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IlosicHuTeNBLHAA 3alIHCKA

Pabouas nporpamma no yaebnomy npeamety «Xumusi» A 10-11 kmaccoB COCTaBIEHA HA OCHOBE
OI'OC COQO, yrtBepkIeHHOro mnpukKazoM MuHnucrepcTBa mnpocsemienus ot  12.08.2022 No732,
yuebnoro rana MAOY COI Ne22 r. Tomcka, ¢ yuetom (enepaibHOi pabodeld mporpaMMsbl 110
xumun. Paboyas mporpaMma siBsieTCS 4acTbI0 OCHOBHOM 00Opa3oBaTENbHON MPOTrpaMMbl CPEIHETO
obmero oopazopanuss MAOY COIL Ne22 r. Tomcka.

[IporpaMMa moO XWMHHM Ha YpOBHE cpemHero oOmero obOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®enepanpHOro 3akoHa OT 29.12.2012 Ne 273-®3 u3MeHHUTh CYLIeCTBYET JOMOJTHEHUSIMHA U U3MEHEHHS OT
2022 r. «O6 obpazoBanuu B Poccuiickoit @enepanum», TpebOBaHUI K pe3ynbTaTaM OCBOCHHS (enepabHON
o0Opa3oBaTelIpbHON TMpOrpaMMbl cpefHero obmero oOpaszoBanus (POII COO), mnpencraBneHHBIX B
®denepansHOM TOCyIapcTBeHHOM oOpaszoBarenpHOM craHmapte COO, ¢ yuérom Konnemnmmu mpernomaBaHus
y4eOHOTO TIpeaMeTa «XHUMHUs» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit Demeparun, pearn3yrommx
OCHOBHBIE 00pa30BaTeNbHBIC MPOTrPaMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeru pa3BUTHsS BOCIUTAHUS B
Poccwiickoit @enepanyu Ha miepuox a0 2025 roga» (Pacnopsbkenue [IpaBurensctBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY OJIX0/I0B K pa3paboTKe MporpamMMbl 0 XUMHH, K ONPEAeTIeHUI0 001Iel cTpaTerud o0y4yeHus,
BOCTIMTAHMS U Pa3BUTUS 00ydaromuxcsi cpelcTBaMu ydueOHoro mpeamera «Xumus» g 10-11 xmaccoB Ha
0a30BOM ypoBHE cocTaBwiIM KoHUentyaibHble nosoxkeanss ®PI'OC COO o B3anMo0OyCIOBICHHOCTH LieJIeH,
coJiep KaHusl, Pe3yJIbTaTOB 00yueHHs U TpeOOBaHUIl K yPOBHIO IOJATOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe 00pa3oBaHUE, II0JIydyaeMoOe BBIIYCKHHUKaMH 0011eo0pa3oBaTeIbHONM —OpraHu3alu,
SIBIISIETCS. HEOTHEMJIEMOH 4acThi0 UX 00pa3oBaHHOCTUH. OHO CIYKHUT 3aBEPILIAIOIIMM 3TAalloM pean3aliy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YypOBHE KIIIOYEBBIX LEHHOCTEH, NPUCYIIMX LEJIOCTHOH cHcTeMe
XMMUYECKOro 0O0pa3oBaHMs. OTH LEHHOCTH KacaroTCs II03HaHMS 3aKOHOB IPHPOIbI, (HOPMHUPOBAHUS
MHUPOBO33PEHHS U OOLIEH KYJIbTYyphl YEJIOBEKA, a TAKXKE IKOJIOIMYECKH 0OOCHOBAaHHOTO OTHOLIECHUS K CBOEMY
30POBBIO U MPHUPOJHOH cpele. Peanmsyercs xumuyeckoe oOpa3zoBaHue 0Oydyaromuxcs Ha yPOBHE CPEIHETO
o0Imiero oOpa3oBaHUsl CpeICTBAMU Y4YeOHOTO TpeaMeTa «XHUMUs», COACpKaHHE U TMOCTPOEHHE KOTOPOTO
OIIPEACIICHEI B ITPpOrpaMMe 1o XuMuu ¢ YLIéTOM CHeI_H/I(bI/IKI/I HayKU XUMUH, e€ 3HaueHHs B IMO3HAHUU IIpUpOAbI
W B MaTepUAILHON KU3HHM OOIIECTBa, a TaKkXkKe C Y4ETOM OONMX Iiejeld M MPHUHIMIIOB, XapaKTePH3YIOIINX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeHero obmero oopa3oBanus B Poccuiickoit deneparum.

XUMUS KaK JI€MEHT CUCTEMBI €CTECTBEHHBIX HAyK HTPAET 0COOYIO POJIb B COBPEMEHHOW ITUBUIIM3AIINH,
B CO3JIaHMU HOBOM 0a3bl MaTepUabHOM KyabTypbl. OHa BHOCUT CBOH BKJaJ B (DOPMUPOBAHUE PAIMOHAIBHOIO
HAYYHOTO MBIIUICHHS, B CO3JaHUE IEJIOCTHOTO TPEJCTABIEHUS 00 OKPYXKAIOIIeM MHpEe KaK O EIMHCTBE
MPUPOJBI U YeJOBEeKa, KOTopoe (OpMHUpPYETCS B XMMHHM Ha OCHOBE IMOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa
OKpYXaromero Mmupa, 0OCO3HaHUA B3aUMOCBA3U MEXIAY CTPOCHHUEM BCUICCTB, UX CBOMCTBAMH M BO3MOXKHBIMU
00JTaCTSIMA IPUMCHEHHUSL.

Tecuo BSaHMOHCﬁCTByH C ApyruMm €CTECTBCHHBIMHM HayKaMH, XUMHA CTajia HEOTHhEMIIEMOHN YaCTBIO
MHPOBOIl KyJIbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEUNIHOIO TpPyAa M XU3HU KaXIOTo 4ieHa oOIecTsa.
COBpeMeHHaH XUMUA KaK HayKa CO3MAaTcCiibHaA, KaK HayKa BBICOKUX TEXHOJIOTHI HallpaBJICHA Ha PCIICHUC



rIO0ABHBIX TPOOJIEM YCTOWYHMBOTO PAa3BUTHS UEIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOW, MHIICBOH,
9KOJIOTHUYECKON 0€30MacHOCTH U OXPaHbI 3J0POBBSI.

B cootBercTBHM ¢ OOmMMMH LENIMH M TPUHIMIAMH CPEAHEro OOIIero oO0pa3oBaHUs COAEp)KaHHE
npeamera «Xumus» (10—11 kimaccel, 0a30BBIl YpOBEHb HM3yuUeHHS) OPHUCHTHUPOBAHO MPEHMYILIECTBEHHO Ha
OOIIEKYIbTYPHYIO TOATOTOBKY OOyd4aromuxcsi, HeoOXOAMMYI0 MM JUIs BBIPAaOOTKH MHPOBO33PEHUYECKUX
OPHEHTHPOB, YCIICHIHOTO BKIIIOYCHHUS B KHU3Hb COLIMYyMa, IPOIOJDKEHHsI 00pa30BaHusl B Pa3IMUHBIX 00IaCTX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBnsomymMy npeaMeTra « XUMUs» SBISIFOTCS 0a30BbIe Kypehl — «Oprannueckas Xumusa» 1 «O0mas
W HEOpraHWYecKas XHMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUsl KOTOPBIX SIBISIIOTCSI OCHOBBI 0a30BOii
HayKd: CHCTeMa 3HAaHWH IO HEOpPraHM4YecKOd XMMHUHU (C BKIIOYEHHEM 3HAaHMH M3 OOIIEH XUMHH) U
oprannueckord xumuu. OopmMupoBaHUEe AAaHHON CUCTEMBl 3HAHUHM NPH M3YYEHUH MHpeAMeTa O0ecleurBacT
BO3MOXXHOCTb PacCMOTPEHHsSI BCETO0 MHOT0OOpa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHHA, 3aKOHOB U TEOPHH
XUMHH.

Crpykrypa coaepkaHus KypcoB — «OpraHudeckas xuMus» U «OOIIas U HEOPraHUYECKasT XUMHSD
copMHpOBaHa B MpOrpamMMe Mo XUMHU Ha OCHOBE CHCTEMHOTO MOAX0/a K U3Y4YeHHUI0 y4eOHOro MaTepuaia u
00ycIIOBJIeHa MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHHMH HA ONpPENEIEHHBIX TEOPETUYECKUX YPOBHSIX.
Tak, B Kypce OpraHM4ecKOil XMMHHU BEIeCTBA pacCMaTPHUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOEHUS
OpraHUYeCKUX COEIMHEHHUM, a Takke Ha YPOBHE CTEPEOXHMHYECKHX W 3JIEKTPOHHBIX MPEACTaBICHUNA O
cTpoeHu BemiecTB. CBeeHus1 00 M3yd4aeMbIX B Kypce BEIIeCTBaX JaloTcs B Pa3BUTHH — OT YTIICBOAOPOIOB JI0
CIIO)KHBIX OHOJOTHYECKH AaKTHBHBIX COEAMHEHHH. B Kypce OpraHMveckoid XWMHHU TONYy4YaloT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TIepBOHAYANBHBIE TIPEACTABICHUS O
XUMHYECKON CBS3M, KIACCH()MKAIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEHIECTB OT HX
CTPOCHHS, O XUMHUECKOHN PEaKIii.

[Tox HOBBIM yTTIOM 3peHUS B MpenMeTe «XUMUs» 0a30BOTO YPOBHS PacCMaTpPHUBAETCS W3YYCHHBIA Ha
YPOBHE OCHOBHOTO O0IIEero oOpa30BaHUsA TEOPETUUYECKU Marepuail ¢ (HaKTONOTHYECKHE CBEACHHUS O
BElIeCTBaX WM XMMHYECKOW peaknuu. Tak, B 4YaCTHOCTH, B Kypce «OOmas u HeopraHW4ecKas XHUMHD»
0o0yJaromMMcsl  MPENOCTABISAETCS  BO3MOXKHOCTH ~ OCO3HATh 3HAYEHHE IIEPUOAMYECKOTO 3aKOHAa C
00IIeTeOPETUIECKUX U METOIOJIOTHIECKUX TO3HINN, TIy0XKe TOHATh UCTOPHYECKOEe M3MeHeHHe (pyHKIuit
ATOTO 3aKOHA — 0T 0000MIaroIIeH 10 OOBICHSIONIEH 1 TPOTHOZUPYIOMIEH.

Enunas cucrema 3HaHWH 0 BaKHEUIIMX BEIIECTBAX, MX COCTaBE, CTPOSHUH, CBOWCTBAX M NMPUMEHEHHH,
a TaKKe 0 XUMUYECKHUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHHS JIOTOHAETCS B Kypcax 10 u
11 k71accoB 3ae€MEHTaMU COAEPKAHUS, UMEIOLIUMU KyJIbTYpOJOTHYECKUN W MPUKIAAHOW XapakTep. OTH
3HAHUS CIIOCOOCTBYIOT IMOHMMAHHWIO B3aUMOCBS3M XHMHUHU C JPYTMMH HayKaMmH, PacKpbhIBalOT €€ pojb B
MMO3HABATENIFHOM M TPAKTHUYECKON JEATEIhbHOCTH UYEeNOBEKa, CIOCOOCTBYIOT BOCIIMTAHHIO YBaXKEHUS K
MPOIIECCY TBOPYECTBA B 00JACTH TEOPHH M TPAKTHUECKUX MPHIIOKEHUH XWMHHW, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH
OCMBICIIBATh WH(POPMAIMIO W TPUMEHSTH €€ I TIOTOJIHEHUS 3HAHWH, pEIleHUs WHTEIUIEKTYalbHBIX WU
SKCIEPUMEHTAIIBHBIX HCCIEI0BATENbCKUX 3a1au.B memom coxmepxkanue y4yeOHOro mnpeamera «XHUMHS»
JaHHOTO YPOBHS M3Y4€HHsI OPHEHTHPOBAHO Ha ()OPMHUPOBAHKE Y OOYUAIOLIMXCSI MEPOBO33PEHUYECKO OCHOBBI
JUIS  TIOHMMaHus (QuiIocoCKuX uWAeH, TaKkuX KakK: MaTepualbHOE EIWHCTBO HEOPTaHWYEeCKOTO W
OpPraHWYEeCKOTO MHpa, OOYCIOBICHHOCTh CBOICTB BEIIECTB MX COCTaBOM W CTPOEHHEM, IT03HABAEMOCTh
MPUPOAHBIX SBICHUH MYTEM DKCIEPUMEHTa M PEIICHUS TNPOTUBOPEUMA MEXJy HOBBIMU (aKTaMu |
TEOPETUIECKUMHU TPEANOCHIIKAMH, OCO3HAHUE POJM XMMHH B PEIICHHH 3KOJOTHYECKHX MPOOJIEM, a TaKxkKe
pobeM cOepeKeHHUs FHEPTETUHIECKUX PECYPCOB, ChIPhs, CO3JIaHHUS HOBBIX TEXHOJIOTHIA U MaTEPUAIIOB.

