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Pabouasi nporpamma no xumuu 6a3oBoro ypoBHs s 10-11-x kiaccon

IHosicHUTEABbHAA 3aIIMCKA

Pabouas mporpaMma 1o XMMHUH Ha ypPOBEHb CPEJHETO 00IIero 00pa3oBaHus IS
obyyaromuxcsa 10-11-x kmaccoB YYOO «COLI «Bukropus» pa3paboTaHa B COOTBETCTBHH C
TpeOOBaAHUSMU:

e @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoii
Denepaunny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHnu GeaepaaibHOro
rOCyJIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPEJHETo 00IIero 00pa3oBaHuUs
(c U3MEHEeHUAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza Munmnpocsemenus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHuu ¢eaepaibHOi
00pa3zoBaTenbHON MIPOTrpaMMBbl CPETHETO 00IIEer0 00pa30BaHUMY;

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsaka
OpraHu3alluH U OCYIIECTBICHHS 00pa30BaTEIBHON NESTETLHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrpPaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHusmy;

o Konnenuuu npenogaBanus yueOHOTO MpeaMeTa « XUMHUD»;

o KoHuenuuu 3K0i0ruueckoro oopa3oBaHust B cucteMe oo1ero oopazoBaHus;

e CII 2.4.3648-20 «CaHUTapHO-3MTHIEMHOJOTHYECKHE TPSOOBAHUS K OPTaHU3AIUSIM
BOCTIUTaHMS U O0YUYCHHS, OTABIXA U O3JOPOBIICHUS ACTEH M MOJIOJICKIY,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECTIEUCHHIO
6e3omacHoCTH U (MiK) O€3BPEAHOCTH TS YeIoBeKa (aKTOPOB CPEIbl OOMTAHUS,
YTBEP>KICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOro IJIaHa CpeHero ooriero oopasosanus (mpotokon meacosera Nel ot
30.08.2023r. «O06 yTBepkIeHIUH OCHOBHOW 00pa30BaTEIbHON IPOTPaMMBI
CpeIHero o0Iero 00pa3oBaHus»);

e (enepasibHON pabouelt MPOrpaMMbl 10 Y4eOHOMY MPEaMETy « XUMHs» 0a30BOTO
YPOBHS.

Pabouast mporpamMmma opueHTHpOBaHa Ha II€JIEBbIe IPUOPUTETHI, CHOPMYITUPOBAHHBIC B
benepanbHON paboueil mporpaMmme BOCIUTAHUS U B paboueil mporpamme Bocriutanus YYOO
«COI «Bukropus»

[IporpaMMa o XuMuM Ha ypOBHE CpeHEr0 00111ero 00pazoBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
®denepanun», TpeOOBaHMIA K pe3yJibTaTaM OCBOEHUS (penepanbHOil 00pa3oBaTEIbLHOM
nporpammel cpeanrero oomero oopasosanus (OOIT COO), npeacraBneHHbIX B DenepanbHOM
roCyJapCcTBEHHOM oOpa3oBarenbHOM ctanaapte COO, ¢ yuetom KoHnenum mpermnogaBaHus
yueOHOro npenmera «XuMus» B 00pa3oBaTesIbHBIX opranusanuax Poccuiickoit denepanmy,
peann3yroInX OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMbI, H OCHOBHBIX MTOJIOKEHHHA
«Ctparerun pa3Butus Bocniutanus B Poccuiickoit @enepannu Ha nepuoa a0 2025 roga»
(pacnopspxenue IIpaButensctBa P® ot 29.05.2015 Ne 996-p).



OCHOBY MOZIX0/I0B K pa3pabOTKe MpOrpaMMBbI [0 XUMHUH, K ONPEAEICHUIO 00IIeH CTpaTeruu
00y4YeHHs, BOCIIUTAHUSA U PA3BUTHUS 00YUAIOIIUXCsl CPEACTBAMH Y4eOHOTO IIpeaMeTa
«Xumus» it 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTaBMIIM KOHLIENTYaJIbHbIEC TOT0KEHHS
@I'OC COO o B3auM000yCIOBICHHOCTH LIEJIEH, COACPIKaHMs, PE3YIbTATOB OOyUYECHUS U
TpeOOBaHMH K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOTydyaeMOe BBIITYCKHUKaMU 00111e00pa3oBaTeIbHON
OpraHu3allH, SBISETCA HEOTHEMIIEMOH YacThio X 00pa3oBaHHOCTH. OHO CITY)KUT
3aBEpPIIAIOIIMM ITAIIOM PEeaH3alii HA COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUECBBIX
[IEHHOCTEH, MPUCYIIUX IETIOCTHON CHCTEMEe XUMUYECKOTO 00pa30BaHus. DTU IIEHHOCTH
KacaroTCsl MO3HAHMSI 3aKOHOB MTPHPOIbI, (POPMHUPOBAHUS MUPOBO33PEHHS U OOIIEH KYIbTYPbI
YeJIOBEKa, a TAKXKE SKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOILICHHUS K CBOEMY 3/I0POBBIO
NPUPOJHON cpene. Peanusyercs xumuueckoe 00pa3oBaHUE 0O0YYAIOLIMXCS HA YPOBHE
CpeaHero o0Iero o0pa3oBaHus CPEICTBAMU YUEOHOTO MpenMeTa « XUMUsD», COepKAHNE U
MOCTPOEHHE KOTOPOT'O OIPE/ICIICHBI B IIPOTPAMME 110 XUMHUH C YYETOM CIICIHUPUKN HAYKU
XWMHH, €€ 3HAUCHUA B TIO3HAHUHW NPUPOJLI U B MaTepI/IaJIBHOfI KU3HU O6HICCTBa, a TaK¥XeE C
YUYETOM OOIIUX IeJIeH ¥ MPUHIIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpennero obmiero oopazoBanus B Poccutickoii deneparuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyI0 poJib B COBPEMEHHOMN
LMBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTepuanbHON KyJibTypbl. OHa BHOCUT CBOM BKJIaJ B
(bopMHpOBaHKE PALMOHAIBHOTO HAYYHOT'O MBILUIEHHS], B CO3/IaHUE LIEIOCTHOTO
IIpe/ICTaBICHMsS 00 OKPY’KAIOLIEM MHUPE KaK O €IMHCTBE IPUPOJIbI U YEJIOBEKA, KOTOPOE
¢dbopmMHpyeTcss B XUMHH HA OCHOBE IOHMMaHMs BELLIECTBEHHOI'O COCTaBa OKPY KAOILIEro MUpa,
OCO3HAHUS B3aUMOCBSI3U MEXY CTPOCHHUEM BEILIECTB, X CBOMCTBAMU U BO3MOKHBIMU
00J1aCTsIMH TPUMEHEHHUS.

TecHO B3aMMOAENUCTBYS C IPYTUMH €CTECTBEHHBIMHM HayKaMU, XUMHUs CTaJla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOANMBIM YCIOBHEM YCIEIIHOTO TPY/1a U )KU3HU KaXKJ10TO
yieHa oOuiectBa. CoBpeMEeHHasi XUMUS KaK Hayka co3uJaTeabHas, Kak HayKa BEICOKUX
TEXHOJIOTUI HalpaBJeHa Ha PelIeHUEe I100aIbHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — ChIPHEBOM, SHEPIreTUYECKOH, MMUIIEBOH, IKOJIOTHYECKOI 0€30MacHOCTH U
OXpaHBbI 37J0POBbSI.

B cooTBeTcTBUM ¢ OOLIMMU LETSIMU M IPUHIMIIAMU CPETHETO O0IIEero 00pa3oBaHus
coznepkanue npeamera « Xumus» (10—11-e kimaccel, 0a30BbIi ypOBEHb H3YUCHHS)
OPHEHTHPOBAHO NMPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY O0YyYarOmuXcs,
HEO0OXOIUMYIO UM JUIsl BBIPAOOTKH MUPOBO33PEHUYECKHX OPUEHTUPOB, YCIIEITHOTO
BKJIFOUEHHS B )KU3HBb COLIMYMA, MTPOIOIDKEHHSI 00pa30BaHuUs B Pa3IMUHBIX 00JIACTAX, HE
CBA3aHHBIX HETIOCPEACTBCHHO C XUMUEH.

CocTaBnsomuMHy rpeaMeTa « XuMus» sBISIFOTCS 0a30Bble Kypcehl — « Oprannyeckas XUMHUsD)
u «O01as 1 HeopraHUYecKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SIBJISIFOTCSL OCHOBBI 0230BOM HAyKH: CHCTEMa 3HAHUH 110 HEOPraHWYIeCKo Xumuu (¢
BKJIFOUCHHEM 3HAHUH U3 00IIeH XUMUK) U OpraHMYecKoi XuMuu. GopMUpoBaHUe TaHHON
CUCTEMBI 3HAaHUH MPU U3yUYEHUH IIpeIMeTa 00ecrieunBaeT BO3MOKHOCTh PACCMOTPEHHUSI BCETO
MHOTr000pa3us BeIeCTB Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUNA XUMUH.

CrpykTypa conepkanus KypcoB — «Oprannueckast XuMus» u «O011as 1 HeopraHuuecKas
XUMHS» c(hOpMUPOBaHA B IPOTrpaMMe M0 XUMHUHU Ha OCHOBE CUCTEMHOTO MOAX0/1a K



M3Yy4YEHHUI0 YU4eOHOT0 MaTeprasa U 00yCIIOBJIEHA HCTOPUUECKH 00OCHOBAaHHBIM Pa3BUTHEM
3HaHUH Ha OINIPEJCIICHHBIX TEOPETUYECKUX YPOBH:AX. Tak, B Kypce OpraHu4ecKOi XUMUHU
BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOM TEOPUH CTPOEHUSI OPTaHUYECKUX
COEIMHEHM, a TAKXKE HAa YPOBHE CTEPEOXUMHUUYECKHUX U JIEKTPOHHBIX IIPEICTABICHUM O
cTpoeHuu BemecTs. CBeeHUs 00 N3yyaeMbIX B Kypce BELECTBAX JAKOTCs B pa3BUTHH — OT
YTIJIEBOAOPO/IOB JI0 CIOKHBIX OMOJIOIMYECKH aKTUBHBIX COeIMHEHMA. B Kypce opranndeckoi
XMMHUU TOTY4ar0T pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00ILEro 00pa3oBaHUs
NEepBOHAYAIBHBIEC IPEJCTABICHUS O XUMUYECKON CBSI3H, KIIACCH(PUKAIIMOHHBIX IPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILECTB OT UX CTPOEHUS, O XMMUYECKON PEaKILIHH.

