Moanucan: Bonpapuyk Exateputa MeTpoBHa

EO Hp'a pLI y K DN: O="MyHuumnansHoe GlomkeTHoe

obuieobpasoBaTensHoe yupexaenue ""CpegHss ",
CN=BoHaapuyk ExkaTtepuHa MeTpoBHa,

E KaTe p I/I H a E=school8_ussurisk@mail.ru

OcHoBaHWe: s NOATBEPXKAAID 3TOT AOKYMEHT
MecTononoxeHue: mec

MNeTpoBHAMN. ... 2 2%PEFBO 11POCBELLEHUS POCCUICKON ®EJEPALIUU
MMHUCTEPCTBO OBPA3OBAHUS IPUMOPCKOI'O KPASI
YIIPABJIEHUE OBPA30BAHMSI U MOJIOJAEKHOM MOJIMTUKH
AJIMUHUCTPALIMM YCCYPUIICKOI'O TOPOJICKOIO OKPYTA

MBOY COMLI Ne8
PACCMOTPEHO COTI'JTACOBAHO YTBEPXIEHO
PykoBoaurens MO 3am nupekropa no YP Hupexrop MBOY COLI Ne8
Penpxo JI.B. ToryOanuna A.T'. bonnapuyk E.II
[Iporokon Nel ot «27» [Ipotokoa Nel ot «28» [Ipuka3z Nel88 ot «28»
aBryct 2024 r. asrycra 2024 r. asrycra 2024 r.
PABOYAS ITPOT'PAMMA

(ID 1510973)

y4eOHOro Kypca «®u3nyeckasi XuMmshy

s ooyyvarornuxcs 10-11 kimacca

VYecypuiick 2024



HOACHUTEJIBHASA 3AIIMCKA

Pabouass mnporpamma yueOHoro kypca «®dusnueckas XUMHUS» COCTaBlIeHa B
COOTBETCTBUM C TpeboBaHusiMu DenepasbHOr0 TOCyAapCTBEHHOIO 00pa30BaTEIBLHOIO
CTaHJapTa, NPUMEPHOM OCHOBHOW 0Opa30BaTENbHONM MPOrpaMMBlI CPEAHEro oOIIero
00pa3oBaHUs N0 XMMHUU M Ha OCHOBE aBTOPCKOW MPOrpamMMBbl 3JEKTHUBHOTO Kypca IS
npodunbHON 1IKOIBI aBTOpoB B.A. benonoroB, I'.V. benonorosa: y4. IlocoGue st
obmieoOpa3oBaTenbHbIX opranuzanuii / H. B. Autunosa u np. . — M. IIpoceemenue, 2019 —
187c. —IIpodunpHas mKoa.

[Iporpamma yueOHOro Kypca «Pusmueckas XuMHS» pa3zpaboTaHa C Yy4EeTOM
TpeboBaHuii (heepaaIbHOr0 TOCYIAPCTBEHHOIO CTaHAApTa CpeaHero oOIiero oopa3oBaHus K
IJIAHUPYEMBIM  pe3yJbTaTaM OCBOCHHUS OOYYarolIUMHUCS OCHOBHOM 00pa3oBaTEIbHOM
MIPOTPAMMEL.

[IporpaMMa yueOHOro Kypca OTHOCHUTCA K OOLIEHMHTEJUIEKTYalbHOMY HaIpPaBIICHUIO,
paccuutana Ha 136 uwacoB 3a aBa roma oOyuyeHus g oOywarommxcs 10-11 kmmaccos.
JnutenpHOCTh OJTHOTO 3aHATHS B 3as1e 40 MUHYT.

AKTyallbHOCTh Kypca 3akitouaercss B (OpPMHUPOBAHHMM IMO3HABATEIHHOTO HAIPABICHUS
XUMHYECKOTO OOpa3oBaHMsI Ha YypOBHE cpeaHero oOmero oOpa3oBaHUS M TPHOOIIECHUS
MOJIPACTAOIIETO MOKOJICHHUS K MHTEIUIEKTYaJIbHOW JAEITETbHOCTH YUYCHUKOB.

Heap mporpamMmbl: pa3BUTHE IIEJIOCTHOTO TMPEICTABICHUS O CBS3M XHUMHUYECKUX U
dbusnyeckux mpoieccax; (HopMHpOBaHHE HABHLIKOB MOMCKA JIOTUYECKU BEPHOTO MYTH PEIICHUS
HECTAH/IAPTHHIX 3a/7a4 (KOMOWHHUPOBAHHBIX, JUIS PEIICHUS KOTOPHIX HEOOXOIUMBI 3HAHHS JIBYX
IIKOJIbHBIX JUCIHAILINH — (PU3UKH W XUMHH.

3agaum nporpaMmbI:

— pacIIMpUTh W YIIyOWTh 3HAHHUS YYalIUXCS IO TEOPETHYSCKUM U TPAKTHYECKUM
OCHOBaM XMMHH U (PU3UKH YePe3 CUCTEMY PACUETHBIX U IKCIIEPUMEHTAIbHBIX 33/1a4;

— pa3BWBaTh y Y4YalIUXCSd HMHTEPEC M TBOPYECKUH ITOAXOJ K TPEIMETy, HaBBIKH
9KCIIEPUMEHTHPOBAHHS,

— MaKCHUMAaJIbHO TIPHUBJICKATh YYANTUXCS K BBITIOJHECHUIO HHIUBUYATbHBIX 3aJaHAA U HA
9TOM OCHOBE Pa3BUBAThH UX MPO(eEeCcCHOHAIBHbIE YCTPEMIICHHS, CKIOHHOCTH U CIIOCOOHOCTH;

— WCHOJB30BaTh B  paboTe abopaTopuu  MeTampeIMeTHble CBS3U, 00ydaTh
KOMIUIEKCHOMY HCITOJIb30BAaHUIO 3HAHUH 110 pa3HBIM MpPEIMETaM;

— pa3BUBaTh y OOYYaIOIIUXCS YMEHHUS JIOTUYECKH pacCyXKIaTh, BBIOMPAThH

ONTUMAJILHBIN CIIOCOO pelIeHNs] KOHKPETHOH 3a/1aun.



