHBAIMH K H3YUYCHUIO XUMUH;
— CO3HATENBHOE YCBOCHHE TEOPETHYECKOI0 MaTepuaja M0 XMMHH, YMEHHE HCIIOJIb30BaTh MPH PEIICHUH
3a7ad COBOKYIHOCTh MPHUOOPETEHHBIX TEOPETUYECKUX 3HAHWM, pa3BUTHE JIOTHYECKOTOMBIIIICHUS,
proOpeTeHrne He0OXOAMMBIX HABBIKOB PabOTHI C TUTEPATYPOH.
3apaum Kypca:
— KOHKpPETH3aIMs XMUMHUYECKHUX 3HAHUI 10 OCHOBHBIM pa3zeiaM MpeaMeTa;
— pa3BHTHE HABBIKOB CAMOCTOSATEIILHOM PabOTEHI;
— pa3BUTHE YMEHHIA JIOTHYECKH MBICIUTh, BOCIUTAHHE BOJH K MPEOIOJICHHUIO TPYTHOCTEH,
TPYAOIIOOHS ¥ JOOPOCOBECTHOCTH;
— pa3BuTHE y4eOHO-KOMMYHHUKATHBHBIX YMEHHH.
— (opMHpOBaHHE HABBIKOB UCCIIEIOBATEIILCKOM ACATEILHOCTH.
OcobeHHOCTH Kypca:
— UCTIOJIb30BaHKUE 3HAHUH 110 MaTeMaTHKe, (pu3rke, OUOIOTHH;
— COCTaBJICHUE aBTOPCKUX 3a/]a4 U MX PELICHHE;
— WCIIONIb30BaHNE MECTHOTO MaTepHala JJisi COCTAaBJICHUs YCIOBUH 3a/1ad.
MeToabl npenoaaBaHusi Kypca:
* TIOMCKOBBIH;
* yueOHBIH AUATIOT;
* perreHue NpoOIeMHBIX 3a/1ay;
* CaMOCTOSTEIbHAS Pad0Ta YJaIINXCs ¢ Pa3IMYHBIMU UCTOYHUKAMH HH(POPMAIIHH.
3aHATHSA B COOTBETCTBUH C MPOTPAMMOM Kypca MpeaIoaraor:
* IOBTOPEHHE TEOPETHUECKUX BOIIPOCOB, M3YUYEHHBIX B OCHOBHOI IIKOJIE, UX YTIIyOJIeHHEe U PACIIUpeHNE;
* IPUMEHEHNE TEOPETUIECKUX 3HAHUH Ha MTPAKTHKE;
* 3HAKOMCTBO C OCHOBHBIMH THIITAMH PAaCUETHBIX 3a/1a4, BKIIFOYas YCIOKHEHHBIC,
* pelleHne 3a/1a4 MOBBIILICHHOTO YPOBHS CIIOKHOCTH, TIOMOTIOLINX COOTHECTH UMEIOIUECS
3HAHUS C UX TPAKTHUECKUM PUMEHEHUEM;
* 00yueHHEe CaMOCTOSTEIBHOMY PELICHHIO 3a1ay.
MecTo Kypca B y4eOHOM IJIaHe
JaHHbI Kypc CBsi3aH ¢ 0a30BBIM KYpPCOM XUMHH OCHOBHOH IIKOJNBI, a TaKKe ¢ KypcaMH MaTeMaTHKU
(cocTaBieHue MPONOPUXH, anreOpandeckux ypaBHeHUH) 1 (pU3KKH (ra30BbIe 3aKOHBI).

INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IIPEIMETA «XUMMUS»
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

W3yueHre XMMHK B OCHOBHOM IIIKOJIE HAIpPABJICHO HA JOCTH)KEHHE OOYUYaIOIIMMUCS JIUYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX PE3YyIbTaTOB OCBOEHHUS yUeOHOI0 MpeIMeTa.
JINYHOCTHEBIE pe3y/IbTaThl



JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs TOCTHTAIOTCS B
xoJle 00ydyeHHs XUMUU B €IUHCTBE Y4eOHON M BOCHHUTATEIbHOW NesTenbHOCTH OpraHuzanuu B
COOTBETCTBUU C TPAMUIIUOHHBIMU POCCUUCKUMHU COIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU
LEHHOCTSMHU, TPHUHITHIMH B OOIIECTBE MpaBUJIaMH M HOpPMaMH TOBEJEHUS U CHOCOOCTBYIOT
poreccaM caMONO3HAHMS, CAMOPA3BUTHSI M COIIMATTU3AINN 00YUAOIIUXCSL.