ITox HOBBIM yIJIOM 3peHus B peaMeTe « XuMus» 0a30BOro YpOBHS paccMaTpUBaeTCs
M3Y4YEHHBII Ha YPOBHE OCHOBHOI'O O0IIEr0 00pa30BaHUsl TEOPETUUECKUN MaTepuai U
(aKTOJIOrMUECKUE CBEJICHHS O BELIECTBAaX U XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B
Kypce «O011as 1 HeopraHudeckasi XuMus» 00y4yaroUMMCs PEAOCTaBISETCs] BO3SMOXHOCTh
0CO3HaTh 3HaYECHUE MEPHUOAMUYECKOrO 3aKOHA € OOIIETEOPETUYECKUX U METO0JI0IMUECKUX
MO3UIHH, TITy0Ke TIOHATh HCTOPHYECKOE N3MEHEHNE (PYHKIUH 3TOT0 3aKOHA — OT
o0oOmaroieit 10 0ObICHAIOMIEH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEUILIMX BEIIECTBAX, UX COCTABE, CTPOEHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAK)KE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX
MPOTEKaHUs JOTMONHseTCs B Kypcax 10-x u 11-x kiaccoB aiieMeHTaMu COepKaHUS,
MMEIOIIUMH KYJIbTYPOJIOTUYECKUI U MPUKIIATHON XapakTep. DTU 3HaHUS CIOCOOCTBYIOT
MMOHMMAHHUIO B3aMMOCBSI3U XUMUU C APYTUMHU HAyKaMH, PaCKPBIBAIOT €€ POJIb B
M03HABATEIBHON U MPAKTUYECKON NEATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCITUTAHUIO
YBa)KEHHUS K TIPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUUCCKUX MPUIIOKCHUN XUMHH,
MIOMOTaIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYHMBIX
npo0JeMax, CBI3aHHBIX C XUMHEH, KPUTHYECKU OCMBICITUBATh HHPOPMAIIUIO U TIPUMEHSTH €€
JUTSl IOTIOJTHEHU S 3HAHUH, pEICHUsI MHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTATbHBIX
HCCTIeI0BaTENbCKUX 3a1a4. B 11enom conepxanue yaeOHOTo peaMeTa « XUMHUs TaHHOTO
YPOBHS U3Y4YE€HUS OPUEHTUPOBAHO HA (HOPMHUPOBaHKE Y O0YUAIOLTUXCS MUPOBO33PEHUYECKOM
OCHOBBI JUIsl TOHUMaHUs GUI0CO(DCKUX HIEeH, TAKMX KaK: MaTepruaIbHOE €IUHCTBO
HEOPTaHMYECKOTO M OPraHUYEeCKOTo MUpPa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM
Y CTPOCHHEM, TTIO3HABAEMOCTH TPUPOHBIX SIBIICHUN ITyTEM IKCIIEPUMEHTA U PEIICHUS
MIPOTUBOPEUYUI MEXKYy HOBBIMU (DAKTAMH U TEOPETHUECKUMH MPEANOCHIIKAMHU, OCO3HAHUE
POJIM XUMHUU B PEILIEHUH 3KOJOTUYECKUX MPOOIIEM, a TaKkKe MpodsieM cOepexeHHs
SHEPTrEeTUUYECKUX PECYPCOB, CHIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane perienus 3a1a4 BOCIIUTAHUS, Pa3BUTHSI U COLIMATTU3ALMU O0yYaIOIIUXCS IPUHSATHIC
MPOrPaMMO¥ IO XHMHH TTOIXOJTBI K OMIPEICTICHUIO COACPKAHMS M IIOCTPOCHHS ITPEIMETa
MpeaycMaTpuBaT GOPMHUPOBAHKE YHUBEPCATBHBIX YUEOHBIX JEHCTBHM, UMEIOIUX 0a30BOE
3HAYCHUE JIJIS PA3]IMIHBIX BHJIOB JICITCILHOCTH: PEIICHUS TIPOOJIeM, IIONCKa, aHATN3a U
00paboTKu nHGOpMAIUH, HEOOXOIUMBIX I TPHOOPETEHUS OIBITa MPAKTUIECKON 1
HUCCIEN0BATENLCKON NEATEILHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IIO3HAHUYA XUMHUM.

B npaktuke npernoiaBaHusl XUMHU Kak Ha YPOBHE OCHOBHOTO 0011Iero 00pa30BaHus, Tak U Ha
YPOBHE CpeJTHEr0 00I11er0 00pa3oBaHus, IPU ONPEAETIEHUU COAePKATEIbHON
XapaKTEPUCTHKU 1I€JIel N3yUEHUs IIpeIMeTa HalpaBiIeHUEM [IEPBOCTEIIEHHON 3HAYNMOCTH
TPaJAULIMOHHO NIpHU3HAeTCs POPMUPOBAHUE OCHOB XUMUYECKOW HAyKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IPAKTUUECKOU EATEIbHOCTH YEJI0OBEKA U KaK OJHOIO U3



KOMIIOHEHTOB MUPOBOM KyJIbTypbl. C METOJUYECKON TOUKHU 3pEHUS TAKOW MOJIXO0M K
OTPEJICICHUIO LIeJIeH U3YUSHUS MIPEAMETA SIBIISICTCS BIIOJIHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TTIaBHBIMHU LIEISIMHA H3yUYeHUS TpeaMeTa « XUMUS Ha
6azoBom ypoBHe (10-11-¢ Ki1acchl) SABISIOTCS:

e (popMHUPOBaHNE CUCTEMbl XUMUYECKUX 3HAHUIA KaK BKHEHUIIIEH COCTABIISIFOIICH
€CTECTBEHHO-HAyYHOU KapTUHBI MUPA, B OCHOBE KOTOPOM JIEXKAT KIFOYEBbIE
NOHATHS, (pyHIaMEHTaIbHBIC 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHE U TTOHUMaHUE CYLUTHOCTHU AOCTYMHBIX 00001IeHUH MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHUE C UICTOPUEHN UX Pa3BUTHUA U CTAHOBJICHUS,

e (opMUpOBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XMMHUYECKHUX PEaKIUi, HEOOXOAUMBIX JIJIsl IPHOOPETCHUST yMEHUI
OPUEHTHPOBATHCS B MUPE BEILIECTB U XUMUUYECKUX SBJIICHHUM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IOBCEAHEBHOM )KU3HU,

e Ppa3BUTHE YMEHHI U CIIOCOOOB JIESATEIBHOCTH, CBSI3aHHBIX C HAOJIIOICHUEM U
00BSICHEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOII0JCHUEM MpaBui 0€3011aCHOIO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny c atum, conepxarenbHas XapaKTepUCTHKa Liesed U 3a/1a4 U3y4eHUs IIpeIMeTa B
IIporpaMMe 0 XMMHUH YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU
IIPUOPUTETAMU B CUCTEME cpefHero olmiero oopasoBanusi. CeroiHs B PENoAaBaHuU XUMHUH
B OOJIBIIEH CTETIEHN OTAAETCS MPEANOYTECHHE TPAKTUIECKOH KOMITOHEHTE COIEPKaHMS
00y4yeHUsl, OpUEHTUPOBAHHOI Ha OJrOTOBKY BBIIYCKHUKA 00111€00pa30BaTeIbHOM
OpraHu3alyHy, BIaJCIOIIEro He HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHON I'PAMOTHOCTBIO, TO
€CTb CrI0co0aMM U YMEHUSIMH aKTUBHOTO MOJyYSHUs 3HAaHUHM U IPUMEHEHUS UX B peaIbHOM
KU3HU JJIs PEeLeHUs MPAaKTUYECKUX 3a/1a4.

B cBs3u ¢ aTUM IIpU U3YUYCHUU IIPEAMECTA «XUMUI» AOMUHHPYIOIICEC 3HAUCHUC an/I06peTa10T
TAaKUe LOeIn U 3aJa4H, KaK:

e aJamnTarys o0yJaromuXxcs K YCIOBHSIM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(bopMHUpOBaHNE MHTEILICKTYaIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYTHUICCTBY, CAMOCTOSTEIILHOMY TTPHHSITHIO TPAMOTHBIX
pellICHHI B KOHKPETHBIX XKU3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMH U UX
PUMEHCHHEM,;

e (opmHpOBaHHE Y 00YUAIOIINXCS KITFOUSBBIX HABBIKOB (KITFOYEBBIX KOMITETCHIINH),
UMEIONNX YHUBEPCATHHOE 3HAYCHUE JIUIS PA3JINIHBIX BHJIOB JICITECIHHOCTH:
peleHus mpoodiieM, OKCKa, aHaIKu3a U 00paboTku H(GOPMaIIUU, HEOOXOAUMBIX
JUTSI IPUOOPETEHHUS OTIBITA ISATSILHOCTH, KOTOPas 3aHMMAeT BAKHOE MECTO B
MMO3HAHUN XUMHMH, a TaK)Ke JIJI OLEHKHU C MO3UIUI SKOJIOTHYCCKOM 0€30I1aCHOCTH
XapakTepa BIMSHHS BEIIESCTB M XUMUIESCKUX MTPOIIECCOB HA OPTraHW3M YeJIOBEKa U
MPUPOJIHYIO CPELY;

e Ppa3BUTHE [TO3HABATEIHLHBIX HHTEPECOB, MHTECIUICKTYATBHBIX M TBOPUYCCKHX
CHOCOOHOCTEH 00yYaOUINXCs: CIIOCOOHOCTH CaMOCTOSTENIHO MTPHUOOPETaTh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBHH C KHU3HEHHBIMU MTOTPEOHOCTSIMH, HCIIOIH30BATh
COBpPEMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTUH ISl TOMCKA U aHaJIM3a YUeOHOH U
HAYYHO-TTOMYJIIPHON MHPOPMAITIH XUMUIECKOTO COJICPIKAHNS;

e (dopMUpOBaHUE U PA3BUTHE Y O0YUYAIONINXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HA0JTI0IaTEIBHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOCHHO



HEOOXOIMMBI, B YaCTHOCTH, IPH IJIAHUPOBAHUU U IPOBEAEHUN XUMHUYECKOTO
AKCIIEPUMEHTA;

e BOCHHTaHUE y 00y4aromuxcs yOeKJeHHOCTH B TYMAHUCTHYECKOW HAPaBIEHHOCTH
XMMHH, €€ BYKHOH POJIM B PEIICHUH TTT00AIBHBIX MPOOJIeM PalliOHATBHOTO
IIPUPOIOIOIL30BaHN, TIOIIOJIHEHUS YDHEPIETHUECKUX PECYPCOB M COXPaHEHUS
NPUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEXKHOTO OTHOIICHUS K
IPUPOJIE U CBOEMY 3/I0POBbIO, A TAKXKE MPUOOPETEHHSI OIIbITa UCIOJIb30BAHUS
NIOJIyYE€HHBIX 3HaHUH JJI IPUHATHS IPAaMOTHBIX PEIICHUN B CUTYaLUsX,
CBSI3aHHBIX C XMMUYECKUMH SIBJICHUSIMU.

B yueOHOM maHe cpeanero oouiero oopa3zoBaHus npeamer « Xumus» 6a30BOro ypoBHS
BXOJIUT B COCTaB IIpeIMETHON 001acTH «EcTeCTBEHHO-HAYYHBIE IPEAMETHD».

OOr11ee YKciI0 YacoB, OTBECHHBIX Ul H3Y4YEHUS XMMUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpazoBanus cocranisieT 68 yacos: B 10-m kiacce — 34 gaca (1 wac B Henenio), B 11-
M kimacce — 34 gaca (1 gyac B Hezeno).

J1a peanuzanuy mporpaMMbl UCTIONIB3YIOTCS Y4€OHUKH, JOMYIIEHHBIE K UCIIOJIb30BAHUIO
MIPU peai3alii UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTALUI0 00pa30BaTeIbHbIX MIPOTpaMM
Ha4yaJbHOTO OOIIEro, OCHOBHOT'O OOIIET0, CpeIHEro 00IIero o0pa3oBaHus OPraHU3alUsIMH,

OCYIIECTBIISIONUMHI 00pa30BaTEIbHYIO IEATEIHbHOCTE, MPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Xumus, 10 knace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«3narenscTBo "[IpocBenienune»;

e Xumus, 11 knace/ I'abpuensu O.C., Octpoymos WU.I'., Cnaakos C.A., AO
«M3narensctBO "lIpocBemienue’'»;

o < . >

DneKTpOHHBIE 00pa30BaTEIBHBIE PECYPCHI, TONMYIIEHHBIE K HCTIOIB30BAaHUIO TIPH peaTu3aiiin
HMMEIOIIUX FOCYAapCTBEHHYIO aKKpEeIUTAIUI0 00pa30BaTeNbHBIX IPOrpaMM HauaabHOTO

00111er0, OCHOBHOTO OOIIETO, CPETHETO 00IIero 00pa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

DneKTpOHHBIH 00pazoBaTenbHbIN pecypc «/omamnue 3aganus. CpegHee ooiee
obpaszoBanue. Xumus», 10-11 xmace, AO «M3marenscTBo "TIpocBenienue»;
Tpenaxep «O6mako 3Hanui». Xumus. 10 kinacc, OO0 «Duzukon Jady;
Tpenaxep «O0naxo 3HaHui». Xumus. 11 kinacc, OO0 «PuszukoH Jlaby;

o <,.>.

Ili1anupyemsbie pe3yabTaThl OCBOCHUS
Y4eOHOro nmpeamera

JIMYHOCTHBIE Pe3yJabTAThI



®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUST 00yJarOIIUMHUCS
porpamMm cpeaHero ooIero 00pa3oBaHus (JIMYHOCTHBIM, METAPEAMETHBIM H
npeaMeTHbIM). Hay4uHo-MeToIn4ecKol OCHOBOM /sl pa3paboTKH INIAHUPYEMbIX Pe3yIbTaTOB
OCBOEHUS TIPOTPaMM CPETHETO 00IIEeTr0 00pa30BaHUs SBISETCS CHCTEMHO-IESTEIIbHOCTHBIN
MOJIXO/I.