NPEAMETHBIE PE3YJIbTATBI OCBOEHUS KYPCA.
JIn4HOCTHBIE pe3yJIbTAThI:

— OpHeHTaluus OOy4YalolIUXCs Ha JOCTHKEHHE JIMYHOTO CUACThsl, pealH3alUi0 IO3UTHBHBIX
KU3HEHHBIX TMEPCIEKTUB, MWHUIIMATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U CIOCOOHOCTh K JIMYHOCTHOMY
CaMOOIIPEIEIICHUIO, CIOCOOHOCTh CTaBUTh LIEIU U CTPOUTH )KU3HEHHBIE TUIAHBL;

— TOTOBHOCTH M CHOCOOHOCTH O0ECTIEUUTh ce0€ M CBOMM OJIM3KUM JOCTOMHYIO JKU3HB B TPOIECCE
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIEATEIILHOCTH;

— TOTOBHOCTH U CITIOCOOHOCTH O0YYArOMIMXCS K OTCTaWBaHUIO JINYHOTO JIOCTOWHCTBA, COOCTBEHHOTO
MHEHUSI, TOTOBHOCTb U CIIOCOOHOCTb BbIpa0aThHIBaTh COOCTBEHHYIO MO3UIMIO 110 OTHOUICHHIO K
OOIICCTBEHHO-TIOJUTHYECCKUM COOBITHSIM IMPOIIIOr0 M HACTOSIIETO Ha OCHOBE OCO3HAHHS W OCMBICIICHUS
HUCTOPHUH, TYXOBHBIX LIECHHOCTEN U JTOCTUKEHHI HAIIEH CTPaHBbI;

— TPUHATHE W pealu3alus [EHHOCTeH 3J0pOBOrO W 0e30macHoro obpasa KH3HH, OepekHOE,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHWE K COOCTBEHHOMY (PH3MUECKOMY U TICHUXOJOTUYECKOMY
310POBBIO;

— HEMPUATUE BPEIHBIX MPUBBIYCK: KypEHUs, YIIOTPEOIICHUS ATKOTOJISI, HAPKOTHKOB;

— poccuiickas HUISHTHYHOCTb, CHOCOOHOCTh K OCO3HAHHUIO POCCUUCKONW HACHTUYHOCTH B
MOJUKYJIHTYPHOM COIIMYME, YyBCTBO MPUYACTHOCTH K MCTOPUKO-KYJIBTYPHOU OOIIHOCTH POCCUHCKOTO
HapoJa u cyib0e Poccun, maTpuoTusM, FOTOBHOCTB K CITy>KeHHUI0 OTe4YecTBY, €T0 3allUTE;

— YyBaXX€HHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepea PoauHON, ropJoCTH 3a CBOM Kpai,
cBOI0 PoiMHy, MpoIUIOe U HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu, yBaxkeHue K rocy/1apCTBEHHBIM
cuMBoJ1aMm (repo, diar, ruMH);

— TPaXXTAHCTBEHHOCTh, TPaXKIaHCKas MO3UIUS aKTUBHOTO M OTBETCTBEHHOI'O 4YJIEHA POCCHUICKOTO
o0IIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE IIpaBa M OOS3aHHOCTH, YBaXKaloOIIEro 3aKOH U
MPaBOMOPSIOK, OCO3HAHHO TPUHUMAIOIIETO TPATUIUOHHBIE HAIIMOHAJIBHBIE M  OOIIEYETIOBEYECKHE
T'YMaHUCTHYECKHE U JeMOKPATUUYECKHE [IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIIECTBEHHON KHU3HU;

— MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOU
MPaKTUKH, OCHOBAHHOE HA JHMAJoTe KYJIbTYp, a TaKKe pa3IMYHbIX (OpM OOIIECTBEHHOTO CO3HAHWUS,
OCO3HaHUE CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

— UWHTEpUOpHW3AIMS IIEHHOCTEH JIEMOKPAaTUH ¥ COIMAIBHOM COJUIAPHOCTH, TOTOBHOCTHh K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUH B TPYIIIIE WM CONMAIBLHON OpraHu3alliy;

— TOTOBHOCTh OOyYaloOImMUXCA TPOTUBOCTOSITH  HWJEOJIOTHH  OKCTPEMH3Ma, HAIMOHAIW3Ma,
KceHo(hoOur; KOpPYNIUH; JUCKPUMHHALUK IO COLMAIBHBIM, PEIUTHO3HBIM, PAcOBBIM, HAIlMOHAIbHBIM
MPU3HAKAM U APYTUM HETATUBHBIM COLMATIBHBIM SIBJICHUSIM;

— HpPaBCTBEHHOE CO3HaHHE U IOBEJACHHE Ha OCHOBE YCBOCHHMS OOIIEUETOBEYECKUX IEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHMUSI U TIOBEJICHUS B MOJIUKYIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JIUAJIOT C
JIPYTUMHU JIIOJIBMU, TOCTUTATh B HEM B3aWMOIOHUMAHUS, HaXOIUTh OOIIUE 1NN U COTPYAHUYATH AJIS HX

JIOCTHKCHMS,



— MPHUHATHE TYMAHHUCTHUYECKUX IICHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE M J0OpO’KeNaTelbHOe
OTHOIICHHE K APYrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO;

— CHOCOOHOCTH K CONEPEKUBAHUIO U (POPMUPOBAHKE TO3UTUBHOTO OTHOIICHUS K JIIO/ISIM, B TOM
YHUCJIE K JIULAM C OTpaHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0pPOBbSI U HHBAIUAAM; O€pexHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOLICHHE K (PU3HMYECKOMY MU TICHUXOJIOTHYECKOMY 30POBBIO JAPYTHX JIOJCH, YMEHHUE
OKa3bIBaTh MEPBYIO MOMOIIIb;