B muane pemeHust 3ama4  BOCIUTAHUS, Pa3BHTUS W COIMAIM3ANMN  OOYYAIONIMXCS TPUHSTHIC
MPOrpaMMOM 10 XUMHUHU TOAXOMBI K ONPENEICHUIO COAEP)KaHNS U TTOCTPOEHUS MpeAMETa MpeIyCMaTPUBAIOT
(hopMHpoBaHNE YHUBEPCATHHBIX YYEOHBIX JEWCTBUH, NMEIOIUX 0a30BOE 3HAYEHHWE JUIA Pa3IMYHBIX BHIOB
JIeSITEIBHOCTU: pellieHnss npoOJeM, IMOWCKa, aHanu3a W 00paboTKM WHGOpPMAIUK, HEOOXOJUMBIX JIJIs
NpUOOPETEHHS OMbITa MPAKTHYECKOW M HCCIIEOBATENbCKOM NEesTEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MMO3HAHUH XVMHH.



B npakTuke mpenonaBaHus XMMHH KaKk Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus, TaK U HA YPOBHE
cpeaHero oOmiero oOpa3oBaHUs, NPU ONPEAETICHUU COJEPKATENbHOW XapaKTEPUCTHKH IeNied W3ydeHUs
npeaMeTa HalpaBiICHWEM NEPBOCTEIICHHOW 3HAYMMOCTH TPAJAWLMOHHO NpH3HAETCS (HOPMHPOBAHUE OCHOB
XMMUYECKON HayKH Kak OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOH AEATENFHOCTH YelloOBeKa M
KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKONH TOYKM 3peHHMs TaKOW MOAXoJ K
OTIpEIETICHUIO LIeTIeN N3y4eHNUs IPEeMETa ABIAETCS BIIOJIHE ONPaBAAHHBIM.

CormnacHo AaHHOW TOYKE 3pEHHS TNIABHBIMH LIEISIMUA U3YYEHUS TIpeaMeTa « XuMus» Ha 0a30BOM ypOBHE
(10 —11 xu1.) sIBISAROTCSL:

e  (opMmpoBaHHE CHCTEMBI XUMHYECKUX 3HAHNN KaK BaXKHEHIIIEH COCTABIIAIONIEH ecTeCTBEHHO-HAYTHOM
KapTHUHBI MHpa, B OCHOBE KOTOPOW JIeXKAT KIFOUEBbIEe TTOHATH, (hyHIaMEHTAIbHBIE 3aKOHBl M TEOPUU XUMIIH,
OCBOEHHE SI3bIKa HAayKH, YCBOCHWE ¥ MOHMMAaHWE CYITHOCTH IOCTYMHBIX OOOOIIEHHH MHUPOBO33PEHUECKOTO
XapakTepa, 03HAaKOMJICHHE C HICTOPUEH MX Pa3BUTHSA U CTAHOBIICHUS,

e  (opmmpoBaHHE U Pa3BUTHE MPEICTABICHUI O HAYYHBIX METOAAX MO3HAHUS BEIIECTB W XUMHUYECKUX
peakuuii, HEOOXOMUMBIX UIsI TPHOOPETEHUS YMEHUH OPHEHTHUPOBATHCS B MHPE BEIIECTB W XUMHUYECKUX
SIBJICHUM, UMEIOIIHUX MECTO B IPUPOJE, B MPAKTUYECKON U MOBCEIHEBHON KU3HU;

o pa3BuTUC yMCHI/IP'I u CHOCO6OB JACATCIBHOCTHU, CBA3aHHBIX C Ha6JIIO)ICHI/ICM u O6’b$ICH€HI/IeM
XIMHYECKOTO SKCIIEPHUMEHTa, COOMI0CHNEM TIPaBHII OE30IIACHOTO OOPAIIIeHHUS C BEIECTBAMH.

Hapsiny ¢ aTum, comepkarenpHas XapakTepUCTHKA [eel U 3a7ad U3ydeHHus peMeTa B IporpaMMe o
XMMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMHU MPHOPUTETAMH B CUCTEME CPETHETO OOIIETo
oOpa3zoBanus. CeromHs B MPETNOAaBaHAH XMW B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTeHNE MPAKTUIECKOM
KOMITOHEHTE CO/Iep KaHusl O0yUYeHHs, OPHEHTHPOBAHHOW Ha MOATOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeIbHON
OpTraHM3allNH, BIAJEIONIETO He HAOOPOM 3HaHUH, a (PyHKIIMOHATHLHOW TPAMOTHOCTHIO, TO €CTh Clloco0aMu 1
YMEHHUSIMHA aKTUBHOTO TTOYYEHHUS 3HAHUN W PUMEHEHUS UX B PEANBHOM KU3HU /IS PEIICHUS MPAKTHYECKUX
3aad.

B cBs3u ¢ 3THM Tipu B3y4YeHUH TpeaMeTa «XHUMUsS» JOMHUHHUPYIOIIee 3HAaYeHHe MPUOOPETAIOT TaKue
LIeNH U 33]1a49H, KaK:

amanranus OOydYalomMXcs K YCIOBHSIM JIMHAMHUYHO pPa3BUBAIOIIETOCS MHpa, (HopMHUpOBaHUE
WHTEIIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIHHOMY
MPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSX, CBS3aHHBIX C BEIIECTBAMH M WX
MIPUMEHEHHUEM;

(dopMupoBaHHE y OOYYarOIIMXCS KIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETCHIIUH), HWMEIOIINX
YHUBEpCAIbHOE 3HAYEHHWE IS PA3IUYHBIX BHUJIOB JCATEIBHOCTH: PEIICHUS NpoOieM, MOWCKa, aHauu3a |
00paboTku nHYOPMALINK, HEOOXOIUMBIX JIJISl IPUOOPETEHUS OIBITA ASSITEIHLHOCTH, KOTOpas 3aHMMAeT BaKHOE
MECTO B MTO3HAHWH XUMHUH, a TAKXKE I OIIEHKH C TIO3UIIMIA SKOJIIOTUIECKON O€30MaCHOCTH XapaKkTepa BIHSHUS
BEIIECTB U XMMHUYECKHUX MIPOIIECCOB HA OpPTaHU3M UYEIOBEKa U IPUPOAHYIO CPELyY;

pasBUTUC IIO3HaBAaTCIbHBIX HNHTCPECOB, HWHTCJUJICKTYAJIbHBIX u TBOPUYCCKUX CocoOHOCTEN
00yYaroIuXxcsi: CHOCOOHOCTH CaMOCTOATENILHO MPHOOpPETaTh HOBbIE 3HAHWS M0 XUMHH B COOTBETCTBHU C
JKN3HCHHBIMU HOTpe6HOCT51MI/I, HCIIOJIb30BaTh COBPEMEHHBIC I/IH(i)OpMaIII/IOHHBIC TEXHOJOIMU JIs1 IIOMCKa H
aHaJIn3a yueOHOH ¥ Hay4HO-TIOMYJIAPHON HH(pOPMAIMK XMMHYECKOTO COICPIKAHMU;

dbopmupoBaHre W pa3BUTHE Yy OOYYAIOIIMXCA AaCCOIMATHBHOTO M JIOTHYECKOTO MBITUICHHUS,
HaOJIOIaTeNFHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B YaCTHOCTH, IPH
IIJIAaHUPOBAHUHN U TPOBEACHUN XUMHNYCCKOI'O SKCIICPUMEHTA,

BOCITUTaHNE ¥ 00yJArOIIIXCS YOSKIEHHOCTH B TYMAaHUCTUIECKOW HAIIPABIICHHOCTH XUMHH, €€ BaKHOM
poJin B pCIICHUN rI100aJIbHBIX HpO6J’IGM palrOHAJILHOI'O IPHUPOAOIIOJIb30BaHsA, ITIOTIOJTHEHUA SHEPTCTUYCCKUX
pPECYpCOB M COXpaHEHHWs] MPUPOJHOTO PAaBHOBECHS, OCO3HAHHSI HEOOXOIMMOCTH OEpEKHOTO OTHOIICHHS K
MPUPOJIE M CBOEMY 370POBBIO, a TaK)Ke MPHUOOPETEHHs OMbITAa HCIIOJb30BAHUS TONYYEHHBIX 3HAHWHA IS
MIPUHATHUA T'PAMOTHBIX pemeHHﬁ B CUTyalluAX, CBA3aHHbLIX ¢ XUMHWYCCKUMU ABJICHUSIMU.

B yde6GHOM maHe cpemHero oOmiero oOpa3oBaHUS MpeAMET «XHUMHS) 0a30BOTO ypOBHS BXOIUT B
COCTaB MpeaMETHON 001acT «EcTecTBeHHO-HAYUHBIC PEIMETHI.



OOmee 4KCIO YacoB, OTBENEHHBIX JJIS U3yUeHUS XUMHUHU, Ha 0a30BOM YpPOBHE CPEIHErO OOIIETro
oOpa3oBanus, coctaiser 136 gacos: B 10 kimacce — 68 yacoB(2 yac B Henenro), B 11 kmacce — 68 wacos (2 uac
B HEJICIIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenmeT opranndyeckoi XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYECHUE B MOITYYEHUU HOBBIX
BEIIECTB U MaTepuaioB. Teopus cCTpoeHUs opraHuueckux coennHeHuil A. M. bytneposa, e€ ocHOBHbIE
nosoxeHusi. CTpyKTypHble (OpMYJIBl OPraHMYECKHX BEIISCTB. | oMonorus, nM3oMmepus. XUMHUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHIX — OAMHAPHBIE U KPaTHBIE CBSI3U.

[lpeacraBnenue o KiIacCUPUKANUKW OpPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHM4ecKux
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMs BAKHEHINIMX TPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCepUMEHTaJIbHbIE METOABl H3YYEHHUS BEIIeCTB M HUX MPEeBpallleHHil: O3HAaKOMJIEHHE C
o0Opa3iaMi OpraHMYecKUX BEIIECTB M MaTephajaMH Ha WX OCHOBE, MOJEIHPOBAHUE MOJECKYI
OpPraHUYECKUX BEILECTB, HAOMIOACHHWE W OMHCAHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIECHHIO
OpraHUYECKUX BEIECTB MIPU HAarpeBaHHH (IUIaBJIeHHE, 00yTIIMBAaHIE U TOPCHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKUH psiA. MeTaH u 3TaH — NpocTenlne npeacTaBUTENN
AIKaHOB: (U3UUECKHME M XMMHUYECKUE CBOWCTBA (peakUMy 3aMEIICHUS W TOPEHUs), HAXOXKICHHUE B
MIPUPOJIE, TOIyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTMYECKHMH psAd. OTWIEH W NOpPONWIEH — MpocTeHiine
NPEACTAaBUTENN AIKCHOB: (u3uyeckne MW XUMHUYECKHE CBOHCTBa (peakuuyd THIAPUPOBAHUS,
rajJlOreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aLiH ), OIyYeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u MetwinOyraauen-1,3: cTpoeHre, BaXKHEUIINE XUMIYECKHUE CBOMCTBA
(peaxuus nonuMepusauun). [lomyyeHne CHHTETHYECKOrO KayuyKa U pe3UHBI.

AJKMHBI: cOCTaB M OCOOEHHOCTU CTPOCHMS, TOMOJIOTHUECKHH psill. AUETHICH — MpOCTEHInunit
NpPEACTABUTENb AJKUHOB: COCTaB, CTpOEHHE, (U3MYECKUE M XUMHYECKHE CBOWCTBAa (pEeaKUuH
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALMN, TOPEHHST), TOJIyYeHUE U IPUMEHEHHE.

Apensl. bensom: cocraB, crpoeHHe, (QU3MYECKHME W XUMHUYECKHE CBOWCTBAa (peakUuH
raJloreHUPOBaHMS U HUTPOBAHMS), IOJyUeHUE U IPUMEHEHUe. 10yo: cocmas, cmpoenue, husuieckue u
Xumudeckue CeolUcmea (peakyuu 2an02eHuposanusi U HUMPOBAHUs), NONYUeHUue U HNpuMeHeHue.
ToxcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, NMPHUHAIEKAIIUMU K PA3INIHBIM
KJIaCCaM.

ITpupoaHble HCTOYHHMKH YTiieBoAopoAoB. [Ipupoanslii ra3 u nonyTHele HedTsHbIE Ta3bl. HedTs 1
e mnpoucxoxnaenue. CrocoObl mepepaOoTkuM HE(TH: TEPErOHKA, KPEKUHI  (TEPMHUYECKHH,
KaTaJIMTHYeCKuit), muponu3. [IpoaykTel nepepaboTku He(TH, NX TPUMEHEHHE B MPOMBILIJICHHOCTH U B
ObITy. KaMeHHBIH yroib 1 IpOAYKTHI €ro nepepadoTKy.

OKCTepUMEHTaIbHbBIE METOABl HW3YYEHHUS BEIIECTB W WX MPEBpAIlleHU: O3HAaKOMJIEHHE C
o0pa3iamu TIacTMacc, KaydyKoB U pe3uHsbl, kouiekiwn «Hedtb» u «Yronby, MoJienupoBaHue MOJIEKYI
YTIIEBOJIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIECHIE MPAKTUYECKONW PabOTHI: MONyYEeHHE 3THUJICHA U

M3yUYEHHE €T0 CBOMCTB.

PacuérHeble 3a1aun.

Borunciienust Mo ypaBHEHHIO XUMHYECKOH peakimu (Macchl, 00bEMa, KOJIMYECTBA HCXOHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH 10 M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB WJIHM MPOAYKTOB PEAKIINH).

Kucnopoaconep:xamue oprannyeckue coeIMHEHHUS

[MpenenbHbIEe OHOATOMHBIE CITUPTHI. METaHON U ATAHOI: CTpOEHHE, (PU3NYECKUE U XUMHUYECKHE
CBOWCTBA (peakLUMU C AaKTUBHBIMH MeETallylaM{, TaJOr€HOBOJOPOJAMH, TOpEHHE), INPUMEHEHHE.



