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IHosicHuTEJABHAA 3aAIIUCKA

Pabouas mporpamMma no XMMUHU Ha YPOBEHb CPEIHET0 O0IIEro 00pa3oBaHus JJis
obygaronuxcs 11-x kmacca MBOVY «["ankunckas COII» pa3paboTana B COOTBETCTBUH C
TpeOOBaHUAMMU:

o ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

o npuka3a MunoOpHayku ot 17.05.2012 Ne 413 «O0 yTBepxaeHuN peaepaabHOro
roCyJ1JapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAAPTA CPETHETO 00IIEro 00pa3oBaHUs
(c U3MEHEeHHsAMH, BHECEHHBIMU NpHKa3zoM Munnpocsemienus ot 12.08.2022 Ne
732);

o npukaza MunnpocseueHus ot 18.05.2023 Ne 371 «O0 yTBepkaeHuu QenepaabHOR
00pa3oBaTeNbHON MTPOTrpaMMBbl CPETHETO 00IIIETO 00Pa30BaAHUMY;

o mpukaza MunnpocseuieHus ot 22.03.2021 Ne 115 «O0 ytBepkaenuu Ilopsinka
OpraHM3alK U OCYLIECTBIEHUS 00pa30BaTENIbHOMN 1€ATEIbHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeIbHBIM IPOrpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMamM
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIEro U CPeHETo 00IIero o0pa3oBaHus»;

o Konnenuuu npenogaBanus yueOHOro npeamera « XumMus»;

o KoHuenuuu 3K0J10ruyeckoro oo0pa3oBaHus B cUcTEME 00IIero 00pa3oBaHus;

o CII 2.4.3648-20 «CaHuTapHO-3MHUAEMHOIOTHYECKHE TPEOOBAaHUS K OpraHU3alusIM
BOCTIUTaHHS U O0YYCHUs, OT/AbIXA M 03T0POBJICHUS ICTEH U MOJIOICIKIY,
YTBEPKIACHHBIX TIOCTAHOBICHUEM IVIABHOI'O CaHUTAapHOTro Bpaya oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBAHUS K 0OECIIEUCHHIO
0e30macHOCTH U (WiH) O€3BPEAHOCTH IS YeIOBeKa (PaKTOPOB CPEIbl OOMTAHUS,

YTBEPKIACHHBIX TIOCTAHOBJICHUEM IVIABHOIO CaHUTapHOTro Bpaya oT 28.01.2021 Ne
2;

[Iporpamma 1o XUMHH Ha YPOBHE CPEITHEr0 00IIero oOpa3oBaHus pa3paboTaHa HA OCHOBE
denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 o6pazoBanuu B Poccuiickoii
denepanun», TpeOOBaHUN K pe3yJibTaTaM OCBOSHUS (henepatbHOM 00pa30oBaTEIHLHOM
nporpaMmel cpearero oomero oopazosanus (POIT COO), npeacraBneHHbIx B DenepanbHOM
rocyaapcTBeHHOM oOpazoBarensHoM cTanaapre COO, ¢ yuetom KoHneniuu npemnojaBanust
y4eOHOro npeaMera « XuMHs» B 00pa3oBaTelbHbIX opranuzanusx Poccuiickoit deneparym,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE POrPAMMBI, U OCHOBHBIX TOJIOKEHUHN
«Ctpateruu pazsutust Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 10 2025 roga»
(pacniopspxenue [IpaBurensctBa PO ot 29.05.2015 Ne 996-p).

OcHOBY MOJIX0/I0B K pa3pabOoTKe MPOrpaMMBbI 110 XUMHUH, K OTIPEICTICHUIO 00IIel CTpaTeruu
00y4eHHs1, BOCIIUTAHUS U Pa3BUTHSI OOYYAIOIINXCS CPECTBAMHU Y4EOHOTO MpeameTa
«Xumust» aisa 10—11 kmaccoB Ha 6a30BOM yPOBHE COCTABWIIN KOHIIETITYaIbHBIC MOTO0KEHUS



@I'OC COO o B3auM000yCIOBICHHOCTH LIEJIeH, COAEepP)KaHuUs, pe3yIbTaTOB O0yUYeHUS U
TpeOOBaHMH K YPOBHIO OATOTOBKH BBIITY CKHUKOB.

Xumunyeckoe 00pazoBaHUE, [10JIy4aeMO€e BhIITYCKHUKaMU 00111€00pa3oBaTeIbHOM
OpraHM3alH, SIBIISETCS HEOTHEMIIEMOH YacThI0 X 00pa30BaHHOCTH. OHO CITy)KUT
3aBEPINAIOIIMM ATAIIOM PEATM3AIMH Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOYEBBIX
[IEHHOCTEH, MPUCYIIUX IIEJTOCTHOW CHCTEME XUMHYECKOTO 00pa3oBaHusl. DTH LIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB MPUPO/bl, GPOPMUPOBAHUS MUPOBO33PEHNUS U OOIIEH KyIbTYphl
YeJI0BEeKa, a TAKXKE IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO H
NpUPOIHOH cpene. Peanmsyercs xummaeckoe o0pa3oBaHue 00yJalONINXCsl Ha YPOBHE
cpenHero o01ero oOpa3oBaHus CPEICTBAMHU YIEOHOTO IIpeIMETa « XUMHUSD», COACPIKAHNE U
MOCTPOSHHUE KOTOPOTO ONpEIeSICHBI B IPOTPaMME 110 XUMHH C YIETOM CIEIU(PHUKH HAYKH
XMMUH, €€ 3HAUCHHS B TIO3HAHUY MTPUPOABI U B MATEPHAIBHOM )KU3HU OOLIECTBA, a TAKXKE C
Y4eTOM 06IIII/IX uenef/i W MPHUHIUIIOB, XapaKTCPUIYIOIIHUX COBPEMCHHOC COCTOSIHNEC CUCTCMBI
cpenHero obmiero oopazoBanus B Poccuiickoii @eneparuu.

XUMUS KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJb B COBPEMEHHOMN
[IUBUJIM3AIUH, B CO3JaHUM HOBOM 0a3bl MaTepuaibHON KyJIbTypbl. OHa BHOCHT CBOH BKJIaJ B
(dbopMHpOBaHNE PALIMOHAIBHOIO HAYYHOT'O MBIIIJICHHS, B CO3JJaHUE LIETOCTHOTO
MIPEJICTaBJICHHS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE MIPUPOJIBI U YEIIOBEKA, KOTOPOE
¢dbopMupyeTcsi B XMMHUU HAa OCHOBE TIOHMMaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIEro MUpa,
OCO3HaHUS B3aUMOCBSI3U MEXKIYy CTPOCHHUEM BEIIECTB, MX CBOMCTBAMH M BO3MOKHBIMU
00JacTSIMH IPUMEHEHHS.