— (opmupoBaHue BEIPAKEHHOH B MOBEICHUM HPABCTBEHHOW MO3HIIMHU, B TOM YHCIE CIOCOOHOCTH K
CO3HATEIILHOMY BBIOOpPY 100pa, HPABCTBEHHOTO CO3HAaHUS W TMIOBEJCHHS HAa OCHOBE YCBOCHUS
00IIeueIOBEYECKUX [IEHHOCTe M HPABCTBEHHBIX YYBCTB (YECTH, JOJTra, CIPaBEJIMBOCTH, MUJIOCEPIUs U
Ipyxemnoous);

— pa3BUTHE KOMIIETEHIIUI COTPYJIHHYECTBA CO CBEPCTHHKAMH, JAETbMH MJIAJIIEr0 BO3pacTa,
B3pOCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO IMOJIE3HOM, Yy4eOHO-HCCIeI0BaTeNbCKONW, MPOSKTHON U
JIPYTUX BUJIAX ACATEIHLHOCTH;

— 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMSIX 00 yCTPOWCTBE MHpa U OOILECTBA;

— TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpA30BaHUIO, HA MPOTIKEHUU
BCEHl JKM3HM; CO3HATEIbHOE OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHIO KakK YCIOBHIO YCIEIIHOM
npo¢ecCHOHATBLHON U 00IIECTBEHHOH 1A TEIbHOCTH;

— JKOJIOTWYECKas KyJlbTypa, Oepe)KHOE OTHOIIEHHS K POJHOH 3emile, TIPUPOJHBIM  OorarcTBam
Poccun u Mmupa; moHMMaHHE BIMSHUS COLUAIBHO-IKOHOMHUYECKUX MPOLECCOB HA COCTOSHUE MPUPOAHOI
U COLMAIIBHON CpeJibl, OTBETCTBEHHOCTb 3@ COCTOSIHUE MPUPOAHBIX PECYPCOB; YMEHUS U HABBIKM Pa3yMHOI'O
MIPUPOJIOTIONB30BAHNS, HETEPIIUMOE OTHOIICHUE K ICHCTBHSIM, TPUHOCSIIIM BpPEJT SKOJIOTHUH; TIPHOOpETEHHE
OTIBITA DKOJIOTO-HAMPABJIEHHON AEATEITHHOCTH;

— OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUI0 CEMBbH Ha OCHOBE OCO3HAHHOTO MPUHSTHS IEHHOCTEH
CEeMEHHOM KU3HHU,

— TIOJOXKUTENbHBII 00pa3 ceMbU, POJIUTENHCTBA (OTIOBCTBA M MATEPHUHCTBA), WHTEPUOPHU3AIIHS
TPaAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH;

— yBa)XX€HHE KO BceM ¢opmaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIlIUTE CBOEH COOCTBEHHOCTH;

— OCO3HaHHBIA BBIOOP Oyaymied Mpodeccur Kak IMyTh W CIOCO0 peanu3amuud COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB;

— TOTOBHOCTH OOYYAIOIIUXCS K TPYAOBOH MPo(ecCHOHANBHON ESTETFHOCTH KaK K BO3MOKHOCTH
yYacTHsi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,

rOCYJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOJIEM;

— NOTpeOHOCTh TPYIUTHCS, yBaKEHUE K TPYAy M JIOIAM TpyAa, TPYAOBBIM JTOCTHKEHUSM,
100pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHHE K PAa3HBIM BHJIaM TPYAOBOIl 1€ TEIbHOCTH;

— TOTOBHOCTH K CaMOOOCITY’KMBaHHUIO, BKJII0OUasi 00y4YECHHE U BHIIOJIHEHUE JJOMAITHUX 00sI3aHHOCTEH;

— (¢usnyeckoe, SMOIMOHATHHO-TICUXOJIOTHUECKOE, COLMATbHOE OJIaromonxydne oOy4aroluxcs B



KHU3HU 00pa30BaTeIbHON OPraHU3allH, OUTYIIEHUE JeThbMH O€30MaCHOCTH U MCUXOJOTHYECKOro KomMdopTa,
nH(pOpMAITMOHHOW 0€30MacHOCTH.

MeTtanpenMeTHble pe3yJibTaThl:

PeryasTuBHbIe yHHBepca/ibHble y4eOHble [eiicTBUS

— CaMOCTOATEJIbHO OIpeAeNiATh LEIu, 3a/JaBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM MOKHO
ONPEICIUTh, YTO 1I€JIb JIOCTUTHYTA;

— OIICHMBAaTh BO3MOXXHBIC IIOCJIEACTBUS JOCTHXKCHHMSI TOCTABICHHOW 1I€JIM B JACSITEIbHOCTH,
COOCTBEHHOM KU3HU M KU3HHU OKPYKAIONINX JIOCH, OCHOBBIBAsICh HA COOOPAKEHUSX 3TUKH U MOPAIIH;

— CcTaBUThH U (HOPMYIUPOBATH COOCTBEHHBIE 33/]a4l B 00pa30BaTeNIbHOM IEATEIBHOCTH U KU3HEHHBIX
CUTYaIUsIX;

— OLIGHUBAThH PECYPCHI, B TOM YHUCIIE€ BpeMs U Jpyrue HeMaTepuaabHbIe PECYPChl, HEOOXOUMBIE IS
JOCTUKEHHUSI TIOCTaBICHHOH 1IeIH;

— BBIOMpPATH MYTh JOCTHUXKEHUS LENH, INIAHUPOBATH PEIlIEHUE MOCTABIECHHBIX 3a/1a4, ONTUMHU3HUPYS
MaTepuaIbHble U HeMaTepUaIbHbIE 3aTPaThI,

— OpraHu3oBBIBaTH d(H(PEKTHUBHBIN MOUCK PECYPCOB, HEOOXOAMMBIX JIJISI IOCTHIKEHUS ITOCTABICHHOM
LeH;

— COIIOCTAaBJISITh OJTYYEHHBIN Pe3yabTaT JAESITeIbHOCTH C TIOCTABJIICHHOM 3apaHee 1eJIbIO.