JIn4HOCTHBIE pe3yNbTaThl OTPAKaIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

[TaTpuoTryeckoro BOCHUTaHUS

1) LEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HACJICTUIO, TIOHMMaHUsl 3HAYCHHUS XWMHUYECKONW HAyKd B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHONM HHGpOpMAIUEl O MEPeNOBBIX IJOCTHKEHHUSIX U OTKPBITUAX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOICTBE MUpa
1 00IIEeCTBa;

I'pasxk1anCcKOro BOCIIUTaHUS

2) mpecTaBiICHHsSI O COLIMATBHBIX HOPMaX U MPaBUIaX MEKIUYHOCTHBIX OTHOLLICHUH B KOJIJIEKTUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-HCCIEI0BATEIbCKOM,
TBOPUYECKON M JpPYrux BHJAAX JEATEIbHOCTH; TOTOBHOCTH K pPa3HOOOpa3HONW COBMECTHOM
JIEATETLHOCTH TPHU BBITOJHEHUN Y4e€OHBIX, MO3HABATEIbHBIX 3a]a4, BBIMOJHEHUM XMMHYECKUX
SKCIIEPUMEHTOB, CO3JIaHUU Y4YEOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHHUMAHHUIO U
B3aMMOTIOMOIIM B TIPOLIECCe ITON YyUeOHOM eSITeIbHOCTH; TOTOBHOCTH OLICHUBATh CBOE IMOBEJICHUE
U TIOCTYIKH CBOMX TOBApHUIIEH ¢ MO3UIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS
IIOCJIEICTBUM MOCTYIIKOB;

[leHHOCTH HAYYHOTO MMO3HAHUS

3) MUPOBO33PEHYECKUX TMPEJICTABICHUN O BEIIECTBE U XMMHUYECKOW PEAKIUU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBISIONIMX OCHOBY JUIS NMOHMMAHHUS CYIIHOCTH
HAy4YHOM KapTUHBI MHpPA; MPEACTABICHHN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOIHI,
B3aMMOCBS3SX YEJIOBEKA C MPUPOTHON CPeioil, O pOJIM XMMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
4) TO3HABAaTEIIbHBIX MOTHBOB, HAINPABICHHBIX Ha I[IOJYYCHHE HOBBIX 3HAHUM 1O XHUMUH,
HEOOXOUMBIX /7151 OOBSICHEHHSI HaOJII01aeMbIX MTPOIIECCOB U SBIICHUI;

5) mo3HaBaTeNbHOW, WH(MOPMAIMOHHOW M YHUTATEILCKOH KYJIbTYphl, B TOM 4YHCJIC HABBIKOB
CaMOCTOSITENIbHOM paboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOW JUTEPaTypOid, TOCTYMHBIMU
TEXHUYECKUMH CPEJCTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOyYEHHIO M TO3HAHWIO, TIO0O3HATENHFHOCTH, TOTOBHOCTH U CIOCOOHOCTH K
caM000Opa30BaHMIO, TMPOEKTHOW M HCCIEIOBATEIBCKON JACSITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B IajbHEHIIEM;

dopMuUpOBaHUS KYJIBTYPHI 370POBbSI

7) OCO3HAHUS IIEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOILICHHS K CBOEMY 3J0POBbIO, YCTAHOBKHU Ha
37I0POBBIN 00pa3 KU3HU, OCO3HAHUS MTOCJIEICTBUI U HEMPHUSATUS BPEAHBIX MPUBBIYEK (YIIOTpEeOICHUS
QJIKOTOJIsl, HAPKOTUKOB, KypeHUs), HEOOXOIMMOCTU COONIOACHHS MpaBWJI OE30MacHOCTH MpHU
oOpaleHuu ¢ XUMHUYECKUMH BEIIIECTBAMHU B OBITY M peabHOM KU3HU;

TpynoBoro BocnuTaHus

8) uHTEepeca K MPaKTUYECKOMY U3yUeHUI0 Podeccuil U TpyAa pa3IuuHOTo pojia, yBaXXEHHUE K TPYIy
U pe3ybTaTaM TPYJOBOU JESATENIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HaHUN
M0 XUMHUHU, OCO3HAHHOTO BHIOOpAa HMHIMBHUIYATHHOW TPACKTOPUM TPOJOJKEHHUS OO0pa3oBaHUS C
yu4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH; yCTeIHON MPOGECCHOHATBHON JIEATETLHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUN;
TOTOBHOCTD aJJalITUPOBATHCS B MPOPECCUOHANBHON Cpejie;