B cooTBeTcTBUY C CUCTEMHO-AEATENBHOCTHBIM IIOJIX0A0M B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUS MpeaMeTa « XMMHS» Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus
BBIJICJIEHBI CIIEYIOLINE COCTABIISIOILHUE!

e 0CO3HaHUE O0YYAIOUTUMUCS POCCUMCKOMN TpaXAaHCKON UACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEAEIICHUIO;

e HaJM4YMe MOTHUBALUH K OOYYEHHUIO,

e IlIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKAECHUH IMYHOCTH HA OCHOBE
KJIFOUYEBBIX [IEHHOCTEH M UCTOPUUYECKUX TpaJAULIUN Oa30BOM HAyKU XUMUU,

e TOTOBHOCTb U CLIOCOOHOCTh O0YYAIOIIUXCSl PYKOBOACTBOBAThCS B CBOEH
JIEATEIbHOCTH LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMM, IIPUCYIIIMMHU LIEIOCTHON
cUcTeMe XUMHUYECKOro 00pa3oBaHus,

e HaJMYME IPABOCO3HAHUS FKOJIOTMUECKOHN KYJIBTYpPbl U CIOCOOHOCTH CTaBUTh LIETIHU U
CTPOUTbH )KU3HECHHBIE IIAHBI.

JInuHOCTHBIE PE3YJbTaThl OCBOCHUSA IPECAMETA «XHUMHUSD JOCTUI'alOTCA B CIUMHCTBC y‘IC6HOI>'I
M BOCIIUTATCIILHOM ACATCIIBHOCTU B COOTBETCTBUHU C TYMAHUCTUYCCKHUMU,
COIHOKYJIbTYPHBIMHU, NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU U UJ1€aJITaMU pOCCHﬁCKOFO
IrpaXaaHCKOro O6HIGCTBa, IIPHUHATBIMU B O6HIGCTB€ HOpMaMH U IIpaBUJIaMU IMOBCACHMUA,
CHOCO6CTByIOH_II/IMI/I InmpoueccaM CaMOIIO3HAHUA, CAMOPA3BUTHA U HPABCTBCHHOI'O
CTaHOBJICHUA JIMYHOCTHU 06yqa101111/1xc;{.

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS MpeaMeTa « XUMHUS» O0TpaxaroT chOPMHUPOBAHHOCTh
OTIbITa IO3HABATEIBHON U MPAKTUYECKOM eATEIbHOCTH 00yUaroUMXcs M0 pealn3aluu
MIPUHATHIX B 00LIECTBE LIEGHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpakaaHCcKoOro BOCIMTAHMA:

e OCO3HaHUS 00YYaIOUIUMHCS CBOMX KOHCTHUTYIIMOHHBIX ITPaB U 00S3aHHOCTEH,
YBaXEHUS K 3aKOHY U IIPABOIIOPSIKY;

e IIPEACTABIICHMS O COLMAIbHBIX HOPMaxX U MPaBUJIaX MEKINYHOCTHBIX OTHOLICHUH B
KOJUIEKTHUBE;

e TOTOBHOCTH K COBMECTHOW TBOPUECKOH IEATETLHOCTH MPH CO3/1aHUH YUEOHBIX
MIPOEKTOB, PELICHUH YU€OHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUN
XUMHUYECKHUX IKCIIEPUMEHTOB;

e CNMOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
JPYTUX MU aHAJTU3€ PA3IMUHBIX BUJIOB YU€OHOH 1€ TEbHOCTH,

2) NATPHOTHYECKOTO BOCTIUTAHHUSI:

e IIEHHOCTHOT'O OTHOUIEHUS K HCTOPHUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON
XUMUH;

e YBa)XEHHS K IPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO
IIPUMEHEHUs XUMUH, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKHU €CTh PE3YyJIbTaT



JUINTENIbHBIX HAOJIIOI€HUH, KPOIIOTJIMBBIX AKCIIEPUMEHTANIbHBIX TIOUCKOB,
IIOCTOSIHHOT'O TPY/a YYEHBIX U IIPAKTUKOB,

e UHTEpEca U MO3HABaTEIbHBIX MOTUBOB B IIOJIYYEHUH U MTOCIECAYIOLIEM aHAIU3E
UH(POPMALIUHU O IEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM O0TEUeCTBEHHOW XUMUH,

3) JAYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA .

e HPABCTBCHHOI'O CO3HAHMI, DTUYCCKOI'O IIOBECACHUA,

e CIIOCOOHOCTH OLICHUBATh CUTyalluH, CBA3AHHBIC C XUMUUYCCKHUMU SBJICHUAMU, U
IIPUHHUMATh OCO3HAHHEBIC PCIICHM, OPUCHTUPYACh HA MOPaJIbHO-HPABCTBCHHLIC
HOPMBI U ICHHOCTH,

e TOTOBHOCTH OLUCHHMBATH CBOC MMOBCACHNEC U IMOCTYIIKK CBOUX TOBapI/IHIeﬁ C HO3PII.IPII>1
HPAaBCTBCHHLIX W ITPABOBBIX HOPM M OCO3HAHHC HOCJIGI[CTBI/If/'I 9TUX HOCTYIKOB,

4) popMupoBaHHUS KYJIbTYPbI 310POBbS:

e TIOHUMAaHUs LIEHHOCTEHN 3I0POBOTr0 U 0€30IMacHOro 00pasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (DU3HUECKOMY U ICUXUUYECKOMY
3JI0pPOBBIO;

e coOuro/IeHNUs MTPaBIII OE30MaCHOT0 OOPAIEHUS C BEIIECTBAMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYIOBOM ACSATEIBHOCTH;

e TIOHMMAaHUS IICHHOCTH TPABUJI HHIWBHyAJIbHOTO M KOJUICKTHBHOTO 0€30MacHOTO
MOBE/ICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIOJICH;

e OCO3HAHUS MOCIICACTBUN M HEIIPUATHUS BPEAHBIX PUBbIUeK (yrnoTpeOieHus
QJIKOTOJIs, HAPKOTHUKOB, KypPCHU);

5) Tpy10BOT0 BOCIIHTAHUS:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4EOHO-HCCIIET0BATENbCKON e TENBHOCTH,

00I11IeCTBEHHO T0JIE3HOM, TBOPYECKON U APYTHX BUJIAX JACSITEIBHOCTH;

e YCTAaHOBKHU Ha aKTMBHOE€ YYaCTHE B PEIICHUH MPAKTUUYECKUX 3a]a4 COLUATbHON
HampaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

e HHTEpeca K MPaKTUYECKOMY M3YYCHHIO MPOQECCH pa3TUIHOTO POJa, B TOM YHCIIe
Ha OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUN 110 XUMHH,

e YBaXEHUS K TPYHY, JIOASAM TpyJa U pe3yJibTaTaM TPYJI0BOH AESITEIbHOCTH;

e TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHIWBHUIYATHHOU TPAEKTOPUHU 00Opa30BaHMUs,

Oynyieit npodeccuu U peanuszanui cOOCTBEHHBIX )KMU3HEHHBIX IIAHOB C YUETOM

JUYHOCTHBIX HHTEPECOB, CTIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEN

o011ecTBa;

6) 3K0JIOrHYecKOro BOCIUTAHMSA:

e DKOJIOTUYECKH I11eJIeCO00Pa3HOro OTHOIIEHHUS K IPUPOJE, KAK HCTOUHUKY
CYILLIECTBOBaHMS KU3HU Ha 3eMIIE;

e TIOHHMMAaHUs TN100ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOIIeM, BIUSHUS
HYKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATIBHOU CpEbI,

e 0CO3HaHUS HEOOXOAMMOCTH MCIOIb30BAaHUS TOCTHKEHUN XUMUU IS PEILICHUs
BOIIPOCOB PallMOHAJIBHOTO PUPOAOIOJIB30BAHNUS;



AKTUBHOT'O HEMPUATHS ACHCTBUIN, IPUHOCAIIMX BPEIl OKPYKAIOIIEH TPUPOIHOM
cpeze, yMEHUs MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE MTOCIEICTBUS
NpEeANPUHUMAEMBIX ACHCTBUNA U MPEAOTBPALATh UX;

HaJIM4Us Pa3BUTOTO 3KOJIOIMUYECKOIO MBILUIEHHUS, IKOJIOIMUECKOM KYJIbTYpBbl, ONbITA
JIeATEIbHOCTH 3KOJIOTMYECKON HAMPABIEHHOCTH, YMEHUS! PYKOBOJICTBOBATHCS UMU
B TI03HABATEJIbHOW, KOMMYHHKATUBHOM U COLMAILHOW MPAKTUKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO IMPOTUBOCTOATH UJEOJIOTUU XeModoOuu;

7) IEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH U OOILECTBEHHOM MPAKTHUKH;

MOHUMAaHMS CIIEU(PHUKN XUMHUU KaK HAyKH, OCO3HAHHUS €€ POJH B (POPMUPOBAHUU
paLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3aHUU LIEJIOCTHOIO IPEACTaBICHUs 00
OKPY’KaOIIEM MUPE KaK O €IMHCTBE IIPUPOABI U YEJIOBEKA, B [IO3HAHUU
IPUPOHBIX 3aKOHOMEPHOCTEH M pellIeHUH TPOOIeM COXPaHEHHs! IPUPOIHOTO
paBHOBECHS,

yOeXJIEHHOCTH B 0CO00H 3HAUMMOCTH XUMUHU JJIsi COBPEMEHHON IIUBUIIM3ALMH: B €€
T'YMaHHUCTUYECKOW HAIIPABJIEHHOCTH U BaXKHOM POJIM B CO3JJaHUM HOBOM 0a3bl
MaTepHaIbHON KYJIBTYPBI, pEIIEHUH IN100aIbHbIX IPOOIEeM YyCTOMYNUBOTO Pa3BUTHS
YEJI0OBEUYECTBA — CHIPhEBOM, JHEPTETUUECKOM, MUILIEBON U IKOJIOTHYECKON
0€30I1aCHOCTH, B Pa3BUTUU METULMHBI, 00E€CIIEUeHUH YCIOBUN YCIEIIHOrO TPyAa U
HKOJIOTHYECKU KOM(OPTHOM KHU3HH KAXKIOTO WICHA OOIECTBa;
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH. [IOHUMAaHUs CYyLITHOCTU METOJOB I03HAHNH,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOIb30BaTh MOTydaeMble
3HAHUS JUIsl aHAJIM3a U 00BsCHEHUS SIBJICHUN OKpYIKaroIero Mupa u
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHHUSI J1elaTh 000CHOBAHHBIE 3aKIIIOUEHHSI Ha
OCHOBE Hay4yHbIX (DAaKTOB M UMEIOIINXCS JJAHHBIX C LENbIO MOTyYeHHS
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CaMOCTOATENBHO MCIIOb30BaTh XMMUYECKHE 3HAHUS JUISl peLLICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYyalUsIX;

MHTEpPECca K MO3HAHUIO U MCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U cCaM000pa30BaHMUIo,
K aKTUBHOMY IIOJTy4EHHIO HOBBIX 3HAHUW IO XUMHUHU B COOTBETCTBHH C
KU3HEHHBIMH NTOTPEOHOCTAMU;

MHTEepeca K 0COOEHHOCTSAM Tpy/Jia B pa3IUnyHbIX cepax MmpodeccuoHaTbHON
JIeATEIbHOCTH.