BonopomHbie cBsi3M MeXIy MOJCKyJaMH CHUpPTOB. JlelicTBHE MeTaHOlIa W 3TaHOJA HAa OPraHU3M
YeNoBeKa.

MHoOroaTtoMHbIe CIUPTHL. JTWICHIIIMKOIb U TIIMIEPUH: CTPOCHUE, (DU3MUYSCKUE U XUMUYCCKHC
CBOICTBa (B3aMMOJICHCTBHAE CO INEIOYHBIMU METaJUIAMH, KAUSCTBCHHAs pEaKIUsi HAa MHOTOATOMHBIC
crupThl). JleficTBUe Ha opraHu3M YenoBeka. [[puMeHeHre riuiepuHa U STHICHTITMKOJIS.

®DeHOM: CTPOCHUE MOJICKYJIbI, (PU3MYECKUE M XUMUYECKHE CBOHCTBA. TOKCHYHOCTH (heHoua.
[Tpumenenue deHomna.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAerH: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHUE
CBOICTBA (peaKIny OKUCICHHS U BOCCTAHOBIICHUS, KAUECTBECHHBIC PEAKIIUH), TTOJyYCHUE U IPUMEHEHHE,

OIHOOCHOBHBIC TIpEJCNbHBIC KapOOHOBBIC KHUCIOTH. MypaBbHHAasE M YKCYCHasi KHCIIOTHI:
cTpoeHue, (U3MYECKMe W XUMHUYECKHE CBOWCTBa (CBOMCTBaA, OOIIMe sl Kiacca KHCIOT, pPeaKIus
stepuduKanmm), MoyueHue u npuMeHeHue. CTeaprHOBas W OJICMHOBAsl KHCIOTHI KaK MPEACTaBUTEIN
BBICIIIUX KapOOHOBBIX KMCIIOT. MBLIa KaK COJIM BBICIITUX KapOOHOBBIX KUCJIOT, HX MOIOIIEE JCHCTBUE.

Crnoxable 2QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MApONU3 ClIOXHBIX 3QHUPOB. JKUPHL.
I'unpoins xupos. [IpuMeHeHue KUpoB. bronoruyeckas posib )KUPOB.

YrneBoapl: coctaB, KinaccuuKamus yrieBogoB (MOHO-, AWM- W Tojucaxapuisl). [mokoza —
NPOCTEHIINI MOHOCAaXapHl: OCOOCHHOCTH CTPOCHHUSI MOJICKYJbI, (PU3HYECKHEe M XMMHUYECKUE CBOMCTBA
(B3aumopeiictBue ¢ ruapokcugom Mmemu(ll), okucieHne ammuavyHbIM pacTBOpoM okcuzaa cepedpa(l),
BOCCTaHOBJICHUE, OpOKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHPOJE, MPUMEHEHHE, OMOIOTHYECKasl POIlb.
®otocunres. PpykTo3a Kak H30Mep TIIOKO3BI.

Kpaxman wm memmonoza kak mpupogHble momuMepbl. CTpoeHHWe Kpaxmalla W IEeJUTIONIO036I.
dusnveckrie 1 XUMUYECKIE CBOMCTBA KpaxMaia (THIPOIH3, KAaueCTBEHHAS PEAKIIHSI C UOJIOM).

DKCTepUMeHTaIbHbIE METOIbI M3YYEHHUS BEIIECTB M X MPEBpAIllEHU: TpOBeeHNEe, HAOI0IeHNE
W OIMCaHWe JEMOHCTPAlMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIUH OJHOATOMHBIX
cniuptoB (okucaenue sraHona okcuaoM mean(ll)), MHOroaToOMHbBIX CTUPTOB (B3aUMOICHCTBHE TIHIICPHHA
¢ runpokcunom menu(ll)), ampnernaoB (OKuCIIieHWE aMMHAayHBIM pacTBOpoM okcuma cepedpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBue Kpaxmaia C HOIOM), TPOBEACHHUE TNMPAKTUYECKOH paboThI:
CBOICTBA pacTBOpa yKCYCHOM KHCIIOTHI.

Pacuérnple 3anaym.

BrruricnieHuss 1o ypaBHEHHIO XUMHYECKOW peakuuu (Macchl, 00b&éMa, KOIMYECTBa HCXOJHOTO
BEIIeCTBA WJIM TPOAYKTa PEaKIHH 10 M3BECTHHIM Macce, 00bEMY, KOJIUYECTBY OIHOTO W3 HCXOJHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINN ).

A3oTcojepKalie oOpraHnIecKie COeTMHEHMS.

AMPHOKHUCIIOTBI Kak aM(OTepHbIE OpraHuYeckue coequHeHrs. Du3mueckne W XUMHUYECKUE
CBOICTBa aMUHOKHCIIOT (Ha IpUMepe MIHINHA). bronornyeckoe 3HaueHne aMIUHOKUCIOT. [lenTumb.

benku kak mpupoHBIE BRICOKOMOJIEKYIISIPHBIE COSMHEHNUs. [lepBuiHas, BTOpHUYHAS U TPETUIHAS
CTpYKTypa OenkoB. XMMHYECKHE CBOIMCTBA OEIKOB: THAPOIU3, JIEHATYpAllUsl, KAaUeCTBEHHBIE PEaKI[UH Ha
Oenku.

OKCHepUMEHTAIIbHBIE METOIBI U3yUEHHUS BEIIECTB U WX IMPEBpAICHUN: HAOIIOCHHE W ONUCAHNE
JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpaIKs OCIIKOB IIPH HArPEBaHUH, IBETHBIC PEAKIIMU OCIKOB.

BbicokomoJieKyIsipHbIE COeTUHEHHUS

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJIIPHBIX ~ COCOUHEHHN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTETEeHb IMOJMMEPU3AINH, CpenHss MoleKynspHas Macca. OCHOBHBIC METOJBI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSJIMHEHHUN — TIOJIMMEPHU3AIIHS U TIOJIMKOH ICHCAIHS.

DOKCIiepUMEHTANBHBIE METOJIbI W3YyUCHHs BEIIECTB M WX NPEBPAlICHUN: O3HAKOMIICHHE C
o0pa3iamMu MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MeKIpeIMETHBIE CBSI3H.

Peanmzamusi MeXnpeAMETHBIX CBS3€M NpW H3y4eHHH opraHudeckod xummm B 10 Kimacce
OCYIIIECTBJISICTCS Yepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK W IMOHSITHUH,
SIBIISOIUXCSA CUCTEMHBIMH IS OT/IENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.



OOmme ecTtecTBEeHHO-HAy4YHBIE TOHSTHSA: SBJICHHE, HAy4HBIH (DakT, THIlOTE3a, 3aKOH, TEOPHS,
aHalM3, CHUHTE3, KiacCHpUKauus, TMEPUOJNYHOCTb, HAONIOACHUE, UW3MEpEHHE, OSKCIICPUMEHT,
MOJIETUPOBAHUE.

Owusnka: Marepus, dHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyla, SHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSHHWE BEIICCTBa, (pU3MYECKHE BEIWYMHBI M COUHMLBI HX
U3MEPEHHS.

Buonorus: kierka, opranusMm, Ouochepa, oOMeH BemlecTB B oOpraHusme, (HOTOCHHTES,
OHMOJIOTMYECKN aKTUBHBIE BelecTBa (OCIKH, YII€BOABL, )KUPHI, HEPMEHTEHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHonoOrUs: MNUIIEBBIE TMPOAYKTHl, OCHOBBI PAlMOHANBHOTO THTAHHS, MOIOIIME CpPEACTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckue 0CHOBbI XUMHUH

XUMUYECKHUH 37eMeHT. AToM. SIIpo aToma, W30TOIBL. DJIEKTPOHHAs 000JI0YKa. DHEPTeTHUCCKHE
YPOBHH, TMOAYPOBHH. ATOMHBIE opOuTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH pachpeieseHus
3JIEKTPOHOB 1O OpOMTAISIM B aToMax dJIEMEHTOB IIE€PBBIX UETHIPEX MEPHOAOB. OJIEKTPOHHAS
KOH(UTYpaIns aTOMOB.

Ilepuonnueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHToB /. Y. Menneneesa.
CBs13b EpUOANYECKOTo 3aKoHa U Ileproguueckoil cucteMbl xumMudeckux 3meMeHToB [[. 1. Menneneena
C COBPEMEHHOM TEOpHEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHMHYECKHX
3JIEMEHTOB M O0pa3yeMbIX MMM IPOCTBIX M CJIOKHBIX BELIECTB [0 IpyINaM M IepuojaM. 3HaYeHHE
MIEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BelecTBa. XUMHYECKas CBS3b. BUIpl XUMHYECKON CBA3M (KOBAJICHTHAsl HEMOJSPHAS U
NOJISIpHAs, WOHHAs, MeTauIMuecKkas). MexaHu3Mbl 00pa3oBaHMS KOBAJEHTHOM XWMHUYECKOH CBSI3H
(oOMeHHBI W OHOPHO-aKUENTOPHBIH). Bomoponanas cBs3b. BaneHTHOCTB. DnEeKTpOOTpPULATETBHOCTS.
Crenens okuciaeHus. OHBI: KaTHOHBI U AHHOHBI.

BemecTBa MONEKYISPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHA. 3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
Tunsl KPUCTANINIECKUX PEIETOK. 3aBUCUMOCTb CBOWCTBA BEIIECTB OT THIA KPUCTAIUIMYECKON PEIIETKH.

Ilonsatre o nucnepcHeBIX cucTeMmax. VICTUHHBIE W KOJUIOMIHBIE pPacTBOpBL. MaccoBast noms
BEIIECTBA B PACTBOPE.

Knaccudpukanus HeopraHuueckux coeguHeHH. HomeHknaTypa HEOpPraHMYeCKHX BEILECTB.
I'eHeTndeckas CBA3b HEOPraHUYECKUX BEUIECTB, MPUHAAIEKAIUX K Pa3IMUHBIM KJIaccaM.

Xumnueckas peakuusi. Knaccnpukanus XMMHYECKUX peakUil B HEOPraHWIECKOM U OpraHn4YecKoil
XUMHH. 3aKOH COXpPAaHEHMsI MacChl BEIIECTB, 3aKOH COXPAHEHUS W IMPEBpAIlEHUs SHEPTUM TNpHU
XUMHYECKHUX PEaKIUIX.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IHYHbIX (pakTopoB. OOpaTuMBbIe peakiiui. XUMUIECKOe
paBHOBecHe. DaKTOPHI, BIUSAIOIIME HA COCTOSIHUE XUMUYecKoro paBHoBecus. [Ipunnun Jlellarenbe.

OnexTponutndeckas auccorpanus. CruiabHbIE U ci1a0bie IeKTpoauThl. Cpefa BOAHBIX PacTBOPOB
BEIIIECTB: KHCTasl, HEHTpaIbHas, MIEeT0IHAs.

OKHCANTETHFHO-BOCCTAHOBUTENBHBIE PEAKITIH.

OKCTepUMEHTaIbHbBIE METOJbl WM3YYEHHWS BEIIECTB M WX MPEBpAIlEHUI: MEMOHCTpAaIus TaOiIuIl
«llepuoanueckass cucrema xumudeckux osnemeHtoB J[. M. MengeneeBa», wu3ydeHUe Mojeien
KPUCTAJUTMYECKUX PEMIETOK, HAOIIONCHUE W ONMUCAHUE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBEIX OIBITOB
(pa3nmokeHue TMEpPOKCHIAa BOJAOPOJA B MPUCYTCTBUM KaTalIW3aTopa, OIpeNelIeHuEe Cpeibl PacTBOPOB



BEIICCTB C IOMOIIbI0 YHHUBEPCATBHOTO WHIUKATOpPA, pPEAKIMH WOHHOTO OOMEHa), IPOBEICHHUEC
MPaKTHYECKOH paboThl «BiusHUe pa3nuyHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUN.

PacuérHbie 3anaun.

Pacuétel mo ypaBHEHUSM XHUMHYECKUX pEaKIHMi, B TOM YHUCJIE TEPMOXMUMHUYECKHE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSTHUSI «MACCOBAsI TOJISI BEIIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenune nemeramoB B [lepuoguueckon cuctemMe xuMuueckux sneMenToB . H.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MYECKUE CBOWCTBA HEMETAIUIOB. AJUTOTpOIUS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cepsl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BAXKHEHUIINX HEMETAIUIOB (TaJIOTCHOB, CEphl, a30Ta, Gocdhopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPIKAIINX KUCIOT, BOAOPOIHBIX COCITUHEHHUI).

[IpumeHeHne BaXXHEHIINX HEMETAILIOB U UX COCTMHEHUH.

Mertamnel. [lonoxxenne meraimioB B llepuogmueckoid cucteMe XumMu4eckux snemeHToB [ .
MenneneeBa. OCOOCHHOCTH CTPOSHUS JICKTPOHHBIX 000JIOUYEK aTOMOB MeTayuioB. O0mue dusnueckue
cBoiicTBa MeTauioB. CIIaBbl METAJIOB. DIIEKTPOXUMHUYCCKUH PsiJT HAPSSKEHUH METaJIOB.

XUMHYECKHE CBOMCTBA BXKHEHMINIMX METANIOB (HATPHUM, Kalui, KadblUWA, MAarHUW, aTlOMUHHMA,
[UHK, XPOM, JKeJIe30, ME/Ib) U UX COSTUHECHUI.

