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IlosicHuTeIbHAS 3aNIUCKA
1. HopmaTuBHO-IpaBoBas 6a3a

Pabouast mporpamma mo xumuu 1t 10 kimacca (yriyOJeHHBIM ypOBEHB) COCTaBJEHA Ha
OCHOBE CJIEYIOIINX HOPMATUBHBIX JOKYMEHTOB!
e ®I'OC COO (nmpuka3z MunucrepctBa npocsemieHus: Poccuiickoit @eneparun ot 12.08.2022

r. Ne 732)

e @enepanbHOl oOpaszoBarenbHas TNporpamMma cpemnero ooOmiero ob6pasoBanus (IIpukas
MunuctepctBa npocserieHus PO ot 23 Host0ps 2022 1. Ne 1014)

e OOIT COO MAOY nuues Ne7 r. Tomcka

e Konmenmus mnpenogaBaHuss y4deOHoro mpeamera «Xumus»  (Pemenwe  kosueruu
Munuctepctsa nocssmenus P®, nporokoi ot 03.12.2019 Ne I1K-48H)

Jlannas pabouas nporpamma peanusyercs B yueOHukax Epemun B.B., Ky3smenko H.E.,
Tepennn B.U., llpo3noBa A.A., Jlyaun B.B. Xumusa, 10 kmacc, yriayOineHHBIH ypoBeHb. M.:
Hpoda, 2019.

HeoOxomumocts paszpaboTku creukypca ans ydammxces 10 kimacca «Opranudeckas
XUMHMSI B 3aJla4ax M YHOPaKHEHUSX» 00ycioBieHa cieayrommM. B cooTBeTcTBUU ¢ yueOHBIM
IUTaHOM MIpoUIBEHOTO KJacca Ha u3yueHue Xxumuu Boiaensercsa 102 yaca. Teopetndeckas yacTb
Kypca O4YeHb CIIO)KHa U O0BbEMHA. YUeOHOW TporpaMMoil HE MPEAyCMOTPEHO JOCTATOYHOTO
KOJIMYECTBA YaCOB HAa OTPa0OTKY YMEHUH U HaBBIKOB PELICHHS PACUETHBIX 3a/1a4 U JIOTUYECKUX
YOpaXHEHUH. BCTyNnuTENbHBI SK3aMEH MO XUMHHM CTAaHOBUTCS JUIsi MHOTMX OOyYaroIMXcs
cepbe3Hoi mpoOnemoit. Creukypc MOMOXET MPEeooNieTh pa3pbiB MEXAY TpeOOBaHUSMU,
3aJI0’)KEHHBIX B 3afaHusX EI'D u peanbHbIMU BO3MOXXHOCTSIMU BBITYCKHHMKOB. IlonroroBka k
sK3aMeHy 0e3 MOCTOPOHHEH MOMOIIY JAOCTATOYHO CJIO0XKHA, U 0COOYIO0 TPYIHOCTh MPEACTaBISET
pelieHne 3a7a4d U ynpaXHeHU! (TeHeTUYECKUE CBSI3U B OPIraHUYECKON XUMUN).

[Iporpamma paccuntaHa Ha 68 yacoB B TojA, Mo 2 4Yaca B Hefento. Ha BeImomHeHHE
IIPAKTUYECKON 4acTH IporpamMMmbl oTBeeHO 5 yacoB. Cozaep:kaHHMe MPOTrpamMMbl MOCTPOEHO Ha
OCHOBE BEAYIIMX TEOPETHUECKUX pa3lie]ioB Kypca XUMHH, B Hee BKIIOYCHBI 3aJaHHs C
WCTIOJIb30BaHUEM MEXKIIPEIMETHBIX CBs3eH C KypcaMu (PU3UKU H MATEMaTHKH.

Kypc npenmnonaraer 06061ieHue 1 yriyoaeHrHe UMEIOIUXCs y 00y4Jaronuxcs 3HaHUH.

Ilesn 31eKTHBHOTO Kypca:

® KOppEeKIHs U yriayOiaeHne UMEIOIUXCS XUMHUYECKUX 3HAHUN U YMEHHH

® paclIMpeHHE MPEACTABICHHS 00YUYAIOIINXCSA O XUMUUECKOM IKCIIEPUMEHTE

® CTaHOBJIGHWE M pPAa3BUTUE JIMYHOCTH OOYyYaromierocs, OCO3HAaHHWE COOCTBEHHOMH
WHAVBUIYaIbHOCTH, TOTOBHOCTh K CAMOOIPEACIEHUI0 Ha OCHOBE CHCTEMBl 3HaHUM O
(GbyHIaMeHTAIbHBIX 3aKOHAX, TEOPUAX, (PaKTaX XUMHH;

® JOCTHXEHHE  BBIMYCKHMKAMM  IUIAHUPYEMBIX  pe3yJbTaToOB:  KOMIIETEHUUH U
KOMIIETEHTHOCTEH, ONpeAeNsieMbIX JIMYHOCTHBIMU MOTPEOHOCTSIMH U BO3MOKHOCTSIMH
o0ydYaromerocsi CTapiiero IIKOJIBHOTO  BO3pacTa, WHAMBHUIYAIbHOW  00pa3zoBaTeIbHOM
TPAeKTOPHEH €ero pa3BUTHS U COCTOSTHUEM 3/10POBBA.

® mpuoOpeTeHHe OIbITa Pa3HOOOpa3HOW NEATENBHOCTH, KITFOUEBBIX HABBIKOB, MMEIOIIMX
YHUBEpPCAJIbHOE 3HAUYCHUE NJISl PA3IMYHBIX BHUJIOB JIEATEILHOCTH (HABBIKOB pEIICHHS MPOOIieM,
NPUHATHS pEIIeHUH, IMOMCKa, aHamu3a M 00paboTKM HH(OpMAIMK, HABBIKOB 0€30MacHOTO
oOpallleHus C BEeIIeCTBaMU B TIOBCEITHEBHOM JKU3HNU).