MeTanpeamMeTHbIe Pe3yJbTAThI

MertamnpeamMeTHbIe Pe3yIbTaThl OCBOCHHS YUeOHOT0 MpeaMeTa « XMMHsD» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HaYMMBbIe /U1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS
MEXIUCIMIUTHHAPHBIE (MEKIPEIMETHBIC) O0IICHAYYHbIC TIOHSTHS, OTPAKAIOIIUE
LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHeUU(UKY METOI0B MMO3HAHMUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SBJICHNUE,
npoliecc, CUCTeMa, Hay4HbIH (pakT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBAHUE, HAOIOJICHUE, U3MEPEHUE, IKCTIEPUMEHT U [Ip.);



e YHHBEpCaJIbHbIC YUeOHBIC NeHCTBUS (IT03HABATEIbHBIC, KOMMYHHKaTHBHBIE,
peryJsTUBHbIC), oOecreynBaronme GopMUpoBaHue HyHKIMOHATLHON
IPaMOTHOCTH U COLIMAIBHOM KOMIETEHIIMH 00y4YaroLIuXcs;

e CIIOCOOHOCTH O0YUAIOMIUXCS UCTIOIB30BATH OCBOCHHBIE MEXKIUCIUIIIIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAaHUS U YHUBEPCAJIbHbIC YUeOHbIE IeHICTBUS B
IIO3HABATEJILHON U COLMAIIbHOW ITPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATLHBIMU YICOHBIMH
[M03HABATEJIbHBIMH, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSMH.

OBy1ajieHne YHMBEPCAJIBLHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH
1) 6a30BbIe JJOTHYECKHE AeliCTBHUS:

e CaMOCTOSATEIHHO (POPMYITHPOBATH M AKTYaJIH3UPOBATEH IPOOJIEMY, BCECTOPOHHE €¢
paccMaTpuBaTh;

e OIpPENENATH LN ACITENbHOCTH, 3a/1aBas MApAMETPhI U KPUTEPUU UX JOCTUKEHHUS,
COOTHOCHUTD PE3YJbTAaThl AEATEIBHOCTH C IOCTABIECHHBIMU LEJISIMU,

e HCMOJIB30BATh IPU OCBOEHUH 3HAHUU MPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIETSATH
XapaKTepHbIE MPU3HAKU TOHATUN U YCTAHABIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS JJI1 OOBSICHEHUS! OTACTBHBIX (PAKTOB U SIBJIICHUN;

e BBIOMPATH OCHOBAHUS U KPUTCPUU IJIs1 KIACCH(PUKAIIUU BEIICCTB U XUMHUCCKUX
peaxkiuu;

e YCTaHABJIMBATH NPUUMHHO-CJIEACTBEHHBIE CBA3U MEKY N3y4YaEMbIMU SBICHUSAMU,

e CTPOUTH JOTMYECKUE pacCykaeHus (MHIyKTHBHbIC, I¢yKTHBHBIC, 10 aHAJIOTHH),
BBIABJISATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSAX,
(dbopMyIHpOBaTh BHIBOJIBI M 3aKIIOYCHHUS;

e IPUMEHATH B MPOIIECCE MTO3HAHUS UCIIOJIb3YEMbIE B XUMUN CUMBOJINYECKUE
(3HaKOBBIE) MOJIENH, TPEOOPA30BBIBATH MOJICIBHbIC IPEACTABICHUS — XUMHUCCKHMA
3HaK (CHMBOJI) 3JIEMEHTa, XUMHUYECKast popMyIia, ypaBHEHHUE XUMHUECKOW PEaKIIUU
— IPU pelIeHUH YYeOHBIX MMO3HABATENbHBIX U MPAKTHUECKUX 3a]1a4, TPUMEHSATh
Ha3BAHHBIE MOJICJIbHBIE NIPEICTABICHHUS JJISI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN;

2) 6a30BbIe HCCJIEA0BATEILCKIE IeHCTBHA:

e BJAJETh OCHOBAMH METOJIOB HAyYHOI'O IMO3HAHUS BEUIECTB U XUMHUYECKUX PEaKIUH;

e (opMyIUpOBATH LEIH U 33JJa41 UCCIIEIOBAHMs, UCIIOJIb30BATh [TOCTABJIEHHBIE U
CaMOCTOSITENNLHO CPOPMYITUPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA
MO3HAHUS U OCHOBBI JJ1s1 (POPMUPOBAHMSI TUTIOTE3bI IO TPOBEPKE MPABUIIBHOCTH
BBICKA3bIBAEMBIX CYKJICHHUI,

e BJIAJCTh HaBbIKaMH CaAMOCTOATCIIbHOI'O INIAHUPOBAHUSA U ITPOBECACHHA YUCHUYCCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOII0IaTh 32 XOJIOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3yJIbTaT, GopMyIHpoBaTh 0OOOOIIEHHS U
BBIBOJIbl OTHOCHUTEJIBHO JJOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEI0BAHMS, COCTABIIATD
000CHOBaHHBIN OTUET O MPOJICIAaHHON padoTe;

e TPUOOPETATHh ONBIT YUEHUIECKON HUCCIIEIOBATEIHCKOM U MPOSKTHON AESITeTbHOCTH,
IMPOSABJIATH CHOCOOHOCTH U TOTOBHOCTD K CaMOCTOATCIIbHOMY IMOUCKY MCTOO0B
pELIeHUs] TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IUYHbIX METOJIOB MTO3HAHUS,



3) paboTa ¢ uHpopMaIHeii:

OPHEHTHPOBATHCS B PA3IMYHBIX HCTOUYHUKAX HH(POpMaIUK (HAydHO-TIOMYJIApHAsL
JUTEpaTypa XUMUYECKOTO COJIEPKaHMsI, CIIPAaBOYHBIE TIOCOOUS, PECYPCHI
UHTEPHETA), aHATM3UPOBATh HHPOPMAIIHIO PA3IMYHBIX BHIOB U (hopm
IIPEJICTaBICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U
HEIPOTHUBOPEYUBOCTD;

e (popmynmpoBaTh 3aPOCHl U MPUMEHSTH PA3IUYHBIE METOBI IIPH MOMCKE U 0TOOpE
uH(popMalui, HEOOXOAUMOM /JIsl BBIMOTHEHUS YUeOHBIX 3aau ONpeAesIEHHOTO
THUIIA;

e MpUOOpETaTh ONBIT UCIOIB30BAaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U pa3IMYHBIX IIOUCKOBBIX CUCTEM,

e CaMOCTOSATEIHHO BHIOMPATH ONTUMAIBHYIO (POPMY IMpecTaBICHH HHPOPMALIUH
(cxeMbl, TpaduKH, TUArpaMMbl, TAOJIUIIbI, PUCYHKH U JP.);

e HCIMOJB30BaTh HAYYHBIN S3bIK B KAYECTBE CPEICTBA MPH pabOTE C XUMUYECKOM
uHpOpMaIKEii: MPUMEHATh MeKIpeAMeTHbIC (HU3HUeCKUue U MaTeMaTHUECKHUE)
3HAKH U CUMBOJIBI, POpMYJIbl, aO0OpeBHATYPbl, HOMEHKIIATYPY;

e HCIOJb30BaTh U IPEOOPA30BbIBATH 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA

HaIJISIIHOCTH.

OBjaaaenue YHuBEPCAJIBbHBIMU KOMMYHUKATUBHBIMU JeHCTBUSIMMU .

e 3aJ1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOi TEMbI B X0JI¢ THANIOTa U/Hin
JIMCKYCCHH, BBICKa3bIBaTh HJIeH, (DOPMYITUPOBATh CBOM MPEUIOKEHUS
OTHOCUTCIIbHO BBIIIOJTHCHUA HpCIIJIO)KCHHOI\/JI 3aJ1a4u,

e BBICTYHATh C MPE3CHTAINEH PE3yJIbTATOB NIO3HABATEIILHOM JICSITEIILHOCTH,
HOHy‘ICHHBIX CaMOCTOSTCIBHO UJINX COBMECTHO CO CBepCTHI/IKaMI/I HpI/I BBITIOJTHCHU A
XUMHYECKOT0 SKCIIEPUMEHTa, TPAKTHUECKOM pabOoThI MO UCCIIEOBAHUIO CBOKCTB
M3Yy4aeMbIX BEUIECTB, peayln3alii yueOHOro NpoeKTa, u (OpMyJINpOBaTh BHIBOJIbI
M0 pe3yJIbTaTaM MPOBEACHHBIX UCCIIEIOBAaHUH IyTEM COTTIACOBAHMS MO3UIIUN B
X0J1e 00CYXKIeHUsI 1 0OMEHa MHEHUSIMU.

OsJiajieHNe YHHBEPCAIbHBIMH PeryJsiTHBHbIMU /1eHCTBUSIMM

e CaMOCTOATEIBHO MJIAHUPOBATh U OCYILIECTBIIATH CBOIO TO3HABATEIILHYIO
JESITeIbHOCTb, ONPENENss €€ LU U 33a4H, KOHTPOJIMPOBATh U 110 MEpe
HE00XO0IMMOCTH KOPPEKTUPOBATh MpeJIaraeéMblii alrOpUT™M ASHCTBUH NpH
BBINIOJTHEHUH Y4eOHBIX U MCCIIEI0BAaTENbCKUX 3a/1a4, BBIOMpaTh Hanbouee
3 PEeKTUBHBIHN CIIOCOO WX PELICHHS C YYETOM IOJTyuYeHHs] HOBBIX 3HaHUH O
BEIIECTBaX U XUMUYECKUX PEaKIUsX;

e OCYILIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U
CaMOOLIEHKHU.

IIpeanMeTHBIC pe3yabTAThI

10-1 kiace

[IpenMeTHBIE pe3ybTaThl OCBOECHHUS Kypca «OpraHndeckasi XUMUs» OTpaXkaroT:



e c(hOpPMHUPOBAHHOCTD MPEJACTABICHUN O XUMUUECKOW COCTABJISAIONICH €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpPa, POJIM XUMUH B MIO3HAHUU SIBJICHUH MPUPOJIBI, B
(bopMUPOBAHUY MBIIUICHUS U KYJIbTYPbI JIMYHOCTH, €€ (PyHKIIMOHAIBHOM
IrPaMOTHOCTH, HEOOXOAUMOM JJIsl pELIEHUS IPAKTUYECKUX 3a/1a4 U SKOJIOTHYECKH
000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3JI0pPOBBIO U IIPUPOJIHOM cpejie;

e BIJIAJICHUE CUCTEMOMN XMMUYECKUX 3HAHUM, KOTOpasi BKIOYAET: OCHOBOIIOJIAratoIINe
HOHATHS (XMMUYECKHUI SJIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKa aToMa, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULATENILHOCTD, XUMUUECKAs CBSA3b, CTPYKTYpHAast
dopmyia (pa3BepHyTas U COKpaIICHHAs), MOJIb, MOJISIpHAS Macca, MOJISIPHBIH
00beM, YIIIEpOAHBIN CKeJeT, GYHKINOHATIbHAS TPYIIa, pauKall, H30MepHs,
M30MEPbI, TOMOJIOTHYECKHUM Psifl, TOMOJIOTH, YTIEBOIOPO/IbI, KUCIOPOA U
a30TCOJEpIKAIINE COEIMHEHUSI, MOHOMED, IIOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COSTUHEHUS); TEOPUH U 3aKOHBI (TEOPHsT CTPOCHHUS
opranuyeckux BemectB A.M. ByTiepoBa, 3aK0H COXpaHEHHUSI MACChl BELICCTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMHH; MUPOBO33PEHUECKHE 3HAHNA,
JeKal[ie B OCHOBE TIOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
ABIICHUH, (AKTONOTUYECKUE CBEICHUS O CBOMCTBAX, COCTABE, MOIyUYECHUU U
0€3011aCHOM HCIIOJIb30BAaHUH BKHEUIINX OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON AESITENFHOCTH YeIIOBEKa,

e c(hOpMUPOBAHHOCTh YMEHUI BBISABISTH XapaKTEPHbIC TPU3HAKH MOHATHH,
YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHUS TIPH
ONMCAHUU COCTaBa, CTPOCHUS U MIPEBPALIEHUI OPraHNYeCKUX COETUHEHU,

e CcPOPMUPOBAHHOCTH YMEHHI HCIIOIB30BATh XUMHUUECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKPAIICHHOH)
dbopMyI1 OpraHMYECKUX BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUH,
M3rOTaBJIMBATh MOJIEIN MOJIEKYJI OPTaHUYECKUX BELECTB JJIsl WITIOCTPALIUU UX
XUMHYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHH;