TecHo B3aUMOJEHCTBYS C APYTUMHU €CTECTBEHHBIMU HAyKaMU, XMMUS CTala HEOThEMIIEMOI
YacThI0 MUPOBOM KYJIBTYpPbI, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPYAa U )KU3HU KaXKJ0T0
yieHa obmectBa. CoBpeMeHHass XUMUS KaK HayKa CO3UaTebHasl, Kak HayKa BHICOKHX
TEXHOJIOTUI HalpaBJieHa Ha pelieHue II100aTbHBIX MPO0IeM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUECTBA — CHIPbEBOM, YHEPTETUUECKOU, TTUIIIEBOM, SKOJIOTHUECKOM 0€301TaCHOCTH U
OXpaHBbI 30POBbA.

B cooTBercTBUM ¢ 00IIMMU 1EISAMU U IPUHIUIIAMU CPEAHETr0 00Iero o0pazoBaHMs
conepsxanue npeamera «Xumus» (10—11-e kimaccel, 6a30BbIi YPOBEHb U3yUEHUS)
OPHEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MIOATOTOBKY O0yUaIOIIUXCs,
HEOOXOUMYIO UM ISl BBIPAOOTKHA MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIIEITHOTO
BKJIFOYEHHUS B )KU3Hb COLIMYMA, MPOJIOJDKEHUS 00pa30BaHMs B PA3IMYHbIX 00JIACTSX, HE
CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMUEH.

CocTaBisomuMu npeaMeTa « XUMUsD» IBISIOTCS 0a30BbIe Kypchl — «OpraHnudeckas XuMus»
n «O0m1ast 1 HeopraHUYecKast XUMUsD, OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsl KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKHU: CUCTEMa 3HAHUI 110 HEOPTaHUYECKON XUMHH (C
BKJTIOYCHUEM 3HAHHMU U3 OOIIEH XUMHUHN) U OpTaHUYeCKOd XumMuu. @opMUpoBaHUE JaHHOU
CHCTEMBI 3HAaHUH MTPU N3yYEHUH MpeIMeTa 00eCIeunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOMINX MOHATUMN, 3aKOHOB M TEOPUN XUMHUU.

Crpykrypa coaepxanusi KypcoB — «Oprannyeckas XuMush» u «O011as 1 Heopranuyeckas
XUMHUsD» c(hopMUpOBaHa B IPOrpaMMe MO0 XMMUHU Ha OCHOBE CUCTEMHOTO MOJIX0/ia K
U3y4YEHUI0 y4eOHOro MaTepuaia 1 00yCIOBICHa HCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM
3HAHUI Ha OIpEeJEeIEHHBIX TEOPETUYECKUX YPOBHX. Tak, B Kypce OpraHM4ecKoi XUMUHU
BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCUYECKON TEOPUU CTPOEHUS OPraHMYECKHX



COEIMHEHM, a TAK)KE Ha YPOBHE CTEPEOXUMHUUYECKUX U DJIEKTPOHHBIX MPEACTABICHUHN O
cTpoeHuu BemecTB. CBeieHrs 00 M3ydaeMbIX B Kypce BEIIECTBAX JAIOTCS B PA3BUTHH — OT
YTJIEBOJOPOIOB IO CIOXKHBIX OMOJIOTMYECKU aKTUBHBIX COeIMHEHUH. B Kypce opranndeckoit
XUMUH TIOJIYYaroT pa3BUTHE CPOPMUPOBAHHBIC HA YPOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUS
MepBOHAYAIILHBIC PEACTABICHUSI O XUMHUECKOH CBSI3U, KIACCU(PUKAIIMOHHBIX MTPU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX CTPOCHHS, O XUMUYECKON pPEaKIUU.

[Tox HOBBIM yTJIOM 3peHus B NpeaMeTe « XUMus» 0a30BOr0 YpOBHS pacCMaTPUBAETCS
W3yYCHHBIH Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHMs TEOPETUUCCKHI MaTepHall 1
(baKTOJ'IOFI/I‘-IeCKI/Ie CBCIACHUA O BCUICCTBAX U XI/IMI/ILICCKOI\/’I peaKHI/II/I. TaK, B 4aCTHOCTH, B
Kypce «O011as ¥ HeopraHudeckasi XuMus» 00y4JarouIuMcs MPeAoCTaBIsAETCs] BO3MOXKHOCTh
OCO3HATh 3HAYCHHE MMEPHOIUICCKOT0 3aKOHA C OOIMIETEOPETUICCKUX U METOJOJIOTHICCKUX
MO3UIINH, TITyOKe MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIIUI 3TOr0 3aKOHA — OT
00001I1aroIIeit 10 00BACHSIONIEH 1 MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEUIINX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSX
IIPOTEKaHus AomoHAeTcs B Kypcax 10-x u 11-x Ki1accoB aeMeHTaMu CoAepKaHus,
HMEIOIINUMU KYJIbTYPOJIOTHYECKUH U MPUKJIATHON XapaKkTep. DTH 3HAHUS CIIOCOOCTBYIOT
ITOHMMAHHIO B3aUMOCBSI3U XUMHHU C APYTUMHU HayKaMH, PACKPBIBAIOT €€ POJIb B
MI03HABATENIBHOM U MPAKTUYECKOH NeATEIbHOCTH YeI0BEKa, CIOCOOCTBYIOT BOCIIUTAHHIO
YBa)KEHUS K MPOLIECCY TBOPUECTBA B 00IaCTH TEOPUHU U MPAKTUIECKHUX MPHIIOKEHUH XHUMHUH,
IIOMOTAIOT BBIITYCKHUKY OPHEHTUPOBATHCA B OOIIECTBEHHO M TMYHOCTHO 3HAUUMBIX
npobiemMax, CBA3aHHBIX C XUMHEH, KPUTHUECKH OCMBICIIMBATH HH(POPMAIIUIO U IPUMEHSTH €€
IUIS TOTIOJIHEHMSI 3HAHWUM, PEIIEHUS UHTEIUICKTYaJIbHBIX U DKCIIEPUMEHTAIBHBIX
HCCIIeIOBAaTEeNbCKUX 3aj1au. B 1enom copeprkanue yueOHOro npeamera « XMMHs» TaHHOTO
YPOBHSI U3Y4Y€HHUsI OPUEHTUPOBAHO HA (POPMUPOBAHHE Yy 00YUAIOIIMXCSI MUPOBO33PEHUECKON
OCHOBBI JIJIsl TOHUMaHUS (PUIOCOPCKUX UEH, TAKUX KaK: MaTepUaIbHOE €JMHCTBO
HEOPraHNYeCKOro U OPraHN4eCcKOro Mupa, 00yCiI0BIEHHOCTb CBOMCTB BELIECTB UX COCTABOM
U CTPOEHHEM, [TI03HABAEMOCTb ITPUPOIHBIX SBJIECHUH IIyTEM 3KCIEPUMEHTA U PEIICHUS
IIPOTUBOPEUYNI MEXly HOBBIMH (DAKTAMHU M TEOPETUUECKUMHU MPEAIOCHIIKAMH, OCO3HAHHE
POJIHM XMMHHU B PEIICHUH SKOJIOTHYECKUX MPOOIIEeM, a TaKkxke MpodieM coepexeHust
JHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIIOTMI U MaTEPUAIOB.