DKOJOTHYE€CKOTO BOCIUTAHUS

9) 9KOJOTUYECKH 11e1ecO000pa3HOTr0 OTHOIICHHSI K IPUPO/JIE KaK HICTOYHHUKY )KM3HHU Ha 3eMIie, OCHOBE
e€ CyIIeCTBOBaHMs, TOHUMAHUS IIEHHOCTH 3J0pOBOr0 u 0Oe30macHOro oOpasza >KW3HH,
OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (PH3UYECKOMY U TICUXHUECKOMY 3/I0POBbIO, OCO3HAHUS
IIEHHOCTH COOJIO/ICHUS TPaBWJI OE30MaCHOTO TMOBEACHHUS MPH padoTe C BEMIECTBAMH, a TaKXKe B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBbIO U KU3HU JIOACH;

10) cmocoOHOCTH MPUMEHSTH 3HAHWS, MOJydaeMble TIPH M3YYCHHH XUMHH, IS PEIICHUs 3aad,
CBSI3aHHBIX C OKPY’KaloIlled MPUPOJIHON Cpe/loi, MOBBIIIEHUSI YPOBHS HKOJOTUYECKON KYIbTYPHI,
OCO3HAHUS TI00aTBFHOTO XapakTepa IKOJOTHIECKUX MPOOJIEM U IMyTeH WX PEIICHHS MOCPEIACTBOM
METOJIOB XUMUHU;



11) 5SKOJOrMYECKOrO MBILUIEHUS, YMEHHUS PpYKOBOJCTBOBATbCSA MM B  I103HABaTEIbHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTUKE.

MertanpeameTHbie pe3yJibTaThl

B cocTaBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACIAIOT 3HAYUMBbIE JJ11 (OPMUPOBAHUS MUPOBO33PEHUS
oO11eHayYHbIe MOHATHUS (3aKOH, TEOPHsl, IPUHIHIL, TUTIOTE3a, (AKT, CHCTEMA, IIPOLIECC, IKCIIEPUMEHT
U Jp.), KOTOpbIE HCHOJb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMETax U MO3BOJSAIOT Ha
OCHOBE 3HAaHUU M3 ITUX MPEAMETOB POPMUPOBATH MPEJCTABICHUE O IIEJIOCTHON HAYYHON KapTHUHE
MUpa, U YHUBEpCalbHbIe yueOHbIe 1elcTBUA (IT03HABATEIbHBIE, KOMMYHHUKATUBHbBIE, PETYISTUBHBIE),
KOTOpbIe o0ecnednBaloT (OPMUPOBAHHE TOTOBHOCTH K CAaMOCTOSTEIBHOMY IUIAHHUPOBAHUIO U
OCYIIECTBIICHUIO yUeOHOU JEeSTEIbHOCTH.

MertarnpenMeTHbIe Pe3yibTaThl OCBOCHUS 00pa30BATENbHON MPOrpaMMbl MO XMMHUHU OTPAXKAIOT
OBJIQJICHHE YHUBEPCAJIbHBIMU [I0O3HABATEIbHBIMU ACHCTBUSMHU, B TOM YHCIIE:

ba3oBpIMU JIOTMYECKUMH IEVCTBUSIMU

1) yMeHHeM HCII0JIb30BaTh MPUEMBI JJOTHYECKOTO MBIIIJICHHS MIPU OCBOGHUHU 3HAHHM: pacKpbIBAThH
CMBICII XUMUYECKUX MOHATUHN (BBLAEIATh UX XapaKTEpHbIE IPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b
C IPYTUMH TOHSATUSMH), UCHOIH30BaTh MOHATUA ISl OOBSICHEHUS OTAENbHBIX (DAKTOB U SBIICHUM;
BBIOMPATh OCHOBAHUS W KPUTEPHUU I KIACCU(UKAUN XUMHUYECKUX BEHIECTB M XUMHUYECKUX
peaKiuii; yCTaHaBJIUBATh MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U MEXKIY OOBEKTaMU H3y4€HUS; CTPOUTH
JIOTUYECKHE pacCyX ACHMsI (MHAYKTUBHbBIE, NIEAYKTUBHbIE, [0 AHAJIOIMM); JeJiaTh BBIBOJBI U
3aKITHOYECHUS;