3agaun:
® ¢opmuposamv y OOyYAOMIUXCS YMEHHE BHUJICTh W MOHUMATH IICHHOCTH OOpa30BaHMSI,
3HAYUMOCTh ~XMMHYECKOTO 3HaHUs [N KaKIOro 4YeloBeKa HE3aBUCUMO OT  €ro
MpoeCCHOHAIBHON JESATENHHOCTH;



® dopmuposame TPENCTABICHHE O XHUMHUYECKOM COCTaBIIAIONICH €CTeCTBEHHOHAYYHOI
KapTUHBI MHpA; YMEHUS OOBACHATH OOBEKTHl M MPOIECCHl OKPY’KAIOLIEH IefCTBUTEILHOCTH,
UCIOJIB3YS AJI ATOr0 XMMHUYECKNE 3HAHUS;

® gocnumviéams YOEKIECHHOCTh B TO3UTUBHOM pOJIM XMMHUU B KM3HH COBPEMEHHOI'O
o0miecTBa, HEOOXOJUMOCTH TPAMOTHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO M OKpYXKaromieiu
cpexne;

® pazsueams TO3HABATEJbHBIE MHTEPECHl, HHTEIUIEKTyaJlbHblE M TBOPYECKHUE
CIIOCOOHOCTH ydalllMXcsl B IMpOLIECCe M3YYEHHMS MMM XUMUYECKOM HayKW MU €€ BKJaJa B
COBPEMEHHBI HAyYHO-TEXHUYECKUM MPOrpecc;

® ¢Jdopmuposams BaKHEHIINE JIOTMYECKHE ONEpalMU MBIIIICHUS (aHaJIU3, CHUHTE3,
0o0o0mieHne, KOHKpETH3alus, CpaBHEHHME U JIp.) B IIpollecce IO3HAHUS CHUCTEMBI
BOXHEHIINX MOHSITUN, 3aKOHOB UM TEOPHUHMl O COCTaBe, CTPOCHUU U CBOMCTBAX XUMHYECKHX
BEILIECTB;

® cnocobcmeosamo 0811a0eHUI0 KIIIOUEBBIMU KOMIIETEHIIUSIMU (yuebHo-
MO3HaBaTeNbHBIMU, HH)OPMALIMOHHBIMU, [IEHHOCTHO-CMBICIIOBBIMU, KOMMYHH KaTUBHBIMHU ).

JanHasi mporpaMMa HampaBlieHa Ha JOCTUKEHUE JUYHOCTHBIX U MeTampeAMeTHBIX
IUTAHUPYEMBIX PE3yJIbTAaTOB, C yueToM (hopMHUpoBaHUs y 00yUaIOLUXCs KOMIIETEHIINI B 001acTH
y4eOHO-HCCIIeI0BATENBCKON 1 TPOSKTHOM 1eATEIbHOCTH.

IIpeaMeTrHble pe3yapTaThl IO XMMHM OPHUEHTHUPOBAaHbl IPEUMYIIECTBEHHO Ha
MOJTOTOBKY K MOCJEIyIomEeMy popeCCHOHATLHOMY 00pa30BaHUI0, Pa3BUTHE UHIMBUAYAIBHBIX
CIOCOOHOCTEH oOy4Jaronuxcs myTeM Oosiee TiTyO00KOro OCBOSHHUS OCHOB HAayK, CHCTEMAaTHUECKHX
3HAHUU U CIOCOOOB ACUCTBUMN, TPUCYIIHUX TAaHHOMY y4eOHOMY TIPEMETY.

CpokH peanu3alny NporpaMmabl
* (Cpok peanuzanuu nporpammel — 1 roa

* 2 yaca B HezeNto, Bcero 68 yaca, U3 HUX 2 4ac — pe3epBHOE BpeMst
Paznea 1. Conep:kanue JeKTHBHOI0 Kypca o XuMuu «Opranpdyeckasi XUMHUA B 321a9aX U

YIPAKHECHUAX»

10 kaacce. 2 4 B Heies10/ Bcero 684, n3 HUX 2 4 — pe3epBHOE BpeMs

Ilepeuens U Ha3BaHWeE TeM Kypca.

Ha3Banue Tem Kypca KoamnuecTBo yacoB

Tema 1. Pemenue pacueTHbIX 3amad 0€3 HCIOJIB30BAHUSA 14
XUMHYECKUX YPAaBHEHUN. XUMHYECKUN SKCIIEPUMEHT

Tema 2. Pemrenne pacueTHbIX 3aJad ¢ UCHOJIB30BAaHUEM 28
XUMUYECKUX YPaBHEHUM.

Tema 3. Pemienue Jorudeckux 3agaHuil. 24

Pe3epBHOE Bpems 2

1. Pemenune pacyerHbiXx 3aja4 0e3 HCHOJL30BAHMST XHMHMYECKMX YPaBHEHHIl.

XuMmnueckuii 3kcnepumenT (14 yacoB)

BoiBoa popmyIisl BemecTBa 1o MacCOBBIM JIOJISIM JIEMEHTOB JIaHHOTO BEILIECTBA.

BreiBon ¢opmynel BemiecTBa MO MacCOBBIM JOJSM 3JIEMEHTOB JIaHHOTO BEIIECTBA U
OTHOCUTENFHON TUIOTHOCTH MAapOB JAHHOTO BellecTBa. BbiBOJ GopmMyIibl BemiecTBa Mo Macce u
(unu) o0beMy MCXOJHOTO BEIIEeCTBA U MPOAYKTOB cropaHus . PacueTsl mo TepMOXUMHUYECKUM
YPaBHEHHUSIM.