OO61mue crocoObl MmoTydeHus] MeTalioB. [IpMMeHeHrEe METaNIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAILHBIE METOABl HM3yUeHHUs BEIIECTB M WX MPEBPAIICHUM: W3Y4YeHHE KOJUICKITUU
«MeTayiel ¥ CIUIaBbI», 00pa3I[OB HEMETALIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3a/1a4, HaONIOJCHUE U
OTHCaHWe JEMOHCTPAIMOHHBIX W Ja0OpAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHAA ATOMUHUS C
pacTBOpaMu KHCJIOT U IEJI0YeH, Ka4YeCTBEHHBIC PeaKIMy Ha KAaTHOHBI METAJLIOB).

PacuértHeble 3agaun.

Pacuéter Macchl BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJHYECTBY BEIECTBA, MAacCe WIIH
00BEMY OIHOTO M3 YYaCTBYIOIINX B PEAKIIUU BEIIECTB, PACUETHI Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLUH, €CIIU OJTHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B 00eCIe4eHHWH O3KOJIOTHYECKOW, JHEPreTHUYeCKON M MHUIIEeBOH 0e30macHOCTH,
pa3BUTUM MeIULIUHEL. [IOHATHE 0 HAYYHBIX METOJIaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIAX POMBIIUIEHHOTO TOJIYYSHHS Ba)KHEUIINX
BEILECTB.

UenoBek B MHUpE BELUIECTB M MaTEPUANIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepualbl,
KOHCTPYKLIUOHHBIE ~MaTepuaibl, KpacKd, CTEKJIO, KepamMHuKa, MaTepuaibl JJi1 3JIEKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIEeCKUE U MIUHEPAILHBIC YI00PEeHNUS.

XuMusl U 3J0pOBbE UEIOBEKA: MpaBHJia HCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBUiia
0e301MacHOT0 UCIONB30BAHMSI ITPETIApaTOB OBITOBON XUMUH B IIOBCETHEBHOM KU3HU.

MexmpeAMETHBIE CBSI3H.

Peanuzanusi MeXnpeIMeTHBIX CBA3el NpU HM3ydeHHH oOmield M HeopraHuyeckoil xumuu B 11
KJIACCE OCYIIECTBISETCS 4Yepe3 HKCIIONb30BaHUE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX IOHATHHA, TaK W
TTOHSTHUH, SIBJSIFOIITINXCSI CHCTEMHBIMU JJISI OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re eCTeCTBEHHO-HAY4YHbIC TOHATHS: HAay4HbIM (hakT, TUIIOTE3a, 3aKOH, TCOPHSs, aHajIu3,
CHHTE3, KJacCU(UKAIMs, TMEPUOINIHOCTh, HAOIIOJCHHE, DKCIECPUMEHT, MOJCIUPOBAaHUE, H3MEPCHHUE,
SIBJICHHE.

Ousmka: Marepusi, JHEprus, Macca, aToM, »JJEKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
PaIMOaKTUBHOCTH, MOJIEKYJIa, YJHEPTETHICCKUI yPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHoe COCTOSIHHE
BelIeCTBa, (U3NICCKUE BEJIUUMHBI U SAMHHUIIBI HX U3MEPEHHMSI, CKOPOCTb.

buonorus: kiaeTka, opraHusM, 3KOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI, BUTAMHUHBI,
00OMeH BEIIECTB B OpraHu3Me.

I'eorpacdusi: MUHEpaJIbl, TOPHBIC OPO/IbI, TOJIE3HBIE HCKOIIAEMbIE, TOTLTUBO, PECYPCHI.



TexHoorusa: XUMUYCCKas OPOMBIINUICHHOCTb, MCTAJUIYpPIrus, MPOU3BOJACTBO CTPOUTCIIBHBIX
MaTcpualioB, CEIIbCKOXO03IHCTBEHHOC OpOn3BOACTBO, IMMUIICBAA IMPOMBINIICHHOCTD, (l)apMaI_[eBTI/I‘lCCKa}I
IMPOMBIIIJICHHOCTb, IPOHU3BOJACTBO KOCMETHYCCKHUX IMPLCIapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS MPOMBINUICHHOCTH, HAHOTCXHOJIOTHH.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHUS (JMYHOCTHBIM, METampeAMETHBIM M MpeaMeTHhIM). Haydno-
METOANYECKON OCHOBOH Uil pa3padOTKU IIAHUPYEMBIX Pe3YyJIbTaTOB OCBOCHHUS MPOrPaMM CpEIHErO
o0riero o0pa3zoBaHus ABISETCS CHCTEMHO-ACATENbHOCTHBIN MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-EATENBHOCTHBIM MOAXO0J0M B CTPYKTYpPE JIMYHOCTHBIX PE3YyIbTaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeAHEro oOmero oOpa3oBaHUS! BBINENEHBI CIIEAYIOIIUE
COCTaBJISOLINE!

oco3HaHHWe OOyYaroIMMKCS POCCHUICKONH TpPaKAAHCKOM HMISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEIIEHUIO;

HaJIM4YMe MOTHBAIIMH K 00YYEHUIO;

LeNICHANpPaBICHHOE PAa3BUTHUE BHYTPCHHUX YOESKICHWH JUYHOCTH HA OCHOBE KIIOUEBBIX
HEHHOCTEH U UCTOPUYECKUX TPAAUIHHA 0a30BOW HAYKH XUMHUU;

TOTOBHOCTh W CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCSI B CBOCH JAEATENBHOCTH
EHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TPUCYIIUMH LEJIOCTHON CHCTEME XUMHUUECKOTO 00pa30BaHus;

HaJIM4Me TPaBOCO3HAHMS AKOJOTMYECKOH KYJIBTYPHI M CIIOCOOHOCTH CTaBUTH I U CTPOUTH
JKU3HEHHBIC TUIAHBI.

JIMyHOCTHBIE pe3ybTaThl OCBOCHHUS IMpeaMeTa «XUMHS» JOCTUTAIOTCS B €AWHCTBE Y4EOHOH M
BOCTIMTATENBHON JEATEIBHOCTH B COOTBETCTBHH C TYMaHHCTUYECKHMH, COLMOKYJIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMU W HIeaJaMU POCCHHCKOTO TIPa)KAaHCKOro OOILIecTBa, NPUHATHIMU B
o0miecTBe HOPMaMd M MpaBWJIaMH IIOBEACHUS, CIIOCOOCTBYIOLIMMH IIPOLECCaM CaMOIIO3HAHMS,
CaMOPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00yYaroIuXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XHMHS» OTPakaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENILHON M MPAKTUYECKOH AEATEIbHOCTH 0OydYalomKXcs MO peann3aluy MPUHATHIX B 00IIECTBE
LEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

0CO3HaHUS 00YYaIOMIMMHUCA CBOMX KOHCTHTYLIMOHHBIX IPaB U 00SA3aHHOCTEH, YBaXKEHHS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEJICTABJICHUS O COLMAIBHBIX HOPMaX U MPaBMUIIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JAEATENBHOCTH HPU CO3JaHUM YYEOHBIX IPOEKTOB,
peleHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BEINOIHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMATh M HNPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY W apryMEHTHl APYTHX IIpH
aHaJIN3€ Pa3InYHBIX BUJOB Y4EOHOH e TEIbHOCTH;

2) maTpUOTHYECKOT0 BOCIINTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEINIO0 OTEYECTBEHHON XUMMUH;

YBO)XEHHS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHHM M TMPAKTHYECKOTO MPUMEHEHUS XUMHM,
OCO3HaHUSl TOTO, YTO JOCTIDKEHHUS HAyKH €CThb PEe3yNbTaT JIUTENbHBIX HaOMIOACHWNA, KPOIOTIUBBIX
9KCIIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSHHOTO TPYZAa YIE€HBIX U MPAKTHUKOB;

WHTEpeca W MO3HABATEIHHBIX MOTHBOB B TOJYYCHHU M TOCIEAYIONIEM aHann3e WH(GOPMAIUH O
MEPEOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHON XUMHUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CHUTYallMH, CBA3aHHbIE C XMMHWYECKUMH SBICHHUAMH, W TPHUHAMATh
OCO3HaHHBIE PEIIEHMSI, OPUEHTHPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE MOBEACHNE U MOCTYIKH CBOUX TOBAPHINEH C IO3UINK HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBHN ITHX ITOCTYIIKOB;



4) popMupoBaHNS KYJBTYPHI 310POBbS:

NMOHUMAaHUsl IIEHHOCTeW 3J0poBOro W  0Oe3zomacHOro o0pa3a JKWU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXHYECKOMY 37I0POBBIO;

COOIIOICHUs TIPaBIJI 0€30MIaCHOTO OOpalleHnsl C BEIIECTBAMU B OBITY, TIOBCEJHEBHOM XKU3HU H B
TPYAOBOH 1€ATENBHOCTH;

MOHUMAaHUSI [ICHHOCTH TPaBWJ MHIWBHIYaTbHOTO U KOJUJIEKTHBHOIO OE30MAacHOTO IMOBEICHHS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U JKHU3HHU JIOAEH;

OCO3HAHMS TIOCIEACTBUH W HENPUATHS BPEOHBIX NPUBBIYECK (YMOTPEONCHUS  aJKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MUCCIIEI0BATENbCKOM JESITENbHOCTH, OOIECTBEHHO
NIOJIE3HOM, TBOPUECKOU U APYTUX BUIAX JAEATENLHOCTH,

YCTAaHOBKH Ha aKTMBHOE y4dacTHE€ B PEUIEHHH NMPAKTHUYECKUX 33]a4 COLMAIbHON HANpaBI€HHOCTU
(B pamMKax cBOero Kiacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY H3YyYEHHIO Mpodecchil pa3iuyHOro poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS MPeMETHBIX 3HAaHUM [0 XUMUH;

YBa)XEHHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYyAOBOM AesSTeNbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIUBUAYAJIHON TpaeKTOpUU O0Opa3oBaHus, Oymymiei
npodeccu M pealn3alii COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 0011ecTBa;

6) 3K0J1I0rMYE€CKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH LIeJIECOO0Pa3HOro OTHOLICHUS K NPUPOJE, KaK UCTOYHHUKY CYILECTBOBAHMS KU3HU
Ha 3emiie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NPOOJIeM, BIMSIHHUS 3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CPEbL;

OCO3HAaHHS HEOOXOAWMOCTH HCIIOJIb30BaHMUSA JOCTH)KEHUH XHMMHUHU Ul PEIIeHHs BOIPOCOB
paIOHAIBHOTO IPUPOAONIOIB30BaHMS;

AKTHBHOTO HENPUATHS NEHUCTBUI, NMPUHOCAMIMX Bpel OKpYXKarollel MPUPOJHOU cpele, YMEHUs
NPOTHO3UPOBATh HEOJATONPHUATHBIE 3KOJOIMYECKHE IOCIEACTBUS NPEANPHUHUMAEMBIX JEHCTBUH U
MPeOTBPAIATh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTHUYECKOTO MBIIIIEHHS, SKOJIOTHIECKON KyJIbTYpBI, ONBITA JEATEIbHOCTH
9KOJIOTUYECKOW  HAIPAaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCS MMM B  IIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOH M COLMAIbHOM MpPaKTHKE, CIIOCOOHOCTH M YMEHHsSI AaKTHUBHO IPOTHBOCTOSTH
uaeonoruu xemohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKd 1 00IIeCTBEHHOM NPaKTHKH;

MOHUMaHUs cneun(UKN XUMHUHM KaK HayKH, OCO3HaHMA €€ poH B (JOPMHUPOBAHUU PALIMOHATBHOTO
HAYYHOTO MBIIUICHHS, CO3IaHUM LEIOCTHOrO NMPEACTABICHUSI 00 OKpYXKAaroIeM MHUpE KaK O EIHHCTBE
MPHUPOJIBI M HYEJIOBEKa, B MO3HAHWW IPHPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TpoOJIeM COXpaHEHUS
MIPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH JJII COBPEMEHHOW IMBWIM3AIMH: B o€
TYMaHHUCTHYECKOI HANpaBIeHHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOW KYJIbTYpPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, IHEPreTHUECKOi,
MUILIEBON W DKOJOIMYECKON 0€30IMacHOCTH, B Pa3BUTUH MEIUIMHBI, 00ECIICUYCHUH YCIOBUI YCIIEITHOTO
TPYy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KKIOTO UiieHa 00IIecTBa;

€CTEeCTBEHHO-HAyYHOW IPAaMOTHOCTH: TIOHUMAHUSI CYIITHOCTH METO/IOB MTO3HAHHSA, NCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJy4YaeMble 3HAHUS U1 aHanu3a M OOBSICHEHHUS
SBIIEHUI OKPYXXAIOIIET0O MHUpPa W TPOHUCXOIAMMX B HEM W3MEHEHHH, YMEHHUS JelaTh OOOCHOBAaHHBIC



3aKIJIIOYCHUS] Ha OCHOBE HAYYHBIX (PaKTOB M MMEIOMIMXCA JAHHBIX C LENBIO TMOIYyYeHHsS JOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIFHO HCIIONB30BaTh XMMHUYECKHE 3HAHUS ISl PEIIeHHs MpoOiieM B
peanbHbIX )KU3HEHHBIX CHTYAIHSIX;

MHTepeca K MO3HAHUIO U MCCIEI0BATEeIbCKON eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO M caMO0OOpa30BaHMIO, K aKTUBHOMY
MOJTYYEHHUIO HOBBIX 3HAHHMH IO XUMHUH B COOTBETCTBUH C )KM3HEHHBIMH MOTPEOHOCTSAMUY;

MHTEpeca K OCOOCHHOCTSIM TPYyAa B pa3IMYHbIX cepax mpodhecCHoHaIbHOMN NeITeNbHOCTH.

METANPEJIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHBIE pe3yJbTaThl OCBOSHHUS Y4eOHOro mpeaMera «XHUMHUsS» Ha YPOBHE CPEIHErO
0011ero 00pa3oBaHMs BKIFOYAIOT:

3HAYMMBbIe i (DOPMHPOBAaHUS ~ MHPOBO33PEHHUS  OOYYAIONIMXCS  MEKAUCUUILTHHAPHBIC
(MexXnpeaMeTHBIE) OOLICHAYYHbIC TOHSATHS, OTPAKAIOMIME ILEIOCTHOCTh HAYYHOH KapTUHBI MHUpa H
CHCHI/I(bI/IKy MCTOJ0B IMO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTCpI/IH, BCIIECTBO, SHECPIuUs,
SBJICHUE, TMPOIECC, CHCTeMa, HAyYHBIA (aKkT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHH,
UCCIieIOBaHne, HAOII0ICHIE, U3MEPECHIUE, SKCIICPUMEHT U JIPYTHE);

VHHUBEpCANbHbIC Y4eOHbIC JEHCTBHS (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETyISTHBHBIC),
obecrieunBatoniyie (popmMupoBanne (YHKIIMOHATIBHOW T'PAMOTHOCTH W COIMUAIBHOW KOMIICTCHIINU
00yJalonuxcs;

CIOCOOHOCTH 00yJaroIuxcs WCTIOJTb30BaTh OCBOCHHBIC MEXUCITUTUTUHAPHBIC,
MUPOBO33PCHUYCCKIE 3HAHHS W YHHUBEPCAIbHbIC ydcOHBbIC JCUCTBHS B MO3HABATEIHHOW W COIUATBHOMN
MPaKTHKE.

MeTanpeaqMeTHble  pe3yNbTaThl  OTPAXKAOT  OBNAJCHUE  YHUBEPCAILHBIMH  YICOHBIMH
MO3HABATEILHBIMY, KOMMYHUKATHUBHBIMU U PETYISTUBHBIMU JICHCTBUAMH.

OBiajeHne YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBLHBIMH TEHCTBUSMMH:

1) 6a3oBble JJOrMYeCKHe IelicTBUS:

CaMOCTOSTEIbHO POPMYITHPOBATE M AKTYaTH3UPOBATH TPOOIEMY, BCECTOPOHHE €€ PACCMATPUBATH;

OTPENIENIATh 1ENU JCATEIIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTHIKCHHSI, COOTHOCHTH
PE3yIbTAThI ICATEILHOCTH C TOCTABICHHBIMHU TENIMU;

WCIIOJIb30BaTh MPH OCBOCHUM 3HAHWI MPUEMBI JIOTHYECKOrO MBINUICHHUS — BBIICIATh XapaKTepHbIC
NPU3HAKW MOHATUI U yCTAHABIMBATH MX B3aWMOCBA3b, UCIOJIB30BaTh COOTBETCTBYIOIUE MOHATHS JIJIsS
00BSICHEHHS OTICIBHBIX (hAKTOB U SBJICHUI;

BBIOUPATH OCHOBAHUS ¥ KPUTEPHH JIJIS KITacCU(UKAIMU BEIIECTB U XUMHUYCCKHUX PEAKIINI;

YCTaHABIUBATh IPUYUHHO-CIICICTBEHHBIC CBSI3U MEXK]Ty U3y4aeMbIMHU SIBIICHUSIMU;

CTPOUTH JIOTUYCECKHUE PaACCYKACHUA (I/IHI[yKTI/IBHBIe, JACAYKTHUBHBIC, I10 aHaJIOFI/II/I), BBIABIIATH
3aKOHOMEPHOCTH M TPOTUBOPEYUS B pacCMaTPUBACMBIX SBICHUSX, (OpMYIMpOBaTh BBIBOJBI U
3aKJTFOUCHUS;

IIPUMCHSATH B ITIPOLICCCE MO3HAHUA, UCIIOJIb3YEMbBIC B XUMHWU CUMBOJIMYCCKUEC (3HaKOBI)Ie) MOACIIH,
HpeO6paSOBBIBaTI) MOZICIIbHBIC MPEACTABIICHUA — XUMHYECKUN 3HAK (CI/IMBOH) QJICMCHTA, XUMHYCCKaA
dbopMmyiia, ypaBHEHHE XUMHUECKOM peakliy — IPU PEHICHUH YY€OHBIX MIO3HABATEIBHBIX U MPAKTHUESCKUX
3aaa4, NpUMCHATL Ha3BAHHBIC MOJCIIBHBIC TIPCACTABICHHUA IJId BBIABJICHUA XAapPaKTCPHBIX ITPU3HAKOB
N3y4acMbIX BEHICCTB U XUMHNYCCKUX peaKHHﬁ.

2) 6azoBble HCCIeI0BATEILCKHE € CTBUA:

BJIaACTb OCHOBAMH METOJO0B HAYYHOT'O IMO3HAHUA BEIIECTB U XUMHUYCCKUX peaKHHfI;

(dhopMyJIUpOBaTh LEJIU M 3a/a4d MCCIICIOBaHMSI, NCIIOIb30BaTh IMOCTABJICHHBIC U CAMOCTOSATEIBHO
c(hopMyMpoBaHHBIE BOMPOCH B KadeCTBE WHCTPYMEHTA IO3HAHWSA W OCHOBBI A (HhOPMHUPOBAHUS
THUIIOTE3BI 11O MPOBEPKE MPaBUIbHOCTH BBICKA3bIBAEMbBIX CY)K,ZIGHI/II‘/'I;



BIaJ€Th HABBIKAMU  CaMOCTOSITENIBHOIO  IUJIAHUPOBaHWS M NPOBEAECHUS  YUYEHHUYECKHX
9KCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHs HaOMIOAaTh 3a XOJOM TIpolLecca, CaMOCTOSATEIBHO
MPOTHO3UPOBATh €r0 Pe3yNbTaT, POpPMyITHUPOBATH O0OOIIEHUS M BBHIBOJBI OTHOCHTENBHO JOCTOBEPHOCTH
Pe3yIbTAaTOB MCCIIEIOBaHUS, COCTABIIATE OOOCHOBAHHBINA OTYET O MPOJETAHHON PaboTe;

npruoOpeTaTh OMBIT YUYEHHYECKOW HCCIIEAOBATENbCKOM M MPOEKTHOH AEATENLHOCTH, MPOSBISTH
CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY MOWCKY METOJOB PEIIeHHs MPAaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHMSL.

3) padora c uHpopManmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX HCTOYHHMKAaX HWH(opMmanmu (Hay4yHO-TIOMYJSApHAs JHUTEpaTypa
XHUMHYECKOTO COJEpKaHus, CIpaBoOvHbIe ocoOusi, pecypcsl MHTEpHEeTa), aHanM3upoBaTh WHPOPMALIUIO
pPasNMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OICHHWBAaTh €€ JOCTOBEPHOCTH U
HEIPOTUBOPEUNBOCTD;

(bopMynupoBaTh 3aPOCHl U IPUMEHSATH Pa3IMYHbIe METOBI NP MOUCKE U 0TOOpe WHPOPMALIUH,
HEOOXOTUMOM TSl BBITTOTHEHUS YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCMOJIB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTUH H
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMANBbHYIO (opMy mpeicTaBieHus HHGOOpMANUU (CXEMBI,
rpa¥Ky, AUArpaMMBbl, TaOJIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CpPEACTBA MpH paboTe ¢ XMMUYECKOW WHPOpPMAIUCH:
NPUMEHATh MEXKIMpeaAMeTHbIe ((U3UUecKue ¥ MareMaThdeckue) 3HAaKH W CHMBOJIBI, (OPMYIIHL,
ab0peBHaTypbl, HOMEHKIIATYPY;

MCIIOJIB30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOIMYECKHE CPEICTBA HATIISIIHOCTH.

OBiajgeHue yHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU 1CHICTBUSIMH:

3aJaBaTh BONPOCHI IO CYyLIECTBY OOCY)XKOaeMoOil TeMbl B XOAE Juallora HW/WIW JHCKYCCHH,
BBICKa3bIBaTh HICH, (HOPMYIMPOBATH CBOU IPEIJIOKEHHUS OTHOCHTENILHO BBIIOJIHEHHS MNPEII0KEHHOMN
3a/1a4y;

BBICTYNaTb C IMpE3€HTAlUEl pe3yJabTaTOB IIO3HABATENBHOM JEATENBHOCTH, IOJTY4YEHHBIX
CaMOCTOSITEIBHO MM COBMECTHO CO CBEPCTHHKAMHU IIPH BBINOJHEHWH XHMHYECKOIO 3KCIEPUMEHTA,
NPaKTUYECKOW pabOThI IO UCCIIEIOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, pealu3alyi yueOHOTo MpPoeKTa
1 GOPMYJINPOBATh BBIBOABI 110 Pe3yJbTaTaM NPOBEAEHHBIX UCCIEIOBAHUM MTyTEM COTJIaCOBaHMS MO3ULIUH
B X0J1€ 00CYXIeHUsI 1 00MEHa MHEHUSIMH.

OBnajeHHne YHUBEPCAIBHBIMHI PeryJIATHBHBIMH JeHCTBUAMM:

CaMOCTOSTENBHO MJIaHUPOBATH M OCYLIECTBIISATH CBOKO TIO3HABATEIBHYIO EATENBHOCTD, ONPEAEIAL
e menM W 3a1add, KOHTPOJIMPOBAaTH M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBAaTh MpEAiaracMbli
ITOPUTM JAEUCTBMH NpPU BBHINOJHEHWH Y4YeOHBIX M HCCIIEAOBATENbCKHX 3a/a4, BbIOMpaTh Hanbosee
3¢ GeKTUBHBINA cIIOCO0 MX pEHIeHUs] ¢ y4ETOM MOIYyYEHHs] HOBBIX 3HAHMH O BEIIECTBAX U XMMUYECKHX
peaknusx;

OCYIIECTBISATH CAMOKOHTPOJb CBOEH JIEATENILHOCTH HA OCHOBE CaMOaHaIN3a U CaAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATBI
10 KJIACC

IIpenmeTHBIC PE3yIBTATH OCBOCHUS Kypca «OpraHmdecKas XUMHUSD OTPaKaIoT:

c(hopMUPOBAHHOCTh TIPEACTABICHUNA O XUMHYECKOW COCTaBISIONICH €CTECTBEHHO-HAYyJHOM
KapTUHBI MHPA, POJIM XMMHH B TTO3HAHWUU SBICHUHN MPUPOJIEI, B (HOPMHUPOBAHUN MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHOM T'PaAaMOTHOCTH, HEOOXOIMMOM ISl PEIICHHS MPAKTHYCCKHUX 3ajad U
9KOJIOTMYECKH 0O0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPELIE;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIIUE TOHSITHUS
(XMMUYeCKHil ~ JJeMEHT, aToM, DJJIEeKTpPOHHas 00ollouKa aromMa, MOJIEKYJIa, BaJeHTHOCTb,



3NEKTPOOTPHULIATETILHOCTD, XUMHUUECKasl CBs3b, CTPYKTypHasi ¢Gopmyna (pa3BEpHyTas M COKpalIEHHAA),
MOJIb, MOJISIPHAs Macca, MOJSPHBIM OOBEM, YriaepoJHbI ckeneT, (yHKIMOHANbHAS TPYIINa, pagukal,
MU30MEpUsl, U30MEPBL, TOMOJIOTUYECKUN Psif, TOMOJIOTH, YII€BOAOPOIbI, KUCIOPOL U a30TCOACpXKAIIUE
COEJIMHEHMsI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHUs); TEOPUH U
3aKOHBI (TEOpHsI CTPOCHHUSI OpraHuyeckux BemecTB A. M. ByTiepoBa, 3aKoH COXpaHEHHSI MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUH A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HaHUS, JEKallue B
OCHOBE TIOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PaKTOIOTHIECKUE CBEACHUS O
CBOWCTBAx, COCTaBe, MOJIYYCHUH M O€30MAaCHOM HCIIOJIb30BAHUM Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAaKTUYECKOH ACSTENLHOCTH YeJIOBEKa;

c(OpMHPOBAHHOCTh YMEHHI BBISBISITH XapaKTEpPHbIC TPU3HAKK MOHATHH, YCTaHABIMBATh HX
B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHSATUS IPU ONMCAHMM COCTaBa, CTPOCHHS U
[IPEBPALLICHUN OPTaHUYECKUX COECIUHEHUM;

c(OpMHPOBAaHHOCTh YMEHHUH HCIIOJIB30BaTh XHUMHYECKYIO CHUMBOJMKY [JISi COCTaBIICHHS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (GOpPMYNl OpPraHHYECKUX BEIICCTB H
YPABHEHUN XMMMUYECKUX PEaKLMW, H3rOTABIMBATh MOJEIM MOJIEKYJ] OPraHWYECKHX BELIECTB IS
WJUIFOCTPALIMXA UX XUMHAYECKOIO U IIPOCTPAHCTBEHHOTO CTPOCHMS,;

