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I[HosicHuTEIbHASA 3aIUCKA.

1. IlporpaMma o XUMHH Ha YPOBHE CpeHEro o011ero oopa3oBaHus pa3padoTaHa Ha
ocHoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBaHuu
B Poccuiickoii denepanuny», TpeOOBaHUMN K pe3ysibTaTaM OCBOEHUS (eepanbHOM
o0OpazoBaTeIbHOM porpamMMbl cpeaHero oomiero oopazoanus (OOIT COO),
npenacrabiieHHbIX B DenepanbHOM rocyapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
COQ, ¢ yuérom Konuenuuu npenojiaBanusi yaeOHoro npeamera « X uMHs» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoin denepannu, peann3yrommnX OCHOBHBIE
o0OpazoBaTeIbHbIE TPOrpaMMBbl, U OCHOBHBIX MOJI0KeHUH «CTpaTeruu pa3BuTus
BocniuTanus B Poccuiickoit @enepanuu Ha nepuos 10 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.)
2. ®enepanbubiii 3akoH OT 29.12.2012 Ne273-®d3 (pen. Ot 31.07.2020) «O6
obpazoBanun B Poccuiickoit denepammn» (¢ W3M. W JAOM. , BCTYNl B CHIY C
01.09.2020).
3. OyHIaMEeHTANBHOIO fJpa cojepkaHus oOuiero obpaszoBanus, TpeOoBaHuMil K
pe3ysbTaTaM OCHOBHOTO 00IIero oOpa3oBaHus, IpenactaBieHHbIX B denepanbHOM
I'ocynapctBennom Crangapre O6miero O6paszoBanusi Broporo nokosneHus (IIpukas
Muno6pHayku ot 17.12.2010r. Ne1897);
4. Tlaciopt HauuoHanbHOTO Mpoekta «OOpazoBanue» (ytB. IIpesunuymom CoBera
npu npe3ugeHre PO mo crpaternyeckoMy pa3BUTHUIO M HALMOHAJIBHBIM IPOEKTaM,
poTokoi oT 24.12. 2018 Nel6).
S5.IIpumepHbIX mporpamMm 10 y4eOHBIM TpeameraM «Xumus 10-11xmacch»
(ctanzmaptbl BTOporo nokojenus) M., Ilpocsemienune, 2011;
6. ABrtopckoii yueOHor mporpammbl  Epemun B.B., Ky3smenko H.E., JIpo3mos
A.A., Jlyaun B.B.«lIporpamma cpennero o6miero o6pazoBanms. Xumus. 10 -11
Kiace kmacce». M.: llpoda, 2012; (PI'OC);
6. OCHOBHOM 00pa30BaTEIbHOM MPOTrPaMMBI CpeaHero oomero odpazopanus MbOY
«COMI Ne6» r. Kypuartosa.

Hannas pabouasi mporpamMma OpPHUEHTHPOBAHA Ha HCIIOIH30BAaHWE YYEOHHUKOB
Mo XUMHUM M ydeOHO-meToauueckux mnocoouit YMK, co3maHHBIX KOJUIEKTUBOM
aBTOPOB N0 pykoBoacTBOM Epemuna B.B.,

MecTo yueOHOro npeaMeTa B yaeOHOM ILJIaHe

st peanuszaruu padodeii mporpammsbl B yueoOHoM miane MBOY «COILI Ne6y
r. KypuaroBa BeizenieHo 24 (Bcero Ha nepuoji o0yuyeHus) no 1 dacy B Hegento ¢ 10
no 11 knacc, Bcero B rog 68 wacoB. YueOHslil roa B 10-11knaccax paccuurtan Ha 34
HEJIETH.

Y4eOHoe conepkaHne Kypca XMMHUHU BKIIOYACT:
Xumns. 10 kiaacc. 34 4, 14 B Hege110



Xumus. 11 kiaacc. 34 4, 14 B HeeJ110

Xumudeckoe 00pa3zoBaHue, MOTy4aeMO€ BBITYCKHUKAMU
00111e00pa30BaTeIbHON OpPraHU3allly, SBISETCS HEOThEMIIEMOM YacThIO UX
o0pa3zoBaHHOCTH. OHO CIYKUT 3aBEPIIAIOIIUM 3TANIOM PEan3aliK Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX IIEHHOCTEH, TPUCYIIIUX
LEJIOCTHOM cUCTeMe XUMHUYECKOro 00pa30oBaHusl. DT HEHHOCTH KacaloTCs MO3HAHUS
3aKOHOB MIPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphl UeJIOBEKa, a
TaK)K€ IKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIECHUS K CBOEMY 370POBbIO U MIPUPOTHON
cpene.

Peanuzyercst xumudeckoe oOpazoBaHue 00yUaIOIIUXCS HA YPOBHE CPEHETO
o011iero oOpa3oBaHus CPeICTBAMHU YUEOHOTO MPeIMeTa « XUMHUS», COJIEPIKAHUE U
MOCTPOSHUE KOTOPOTO OMPEIEICHBI B IPOrpaMMe M0 XUMHUHU € YIETOM crieliuPuKu
HAyKd XUMUH, €€ 3HaUCHUS B TIO3HAHUM MPUPOJILI M B MATEPUATILHON KU3HU
o011ecTBa, a TakXKe ¢ YIETOM OOIIUX MeJIeH U MPUHITUIIOB, XapaKTePU3YyIOITUX
COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeJiHero oo1iero oopa3zoBanus B Poccuiickoit
®deneparuu. Tak, Hanpumep, Mpu GOPMUPOBAHUM COJICPKAHUS MPEIMETA « X UMUS»
YUTEHBI CIIEYIOIINE MOJIO0KEHUS O crienurKe U 3HaYCHUN HAYKH XUMHUU.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUIpaeT ocoOyio poJib B
COBPEMEHHOMW LIMBUJIM3AIUMH, B CO3/JaHUU HOBOM 0a3bl MaTepHalbHON KyIbTypbl. OHa
BHOCUT CBOM BKJaJ B (OpPMHpPOBAHUE DAIMOHAIHLHOTO HAYYHOTO MBIILICHUS, B
CO37laHME IIEJIOCTHOTO TMPEACTABICHUS 00 OKPYXKAIOIIeM MHpPEe Kak O EIUHCTBE
IpUPOABl M YEJIOBEKa, KOTOpoe (QopMUpYyeTCss B XMMUU Ha OCHOBE INOHHMAaHHS
BEILLIECTBEHHOTO COCTaBa OKPYXKAIOLIET0 MHUpPAa, OCO3HAHUSA B3aUMOCBS3H MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU MTPUMEHEHUS.

TecHo B3aUMOJEHCTBYS C OPYTMMH E€CTECTBEHHBIMM HayKaMH, XUMHUS CTajna
HEOTHEMJIEMOI YacThbl0 MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIIEIIHOTO
TpyJa W KU3HM Kaxaoro ujeHa oOmectBa. CoBpeMEHHas XUMHsS KakK Hayka
co3ujareibHas, KaK HayKa BBICOKMX TEXHOJOTHIl HalpaBlieHa Ha pEIICHHE
TIIO0AIBHBIX  TPOOJIEeM  YCTOMYMBOTO pa3BUTHsI 4YEJIOBEYECTBA -  CHIPHEBOA,
HHEPTreTUYECKOH, MUIIEBON, YKOJIOTHIECKOI 0€30MacHOCTH U OXPAHBI 3I0POBbSI.

B cootBeTCTBUU C OOITUMU TEISIMU U IPUHIIMIIAME CPETHETO 00IIIEro
oOpa3oBanus coaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb
M3YUYEHUSI) OPUEHTUPOBAHO MTPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TOATOTOBKY
o0ydJarommxcs, HeOOXOIUMYIO MM JIJisi BBIPAOOTKHA MUPOBO33PEHYECKUX OPUEHTUPOB,
YCHEUTHOTO BKJIFOUEHHUSI B KU3Hb COLIMYyMa, IPOJIOJKEHUST 00pa30BaHUs B Pa3IMYHbIX
00J1acTSX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.



HeassMu n3yyeHus XMMHUM HA YPOBHE CpeHero oduero o0pa3oBaHus
SIBJISIIOTCH:

- (QopMHpoBaHHE CUCTEMbl XUMHUYECKHUX 3HAHMM Kak  BaKHEUILEH
COCTAaBIIAIONICH E€CTECTBEHHO-HAYYHON KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT
KITFOUEBBIE TTOHATHUS, (DYHIAMEHTAIbHBIC 3aKOHBI U TCOPUH XMMHH, OCBOCHHUE SI3bIKA
HAayKd, YCBOGHME W  TOHUMAHWE  CYIIHOCTH  JIOCTYMHBIX  00OOIICeHUH
MHPOBO33PEHYCCKOTO XapaKTepa, O3HAKOMJICHHE C WCTOPHEH WX pa3BUTUS U
CTaHOBJICHHSI,

- (opMupoBaHHE M pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJIaX TMO3HAHUS
BEIICCTB W XWMHUUYECKHX pEaKIMi, HEOOXOMUMBIX IS TPHOOPETCHHS yMCHUI
OPUEHTUPOBATHCS B MHUPE BEHISCTB U XMUMHYCCKUX SIBICHHHA, MMCIOIIMX MECTO B
NPHUPOJIC, B MPAKTUYECKON U TTOBCETHCBHOM JKU3HU;

- pa3BUTHE YMEHUU M CITIOCOOOB JIEATEIBHOCTH, CBA3aHHBIX C HAOJIOICHUEM M
O00OBSCHCHHEM XHMHYECKOTO DKCIICPUMEHTA, COOIOJACHUEM IpaBUi 0E30IacHOTO
oOpallieHusl ¢ BEIeCTBaMHU.