Omnpenenenne Ka4eCTBEHHOIO COCTaBa OPraHUYECKUX COCTUHEHU.
[Tomyuenue cnoxubIX 3¢upoB. MccnenoBanue cBOWCTB OpraHUYECKUX COSAMHEHUH.
KoHTponb 3HaHMi, yMEHH, HABBIKOB.

2. Pemienue pacuyeTHbIX 32124 ¢ HCNOJIb30BAHMEM XUMHYECKUX ypaBHeHHH (28 yacoB).

BriBoa (opmynbel BemecTBa 1Mo M3BECTHOM Macce ( 00beMy, KOMYECTBY ) HCXOAHOTO
BEIIECTBA U TpoayKTa peakuuu. Haxoxnenne maccel ( oObema ) MPOAYKTa PEAKIMH, €CIU
u3BeCcTHbI Macca ( o0beM ) MpOAyKTa W MaccoBas JoJi1 BbIXoAa. Pemenue 3amad ¢
WCTIOIB30BaHUEM TIOHSTHS «HM30BITOK — HEJIOCTaTOK». 3aJadyd Ha CMECH BEUIECTB, €CIH
KOMIIOHEHTbl CMECH TPOSIBIIIIOT HE CXOJHBbIE CBOMCTBA. 3ajauM Ha CMECH BEILECTB, €CIU
KOMITOHEHTHI CMECH TIPOSIBIISIIOT CXOHBIE cBOiicTBa. KOMOMHMpOBaHHBIE 3a1a4H.

KoHTponb 3HaHMi, yMEHH, HABBIKOB.

3. Pemenue nornyeckux 3aganmii (24 yacos )

TI'enetnyeckas CBS3b MCXKAY KlIacCaMH YTJICBOAOPOIAOB. I'eneTndeckas CBS3b MCKAY
KjlacCaMM KHCJIOPOACOACPKAINUX OPraHUYCCKHUX BCIICCTB. I'emeTnaeckass CBs3b MCKIAY
KjlacCaMu YIrJeBOAOPOAOB M KHCIOPOACOACPKAIINUX OPraHUYCCKUX BCIICCTB. I'enetnueckas
CBA3b MCXKY KiIacCaMM a30TCOACPKAIUX OPraHNMYCCKUX BCIICCTB. I'eneTrmyeckas CBA3b MCKIY
Pa3JIMYHBIMHU KJIaCCaMH OPraHUYCCKUX COCIUHECHUIA.

KauecTBeHnnsie PCaKI Ha OPTraHNYCCKUC BCIICCTBA.

Pe3epBHoe Bpems — 2 yac

Pa3gen 1. IlnianupveMblie pe3viabTATEI OCBOCHUS JEKTHBHOI0 KVpCca 110 XUMHH
«Opraanyeckas XUMHA B 32/1249aX U VIPAKHEHUAX)»

10 kacc. 2 4 B Hege/110/ Bcero 68 4, u3 HUX 2 4 — pe3epBHOE BpeMsl
ILianupyemMble JIMYHOCTHBIE Pe3yJbTAThI 0CBOEHHUS POrPaMMbI

JInyHOoCTHBIE pe3ynbTaThl B cepe OTHOIIEHHI o0ydyamomuxcsi K cefe, K cBoOeMy
310POBbI0, K IO3HAHUIO ceOsl:

OpHEHTAlMsl OOYyYaloOIIMXCsl Ha peai3alii0 TO3UTHBHBIX JKM3HEHHBIX II€PCIIEKTUB,
WHUIIMATUBHOCTD, KpCaTUBHOCTD, T'OTOBHOCTbH n CIOCOOHOCTD K JIMYHOCTHOMY
CaMOOIIPEICIIEHHIO, CTIOCOOHOCTh CTABUTH 1€ U CTPOUTH KU3HEHHbIE TJIaHbI;

TOTOBHOCTh U CIOCOOHOCTh OOYyYaromMXCsi K CaMOpa3BUTHUIO M CAMOBOCIHMTAaHUIO B
COOTBETCTBHH C O0IIEYETIOBEUECKMMHU [IECHHOCTSMU;

JInuyHocTHBIE pe3yJabTaTbl B c(epe oTHomeHuil o0ydaromuxcss k Poccum kak k
Poaune (OTevecTBYy):
poccuiickas HMISHTUYHOCTb, CHOCOOHOCTh K OCO3HAHHMIO POCCUHCKONW HIACHTUYHOCTU B
IIOJIUKYJIbTYPHOM COLILYME, ITATPUOTH3M;
YBaXE€HUE K CBOEMY Hapo.ay;

JInuyHOCTHBIE pe3yJbTaTbl B c{epe OTHOLICHHH O00y4YalOIIMXCS K 3aKOHY,
roCyapcTBY U K I'PaKAaHCKOMY 001eCTBY:
rpaxJaHcKas MO3MIMS AaKTHBHOIO M OTBETCTBEHHOIO WIEHAa POCCHICKOTO 0O0IIecTBa,
YBa)XKaroIlero 3aKOH U MPaBOIOPSIOK, TOTOBOTO K yYacCTHIO B OOIIIECTBEHHOH KHU3HH;



MHUpPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTUSl HAayKd U
OOIIECTBEHHOI MPaKTUKH;

TOTOBHOCTh OOyYalOmMXCsl K KOHCTPYKTUBHOMY YYacTHIO B TPUHATHM PELICHUH,
3aTparuBarOmux MUX IpaBa U HUHTCPECHI;

JINYHOCTHBIE pe3yabTaThl B c(epe OTHOLICHHH O00YYAIOIIMXCH € OKPYKAIIMUMHU
JIOAbMU:

HPAaBCTBEHHOE CO3HAHHME U IOBEJCHHE Ha OCHOBE YCBOCHHMs OOIIEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH M CHOCOOHOCTH BECTH JHANOr C JAPYTUMH JIIOAbMH, HAXOAUTh OOIIME WENu U
COTPYAHMYATH JUJISl UX JOCTHKECHHS;

OCO3HAHHOE, YBAXHUTEIbHOE U J0OpOXKenaTeIbHOE OTHOIIEHHWE K JPYroMy YelIOBEeKY, ero
MHEHHIO, MUPOBO33PEHHUIO;

(bopMHpOBaHHE MO3UTUBHOTO OTHOIICHUS K JIIO/SM, B TOM YHCJIE K JIMLIAM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAIUIAM;

pa3BUTHE KOMIETEHIIUI COTPYAHUYECTBA CO CBEPCTHUKAMU, B3POCIBIMHU B 00pa30BaTebHOM,
OOIIECTBEHHO MOJIE3HOM, MPOEKTHOM U IPYrUX BUIAX JAESITEIbHOCTH.

JInuHocTHBIE pe3yJbTaThl B cdepe OTHOUIEHHI 00y4YAOIIUXCHA K OKPYKaOLIEMYy
MHPY, *KUBOH NIPUPOJE, Xy10:KECTBEHHOMN KYJIbType:

MHPOBO33PEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH, 3HAYMMOCTH
HayKM, BIIaJICHHE JOCTOBEpPHON HWHGoOpManueil 0 NepefoBBIX TOCTHKEHHUSIX M OTKPBITHIX
MHUPOBOM M OTEYECTBEHHOH HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX 00 yCTpoiicTBe
MHUpa 1 0011ecTBa;

9KOJIOTMYECKasi KyJbTypa, OepeskHOe OTHOILIEHHUS K POJHOM 3emiie, MPUPOAHBIM OorarcTBam
Poccun m mupa; yMeHHs M HaBBIKM Pa3yMHOI'O IPUPOJONOIb30BaHUs, HETEPIIUMOE OTHOLIEHUE
K JICWCTBHSIM, IPUHOCAIIUM BpeJl SKOJIOTUH;

JInuHocTHBIE pe3yabTaThbl B c(epe oTHOLIeHMs 0o0ydawlMXcsi K Tpyay, B chepe
COIHATBHO-DKOHOMHYECKHX OTHOLIEHMIL:

MOTPEOHOCTh TPYAWUTHCS, YBaKEHUE K TPYAY U JIOASIM TpyJa, TPYIOBBIM JOCTHUKECHHSIM,
TOOPOCOBECTHOE, OTBETCTBEHHOEC W TBOPYECKOE OTHOIICHHE K pPa3HBIM BHUJAM TPYAOBOM
JIEATEIILHOCTH;

TOTOBHOCTh K CaMOOOCIYXMBAaHHIO, BKJIIOYas OOy4YeHHE ¢ BBITIOJHEHUE JIOMAIIIHUX
00s3aHHOCTEMN.

I[InanupyemMble MeTanpeaMeTHbIE Pe3yJbTAThl 0CBOEHUS POTPAMMBI
MertamnpeaMeTHble pe3yibTaThl OCBOCHHMS OCHOBHOH 00pa3oBaTeNbHOM MPOrpamMMbl
MIpeJICTaBJICHbI TPEMs IpyNIaMyu YHUBEpCaIbHbIX yueOHbIX AeiicTBuii (YVY /).

1. PeryisiTUBHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eiCTBUSA
OOyuarommiicss HAy4YUTCA:

CaMOCTOATENIBHO OIPENEIATh LENH, 33aBaTh MapaMeTpbl U KPUTEPUH, 110 KOTOPBIM MOKHO
OIPEIEIUTh, YTO LIEJIb JOCTUTHYTA;

OLICHMBATh BO3MOXXHBIE TMOCIEACTBUS JIOCTHIKEHHUS IOCTAaBICHHOM LEIU B JCSATENBHOCTH,
COOCTBEHHOW KHU3HHU M KHU3HH OKPYXAIOIIUX JIFOAEH, OCHOBBIBASICh Ha COOOPAKEHUSIX ITHKH U
MOpaJIH;

CTaBUTh U (HOpPMYyITUpPOBaTh COOCTBEHHBIC 3a7auydl B 0Opa30BATENbHOM JEATENBHOCTH U
KU3HEHHBIX CUTYAlMSIX;

OLIEHUBATh PECYPCHI, B TOM YHCIIE BpeMs U JIpyrHe HeMaTepHuaabHbIE PeCypchl, HEOOXOAMMBbIe
JUTSL TOCTH KEHUS TTOCTABICHHOW LIEIIN;

BBIOMpPATh MyTh JOCTID)KEHHUS IeJH, IUIAHUPOBAaTh pELICHHE TOCTaBJICHHBIX 3ajad,
ONTHUMU3UPYsI MAaTEPUAIIBHBIE U HEMATEPHUAIIBHBIE 3aTPaThI;



OpraHM30BbIBaTh J(PPEKTUBHBIM TOHWCK PECYpPCOB, HEOOXOAMMBIX JUIS JOCTH)KCHHUS
IIOCTaBJICHHOM IICIIH;

2. [To3HaBaTe/IbHBbIE YHHBEPCAJbHbIE YUeOHbIE J1eiicTBUsI
OOyuarommuiicss HAy4YUTCH:

WCKaTh U HAXOAWTHh OOOOIICHHBIC CIOCOOBI PEIICHUs 3a/ad, B TOM YHCIE, OCYIIECCTBIATH
pa3BepHYTHI HMHPOPMAIIMOHHBIM TOWCK M CTaBUTh HAa €ro OCHOBE HOBbIE (yueOHbIE U
MO03HAaBaTENIbHbIC) 3a/1a4H;