e C(pOPMHUPOBAHHOCTH YMEHHI yCTaHABIUBATh IPUHAIEKHOCTh U3yUYEHHBIX
OpPraHMYECKUX BEILIECTB 10 UX COCTaBY U CTPOEHUIO K OIPEEICHHOMY
Kiaccy/rpyrnne coeiuHeHuH (YriieBoI0pOIbl, KHCIOPO U a30TCOIEpIKAIIIE
COCTMHEHHSI, BHICOKOMOJICKYJISIPHBIC COSIMHEHHS), 1aBaTh M Ha3BaHMUS 110
cucrematrueckoit Homenkinarype (IUPAC), a Takke NIpUBOANUTH TPUBHAIIBHBIC
Ha3BaHHS OT/ICNIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, IPOIHJICH, alleTHIICH,
ATUJICHTJIMKOJb, INIHLEPHH, peHoun, GpopManbaeru, aueTalbIerusl, MypaBbuHas
KHCJIOTa, YKCYCHAasl KMCII0Ta, OJIEMHOBAsK KUCJIOTA, CTEAPUHOBAsI KMCIIOTA, TIII0K034,
bpyKTO3a, Kpaxmal, [eJUTI0I03a, TIIUIHH);

e c(hOpMUPOBAHHOCTb YMEHHUS ONPENENATh BUAbI XUMHUECKON CBSI3U B OPraHUUECKUX
coenMHEeHUAX (OMHAPHBIC U KPATHBIC);

e c(hOopMUPOBAHHOCTH YMEHUS IPUMEHSATH MOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A.M. byTiepoBa 17151 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOECHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

e Cc(pOPMHUPOBAHHOCTH YMEHHI XapaKTepHU30BaTh COCTaB, CTPOCHHE, (PHU3HUECKUE U
XMUMHUYECKHE CBOMCTBA TUITMYHBIX MpPEACTaBUTENEH pa3IMYHbIX KJIACCOB
OpraHMYeCcKUX BelIecTB (MeTaH, 3TaH, STUJICH, IPOMUJICH, alleTUiIeH, OyTaauen-1,3,
MeTI0yTaaueH-1,3, 6eH301, METaHOJI, ITAHOJ, STHUJICHTIIUKOb, TIULEPHH, (DeHOI,
aleTalbJeT U/, MypaBbHHas U YKCyCHasi KUCJIOTHI, TJIIOKO03a, Kpaxmall, [eJUIHI103a,
AMHHOYKCYCHasl KUCIIOTA), HJUTIOCTPHPOBATh TEHETHUYECKYIO CBS3b MEKIY HUMH
YpaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEaKLUi C UCTIOIb30BaHUEM

CTPYKTYPHBIX (OpMYT,



e CcpOPMUPOBAHHOCTHh YMEHHS XapaKTEPU30BaTh HCTOYHUKHU YTIEBOJIOPOJAHOTO ChHIPhS
(HedTh, IPUPOIHBIN ra3, yrob), CIOCOObI HX MEPePaObOTKH M MPAKTUYCCKOE
MPUMEHEHUE TPOAYKTOB MepepaboTKH;

e CcOpPMUPOBAHHOCTH YMEHUH MPOBOIUTH BEIYUCIICHUS 10 XUMUYECKUM YPaBHEHUSIM
(Maccel, 00beMa, KOJTMYECTBA UCXOIHOTO BEIIECTBA WK MPOIYKTa PEaKIIUH 110
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOHBIX BELIECTB MU
HPOYKTOB PEAKIIUH);

e CcOPMUPOBAHHOCTH YMEHUH BJIAJIETh CHCTEMOU 3HAHMI 00 OCHOBHBIX METOJIaX
Hay4HOI'0 ITIO3HAHUS, UCIIOJb3YEMbIX B XMMHUH IPHU U3yUYECHUH BEILIECTB U
XUMHUYCCKHX SIBJICHUH (HAOJr0ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE),
UCIIOJIb30BaTh CUCTEMHbBIE XMMUYECKUE 3HAHUS JJIs1 IPUHATHS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C BEMIECTBAMH U UX
IIPUMEHEHUEM;

e CcOPMUPOBAHHOCTH YMEHHUH COOJIIOIATH TIPABHJIA TOJIH30BAHUS XUMUYIECKOM
MOCyA0H U 1abopaTOPHBIM 000PYAOBaHUEM, a TAK)KE MpaBHIia 0OpalleHus ¢
BEIIIECTBAMH B COOTBETCTBHH C HHCTPYKIIMSIMHU TI0 BBIIIOJTHEHUIO TAO0OPATOPHBIX
XUMUYECKUX OTBITOB;

e CPOPMUPOBAHHOCTH YMEHHUH IUIAHUPOBATH U BBITOJHATh XUMHYECKHUNA SKCIIEPHUMCHT
(mpeBpaliieHust OpraHMYECKUX BEIIECTB TP HATPEBAHUH, MOJYYCHUE STHIICHA U
M3yYEHHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHUYECKUX BEILECTB,
JICHATypaIysi OSJIKOB MIPU HArPEBAHUH, [[BETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH
C IIpaBUJIAMH TEXHUKHU O€30MAaCHOCTH MPU OOPAILIEHUU C BEIIECTBAMH U
71a00paTOPHBIM 000PYIOBAaHUEM, MIPEACTABIAThH Pe3yIbTaThl XUMUYECKOTO
HKCIIEPUMEHTA B (JOPME 3aMMCH YPABHEHHI COOTBETCTBYIOIIUX PEAKIIUN U
(dbopMyIIHpOBaTh BHIBO/IBI HA OCHOBE ITUX PE3YJILTATOB,;

e CPOPMUPOBAHHOCTh YMEHUIN KPUTUUYECKH aHAIN3UPOBATH XUMHUICCKYIO
UH(OPMAIIHIO, TTOJTy4aeMYI0 U3 Pa3HBIX HCTOUYHHKOB (CpeCTBAa MacCOBOM
uHOPMAIIUH, HHTEPHET U JIP.);

e CcpOPMUPOBAHHOCTH YMEHHUI COOII0OIaTh TIPABHIIA YKOJIOTUYECKH 11eIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JESITEIILHOCTH B LIETISX COXPAHEHUS CBOETO
3710pOBbS U OKPYKAIOILEH IPUPOIHON CPEelbl, 0OCO3HABATh ONIACHOCTH BO3JIECUCTBUSA
Ha KUBBIE OPTraHU3MBbI ONPEICIICHHBIX OPTAHUYECKUX BEUIECTB, IOHUMAsi CMBICIT
nokazarens [1/IK, mosicHsITh Ha mpuMepax CrocoObl yMEHbBIIICHUS U
MPEIOTBPALIEHUS X BPEAHOTO BO3JAECHCTBHUS HA OPTaHU3M YEIIOBEKA;

e 117151 OOYUaIOIIUXCS ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 3[IOPOBBS: YMEHHE
MPUMEHSTH 3HAaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJ[aX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUH;

e JUISI CIIETIBIX U CA0O0BHUASIINX 00YYAIONIUXCS: YMEHHE UCIIOJIb30BaTh pelibePHO-
TOUCYHYIO cucTeMy o06o3HaueHuit JI. bpaiins ans 3anucu XumMudeckux Gopmyi.

11-i1 kaace
[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «O01mas 1 HeopraHudeckasi XUMUsD OTPakaroT:

e C(POPMUPOBAHHOCTH MPEACTABICHUI: O XUMUYECKOM COCTABIIAIONIEN €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUPA, POJIM XUMHUU B NMO3HAHUHU SIBJICHUI NPUPOBI, B
(bOopMUPOBAHNUY MBIIUIEHUS U KyJIbTYPbI JIMYHOCTH, €€ (PyHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOAUMOM JUI pelIeHNs MPAKTUYECKUX 33/1a4 U HKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0pPOBBIO U ITPUPOJIHOM cpeje;



e BIJIaJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIOJIAratoline
HOHATHUS (XMMUYECCKHIA JJIEMEHT, aTOM, U30TOIl, S-, P-, d- 2JIeKTpOHHbBIEC OpOUTATH
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBII 00bEM, BaJICHTHOCTD,
3JIEKTPOOTPHIIATEIILHOCTD, CTEIICHh OKUCIICHUS, XUMUYECKast CBs3b (KOBaJICHTHA,
WOHHAs, METAJUTNYECKasi, BOJOPOHASN), KPUCTAJUTUYECKAsI PEIIETKA, THUITBI
XUMUYECKHUX PEaKLU, pacTBOP, ANEKTPOIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPONUTHYECKAS AUCCOIMALINS, OKUCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTh
XUMHYCECKON peakilni, XUMUYCCKOE PaBHOBECHE); TCOPUH U 3aKOHBI (Teopust
3JIEKTPOJIUTUYECKOHN JUcconUalu, nepuoandeckuii 3akon J1.11. Menneneena,
3aKOH COXPaHEHUsl MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS] SHEPTUU
IPU XUMUYIECKUX PEAKIUSIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI A3bIK XMMHUH,
MHPOBO33PEHUYECKHE 3HAHUS, JIKAIIUE B OCHOBE TOHUMAHUS MPUIMHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBICHUH, (PaKTOJIOTUYECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U 0€301MaCHOM HUCTIOIb30BAHUH BAKHEHIIINX HEOPTaHUUECKHUX
BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKa;

e CPOPMUPOBAHHOCTH YMEHUH BBISBIIATH XapaKTEPHBIC TIPU3HAKYU MOHSATHH,
YCTaHABIIMBATh UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATHUS TIPH
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILCHUIA;

e CcPOPMUPOBAHHOCTH YMEHHI UCIIOIB30BATh XUMHUUECKYIO CUMBOJIUKY IS
cocTaBiieHUs! (OpMYJI BEUIECTB U YPaBHEHUN XUMHUECKUX PEaKILIUH,
cucrematrueckyio Homenkiaarypy (IUPAC) u TpuBnaibHble Ha3BaHHS OTACTBHBIX
HEOpraHUYeCKUX BerlecTB (yrapHblil ra3, yrieKUCIIbIi ra3, aMMHaK, rameHast
U3BECTh, HETrallleHasi U3BECTh, IMUTHEBAs COMA, IIUPUT | JP.);

e CPOPMUPOBAHHOCTH YMEHUH OMPEIEIATh BAJICHTHOCTh U CTCTICHb OKUCIICHHS
XUMHYECKHX 3JIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTABa, BUJ XUMUYECKOU
cBs3u (KOBaJICHTHAS, HOHHAS, METAJUTUYECKAs, BOJIOPOIHAS) B COCTUHEHHSIX, THIT
KPHUCTAJUTHIECKON PEIIETKH KOHKPETHOTO BellecTBa (aToMHast, MOJIEKYJIIpHa,
WOHHAs1, METAJTMYECKas), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYCCKHX
COCIMHECHUH,

e c(hOpPMUPOBAHHOCTh YMEHUM YCTAHABIMBATH MPUHAIC)KHOCTh HEOPTAaHUUECKHIX
BEIIECTB 110 X COCTaBY K OMpeAeIeHHOMY KiacCy/TpyIine coenHeHni (mpocThie
BEII[ECTBA — METAJUTBI M HEMETAJLTbI, OKCHJIbI, OCHOBAHMSI, KUCIIOTHI, aM(OTEPHBIE
THPOKCHIBI, COJTH);

e c(hOpPMUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI Mepruoandeckoro 3akona [[.1.
MenneneeBa v IEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYIO, O0BSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHH;

e CcPOPMUPOBAHHOCTH YMEHHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX A1eMeHTOB 1-4 nepuoaos [lepuogndeckoit CHCTEMbI XUMUYECKHUX
snemenToB J[.M1. MeneneeBa, UCTOIB3Ys MOHATHS «S-, P-, 0- SIEKTPOHHBIE
OpOUTaTNY, IHEPTETUUECKUE YPOBHIY, OOBSICHATH 3aKOHOMEPHOCTH N3MECHECHHS
CBOMCTB XMMUYECKUX AJIIEMEHTOB M UX COEAMHEHUH 10 MEePUOJAaM U TPpyIIam
[Tepuoanueckoil cucrembl xumudeckux 3neMenToB .M. Menneneena,