- ajanTainys oO0yJaromuXxcs K YCJIOBHSAM JTUHAMHUYHO Pa3BUBAIOIIECTOCS MUpa,
dbopmMupoBaHUE UHTEJUICKTYaIbHO pa3BUTONW  JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHATHIO TPaMOTHBIX
pEIIeHU B KOHKPETHBIX >KU3HEHHBIX CUTYAIMSX, CBA3aHHBIX C BEIIECTBAMHU M HUX
IpUMEHEHUEM;

- (opmupoBanre y OOydYarOIIMXCA KIIOUEBBIX HABBIKOB  (KIIOYEBBIX
KOMIIETEHIMI), HWMEIOIIMX YHHUBEPCAIbHOE 3HAYEHUE JUIsl PAa3IMYHBIX BHJIOB
NEATEeNILHOCTH: peIlIeHHus] MpobJieM, TOWCKa, aHaiau3a M 00paboTku wHpOpMamw,
HEOOXOIUMBIX JIJIsl IPUOOPETEHHSI OIbITA AESITEIbHOCTH, KOTOpasi 3aHUMAeT BaKHOE
MECTO B TMO3HAHUU XHUMHH, a TakKe I OIEHKA C TO3UIMI SKOJOTHYECKON
0e30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XMMUYECKUX MPOIECCOB HA OPTraHU3M
YeJioBeKa M MPUPOHYIO CPENY;

- pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYaJbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEHM OO0YYAIOMIMXCSA: CIIOCOOHOCTH CaMOCTOSTENBHO MPUOOpPETaTh HOBHIE
3HAHMSI 110 XMMHUHU B COOTBETCTBHH C XU3HCHHBIMU MOTPEOHOCTSIMH, HUCIIOIH30BATH
COBpEMEHHbBIE WH(GOPMAIMOHHBIE TEXHOJIOTHUHU MJIs MOWCKAa W aHaiu3a y4eOHOU u
HAYYHO - MOMYJIAPHON MHGOPMAIIN XUMHYECKOTO COJIEPKaHNUS,

- (hopMupoBaHUE U PA3BUTUE Y OOYUAIOMINXCS aCCOIMATUBHOTO M JIOTUYECKOTO
MBIIIIEHUS, HAOIIOJATEIHPHOCTH, COOPAHHOCTH, aKKYypaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOMUMBI, B YAaCTHOCTH, MPHU IUJIAHUPOBAHWM W TPOBEJACHUU XUMHUYECKOTO
HKCIIEPUMEHTA;

- BOCMUTaHWE y oOOydwaromuxcs YOekKIAEHHOCTH B TYMaHHCTHYECKOU



HaIlpaBJICHHOCTH XUMUHU, €€ BaXXHOM pONM B pEUIEHUU TJOOATBHBIX MpoOIeM
PalOHATIBHOIO IPUPOIOINOJIB30BAHMS, IOMOIHEHUS DHEPTETUUYECKUX PECYPCOB H
COXPAHEHHUS] MPHUPOAHOTO PABHOBECHS, OCO3HAHMS HEOOXOJUMOCTH OEpEKHOTO
OTHOLIEHUS] K MPUPOJIE U CBOEMY 3JI0POBbIO, a TakKe MPUOOPETEHHUs OIbITa
WCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHMM JJI1 TMPUHATAS TPaAMOTHBIX pEIICHUNA B
CUTYalLlUsX, CBA3AHHBIX C XMMUYECKUMHU SIBIICHUSIMHU.

Hcnonns3oBanne odopynoBanus «Touka pocTa) mo3BojsieT CO3JATh YCJIOBHA:

e JIJIsl pacCIIUpPEHUs COAEP KaHUs ITKOJILHOTO 00pa30BaHuUs;

® JJIA ITOBBIIICHUA MMO3HABaTEILHOM AKTUBHOCTH 06yanOH_II/IXC$I B
CCTCCTBCHHO- Haquoﬁ O6HaCTPI;

e JUIsl pPa3BUTHS JIMYHOCTH pPeOCHKa B TIpolecce OOYdYEHUS XUMHUHU, €ro
CIIOCOOHOCTEI;

® JJIA pa6OTI)I C OAApCHHBIMU HIKOJbHUKAMH, OpraHU3dAlNMKU WX PA3BHUTUA B
Pa3JINIHbIX 001acTIx O6paSOBaT€HBHOﬁ, TBOp‘IGCKOﬁ ACATCIIBHOCTU.

Onucanne MmatepuaabHO — TexHnueckou 0a3nl LlenTpa «Touka pocrtay,
HCII0JIB3YEeMOr0 VI Peau3alui 00pa3oBaTe/bHBIX IPOrpaMM B paMKax
NpenogaBaHus XUMHU:

Hughposaa (komnvromepnasn) navopamopusa (LlJI), nporpaMmMHO-anmnapaTHbIN
KOMIUIEKC, JaT4MKOBash CHUCTEMa — KOMIUIEKT Y4eOHOro o00pynoBaHus,
BKJIIOUAIOIIUM ~ U3MEpPUTENbHBIA  ONOK, HHTEepdeiic  KOTOpOro  IMO3BOJISET
o0OecrieuynBaTh CBSI3b C IMEPCOHANBHBIM KOMIBIOTEPOM, U HA0Op JaTYMKOB,
PETUCTPUPYIOIMINX 3HAYCHUS PA3TUYHBIX (PU3HMUECKUX BETUYHMH.

Jamuuk memnepamypst naamuHo6vlii — TPOCTON W HAAEKHBIM TATYUK,
IpeAHa3HAuYeH JJIsI U3MEPEHUS TEeMIEpAaTypbl B BOJHBIX PacTBOpax M B Ta30BbIX
cpenax. ImMeet paznuuHblii auamna3oH usmepenuit ot —40 no +180 oC. TexHuueckue
XapaKTEPUCTUKU AaTYMKA YKa3aHbl B UHCTPYKIIUU O SKCILTyaTallUU.

Jlamuyuk memnepamypost mepmonapHslii TPEAHA3HAYCH U1l U3MEPEHUS
temmeparyp a0 900 °C. Hcmonws3yeTcss NMpH BBINIOJHEHUU pPabOT, CBA3AHHBIX C
M3MEpPEHUEM TEMIIEPATYp IIJIAMEHHU, TJIABJICHUS U PA3JI0OKEHHUS BEILIECTB.

Jlamyuk onmuueckou naomuocmu (Konopumemp) — TPEIHAZHAYECH IS
W3MEpPEHUSI ONTHUYECKOW IUIOTHOCTH OKpAall€HHBIX pAacTBOpOB. Mcmomp3yercs mnpu
m3yueHun TeM «PacTBopbl», «CKOpPOCTh XUMHUYECKUX PEaKlHil», ONpeIesIeHUH
KOHIICHTPAIIMU OKPAII€HHBIX HOHOB.

Jlamuux pH npenHa3zHauyeH sl U3MEpEHUsl BoJAopojHoro mnokasatens (pH)
BOJIHBIX PACTBOPOB B PA3JIMUHbBIX UCCIEAOBAHUAX 00OBEKTOB OKPY>KAIOIICH Cpebl.



Jlamuuk 3nekmponpoeooHocmu TPETHA3HAYEH 11 U3MEPEHUs YACIbHON
AJEKTPONPOBOJIHOCTUA KHUJKOCTEH, B TOM YKCJIE€ U BOJHBIX PacTBOPOB BEIIECTB.
[IpumensieTcss Tpu  HU3YYCHUM TEOPUU  DIIEKTPOJIUTUYECKOW  JHUCCOLUALINH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB

Jlamuuk X10puod-uoHoé VCIOIb3yeTCs IJIsl KOJIUYECTBEHHOTO OIpeeIeHuUs
collepKaHMs MOHOB XJIOpa B BOJHBIX PAacTBOpax, IMOYBE, MPOAyKTax mutanus. K
JTaTYMKY TOAKIIIoUaeTcs: noHOceneKTUuBHbIN anektpon (MCD) (pabouuit snexrpon),
MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIICHTpAIlMU OIpeeIsieMOro MOoHa, B JaHHOM
cinydae oT KoHueHTpauu annoHoB Cl'. [Totenuuan UCD onpenenstoT OTHOCUTEIHHO
AJIEKTPO/Ia CPaBHEHUS, KaK MPABUIIO, XJIOPCEPEOPSIHOTO.

Jlamuux Humpam-uoHo6 NpeIHa3HAYEH JIJI1 KOJIMYECTBEHHOTO OIpeeIeHUs
HUTPATOB B PA3IMUHBIX OO0OBEKTaX OKPYKAIOLIEeH Cpeiabl: BOJAE, OBOIIAaX, (pYyKTax,
KOJIOACHBIX U3AEIUSIX U T.1.

MukpockonuughposoiinpeHa3HAYCHITIAN3 YIS HUI(POPMBIKPUCTAIITIOBUHAOIT
I0JICHUSI3aPOCTOMKPHCTAJIIIOB.

Annapam 0aa npoeedenusn xumuueckux peaxyuit (AIIXP) npenHasHadeH
JUTSI TIOJTyYEHUST U ICMOHCTPAIIMHA CBOMCTB TOKCUYHBIX TTAPOB M ra30B . DTH BEIIECTBA
MoJIyJaroTcsi B KojOe-peakTope, M Tpu HarpeBaHuu (Wiam Oe3 HarpeBaHuUs)
ra3zoo0pa3Hble BEIIECTBA MPOXOAAT Yepe3 MOTJIOTUTEIbHbIE EMKOCTH (HACaiKu) ¢
pacTBOpaMU pEareHTOB, BCTYIAIOT C HUMHU B peakiuio. M30bITOK ra3a moriomaercs
KUJAKAMUA W TBEPABIMU pEareHTaMmH, a TaKXKe aKTUBHPOBAHHBIM yriéMm. Ammapar
yalie BCETr0 WCIOJB3YIOT I TMOJY4YeHHS M JIEMOHCTpAIlMM CBOMCTB XJIOpa,

CEpOBOAOPOIA.

Ilpubop ona OemoHcmpauuu 3A6UCUMOCHMU CKOPOCHU XUMUUECKUX
peaxkyuil om paziuyHsIX aKkmopos VCTONb3YIOT MPU U3y4eHUH TeMbl: «CKOPOCTh
XUMHUYECKOW peakiuu» U TerioBoro 3¢ dexra xumudeckux peakiuid. [Ipubop maér
BO3MOKHOCTh JKCIIEPHUMEHTAJIHHO HCCIICIOBATh BIUSHUEC HA CKOPOCTh XMMHYECKUX
peakuuii cienyronux (GakTOpoB: MPUPOJIBI PEArHPYIONINX BEHIECTB, KOHIICHTPAIIUU
pearupyronmx BemecTB, TIIOMIAAN TPaHUIIBI pa3iena ¢a3 B TeTepOTCHHBIX CUCTEMax
(OBEpXHOCTH  CONPHUKOCHOBEHHSI ~ MEXJYy  pEarupyroliMH  BEIIECTBAMH),
TEMIIEPATypPhl, KaTaanu3aTopa, HHTHOUTOpa.