KPpUTHYECKH OIICHMBATh W WHTEPIPETUPOBATH HWHGOPMAILMIO C Pa3HBIX MO3UIHH,
pacrno3HaBath U GUKCUPOBATH MMPOTUBOPEUHS B MH(OOPMAITMOHHBIX UCTOUYHUKAX;

WCIIONIb30BaTh  PA3JIMYHbIE MOJEIbHO-CXEMAaTUUYECKUE CpPEJCTBA JJIA  IPEICTaBIICHUS
CYIIECTBCHHBIX CBSI3€M W  OTHONICHHWH, a TaKXke MPOTHBOPEYUHN, BBISBICHHBIX B
WH(GOPMAIIMOHHBIX UCTOYHUKAX;

HaxOJUTh W TIPUBOAUTH KPUTUYECKHE ApPTYMEHTHI B OTHOIICHUHM JEHCTBUNA W CYKICHHUU
JIPYroro; CHOKOMHO M pPa3yMHO OTHOCUTBCA K KPUTHUYECKUM 3aMEYaHUSIM B OTHOUICHUU
COOCTBEHHOTO CYXKJCHUS, pacCMaTPpUBaTh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS,

MEHSTh U YAEPKUBATh pa3HbIC MO3UIIMK B TO3HABATEIBHOM JESITEIIbHOCTH.

3. KoMMyHUKaTHBHbIC YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUA
OOyuyarommiicss HAy4YNTCS:

OCYIIECTBIIATh JI€JOBYI0O KOMMYHMKAIIMI0 KaK CO CBEPCTHMKaMH, TaK U CO B3pOCIBIMH,
nondupath  MapTHEPOB  JUIsl  JI€JIOBOM  KOMMYHHUKAIIMM  HCXOAS M3  COOOpa)KeHHi
Pe3yJIbTaTUBHOCTH B3aMMOJACUCTBUS, @ HE TMYHBIX CUMIIATUH;

MIPU OCYIIECTBIEHUH IPYNIOBON pabOThl OBITH KaK PyKOBOJAUTENIEM, TaK U YJICHOM KOMaHJbI
B Pa3HBIX poJIsAX (TeHepaTop HJeH, KpUTHUK, UCTIOTHUTEIb, BBICTYAIOIINHN, SKCIIEPT U T.1.);

U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAaHUEM SI3IKOBBIX CPE/ICTB;

IInanupyemble npeMeTHbIE pPe3yJbTAThl 0CBOEHHUSI IPOrPaMMbI

packpblBaTh Ha MpHUMEpax pojib XUMHHU B (OPMUPOBAHHUU COBPEMEHHOW HAYYHON KapTHUHBI
MHUpa U B NPAKTUYECKOH NESATEIBHOCTH YEIOBEKAa, B3aMMOCBS3b MEXKIYy XUMHUEH U APYyTUMH
€CTECTBEHHBIMH HAyKaMU;

WITIOCTPUPOBATh Ha MPUMEPAX CTAHOBJICHUE M HBOJIOIMIO OPraHUYECKON XMMHU KaK HAyKU
Ha pa3IMYHbIX UCTOPUYECKUX dTaNax ee pa3BUTHS,

COCTABJIATh MOJIEKYJSIPHBIE M CTPYKTypHBbIE (DOPMYJIBI OpPraHMYECKUX M BELIECTB Kak
HocuTelne WH(GOpPMalMu O CTPOCHUHU BEIECTBA, €ro CBOMCTBAX W TNPUHAMIEIKHOCTH K
OIIpEETIEHHOMY KJIACCy COEAMHEHUH;

XapakTepu3oBaTh (U3MUYECKHE CBOWCTBA OPraHUYECKHX BEIIECTB M YCTaHABJIMBATh
3aBUCUMOCTH (PU3MUYECKUX CBOWCTB BEILECTB OT THUIA KPUCTAJUINYECKOM pEIIeTKY;

MPHUBONUTH TIPUMEPBI XUMHUYECKHUX PEAKIHHA, PAaCKPHIBAIONINX XapaKTEPHbIE XHUMHUYCCKHE
CBOWCTBA OPraHUYECKUX BEIECTB H3YUYCHHBIX KIJIACCOB C LENbI0 UX  MIACHTU(UKAIUU U
00BsICHEHHSI 00JIaCTU PUMEHEHUS;

OTIpENIeNIATh MEXAaHW3M pEaKUUMH B 3aBUCUMOCTH OT YCJIOBUH IPOBEACHUS pEaKIUH U
MIPOrHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XMMUUYECKUX PEaKIMi Ha OCHOBE THMAa XUMUYECKOU
CBSI3U M aKTUBHOCTH PEareHTOB;

YCTaHABIIMBATh 3aBHCUMOCTbh PEAKIMOHHOW CHOCOOHOCTH OPraHM4eCKUX COEIMHEHUH OT
XapakTepa B3aUMHOI'O BIIMSHHUS aTOMOB B MOJIEKYyJaX C ILEJIbI0 MPOTHO3UPOBAHUS MPOIYKTOB
peaxuuy;

yCTAQHABJIMBAaTh T€HETHYECKYIO CBA3b MEXIYy KJacCaMHd OpraHMYeCKUX BEIECTB IS
00OCHOBaHUSl NPHUHLHUIUAILHON BO3MOXKHOCTH IIOJIYYEHHUS OpPraHUYECKUX COEJUHEHMI
3aJJaHHOTO COCTaBa U CTPOEHMUS;

nof0upaTh pPeareHTbl, YCJIOBUA U OINpeNeisaTb MPOIYKThl PEAKIHM, MO3BOJISIOMINX
peanu3oBaTh  J1a0OpaTOpHblE M  MPOMBILIUICHHBIE  CIIOCOOBI  MOJYYEHUS  BaKHEHIINX
OpPraHUYECKUX BEILECTB;