Ilo3naBaTenbHble YHHBEPCAJIbHbIE YueOHbIe AeiicTBUS

— UCKaTh W HaxXOAWTh OOOOIIEHHBIC CIIOCOOBI pEIIeHUs 3a7a4y, B TOM YHUCIE, OCYIIECTBISATH
pa3BepHYTHIN MH(OOPMAIMOHHBINA TMOUCK M CTaBUTh HAa €r0 OCHOBE HOBbIE (yueOHBIC M IMO3HABATEIIHHBIC)
3a/1a4u;

— KPUTHUYECKU OIEHUBATH W MHTEPIPETUPOBATH WH(GOPMAITUIO C Pa3HBIX MO3UIMN, pacIO3HABATh U
(bUKCUPOBaTh MPOTUBOPEUNS B HHPOPMAIIMOHHBIX UCTOYHHUKAX;

— WCIOJIb30BaTh  pa3JIMYHbIE  MOJEJIbHO-CXEMAaTUYECKUE  CpPEACTBAa I MPEJCTaBICHUS
CYIIECTBEHHBIX CBS3€d ¥ OTHOIICHHWH, a Tak)Ke MPOTUBOPEUN, BBISBICHHBIX B HWH(OOPMAIMOHHBIX
HMCTOYHHKAX;

— HaxXOJIUTh W TMPHUBOJHUTH KPUTUUYECKHE APTyMEHTHI B OTHOIICHUU JICWUCTBUU U CYXKICHUU
JIPYyTOT0; CIIOKOWHO U Pa3yMHO OTHOCHTHCS K KPUTHYECKUM 3aMEUaHUsIM B OTHOIIIEHHH COOCTBEHHOTO
CYXKJICHUSI, pacCMaTPpUBaTh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOJUTh 3a paMKH YYEOHOro TIpeAMeTa M OCYIIECTBIATH II€JICHANPABIECHHBINH TOUCK
BO3MOKHOCTEH JJISI ITUPOKOTO TIEPEHOCA CPENICTB B CIIOCOOOB JIEHCTBHS;

— BBICTpPaWBaTh WHAMBHIYAILHYIO OOpa30BaTEIbLHYIO TPACKTOPHUIO, YUUTHIBAs OTPAHUUYEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYCHUS;

— MEHATh U YJAEPKUBATh Pa3Hble MO3UILIUH B TO3HABATEILHON JIEATEILHOCTH.

KoMMyHuKaTHBHbIe YHHUBepCAJIbHbIe YueOHbIe AeicTBHS

— OCYHICCTBJIATH JCJIOBYHO KOMMYHHUKAIIUIO KaK CO CBCPCTHUKAMH, TaK U CO B3POCJIbLIMU (KaK BHYTpH



oOpa3oBaTeNbHOM OpraHM3alMy, Tak M 3a € TMpeaeliaMu), MOoAOMpaTh MapTHEPOB JUIsl JCIOBOMN
KOMMYHHKAIIIU UCXO/I U3 COOOpaKEHUI pe3yIbTaTUBHOCTH B3aUMOJICHCTBUS, a HE JIMYHBIX CUMITATUH;

— MpU OCYLIECTBICHUU TPYIIOBOM pabOThl OBITh KaK PYKOBOAMUTEIEM, TaK M WICHOM KOMaHIbI B
pa3HbIX poJsiX (reHeparop uaei, KpUTUK, UCIIOTHUTENb, BRICTYIAIOIINMA, SKCIIEPT U T.11.);

— KOOpPAMHUPOBATb U BBHIIOJHATH pabOTy B YCIOBUSIX pPEATbHOrO,  BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

— Ppa3BepHYTO, JOTHYHO W TOYHO HM3JaraTh CBOIO TOYKY 3PEHHS C HCIOJIH30BAHHUEM aJEKBATHBIX
(YCTHBIX ¥ IMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(IMKTHBIC CUTYallMd W TPEJOTBpAIIaTh KOH(DIUKTHI 10 WX aKTUBHOW (hasbl,
BBICTPAWBaTh JICJIOBYIO U 00pa30BaTEIIbHYI0 KOMMYHHUKAIIMIO, H30€Tast INYHOCTHBIX OIICHOYHBIX CYKICHHM.

IIpeamerHbie pe3yabTaThbl:

— PpacKpbIBaTh Ha IpUMEpaxX POJib XUMUU B (OPMUPOBAHUU COBPEMEHHON HAYYHOW KApTHUHBI MHpA
U B MPAKTUYCCKOW JCSITEIHLHOCTH YEJIOBEKAa, B3AaUMOCBSI3b MEXKIY XUMHUEH M JIPYTHMH ©CTECTBECHHBIMU
HayKaMu;

— YCTaHABJIMBATh B3aUMOCBS3b MEXIYy CTPOCHHEM aTOMOB, MOJICKYT H WX (QU3NICCKUMHU W
XUMHYECKHUMH CBOHCTBAMU;

— YCTaHABJIMBACTCS BO3MOXXHOCTh W HAIIPABJICHWE TEYCHHUsS Ipoiecca B (DU3MUECKONW XWMHH, B
KOTOPOU M3yJarOTCs TEIIOBBIC OATAHCHI XUMHUSCKHUX M (PU3UIECKUX MPOIECCOB B PA3IMYHBIX YCIOBUSIX;

— Xumudeckas KWHETHKA (M3y9aeT CKOPOCTH XUMUYECKHIX PEaKIUi U MX 3aBUCUMOCTD OT Pa3IMYHBIX
YCIJIOBHIA).