e c(HOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMUUCCKUE
CBOMCTBA HEOPTAaHUUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB, MTOATBEPKIATh
CYyILIECTBOBaHUE T€HETUUECKOU CBSI3M MEK/y HEOPraHMUECKUMHU BEILIECTBAMM C
MMOMOIIbIO YPABHEHHUH COOTBETCTBYIOIMIUX XUMHUYECKUX PEaKITUH,

e CcOPMUPOBAHHOCTHh YMEHUS KIaCCUPHUIIMPOBATH XUMUIECKUE PEAKIIUU TIO
Pa3IMYHBIM MMPU3HAKaM (YHCIy U COCTaBy PEarupyroIinX BEMIECTB, TEINIOBOMY
s dekTy peakiu, U3MEHEHHUIO CTENEHEeH OKUCTICHHSI JIEMEHTOB, O0PaTUMOCTH
pEaKIUK, yYaCTHIO KaTalnu3aTopa);



e c(hOpMUPOBAHHOCTb YMEHHUI COCTABIIATh YPABHEHUS PEeaKLUil pa3IMUHbIX TUIIOB,
MOJIHBIE M COKpAIIEHHBIC YPABHEHUS PeaKLMii HOHHOTO OOMEHa, YUUTHIBAs
YCIJIOBUS, IIPU KOTOPBIX 3TH PEAKLUHU YT 10 KOHIA,

e c(hOpMUPOBAHHOCTH YMEHHUI IPOBOJUTH PEAKIIUH, IIOATBEPKIAIOIINE
KAauEeCTBEHHBIN COCTaB Pa3JIMYHbIX HEOPIraHUYECKUX BEILECTB, PACIIO3HABATh
OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLUE B BOJHBIX pPaCTBOPAaX HEOPraHUYECKUX
BELICCTB;

e c(hOpMUPOBAHHOCTH YMEHHUI PACKPBIBATH CYIIHOCTH OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIX pPeaKLil TOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOI0 OaiaHca
ATUX PEaKLUi;

e c(hOpMUPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOH
PEaKIMU OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeIHero Bo3ueicTus (mpunii Jle [larense);

e c(hOpMUPOBAHHOCTh YMEHHUI XapaKTEPHU30BATh XUMUYECKUE TIPOLIECCHI, JICKAIIHE B
OCHOBE IIPOMBIIIEHHOT'O IIOJyY€HUsI CEPHOM KUCIIOTBI, aMMHAKa, a TAKKE
c(OpMUPOBAHHOCTb NPEACTABIECHUIN 00 OOIIMX HAYUHBIX IPUHIUIAX U
9KOJIOTHYECKUX MPpobiieMaX XUMHUYECKOT0 MPOU3BOICTBA,

e c(hOpMUPOBAHHOCTh YMEHHUU TIPOBOJUTH BEIYUCIICHHS C UCTIONBb30BAHUEM ITOHSTHUS
«MaccoBasi J0JIs BEIIECTBA B paCTBOPE», 0ObEMHBIX OTHOILIEHHH ra30B Mpu
XUMHUYECKHUX PEAKIIUIX, MacChl BEIIECTBA UM 00bEMA ra30B 110 U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE MM 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B pEAKLMH
BEIIIECTB, TEIUIOBOTO A PeKTa peaKkIii Ha OCHOBE 3aKOHOB COXPAaHEHHS MACChHI
BELIECTB, [IPEBPALLEHUS U COXPAHEHUS YJHEPIHH;

e CcOPMUPOBAHHOCTH YMEHHUH COOJIIOIATH TIPABHJIA TTOJIH30BAHUS XUMUYECKOM
HOCYI0M 1 1abOpaTOpHBIM 00OPY0BaHUEM, a TAK)Ke IpaBUIia OOpAIEHUs C
BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU I10 BBIIIOJHEHUIO J1a0OpAaTOPHBIX
XUMHYECKHX OIBITOB,;

e C(pOPMUPOBAHHOCTH YMEHHI IJIAHUPOBATH U BBIITOJIHATH XUMHUUECKUN SKCIIEPUMEHT
(pa3nokeHne MepoOKCHIA BOJOPO/A B MIPUCYTCTBUH KaTaln3aTopa, ONpe/IeliCHUe
Cpenbl PACTBOPOB BEIIECTB € MOMOIIBI YHUBEPCAIBHOIO UHANKATOPA, BIUSIHHE
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEaKLUH, peakiMi HOHHOTO
o0MeHa, KaueCTBEHHbIE peakliy Ha Cyib(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KAaTHOH aMMOHMUS, PELIEHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMaM «MeTauiey 1
«Hemeraibi») B COOTBETCTBUY € TIPAaBHIIAMH TEXHUKU 0€30MaCHOCTHU TIPH
oOpallleHNH C BelecTBaMU 1 Ja00paTOPHBIM 000py10BaHUEM, NPEICTABIATh
pe3ybTaThl XUMUYECKOTO IKCIIEPUMEHTA B (DOpME 3alHCcH ypaBHEHUN
COOTBETCTBYIOIIUX peakuuil 1 GOpMyIHpOBaTh BHIBOJBI HA OCHOBE 3TUX
pe3yIbTaToB,;

e c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATh XUMUUYECKYIO
UH(OpPMAIIHIO, TOJTy4aeMYI0 U3 pa3HbIX HCTOUYHHKOB (CpeZcTBa MacCOBOM
KOMMYHUKAIMH, HHTEPHET | Jp.);

e CpOPMUPOBAHHOCTH YMEHHUI COOJIIOIaTh IIPABHJIIA SKOJIOTUYECKH 11eJ1eCO00pa3HOro
NOBEJICHUS B OBITY M TPYAOBOM NEATEIHLHOCTH B LENAX COXPAHEHHS CBOETO
3I0POBbS M OKPYKAIOIIEH MPUPOJHOM Cpe/ibl, 0CO3HABATh OMMACHOCTh BO3/ICHCTBHS
HAa J)KUBBIE OPTaHNU3MBI ONPEAEIEHHBIX BEIIECTB, IOHUMas cMbic nokazatens [1/1K,
HOSICHATh Ha IPUMeEpax CIOCOObl yMEHbILIEHUS U MPEIOTBPAIIEHUS X BPETHOTO
BO3/ICIICTBUS HA OPraHU3M YEJIOBEKa,

e 117151 O0yYaIOIUXCs ¢ OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 3/IOPOBBSI: YMEHHE
OPUMEHSTH 3HaHUS 00 OCHOBHBIX JIOCTYTHBIX METO/IaX MO3HAHHUS BEIIECTB U
XUMHUYECKHX SIBJICHU,



e IS CIIETIBIX U CTA0OBHUASIINX 00YYAIONIUXCS: YMEHHE UCIIOJIb30BaTh pelibepHO-
TOUYCUHYIO cucTeMy obo3Hadyenuit JI. bpaiins i 3anucu XuMu4eckux (GopMyIL.

Coaep:xanue y4eOHOro nmpeamera

10-1 kjaacce

OPI'AHNYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI OPraHUYECKO XUMHHU

[Ipeamer opraHn4ecKkoil XUMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE

B IIOJIyYE€HUHU HOBBIX BEILECTB U MaTepHalIoB. Teopust CTpOECHUS OPraHMYECKUX COCIUHEHUN
A.M. Bytneposa, ee 0CHOBHBIE TIOJI0KEHUsA. CTPyKTYpHBIE (POPMYIIBI OPraHUIECKUX
BeniecTB. ['oMounorus, nsomepusi. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIUHEHUAX —
OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenue o kaaccu(UKauy OpraHMYECKUX BemecTB. HoMEeHKIaTypa OpraHn4eckux
COCIMHEHUH (CHCTeMaTHuecKas) ¥ TPUBHAIbHbIC HA3BAHUSI BKHEUIINX MPEACTaBUTEICH
KJIACCOB OPraHUYECKHUX BEILECTB.

DKCHepUMEHTAIbHBIC METO/IbI H3YUCHUS BEIICCTB U MX MPEBPAICHUN: 03HAKOMIICHHE C
o0pa3uamu OpraHUYecKrX BELIECTB U MaTepUallaMi Ha HX OCHOBE, MOJICITUPOBAHNE MOJICKYJT
OpPraHMYECKUX BEIECTB, HAOJIIOJCHUE U ONMCAHKUE JIEMOHCTPALIMOHHBIX OIBITOB O
MPEBPAIICHUIO OPraHUYECKHUX BEIECTB ITPU HarpeBaHUH (IUIaBJICHUE, OOYTIIUBAHHE U
ropeHue).

Yriesoaopoasl

AIKaHBI. cOCTaB U CTPOCHHUC, TOMOJIOTMYECKHI pAA. MertaH u 3TaH — HpOCTCﬁH.IPIC
IPEACTaBUTECIIN AJIKAHOB! (1)I/I3I/I'-I€CKI/IG 1 XUMHYECKHE CBOMCTBA (peaKupm 3aMCIICHHUA U
rOpCHI/I}I), HaXOXKXIACHUC B IPUPOACL, MOJTYUCHHUEC U IIPUMCHCHUC.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH psifl. DTUIIEH U MPONUIIEH — IpOocTeiline
MPE/ICTABUTEINN ATKCHOB. (PU3HUECKHe U XUMUYECKHE CBOWCTBA (peaKiMy THIPUPOBaHHS,
rajJoreHHUpPOBaHMUsI, TUPATAIIH, OKUCIICHHS U MMOJMMEPU3AIIH), TOJYYCHUE U IPHUMEHECHHE.

AnkanaueHsl. Oytaauen-1,3 u meTunOyTaauen-1,3: cTpoeHue, BaXXHEHIIINEe XUMHUSCKUC
cBOMcTBa (peakius nojauMepu3anun). [ToyyueHrne CHHTETUIECKOTO KayayKa 1 Pe3UHBbI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKUNA Psill. ALIETHIIEH — IPOCTEH NI
MPE/ICTABUTEIh ATKHHOB. COCTaB, CTPOCHUE, GU3MUCCKHE U XMMUYECKHE CBOMCTBA (peakinu
THIPUPOBAHUS, TaJIOT€HUPOBAHHSI, TUAPATAIH, TOPSHUS), TIOyUYSeHHE  IPUMCHEHHE.

Apensl. ben3on: cocras, cTpoenue, GU3MUSCKUE M XUMUYECKHE CBOMCTBA (peakinu
raJoreHNPOBaHMs U HUTPOBAHUS), IIOJyYSHNE U IPUMEHEHHE. TOIyol: cocTaB, CTpPOSHHE,
bu3rUecKre ¥ XMMUYECKUE CBOMCTBA (PeaKIMy raloreHUPOBAHUS M HUTPOBAHMUA),



MOJIy4eHUE U puMeHeHne. TOKCUYHOCTh apeHoB. ['eHeTuueckas cBsA3b MEKIY
YIJIEBOJOPOAAMH, MPUHAJICKAIIUMHE K Pa3IUYHBIM KJIACCAM.

[TpupoHbIe HCTOYHUKH YTIEBOAOPOAOB. [IpupoaHblii ra3 u NomyTHbIE HEPTSIHBIC Ta3bl.
Hedts u ee mpoucxoxaenue. Criocodbl nepepaboTKku HeTH: MeperoHKa, KpEKHHT
(TepMHUeCKHi, KATATUTHYECKUN ), THPOJH3. [IpoaykThl iepepaboTku HEYTH, X TPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yroJyib U IPOAYKTHI €0 MepepadoTKH.

DKCIEepUMEHTAIBHBIE METOIbI U3yUEHHUSI BEIIECTB U UX MPEBPAIICHUI: 03HAKOMJICHUE C
oOpasmamu 1acTMace, KayudykoB U pe3uHbl, Koyuiekiuu « HepTe» u « YTomaby,
MOJCJIMPOBAHKE MOJIEKYJI YTJIEBOJOPOIOB U rajJOr€HONPOU3BOAHBIX, IPOBEICHUE
MPAKTUYECKOM paObOTHI: TOJyYCHHUE STHJICHA U U3YYCHHUE €T0 CBONCTB.

PacuertHbie 3amaun.