OIIPEAEIATh XapaKTeP CPElbl B PE3YJIbTATE TUAPOJIA3A OPraHUUECKUX BELIECTB U IPUBOIUTH
MPUMEpBI THAPOJIM3a BELIECTB B MOBCETHEBHOM JKMU3HU YeNOBEKa, OMOJIOIMYECKUX OOMEHHBIX
IIpoLeccax U NPOMBIIUIEHHOCTH;

MPUBOJIUTH  IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakUUid B MPUPOJE,
IIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIAEATEIBHOCTH OPraHU3MOB;

00OCHOBBIBaTh MPAKTUYECKOE HCIIOJIb30BAHUE OPraHUMUYECKUX BEIIECTB U UX peakuuid B
MPOMBIIIJICHHOCTH U OBITY;

BBINIOJHATh XMUMHMUYECKUN SKCIIEPUMEHT IO PACHO3HABAHUIO U TOJYYEHHIO OPTaHMYECKUX
BELIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJIaccaM COEAVHEHMH, B COOTBETCTBUU C IMpaBWIAMU U
npueMaMu  Oe3omacHOM  pabOThl €  XMMHUYECKMMH  BEIIeCTBaMM U JaOOPaTOPHBIM
000py/I0BaHUEM;

WCIOJIb30BaTh METOJbl HAYYHOT'O MO3HAHUS: aHAJIU3, CUHTE3, MOJCIUPOBAHUE XUMHUECKUX
IPOIIECCOB M SIBICHUH — MpHU pelIeHHH Y4eOHO-HCCIEeNOBATENbCKUX 337ad MO H3YYEHHUIO
CBOMCTB, CITOCOOOB IMOJIYYE€HHUS U PaCIIO3HABAHUSI OPTaHUYECKUX BEIIECTB;

BJaJIeTh NpaBWIaMU O€30MacHOro OoOpaleHus C €IKUMH, TOPIOYMMH M TOKCHYHBIMHU
BELIECTBaMHU, CPEICTBAMU OBITOBOW XUMHUH;

OCYIIECTBIIATh IMOMCK XUMHMYECKOH HMH(OpPMAUK 10 Ha3BaHUAM, WACHTH(PHUKATOPaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

KPUTUYECKH OLIEHMBATh M MHTEPIPETUPOBATH XUMHUYECKYIO MH(POPMAIIUIO, COEpKAIYIOCS B
COOOIIIEHUSIX CpEeACTB MaccoBOil uHGopManuu, pecypcax VHTepHeTa, Hay4YHO-TOMYJISPHBIX
CTaThsIX C TOUKH 3PEHHUSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B LEJISX BBIABICHHUS OLMIMOOYHBIX
CYXXJIeHU! 1 (POPMUPOBAHKS COOCTBEHHOM MO3UIINH;

yCTaHABJIMBAaTh B3aMMOCBS3UM MEXAYy (akTaMu M TEOpHed, NMPUUMHON M CIIEJCTBHEM IpHU
aHaJiu3e NPOOJEMHBIX CUTyallud M OOOCHOBAaHWM TPUHUMAEMbIX pELIEHUII Ha OCHOBE
XUMHUYECKUX 3HAHU;

MPEJICTaBIATh IMYTHU PEIIeHUs TOOATbHBIX MPOOJIEM, CTOSILIUX Mepe] YelIOBEYEeCTBOM, U
NIEPCIIEKTUBHBIX HANpPaBICHUA Pa3BUTUS XMMHUYECKHUX TEXHOJIOTHMH, B TOM YHUCIIE TEXHOJIOIMH
COBPEMEHHBIX MaTepHaJiOB C Pa3IM4YHON (PYHKIIMOHAIBHOCTHIO, BOZOOHOBIISIEMBIX HCTOUHUKOB
CBIPbs, IEPEPaOOTKU M YTUIM3ALMK TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

Pa3gen 3. TemaTnueckoe IJIAHNPOBAHNE DJEKTHBHOI0 KVPCA 10 XUMHUH

«Oprannyeckasi XMMHUS B 331a49aX U VIIPAKHEHHIX)

10 xaace. 2 4 B Hexes1o/ Bcero 68 4, u3 HUX 2 4 — pe3epBHOE BpeMsl

Tema 3ausaTus OcHOBHBIE BH/IbI JIeKTPOHHbIE
AeSITeJIbHOCTH 00y4YaromuXcst oOpa3oBaTe/ibHbIE
pecypcsl
PemieHue pacueTHbIX 337124 U https://resh.edu.ru/
NPaKTHYECKHUX 32124 https:/multiurok.ru/
(14 yacoB) http://fcior.edu.ru
https://uchi.ru/
OrnpesenieHne KaueCTBEHHOTO U CucremMaTu3upoBaTh, "
KOJIMYECTBEHHOT'O COCTaBa aHATM3UPOBATH
OpPTaHUYECKUX BEIIECTB MOJyYEeHHYI0 HH(OpMAIHIO,
Jenath BBIBO/IBI,
UCIIOJB30BaTh TMOTYUYEHHYIO
nHGOPMAIUIO

HccnenoBanue CBOMCTB Knaccudumnmponatsb



https://multiurok.ru/
https://uchi.ru/
http://fcior.edu.ru/

OpPTaHUYECKUX BEIIECTB U3YYCHHBIE  OOBEKTHI U
SIBIICHUS
BriBoj popmyIisl BemecTBa mo ApryMeHTHpOBaTh