—  pemiaTh 3a/1a4¥ B 00JIaCTH (HU3HUECKON XMMUU;

— W3ydYeHUE B3aMMOCBS3H XUMUYCCKUX M PU3NICCKUX MPOIIECCOB B PACTBOPAX C DICKTPUUCCKHUMHU
SIBJICHUSIMU;

— u3y4yaer (PU3MKO-XHUMHUYECKUX CBOMCTB M 3aKOHOMEPHOCTH WX HU3MEHCHHH B JHUCHIEPCHBIX
CHUCTEMax;

— YCTaHABJIMBATh NPUIUHHO-CIICJICTBEHHBIC CBS3W MEXKJY CTPOCHHEM aTOMOB XHMHYECKUX
2JIEMEHTOB W TEPUOJIMYCCKUM H3MCHEHHEM CBOWCTB XHMHYECKHX JJIEMCHTOB W WX COCIHHCHHUHA B
COOTBETCTBHH C TTOJIOKECHUEM XUMHUYECKHUX YJIECMEHTOB B TIEPUOINYCCKON CHCTEME;

— COCTaBJISITh MOJICKYJISIPHBIC U CTPYKTYPHBIC (OPMYJIBI HEOPTaHUICCKHX W OPTaHMYECKHUX BEIICCTB
KaK HOCHUTeNleH WH(OpPMAIMK O CTPOSHUH BEIECTBA, €0 CBOMCTBAX M MPHHAICKHOCTH K OTPEICIICHHOMY
KJIACCY COCIMHEHUN;

— YCTaHaBJIMBAaTh 3aBUCHUMOCTb PEAKIMOHHONW CHOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
XapakTepa B3auMHOTO BIIMSHUSA aTOMOB B MOJIEKYJIaX C LIEJbI0 MPOrHO3UPOBAHUSI IPOTYKTOB PEaKLIUU;

— YCTaHaBJIMBAaTh 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOM pEaKIUU U CMEIIEHUS XUMHUYECKOTO
paBHOBECHsI OT pPa3IUYHBIX (AKTOPOB C IENbI0 OIpeNeieHHs] ONTUMAaJIbHBIX YCIOBHI MpPOTEKaHUs

XUMHYCCKUX ITPOLECCOB,



— YCTaHABJIMBATb FEHETUUYECKYIO CBSI3b MEX/y KJIaCCaMU HEOPTaHUYECKUX U OPTaHUYECKUX BELIECTB
Ui OOOCHOBAaHHUS TNPUHIMIIMAIBHOM BO3MOXHOCTH TMOJNYYEHHUS HEOPraHMYECKUX M OPraHMYecKHX
COEIMHEHMH 3a/IaHHOTO COCTaBa U CTPOCHMUS,;

— NoJa0MpaTh pEareHThbl, YCIOBUS U ONPEAENATh HNPOAYKTHl PEaKLUi, MMO3BOJISIIOIIMX pEalu30BaTh
nabopaTOpHbIE W TMPOMBIIUICHHBIE CIOCOOBI MOJTYYEHUs BAKHEHIIMX HEOPTaHWYECKUX W OPTaHUYeCKUX
BELIECTB;

—  ONPEAEINATh XapaKTep CPebl B pe3ybTaTe T’UAPOIIN3a HEOPTaHUYECKUX M OPTAaHUUYECKUX BELIECTB
U TIPUBOJHUTDH IPUMEPHI TUIAPOJIN3a BEIIECTB B MOBCEIHEBHON JKM3HU YEJIOBEKA, OMOIIOTHYECKUX OOMEHHBIX
rpolLeccax U MPOMBIIUICHHOCTH;

— TNPUBOAUTH IIPUMEPBI OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX  peakUuid B IpUpOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCax U KU3HEAEATEIILHOCTH OPraHU3MOB;

— 00OCHOBBIBAaTh MPAKTHYECKOE HCIIOJIB30BaHUE HEOPTaHMUECKUX M OPraHUYECKHX BEUIECTB M UX
peaxkuuii B IpOMBILUIEHHOCTH U OBITY;

— BBINOJIHATh XMMHYECKHHA SKCIEPUMEHT IO PACHO3HABAHMIO M IOJIYYEHUIO HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB, OTHOCALIMXCS K Pa3IMYHbIM KJaccaM COEJIMHEHUN, B COOTBETCTBUU C IPaBUIJIAMU U
nprueMaMu 0e30macHoi padoThl ¢ XUMUYECKMMHU BELIECTBAMU U J1a00paTOPHBIM 000PYI0BaHUEM;

— TNPOBOJUTH pacyeTbl HA OCHOBE XMMMUYECKHX (OpPMYJ M ypaBHEHUH peaklMi: HaXOXKICHHUE
MOJIEKYJISIPHOHN (DOPMYJIBI OPraHUYECKOI'0 BEIIECTBA M0 €T0 MJIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJSIIIIUX B €r0 COCTaB, UJIM MO MPOJIYKTaM CIOpaHHUs; pacueTbl MacCOBOU JIOJIM (MAacChl) XUMHUECKOTO
COEJIMHEHUS B CMECH; pacyeThl MacChl (00bema, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKLIUH, €CIIH OJTHO
W3 BEIIECTB JIaHO B HM30BITKE (MMEET MPHUMECH); pacyeThl MAacCOBOM WM OOBEMHOUM 10U BBIXOJIA
MPOAYKTAa PEAKIMU OT TEOPETHYECKU BO3MOXKHOI'O; PAcUeThl TEIJIOBOIo 3(P(eKTa peakuuu; pacyeTbl
00BEMHBIX OTHOIIEHUH Tra30B IMpPU XMMHUYECKHUX PEAKIUAX; pacyeTbl Macchl (0Obema, KOJIWYecTBa
BEIIECTBA) MPOAYKTa PEaKLIMH, €CJIM OJHO U3 BEILIECTB JaHO B BUJIE PACTBOPA C ONPEIECIEHHON MacCOBOM
JI0JIEN PaCTBOPEHHOTO BELIECTBA;

— HCNOJb30BaThb METO/bl HAyYHOTO IIO3HAHUSA: AHAJIN3, CUHTE3, MOJAEIUPOBAHUE XUMHUYECKHX
NPOIECCOB M SBICHMA — TMpH peleHUH y4eOHO-UCCIIe0BATENbCKUX 3a/lad MO H3YYEHHUIO CBOMCTB,
CHOCO0OB TMOIYYEHHS U PACTIO3HABAHUS OPTaHUYECKHUX BEIIECTB;

— BJAJETh IMpaBWJIaMH O€30MacHOr0 OOpalleHUs C €JKUMH, TOPIOYMMH U TOKCHUYHBIMU
BEIlIECTBAMHU, CPEJICTBAMU OBITOBOM XUMUU;