Iunemxka-0o3amop — npUCTIOCOOJICHUE, UCTIONB3YEMOE B JTA0OPATOPHUH IS
OTMEpUBAaHMs  OMPENCIEHHOTO0 O00BbEMaA KUAKOCTH. [IMMETKM  BBIMYCKAIOTCS
MEPEMEHHOT0 U TIOCTOSIHHOTO 00BbEéMa. B  KOMIUIEKTH 000pyAOBaHUSA AJIs
MEIUITMHCKAX KIJIACCOB BXOMAT YyIOOHBIC THIIETKH- J03aTOPHI OJHOKAHAILHEIC,
MO3BOJISIIONIME HACTPOUTh HEOOXOAMMBIM O00BEM OTOMpPaEMON JKHUIKOCTH B TPEX
Pa3IMYHBIX IHaNa30HaXx.

bana komoéunuposeannan npenHazHaueHa ISl HArpeBa CTEKJISIHHBIX H



dapdopoBrIX cocyaoB, Korja TpeOyeTcs co3iaTh BOKPYTI HarpeBaeMoro cocyzia

pPaBHOMEPHOE TEMIIEpaTypHOE MOoJje, U30eXaTh UCMOIb30BaHUS OTKPBITOrO IJIAMEHU

U pacKaJi€HHOHN 3neKTpuueckoil crnupanu. Kopnyc koMOMHUpOBaHHOM OaHU clellaH

u3 amoMuHAA. JKUAKOCTHAS 4acTh KOMOMHUPOBAHHON OaHW 3aKPBIBACTCS KOJIBLIAMU

Pa3IUYHOIO JUAMETpA.

Ilpuéop ona nonyuenusn 2a3z06 VCTONb3YyeTCs JJIsI MOTYyUYSHUS] HEOOJIBIINX KOJTUYECTB
ra3oB: BOAOPO/a, KIUCIOPOAA.

Coaep:xanne 00yueHust

10 KVIACC

[IpakTryeckas yacTh yueOHOTO COAEPKaHUs MPeIMeTa yCUiieHa
MaTepHaIbHOTEXHUUECKOU 0a3oi neHTpa « Touka pocTay, UCMOIb3yeMOro JJIs
peanu3zanuu o0pa3oBaTeIbHBIX IPOTrPaMM B paMKax MpenojaBaHus XUMUU.

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipeamer opranmyeckoid XMMHUHU: €€ BOZHUKHOBEHHWE, PAa3BUTHUE U 3HAUYCHHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepHanoB. TeopHs CTPOEHUS OPraHUYECKUX
coenunennii A.M. BbytnepoBa, e€ ocHoBHBIE ToJOKeHUS. CTPYKTYpHBIE (POPMYIIbI
OpraHu4ecKkux BeniecTs. ['omonorus, n3omepus. XUMUYECKas CBSA3b B OPraHUYECKUAX
COCIMHEHHUSX - OJJMHAPHBIC U KPATHBIE CBS3HU.

[IpencraBnenne o kiaccU(pUKAUMU OpraHuyeckux BemlecTB. HomeHkiarypa
OpPraHWYEeCKUX COEAMHEHHH (CHUCTeMaThyecKas) U TpUBMAJIbHBIE Ha3BaHMS
BXHEHUIINX IIPEACTABUTENIEH KJIACCOB OPraHUYECKUX BELIECTB.

JKCNePUMEHTAIbHbIE METO/IbI H3y4YeHH s BellleCTB U X MpeBpalIeHUH

O3zHakomileHHe C 00pa3laMu OpraHUYeCKUX BEHIECTB W MaTephalaMUd Ha UX
OCHOBE, MOJICITMPOBAHNE MOJIEKYJI OPTraHUYECKHUX BEIIEeCTB, HAOIIOJIEHUE U OTTMCaHUE
JEMOHCTPAIIMOHHBIX OMBITOB TIO0 TMPEBPAIICHUI0 OPraHWYECKUX BEIIECTB IpU
HarpeBaHuu (TJIaBJIeHUE, OOYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl
AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHM psifl. MeTaH U 3TaH — npocTennme

MPEICTaBUTEN AaJKaHOB: (U3MYECKHE W XUMHUYECKHE CBOWCTBA (pEaKIHnu
3aMElIeHUs U TOPEHUS ), HAXOXKIEHUE B IPUPOE, OIYyUCHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTUYECKUN Psif. ODTUIEH U MNPONUJIEH -
MPOCTEUIITNE TPEICTABUTEIN alKeHOB: (PU3NYECKHEe W XWMHUYECKHE CBONCTBA
(peakuuMyu  TUAPUPOBAHUS, TAJIOTEHUPOBAHUA, THUApPATALMU, OKHUCJIEHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.

Anxamuensl: OytamueH -1,3 w mMerunOyramueH-1,3: cTpoeHue, BaKHEUITHE
XUMUYECKHEe CBOMCTBAa (peakuusi noauMmepuszauuu). [lonyueHne CHHTETHYECKOIO



Kay4dyKa 1 pe3HHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTU CTPOEHHUSI, TOMOJIOTUYECKUHA psil. ALIETHIIEH -
NpPOCTEHIINI  NPENCTAaBUTENb AJKHMHOB: COCTaB, CTPOCHHE, (U3UUECKUE U
XUMHYECKUE CBOMCTBA (peakiUu TUIPUPOBAHUS, TaJOT€HUPOBAHMS, TUAPATALNH,
ropeHus), NoJy4YeHUue U NPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHHe, (PU3MUYECKME M XHUMHYECKHE CBOWMCTBa
(peakuuu rajoreHMpoBaHUSI U HUTPOBAHUS), MOJYyYEHUE W TNpPUMEHEHHe. 10ayon:
cocmas, cmpoenue, pusuiecKue u XumuiecKue ceoucmeda (peakyuu 2ai02eHuposans
U HUMPOBAHUs), noayyeHue u npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHyeckas
CBSI3b MEXJy YIJI€BOJOPOJAMU, TPUHAAIEKAIIMMH K PA3JIMUYHBIM KJlaccaMm.

[IpuponHble WMCTOYHHUKH YTIIEBOJAOPOMOB. I[lpupomHblii ra3 W MOMYyTHBIC
HedTsaHble Ta3pl. HedTh um €€ mpoucxoxnenue. CrnocoObl mnepepaboTku HePTH:
NEePeroHka, KpPeKHHr (TePMUYECKHH, KaTaIUTHYECKHi), mnuponu3. [IpomgykTsl
nepepaboTku He(TH, WX TPUMEHEHHE B MPOMBIIIICHHOCTH U B OBITYy. KameHHBIH
yroJib ¥ TIPOAYKTHI €T0 MepepadOTKH.

3KCHepHMeHTaJII)HI)Ie METOAbI H3YYCHUHA BCIIECCTB U UX npeBpameHHﬁ

O3HakoMJIEHHE C 06pa3uaMH mracTMacC, KaydykKoOB M PC3UHBI, KOJUICKIINHN
«Hedm:» u ((yFOHI)», MOACIIMPOBAHHNC MOJICKYJI YTJIIEBOOOPOI0B )41
raJIOrCHOIIPOU3BOAHBIX, IIPOBCIACHUC HpaKTH‘IECKOﬁ paﬁon: IMMOJIYUYCHUC 3TUJICHA U
HN3Y4YCHHC CT'O CBOMCTB.

PacuéTHble 3a1aun

Beluncnenuss 1o ypaBHEHHIO XUMHUUYECKOW peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTAa PEaKIUM IO H3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MTPOJTYKTOB PEAKIINH ).

Kuciopoaconepsxkanue opranudecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COHPTHI. MeTaHON W 3TaHOI: CTPOCHHUE,
¢uznueckre W XMMHYECKHE CBOWCTBAa (peakuMu C AaKTUBHBIMHU METaJUIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHUE), NpUMEHEHUE. BoaopoaHbie CBSI3M  MEXKIY
MOJIEKYJIaMU CIUPTOB. J/IelicTBME METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoroaToMHBIE CIIUPTHL. DTHICHTJIMKOIb U TIUIEPUH: CTPOCHUE, (U3HUCCKHE
U XHUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIECTOYHBIMM  METAJJIAMH,
KaueCTBEHHAsl peaKUus Ha MHOIOATOMHBIE CHOUPTHI). [lelicTBME Ha OpraHu3M
yenoBeka. [[pumeHenue rmuepruaa u STUIICHTIIAKOIIS.

deHoN:  CTpOCHHME MOJEKYNbl, (HU3MYecKkne ¢ XUMHUYECKHE CBOMCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpaerunsl u kemousl. OopMalbIETH I, alleTaNbACTH: CTPOCHUE, (PU3HIECKHE
U XHUMUYECKHE CBOMICTBa (peaklMH OKHUCJIEHUS W BOCCTAHOBIICHUS, Kau€CTBEHHBIC
peakium), NoJy4eHUue U MPUMEHECHHUE.



Ayemon: cmpoenue, usuyeckue u xumuiueckue ceoucmea (peaKyuu OKUCIeHus
U 80CCMAHOBIEHU), NOTYYeHUe U NPUMEHEHUe.

OaHOOCHOBHBIE MpEAENbHbIE KapOOHOBBIE KUCIOThl. MypaBbUHAsA U yKCYCHas
KHCJIOTBL: CTpOE€HHE, (PU3MUECKUE U XUMHUYECKHE CBOWCTBA (CBOWMCTBA, oOLIME IS
KJIacca KUCIIOT, peakius dTepudukaium), nojiydeHue u npumeHenue. CteapuHoBas u
OJIEMHOBAsl KUCJOTHl KaK IMPEJACTABUTENIM BBICIIMX KapOOHOBBIX KHCIOT. Mbuia Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBUE.