B nnane pemienus 3a1a4 BOCIIUTaHUS, Pa3BUTHS U COLIMATN3ALUU 00YYaIOUINXCsl IPUHSTHIE
[IPOrpaMMOM 10 XUMHUH MTOAXObI K ONPEACIICHUIO CONEPKAHUA U IIOCTPOCHUS IIpeAMETa
npeaycMaTpuBaiOT (OpPMHUPOBaHUE YHHUBEPCATBHBIX YIEOHBIX JEHCTBUHN, UMEIOMHNX 0a30BOE
3HA4YeHHUe JJIs pa3IMYHbIX BUJIOB ACATEIbHOCTU: PELICHUs Ipo0seM, IOUCKa, aHAIN3a U
00paboTku MHPOPMAIIUHN, HEOOXOAUMBIX JIJIsl IPHOOPETEHNUS OIBITA TIPAKTUIECCKOHN 1
HCCIIEN0BATENIbCKOM NEeATEIbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B ITIO3HAHUU XUMUH.

B npaktuke npenojiaBaHusl XMMHUU KaKk Ha ypOBHE OCHOBHOTO 00I11€ro 00pa30BaHusl, TaK U Ha
YPOBHE CpeIHEro o0111ero 00pa3oBaHus, IpU ONPEAEIICHUU COAEPKATEIbHON
XapaKTEPUCTHKU LIeJIeH U3yUEHUs IPeIMETa HAllpaBICHUEM [IEPBOCTEIIEHHOW 3HAYMMOCTH
TpaJULIMOHHO IpU3HaeTcs (pOpMUPOBAHME OCHOB XMMUYECKOW HAYKH Kak 00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIBHOCTH YEJIOBEKA U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOH KyJbTyphl. C METOINYECKOM TOUKH 3pPEHUS TaKOM MOAXO0MA K
OIIPEACIICHUIO LIEJIEH N3YUYEHHUS ITPEIMETA SIBJISETCS BIIOJIHE ONPABIAHHBIM.



CornacHo JaHHOM TOYKE 3pEHHUS TTIaBHBIMU LIETSIMHU U3y4EHUS MpeaMeTa « XUMHUS» Ha
6azoBoM ypoBHe (10-11-e kmacchl) ABIAIOTCA:

e (popMHUPOBaHNE CUCTEMBI XUMUYCCKUX 3HAHUHA KaK BAKHECHUINIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBBIE
HNOHATHSA, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH, OCBOCHHE SI3bIKa HAYKH,
YCBOCHHE U TIOHHMaHUE CYITHOCTH JOCTYMHBIX 000011IeHUII MHPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJIEHUE C HICTOPUEN UX PAa3BUTHUSA U CTAHOBJICHMS;

e (opMupOBaHUE U pAa3BUTHE MPEICTABICHUI 0 HAYYHBIX METOAAX MO3HAHUS
BELIECTB U XMMUUYECKHUX PEaKIHi, HeOOXOJUMBIX JJIs1 IPUOOPETEHHS] YMEHUI
OPUEHTHPOBATHCS B MUPE BEIIECTB U XUMUUYECKUX SBJICHHM, UMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHI U CITIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
00BSICHEHNEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOACHUEM MTPaBUIl 0€30I1aCHOTO
oOpallleHus ¢ BEIIECTBAMHU.

Hapsiny ¢ atum, conepkatenbHasi XapaKTepUCTHKA LeJIeH U 3a/1a4 U3yYeHHsI TPeIMETa B
nporpamMme 1o XuMuM YTOYHCHA U CKOPPCKTHUPOBAaHA B COOTBETCTBUH C HOBBIMU
MPUOPUTETAMU B CUCTEME cpeHero o0riero oopasoBanus. CeroHs B MPErnoiaBaHUN XUMHU
B OOJIBIIICH CTENIEHN OTAAETCS MPEIMOUYTEHUE MPAKTUYECKON KOMIIOHEHTE COICPIKAHHUS
o0y4eHus, OpUEHTUPOBAHHOM HA MOJATOTOBKY BBIITYCKHHKA 00I1e00pa3oBaTeIbHON
OpraHu3alIiH, BIAJCIOIIEro He HAOOPOM 3HAHUH, a (YHKIMOHATIBHON IPAMOTHOCTBIO, TO
€CTh crloco0aMH ¥ YMEHUSIMH aKTUBHOTO TOJTYYCHHSI 3HAHUH U IPUMEHECHHUS UX B PEANbHOM
JKHU3HU OJId PCIICHUA MMPAKTUYCCKUX 3aaaY.

B cBsi3u ¢ 3TUM NpH U3y4YEeHUU NpeaMeTa « XUMHUS» TOMUHUPYIOIIee 3HaUeHUe TPHOOPETAIOT
TaKue LENH U 3a1a41, KaK:

e ajanTaiys 00yJaroNnMXxcs K YCIOBUSAM THHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(dopMUpOBaHNE MHTEIUICKTYAIILHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
camM0o00pa30BaHUIO0, COTPYTHHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX KM3HEHHBIX CHTYAIHSIX, CBI3aHHBIX C BEIIECTBAMH U HX
pUMEHECHUEM;

e (opmMHpOBaHHE Y 00YYAIOMINXCS KITIOYEBBIX HABBIKOB (KITIOUEBBIX KOMIIETCHIINH),
UMEIOIINX YHUBEPCATHHOE 3HAUCHUE TS PA3TUIHBIX BHIOB JIEATEIHHOCTH:
peleHus mpobiieM, oUcKa, aHanu3a u 00padboTku nHGoOpMaIuu, HEOOXOAUMBIX
JUTSE IPUOOPETEHMS OTIBITA NESTETLHOCTH, KOTOpasi 3aHUMAeT Ba)KHOE MECTO B
NO3HAHUU XUMHH, & TAKXKE JUISl OLEHKH C MTO3HMLUI SKOJIOTHYECKOH O€30I1acHOCTH
XapakTepa BIHSHUS BEIIECTB U XUMUIECKHX MPOIECCOB HA OPTaHW3M YeJIOBEeKa 1
HPUPOJTHYIO Cpeny;

e pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYIBHBIX H TBOPYECKUX
CIIOCOOHOCTEH 00YYarOUIMXCsl: CHOCOOHOCTH CaMOCTOSITEIBHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHUH B COOTBETCTBUH C KU3HECHHBIMU TIOTPEOHOCTSIMH, UCTIONB30BATh
COBpEeMEHHbIe MH()OPMAIMOHHBIE TEXHOJIOTUH [T IOUCKA U aHAIIN3a Y4eOHOH U
HAYYHO-TIONYJISIPHONW HHPOPMALIUK XUMHUECKOTO COJIECPIKAHMS;

e (opMHpOBaHHE U Pa3BUTHE y 00YUAIONIMXCS ACCOIIMATHBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOMI0JaTeNbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOANMBI, B YACTHOCTH, NTPH IUITAHUPOBAHUU M IPOBEICHUN XUMHUYIECKOTO
IKCIIEPUMEHTA;



e BOCHHTaHHUE y 00y4aromuxcs yOexIeHHOCTH B TYMaHUCTUYECKON HAIIPaBICHHOCTH
XUMHH, €€ BaXXHOU POJIH B PEIICHUH TTI00aIbHBIX MPOOIeM palliOHAIBEHOTO
IIPUPOIOTIOIB30BAHUS, IONIOJHEHUS SJHEPTETUYECKUX PECYPCOB U COXPAHEHHUS
MIPUPOJIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOANMMOCTH OEpPEeKHOT0 OTHOILIECHUS K
IPUPOE U CBOEMY 3/I0POBBIO, @ TAKXKE MPUOOPETEHUS OIBITA UCTIONb30BAHUS
MOJIYYEHHBIX 3HAHUM JJI1 NPUHATUS IPAMOTHBIX PEIIEHUH B CUTYaIUsX,
CBSI3aHHBIX C XMMHUYECKUMH SIBJICHUSIMU.

B yuebHOM m1aHe cpeaHero o01ero oopazoBaHus mpeaMeT «XUMus» 6a30BOro ypoBHs
BXOJIMT B COCTaB MpeIMETHOM 001acTh «ECTeCTBEHHO-HAYYHbIE TPEIMETHI.

OO1u1ee yncI0 4acoB, OTBEACHHBIX JJIsl H3yUCHHUS XUMUH, Ha 0a30BOM YPOBHE CPEIHETO
oO1mero oOpa3oBaHus COCTaBIsIeT  4acoB: B 10-m kjacce —  yaca (_ yac B Hefeno), B 11-
M KJIacce —  4aca (_ 4ac B HEJIETIIO).

J1i peanuzanuu mporpaMMbl HCTIONIB3YIOTCS YIeOHUKH, JOMYIIEHHBIE K UCIIOJIb30BAHUIO
MIPY pean3ainy IMEIONNX TOCYJapCTBEHHY IO aKKPEIUTAIIMI0 00pa30BaTeIbHBIX TPOrPaMM
HAYaJILHOTO 00IIEero, OCHOBHOTO OOIIIEro, CPeHET0 00IIero 00pa3oBaHUsl OPraHU3AIHSIMH,
OCYIIECTBIISIONIMMH 00Pa30BaTENbHYIO JESITeIbHOCTD, TPUKa30M MUHIPOCBEIICHHS OT
21.09.2022 Ne 858:

DneKTpoHHBIE 00pa30BaTeNIbHbBIE PECYPCHI, AOMYIIEHHBIE K UCIIOJIb30BAHMIO MPHU peaTn3aluu
UMEIOIIUX TOCYAapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeNbHBIX IPOrpaMM HavyaIbHOTO

00111er0, OCHOBHOTO OOIIETO, CPEeTHETo 00IIero 0O0pa3oBaHus MpUKa3oM MUHIIPOCBEIICHUS
or 04.10.2023 Ne 738:

IlnanupyemMbie pe3yabTaThbl 0CBOEHUS
Y4eOHOro nmpeamera

JIMYHOCTHBIE pPe3yJabTAaThl

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS 00YJIArOIIHMHUCS
porpamMm cpeaHero o0miero 00pa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM H
npeAMEeTHBIM). HaydHO-MeToan4eckoil OCHOBOM JJis pa3pabOTKH IUTAHUPYEMBIX PE3yIbTaTOB



OCBOEGHUS TIPOTPaMM CPETHETO OOIIET0 00pa30BaHUs SBISETCS CHCTEMHO-/IEATEIBHOCTHBIN
MOJIXO/I.

B cooTBeTcTBUM ¢ CHCTEMHO-ACATEIHPHOCTHBIM MOJAX0JA0M B CTPYKTYpPE TUYHOCTHBIX
PE3yNBTaTOB OCBOCHUS MpeaMeTa « XUMHUs» Ha YPOBHE CpeIHEro o01ero oopa3oBaHus
BBIJICJICHBI CIICAYIOIINE COCTABIISIOIINE:

e 0CO3HAHUE OOYYAIOIIMMHUCS POCCHHUCKON TPakIaHCKON MICHTUIHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH M CAMOOIIPEACIIEHUIO;

e HaJM4YHE MOTHUBAIIMH K OOYYCHUIO;

e IIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUI IMUHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M HCTOPHUYECKUX TPaAULIuii 0a30BOM HAYKU XUMUHU;

e TOTOBHOCTb U CIIOCOOHOCTh 00YHYaOLINXCSl PyKOBOACTBOBAThCS B CBOEH
JeATEIbHOCTH LICHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMH, IIPUCYIIUMHU LIETOCTHOU
CHCTEME XUMHUUYECKOro 00pa3oBaHus;

e HaJMYHE MMPABOCO3HAHUS SKOJIOTMUYECKON KYJIBTYPBl U CIOCOOHOCTU CTaBUTH LIETH U
CTPOUTD JKU3HECHHBIC IJIAHBI.

JInaHOCTHBIE pe3yIbTaThl OCBOEHUS MpeaMeTa « XUMUS JOCTUTAIOTCS B €IMHCTBE YUeOHOH
Y BOCIIUTATEIbHOM I€ATEIbHOCTH B COOTBETCTBUU C TYMaHUCTUYECKUMU,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSMU U UAEAIAMH POCCUHCKOTO
Ipa)XTaHCKOT0 OOIIECTBa, MPUHATHIMU B OOIIIECTBE HOPMaMHU U TIPaBHIIaMU TIOBEICHUS,
CHOCOOCTBYIOLIMMHU MPOIIECCaM CaMOTO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O
CTAHOBJICHUS JIMYHOCTH O0YJAIOIITNXCS.