MAacCCOBBIM JOJISIM DJIEMEHTOB
JIAHHOT'O BEIECTBA

IMOHMMAaHHA CTPOCHUA aTOMa

Ornpenenenne MOJIEKYISIPHON CucremaTu3upoBarsb, u

(opMyITBI OPraHMYECKOTO BEIIeCTBA | AHAJTM3UPOBAThH

110 OTHOCUTEJIBHOU MJIOTHOCTHU MOJTyYEeHHYI0 HH(OpMAIIHIO,

JAHHOT'O BEIIECTBA I10 ACJIaTh BBIBO/IbI,

ra3oo0pa3HOMy BEIECTBY HCIIOJIB30BaTh IIOJIYYECHHYIO
UH(OPMALINIO

BriBoa popmysisl BemecTBa mo Peanu3oBbiBaTh  BBHIOpAaHHBIE

Macce UCXOIHO BELIECTBA U
IIPOJyKTOB CrOpaHUs

IIyTH U CPEACTBA pELICHUS
IIOCTABJIEHHOW 3a1a4u

Pemenune pacyeTHbIX 32124 €
HCIO0JIb30BAHMEM XUMHYECKUX
YPaBHeHUil

(28 yacos)

https://foxford.ru/
search?q=
%D1%85%D0%B8%D
0%BC

%D0%B8%D1%8F

BriBoa popmysisl BemiecTsa mno WNHTepnpeTnpoBarts,

HM3BECTHOM Macce UCXOHOTO CUCTEMAaTU3UPOBATh,

BEIIIECTBA U MPOJIyKTa PEAKIINU KPUTHYCCKH  OICHWBaTh U
AHANM3UPOBATh  TONYYCHHYIO
MH(POPMALIUIO

Haxosxenrne Macchl IpoyKTa Jienath  apryMEHTHPOBAaHHBIE

peaKIiu, eciii U3BECTHBI MaccoBast BBIBO/JIBL.

JIOJIS BBIXOJ1a U HA00OPOT,

HaXO0XKJICHUE MacChl HCXOQHOTO

BEIISCTBA, €CJIM U3BECTHRLI Macca

MPOJYKTA ¥ MAacCOBas JIOJIM BhIXOJ1a

Pemienue 3a7a4 ¢ NCIOJIL30BAHUEM Knaccudurponats

MOHATHS «J30BITOK-HETOCTATOKY W3yYCHHBIC 00BEKTHI u
SIBJICHUS

3aJaun Ha CMECHU BEIIECTB, €CIIH Peanu3oBbiBaTh  BBHIOpaHHBIE

KOMIIOHCHTBI CMECH ITPOABJIAIOT HC

CXOJHEBIE CBOMCTBA

MyTH W CPEACTBA pEIICHUS
POOIIEMBI;

3a/1auy Ha CMECH BEILECTB, €CIIN JloBoauTh perieHue

KOMIIOHEHTBI CMECH TPOSBIISIOT po0JIeMbl 10 KOHLIA;

CXOJIHbIE CBOMCTBA YMerp  NpUMEHSTh  3HAHUS,
YMEHUs,  TIONyYeHHbIE  TpU
W3Y4YEeHUU TEMBI

KomM6unupoBanHbie 3a1auu HuTeprpeTrpoBaTh,
CHUCTEMAaTU3UPOBATh,
KPUTHYECKH  OICHWBaTh U
AQHAJIM3UPOBATH  IOJYYEHHYIO
HHGOPMAITHIO

Pemenue 3a1a4 ¢ ucnosib30BaHuEM JoBoauTh perieHne

IOHATHA «MACCOBasd JOJIA BBIXOdd

HpO6JICMLI J0 KOHIIA,




MPOAYKTA PEAKIIUU OT TEOPETUUECKA | YMETh  TPUMEHSTh  3HAHUS,
BO3MOXXHOT0» YMEHHs,  TIOJyYeHHbIE  TIPH
W3YYCHUH TEMBI
Pemenne noruveckux 3aganuii (24 https://urok.1c.ru/
4acoB) library/?
FILTER=Y&Q=&SUB
JECTS%5B
%5D=9521&CLASSE
S%5B%5D=919
I'enetndeckas CBSA3b MEXKIY CucreMaTU3upoOBaTh, "
KJIaccaM¥ yTIIeBOJIOPOIOB aHAJTM3UPOBATh  IMOJIyYCHHYIO
UH(POPMAITHIO, JienaTh
BBIBOJIBI, UCTIOJIb30BaTh
NOJYYSHHYIO HH()OPMAIIHIO
I'eHeTHueCKas CBSI3b MEXTY dopmyrpoBane THIIOTE3,

KJIacCaMH KHUCJIOPOACOACpKAIIUX
OpTraHUYCCKUX BCIICCTB

aHAJIN3 W CHUHTE3, CPaBHCHUE,
0000 IIleHHe, CUCTEMAaTH3aIH,
BBISIBJICHHE MIPAUYUHHO-
CIEACTBEHHBIX CBSA3EH, IOMCK
aHaJIOrOB

I'enernyeckas cBA3b MEXAY Knaccupunmposats

KJIaCCaMHM YTJIEBOJIOPOOB U U3yYEHHbIE O0OBEKTBI u
KHCJIOPOJICOIEpKaLINX SIBJICHUS

OpPraHUYECKUX BEILECTB

I'enernyeckas cBSA3b MEXAY dopmynmrpoBane TUIIOTES,

KJIacCaMM a30TCOACPpIKAIINX
OpTraHUYCCKUX BCIICCTB

aHallM3 W CHHTE3, CPaBHEHHE,
0000 IIeHHe, cUuCcTeMaTU3alus,
BBIABIICHUC HpI/I‘-II/IHHO-
CJIEICTBEHHBIX CBS3€H, IMOUCK
AHAJIOTOB

I'enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIacCaMu
OPraHUYECKHUX BELIECTB