CrnosxxHble 3pupbl KaK TPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ HIPOTIU3 CIOKHBIX
s¢upoB. Kupel. I' uaponus xupoB. Ilpumenenue >xupoB. buonoruueckas posb

KHUPOB.
VYrneBosl: cocTaB, Kiaccudukanus yriaieBoaoB (MOHO-, IU- U TIOJUCAXaPU/IbI).
['moko3a - mpocTeduii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,

duznueckre U XMMHUYECKHUE CBOMCTBa (B3ammojelicTBue ¢ TuapokcuaoM meau(11),
OKHCJIEHHE aMMHAa4YHBbIM PacTBOpPOM okcujaa cepedpa(l), BocctaHOBIEHUE, OpOKEHNE
TJIFOKO3bI), HAaXOXJECHWE B TMPUPOJC, NPUMEHCHUE, OHOJOTHYECKas POJib.
dotocuHTe3. PpyKTO3a KAK U30MEP TITFOKO3HI.

Caxapo3za - npedcmasumeinb OUCaxapuoos, 2UOPOIU3, HAXONCOeHUe 8 NPupooe u
npumeHeHue.

Kpaxman u 1emirono3a Kak NpHpOIHBbIE ToiuMepbl. CTpoeHHE Kpaxmalia U
neJuTroo3bl.  du3udeckne ©W  XUMHUYECKHE CBOWCTBAa Kpaxmana (THIPOIH3,
Ka4eCTBEHHAsI PEaKIUs C HOIOM).

JKCNePpUMEHTAIbHbIE METOAbI H3y4YeHNs BellleCTB U MX NMpeBpalIeHUH

[IpoBenenue, HaOMIO/IEHNE U OMKMCAHKUE JEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHBIE PEAKIMM OJHOATOMHBIX CIHPTOB (OKHUCIECHHE H3TAaHOJIA
okcuaoM wmenau(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJCUCTBHUE TJHUIIEpUHA C
rugpokcuaom meau(Il)), anbaerugoB (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCHA
cepeopa(X) m rumpokcumom wMenu(Il), B3amMojmelcTBHE Kpaxmajga C HOJOM),
IIPOBEICHUE TTPAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Beluncnenns 1o  ypaBHEHHMIO XUMHUYECKOW peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKIUM II0 U3BECTHBIM MAacCe,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOIHBIX BEIISCTB WU MPOJTYKTOB PEAKIIHH ).

A30Tcojep:Kaliue opraHndecKue coeTnHeHusl

Amunvl. Memunamun u aHuiul. cocmaes, cmpoenue, uzuueckue u XumuiecKkue
ceoticmaa (2openue, 83aumooelicmaue ¢ 8000U U KUCIOMAMU,).

AMHMHOKHUCIOTHI KaK aM(pOTEpPHBIC OPraHUYCCKHE COCIMHCHUSA. DU3MYECKUE H
XUMUYECKUE CBOWCTBA aMHHOKHCIOT (HAa TpHMEpe TIWIHuHA). buomormdeckoe
3HAYCHUE aMUHOKHUCIOT. [lenTump.

benku kak mpUpOAHBICE BBICOKOMOJICKYIISPHBIC coenuHeHUs. IlepBuuHas,



BTOpUYHAs M TpETUYHas CTPYKTypa OelKoB. XHMHYECKHE CBOICTBa OEJKOB:
TUIPOJIN3, IE€HATypallksl, KaUeCTBEHHbIE PEAKIIUU Ha OENKU.

JKCNEePUMEHTAIbHbIC METO/AbI H3Yy4YeHHS BeleCTB U UX IpeBpaLie Huil
HabGmonenre u onucaHue AEMOHCTPALMOHHBIX OIBITOB: JEHATypalusi OEJIKOB
IIPU HArpeBaHUU, IBETHbIE PEAKIIUU OEIIKOB.

BbicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TIOHSTHS XHUMHHU BBICOKOMOJICKYJSIPHBIX COCTUHEHUH: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEICHb MOJUMEPHU3AlUU, CPEIHSS MOJCKYISpHas
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJCKYJISPHBIX COCIWHECHUH -
TIOJIMMEPHU3ALINS U TTOJTMKOHICHCAITHS.

IInacmmaccel (noausmuier, NOJUNPONUTLCH, NOJUSUHUTIXTIOPUO, NOIUCHUPOIL).
Hamypanouoii u cunmemuueckue Kayuyyku (0ymaoueHosbwlil, X10pONnpeHoGulll U
usonperoswlil). Bonokua: namypaivhvie (XJI0NOK, wepcmv, WENK), UCKYCCMBEHHbLE
(ayemamHoe 8010KHO, BUCKO3A), CuHmMemudecKue (KanpoH u 1aécaw,).

3KcnepnMeHTaanme METOAbI H3YYCHUHA BCIIECCTB U UX npeBpameHnﬁ
O3HakoMJIeHHE C 06pa311aMH NpUpPOAHBIX MW HCKYCCTBCHHBIX BOJIOKOH,
mracTMacc, KaydyKoB.

MexknpeaMeTHbIe CBA3H

Peanuzanusa MexnpeaMEeTHbIX CBA3EH NPU U3YYEHUU OPraHN4YecKoi XuMuu B 10
KJIaCcCe OCYIIECTBIISIETCS] Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO -Hay4YHBIX
HNOHATUM, TaK W TMOHATHH, ABISIIOIIUXCS CUCTEMHBIMHM ISl OTIAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mure ecTecTBEHHO-HAy4YHBbIE TMOHSTHUS: SBJICHHWE, HAy4YHBIM (DakT, rumoresa,
3aKOH, TEOpHsl, aHAlW3, CHHTE3, KiacCUUKaIMs, MEPUOAUYHOCTh, HAOIIOJICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®usnka: MaTepus, OHEpPrus, Macca, aToM, DBJEKTPOH, MOJIEKyJa,
HYHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,
(dbusznyeckre BeIMUMNHBI ¥ €IMHULIBI X U3MEPECHHUS.

buonorusa: xierka, opranusM, ouocgepa, 0OMeH BEIIeCTB B OpraHu3Me,
doTtocuHTe3, OHOJOTMYECKHM AaKTHUBHBIE BemecTBa (OENKH, YIJIEBOIBI, JKUPHI,
bepmMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, MOJIE3HBIE HCKOMAeMbIe, TOILUIMBO,
PECYPCBIL.

TexHOomorus: MUIIEBbIE TPOAYKThI, OCHOBBI PAIIMOHAIIBHOTO MUTAHUS, MOIOIIIHE
CpPEeACTBa, JIEKAPCTBEHHbIE M KOCMETHYECKHWE Mpemnaparbl, MaTephaibl U3
HCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.



11 KJIACC

[IpakTrueckas yacTh yueOHOrO COJAEpKaHUs MPeIMeTa yCUIIEHa MaTepUalIbHO-
TEXHUUYECKOU 0a3oi neHtpa «Touka pocTay, HCTIONB3YEMOT0 AJIs pealn3auuu
o0Opa3oBaTeIbHBIX IPOIPAaMM B paMKax MpernogaBaHusl XUMHH.

TeopeTnyeckre OCHOBbI XUMUM

XuMHUYeCKUi 31eMeHT. AToM. Sapo aToMa, n30TONbl. DIEKTPOHHAST 000JIOUKA.
DHepreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIC OpOWTaIH, S-, P-, O- 3JIEMEHTHI.
Oco0eHHOCTH pacripejielieHusl 3JIEKTPOHOB MO OpOUTaIsiM B aTroMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOH(PUTYpaLIHsl aTOMOB.

[Tepuonunueckuit 3akoH u Ilepumoanyeckas cuUCTEMa XUMHUUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKkoHAa M [lepuoanueckodl CHCTEMBbI
xuMudeckux sneMeHToB JI.MI. MenneneeBa ¢ COBPEMEHHOM TEOpPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHMS CBOMCTB XHUMHMYECKUX DJJEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIINAaM U MEepHUojiaM. 3HaUYCHHE
NEPUONYECKOTO 3aKOHA B Pa3BUTHUU HAYKH.

Ctpoenune BemiecTBa. XUMHYECKas CBs3b. BHAbl XHMHYECKON  CBSI3U
(koBaJIeHTHAsl HEMOJIAPHAsT M TOJIApHAs, WOHHAs, MeTajuinueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBsi3M (OOMEHHBIH U JIOHOPHO -
akienTopHeiii). Bomopoanas cBsizb. BajleHTHOCTh. IJIEKTPOOTPUIIATEIBHOCTD.
Crenenb okucneHusi. IOHbI: KATUOHBI M aHUOHBI.

BemiectBa MONEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSHCTBA
coCTaBa BEIIECTBA. THIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIMA KPUCTAJUIMYECKON PEIIETKH.

[TonsaTne o aUCHEpPCHBIX cUcTeMaxX. VICTUHHBIE W KOJIJIOWJIHBIE PaCTBOPBI.
MaccoBast 10Jis1 BellleCTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Howmenxknarypa
HEOPraHWYECKHWX BEIIEeCTB. [ eHeThueckas CBA3b HEOPraHWYECKHWX BEIECTB,
MPUHAJICKAIIMX K PA3JIMYHBIM KJIACCaM.

XuUMHYECKass  peakuus. Knaccubukamus  XUMHUYECKHX  PEAKIIHHA B
HEOPraHUYECKOM M OPraHUYECKON XUMHUHU. 3aKOH COXPAaHEHUSI MACChI BEIIIECTB, 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU ITPU XUMHUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3nuyHbIX (akTtopoB. OOpaTtumbie
peakunn. XuUMHYECKOE€ paBHOBecue. DakTOphl, BIMSAIOLIME HAa COCTOSIHUE
xumuueckoro paBHosecus. [Ipunnun Jle [lartense.

OnexkTponuTuueckas auccoruanusi. CuiabHble M ciadbie AMeKTpoiauThl. Cpena
BOJIHBIX PpPAacCTBOPOB BEIIECTB: KHUCJAsi, HEUTpalibHas, IIeno4Has. [lonamue o
6000poonom nokazamene (pH) pacmeopa. Peakuun wmonHOro oOMeHa. [ uoponus
Heop2aHuyecKux U OpeaHuyecKux eujecms.



OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuuu. [lowamue 06 s1ekmponuze
pAacniasos u pacmeopos coiel. llpumenenue snekmpoausa.