2) yMeHHMEM IpPUMEHATh B IPOLECCE IMO3HAHUSA MOHATHS (IIPEAMETHbIE U METAlpPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJICNH, HCIOJIb3yeMble B XUMHUHU, MpeoOpa3oBbIBATH LIUPOKO
IPUMEHSEMbIE B XMMUU MOJEIbHBIE MPEJCTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
xumuueckass ¢opMylna U ypaBHEHHE XHUMHUYECKOW peakluu — TMpH peuieHuH y4eOHo-
MI03HABATEJIbHBIX 33J1a4; C YUETOM ITHX MOJIENbHBIX MIPEJICTABICHUN BBISIBIATH U XapaKTepU30BaTh
CYIIIECTBEHHBIC MPU3HAKU U3y4aeMbIX O0OBEKTOB —XMMHUYECKHUX BEIIECTB M XUMHYECKHUX PEaKIIH;
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, IPHYUHHO-CIICICTBEHHBIE CBSI3U M IPOTUBOPEUUS B H3y4aeMbIX
mpoleccax M SBJICHUSX; NpeajaraTb KPUTEPUU [Js1 BBISIBICHUS 3THUX 3aKOHOMEPHOCTEH H
MPOTUBOPEUUH; CaMOCTOSITEILHO BBIOMpATh CIMOCOO pelieHus y4dyeOHOW 3amayu  (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIICHHs], BHIOMpaTh HauOojee MOAXOASIIUN C y4€TOM CaMOCTOSITENILHO
BbI/IEJICHHBIX KPUTEPHEB);

ba3oBbIMU HCCIEA0BATENBCKUMU ACUCTBUSMHU

3) yMeHHeM UCHOIb30BaTh IOCTABIEHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MIO3HAHMSI, a TAKXKE B
Ka4yecTBE OCHOBBI Ul (DOPMUPOBAHMS TMIIOTE3bI 1O NMPOBEPKE NMPABHIIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

4) npuoOpeTeHHe OMNbITa M0 IUIAHUPOBAHMIO, OPTaHMU3ALMU U TPOBEJICHUIO YYEHHUYECKHX
HKCIIEPUMEHTOB: yMEHHE HaOJI0JaTh 3a XOJ0M IPOIECcca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0
pe3yiabTar, (GopMynupoBaThb O0OOLIEHHS U BBIBOJBI IO pe3yibTaTaM IPOBEAEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeaHHON padoTe;

Pab6oroii ¢ nundopmanmeit

5) ymeHueMm BbIOMpATh, aHAJU3UPOBATH U WHTEPIPETHUPOBATH MH(POPMALMIO PA3IMUHBIX BUAOB U
dopM mpencTaBieHUs, MOJNy4yaeMyl0 U3 Pa3HbIX MCTOYHHUKOB (HAy4HO-TIOMYJISIpHAs JHUTEparypa
XUMHUYECKOTO COZEpkKaHMs, CIPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa); KpUTHUYECKU OLICHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

6) yMEHHMEM NPUMEHATh Pa3JIMYHbIE METOJBI M 3alpOChl NMPU MOMCKE M OTOOpe MHpOpMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJIs1 BHIMOJHEHUS Y4eOHBIX M MO3HABATENbHBIX 3aay
onpeAeNéHHOr0 THUIA; MPUOOpPETeHHE OmbiTa B 00JacCTH HCIOJNB30BAHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKaTUBHBIX TEXHOJIOTUH,

OBJIaJICHHUE KYJIb TYpOi aKTUBHOI'O HCIIOJIb30BAHUS PA3INYHBIX ITOMCKOBBIX CUCTEM; CAMOCTOSITEIbHO
BBIOMpPATh ONTUMAIBbHYIO (OpPMY MpeACTaBICHHS HH(POPMAIMU M WILIIOCTPHPOBATH peEIIacMble
3aJ1a4M HECJIOXKHBIMU CXeMaMH, AUarpaMMaMHu, ApyruMu GopMaMu rpaduki U UX KOMOMHAIUSMU;
7) yMEHHEM MHCIIOJIb30BaTh M AaHAJU3UpOBaTh B Ipolecce y4eOHOW M HCCIeq0BaTENbCKOM
JeSTeNIbHOCTH UH(POPMAIIUIO O BIUSHUH MPOMBIIINIEHHOCTH, CEJIbCKOTO X03S5IICTBa U TpaHCIOPTa Ha
COCTOSIHME OKPYKArOLIEH IPUPOJHON Cpebl;

YHuBepcalbHbIMH KOMMYHUKATUBHBIMU JEHCTBUSAMU



8) yMeHHeM 3a7aBaTh BOIPOCH! (B XOJ€ JHMAjora W/WIN JUCKYCCHM) IO CYIIECTBY OOCYXIaeMon
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4;

9) mpuoOpereHHe OmbITa MPE3EHTALUU PE3YJIbTATOB BBIIOJHEHUS XHUMHUYECKOTO AHKCIEPUMEHTA
(J1abopaTopHOTO OMBITA, TaA00PATOPHOM PAOOTHI IO UCCIICTIOBAHUIO CBOMCTB BENMIECTB, y4€OHOTO MTPOE
KTa);