JIMuHOCTHBIE pe3yJIbTaThl OCBOECHUS MpeaMeTa « XUMUS» OTpaxaroT chOPMHUPOBAHHOCTh
OTIbITa IT0O3HABATEIBHON U MPAKTUYECKOH 1E€ATEIbHOCTH 00yUaroIuXcs [0 peanu3aiu
NPUHATHIX B 00IIECTBE IIECHHOCTEH, B TOM YHCJIE B YaCTH:

1) IpaKAaHCKOI'0 BOCIIUTAHUSA

e 0CO3HAHUS O0YYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX IPaB U 00S3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IPABONOPSAKY;

e TPECTABIICHUS O COL[MAIBHBIX HOPMaX U MPAaBHJIaX MEKIMUYHOCTHBIX OTHOLIEHHUH B
KOJUIEKTHUBE;

e TOTOBHOCTH K COBMECTHOM TBOPUECKOH NEATEILHOCTU IPU CO3AAHUN YUEOHBIX
MPOEKTOB, PEIICHUH YYeOHBIX U MMO3HABATEIBHBIX 33/1a4, BHIIOJIHEHUU
XUMHYECKHUX IKCIIEPUMEHTOB;

e CcrMOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI
JIPYTUX IPU aHAINU3€ PAa3TUYHbIX BUJIOB YUEOHOH eATeIbHOCTH;

2) NaTpUOTHY€CKOr0 BOCIIUTAHUS:

e IICHHOCTHOI'O OTHOLIEHMS K HICTOPUYECKOMY U HAYYHOMY HACIEANIO OTEYECTBEHHOMN
XUMUU;

e YBAXEHUS K MPOLIECCY TBOPUECTBA B 00JACTU TEOPUHU U MTPAKTHUYECKOTO
IPUMEHEHUS] XUMUH, OCO3HAHUS TOT0, YTO JOCTHKEHUS HAYKU €CTh PE3yJIbTaT
JUTUTENIbHBIX HAOIOJCHUN, KPOTIOTJIMBBIX KCIIEPUMEHTAIBHBIX TIOMCKOB,
IIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTHKOB;



e HHTCPCCA U NO3HABATCIIbHBIX MOTUBOB B IMOJTYYCHHUU U MOCJICAYIOIICM aHAIU3C
I/IH(bOpMaI_[I/II/I 0 IEPCHOBBIX JOCTUIKCHUAX COBpeMeHHOﬁ OTCUYECTBCHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

e HPABCTBCHHOI'O CO3HAHUS, STUUCCKOT'O MMOBCACHUS

e CIIOCOOHOCTH OLICHUBAThL CUTyallul, CBA3aHHBIC C XUMHUYCCKHUMU ABJICHUAMU, U
MNPUHHUMATL OCO3HAHHBIC PCIICHHUA, OPUCHTHUPYSACH HA MOPAJIbHO-HPABCTBCHHBIC
HOPMbI U ICHHOCTH;

e TOTOBHOCTH OLCHHBATH CBOC MOBCACHNEC U MMOCTYIIKHU CBOUX TOB&pHIlIGfI C HO3I/IIIPII>1
HPABCTBCHHLIX U MTPABOBbLIX HOPM U OCO3HAHHC HOCHGI[CTBI/If/'I 9TUX MMOCTYIIKOB,

4) popmMupoBaHuS KYJIbTYPHbI 310POBbS:

e TIOHMMaHUS IEHHOCTEH 310pOBOTO M 0€301MacHOro 00pasa KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY
3JI0POBEIO;

e cOOMIOICHNUS TTPAaBHII OE30MACHOTO OOPAIEHHUS C BEIIECTBAMU B OBITY,
IIOBCEJHEBHOM )KU3HHU U B TPYI0OBOM JESITEIBHOCTH;

e TIOHMMAaHUS IICHHOCTH MPABUJI HHIUBUIYAITFHOTO U KOJJIEKTUBHOTO OE€30MacHOTO
MOBEJICHUS B CUTYAIIUSAX, YIPOKAIOMIUX 3I0POBBIO U KU3HU JIFOJICH;

e 0OCO3HAHUS MOCJEACTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIIOTpeOIeHUs
AJIKOTOJIs, HAPKOTHKOB, KypEeHHS);

5) TPy10BOr0 BOCIIUTAHUA:

° KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘IGGHO-I/ICCHeHOBaTeHLCKOﬁ JACATCIIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM M JPYTUX BUAAX JIEATEILHOCTH;

e YCTAHOBKH Ha aKTUBHOC YHAaCTUC B PCIICHHUU IMMPAKTUICCKUX 3adaY COHHaHLHOfI
HaIpaBJIECHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

e HHTEpEca K MPAKTUYECKOMY M3YUCHHIO MPOQECCHIA Pa3IMUHOTO PO/ia, B TOM YHCIIe
Ha OCHOBE MIPUMEHEHUS PEIMETHBIX 3HAHUH 110 XUMHH;

e YBaXCHUS K TPYIY, JIIOJSM TPYJa U PE3yJIbTaTaM TPYAOBOU JACSITEIbHOCTH;

e TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MHJIMBUYAJIbHOU TPAaeKTOPUHU 00pa30BaHus,
Oyayuier mpodeccuu u peaau3ai COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUU, HHTEPECOB U TIOTPEOHOCTEH
00111eCTBA;

6) 7K0JI0rM4ecKOro BOCIIMTAHMS:

HKOJIOTMYECKHU 1eIeCO00pa3HOro OTHOLIEHHS K IPUPOJIE, KaK UCTOUHUKY
CyHICCTBOBAHUSA ) KU3HU HaA 3eMne;

e TIOHHMMAaHUS II00ATBHOIO XapaKTepa SKOJIOTHUECKUX MpoOIieM, BIUSHUS
HKOHOMHUYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOAHON U COI[UATBHOU CPEIbI;
OCO3HaHHUsI HEOOXOUMOCTH UCTIOIb30BaHUS JOCTHKEHUN XUMUH IS PEILICHUs
BOIIPOCOB PAllMOHAIIBLHOTO MPUPOIONOJIb30BAHUS;

AKTUBHOT'O HEMPUATHS ACHUCTBHI, MPUHOCSIIIMX BPE OKPYKAIOIIEH NPUPOTHON
cpeac, yMCHUsS NpOTrHO3UPOBATH H66HaFOHpI/I$ITHI>Ie 3KOJIOTHUYCCKUC ITOCIICACTBUA
MPEANPUHUMAEMBIX JICHCTBUI U IPEAOTBpAIIaTh UX;



HaJIM4Ms Pa3BUTOIO HKOJIOTUYECKOTIO MBIIUICHHUS, SKOJIOTUYECKON KYJIbTYPBbI, OIIbITa
JEATEIIBHOCTH SKOJIOTMYECKON HAPaBICHHOCTH, YMEHUS PyKOBOACTBOBATHCS UMHU
B TI03HABATEJIbHOM, KOMMYHHKATUBHOM U COLMAILHON MPAKTUKE, CTIOCOOHOCTH U
YMEHHUS aKTUBHO MPOTUBOCTOSITH UACOJIOTUU XeMopoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKH U OOILECTBEHHOM MPAKTHUKH;