IKCNEePUMEHTAIbHbIC METO/AbI H3Yy4YeHH S BeleCTB U MX NPeBPALeHUH

Hemonctpanuss tabmuy «llepuognmueckas cucreMa XHMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa», uzydeHue Mojiefeid KpUCTAIUTMYECKUX PEHIETOK, HAOIIOICHUE U
OMMCAHME JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMNBITOB (PA3JI0KEHUE MEPOKCHUIA
BOJIOPOJa B MPUCYTCTBUM KaTaau3aToOpa, ONMPEAECICHUE CPEABLI PACTBOPOB BEILIECTB C
MOMOIIBIO YHUBEPCAJIIBHOTO HMHJIMKATOpa, PeaklUud HMOHHOIO OOMEHa), MpOBEJECHUE
MpaKTUYECKON paboThl «BnusiHue pa3nuyHbIX (PAKTOPOB Ha CKOPOCTh XHUMHYECKOM
peaKIum».

PacuéTHble 3agaun

Pacuérel 1O  ypaBHEHMAM  XUMHMYECKHX pEakluid, B TOM  YHUCIIE
TEPMOXUMHUYECKHAE PACUETHI, PACUETHI C UCIIOJIB30BAHUEM MOHATHUSA «MACCOBAs JOJIS
BCIIECTBAY.

Heopranuueckast xumus

Hewmerannel. Tlonoxenne nemeramoB B [leproanueckoil cucteMe XMMUYECKUX
anemenTtoB J[.MI. MenneneeBa u OCOOCHHOCTH CTPOCHMsI aTOMOB. Duznveckue
CBOMCTBa HEMETAJUIOB. AJLIOTPONHsS HEMETAJIOB (Ha MpUMEpPE KUCIOPOJa, CEepHl,
dbocdopa u yriaeposa).

XHUMHUYECKHUE CBOMCTBA BAXKHEHIIIMX HEMETAJIOB (TaJJOT€HOB, CEPHI, a30Ta,
docdopa, yriaeposa u KpeMHHUS) U UX COCTUHEHUHN (OKCUJIOB, KUCIOPOICOICPKAIITUX
KHUCJIOT, BOJOPOJHBIX COCITUHEHUN).

[IprMeHeHne BaXXKHEHIIIUX HEMETAIIJIOB U UX COCIMHEHMUII.

Mertamnel. [lonoxenne merauioB B llepuoguyueckoir CHCTEME XUMHYECKHX
anemenToB J[.MI. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS DSJIEKTPOHHBIX 000J0YEK
aToMoB MeTayioB. OOmme Qusndeckue cBoiicTBa MeTaioB. CIUlaBbl METAJIIOB.
DJIEKTPOXUMUUECKUMN Psiji HAMPSHKEHUM METaJIOB.

XUMUYECKHE CBOMCTBAa BaXHEUIIMX METAUIOB (HATPUM, KM, KaJabIUH,
MarHui, aJlOMUHUM, ITMHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCTMHCHHUIA.

OO6mue crmocoObl MoNydeHuss MeTauioB. Memannypeus. Kopposus memannos.
Cnocobwl 3auumol om koppo3uu. [IpuMeHeHne METAIIJIOB B OBITY U TEXHHUKE.

JKCNePUMEHTAIbHbIE METO/IbI M3y4YeHN s BellleCTB U X MpeBpalle NI

Nzyuenune xomneknuu «MeTamibl ¥ CIUIaBb», 00pa3I[0OB HEMETAIIJIOB, PEIICHUE
OKCIIEPUMEHTATBHBIX 3a/a4, HaOJIOJIEHWe W ONHCAaHWE JEMOHCTPAlMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEMCTBHME THUAPOKCUAA AIIOMUHHUS C pPacTBOPAMHU
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

PacuéTHble 3a1auu
PacuéTel mMacchl BemiecTBa WM 00BEMA Tra3oB MO HM3BECTHOMY KOJHUYECTBY



BEIleCTBa, Macce WM O0BEMY OJHOIO W3 YYaCTBYIOIIMX B pEaKIUM BEILIECTB,
pacu€tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) NPOAYKTOB PEAKLIUU, €CIIU OJHO U3
BEIIECTB UMEET IPUMECH.

XUMHS H )KU3Hb

Ponp xumum B oOecleueHHHM SKOJIOTHYECKOM, PHEPreTUYeCKOr M MUIIEBON
0€30MacHOCTH, Pa3BUTHUU MeEIUIUHBL. [loHSATHE O HAy4yHBIX MeETOJaX IO3HAHUS
BELIECTB U XUMHUYECKUX PEAKLIUH.

[IpencraBnenust 06 OOIMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO MOJIYYEHUS
Ba)KHEHIIIMX BEIICCTB.

YemoBek B MHpPE BELIECTB H MaTEPUATOB: BAXHECHUIIHWE CTPOUTEIBHBIE
MaTepUaJIbl, KOHCTPYKIIMOHHBIE MATEPUAJIBI, KPACKH, CTEKJIO, KEPAMHUKA, MaTEPUAIIBI
JUTSL DJICKTPOHUKY, HAHOMATEPHUAJIbl, OpPraHUYECKUE U MUHEPATIbHbBIC YI00PEHUS.

XuMHSL ¥ 3J0pPOBbE UEIIOBEKA: MpaBWiIa MCHOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0E30MaCHOT0 MCIOJb30BaHUS MPEnapaToB ObITOBOM XWMHH B
IMOBCETHEBHOM JKU3HHU.

MexknpeaMeTHbIe CBA3H

Peanuzanus MexnpeIMeTHBIX CBA3EH MPU U3yYeHUU OOLIEH U HEOpraHMYeCKOM
XxUMHuH B 11 Kknacce ocyuiecTBIs€TCs Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-
HAyYHBIX I[OHATUN, TaK U IOHATUH, SBIAIOIIUXCS CUCTEMHBIMH JUIS OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI'O I[UKJIA.

OO11ue ecTecTBEHHO-HAaY4HbIE MOHSATUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaJIN3, CUHTE3, KJIacCU(UKaLKs, NEPUOIUYHOCTh, HAOIIOACHHE,
JKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SBIICHUE.
®usuka: MaTepusi, JHEPIUsl, Macca, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,

PaIMo0aKTUBHOCTH, MOJICKYJIA, SHEPIreTUYECKUN YPOBEHbB, BEIIECTBO, TEI0, O0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, (PU3NICCKHIE BETUIMHBI M CAMHUIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: knetka, opranusm, 3KocucTema, ouocdepa, Makpo - u
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIBI, TTOJIE3HBIE NCKOMIAEMbIE, TOTIIINBO,
pecypchl.

TexHoNmorusi: XMMHUYECKas MPOMBIIUIEHHOCTh, METAJLTYPIHsl, TPOU3BOJICTBO
CTPOUTEIbHBIX MAaTEPUAJIOB, CEIbCKOXO03SIIICTBEHHOE MPOU3BOICTBO, MUIIIEBAs
MIPOMBITINICHHOCTbH, (hapMarieBTUYECKast MPOMBIIIICHHOCTbD, POU3BOJICTBO

KOCMCTHYCCKHUX IIPCIIapaToOB, IIPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAJIOB,
QJICKTPOHHAA IIPOMBINIJIICHHOCTh, HAHOTCXHOJIOTHUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA HIPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBimuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS
oOydJaromMMHUCS TPOrpaMM  cpefaHero obuiero oOpa3oBaHusi  (JIMYHOCTHBIM,
METanpeIMETHBIM ¥ NpeaMeTHbIM). HayuyHo-mMeTroguyeckold  OCHOBOM  AJIA
pa3paboTKU IUTAHUPYEMBIX pE3YyJbTAaTOB OCBOCHMSI MPOrpaMM CPEAHEro OOIIero
o0pa3oBaHus ABISETCS CUCTEMHO - A€ TEIbHOCTHBIN MOIXO/I.

B CcOOTBETCTBMM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpeE
JIMYHOCTHBIX pPE3yJIbTaTOB OCBOCHUs npeaMera «XUMHs» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BbIJICICHBI CAEAYIONINE COCTABISIONIUE:

OCO3HAHHWE OOYYarOIIUMHUCS POCCUMCKON TPaKIAHCKOW HWIEHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbBHOCTH U CAMOOIIPEIEIIEHUIO;

HAJIMYMEe MOTHBAIIMU K 00YUYEHUIO;

IIEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUI JIMYHOCTH HA OCHOBE
KJTIOYEBBIX IIEHHOCTEN U UCTOPUYECKUX TpaIULIUi 0a30BOM HAYKU XUMMUH;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOmIMXCA PYKOBOJCTBOBAaTHCS B CBOEH
NEATENIbHOCTA LIEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMM, IIPUCYIUUMH LEJIOCTHOU
CUCTEME XHUMUUYECKOT0 00pa30BaHMUS;

HaJIM4YME TPABOCO3HAHUS DKOJIOTHYECKOM KYyIbTYpbl U CIHOCOOHOCTH CTaBHTh
LEJIX U CTPOUTH KU3HEHHBIE TUIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHUS IpeameTra «XHUMUs» JOCTUTATCA B
CAMHCTBE Yy4eOHOM W BOCHUTATENBHOM JESITEIHHOCTH B  COOTBETCTBUU C
I'YMAHUCTUYECKUMHU, COLMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LICHHOCTSAMH U
ujearaMu POCCUIICKOro rpaskJJaHCKOro O0IIecTBa, MIPUHATHIMU B OOIIECTBE HOPMaMU
U TpaBWJIaMU TOBEACHHUSA, CIOCOOCTBYIOIIMMM IpoOllecCaM CaMOIO3HAHMS,
camMOpa3BUTHUS M HDABCTBEHHOT'0 CTAHOBJICHUS JIMYHOCTU O0YYarOIIUXCS.