cOpMHUPOBAaHHOCTh YMEHHMH YCTAHABIMBATH MPUHANJICKHOCTh HW3YYCHHBIX OPTaHUYECKUX
BEIICCTB M0 WX COCTaBy M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/TpyIie COeIWHEHUH (yTrIIeBOIOPOIbI,
KHCJIOPOJ U a30TCOJEpIKaIllhe COEAMHEHHUS, BHICOKOMOJIEKYIJIIPHbIE COeNWHEHUs), 1aBaTh UM Ha3BaHUS
no cucremarnueckoir Homenknatype (IUPAC), a Taxxe NpUBOAUTH TPUBHATIBHBIC Ha3BaHUS OTACIBHBIX
OpPraHMYECKUX BEILECTB (3TWJIEH, MPONWJICH, AaueTHWICH, ATWICHIJIUKOIb, TIJIUIEPHH, (EHOI,
dopmanbaeru, amneTalblerul, MypaBbHHAs KUCIIOTA, YKCYCHas KHCIIOTa, OJIEMHOBAas KHUCIIOTA,
CTEapHHOBAsI KUCIIOTA, IIII0K03a, PPYyKTO3a, Kpaxmall, LeJJI03a, TIHIKH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUAbl XUMUIECKOH CBSI3M B OPIraHUYECKUX COEIMHECHUSIX
(omuHApHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTDh YMEHUS IPUMEHSATh TOJI0KEHUS] TEOPHUH CTPOCHHS OPraHUYECKUX BEIIECTB A.
M. BytnepoBa ansi OOBSCHEHUS] 3aBHUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXPAHEHUsI MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOECHHE, (U3MUECKHE W XUMHUYECKHUE
CBOWCTBA TUIIMYHBIX MPEACTaBUTENEH PA3IMYHBIX KJIACCOB OPraHNYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH,
NpONMJICH, aleTwieH, Oyranuen-1,3, mertmnOyranuen-1,3, OeH30J, METaHOJ], 3TaHOJ, STHICHIJIUKOIIb,
TJIMLEpHUH, (EHOI, aleTalbAeru, MypaBblHAs M YKCYCHasl KHCJIOTHI, TJIIOKO03a, Kpaxmal, LeJUIroo3a,
aMHHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATh TE€HETHYECKYIO CBsI3b MEXIYy HHUMH YypaBHEHUSIMH
COOTBETCTBYIOIIMX XMMUYECKUX PEAKLHUI C UCIIOIB30BaHUEM CTPYKTYPHBIX hopMyIT;

c(OpMHPOBAHHOCTh YMEHMS XapaKTEpU30BaTb HCTOYHHMKH YIJIEBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOAHBIA Ta3, Yrojb), CIOCOObI HMX MEpPepadOTKM M MPAKTHYECKOE INPUMEHEHHE NPOSYKTOB
nepepaboTKy;

c(OpMHUPOBAHHOCTh yYMEHHH MPOBOJUTH BBIYMCICHUS 10 XMMHUYECKHM YypaBHEHHUSIM (Macchbl,
00bEMa, KOJIMYECTBa MCXOJHOTO BEIIECTBAa WJIM NPOAYKTA PEaKUUH IO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 HCXOAHBIX BEIIECTB MIIH MPOAYKTOB PEaKIINN);

c(hopMUPOBAaHHOCT, YMEHHH BIANETh CHCTEMOW 3HAHMA OO0 OCHOBHBIX METOJIaX HAyJHOTO
MO3HAHMS, HCIONB3YEMBIX B XUMHH IPHU H3yYEHHH BEIIECTB M XUMHUYECKHUX fABJIEHWH (HaOIromeHue,
M3MEpeHHe, OSKCIIEPUMEHT, MOJCIMPOBAHME), HWCIOJIH30BATh CHCTEMHBIE XWMHYECKHE 3HAHHS IS
MPUHATUS PEIICHNH B KOHKPETHBIX JKU3HEHHBIX CHTYAllWsIX, CBSI3aHHBIX C BEIIECTBAMH M WX
MIPUMEHEHHUEM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIIOaTh TIPAaBMJIA TIOJNB30BAHHUS XWMHUYECKOH TOCYyAOH H
nabopaTopHbIM O0OPY/IOBaHHMEM, a TaKKe TpaBHiia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSIMH TIO BBITIOJTHEHUIO TA00PATOPHBIX XUMHYECKHUX OTIBITOB;

c(OpMHUPOBAaHHOCTh yMEHWH IUIAHUPOBATh W  BBHIMONHATh XWUMHYECKHH  OKCIIEPHMEHT
(mpeBpareHust OpraHUYeCKUX BEIECTB IIPU HAarpeBaHUU, [OJyUEHUE STUIICHA U U3Y4YEHHE €ro CBOMCTB,



Ka4eCTBEHHbIC PEAKIMU OPraHMYeCKHX BEIIECTB, JACHATypalus OCNKOB NpH HArpeBaHWH, LBETHHIC
peaxuu 6€JIKOB) B COOTBETCTBHH C MPaBUIaMH TEXHUKH O€30MaCHOCTH MPH 00paIleHUH ¢ BEIECTBAMH U
nabopaTopHBIM O0OPYAOBaHHEM, NPEICTABIATH PE3YIbTAThl XMMHUYECKOTO SKCIEpUMEHTa B Qopme
3allUCH YpaBHEHMH COOTBETCTBYIOUIMX peakuuii M (GOpPMyJIHUpOBaTh BBIBOJBI Ha OCHOBE JTHX
pe3yIbTaTOB;

cOPMHUPOBAHHOCTh ~YMEHMH KPUTHYECKH AaHaJIM3UPOBaThb XHMHYECKYI0 HH(oOpMamuio,
MOJTY4aeMyI0 U3 pa3HBIX HCTOYHUKOB (CpeAcTBa MaccoBOi HHpopManun, lHTepHET U Apyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOAATH MpaBUiIa SKOJOTHYECKH 1IeJIeCO00pa3HOro MOBEJCHUS B
OBITY M TPYAOBOW AEATENBHOCTH B LIEJSIX COXPAHEHHUS CBOETO 3[0POBbSI M OKPYXKAIOWIEH MPHPOJHOMN
Cpellbl, OCO3HaBAaTh ONACHOCTh BO3/JEUCTBUSA Ha JKMBBIE OpPraHMU3MBl ONPEACIEHHBIX OPraHUYEeCKHUX
BEIIECTB, MOHMMasg cMbicn mnokazatens I[IJAK, mosicHATH Ha mnpuMepax crnocoObl YMEHBIICHHS |
MIPEIOTBPAILICHNS UX BPEIHOTO BO3/ICHCTBHS Ha OPraHU3M YeNIOBEKa,;

JUTsl 00Y4JaIOLIMXCS C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOJaX MMO3HAHWA BCUICCTB U XUMUUCCKUX HBHCHHﬁ;

JUIL CIIENBIX W cHaOOBHIAIIMX OOYYaroOIMXCS: YMEHHE HCIIONb30BaTh PENIbe(hHO-TOUCHHYIO
cucteMy obo3HaueHuit JI. bpaiins st 3anucu XuMu4Ieckux Gopmy.

11 KJIACC

[MpeameTHbIe pe3yabpTaThl OCBOCHUS Kypca «O0I1as U HeoOpraHuIecKasi XUMHUSD) OTPayKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHHUNA: O XWMHUYECKOH COCTaBISIONICH eCTeCTBEHHO-HAYYHON
KapTHHBI MUPA, POJIM XUMHH B [TO3HAHUU SIBJICHUI MPUPOABI, B (POPMUPOBAHUHN MBILUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHOH TPaMOTHOCTH, HEOOXOIMMOHW AJsl peIleHUs] NMPaKTHYECKHX 3aJady U
9KOJIOTMYECKH 000CHOBAHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHOM Cpene;

BIAJICHUE CHCTEMONW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHATHUS
(XMMHYECKHIi JIEMEHT, aTOM, H30TOIl, S-, P-, d- AIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIpHBIH O00BEM, BAJIEHTHOCTB, 3JIEKTPOOTPHLATEIBLHOCTb, CTEIICHb OKHCIICHHUS, XUMHYECKas CBS3b
(xoBasyieHTHasl, MOHHAs, METAJUIMYECKasi, BOAOPOIHAS), KPUCTAJUIMUECKAs PEIIETKA, TUIBI XUMHUYECKHX
peakuuii, pacTBOp, OJIEKTPOIUTHI, HEAIEKTPOIUTHI, SIEKTPOIUTHYECKAs IUCCOLMALNSA, OKUCIHUTENb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMUYECKON peaKkLy, XUMHUYECKOE PaBHOBECHE);TEOPUH U 3aKOHBI (TEOPHS
UIEKTPOJIUTHUECKON TUCconnanuy, nepuoanueckuii 3akoH Jl. . MenneneeBa, 3aKOH COXpaHEHHUsS] MacChl
BEIIIECTB, 3aKOH COXPAaHEHMs M NPEBPAIICHUS SHEPTUU MPHU XUMHUYECKHX PEaKLUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SA3BIK XUMHM, MHPOBO33PEHUECKHE 3HAHUA, JIeKallde B OCHOBE IOHMMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOWCTBAX, COCTABE,
NOJy4YeHHH M O€30IacHOM HCHOJIb30BAaHMM BAKHEWIIMX HEOPraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JEATETBHOCTH YEI0BEKA;

c(OPMHUPOBAHHOCTh YMEHHMH BBISBJISATH XapaKTEPHbIC NPU3HAKK MOHATHH, YCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS IPY ONMUCAHUHM HEOPTAaHMUYECKHUX BELIECTB U UX
MIpEeBpAaIlCHUN;

c(OpMHUPOBAHHOCTh YMEHHUH HCIIONB30BATh XUMHUYECKYIO CUMBOJIHMKY JUISI COCTaBIICHHS (POPMYIT
BEIIECTB M YpaBHEHWN XHMHYECKHMX peaknuid, cucrematiueckyto HomeHknatypy (IUPAC) wu
TPUBHAJIBHBIE HA3BaHUS OTAEIHHBIX HEOPTaHWYECKUX BEIIECTB (YrapHbIN ra3, YIJIeKHUCHIbIi ra3, aMMHaK,
raméHasi U3BeCTh, HErameéHast U3BeCTh, MUThEBAS CONA, TUPHUT U APYTHE);

c(hOpMHPOBAaHHOCTh YMEHHU ONPEIENATh BaJCHTHOCTb M CTENEHb OKHCICHHS XWMHUYECKHX
3JIEMEHTOB B COEIWHEHHUSX pa3INYHOTO COCTaBa, BUJ XWMHUYECKOH CBA3HM (KOBaJICHTHAas, WOHHAA,
MeTaJlJIMYecKas, BOJIOPO/IHAs) B COCTUHEHNAX, THIT KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJEKYJsIpHasi, WOHHAs, METaJUTM4YecKas), XapakTep Cpeasl B BOJHBIX pPacTBOPax
HEOPraHWYECKUX COE/IMHEHU;



c(OpMHPOBaHHOCTh YMEHHH YCTaHABIMBATH MPUHAAJICKHOCTh HEOPTaHMYECKHX BEIIECTB MO UX
COCTaBy K ONpeAeTEHHOMY KJIacCy/TpyIllie COeAWHEHUH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAILIbI,
OKCH/[Ibl, OCHOBaHHS, KUCIIOTHI, aM()OTEpHBIE THAPOKCHIBI, COITH);

c(OpMHPOBAaHHOCTh YMEHHH PacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPHPOBATH €r0 CHCTEMAaTH3UPYIOILIYIO, OOBSICHUTENFHYIO U MPOrHOCTUYECKYIO (DYHKIINY;

c(OpMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKUX
anemeHToB 1-4 mnepuonoB Ilepmomudeckoit cucrteMbl xumuuyeckux anemeHToB [I. M. Menneneesa,
UCTIONIb3YSl TOHATHA «S-, P-, O-3JCKTPOHHBIC OPOMTANN», «IHEPIETHYECKUE YPOBHH», OOBSCHATH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHMX 3JIEMEHTOB U MX COCIAMHEHUW IO INEPUOAAM H
rpynmnaM Ilepuonnueckoit cucremsl Xumudeckux 3nemeHTos /. 1. Menneneesa;

c(OpMHPOBAHHOCTh yMEHHH XapaKTepu3oBaTh (ONHCHIBaTh) OOIIME XUMHYECKHE CBOWCTBa
HEOPraHWYECKUX BELIECTB PA3JIMUHBIX KIACCOB, IOATBEPXKAATH CYLICCTBOBAHME I'€HETUYECKOM CBS3H
MEXJy HEOPraHMYEeCKMMHU BEIECTBAMM C IIOMOIUBK) YPABHEHUN COOTBETCTBYIOIIMX XHMHUYECKHUX
peaxkuuii;

c(OpMHPOBAHHOCTh YMEHUS KJIACCH(PUIUPOBATH XUMHUUECKUE PEAKIINU 110 PA3IMYHBIM MPU3HAKAM
(amcity W cocTaBy pearupyroliuX BEIECTB, TEMIOBOMY dS((EeKTy peakluu, M3MEHEHHIO CTeleHeH
OKHCIICHHS 2JIEMEHTOB, 00paTUMOCTH PEaKIINH, YYACTHIO KaTalll3aTopa);

c(OPMHUPOBAHHOCTh yYMEHHWH COCTABIISITh YPAaBHEHHS PEAKUU pPa3TUYHBIX THUIIOB, IOJHBIE H
COKpAaIllEHHBIC ypaBHEHUS PeaklUii MOHHOTO OOMEHA, YUUTHIBAas YCIOBHUS, MPH KOTOPHIX OTH PEaKLUH
UIYT 10 KOHIIA,;