— OCYHUIECTBIISITb IOWUCK XMMHUYECKOW HWH(OpMAIMU MO Ha3BaHUSM, HWJISHTUPUKATOpaAM,
CTPYKTYPHBIM (hopMysiam BELIECTB;

— KPUTHYECKU OLEHUBATh U HHTEPIPETHPOBATH XMUMHUUYECKYI0 HWH(OPMAIIHIO, COAEpXKAIIylocs B
COOOIICHHUSAX CPEICTB MAaCCOBOM MHpopManuu, pecypcax MHTepHeTa, HaydHO- MOMYJISPHBIX CTAThsIX C TOUKU
3pEHHSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LIENAX BBISABICHHS OIMIMOOYHBIX CYKACHUN U (POPMUPOBAHUS
COOCTBEHHOMH ITO3UIINM;

— yCTaHaBJIMBATh B3aUMOCBS3U MEXAy (haKTaMH U TEOpPHEH, MPUUMHON U CIEICTBUEM IPU aHAIIN3E



MPOOJIEMHBIX CUTYalluii 1 0OOCHOBAaHUY MPUHUMAEMBIX PELICHUI HA OCHOBE XMMHUECKUX 3HAHUM;

— TMpPEICTaBIATh IyTH pEIICHUS TIJIOOANBbHBIX MpOOJeM, CTOSIIMX Tepe]] YelOBEYeCTBOM, U
MEPCIEKTUBHBIX HANPABICHUN Pa3BUTUSA XUMUUYECKUX TEXHOJIOTUM, B TOM YHCIIE TEXHOJIOIMI COBPEMEHHBIX
MaTEpUajoB C PA3NUYHOM (PYHKIHMOHAIBHOCTHIO, BO3OOHOBIIIEMBIX HCTOYHHKOB ChIPbs, MEpPepabOTKU U
YTUIU3AIMHA TPOMBIIIICHHBIX U OBITOBBIX OTXO/IOB.

— ¢opMynupoBaTh IeJIb UCCIEIOBAHMS, BBIABUTAaTh U MPOBEPATH IKCHEPUMEHTAIBHO TUIIOTE3BI O
XMMHUYECKUX CBOMCTBAaX BEIIECTB HAa OCHOBE HX COCTaBa U CTPOCHHS, UX CIHOCOOHOCTH BCTyHaTh B
XUMHUYECKHUE PEAKIINH, O XapaKTEPE U MPOAYKTaX Pa3IMUHbIX XMMHUECKUX PEaKLUi;

— CaMOCTOSITEIbHO IUIAHUPOBATh M IMPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI C COOJIIOJACHUEM
npaBui 6e30macHoOi pabOThI C BEIIECTBAMU U 1a0OPaTOPHBIM 000PYI0BAaHHUEM;

— UHTEpPHPETUPOBATh JaHHBIE O COCTABE M CTPOCHUU BELIECTB, IOJIyYEHHBIE C IOMOILBIO
COBPEMEHHBIX (PU3UKO-XUMHUYECKUX METOIOB;

— OIIUCBIBATh COCTOSIHUE JIEKTPOHA B AaTOME HA OCHOBE COBPEMEHHBIX KBAHTOBO- MEXaHUYECKUX
MPEJICTaBICHHI O CTPOCHUHU aToMa ISl O0bSICHEHUS Pe3yJIbTATOB CIIEKTPAIIbHOTO aHaJIK3a BEIIECTB;

— XapakTepu30BaThb pOJIb a30TCOAEPXKAIIUX TIETEPOLMKINYECKUX COEIMHEHUN M HYKJIEHHOBBIX
KHMCJIOT KaK Ba)KHEWIINX OMOJIOTUYECKH aKTUBHBIX BEILLIECTB;

— TMPOTHO3MPOBATH BO3MOKHOCTb IPOTEKAHHUsS] OKHCIIHUTEIbHO-BOCCTAHOBUTENBHBIX pEeaKLuH,

JICKAIIHUX B OCHOBE NPUPOJHBIX U IMTPOU3BOACTBCHHLIX ITPOLCCCOB.



COJIEPKAHME KYPCA BHEYPOYHOM JEATEJIBHOCTH

C YKASAHUEM ®OPM OPI'AHU3ALIUU U BUAOB JEATEJBHOCTHU
10 kiacc

Tema 1. Beenenne

[Ipenmer ¢usnueckoit xumuu. OCHOBHBIE METObI (PU3UUECKOM XUMUH. Poib U MecTo
(¢u3nUecKUX 3aKOHOB M TPOLECCOB B Kypce XWUMHUH. MneanpHblii ra3. ['a3oBble 3aKOHBI
Peanbuble raszel. TBepnoe coctosHue. JKuiakoe coctosHue. MeranpeaMeTHbIE CBA3M IIPU
pemeHny 3aaa4 1mo XxuMuu. O0Iue peKOMEHIaluu K PEIICHUIO U 0(OPMIICHHIO PaCYETHBIX
3az1a4.

Tema 2. KBanToBasi u MmosiekyJ/isipHasi puzuka

KBanTtoBble cBOlcTBa cBeTa. JlOoKa3aTenbCTBa CIOXHOW CTPYKTYpbl aTOMOB.
KBanrtoBeie noctynatel bopa. Mogenu atomoB. AToMHOe sapo. CTpoeHHE aTOMOB
XMMHUYECKUX DJJEMEHTOB. OJEeMEHTapHble YacTulbl. PannoaktuBHOCTh. (CBOICTBa
anepHbIX u3nyueHui. llemnas peakuus pAeneHust sAnep ypaHa. SnepHas 3HeEpreTuka.
OcHoBHble mnosioxkeHus: MKT Macca mosiekyn. OTHOCHUTENIbHBIE MOJIEKYJISIDHBIE U
MOJISIDHBIE Macchl BemiecTB. BemectBa n ¢usudeckune Tena. OmnpeneneHue GHopMyJIibl
BEIIECTB MO JAHHBIM KaU€CTBEHHOT'O ¥ KOJIMYECTBEHHOT'O aHaJIH3a