JIn4HOCTHBIE  pEe3ynbTaTbl  OCBOCHUA  Ipeamera «XHUMHUS»  OTPaXaroT
cOpMUPOBAHHOCTh OMNBITa I[O3HABATEJIBHONH M TMPAKTHUYECKON JEATEeIbHOCTH
00y4aroumxcs Mo peaaus3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEW, B TOM YHUCIIE B
4acCTHu:

1) rpakaIaHCKOr0 BOCTIMTAHUS:
OCO3HAHHUS OO0YYAIOIIMMUCA CBOMX KOHCTUTYIIMOHHBIX IpaB M O0sI3aHHOCTE,



YBaKEHHUSI K 3aKOHY U IIPaBOIOPSIAKY;

IIPEACTABICHAS O COLMAJIBHBIX HOPMax M IPaBWJIAX MEXIMYHOCTHBIX
OTHOILIEHHUN B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NESITEIHOCTH IPH CO3JaHMM YUEOHBIX
MIPOEKTOB, PELIEHNN Y4eOHBbIX M MO3HABATEIbHBIX 3a/1a4, BBIOJHEHUH XUMHUYECKHUX
DKCHEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTUKY H
apryMeHThl JPYTuX MPU aHAIU3E PA3TMUYHBIX BUJIOB YU€OHOU AEATENbHOCTH;

2) MaTPUOTHYECKOT0 BOCHUTAHMS:

LHEHHOCTHOTO OTHOWIEHUS K MCTOPUYECKOMY UM HAYYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

yBaXXEHUS K TPOIecCYy TBOpYECTBAa B OO0JACTH TEOPUUM U MPAKTUYECKOTO
MIPUMEHEHUSI XWMHUH, OCO3HAHHUS TOTO, YTO JOCTHKEHHS HAYKH €CTh PE3yJbTAT
JUIMTENIbHBIX ~ HAOMIOJICHUM,  KPOMOTJIMBBIX  OKCIEPUMEHTAJIBHBIX  TTOUCKOB,
IIOCTOSIHHOTO TPY/Ia YUYEHBIX U MPAKTUKOB;

MHTEPECA U TTO3HABATEJILHBIX MOTUBOB B IOJYYCHUH U MOCJEAYIOIIEM aHAJIN3E
uH(OpPMaIMH O TEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) JAyXOBHO-HPABCTBEHHOTO BOCTIMTAHMSI:

HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO [OBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMU SBICHUSIMH, U
IIPUHUMATh OCO3HAaHHBIE PELICHUS, OPUECHTUPYSICh HAa MOpPAJIBbHO -HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE M IOCTYINKU CBOMX TOBAapHUILEU C
NO3UIMMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IIOCIEACTBUM OTUX
IIOCTYIIKOB;

4) ¢opMUpOBaHHUSA KYJIbTYPbI 310POBbSI:

NOHMMAaHHUS IEHHOCTeW 370poBOrO0 W Oe3zomacHOro oOpasza  JKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (H3HYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOMIONIEHUsT TIPaBWJI 0OE30MacHOrO OOpalleHusi C BEIIeCTBaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

MOHUMAaHUS I[IEHHOCTH TMPaBWI HHAMBUAYAJIHHOTO U  KOJUJIEKTUBHOTO
0€30macHOT0 MOBE/ICHUS B CUTYAIUIX, YTPOXKAIOMUX 3/TOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHMS TIOCIEJACTBUN W HEMPUATHS BPEAHBIX NPUBBIYEK (yHOTpEOICHUS
AJIKOTOJISI, HAPKOTUKOB, KYPEHUSI );

5) TpyaoBOro BOCIUTAHMS:
KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B y4e0HO-MCCIIeTIOBATEIHCKOM
NEeATEeNIbHOCTH, O0IIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTrUX BUIAX JEATEIbHOCTH;



YCTAaHOBKM Ha aKTUBHOE YYAaCTHE B PEIICHUH MPAKTUYCCKUX 3a7a4 COIMATBHON
HaANpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPaKTHYECKOMY HM3yUEHHUIO MpodeccHil pa3iTuvyHOTO poja, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBOXCHUS K TPYY, JIOJSIM TPYJla U Pe3yJbTaTaM TPYI0BOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUAYAJbHOW  TPACKTOPHH
oOpazoBanus, Oyayiel npodeccuu u peann3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB
C y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWMHH, HWHTEPECOB U
noTpedHocTeN 00111eCTBa;

6) IK0JOrHYecKoro BOCIIMTAHMS:

OKOJIOTUYECKH IIeTIECOO0PA3HOTO OTHOIIEHHUS K MPHPOJe, KaK HMCTOYHUKY
CYIIIECTBOBAaHHUS KU3HU Ha 3eMIIe;

NOHMMAHHS TJIOOAJIBHOTO XapakKTepa »JKOJOTHYECKHX TMpoOJieM, BIUSHUS
HYKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE IPUPOTHON U COMATIBLHOU CPEIbI,

OCO3HAHMS HEOOXOJUMOCTH MCIOJIb30BaHUS JOCTHIKCHUN XUMHH JIJIST PCIICHUS
BOIIPOCOB PAIIMOHAIBHOTO TPHUPOIOTIOIH30BAHHS,

AKTUBHOT'O HEMPHUATHUS JACHCTBHUI, MPUHOCAIINX BPEI OKPYKAFOIICH MPUPOTHOM
cpene, YMEHHUS TPOTHO3UPOBATH HEOJIATONMPHUATHBIE JKOJOTUYECKUE TIOCIIE/ICTBUS
NpeIPUHUMAEMBIX JIEHCTBUN U MTPEAOTBpaIlaTh UX;

HAJIMYHSI PA3BUTOTO JIKOJOTUYECKOTO MBIIICHUS, IKOJOTUYECKONH KYIBTYPHI,
OTIBITA ACSITEIFHOCTH IKOJIOTUISCKOW HATIPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
UMH B TIO3HABATEILHOW, KOMMYHUKATUBHON M COIMAIIBHON MPAKTHUKE, CIIOCOOHOCTH
¥ YMEHUS aKTUBHO MTPOTHUBOCTOSATH UACOJIOTHH XeMooOuH;

7) MEHHOCTH HAYYHOI'0 MO3HAHUSI:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNUPUKM XUMUUM KaK HayKH, OCO3HaHUs €€ poiau B
(GbOpMHUpPOBAaHUM PALMOHATHLHOTO HAYYHOTO MBIIUICHHS, CO3aHUU IEJIOCTHOTO
MPEACTaBICHUs 00 OKpPYXalolIeM MHpE KaK O €JUHCTBE MPHUPOJBI U UYETIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEW W pelieHuu mnpoOieM COXpaHeHUs
MIPUPOJHOTO PAaBHOBECHS;

yOSKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHMH JIJII COBPEMCHHOM ITUBUITH3AIINU:
B €€ T'yMaHUCTUYECKOW HAMPABICHHOCTU W BaXKHOW POJIM B CO3JaHUU HOBOM Oa3bl
MaTepUaibHON KYyJbTYPhI, PEIICHUU TJIO0ATbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSA
YEJIOBECUECTBA - CBIPbEBOW, DJHEPreTUYECKOW, NHUIIEBOM H©  3KOJIOTHMYECKOU
0e30macHOCTH, B Pa3BUTUN MEIHIIMHBI, 00CCTICUCHUH YCJIOBHUH YCIENIHOTO Tpyaa U
HKOJIOTUYECKH KOM(DOPTHON KU3HH KAXKJIOTO WICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM  TPAaMOTHOCTH: IIOHMMAaHWsS  CYHIHOCTH  METOJIOB



MO3HAHUSA, HCIOJB3YEMbIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJIb30BaTh
MoJIy4aeMble 3HaHUS U1 aHalin3a U OOBSCHEHHUS SIBICHHM OKpYXaloUlero Mupa u
MPOUCXOAIIMX B HEM M3MEHEHWH, YMEHUS JejlaTh OOOCHOBAHHbBIE 3aKIIIOUEHHUS Ha
OCHOBE Hay4YHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIEJbIO MOTYYEHHUsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOATENIbHO MCHOJb30BATh XUMHUYECKHWE 3HAHUA IS
penieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

MHTEpEca K O3HAHUIO U UCCIIEA0BATENbCKON JIEATETbHOCTH;

FOTOBHOCTM U CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0o00pa30oBaHUIO, K AaKTHUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 1O XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pa3UyHBIX chepax mnpodeccuoHalIbHON
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeIMEeTHBIE pPe3yJbTaThl OCBOCHHUS YYeOHOTO MpeaMera «XuMUs» Ha
YpOBHE CPEIHET0 00IIero 00pa3oBaHMs BKIIIOYAIOT:

3HAYUMBIC TUTSI dbopMupoBaHUS MHUPOBO33PCHUS

oOydJaromuxcs

MEXIUCIHUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYYHBIE MOHATHUS, OTpa)Karolue
[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa U chnenu@uKky METOJOB IO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, SHEPIHs, sBJICHHE,
Ipolecc, CUCTeMa, Hay4YHbIA (DaKT, MPUHLMUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCAJIbHbIE y4eOHbIE JeHCTBUA (TO3HABaTENbHBIC, KOMMYHUKATHBHBIC,
peryJIsaTHBHBIE), oOecrneunBaromuye GopMupoBaHue (QyHKIIHOHAIBHOW TPaMOTHOCTH
Y COLIMATTbHOM KOMIIETEHITUU O0YYaIOIINXCS;

CIIOCOOHOCTh 00YYAIOUTUXCSI UCIIOIB30BaTh OCBOCHHBIC MEXIUCIIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHUE 3HAHUS W YHHUBEpCallbHble  y4eOHbIE  JCUCTBUS B
MMO3HABATEJILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXAIOT OBJIAJICHWE YHUBEPCATBLHBIMU
y4eOHBIMU TI03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMH JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS
ba3oBble JJoruueckue AeMcTBUS:

CaMOCTOSITEILHO (DOPMYIIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE
e€ paccMaTpuBaTh;

ONpENENIATh LENU JACATEIBHOCTH, 3ajaBasi IapaMeTpbl MW KPUTEPUU UX
JTOCTHKEHUS, COOTHOCUTH PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMHU LETSAMU;



WCMOJIb30BATh IIPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILICHUS -
BBIJICIIATh XapaKTEPHbIC MNPU3HAKU TOHSITUM W YCTAaHABIMBATH HMX B3aUMOCBA3b,
HCIIOIb30BaTh COOTBETCTBYIONIUE MOHSTHUS M1 OOBSICHEHUS OTIENbHBIX (DAKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUS U KPUTEPHUU TSl KIacCU(PUKAIMK BEIIECTB U XUMUUECKUX
peaxkuuu;

yCTAHABIMBATh  NPUUYUHHO-CIEICTBEHHBIE  CBI3U  MEXIY  M3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyKIeHus (MHIAYKTUBHBIC, JIEIYKTUBHBIC, IIO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUUS B PaCcCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUSI;