MOHWMAaHUS CEIM(PUKA XUMUAW KaK HAyKH, OCO3HAHUS €€ POJIH B (POPMUPOBAHUN
PaLMOHATIBHOIO HAYYHOT'O MBIIIUIEHUS], CO3AaHUH LI€JIOCTHOTO MPEACTaBIEHUs 00
OKpY aroIleM MUPE KaK O €IUHCTBE MPUPOBI U YETIOBEKA, B IO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEHN U PELICHUH POOJIEM COXPaHEHHsI TPUPOTHOIO
paBHOBECHS;

yOeXIeHHOCTH B 0COO0M 3HAUMMOCTH XUMHH JJIs1 COBPEMEHHON IIUBHIIN3ALUN: B €€
TYMaHUCTUYECKOH HAIIPaBICHHOCTH U BaKHOW POJIM B CO3JaHUU HOBOM 0a3bl
MaTepHaIbHON KYJbTYpPbl, PEILICHUH ITTOOAIBHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS
YeJI0BEYECTBA — ChIPbEBOM, SJHEPTE€TUUECKOM, MTUIIEBON U HKOJIOIMYECKON
0€30I1aCHOCTH, B Pa3BUTUU MEJULIMHBI, 00ECIIEYeHUH YCIOBUHN YCIEIIHOTO TPy Aa U
HKOJIOTHUECKU KOM(OPTHOMN KU3HH KaXI0TO YIeHa O0IECTBa;
€CTECTBEHHO-HAYYHO! I'PaMOTHOCTH: IOHUMaHMsI CyIIHOCTH METOZ0B MTO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJTy4aeMble
3HAHUS JUI aHAJIM3a U OOBSICHEHHUS SIBJICHUH OKPYXKArOILEero Mupa u
NPOMCXOIAIINX B HEM U3MEHEHUH, yMEHUS JIeJaTh 000CHOBAHHBIE 3aKITIOYCHHUS Ha
OCHOBE Hay4yHbIX (DAaKTOB M UMEIOIIUXCS JAHHBIX C LENbIO MOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENBHO UCIIOIb30BaTh XMMUYECKHE 3HAHUS JUIS PEILICHHSI
npo0JeM B peabHbBIX KU3HEHHBIX CUTYalUsX;

MHTEpEeCca K MO3HAHUIO U MCCIIEA0BATENbCKON NEATCIIBHOCTH,

TOTOBHOCTHU M CIIOCOOHOCTHU K HETIPEPhIBHOMY 00pa30BaHUIO M caMO00Opa30BaHUIo,
K aKTHBHOMY IIOJIyYCHHIO HOBBIX 3HaHUU 110 XMMHH B COOTBETCTBUH C
XKHU3HEHHBIMU OTPEOHOCTIMU;

WHTEpeca K 0COOCHHOCTSM Tpy/ia B pa3In4YHbIX chepax mpodeccuoHaaIbHOM
JESITEIIbHOCTH.

MeTaHpeI[MeTHI)Ie PE3yiabTaTbl

MertarnpeamMeTHbIe Pe3yIbTaThl OCBOCHHS YUEOHOT0 MpeaMeTa « XMMHsD» Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHUs BKIIIOYAIOT:

3HAYUMBIE I GOPMUPOBAHUS MUPOBO33PEHHS O0YHAIOIINXCS
MEXIUCIUIUITMHAPHBIE (MEKIPEIMETHBIE) O0IEHAYYHbIE TOHATHUS, OTPAKAIOLIHIE
IIEJIOCTHOCTh HAyYHOH KapTHHBI MUPA U CIICIU(UKY METOIOB MTO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPTHsI, SIBJICHHUE,
HpoLecC, CUCTEMA, HAYYHBIH (aKT, IPUHIUIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0OBaHKE, HAOIIOIeHHE, U3MEPEHUE, SKCIIEPUMEHT U JIp.);
YHHUBEpCAJIbHBIC yUeOHbIE IeHCTBUS (IT03HABATEIbHBIC, KOMMYHHKATUBHEIC,
peryJsTUBHBIE), o0ecTieunBaromue GopMupoBaHue (pyHKIHOHATBHOM
TPaMOTHOCTH W COIIMAJIBHON KOMITETEHIIMH O0Y4alOINXCS;



e CIIOCOOHOCTH O0YUAIOIIMXCS UCIOIB30BATh OCBOCHHBIE MEX IUCIIMITIIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCaJIbHbIE yUeOHbIE IeHCTBUS B
IIO3HABATEJILHON U COLIMAIBHON ITPAKTHKE.

MeTaHpe,I[MeTHBIe PE3YJIbTAaThl OTPAKAKOT OBJIAACHUC YHUBCPCAJIbHBIMU y‘Ie6HI>IMI/I
IMO3HaBaTCJIbHBIMHA, KOMMYHHKATHUBHBIMU U PETYJIATUBHBIMU I[CﬁCTBPI?[MH.

OBJaieHHe YHHBEPCAJIbHBIMHI Y4eOHBIMU NMO3HABATEIbHBIMU J1eHCTBUAMM:
1) 6a30BbIe JJOrHYecKHe AeHCTBHS:

e CaMOCTOSITENTHHO (DOPMYITHPOBATH U aKTYATH3UPOBATEH MPOOIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

e OMNPENENATh LU IEATEIbHOCTH, 33]1aBast MIApaMETPhl U KPUTEPUU UX TOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI JEATEIIbHOCTH C TOCTABIICHHBIMU LEIISIMU;

e HCIIOJIB30BATh IPU OCBOCHUH 3HAHUIN MTPUEMBI IOTUUECKOTO MBIIUICHUS — BBIAEIATh
XapaKTEPHbIC MPU3HAKU MMOHATHI U yCTAHABJIMBATh UX B3aUMOCBSA3b, UCIIOIb30BATh
COOTBETCTBYIOIINE MOHITUS ISl OOBbSICHEHHUS OT/IEIbHBIX (PAKTOB U SBICHUM;

e BBIOMPATH OCHOBAHUS U KPUTCPUH JIJIS KIACCH(PUKAIIUU BEIIECTB U XUMUUYECKUX
peaKkuui;

e YCTaHABJIMBATH NPUYMHHO-CJIEACTBCHHBIEC CBA3U MEKy U3yUYa€MbIMU SIBIICHUSIMU;

e CTPOWTH JIOTUYECKHE PACCYKIACHUS (MHAYKTUBHbIE, IeyKTHBHBIE, TI0 aHAJIIOTHUH),
BBIABJISITh 3aKOHOMEPHOCTH M IPOTHUBOPEYUHS B PACCMATPUBAEMBIX SBJICHUSAX,
(GbopMyIHpOBaTh BHIBOJBI M 3aKITIOUCHHUS;

e TMPUMEHATH B IPOLIECCE MTO3HAHUS HCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIC) MOJIEIH, TPEOOPA30BHIBATH MOJIEIBHBIE MPEACTABICHUS — XUMUYECKHIMA
3HaK (CUMBOJ) 2JIEMEHTa, XUMHYECcKas (hopmylia, ypaBHEHHUE XUMHUECKON peaKInu
— TpU pellIeHUH Y4eOHbIX MO3HABATENbHBIX U MPAKTHUECKUX 3a7a4, TPUMEHSTh
HAa3BaHHBIE MOJICJIbHBIE MPEACTABICHHUS JI BBISBJICHHS XapAKTEPHBIX TPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKLU;