Tema 3. OcHOBBI XUMHYECKOH TEPMOTMHAMUKHI

OcCHOBHBIE TMOHSTHS TEPMOAMHAMUKHU. 3aKOH COXPAHEHUsS HHEPruu NOpu eé
MpEeBpaIICHUSX. Y PaBHEHUE COCTOSIHUS UACAIBHOTO0 ra3a. TernmoBou 3 PpeKT XuMruIecKoit
peakuuu. TepMoauHamuyeckoe OOOCHOBaHHME MNPHUHIMIIA MOJBUKHOTO paBHOBecus Jle
[Tatense — bpayna. HaxoxxneHnrne MonekyasipHO popMyJibl ra3000pa3HOro BellecTBa 1o
MAacCCOBBIM JIOJISIM M OTHOCHTEJIBHOW IUIOTHOCTH €ro Io apyromy rasy. lIpusHaku
paBHOBecus. l'eTeporeHHas W  TIOMOI€HHass CHUCTEMBI. TepmMoanMHaMUYeCcKUe
XapaKTEpUCTUKNA XUMHUYECKUX peaklui. 3aKOH TI'OMOI€HHOIO paBHOBECHUS — 3aKOH
JIelcTByONUX Macc. BiusHue TeMnepatypsl Ha paBHOBecue. 300apa u nzoxopa Bant-
I'odda. PaBHoBecue B pacTBopax. DineKTpoiu3. OKHUCIUTENBHO - BOCCTAHOBUTEIIbHbBIC
peakuum.

11 xiace

Tema 1. Yuenue o pacrBopax

PacTBopbI: onpeaenenue, NOHATHS U Kitaccupukanus. Kimaccudukanusi pacTBOpOB.
CnocoObl BBIpaXKEHHUST KOHIICHTPAIlMM PACTBOPOB. 3aKOHBI PAacTBOPUMOCTH Ta30B B
JKUJKOCTH. PacTBOPUMOCTH TBEpJbIX BEHIECTB B >KUAKOCTU. OrpaHMYeHHas B3auMHas
PacTBOPUMOCTh KHUAKOCTEeH. TepMoanMHaAMUUYECKHE YCIIOBHS OOpa3oBaHUsl HealbHBIX
pacTBOPOB DIIEKTPOJIMTHYECKAs] AMCCOLMANNA. OJEKTPOJUTHl W HEIIEKTPOIHTHL.
PazbaBneHHbIe paCTBOPHI AIEKTPOIUTOB. M30TOHMUECKUT KOAdurenT. Peakiiuy HOHHOTO
oOmena. CoctaBneHue peakiuii voHHoro oomena. [Ipasuno Bant-I'odda. [IpencraBnenue o
peakiusax B TBEPABIX Tenax. buHapHBIE pacTBOpHI JeTy4ynx BellecTB. PazneneHne »KuIKuX
OMHApHBIX PACTBOPOB.

Tema 2. Xumnueckoe paBHoBecue. CMellieHHe XHMHYECKOT0 PABHOBECHS

3akoH JneilcTByrommx Macc. [lpu3Haku xumMuuyeckoro paBHoBecHs. CrocoObl
BBIpQXEHHUSI KOHCTAHTHl pPAaBHOBECHSA. YpaBHEHHE U30TEPMbl XHMHUYECKOM pEaKIIHH.
TepMmonuHaMuueckasi TEOpUS XUMHYECKOro cpojactBa. CMelleHHe XHUMHYECKOTO
paBHOBECUS



Tema 3. Xumnueckass KHHETHKA

OcCHOBHbBIE TNOHATHS XMMHMYECKONM KHHETHKH. 3aBHUCHMOCTb CKOPOCTH DPEAKLUH OT
KOHLIeHTpauuu. Ilopsaok v monekynspHOCTh peakuuu. dopMmanbHas KUHETHKA peakiui
pa3IMYHBIX MOPSAJKOB. 3aBUCHMOCTb CKOPOCTH pE€aKUUU OT TEMIEpaTypbl. OHEPrus
axtuBanuu. Teopus Appennyca. @oroxumndeckue peakuuu. OCHOBHbBIE TOHATHS KaTaau3a.
['omorennsIii katanu3. Kunetnka ¢epMEHTaTUBHBIX PEAKLUH, KaTalu3 U KHHETUKA PeaKIui
¢ UIMMOOMIM30BaHHBIMU (pepMeHTaM. AZCOPOIHS U TeTEPOTeHHBIN KaTalu3.

(I’OpMLI OpraHu3anuv U BUJbI J1€ITEJIbHOCTU

OcHoBHBIE (OPMBI OpraHu3aluu Kypca BHEYPOUHOU NEATENbHOCTH
nabopatopun «DPuznuecKass XUMHUS»:

— IOJArOTOBKA HAYyYHO-HUCCJIEN0BATEIIBCKUX MTPOEKTOB;
— TpoOIeMHO-IIEHHOCTHBIE JUCKYCCHUU IO BONPOCAM COBPEMEHHON XHMUM,
— IIpakTuKyMBI IO PELICHUIO 3a/1a4.

OcHOBHEIE BUBI ACATCIIBHOCTH, IIPUMCHACMBIC Inpu  pcajiru3alun Kypca
BHeyquHOﬁ JACATCIIbHOCTHU J'Ia60paTOpI/II/I «DuzndecKas XUuMHUI»:

—  [O3HaBaTeJIbHAas JAEATENbHOCTD,
—  npoOJEeMHO-IICHHOCTHOE OOIIEHHE;

—  TpyloBasd .