10) 3aMHTEepeCOBAaHHOCTh B COBMECTHOM CO CBEpCTHUKAMU IO3HABATENIbHOM U MCCIIE0BATEIbCKOM
JEeSITeIbHOCTH TPU PEUICHUH BO3HUKAIOUIMX MpOOJeM Ha OCHOBE Y4éra OOIIMX WHTEPECOB U
coriacoBaHusi Mo3uIMil (0OCyXIeHus, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOpPIWHAIUSI
COBMECTHBIX JI€HCTBUI, ONIpEIEICHIE KPUTEPUEB IO OLICHKE KaueCTBA BHIIIOJIHEHHOM pabOThI U 1p.);
YHUBEpCaIbHBIMU PETYIATUBHBIMU JIEUCTBUAMU

11) ymeHHeM caMOCTOSATENbHO ONPENENATh LENU JESATEIbHOCTH, IJIAHUPOBATh, OCYILIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIILHOCTD, BBIOMpPATh Hanboee
a¢dheKkTUBHBIE CTIOCOOBI PEIICHUS] YYeOHBIX M TIO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIIFHO COCTABIISTh
WIH KOPPEKTHPOBATh MPEJIOKEHHBIN aNrOpuTM OEHCTBUI NMpPU BBHIMOJIHEHUU 33JaHUl C y4éTOM
NOJyYeHUs] HOBBIX 3HAaHMHA 00 H3ydaeMbIX OOBEKTaX — BELIECTBAX W PEaKIUsIX; OLEHHBATh
COOTBETCTBUE MOJIYYCHHOI'O Pe3yIbTaTa 3asiBJICHHON 1EIIH;

12) ymeHreM UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUH 3aJJaHUM.
IIpenmeTHble pe3yJibTaThI

B cocraBe npenMeTHbIX pe3ybTaTOB IO OCBOECHUIO 00S3aTENILHOTO COAEPHKAHUS, YCTAHOBICHHOIO
JaHHOW TpUMEpHOW pabouell HpPOrpaMMoii, BBIAESIOT: OCBOEGHHBIE OOYYaIOIIMMUCS Hay4dHbIC
3HAHUS, YMEHHSI M CTIOCOOBI ACWCTBUH, crieU(pUIECKUe s IPEeAMETHONW 001IacTn «XUMUS», BUIBI
JNESATENIbHOCTH M0 TOJYYeHHUIO HOBOTO 3HAaHMs, €ro HHTEepPHpeTalud, MNpeoOpa3oBaHUI0 U
IPUMEHEHHUIO B Pa3JIMYHbIX YUEOHBIX U HOBBIX CUTYaIUsX.

1) packpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMHUECKUN >JIEMEHT, aTOM, MOJEKYIa,
WMOH,  KaTHOH, AaHUOH, IPOCTOE  BEIIECTBO,  CJIO)KHOE  BEILIECTBO,  BAJEHTHOCTb,
3IEKTPOOTPHUIIATENEHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKas PEaKius, XUMHUUECKas CBSI3b, TETLNIOBOU
3ppeKT peakuuu, MOJb, MOJSIPHBIH O00BEM, pacTBOp; DIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JNEKTPONUTHYECKAsT JIUCCOLIMALIMSA, pEeaKlIUd HMOHHOTO OOMEHa, KaTalu3arop, XUMHUYECKOoe
paBHOBecHe, 0OpaTHMbIe M HEOOpaTHMbIE PEaKIUH, OKACIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPONusi, amM(pOTEepHOCTb,
XUMHYECKasl CBSA3b (KOBaJEHTHAs, MOHHAs, METa/NInYecKasi), KpUCTAJUIMUECKas PEeIETKa, KOppo3us
METAaJUIOB, CIUIaBbl; CKOPOCTh XUMUYECKOH peakiuy, npeaeiabHo fomyctuMas konuentpams (IIJIK)
BEIIECTBA;

2) WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. M. 1) M MPUMEHSATH 3TH
MOHSITHS ITPH ONTUCAHUM BEILECTB U UX MPEBPAIICHUN;

3) uCHOaB30BATh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBiI€HHs (OpMYJ BEIIECTB U YpaBHEHHM
XUMUYECKHUX PEAKLUM;