PeanuszoBbiBaTh  BBIOpaHHBIE
IIyTH W CPEIACTBA pPEILICHUS
MMOCTaBJIEHHOHN 3aJaUH

KauectBennee peaKkuun Ha
OpTraHN4Y€CKUC BCIICCTBA

CucremaTU3upoBaTh, u
aHAJIM3MUPOBATh  TOJYYECHHYIO
uHbOpMaIIHIO, Jienarth
BBIBO/IBI, WCIIOJIH30BATh
MOJTyYEHHYI0 HHPOPMAITHIO

http://www.virtulab.net
http://www.chemnet.ru/

http://www.alhimik.ru

PesepBHOE Bpems

IIpunaoxenne 1

Onucanue MaTepraIbHO-TEXHUYECKOr0 o0ecrieyeHusi 00pa3oBaTeIbHOI0 Mpoiecca

Y4eOHO-MeTOANYECKOe 00ecnieYeHrne POrpaMMbl

Y4eOuuk



http://www.alhimik.ru/
http://www.chemnet.ru/
http://www.virtulab.net/

1. Epemun B.B., Ky3smenko H.E., Tepennun B.U., [Ipo3noBa A.A., Jlyaun B.B. Xumus, 10
KJacc, yriyoneHnsiid yposerb. M.: JIpoda, 2010.

Y4eOHO-METOINYECKUN KOMITICKC
Pabouas nporpamma yuebHOro npeamera «XUMHsD) Ha YIIIyOJIEHHOM YpOBHE CpPEIHEro oOIIero

obpazoBanust k YMK mo xumun B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna, A. A.

Hposnosa, B. B. Jlynuna u meTonuueckne peKOMEHAAIMHU M0 ee cocTaBieHuto (aBTophl B. B.
Epemun, A. A. [Iposznos, U. B. Epemuna, 3. FO. Kepumos).

Meroanueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B. . Tepenuna, A. A.
Hpo3znosa, B. B. Jlyanna «Xumus. Yrinyonenusiii ypoBenb. 10 kimace» (aBtopsl B. B. Epemun,
B. U. MaxonwuHa, O. I0. CumonoBa, . B. Epemuna, A. A. Jlpo3nos, D. FO. KepumoB).

Xumwmsi: 10-11 xmacc. [Tnanupyemsie pesynbrathl. Cucrema 3amanuii. ®I'OC/ KaBepuna A.A.,
WBanosa P.I'., lo6potun JI.}O. — M.: IIpocBemenue, 2013 — 128 c.

Curyanmonnsie 3ananus 1o xumuu: 8-11 kmaccer. ®I'OC / [Tuuyruna I'.B. — M.: Bako, 2014 —
144 c.

PanenkuitA.M./Iunaktuaeckuii matepuan no xumun aia 10-11kmaccoB / A.M. Paaenkuii-M.:
[Ipocsemenue, 2019.- 144 c.

YueOHble 10co0us aag 00YUarONnXCs

. Kyxos IL.A., XKykosa U.H., CmuptroBa JI.M. C60opHuk 3a1au no oprannyeckoit xumuu. 10-11
kiaccel. — M.: [Ipocsemienue, 20014.

Kapuosa A.A., Jlekun A.H. Oprannueckas Xumusi: 3aj1a4d U npaktudeckue padotsl. — CII6.:
ABanoH, A30yka-kinaccuka, 20015.

Ky3snemora H.E., Jleekmn A.H. 3amaunuk mno xumum it ydamuxcs 10 kmacca
o01meo0pa3oBaTeNbHBIX yupekaeHnii (0a30oBbiit ypoBeHs) M: «Benrtana-I'pady», 2014.-114 c.

Iudpossie 00pa3oBaTeabHbIE DECYPCHI

MYJ'II)TI/IMC[[I/II\/JIHble MMPE3CHTANU 10 BCEM TEMaM IPOrpaMMbl JJIs1 COIPOBOKACHUA YPOKOB.

Motynu 3JIEKTPOHHBIX 00pa30oBaTeNbHBIX pecypcoB «Xumus» (http://fcior.edu.ru)

Marepuainbi eIMHOM KOJUTEKIIUH 1 POBBIX 00pa3oBaTeIbHBIX pecypcoB
(http://school/collection.edu.ru)

Poccutiickas anextponnas mkona (https://resh.edu.ru/)

MaTe[zI/IaHLHO-TeXHI/I‘-IeCKOe OCHAIIICHHE 06[2330B3.TCHLHOFO nponecca

. MynbpTHMeIUAHBIA KOMITBIOTED

. MynbTUMeIUIHBINA IPOEKTOP



[TpoekunoHHBINH YKpaH
Ha6op Ttabnuil mo opraHn4ecKoi XUMUU

WHCTpyKTUBHBIE KAPTOUKH JUIs TAOOPATOPHBIX U MPAKTHYECKUX paboT

O06opyIoBaHKE Ul OPAKTHYECKUX U 1a00PATOPHBIX paboT

1. HaGop Mozerneii aTOMOB JJII COCTaBJICHUS MOJCIICH MOJICKY.T

2. PeakTuBbl M MaTepualibl: HabOp pPEaKTHBOB JuIs 0a30BOr0 YpOBHS (COIJIaCHO MEpPEYHIO
71a00paTOPHBIX, MPAKTHUECKUX PAOOT M IEMOHCTPAILIMOHHBIX OIBITOB)

3. IIpuGopsl U mpuUCHOCOOTECHUS: KOMIUIEKT MOCYIbl U MPHHAIICKHOCTEH Ui MPOBEACHUS
71a00paTOPHBIX, NPAKTUYECKUX PAOOT U JEMOHCTPALMOHHBIX OMBITOB (IITATUBbI, TPOOUPKH,
KOJIOBI, (uiIbTpoBanbHas Oymara, XMMHUYECKHE CTaKaHbl, CIUPTOBKH, Ta300TBOJTHBIE
TpyOKH, BECHI)

HarypansHble 00BEKTEI

Komnexnuu HepTH, KAMEHHOTO YISl M TPOAYKTOB MepepabOTKH, TIACTMACC, BOJOKOH.
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