Brruucnenus no YpaBHCHHIO XHUMHYECKON pCaKuu (MaCCBI, O6’beMa, KOJIN4YCCTBA UCXOOHOI'O
BCIICCTBA UJIK ITPOAYKTA pCAKIUU 110 U3BCCTHBIM MACCE, 06"I>GMy, KOJMYCCTBY OJHOI'O U3
HCXOJHBIX BCHICCTB UJIN ITPOAYKTOB peaKI_II/II/I).

Kucaopoaconep:kamue oprannyeckne coenHeHust

[IpenensHbIe OJHOATOMHBIE CIIUPTHI. METAHOI U 3TAHOJ: CTPOeHHE, (U3NIECKUE U
XAMHYECKUE CBOICTBA (PEaKIiK C aKTHBHBIMU METAJNIAMH, TaJIOTeHOBOIOPO/IAaMHU, FTOPEHHE),
IpuMeHeHne. BoiopoaHbie ¢BsI31M MEXK Iy MOJIEKYJIaMu CIUPTOB. [[eficTBHe MeTaHoNa U
9TaHOJa Ha OpPraHU3M 4eJIOBEKa.

MHoroatoMHbl€ CIUPTHI. DTUJIEHTJIMKOJb U TJIMLEPUH: CTPOEHUE, PU3NYECKUE U
XAMHYECKHE CBOICcTBa (B3aUMO/ICIICTBIE CO LICTOYHBIMU METAJIAMH, KAUeCTBEHHAs PEaKIIns
Ha MHOTOQTOMHBIE CIUPTHI). JleCTBHE HAa OpraHu3M YenoBeka. [[puMeHeHre TIHIepuHa U
STUJICHTIIUKOJIA.

®deHoJI: CTpOEHUE MOJIEKYJIbI, (PU3NYecKHe U XUMHUecKue cBoiicTBa. TOKCHYHOCTD (heHoa.
[Ipumenenue denomna.

AJ'II))IGFI/IHI)I " KCTOHHI. CDOpMaJ'II)I[eFI/II[, aleTalIbACIUJ. CTPOCHHUE, Q)HSI/IIICCKI/IG u
XHUMHYECKHE CBOMCTBA (peaKL{I/II/I OKHCJICHHUA U BOCCTAHOBJICHH A, KAYCCTBCHHBIC peaKI_II/II/I),
MMOJIYUCHHUEC U IPUMCHCHUC.

OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KHUCIOTH. MypaBbiHAs U YKCYCHAsI KUCIIOTHI:
cTpoenue, GU3MUECKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE I Kiacca KUCIIOT,
peakiust dSTepudUKaIKm), MoTydeHue u npuMeHenne. CTeapruHOBas U OJICMHOBAS KUCIIOTHI
KakK HpeI[CTaBI/ITeJ'II/I BBICIITUX Kap60HOBI)IX KHCJIIOT. ana KaK COJIN BBICIIHNX Kap6OHOBI)IX
KHCJIOT, KX MOIOIIIEE JICHCTBHE.

CrnoxHble 3(upbI KaK MPOU3BOHBIE KAPOOHOBBIX KUCIOT. ['MapONn3 ClI0XKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xxupoB. bruonorudeckas poib KUPOB.

VYrieBoibl: COCTaB, Kiaccu(UKaIys yriieBo 0B (MOHO-, TU- U MOJUcaxapub). [1roko3a —
NPOCTEHINII MOHOCaXapua: 0COOCHHOCTH CTPOCHUS MOJICKYJIbI, (PU3NYECKIE U XUMUIECKUE
cBoiicTBa (B3aumozeiictBue ¢ ruapokcuaom meau(ll), okucieHrne aMMuadyHbBIM PacTBOPOM



okcuaa cepebpa(l), BoccTaHoBeHnE, OpPOKEHUE TIIFOKO3bI), HAXOKICHHE B IIPUPOIE,
pUMeHEHHe, Ouosorndeckas pojib. ®orocuntes. PPyKTo3a Kak H30MEP TIIFOKO3bI.

Kpaxmai u nesmntono3a Kak npupoasbie moiumepsl. CTpoeHre KpaxMalia U IeJUTI0I03bL.
dusnveckre U XMMHUYECKHUE CBOMCTBA Kpaxmasia (THIpOJIi3, Ka4eCTBCHHAs PEaKIus C
Homom).

DKCIepuMEHTAIBHBIC METO/IbI M3yUCHHUS BEIIECTB U UX MPEBPAILCHUI: TIPOBEICHHUE,
HAOJIIOICHNE ¥ OMMCAHKE ICMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHbBIC
peaKIMK OJHOATOMHBIX CITUPTOB (OKuciIenue staHoma okcuaom mean(ll)), MHOroaTOMHBIX
cniupToB (B3aumoieiictBue riunepuna ¢ ruapokcuaom meau(ll)), aapaernaos (okucacHue
aMMHa4YHBIM pacTBopoM okcuza cepedpa(l) u rumpokcugom meau(ll), B3aumoaeiicteue
KpaxMmajia ¢ HOJI0M), IPOBEICHHE MPAKTHUYCCKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOU
KHCIIOTBHI.

PacueTtHbie 3amaun.

Beruucnenus no YpaBHCHHIO XHUMHYECKOH pCaKuu (MaCCBI, O6’beMa, KOJIN4YCCTBA UCXOOHOI'O
BCIICCTBA UJIK ITPOAYKTA pCAKIUU 110 U3BCCTHBIM MACCE, 06"I>GMy, KOJMYCCTBY OJHOI'O U3
HCXOJHBIX BCHICCTB UJIN ITPOAYKTOB peaKI_II/II/I).

A3oTconeprkalie OpraHn4eckie CoeIMHEHNS.

AMMHOKHUCIIOTHI KaKk aM(pOTEpHbIC OPraHUYeCKrue COeTMHEHUS. DU3NUYECKUE U XUMUYECKHE
CBOMCTBA aMUHOKHCIIOT (Ha IpUMepe IIIMIKHA). Bruoaornueckoe 3Ha4eHHE aMUHOKHUCIIOT.
Ilerrtnabl.

benku kak nmpupoIHbIE BBICOKOMOJIEKYJISIPHBIE COeIMHEHUs. [IepBruHas, BTopuyHas u
TpeTUYHAas CTPYKTypa O0eKoB. XMMUYECKHUE CBOMCTBA OEIKOB: THAPOIIN3, ACHATYpaIlus,
KaueCTBEHHBIC PEAKITMHN HA OENIKH.

DKCcrepuMEeHTAIbHBIE METO/IbI 3YUEHHUs BEUIECTB U UX MPEBpaIlleHUui: HaOI0IeHUE U
OIMMCaHNE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATYPAIHs OCJIKOB IPU HATPCBAHHH, I[BETHBIC
peakuuu OenKoB.

BbicokomoseKkyIsipHbIe COeIHHECHUS

OcHOBHbIE OHATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3B€HO, CTENEHb IMOJIMMEPU3aLluH, CPEAHS MOJIEKy IsipHas Macca. OCHOBHbIE
METO/]Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHNHN — MOIMMEpHU3alus U

IIOJIMKOHACHCAIIHA.

3KCHCpI/IMCHTaJ'H:HLIe MCTObI U3YyYCHHA BCIICCTB U UX HpeBpaH_[CHHfI: O3HAKOMJICHHUEC C
o6pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, KAYy4YKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanms MCKIIPECAMETHBIX CBs3E IIpU U3YUYCHUU 0pFaHH‘lCCKOﬁ xumud B 10-M Kkacce
OCYHICCTBIIACTCA Y€PE3 UCITOJIB30BAHNEC KAK O6HII/IX €CTCCTBCHHO-HAYUYHBIX HOHHTI/II;’I, TakK "



MOHSITUH, SBJISIIOIIMUXCA CUCTEMHBIMH JIJIS1 OTJIETBbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO
UKIA.

OO01ue ecTeCTBeHHO-HAYYHbBIE TIOHATHUS: SIBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CUHTE3, KJIacCU(PUKALINSI, TIEPUOANIHOCTD, HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE.

dusuka: MaTepusi, SHEPTHUs, Macca, aToM, JICKTPOH, MOJICKYJIa, SHEPIeTHUSCKUN YPOBEHb,
BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSIHUE BEUIECTBa, (DU3NYECKHIE BETUIHHBI U
CIMHHIIBI KX U3MEPCHHSI.

Buonorus: xierka, opranusm, 6rnocdepa, 0OMeH BellecTB B Opranuime, pOToCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BelecTBa (OCIKH, YIIIEBOIbI, XKHUPHI, HEPMEHTHI).

I'eorpa¢us: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE UCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHomorus: IMUIICBBIC ITPOAYKTbI, OCHOBBI PALIUOHAJIBHOI'O IIMTAHUS, MOIOIIIUE CPCACTBA,
JICKApCTBCHHBIC U KOCMCTHYCCKHUC MTPCIIapaThl, MAaTCPHUAJILI N3 NICKYCCTBCHHBIX 1
CHHTCTHYCCKHX BOJIOKOH.

11-% kiaace

OBIIAA U HEOPTAHUYECKAS XUMUSA
Teopernyeckne 0OCHOBBI XUMHHU

XuMudeckuit aeMeHT. AToM. S1Ipo aToMa, U30TOMbI. DIEKTPOHHAS 000I0YKa.
DHepreTUyeckre ypOBHHU, MMOAYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, U-37€MEHTHI.
Oco0eHHOCTH pacnpeaeneHus SIEKTPOHOB IO OPOUTANISIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YETBIpEX MEPUOOB. DIEKTPOHHAS KOH(DUTYpALIUS AaTOMOB.

[Tepuonnueckuii 3akoH U I[lepuoanueckas cucrema XUMUYECKUX di1eMeHTOB []. 1.
MenpneneeBa. CBsi3b mepuogNvecKoro 3akona u [leprnoandeckoit CHCTEMbI XUMHUYECKHUX
snemeHToB J[.M. MenaeneeBa ¢ COBpeMEHHOU TEOPHUE CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX
BEILIECTB [0 TpyNnaM U nepuojiaM. 3HaueHHe MePUOJNIECKOr0O 3aKOHA B pa3BUTUU HAYKHU.

Ctpoenue BeriecTBa. XUMHUECKast CBSA3b. BHUIbI XUMUYECKOM CBs3U (KOBaJICHTHASI
HETOJISIpHAs ¥ TOJIpHAst, HOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM
XHUMUYECKOH CBsI3U (OOMEHHBIN M JOHOPHO-AKIENITOPHBIN). BogopoaHas cBs3b.
BanenTHOCTh. D1€KTpOOTpUIIATENLHOCTD. CTENEeHb OKUCIICHUS. FIOHBI: KATHOHBI U aHUOHBI.

BemmecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH ITOCTOSIHCTBA COCTaBa
BelIeCTBA. TUIBI KPUCTANINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsTHE O MUCTIEPCHBIX cUCTeMaX. VICTHHHBIC U KOJUIOMIHBIC PaCTBOPBI. MaccoBast A0S
BEIIIECTBA B PaCTBOPE.



Knaccudukanus Heoprannueckux coeuHeHnii. HomeHnkiiatypa HeopraHnyeckux BEIIeCTB.
['eneTnyeckast CBsI3b HEOPraHUUECKHUX BEILIECTB, MPUHAUICKAIIUX K PA3TUYHBIM KJIaCCaM.

Xumuueckas peakiusi. Kiaccudukanus XuMAYeCKUX peakiiii B HEOPTaHUUECKOH 1
OpPraHUYECKOM XUMUU. 3aKOH COXPAaHEHUsI MacChl BEUIECTB, 3aKOH COXPaHEHUS U
IIPEBPALLCHNS YJHEPTUU IIPU XUMHUECKUX PEaAKIMIX.

CKOpOCTh peakiiu, €e 3aBUCUMOCTh OT Pa3IudHbIX (akTopoB. OOpaTHMbIe PEaKIUU.
Xumnueckoe paBHoBecue. DaKkToOphl, BIUSIONME HA COCTOSHUE XUMUYECKOTO PABHOBECHS.
[Tpunmun Jle [laTtense.

DnexTponauTuyeckas aucconuanusi. CuibHble U caadbie 3JeKTpoauTsl. Cpelia BOJHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaIbHAas, IIETOYHAS.

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pCaKknum.