2) 6a3oBbIe HCCJIEA0BATEIbCKHE IeliCTBHS:

e BIAJECTh OCHOBAMM METOJOB HAy4YHOI'O ITO3HAHMS BEUIECTB U XMMUYECKUX PEAKIUM;

e (opmynupoBaTh LIENH U 33/1a4H UCCIICAOBAHMS, UCTIOIb30BaTh IOCTABJICHHbIE U
CaMOCTOSITENIbHO CPOPMYJIUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI 111 (POPMHUPOBAHHUS TUIIOTE3bI 110 IPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

e BJIAJIETh HABBIKAMM CaMOCTOSTEIBHOIO INTAHUPOBAHMS U ITPOBEJCHUS YUCHUUECKHUX
IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHsI HAOIIOATh 33 XOA0M IIpoLecca,
CaMOCTOSTENIBHO IPOTHO3UPOBATh €0 pe3yJibTaT, (OpMYIMPOBATH 000OIIEHUS U
BBIBOJIbI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHMS, COCTABIISATh
00OCHOBaHHBIM OTUYET O MPOJIeIaHHOM padoTe;

e MpUOOpETATh ONBIT YUEHUUECKON UCCIIEOBATEIBCKOM U MPOEKTHOM EATEIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B
pelIeHHs MPaKTUIECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOIOB MIO3HAHNS;

3) paGora ¢ nngopmanmeii:



e OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMAINK (HAYYHO-TIOMYJISIpHAs
JIUTEpaTypa XUMHYECKOTO COJICP KaHHsI, CIIPABOYHBIE TI0COONS, PECYPCHI
MHTEPHETA), aHAIM3UPOBATh UH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
IpE/ICTaBICHNS, KPUTUYIECKU OIL[CHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTb;

e (hopMyIHpPOBATH 3aMPOCH M IPUMEHSATH PA3JINYHbIC METOIBI TP IOUCKE U 0TOOpE
UHpOpMAaLIUU, HEOOXOAMMOM [T BBIMOJIHEHHS Y4€OHBIX 33a]1a4 ONPeIeIIEHHOTO
THIIA;

e TPHOOPETATH OIBIT UCTIONB30BAHUSI HH()OPMAITHOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U Pa3INYHBIX TOMCKOBBIX CHCTEM;

e CaMOCTOSITEIBHO BHIOMPATh ONTUMANBHYIO (POPMY MpeacTaBIeHUs HH)OpMAITUH
(cxemsl, TpaduKu, TUarpaMMBbl, TaOIHUIIBI, PUCYHKH U JIP.);

e HCIOJBH30BATh HAYYHBIH A3BIK B KAUECTBE CPE/ICTBA MPH paboTe ¢ XUMHUUECKOM
nHopMaIen: MPUMEHATh MEeXKIIpeAMETHBIC ((pU3nUecKre U MaTeMaTHUECKHE)
3HAaKHU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpbl, HOMEHKIIATYPY;

e HCIIOJIB30BATh M PEOOPA30BHIBATH 3HAKOBO-CHMBOJIMYECKHIE CPEICTBA
HATJISITHOCTH.

OsBjaaaenue YHUBEPCAJIBbHBIMH KOMMYHUKATUBHBIMHA JeHCTBUSAMHU:

e 3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOI TEMBI B X0J1€ UAJIOra U/1iu
JMCKYCCHUH, BBICKa3bIBAaTh UJEH, (POPMYIHPOBATH CBOU MPEATIOKEHHS
OTHOCHUTEJILHO BBIIIOJIHEHUS TIPEUI0KECHHOH 3a1a4u;

e BBICTYNATh C IPE3CHTALUEN PE3YJIbTATOB [103HABATEIBHOMN AEATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIBHO MIIM COBMECTHO CO CBEPCTHUKAMH ITPY BBIIIOJHEHUHU
XUMHUYECKOTO KCIIEPUMEHTA, TPAKTUYECKON pabOTHI MO UCCIIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peasln3alui y4eOHOro poeKTa, 1 GOpMyIupoBaTh BEIBO/bI
10 pe3yJIbTaTaM MPOBEACHHBIX UCCIIEI0OBAaHUI IyTEM COIIACOBaHUS MO3ULIUNI B
xo7ie 00CyKIeHNs 1 0OMEHAa MHEHUSIMH.

OBJajieHNe YHUBEPCAJIBHBIMH PeryIsTHBHBIMH IelHCTBUSAMU:

e CAMOCTOATEIBHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO IO3HABATCIIBHY IO
JESATEIIBHOCTD, ONPEEIIsAs €€ LUENH U 3a7ja4l, KOHTPOJIUPOBATh U 10 MEPE
HE00XO0JMMOCTH KOPPEKTUPOBATH MIpejIaraéMblil aIropuT™ JeHCTBUM pu
BBINOJIHEHUH YUEOHBIX M UCCIIEI0BATENIbCKUX 3a/1a4, BEIOMpaTh Hauboee
3 PEKTUBHBIH CITOCOO UX PELICHHS C YIETOM ITOTyUeHHsI HOBBIX 3HaHUH O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

e OCYILECTBIATh CAMOKOHTPOJIb CBOEH NEATEIBHOCTH HA OCHOBE CaMOAaHAIN3a U
CaMOOLIEHKH.