4) ompenensaTh BaJEHTHOCTh M CTENEHb OKHUCIEHHS XUMMUYECKHX JJIEMEHTOB B COEIMHEHUSX
Pa3IUYHOIO COCTaBa; MNPUHAMJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KJIACCy COEIUHEHUI 110
dopmynaM; BHUJ XUMHUYECKOW CBA3M (KOBaJIEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX
COEIMHEHUAX; 3aps] HOHAa 10 XUMHUYECKOW (opMmyse; XapaKTep Cpeabl B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX COEAVNHEHUN, TUIl KPUCTAININYECKOU PEIIETKH KOHKPETHOIO BELIECTBA,

5) packpeiBath cMmbica [lepumommueckoro 3akona JI. M. MennmeneeBa W JI€MOHCTPUPOBATH €TI0
NOHMMAaHME: OIUCHIBaTh U XapakTepu3oBaTh TabiauuHyto ¢opmy Ileprognueckoir cuUCTEMbI
XUMHYECKHX JJIEMEHTOB: DPa3jinyaTh MOHATUS «rJaBHas moarpynna (A-rpynma)» U «m1o0odHas
noarpynna (b-rpynmna)», masnsie u 60JbIINe NEPUO/IbI; COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS
B IEpUOIMNYECKON TaOHIle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsi AApa, 0OIee YUCIO IEKTPOHOB U paclpeieieHue UX MO NEKTPOHHBIM
CJI0SIM);

OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB M UX COEIMHEHUH B Ipeenax
MaJIbIX NEPUOJIOB U INIABHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

6) K1accupUIMPOBATH XUMUYECKHUE AIIEMEHTbI; HEOPIraHWYECKHE BEIIECTBA; XMMUYECKHE PEaKIUu
(1O YMCILy U COCTaBY Y4acTBYIOUIMX B PEaKLUU BEILECTB, M0 TEIIOBOMY 3 (DEKTY, 0 N3MEHEHUIO
CTETIeHEH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);



7) XapakTepu3oBaTh (OMUCHIBATH) OOIMIME W CHEIU(PUIECKHE XUMHUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPXkAAsl ONUCAHUE MPUMEPAMU MOJIEKYJSPHBIX M HMOHHBIX YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

8) coCTaBIATh ypaBHEHUS AJICKTPOJIUTUUECKON TUCCOITUAIIMN KUCIIOT, IICJIOYEH M COJIeH; TOJTHBIC 1
COKpAIIEHHBIC YpPaBHEHUS PEAKIM HMOHHOTO OOMEHA; ypaBHEHHUs PEAKIMHA, MOATBEPIKIAIONINX
CYILIECTBOBAaHUE T€HETUYECKON CBSI3M MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIaCCOB;

9) packpbIBaTh CYIIHOCTb OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMNA MOCPEICTBOM COCTABICHUS
3IEKTPOHHOTO ajlaHca TUX PeaKIIUi;

10) nporHo3upoBaTh CBOWCTBA BELICCTB B 3aBUCUMOCTHU OT X CTPOCHUS; BO3SMOXKHOCTH IIPOTEKAHUS
XUMUYECKHUX MTPEBPAILECHHI B PA3JIMYHBIX YCIOBUSIX;

11) BBIYUCIATH OTHOCHTEIILHYIO MOJICKYJISPHYIO M MOJIIPHYEO MacChl BEIIECTB; MacCOBYIO JIOJIFO
XUMHYECKOT0 3JeMeHTa 1o ¢opMylie COEAMHEHHS; MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE;
IIPOBOJIUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU pEaKInH;

12) cienoBaTh mpaBUIaM MOJB30BAHUS XUMHUYCCKOM MOCYION U 1a0OPaTOPHBIM 000PYI0BaHHEM, a
TaKXKe MpaBujaM OOpaleHHs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKLHMSMHU IO BBITOJHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO TMOJYyYEHUI0 M COOMpAHHMIO Ta3000pa3HbIX BELIECTB
(aMMmaka M yrieKucioro rasa);

13) mpoBOIUTh peaKiuHu, TMOATBEPXKIAIOIINE KAYECTBEHHBI COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI- OPOMHI-, HOIUI-, KapOoHat, ¢pocdaT-, CHIMKAT-, CyIbdart-
, THIPOKCU/I-MOHBI, KATHOHBI aMMOHUS 1 MOHBI U3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

14) mpuMeHSITh OCHOBHBIE OTIEPAIIUU MBICIIUTEIHHON 1€ATEIbHOCTH — aHaIN3 U CUHTE3, CPABHEHHE,
00001IeHNe, CUCTEeMAaTU3aIUI0, BBISIBICHUE NMPUYMHHO-CICICTBEHHBIX CBSI3€H — IS M3y4YCHHUS
CBOMCTB BELIECTB M XHUMHMUYECKUX PEaKUUW; ECTECTBEHHO-HAyYHbIE METOJbl IO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).