NPUMEHSTh B MPOLECCE MO3HAHUA, MCIOJIb3yEMbIE B XUMHUU CHMBOJUYECKUE
(3HaKOBBIE) MOJENH, MPEoOPa30BBIBATH MOJICJIbHBIC MPEJICTABICHUS - XUMHUYECKUI
3HaK (CMMBOJ) dJ€MEHTa, XUMUYeCcKast popMyra, ypaBHCHHE XUMHUUECKON peakiuu -
Opy pElIeHWH Y4YeOHBIX TIO3HABATEIBHBIX M MPAKTUYECKUX 3aj]ay, MPUMEHSTh
Ha3BaHHBIE MOJICJIbHBIC TPEACTABICHUS MJISI BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

Ba3oBble ncciaenoBaTe/ibCKie AeiicCTBUS:

BJIaJICTh OCHOBAaMHM METOJIOB HAyYHOTO IIO3HAHUS BEIIECTB M XUMHYECKUX
peaKIuu;

dbopMynHpOBaTh 1ENIM U 3a/1a4d MCCIEOBAHUS, UCTIOIB30BATh MOCTABIEHHBIE U
CaMOCTOATEIHHO C(HOPMYIMPOBAHHBIE BOIPOCHl B KaUYE€CTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBl g (OPMHpPOBAHUS TUIIOTE3bl IO TMPOBEPKE MPAaBHIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUM;

BJIQJICTh HABBIKAMU  CaMOCTOSITEJIBHOI'O IUIAHUPOBAHUS U NIPOBEICHHUS
YUYEHUYECKUX DJKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAOIIONATh 33 XOIOM
npolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro  pe3ylbTar, (popmMynupoBaTh
000011IeHNUsT ¥ BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTU PE3YIHTATOB HCCIEIOBAHUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICTAHHOW padoTe;

npuOOpeTaTh  OMBIT  YYECHWYECKOM  HCCIENOBATENIbCKOM W MPOEKTHOMU
JESTENBHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEILHOMY TOUCKY
METOJIOB DPEUICHHS MPAKTHYECKUX 3a1a4, HPUMEHCHUIO pPA3JIMYHBIX METOHO0B
MMO3HAHUS.

Pabora ¢ ungopmaumeii:

OPUEHTUPOBATHCS B PA3NUYHBIX HCTOYHWKAxX wuHpopManuu (HaydHO -
MONYJISIPHAS TUTEPATypa XUMHUYECKOTO COJIEpKAHUSI, CIIPABOUYHbIE TOCOOUSI, PECYPCHI
WutepHera), aHanmm3upoBaTh WHGOPMAIMIO  pPa3IUYHBIX BUAOB U (GopM
MPEJICTABJIEHUS], KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUUBOCTb;

dbopMynHUpOBaTh 3aMpoChl U MPUMEHSATH Pa3IUYHbIE METOJbl MPHU IOUCKE U



orbope uHpOpMalMHM, HEOOXOAMMON Il  BBIIIOJIHEHHS  Y4eOHBIX 3aaad
ONPEIEIIEHHOTO TUIIA;

NpUOOPETaTh ONBIT HCIOJb30BAHUSA HWH(DOPMAIMOHHO -KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3IUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSTEIBLHO BBIOUPATh ONTUMANIbHYIO (hOpPMY MpeACTaBICHUS HHPOPMALIH
(cxembl, rpaduKH, TUarpaMMbl, TAOJIULIbI, PUCYHKU U APYTHE);

MCIIOJIb30BaTh HAYUYHBIN S3bIK B KAUECTBE CPEACTBA MPU padoTe ¢ XMMUYECKOU
uH(popmalmeil: NpUMEHATh MEXIpeAMETHbIe ((U3HUEeCKMe M MaTeMaTU4YEeCKUe)
3HAKU U CUMBOJIbI, OpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHUE  CpEJCTBA
HaTJISTHOCTH.

KoMmyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eCTBUSL:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOH TEMbI B XOJI¢ JaUajora W/Wiu
JTUCKYCCHH, BBICKA3bIBATh UJCH, (POPMYIIMPOBATH CBOU TPEIJIOKCHHSI OTHOCUTEIIBHO
BBITIOJTHEHUS TTPEIOKCHHON 3a]1a4U;

BBICTYIIaTh C TPE3CHTAIMCH pe3yJIbTaTOB II03HABATEIBHON JICSITCIIBHOCTH,
MIOJIYYCHHBIX CaMOCTOSITCJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IPHU BBITOJIHCHUHU
XHMHYECKOTO SKCIICPUMEHTA, MPAKTUYCCKOH pabOTHI MO MCCIICOBAHUIO CBOHCTB
M3y4aeMbIX BEIECTB, pean3allii Y4eOHOro MpoeKkTa U (POopMyIHpPOBATH BBIBOJIBI 11O
pe3yibTaTaM MPOBEAEHHBIX HMCCIEIOBAaHUN MyTEM COTJIACOBAHHS IO3UIIMI B XOJ€
o0CcyXeHus U1 0OMEeHa MHEHUSIMH.

Pery/isiTUBHbIE YHUBEPCAJIbHBIE yUeOHbIE 1eiiCTBHS

CaMOCTOSAITEJIbHO IUIAHUPOBaTh M OCYIIECTBISATH CBOIO TO3HABATEIbHYIO
NEeSTENbHOCTh, Ompeaensas e Uenu MW 3aJayd, KOHTPOJIHPOBAaTb M 10 MeEpe
HEOOXOAUMOCTH  KOPPEKTHPOBATh TNpEIaraeMblii  aJIfCOPUTM  JICMCTBUN  TpHU
BBITIOJIHCHUM Y4YEOHBIX M  HCCIEIOBAaTENbCKUX 3a/ad, BBIOMpaTh Hamboiee
3 PeKTUBHBIN CcHOCO0 WX peleHus ¢ y4ETOM TIOIYyYCeHHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKITUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESATEIHPHOCTA HAa OCHOBE CaMOaHAIH3a H
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KITIACC

[IpenmeTHBIE pe3ybTaThl OCBOCHHS Kypca «OpraHudyeckas XUMus» OTPaxaroT:
chOpMUPOBAHHOCTh  NPEACTAaBICHHM O  XHMHYECKOH  COCTABIISIOMICH
€CTECTBEHHO - HAYyYHOU KapTHUHBI MUPA, POJIM XMMHUU B MMO3HAHUM SBJICHUN MIPUPOIBI,
B (QOpMHpPOBAaHWUU MBIIUICHUS W KYJIbTYPhl JIMYHOCTH, €€ (QyHKIHOHAIBHOM
rPaMOTHOCTH, HEOOXOAWMOM JJIsi PEIICHUS MPAKTHYECKHX 3a7ad U IKOJOTHUYECKH



000CHOBAaHHOI'O0 OTHOLIEHMSI K CBOEMY 370POBBIO U IPUPOIHON CPELE;

BJIAJICHNE  CHCTEMOM  XMMHWYECKMX  3HAHHW,  KOTOpas  BKIIOYACT:
OCHOBOIIOJIATAIOIME MOHATUS (XUMHUYECKHI 3JIEMEHT, aTOM, 3JEKTPOHHAsI 000JI0UKa
aTOMa, MOJIEKYJa, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, XUMHUYECKAS CBS3b,
CTpyKTypHast ¢opmyna (pa3BépHyTas W COKpall€HHas), MOJb, MOJISIpHas Macca,
MOJISIpHBI  O0BEM, YIJIEpOAHBIA CKeNeT, (YHKIHOHAJIbHAA TpYyIa, paauKall,
M30MEPHS], U30MEPBI, TOMOJIOTUYECKHUIN PsiJl, TOMOJIOTH, YTJIEBOAOPOABL, KACIOPOI U
a30TCOJEpKAIIME  COCIMHEHHsS, MOHOMEpP, IIOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~COCMHEHUs1); TEOPUU U 3aKOHbI (TEopusi CTPOEHUs
opranndeckux BemecTB A.M. bytiepoBa, 3akoH coXpaHEHHs] MaccChl BEUIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHHU; MHPOBO33PEHUYECKHE 3HAHUS,
JeXkanye B OCHOBE TOHUMAaHUS IPUYMHHOCTHA U CUCTEMHOCTU XMMHUYECKUX SIBICHUM,
(pakTOJIOTMYECKUE CBEJEHUS O CBOWCTBAaX, COCTaBE, IOJIYyYEHUH U O€30M1aCHOM
UCIOJIb30BAHUM BaKHEHIIMX OpPraHUYECKUX BEIIECTB B ObITY U MPaKTUYECKOU
NEeSATENBHOCTH YEJI0OBEKA,

c(OpPMHPOBAHHOCTh YMEHHH BBISBISATh XapaKTEpHbIE TPU3HAKU MOHSITHUH,
YCTaHABIIMBAaTh WX B3aMMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOLIME IOHSATHUS TMPH
ONMMCAHUU COCTaBa, CTPOEHUS U MPEBPAILICHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUH HCIHOJb30BaTh XUMHYECKYI0 CUMBOJIHMKY IS
COCTaBJICHUs MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTON, COKpAIIEHHOMN) popMy
OpPraHUYECKUX BEIECTB U YPABHEHUN XMMUYECKUX PEAKLMM, U3TOTaBIUBATh MOJEIIN
MOJIEKYJI OpPraHUYeCKMX BEIIECTB JUI1 WJUIKOCTPAllMA HMX XUMHUYECKOI0 U
IIPOCTPAHCTBEHHOI'O CTPOECHUS,

c(OpMUPOBAHHOCTh YMEHHMI YCTaHABIMBATh IPHUHAJIEKHOCTD

M3YYCHHBIX OPTaHWYECKUX BEIIECTB MO MUX COCTaBY M CTPOCHHUIO K OMpeeIEHHOMY
KJIaccy/Tpymme COeAUHEHUN (YIJIEBOIOPOIbI, KHCIOPOJ M  a30TCOAEpIKaIne
COCIMHEHUS, BBICOKOMOJICKYJISIDHBIE COEIMHEHMs), JaBaTh MM Ha3BaHUS IO
cucreMarnueckoil HoMmeHkinatype (IUPAC), a Ttakxke NOpUBOIUTH TPUBHAIBHBIC
Ha3BaHUSI OTHEJIbHBIX OPraHUYECKUX BEUIECTB (STUJICH, MPOMUJIEH, AalleTHJICH,
STWJICHIJIMKONb, TIUIEpUH, (QeHomn, GopMalbaerua, ameTaablIerui, MypaBbHHAs
KHCJIOTA, YKCYCHAas KUCJIOTa, OJIEMHOBAas KUCJIOTA, CTEApPUHOBAs KHCIIOTA, TIIIOKO3a,
bpyKTO3a, Kpaxmad, MeJIrI03a, TIUIUH);

chOpPMHUPOBAHHOCTh yMEHHSI ONPEACHSITh BHABl XUMHUYECKOW CBSI3HM B
OpraHUYECKUX COCTMHEHUSX (OJMHAPHBIE U KPATHHIE);

chOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TIOJNOXKEHHS TEOPHH CTPOCHHUS
oprannueckux BemiectB A.M. bytnepoBa st 0ObSICHEHUS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA M CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE U