DKCnepUMEHTaIbHbIE METO/bl U3YUEHHUSI BEIIECTB U UX MPEBPAICHUI: JEMOHCTPALIUS
tabymi «llepuoanyeckas cuctema xumuaeckux ieMenToB J[.1. MeHneneeBay, n3yueHue
MoOJIeTIel KpUCTaJNIMYECKUX PEIIeTOK, HAOII0JeHHE U OTIMCAHNUEe JeMOHCTPALIMOHHBIX
71a00paTOPHBIX ONBITOB (Pa3/IoKEHUE IEPOKCHIA BOOPOA B MPUCYTCTBHH KaTalk3aTropa,
OINpeJIeJICHUE CPEeJIbl pACTBOPOB BELIECTB € MOMOILBI0 YHUBEPCAIBHOIO UHIUKATOPA,
peaKiiu HOHHOTO 00OMEHa), IMPOBEICHUE MTPAKTUYECKON paboThl «BiIusHIE pa3InyHbIX
(haKkTOpOB HA CKOPOCTh XUMHYECKON PEaKIIHI.

PacuetHbie 3amaun.

PacueTs! o YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ, B TOM YHUCJIC TCPMOXUMHUYCCKUC PACUCTHI,
PacCUYCThI C UCITOJIb30BAHUEM ITOHATUSA «MACCOBAs OOJIA BEIIECCTBAY.

Heopranuueckass xumus

Hewmerannsl. [Tonoxxenne Hemeramuios B [leproanueckoii cucTeMe XMMHUYECKHUX 3JIEMEHTOB
J.W1. MenneneeBa 1 0COOEHHOCTH CTpOeHUst aTOMOB. Du3nueckne CBONCTBAa HEMETAIOB.
Anotpornust HeMeTaJIoB (Ha mpUMepe KHCIopoaa, cepbl, hocdopa u yriepoaa).

XUMHUECKUE CBOMCTBA BaXKHEHUIIIMX HEMETa/I0B (TaJloreHoB, cephl, a30Ta, Gocdopa,
yIIiepojia ¥ KPEMHHUS) U UX COeMHEHUT (OKCHIOB, KHCIOPOICOACPKAIINX KUCIIOT,
BOJIOPOIHBIX COCJIMHEHHA).

[IpuMeHeHne Ba)XKHENIINX HEMETAIOB U UX COCTMHEHHM.

Meramnsl. [Tonoxenue metamios B [lepuoandeckoil cucremMe XUMHYECKUX daeMeHToB 1. 1.
MenneneeBa. OcoOEHHOCTH CTPOSHMS JIEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue
¢usnueckue cBoiicTBa MeTaioB. CIuIaBbl METAJIIIOB. DIEKTPOXUMUUECKHUM sl HATIPSKEHUM

MCETAJIJIOB.

XUMHUECKUE CBOMCTBA BaXKHEHUIIIMX METAIIOB (HATPHIA, Kalni, KaJIbIHi, MarHui,
AIFOMUHUH, IUHK, XPOM, XKeJIe30, MEJlb) U UX COCTUHCHUH.

O6IJ_II/IC CITIOCOOBI MOJIYUCHUS METAJIJIOB. HpI/IMCHCHI/IC MCTAJlJIOB B 6LITy 1 TCXHHUKCE.



SKCHepI/IMeHTaJ'II)HI)Ie MCTOABI U3YYCHHS BEIICCTB U UX npeBpameHHﬁ: HN3YUCHHUEC KOJUICKITUN
«MeTtaiisl 1 CIIJIaBBI», 06pa3u013 HCMCTAJJIOB, pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4,
Ha6J'II-OI[eHI/Ie " OIIMCAaHHUE JEMOHCTPAIIMOHHBIX U J'Ia60paTOpHBIX OIIBITOB (B3aHMOﬂeﬁCTBHe
THAPOKCHU A aJIlOMUHUSA C paCTBOpaMU KHUCJIOT U L[IGHO‘-IGI;'I, KauCCTBCHHBIC PCAKIIMU Ha
KaTUOHBI MeTaJ'IJ'IOB).

PacueTHnie 3aJa4u.

PacueTsl Macchl BelecTBa UM 00beMa ra3oB 110 HN3BCCTHOMY KOJIMYCCTBY BCIICCTBA, MacCCC
nim O6’B€My OAHOI'0 U3 YHYAaCTBYIOIIMX B pC€aKMH BCIICCTB, paCY€Thl MaCChL (O6’bCMa,
KOJIMYCCTBA BGH.[GCTBa) MMPOAYKTOB pCaKLuH, €CJIIM OAHO U3 BCIICCTB UMECT IMMPHUMCECH.

XuMHUA U JKN3HD

Posb xumum B 00€CTICUeHUH SKOJIOTHICCKOM, YHEPTCTHUECKOM M MUIIEBOM 0€301IaCHOCTH,
pa3BuTuU MeauUUHBL. [IoHATHE O HAyYHBIX METOJAX MO3HAHUS BEIECTB U XUMUYECKUX
peaKkuuid.

[IpencraBienus 06 0OIMKX HAYYHBIX MPUHIUIAX TPOMBIIIICHHOTO OMYyUYeHUS BAKHEHIINX
BEIIECTB.

UYenoBek B MUpE BEUIECTB U MATEPUAJIOB: BAXKHEHUILIME CTPOUTEIIBHBIE MaTEPUAIIBI,
KOHCTPYKLMOHHBIE MAaTEPUaIIbl, KPACKHU, CTEKIIO, KEPAMHKa, MATCPUAJIbI U1 SJICKTPOHUKH,
HaHOMAaTepHAaJIbl, OPraHNYECKUE U MUHEPAIbHBIE yI00PEHUSI.

XUMHUS U 3J0pOBBE YEIOBEKA: MPaBUila UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPEMapaToB,
npaBujia 6€30MacHOTO MUCIOJb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B MOBCETHEBHON KU3HH.

MexnpeIMeTHBIE CBSI3H.

Peanu3zanus MeXnpeaMeTHbIX CBA3€H MpU U3ydyeHuu oO01Iei 1 Heopranuyecko xumuu B 11-
M KJIacCe OCYULIECTBIISETCS Yepe3 HCI0JIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyUHBIX
IIOHSATUH, TaK U MOHATUH, ABISIOIMUXCA CUCTEMHBIMU JUISl OTJEIbHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC MIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAJTU3,
CUHTE3, KiaccuuKarys, nepuoJuIHOCTh, HaOMI0IeHNE, DKCIIEPUMEHT, MOJIeIMPOBaHNUE,
W3MEpEHHUE, SIBJICHUE.

®du3uKa: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, U30TOII,
PaMOaKTUBHOCTH, MOJIEKYJIa, SHEPTeTUUYECKHI YPOBEHb, BEIIECTBO, TeN0, 00heM, arperaTHOe

COCTOSIHHEC BCIICCTBA, @Hznqecm&e BCJIMYHHBI U €AMHUIEBI UX U3MCPEHUA, CKOPOCTD.

buonorus: kierka, opraHu3M, s3KocucTeMa, Ouocdepa, MaKpo- ¥ MUKPO3JIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpPraHU3MeE.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOMIAEMBbIE, TOTIINBO, PECYPCHI.

TexHomorusa. XuMHYIECKas MPOMBIINIIICHHOCTE, MCTAJIYPTHA, IPOU3BOACTBO CTPOUTCIBHBIX
MaTCepuraioB, CEIIbCKOXO03IICTBEHHOE MPOU3BOACTBO, MUIICBAA ITPOMBINIJICHHOCTD,



(apmalieBTHUYECKask TPOMBIIIJICHHOCTh, MPOU3BOICTBO KOCMETUYECKUX MPENaparTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUATIOB, JIEKTPOHHAS MIPOMBIILIICHHOCTD,

HaH

OTCXHOJIOTHH.

TemaTu4yeckoe MIIAHUPOBAHUE

10-i1 kxace
Haumenosa | KoanuecTBo yacos
Ne | Hue
u/ | pastenos u DaekTpoHHbIE (HH(POBLIE)
pasi Bceer | Koutpousibn | [IpakTuiec | ogpaszoBaTennHbie pecypebl
n | Tem 0 bie paboThl | KHe padoThbl
NMPorpamMmbl
Pa3nen 1. TeopeTuueckue 0OCHOBbI OPraHUYECKOI XUMHUHU
[Ipenmer
OpraHUYECKO
U XUMHH.
Teopus
P bubanorexa POII
1. |crpoenus 3
1 |oprannyecku .
Xp — resh.edu.ru/subject/29/10/
COeTMHEHUU
AM.
byrtneposa
Wroro mo pazmeny | 3

Pa3gen 2.YriaeBoaopoabl

2 IIpenensHble bubnuorexa POIII —
1' yIJIEBOJOPOA | 2 resh.edu.ru/subject/lesson/6151/start/
bl — QJTKAHBI 149993/
Henpenensn
2 HreneBo . Tpenaxep «O01aK0o 3HAHUIT.
' y. JIOPOSL | g 1 Xumus. 10 kmace, OO0 «DPu3ukoH
2 | BI. aJIKEHHI,
Jlab»
aJIKaTUCHBI,
QJIKHHBI
Apomaruyec DNEeKTPOHHBIH 00pa30BaTEIbHBIN
2. |xue 5 pecypc «Jlomanraue 3a1aHusl.
3 | yrmeBonopon Cpennee obuiee oOpa3oBaHue.
bl Xumusn», 10-11 xmace, AO




«3narensctBo "IIpocsemienue’»
IIpuponusie
o | HcTOUHMKH
4' yraesogopoa |3 1 <..>
OB U UX
nepepaboTka
Hroro mo pazaeny | 13

Pa3nen 3. Kucjiop

ogocoacpKamue OpraHu4eCKue COCINHCHUA

3. | CoupThL.
<>

1 |Penon 3

ANLOETUIL.

KapOonoBsie
3.

KHCJIOTEL 7 1 <..>
2

CnokHbIE

3(hupbl
3.
3 YrieBoasl 3 1 <.>
Hroro mo pazgeny | 13

Paznen 4. A3oTconepxaime opraHudeckne coeIMHeHUus

4 AMUHBEL.

1' AmuHokucio |3 <..>
TbI. beaku

Wroro no pazneny | 3

Pazgen 5. BoicokoMoJieKyJIsipHbIe COeITMHEHUsI

ITimacTtMmacchl.
Kayuyxu.
Bosokna

S.
1

Hroro no pazneny

OBILEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 2 2

11-1 kiaace

Ne

n/n

NPOrpamMMmslI

HaumenoBanue
pa3aesioB u TeM

KoanuectBo yacos DJIeKTPOHHbBIE

(umgposbie)
KourpoabHsie | [Ipakruieckue | ggpazoBareabHble

padoThI padoThI pecypebl

Bcero




Pa3znen 1. TeopeTnueckue 0CHOBbI XUMHH
Crpoenue
aTOMOB.
[Tepuoanueckuit
1.1 :1;'?: OIfI{OHI/I‘leCKa}I 3 Bubmorexa PIIH —
' PHOA resh.edu.ru/subject/29/11/
cHCTEMA
XUMHAYECKAX
anemenToB J[.1.
Menneneesa
DIIEKTPOHHBIN
o0pa3oBaTebHbIN
CrtpocHue pecypc «Jlomarniaue
BEILIECTBA. 3amanusi. CpenHee oo1iee
1.2 4
MHoroo6pa3ue oOpazoBanue. XUMHUN,
BELECTB 10-11 xmacc, AO
«3naTenncTBo
"IIpocBemienue"»
Tpenaxep «Obmako
13 XUMHUYECKHE 6 1 1 3HaHuy. Xumud. 11
" | peakuum kiacce, OO0 «DuznkoH
JIa6»
Hroro no pazneny 13
Pa3gen 2. Heoprannueckasi XuMus
2.1 | Meramibl 6 1 <..>
2.2 | Hemerambl 9 1 1 <..>
CBs3b
23 HEOPTaHMIECKNX | ,, < >
Y OPraHUYECKUX
BEILECTB
Hroro no pazneny 17
Paszgen 3. XuMus 4 :Ku3Hb
3.1 | Xumus u xu3ee |4 <..>
Hroro mo pazaeny 4
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 3
[TPOI'PAMME