COIIep}KaHI/IG QJICKTHUBHOI'O KypcCa ««XHUMHUYECKUE SIBJICHUS BOKPYT Hac»
Tema 1. Xumu4eckne peakuuu
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
PactBopsl. PacTBOpuTEND, pacTBOpEHHOE BElecTBO. MaccoBas 1011 paCTBOPEHHOT'O BELIECTBA B PACTBOPE.
O6beMHasi 107 pacCTBOPEHHOTO BeIlecTBa. PemieHue 3ajjad ¢ UCMOJB30BaHUEM MOHATHUH MaccoBas JIOJIS
PacTBOPEHHOTO BEIIECTBA B pacTBOpe. Teopus AIIEKTPOIUTHYECKOM AucconManuu. Peaknun HOHHOTO
oOmena. CocTaBiieHHE MOHHBIX YPABHEHUH PEaKLIUi.
I'uaponus. YpaBHEHHS THAPOIHM3a PA3IMYHBIX BEIIECTB B MOJIEKYJISIPHONH ¥ HOHHOW OopMax.
PacueTs! M0 XUMHYECKUM YpaBHEHUSIM: BEIYMCIICHUE MAcChl MM 00beMa MPOIYKTa PEAKLUH, €CITH HCXOIHOE
BEIIECTBO COJAEPKUT IMPHUMECH WU B3STO B U30BITKE. BBIYMCIEHUS MO XMUMHUYECKHUM YpaBHEHHUSIM C
WCITOJIb30BAHUEM TOHSITHS “TIPAKTHUECKHUH BBIXOJT IPOAYKTA PEeaKIiu’ .
CkopocTh XMMHYeCcKOH peakunu. PakTophl, BIMSIOIIKAE HAa CKOPOCTh XUMHUYECKOH peakluu: Mpupona
pearvpyronmx BEIIeCTB, KOHLEHTpPAIlUMsl pearupykollux BEIIeCTB, [aBJICHHE, BEJWYMHA IUIOIIAIN
MTOBEPXHOCTH CONPUKOCHOBEHUS pPEearpyrolllX BEIECTB, TEMIIEpATypa.
3akoH AeicTByrommx mMacc. Koncranta ckopoctu. Pacdersl ¢ mpruMeHeHHeM 3aKOHa JEHCTBYIOIINX Macc.
IIpaeuiio Baut-I'odda. TemneparypHblii koaduiuent. Pemenue 3ana4 ¢ ucnobp30BaHreM pasuia Bant-
Todoa.
Tepmoxnmuueckne  ypaBHeHHA. (CocTaBieHHE  TEPMOXMUMHYECKHMX  ypaBHeHHWHA. Pacuetsi  mo
TEPMOXUMHYECKHM ypaBHeHMsIM. KaTtanusaropsl u katanus. ®epmenTsl. UHruOUTOPHI.
O6parumble peaknnu. XuMmudeckoe paBHoBecue. [Ipunamun Jle-1llaTtense. Y cnoBus cMEMeHNs XUMUYIECKOTO
paBHOBecus. Pemenus 3anau Ha ocHose npuHuumna Jle-Illarense.
Tema 2. HemeTanansl
Hemeramnbsl — crenuduka BelmecTB, XUMUYECKMX U (usndeckux cpoiictB. Hemeramer IV-VII rpymn
NEPUOJUUECKON CHCTEMbI- CBOMCTBa M kiaccupukanusa. Kiaccudukanus HeopraHMYECKHX BELIECTB, MX
TeHEeTHUYECKasl CBA3b. XMMUUECKHE CBOMCTBA OKCHIOB (KUCJIOTHBIX ). XMMUYECKUE CBOMCTBA KUCIIOT, COJIEH.
Tema 3. MeTajanbl



Mertamisl — crieruduka BEIIeCTB, XUMUYECKUX U (U3NIECKUX CBOWCTB. Knaccupukanusi HeopraHugecKux

B€IICCTB, UX 'CHCTUYCCKAs CBA3b. XUMHUYCCKHE CBOMCTBA OKCHI0B (OCHOBHLIX, aM(bOTepHLIX). XUMHYCCKHUC

CBOICTBa, OCHOBaHUH, conel. AM(pOTEpHbIE THAPOKCHUIBI.

Onektponu3. CocTaBieHue ypaBHEHUH AIEKTPOIIN3a PACTNIABOB U PACTBOPOB BEIIECCTB.