c(OpMHUPOBAHHOCTh YMEHHMH TNPOBOIUTH PEAKLHUH, IMOATBEPXKIAIOIINE KadeCTBCHHBIH COCTaB
pa3INYHBIX HEOPraHMYECKHUX BEIECTB, PACIO3HABATH OMNBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIKE B
BOJHBIX PACTBOPaX HEOPraHWMYECKUX BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CYLTHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUA
MOCPEICTBOM COCTABJICHHS JJIEKTPOHHOIO OajlaHca 3TUX PeaKLuii;

c(OPMHUPOBAHHOCTh yMEHHH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH peakuud OT
pasn4HBIX (HaKTOPOB; XapakTep CMEIEHHS XMMHYECKOrO PaBHOBECHS B 3aBUCHMOCTH OT BHELIHETO
BozzeiicTBus (mpuniun Jlelllatense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaThb XHMHUYECKHE IIPOLECCHI, JISKAIIUEe B OCHOBE
MPOMBIILIEHHOT'O MOJIY4EHHUsI CEPHOI KHCIIOTHI, aMMHUaKa, a TaKkke c(OPMHUPOBAHHOCTD IPEICTABICHUI
00 00LIMX HAYYHBIX MIPUHLMIIAX U SKOJIOTHYECKUX MPo0IeMax XUMHUYECKOTO IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI NPOBOIUTH BBIUYMCICHHSA C HMCIIOJB30BAHUEM IOHATHS «MaccoBas
JI0JIs1 BELIECTBA B paCTBOPE», 0ObEMHBIX OTHOILICHUH Ta30B IPH XUMHUYECKHX PEaKIHAX, MACChl BELECTBA
i 00bE€Ma ra30B M0 U3BECTHOMY KOJIMUECTBY BEILECTBA, Macce MM 00BEMY OJHOTO M3 YUACTBYIOIIUX B
pPEeaKkIMu BEIIECTB, TEIJIOBOro 3¢¢eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHMS MAacChl BEILECTB,
MIPEBPAICHAS U COXPAaHEHHS SHEPTHH;

c(OpMHPOBAaHHOCTh YMEHHMH COONIOJAaTh MpaBuja IMOJNb30BAHUS XUMHUYECKOH MOCYyIOH U
nabopaTopHBIM O0OpYZOBaHMEM, a TaKKe IpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKUUSIMU IO BBITIOJTHEHUIO TaOOPATOPHBIX XUMHYECKHUX OIBITOB;

c(hOopMHPOBaHHOCTh YMEHHUH TUTAHUPOBATH U BBIMIOIHATH XUMHUECKUH SKCIIEPUMEHT (pa3ioKeHne
IIEPOKCUAA BOJIOpPOAA B IPHUCYTCTBUU KATAJIU3ATOPA, OIPENEICHUE CpElbl PacTBOPOB BEIIECTB C
MOMOIIBIO YHHBEPCAIFHOTO HHIWKATOpA, BIMSHHUE Pa3IMYHBIX (PAaKTOPOB HA CKOPOCTh XHMHYECKOU
peaxium, peakiuy HOHHOTO 0OMeHa, KaueCTBEeHHbBIE peakliy Ha Cylb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHMOH aMMOHHSA, pelIeHHe SKCIIEPHUMEHTANbHBIX 33/1a4 1Mo TemMaMm «Metamsy u «Hemetamis») B
COOTBETCTBHH C IMpaBHJIAMH TEXHHWKH O€301IaCHOCTH TMpPH OOpAaIIEHUH C BEUIECTBAMU M J1a00paTOPHBIM
000opyZI0BaHHEM, IPEJICTABIATh PE3yIbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3allucH ypaBHEHHMA
COOTBETCTBYIOLINX PEeaKIHUi U (OPMYITHPOBATH BBEIBOJIBI HA OCHOBE 3THX PE3YIbTATOB;

chOPMHUPOBAHHOCTh ~YMEHHH KPUTHYECKH aHaJIM3UPOBaTh XHMHUYECKYI0 HWH(opMaImio,
MOJTy4aeMyIo U3 Pa3HbIX HCTOYHUKOB (CpPE/ICTBA MACCOBOW KOMMYHHUKAIMHU, IHTEpHET U IPYyTHX);



c(hOopMHPOBaHHOCTh YMEHUH COONIIOAATh MPaBUiIa SKOJOTHUECKH 11eJIeCO00pa3HOro MOBEJACHUS B
OBITY M TPYAOBOW AEATENHHOCTH B LESIX COXPAHEHHUS CBOETO 3[0POBbSI M OKPYXKAIOIIEH MPHPOJHOMN
Cpenbl, 0CO3HABATh ONACHOCTb BO3JCHCTBUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIECTB, [IOHUMAs
cmbicn mokazarens [TJIK, moscHATH Ha mpuMepax crmocoObl YMEHBIICHHS M MPEJOTBPAIICHUS HX
BpPEIHOI0 BO3ACUCTBUS HAa OPTaHU3M YEIIOBEKA;

JUTsL 00Y4YaIOLIMXCS C OTPaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE PUMEHSTh 3HAHHUS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMHUECKUX SIBJICHUN;

JUIA CIIeNbIX W cHa0OBHIAIIMX OOYYarOIIMXCS: YMEHHE HCIIONb30BaTh Peibe(hyHO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins s 3anucu XuMudeckux Gopmy.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsmmyecTBouacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepa3aen0B U (undposHIe)
n/n TeMIIPOrpaMMbl Bcero Kontpoabubiepadorsl | IIpakTHnueckuepadoTsl P
o0pa3oBareJ/ibHblepecypchl
Pa3nen 1.TeopeTnyeckne 0CHOBBI OPraHUYeCKOH XUMHUHU
IIpenmer oprannueckon xumun. Teopust Bubmiorexa LIOK
1.1 c : OiHI/IH op FaHUYECKUX COE I/II:IGHI/II\/’II) A 6 0 0 fttps.// m.eds00. 1L/ 7141837
' R P A ' DI, POILII
M. bytieposa
Uroromopazneny 6
Paznen 2.Yraesoapopoast
2.1 [TpenenbHBICYTICBOAOPOIBI — alIKaHBI 4 0 0
bubmuoreka LIOK
29 HemnpenenbHble yriieBOAOPOIbI: aTKEHBI, 12 0 1 https://m.edsoo.ru/7f41837c
' AJIKaJUEHBI, ATKUHbBI OUIIN, POIII
2.3 ApoMaTHIecKHeyTIIeBOIOPOIBI 4 0 0
24 IIpupoHBIE HCTOYHHUKH YTIIEBOIOPOIOB 6 1 0
U UX nepepadoTka
Hroromopazneny 26
Pasnen 3.Kucinopoaconep:xanueoprannyecKuecoeInHeHUus1
bubmoreka IIOK
https://m.edso0.ru/7f41837c
3.1 Crnuptel. ®eHon 6 0 0 DU PILI
39 Anbnerunpl. KapOoOHOBBIE KUCIIOTHI. 14 0 1 Bu6nuoreka IJOK

CrnoxHble d3QupbI

https://m.edsoo0.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OUIIHN, POIII

3.3 YrieBoabt 6
Uroronopasneny 26
Paznen 4.A30Tcoaep:kanmeoprannyecknecoeInHeHnst
bu6nmoreka IJOK
https://m.edsoo.ru/7f41837c
4.1 AMuHBL. AMUHOKHCIOTHL. benku 6 UL POIII
Hroronopazneny 6
Pasznen S.BeicokoMosieKyIsIpHbIECOCUHEHHUS
bubmuoteka LIOK
https://m.edsoo0.ru/7f41837c
51 [Mnactmaccel. Kayayku. Bomokna 4 UL POLII
Uroromopaznemy 4
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC

KoanuecTBouacoB JJIeKTPOHHBbIE
HaumeHoBaHMepa3aeaoB u
Ne ni/m (uudporBbie)
TeMIIPOrpamMMBbl Bcero KonrpoanHbiepaGorsl | IIpakTnyecknepadoThl
o0pa3oBaTeJibHbIEPECYPCHI
Pasznen 1.TeopeTuyecKneoCHOBLIXUMUM
Crpoenne atoMoB. [leproamaeckmii bubmmoreka [JOK
11 3aKkoH 1 Ileproanyeckas crcTeMa 5 0 0 https://m.edsoo.ru/7f41837¢
' XUMHUYECKHUX dnemMeHToB 1. M. OUIIN, POIIT
Menneneena
1.2 XuMHA4YeCKUe peaKiiun 6 1 1
Bu6nmoreka IJOK
13 CTpocHHEBEIECTRA. g 0 0 https://m.edsoo.ru/7f41837¢
' MHOro00pa31eBeIecTs ®UIIA, POII
Hroronopazneny 20
Pa3znen 2.Heopranuueckassxumusi
bubmoreka IIOK
https://m.edsoo0.ru/7f41837c
2.1 Mertamibt 12 0 1 I POIII
2.2 Hemerammbt 18 1 1
bubmuoreka IIOK
53 CBsi3b HEOPTaHUYECKUX H 4 0 0 https://m.edsoo.ru/7f41837c
' OPraHMYECKHUX BEIIECTB OUIIN, POIII



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroronopaszaeny

34

Pa3nea 3.Xumus ¥ ;Ku3HbL

bu6mmoreka IJOK
31 X . 3 https://m.edsoo.ru/7f41837¢
. HWMHUS U J)KU3HD OUITIL POIII
Hroromnopasneny 8
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME



https://m.edsoo.ru/7f41837c

IHOYPOYHOE IINTAHUPOBAHHE
10 KJIACC

Ne
n/
n

1-2

Temaypoka

IIpenmeTt
OpraHUYeCcKOn
XUMHH, €
BO3HUKHOBEHHE,
pa3BUTHE U
3HAYCHHE

KoanuecTtBouacoB

Bcer
0

Koutpoabubiepad
OThI

IIpakTHyeckuepad
OThI

JaTausyden
ust

JuiekTpoHHBbIeNU(PPOBHIEOOPA30BATEIbLHbIE
pecypcsbl

Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIH, POIIL

Teopust crpoeHust
OpPTaHHUYECKUX
coequHeHn A. M.
Bytnepoga, eé
OCHOBHBIC
MIOJIOXKEHUS

Bubmmoreka ITOK https://m.edsoo.ru/7f41837c
OUIIN, POIIT

4-5

6-7

IIpencrasnenue o
KJIACCU(DUKAIIH
OpTaHUYECKUX
BEIIECTB.
Homenknatypa
(cuctemaTnueckas)
U TPUBHAJIbHbIE
Ha3BaHUS
OpPTaHUYECKUX
BEIIECTB

AJIKaHBI: COCTaB U
CTpOEHHUE,
TOMOJIOTMYECKUI
paA

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIN, POIIT

bubnmoreka ITOK https://m.edsoo.ru/7f41837c
DOUIIN, POIIT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

MertaH 1 3TaH —
pocrenime
NpeICTaBUTETU
aJIKaHOB

Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIH, POIIL

10-
11

12-
13

AJIKEHBI: COCTaB U
CTpOEHHE, CBOMCTBA

OTHJICH U TIPOIIIICH
— mpocTeimue
MpeICTaBUTENN
aJIKEHOB

bubmmoreka ITOK https://m.edsoo.ru/7f41837c
OUIIN, POIIT

Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIH, POIIL

14

15-
16

IIpakTnueckas
pabora Ne 1.
«lonyuenue
ITHIEHA U U3yYeHUe
€ro CBOMCTB»

AJIKalEeHBI.
byranuen-1,3 u
MeTunoyraauen-1,3.
[Tonyuenue
CUHTETHYECKOTO
Kay4yKa U pe3UHBI

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
DOUIIN, POIIT

17-
18

AJIKMHEBL: COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKUH
psan. AnieTmieH —
MpOoCTeUIINI
MPEICTaBUTEIh
AJKMHOB

bubmuorexa ITOK https://m.edsoo.ru/7f41837¢
DOUIIN, POIIT

Brruucnenus o

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

20

21-
22

23-
24

YPaBHEHUIO
XHMUYECKOU
peaKITu

ApeHsbl: 6eH301 U
TOJIYOJL.
ToxcuaHOCTH
apeHOB

I'eneTnyeckas CBS3b
YTIIEBOAOPO/IOB,
MIPUHAISKAINX K
pa3IUYHBIM KJ1accam

OUIIA, POIIT

Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
DOUIIN, POII

25-
26

27-
28

IIpuponnsie
HUCTOYHUKHU
YIIEBOAOPOIOB:
HPUPOJHBIN ra3 u
MOy THBIE
He(TSIHbIC Ta3bl,
HE(PTH U POAYKTHI
e€ mepepaboTKu
[Ipuponusie
HUCTOYHUKHU
YIIEBOAOPOIOB:
MPUPOAHBIN Ta3 U
MOy THBIE
He(TSIHBIE Ta3bl,
HEPTH U MPOAYKTHI
e€ mepepaboTKu

12

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIN, POIIT

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
OUIIN, POIIT

29

KonTponbras
pabora 1o pa3zaeiny
«YTIIeBOIOPOIBI»