XAMHYECKUE  CBOWCTBA  TUNWYHBIX  MPEJACTABUTENCH  pa3IUYHBIX  KIJIACCOB
OpraHUYeCKUX BeIleCcTB (METaH, 3TaH, ATUJICH, MPOMWICH, alleTulieH, Oyranuen-1,3,
MeTunOyTaaueH- 1,3, 0eH30JI, METaHOJI, 3TAHOJ, STUJICHTJIMKOb, TIUIEpUH, (HEHOM,
aleTaNbJICTHI, MypaBbUHAS W YKCYCHAas KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IIeJUTI0J03a,
aMUHOYKCYCHAasi KHCJIOTa), WIIIOCTPUPOBATh TEHETUYCCKYIO CBSI3b MEXKIY HHMHU
YPAaBHCHHSIMU COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C HCIIOIh30BAaHUEM
CTPYKTYPHBIX (pOpPMYIT;

c(hOpPMHPOBAHHOCTh YMCHHUS XapaKTEPH30BaTh HCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbsl (He(pTh, MPUPOJHBIN Ta3, yrojib), CIOCOObI UX MEPEPadOTKU U MPAKTHUYECKOE
NPUMCHEHHE TIPOAYKTOB IepepadboTKH;

cOpPMHPOBAHHOCTh yYMCHHH TMPOBOAWTH BBIUYUCICHUS 10 XUMHUYECKHUM
ypaBHCHHSIM (Macchl, 00bEéMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WJIM IPOIYKTa
pEaKkIUy MO0 M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 MCXOJHBIX BEIICCTB
WM TPOJTYKTOB PEAKIINHN);

c(hOpMHPOBAHHOCTh YMCHUM BJIAJCTh CHCTEMOW 3HAHMH 00 OCHOBHBIX METOJIaX
HAYYHOTO TIO3HAHUS, UCITOJIb3YEMbIX B XMMUU TIPH U3yUCHUHN BEIIECTB U XUMUYICCKUX
SIBJICHUN (HAOJI0/ICHNEe, U3MEPCHHUE, SKCIICPUMEHT, MOJICIIMPOBAHUE), UCIIOIH30BAThH
CUCTEMHBIC XUMHUYCCKHE 3HAHUS IS IPUHSITHS PCIICHUNA B KOHKPETHBIX JKU3HCHHBIX
CUTYaIlUsX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHUEM;

c(OpMHPOBAHHOCTh YMEHHUI COOJI0OATh TMpaBuia TOJb30BAHUS XUMHYECKOM
nocyfaoi u yabopaTopHbM OOOpYJOBaHUEM, a TaKke IpaBWia OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIMSIMHU IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHPOBAHHOCTh YMEHUM IJIAHUPOBATH U BBIOIHITH XUMHUECKHI
HKCIIEPUMEHT (TMPEeBPAIEHUSI OPTAaHUYECKUX BEIIECTB IIPU HarpeBaHUU, TOJTYICHHE
ATUJICHA U U3YYEHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIUU OPTaHMYECKUX BEIECTB,
JeHaTypalus OCIKOB MPU HArPEBaHUU, IIBETHBIE PEAKIIMK OEIIKOB) B COOTBETCTBUU C
IpaBUIaMU TEXHUKH O€30MMaCHOCTH MPU OOpaIlleHUH C BEIIeCTBAMHU U JJa00paTOPHBIM
o0opyaOBaHUEM, TIPEJICTABISATH PE3YIbTAThl XUMHUECKOTO SKCIIEpUMEHTa B hopMe
3aMKCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIIUN U (POPMYIUPOBATH BHIBOJIBI HA
OCHOBE ATUX PE3YyIbTATOB.



TEMATHYECKOE IIJNTAHUPOBAHUE
10 KJACC
(c yueTom mpuMeHeHHs1 000pyI0BaHUS LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOM

U TEXHOJIOTM4ecKoil HampaBiieHHOCTeN « Touka poctay).

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢ppossie)
pa3aesaoB U TeM KonTpoabnsbie | IlpakTuueckue
n/n Bceero o0pa3oBaTtejibHbIE
NnporpamMmbl padoThI padoTsl
pecypcbl
Pa3nes 1. Teoperuyeckue 0OCHOBBI OPraHN4YeCcKOi XMMHHU
[Ipeamer
OPraHu4ecKou
bu6moreka [IOK
xumun. Teopus
11 CTDOCHIS 3 https://m.edso0.ru
' p bubmmorexa POII
OPraHNYECKHUX
p N https://resh.edu.ru
coequHeHnN A.
M. Bbyrneposa
Hroro mo pazgeny 3
Pa3znes 2. YriieBoaopoanbl
bu6mmoreka [IOK
[IpenenvHbie
21 EBONODOLL 5 https://m.edso00.ru
' yr HOPOA bubmuroreka POIII
aJIKaHbI
https://resh.edu.ru
Henpenenbubie
bu6mmoreka [IOK
YIJI€BOJIOPO/IbL:
29 - 5 1 https://m.eds00.ru
' ’ bub6nuoreka POIII
AJIKaIUCHBI
g ’ https://resh.edu.ru
AJIKUHBI
bubmuoreka [JOK
53 ApoMaTtudeckue 5 https://m.eds00.ru
' YIIJIEBOAOPO b bubnuorexa POLII
https://resh.edu.ru
IIpuponnsie bubnuoreka [IOK
24 HWCTOYHUKHU 3 1 https://m.eds00.ru
' YIJIEBOAOPOJIOB U bubnuorexa POLII

ux nepepadoTka

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Uroro mo paznueny 13
Paznen 3. Kucsiopoacoaep:xamnue opranudeckue coeJuHeHNs
bubmuoreka [IOK
https://m.edsoo0.ru
A . @
3 Criuprei. Geron 3 bubmmorexa POIL
https://resh.edu.ru
AJbIIeruIb. bu6mmorexa [{OK
3.9 KapOonoBeie 7 https://m.edsoo.ru
' KHCJIOTBIL. bubGnuoreka POIII
CnosxHble 3¢upsl https://resh.edu.ru
bubmmoreka [{OK
https://m.edso0.ru
3.3 v 3 1
[IEBOIbL bubmmorexa POII
https://resh.edu.ru
Hroro mo pazueny 13

Pasznea 4. A3orconeprkang

HE OPraHUY€CKHUE COCINHCHUA

bu6moreka [IOK
AMWHBIL. https://m.edsoo.ru
4.1 A . o1 .
i MHUHOKUCJIOTHI 3 bubmuoreka POII
eJIKU https://resh.edu.ru
Htoro o pasneny 3

Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS

bu6moreka [IOK
IlmacTmaccl. https://m.eds00.ru
5.1 ﬁaY‘IYKH- 2 Bbubinmoreka POIII
OJIOKHA https://resh.edu.ru
Hroro no pasieny 2
OBIIEE
KOJMYECTBO HACOB 34 2
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC
(c yueTom mpuMeHeHHs1 000pyI0BaHUS LIEHTPa 00pa30BaHUs €CTECTBEHHO-HAYYHOU

U TEXHOJIOTM4eCcKOil HampaBiieHHOCTER « Touka poctay).

KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
HaumenoBanue
Ne (uudpossbie)
pa3ie/ioB U TEM Konrpoasneie | Ilpakrnyeckue
n/n Bcero oOpa3oBaTejibHbIE
NporpamMmbI padoThI padoThbI
pecypcbl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue
aTOMOB.
[Tepuonnueckuii
bu6moreka [IOK
JarKon H https://m.edso0.ru
1.1 I1 3 T '
eproeckad bubmmorexa POII
cncrema https://resh.edu.ru
XUMHAYECKUX
anemenTtoB /1. W.
MenneneeBa
Crpoenue bubnuoreka [JOK
19 BEIIECTBA. 4 https://m.edso0.ru
' Mmuoroo6pasue Bubnuorexa POIII
BEIIECTB https://resh.edu.ru
bu6moreka [IOK
13 XUMUYECKue 5 1 1 https://m.edso0.ru
' peakuuu bubanorexa POIII
https://resh.edu.ru
Hroro no pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
bubmuoreka [JOK
https://m.eds00.ru
2.1 M 6 1
CTALITH bubnmorexa POII
https://resh.edu.ru
bubmuoreka [JOK
https://m.eds00.ru
2.2 H 9 1 1
eMETALIET bu6nmorexa POII
https://resh.edu.ru
CBs3b bu6mmoreka [JOK
23 HEOPraHUYECKUX 5 https://m.edsoo.ru
' Y OPraHUYEeCKHUX bubnuorexa POILII

BCIICCTB

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Hroro no pazneny 17

Pa3gen 3. Xumus u ;KU3HbL
bubnuoreka [IOK
https://m.edsoo.ru

1 X 4

3 VMU | HH3HB bubmmoreka POIILI

https://resh.edu.ru

Hroro no pazgeny 4

OBIIEE

KOJIMYECTBO YACOB 34

10 [TPOTPAMME



https://m.edsoo.ru/
https://resh.edu.ru/
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