M3ydaemblil pazaen,
TeMa ypoka

Koi-Bo
J1acoB

JlaTta npoBeneHus

110 IUIaHy

1o (akTy

[Ipumeua
HUE

3aKOH IIOCTOSHCTBA COCTaBa BEILIECTRA.

PactBopbel. PacTBOpHMTENB, pPacTBOPEHHOE
BELICCTBO. MaccoBasi 10J1sI PacTBOPEHHOIO
BelecTBa B pactBope. OObemHas 10is
PaCTBOPEHHOIO BelecTBa. Pemenue 3agad ¢
HMCITOJIb30BAHUEM IIOHSITHH MaccoBas JOJIA
[PaCTBOPEHHOI'0 BELIECTBA B PACTBOPE.

Teopus AIEKTPOJIUTUYECKON
mucconranuu. Peakimm HOHHOTO oOMeHa.
CocraBieHue MOHHBIX ypaBHEHUI
peaKIuu.

[ 'uponus. YpaBHeHus TUIPOIN3a
pa3IMYHBIX BEUIECTB B MOJEKYJISAPHOU U
HOHHOM (popMax.

PacyeTbl MO XMMHMYECKUM ypaBHEHUSIM:
BBIYHCIICHHE MAacChl WJIM O0beMa MPOIYKTa
peaKiuu, eclId  HCXOJHOE  BEIIECTBO
COJICPKUT IPUMECH WJIH B3ATO B U30BITKE.

BbIuMCIIeHNs 110 XUMUUYECKUM YPABHEHUSIM C
VCIIOJIb30BAHNEM IIOHATUA “‘TIPAKTHYECKUI
BBIXOJI TPOJIYKTA PEAKLIUN .

CkopocTh XuMHUYecKoW peakiuu. DakTopsl,
BIUSAIOIIME HA  CKOPOCTH  XUMHUYECKOH
pEaKIUuU: MPUPOJIa pEarupyrolnux BeElIECTB,
KOHLICHTpallUsl  PEarupyroliux  BELIECTB,
TaBJICHUE, BEJIMYMHA IUIOIIAHA [TOBEPXHOCTH
COIPUKOCHOBEHUSI PEarupyrolux BELIECTB,
TEMIIEPATYPA.

3akoH JgedcTByromux Macc. KoHcTtaHTa
ckopocTH. PacueTsl ¢ MpUMEHEHHEM 3aKOHa
EWCTBYIOIMX MAcCC.

[IpaBuiio Baut-I'opda. TemmneparypHsiit
KO3 PHUIIUEHT. Pemenue 3a1a4y c
MCIoIb30BaHueM IpaBuia Baut-I'odda.

10

Tepmoxumuueckue ypasHeHus. CocTaBieHne
TEPMOXMUMHUYECKUX ypaBHEHMU. Pacyersl mo
TEPMOXUMHYECCKUM YpaBHEHUSIM.
Karanuzatopel u  karanus. @DOepMEHTHI.
NHruOUTOpHI.

11

OO0paTtumbie peaKuH. XuMHUYECKOe

aBHOBECHE. ITpuHIMn Jle-larense.




YcnoBus CMEIICHUS XHUMHYECKOTO
paBHOBecus. PemieHuss 3amady Ha OCHOBE
npuHuuna Jle-Ilarense.

12

Hemeramnsl —  crenuduka  BEIIECTB,
XUMHUYECKHX U PU3NICCKUX CBOUCTB.

13

Hewmeramnst [V-VII

CPYIII IEPUOJUYECKON CUCTEMBI- CBOMCTBA U
kinaccudukanus. Kmaccudukamms
HEOPraHMYECKUX BEIIECTB, UX T€HeTHYecKas
CBSI3b.

14

XUMHYECKHUE CBOWCTBA OKCHJIOB
(KUCTIOTHBIX ). XUMUYECKUE CBOMCTBA KUCIIOT,
cosiei

15

MeTtasuibl — criennguKa BEeIecTs,
XUMHUYECKHX U PU3NICCKUX CBOUCTB.
Kiaccudukanust HEOPraHM4IEeCKUX BEIIECTB,
X T€HETUYCCKAs CBI3b.

16

XYMHUYECKUE CBOMCTBA OKCHUIOB (OCHOBHBIX,
aM(pOTEepHBIX).  XUMHYECKHE  CBOWCTBA,
OCHOBaHWH, COJIEH. AmdoTtepHbIc
TUIPOKCH/IBI.

17

Onektponau3.  CocraBieHHEe  ypaBHEHUH
DIIEKTPONIM3a  pPacIulaBOB W PacTBOPOB

BCIICCTB.