IIpenenbubie

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

31

0JIHOATOMHBIE
CIIUPTHI: METAHOII U
sTaHoi. Bogopoanas
CBSI3b

OUIIA, POIIT

32-
33

MHoroaToMHbIC
CIIUPTHI:
STUJICHIIMKOJIb U
TIUMLEPUH

Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIH, POIIL

34-
35

denon: crpoeHne
MOJIEKYJIHI,
¢dusnueckue u
XHMHYECKHE
CBOMCTBA,
MpUMEHEHUE

bubmmoreka ITOK https://m.edsoo.ru/7f41837c
OUIIN, POIIT

36-
37

Anbneruanr:
(dhopmanbrerun u
aleTalIbICTU/I.
AnetoH

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
OUIIN, POIIT

38-
39

OJHOOCHOBHEIE
npeebHbIC
KapOOHOBBIE
KHCIIOTBI:
MypaBbHHAS U
YKCyCHast

Bbubmuroreka I{OK https://m.edsoo.ru/7f41837c
OUIIN, POIIT

40

IIpakTnueckas
pabota Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KUCTOTBI»

41-
42

CreapuHoBas u
OJIEMHOBAsI KUCIIOTHI,
KakK ImpeacTaBUTEIN

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
OUTIN, POIIT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BBICIIIHNX
Kap6OHOBI>IX KHCJIOT

43-
44

45-
46

Mk1a KaK Collu
BBICIIIIX
KapOOHOBBIX
KHCJIOT, UX MOIOIIEE
JeficTBHE

Cno>xHbIe YPUPEI
KaK [TPOU3BOIHEIC
KapOOHOBBIX
KucaoT. I'maponus
CJIOKHBIX dPUPOB

Bubmnoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIH, POIIL

bubmmoreka ITOK https://m.edsoo.ru/7f41837c
OUIIN, POIIT

47-
48

49-
50

Kupsl: ruaponus,
MpUMEHEHHE,
Ouosoruueckast poib
KHUPOB

VrneBoasl: coCcTas,
KJIACCU(DUKAITHSL.
Baxwueiimne
MPECTABUTEIIH:
II0K03a, (PYKTO3a,
caxaposa

bubmmoreka ITOK https://m.edsoo.ru/7f41837c
OUIIN, PO

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
DOUIIN, POIIT

51-
52

53

Kpaxman u
LIEJUTION03a KaK
MIPUPOIHBIC
MTOJIMMEPHI
KontponbpHas
pabora 1o pazaeny
«Kucnopoacoaepxa
LIMe OpraHuYeCcKHe
COETMHEHHSDY

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
OUIIN, POIIT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

54-

55 AMUHEBI: METHIIAMUH
W aHWIINH
56 AMHHOKHUCIIOTBI KakK
57 ?ﬁg‘:{fggﬁ;e bubmmnoreka IIOK https://m.edsoo.ru/7f41837¢
DOUIIN, POII
COCIMHCHHMS, HX
OMOJIOTHYECKOe
3HaueHue. [lenTuap!
58- Benku kak
59 HpUPOTHBIC bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
DOUIIN, POIIT
BBICOKOMOIIEKYIISIPH
bI€ COSIUHCHUS
60- OCHOBHBIE TTOHATHUS
61 S bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
DOUIIN, POIIT
BBICOKOMOJIEKYJISIPH
BIX COeIUHECHUN
OCHOBHBIE METOIBI
CHUHTE3a
62- BBICOKOMOJIEKYJIIPH
63 BIX COEOUHEHUIL.
ITnacTt™Maccsr,
64- Kay4yKH, BOJIOKHA
65
IToBTOpEeHue n
66 0000111eHHE
IIpomexxyTouHas
67 aTTecTanus
Ananus
68 MIPOMEKYTOUHOH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

aTTecTaluu

OBIIEE KOJIMYECTBO
YACOB 11O
[TPOIT'PAMME

68




11 KJIACC

Ne
n/
n

Temaypoka

KoanuecTtBouacos

Bcer
0 OThbI

KonTpoabubiepad

IIpakTH4ecknepad
OTbI

Jarauzyden
usi

DyieKTpOHHBbIENU(PPOBLICOOPa30BaTEIbLHbIE
pecypcbl

1-2

XuUMHYECKUI
3JIeMEHT. ATOM.
DIIeKTpOHHAs
KOH(HUTYpaLus
aTOMOB
Ilepuoanueckuii
3aKOH U
Ilepuonnueckas
CHUCTEMa XUMHUYECKUX
anemenToB /. U.
MenpeneeBa, X CBI3b
C COBPEMEHHOU
TEOPUEN CTPOCHMUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XUMHYECKHUX
9JIEMEHTOB H X
COCIUHEHHH MO
rpyImnaM u nepuogam.
3HaueHune
MEPUOIUYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKHAX
sanementos [I.1.
Menpaeneena B
pa3BUTUU HAYKHU

Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIH, POIIL

bubmmoreka ITOK https://m.edsoo.ru/7f41837c
DOUIIN, POIIT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

7-8

10

CrpoeHue BemiecTna.
XuMHYecKas CBSI3b, €€
BHJIBI, MCXaHU3MBI
o0Opa3oBaHMs MIOHHOH
1 KOBAJICHTHOM CBSI3U.
Bonopoanascszb

BaneHTHOCTE.
DIEeKTPOOTPULIATEIIBH
ocTb. CTeneHb
okucneHus. BemiectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTpOCHUSA

Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIHN, POIII

11-
12

13-
14

Ilonsrue o
JIUCTIEPCHBIX
cucreMax. MIcTUHHEIC
Y KOJIJIOWTHBIC
pacTBopbl. MaccoBast
JIOJIs BEIIECTBA B
pacTtBope

Knaccudukarus u
HOMEHKJIaTypa
HEOPTaHUICCKUX
COEIMHEHUH.
I'eneTnueckas cBsI3b
HEOPraHUYECKUX
BEIIECTB, PA3INIHBIX
KJIacCOB

bubmmoreka ITOK https://m.edsoo.ru/7f41837c
OUIIN, POIIT

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
DOUIIN, POIIT

15-
16

Knaccudukarus
XUMUYECKUX PeaKuit
B HEOPTraHUYECKOU 1
OpraHUYEeCKON XUMHUH.

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
DOUIIN, POIIT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

3aKOH COXpaHEHUs
Macchl BEIIECTB,;
3aKOH COXPAaHECHHUS U
npeBpalieHus
SHEPTHH TIPH
XUMHAYECKHX
peaxuax

17-
18

CKOpOCTh peaKIuu.
OOpaTtuMbIe PeaKITy.
XUMHUYECKOE
paBHOBeEcHE

19

IIpakTudeckas pabora
Ne 1. «Bausiaue
Ppa3HYHBIX (HaKTOPOB
Ha CKOPOCTh
XUMUYECKON
peakuum»

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
OUIIN, POIIT

21

22-
23

DIEeKTPOIUTHYECKAS
JUCCOLMALIHSL.
[TonsTue o
BOJIOPOJTHOM
mokazarese (pH)
pacTBopa.
PeakuunnonHnorooome
Ha.
I'uaponuzoprannueck
uX U
HEOPraHMYECKUXBEIIE
CTB

OxHCANTENBHO-
BOCCTaHOBUTEJIbHBIC
peaxuuu. [Tonstue 06

Bbubmunoreka I{OK https://m.edsoo.ru/7f41837c
DOUIIN, POIIT

bubnmoreka ITOK https://m.edsoo.ru/7f41837c
DOUIIN, POIIT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

24

26

27-
28

29-
30

31-
32

3IEKTPOIIN3E
pacIuiaBoB U
pacTBOpPOB coJjieit

KonrtponbHas padora
0 paszzeny
«Teopetuueckue
OCHOBBI XUIMHI»

Mertamnsl, X
MOJIOKEHHUE B
Ilepnoanueckoit
CUCTEMEC XUMHNYCCKUX
anemenToB JI. W.
MenpneneeBa u
0COOEHHOCTH
CTPOEHHSI aTOMOB.
OO0muehu3nIecKue u
XUMHNYCCKHUEC
CBOMCTBaMETaJIOB

CrutaBbl METaJUIOB.
DNEeKTPOXUMHIYISCKHIA
PSI HAIPSDKEHUN
METaJIJIOB

XuMugeckrue
CBOMCTBA Ba)KHEUIITHX
METaIJIOB (HATpHiA,
KaJuH, KaJbIui,
MarHui, aTFOMHUHHIN) 1
UX COCTMHEHUH

XumMudeckue
CBOMCTBA ITMHKA,
JKene3a u ux
COeTMHEHU I

Bubmmoreka ITOK https://m.edsoo.ru/7f41837c
OUIIN, POIIT
https://lesson.edu.ru/04/10

Bbubaunoreka I{OK https://m.edsoo.ru/7f41837c
OUIIN, POIIT

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
DOUIIN, POIIT

bubnmoreka ITOK https://m.edsoo.ru/7f41837c
DOUIIN, POIIT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

33-
34

35

XUMHYECKHUE
CBOMCTBa XpoMa, MeI1
H UX COeJUHEHUN

IIpakTraeckas pabora
Ne 2. "Pemenue
JKCTIEPUMEHTATBHBIX
3aj71a4 110 TeMe
«Metams»"

bubmmoreka ITOK https://m.edsoo.ru/7f41837c
OUIIN, POIIT

36-
37

38-
39

40-
41

42-
43

Hemertannsi, nux
IIOJIOXKCHHUE B
[Tepuoauueckoi
CHCTEME XMMHYCCKUX
anementoB /[[. 1.
Menneneesa u
0COOCHHOCTH
CTPOCHHUS aTOMOB

duznydeckue u
XUMHUYECKHUE CBOMCTBA
HEMETaJIOB.
Annotponus
HEeMeTaJuIoB (Ha
pUMepe KUCIIopo/ia,
cepsl, Gpocdopa u
yraepoja)
Xumuueckue
CBOMCTRBA TaJIOTCHOB,
CEepBI B UX
COEIMHEHUU

XumMudeckue
CBOMCTBA a30Ta,
tdocdopa u ux
COeTMHEHU I

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
OUIIN, POIIT

Bbubaunoreka I{OK https://m.edsoo.ru/7f41837c
OUIIN, POIIT

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
OUIIN, POIIT

bubnmoreka ITOK https://m.edsoo.ru/7f41837c
DOUIIN, POIIT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

44-
45

XHUMHUYECKHE
CBOMCTBa yraepoja,
KpPEMHUS U UX
COCJTMHCHH I

Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIH, POIIL

46-
47

IIpumeHneHue
BaKHEHUIITNX
HEMETAJJIOB M X
COCJTMHCHH I

Bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
OUIIH, POIIL

49

O6o00meHne u
CHCTEeMaTH3aLHs
3HAHUM 110 TEME
«HemeTamibn.
Brruncnenus no
YpaBHEHUSIM
XUMUYECKUX PEaKIUil
U TEPMOXUMUYECCKHE
pacuéTsl

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
OUIIN, POIIT

50

51

52-
53

[TpakTudeckas pabora
Ne 3. «Pemenne
IKCIIEPUMEHTAIBHBIX
3a7a4 10 TeME
"HemeTasmisl'"»

KonTponbHas pabora
o TeMaM «MeTaibl)
n «Hemerauis»

Heopranwueckue n
OpraHUYeCKHe
KHUCJIOTBI.
Heopranunueckue u
OpraHUYeCcKre
OCHOBaHUS

Bbubmuroreka I{OK https://m.edsoo.ru/7f41837c
DOUIIN, POIIT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

AmdorepHbIe
HEOpraHUYEeCKUe 1

54- SEZZI:;:;TC bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
55 I'eHeTndueckas CBSI3b DUIIH, POIII
HEOPraHUYECKUX U
OpPraHMYECKUX
BEIIECTB
Pons xumuu B
obecreueHnn
56- DKOJIOTHYECKOH, bubmmoreka ITOK https://m.edsoo.ru/7f41837¢c
57 3HepreTPv1quK0171 u OUIIN, POTIIT
1305000 (31051
0€30I1aCHOCTH,
pa3BI/ITI/II/I MCOUILINHBI
[MpeacraBnenus 06
58- Eg?;;izmm bubmmoreka ITOK https://m.edsoo.ru/7f41837c
59 MIPOMBIIIICHHOTO UL, POLL
MOJYYCHUS
Ba)XHEUIITNX BENIECTB
60- Yeosek B Mupe
61 BEIECTB U
MaTepHasoB
62- Xumus u
63 3JI0pOBbEYCIOBEKA
64- IToBTOpEHME N
65 000011IeHHE
66 IIpomexyTounas



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

67
68

aTTecTaIus

AHanus
MIPOMEKYTOUHON
aTTecTaluu
IToBTOpEHUE

AHanu3 KOHTPOJIbHON
paboTHI
IToBTOopenue.PemieHue
3a1a4

OBLIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

68




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YUEHUKA

Xumus, 10 wmace/ T'abopuensa O.C., OctpoymoB W.I'., CmamkoB C.A., AKIHOHEpPHOE OOIIECTBO
«3narensctBo«lIpocBemenne»,202 1T
Xumus, 11 xnace/ Tabpuensa O.C., OctpoymoB W.I'., CmamkoB C.A., AKIHOHEpPHOE OOIIECTBO
«3natennctBo «lIpocBemienue»,2021r.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Xumusi(6a30BbIitypoBeHs). Peanm3amus oOpazoBaHus: MeToIu4Ieckoe mocodue s yuutens / Kasepuna
A. A., Ilmayruna I'.B.; nox pen.I’. B. Ilmuyrunoir. M. : ®I'BHY «MHCTUTYT cTpaTernu pa3BUTHS
oOpaszoBanus PAOy, 2022 81 c.:um.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/



		2023-09-29T14:27:49+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 22 Г. ТОМСКА