TEMATUYECKOE IINTAHUPOBAHMHE 10-11 KJIACCBI

No KonuuecTBo
Tema 3ansTUSA
n/m 4acoB
1 rox o6yuenus (10 kiacc)

1. BBenenne. 3HaKOMCTBO C mpeaMeT (pU3NUeCKO XUMHUU 1

2. Ponp 1 MecTo puU3MYECKUX 3aKOHOB M MPOIIECCOB B Kypce 2
XUMHH

3. WneanbHblii ra3. ['a30BbIe 3aKOHBI 2

4. OO01mure peKOMEH AU K PEIICHUI0 U 0OPMIICHUIO 1
pacYeTHBIX 3a/1a4 TI0 XUMHH

5. OO01re peKOMEeHIaluu K PEIIeHUI0 U 0(OPMIICHUIO 1
pacueTHBIX 33Ja4 10 XUMUU

6. KBanrtoBas u MosekynspHas Gpu3uka 2

7. Monenu aromoB. ATomMHOE s11po. CTpoeHHE aTOMOB XUMHUYECKUX 2
AJIEMEHTOB

8. PagnoakTuBHOCTH 1

9. SnepHas 3HepreTuka 1

10. Pemenue 3aga4 Ha onMcaHue SIACPHBIX PEAKIUHI, pacUeT YHEPTUU 4
CBSI3M aTOMHOTO $/Ipa, SHEPTETHUECKOTO BBIXOJa

11. O606menue TeMbl «CTpoeHre aToMa. PagroakTHBHOCTHY

12. OcHoBHble nonoxenust MKT 2

13. Macca monekyn. OTHOCUTENIbHbIE MOJIEKYJISIPHBIE U MOJISIPHBIE 5
MacChI BEIIECTB

14. BemectBa u ¢pusndeckue Tena 1

15. Omnpenenenue GopMyIIbl BEMIECTB MO JaHHBIM KaY€CTBEHHOTO U 5
KOJIMYECTBEHHOTO aHaJIM3a

16. O6o06menne o Teme «KBaHTOBast U MOJIEKYJIsIpHAs (PUUKa 1

17. Bbruncnenue Maccbl M KOJMYECTBAa BEILIECTBA 10 YPAaBHEHUIO 2
peaKiuu

18. Pemenne 3aga4 ¢ nCnonb30BaHUEM MAaCCOBOM JJOJIM ITIpUMECEN B 3
CBIPBE, BBIX0JIa MPOAYKTA PEAKIIUU OT TEOPETUUECKH
BO3MO>XHOT'O

19. OCHOBBI XUMHUYECKOH TEPMOIUHAMHUKHU 2

20. OCHOBHBIE TOHATHS TEPMOJUHAMHUKHN 2




21. TennoBoii 3ppekT XUMUIECKON pEeaKIIiH. 2
22. Pemenue 3a1a4 Ha ypaBHEHHE TEIUIOBOTO OanaHca 4
23. TepMmoanHamMuyeckoe 0OOCHOBaHME MPHUHIIMIIA [TOJIBUKHOTO 9
paBHoBecus Jle Illatense — bpayHa.
24, Haxosxnenue MoneKkyasipHO (hopMysIbl Ta3000pa3HOTO 2
BEIIIECTBA [0 MACCOBBIM JIOJISIM i OTHOCHTEJIBHOM TUIOTHOCTH €T'0 110
JIPyromy rasy
25. O6o6mienne TeMbl: «OCHOBBI TEPMOIUHAMUKY. Penrenue 3
3a71au»
26. [Tpusnaku paBHOBecus. I'eTeporeHHas 1 roMOreHHast 2
CHUCTEMBI.
27. TepMoanHaMUYeCKHE XapaKTEPUCTUKA XUMUYECKUX PEaKIUi 2
28. Bnusinue TemnepaTtypsl Ha paBHOBECHE 2
29. PaBHOBecue B pacTBopax. 2
30. Pemenue 3agay o Teme «M3omporiecch» 4
31. DIIEKTPOJIN3 1
32. Pemenue 3anau no teme: «IEKTPOIU3» 3
33. OKHCIAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH 3
34. O06o061aroIIee 3aHATHE 1
Hroro: 68
2 ronp ooyuenus (11 kmacc)
35. VY4enue o pacTBopax 2
36. [TonsTHe n Kkmaccudukanus pacTBOPOB 3
37. CrniocoObl BeIpa)k€HHS KOHLIEHTPALUKA PacTBOPOB 3
38. 3aKOHBI pACTBOPHUMOCTH Ia30B B KUIKOCTH 3
39. OrpaHuyeHHas B3aMHasi PaCTBOPUMOCTh KHUKOCTEH 3
40. DIEKTPONUTHYECKAsT JUCCOLUAIUS 3
41. DJEKTPOIUTHI U HEAIEKTPOIIUTHI 2
42. [IpencraBieHne o peakIusaX B TBEPIBIX TeIax 3
43. buHapHbIE pacTBOPHI JIETYYHX BEIICCTB 3
44. Pa3nenenue xukux OMHAPHBIX PaCTBOPOB 3
45, Xumudeckoe paBHoBecue. CMENIeHHEe XUMHUECKOTO 3
paBHOBeCHs
46. 3aKoH JCHCTBYIOIIUX Macc 3
47, [Ipu3HaKu XMMHUYECKOTO PaBHOBECHSI 3
48. CriocoOb! BeIpayKE€HHsI KOHCTAaHThI PaBHOBECHS 3
49, YpaBHEHHE U30TEPMbI XUMHUUECKOU PEaKITUU 3
50. CMmelieHe XMMHUYECKOTO PaBHOBECHS 3




ol. Xumuueckasi KWHETUKa (KaTajius3) 3
52. OCHOBHbIE TIOHATHS XUMHUYECKOW KUHETUKH 2
53. [TopsiIok ¥ MOJIEKYJISIPHOCTh PEaKITUU 3
4. @®opmasibHAsg KHHETHKA PEAKIMH pa3IN4HbIX ITOPSIKOB 2
95. 3aBUCHUMOCTb CKOPOCTH PEAKIIUU OT TEMIIEPATYPhI 2
56. Oneprus aktuBauu. Teopust AppeHunyca 2
57. DOTOXUMUYECKUE PEAKIIUU. 3
58. OcCHOBHBIE MTOHSTHUS KaTaan3a 3
59. AncopOuust ¥ TeTEpOreHHBIN KaTaJln3 2
Htoro: 68
Bcero: 136
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