IlpeamMeTHbIC pe3yabTaThI

10-#i kJaacce
[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «Opranuyeckast XuMHUs OTPaXKaoT:

e c(hOpPMUPOBAHHOCTD MPECTABICHUN O XUMUYECKOW COCTABJISIONICH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, POJIA XUMUU B ITIO3HAHWUM SIBJICHUH IIPUPOABL, B



(OpMHPOBAHNY MBIIIJICHUS U KYJIbTYPBI INYHOCTH, €€ (QyHKIIHOHAILHON
IPaMOTHOCTH, HEOOXOAUMOM ISl PELIeHUs IPAKTUUECKUX 3a]1a4 U 3KOJIOTHYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOAHOI cpere;

e BJIQ/ICHUE CUCTEMON XUMHUYECKUX 3HAHHUM, KOTOpask BKJIKOYAET: OCHOBOIOJIAratoIne
HOHATHS (XMMHUYECKHI JIEMEHT, aTOM, JIEKTPOHHAsi 000JI04Ka aTOMa, MOJIEKYJIa,
BAJICHTHOCTb, JIEKTPOOTPHUILIATEIBHOCTh, XUMUUECKasl CBSA3b, CTPYKTYpHas
dopmyna (pa3BepHyTas U COKpaIleHHas ), MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN
00bEM, YIIIEPOAHBIN CKeeT, (yHKINOHAIbHASA IPYIIIa, paJnuKal, H30Mepus,
M30MEPBI, TOMOJIOTMYECKUM Psii, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPOA U
a30TCo/epIKalle COeAUHEHHSI, MOHOMED, NTOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COSTUHEHHMST); TEOPUU M 3aKOHBI (TEOpHUsi CTPOCHUS
oprannyeckux BemiectB A.M. bByTiepoBa, 3aKk0H COXpaHEHHUST MaCChl BEIIECTR);
3aKOHOMEPHOCTH, CHMBOJIMUECKUHN S3bIK XUMHH; MUPOBO33PEHUECKHUE 3HAHNUS,
JeKallye B OCHOBE IOHUMaHUs IPUYMHHOCTU U CUCTEMHOCTH XUMUYECKHUX
SBJICHUH, ()aKTOJIOTHYECKUE CBEJICHUS O CBOMCTBAX, COCTaBEe, MOMYUYCHUN U
0€30I1aCHOM HCI0JIb30BaHUM BaXKHEHIIINX OPraHUYECKUX BEILECTB B OBITY U
IPAKTUYECKOHN JEATEIbHOCTH YEJIOBEKA;

e c(hOpMUPOBAHHOCTh YMEHUH BBIABIATH XapaKTEPHbIE IPU3HAKU OHATHH,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU
OINHMCaHUM COCTaBa, CTPOCHUS U NMPEBPALLICHUI OPraHUYECKUX COEUHEHUN;

e c(hopMUPOBAHHOCTH YMEHUHN HCIIOJIB30BATh XUMHUYECKYIO CUMBOJIUKY JUIs
COCTaBJIEHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH, COKPAILIEHHOM)
(dbopMysT OpraHUYeCcKUX BEIIECTB U yPaBHEHUN XUMUYECKUX PEaKIIHiA,
U3rOTaBJIMBATh MOJAEIN MOJIEKYJI OPIraHUYECKUX BELIECTB JJIs WIUTFOCTPALMU X
XMMHYECKOIO U IIPOCTPAHCTBEHHOT'O CTPOEHUS;

e c(hOopMUPOBAaHHOCTb YMEHUHN YCTaHABIUBATh IPUHAJICKHOCTh NU3yUYEHHBIX
OpPraHUYECKHX BELIECTB MO UX COCTABY U CTPOEHUIO K OIPEeIEHHOMY
KJIaccy/TpyIine coeqnHeHnH (YTrieBOJOPOIbI, KUCIOPO H a30TCOACPIKaIINe
COEIMHEHUS], BHICOKOMOJIEKYJISIPHBIE COEIMHEHU ), 1aBaTh UM Ha3BaHUS 110
cucremarnueckoit Homenkiatype (IUPAC), a Tak:ke npuBOIUTH TPUBUAIbHbBIE
Ha3BaHUs OT/IEIbHBIX OPraHMUECKUX BEIIECTB (3THIICH, TPONMIIEH, alleTUIICH,
ATUJIEHTJIMKOJIb, [NIMLEPHH, (heHO0II, GopMabAETi, aleTalbeT U, MypaBbUHAas
KHCJIOTa, YKCYCHAasl KMCJI0Ta, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAsI KHCIIOTA, [II0K03a,
bpykTO3a, Kpaxmall, 1eJUII0I03a, TIIHUIHIH);

e c(hopMUPOBAHHOCTb YMEHHUS ONPENENATh BUAbl XUMHUUECKON CBSA3U B OPraHUUECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

e c(hOopMUPOBAHHOCTb YMEHHUS IPUMEHSTH MOJOKEHHUS TEOPUU CTPOCHUS
oprannyeckux BemiectB A.M. byTieposa st 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHMs MacChl BEILIECTB;

e c(hopMUPOBAHHOCTh YMEHUH XapaKTEPH30BATh COCTAB, CTPOCHNUE, (PU3HUECKUE U
XMMHUYECKHE CBOMCTBA TUITMYHBIX MpeACTaBUTENEH pa3IuyHbIX KJIAaCCOB
OpraHMYECKUX BEIIECTB (METaH, 3TaH, ITUJICH, IPOMWIIEH, alleTUieH, Oyraguen-1,3,
MeTunoyTaauen-1,3, 6eH3051, METaHoJI, 3TaHOJ, STUIICHIJIUKOIb, TIULIEPHH, (EeHOT,
aleTalIbJIeT U/, MypaBbUHAs U YKCyCHasi KUCJIOTBI, TJII0K03a, Kpaxmall, LeJUT0II03a,
aMHHOYKCYCHasl KMCJI0Ta), WIUTFOCTPUPOBATH TEHETUUECKYIO CBSA3b MEXKLy HUMHU
YPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUH C UCTIOIb30BaHUEM
CTPYKTYPHBIX GOpMYT;

e c(hopMUPOBAHHOCTH YMEHHUS XaPaKTEPU30BATh UCTOYHUKH YTIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOMHBIIL ra3, yroib), CIIOCOOBI UX MEPEPAOOTKH U MPAKTUIECKOE
IPUMEHEHUE POAYKTOB IEpepaboTKu;



e cpOPMUPOBAHHOCTH YMEHUH MPOBOIUTH BBIYUCIICHHUS IO XUMUYECKIM YPaBHEHHSIM
(Macchl, 00beMa, KOJIMYeCTBa UCXOTHOTO BEIIeCTBA WM MPOIYKTa peakluu 1o
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIIECTB WU
MPOTyKTOB PEAKIIUHN);

e cpOPMUPOBAHHOCTH YMEHHH BIAJETh CUCTEMOW 3HAHHI 00 OCHOBHBIX METOJIaX
HAYYHOTO MO3HAHUs, UCTIOIb3yEMbIX B XUMUU MPU U3YUEHUU BEUIECTB U
XUMHUYECKHX SBJICHUN (HAOII0IeHUE, U3MEPEHUE, SKCTIEPUMEHT, MOICITUPOBAHNUE),
HCIIOJIb30BaTh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJISl IPUHATHUS PELIeHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

e cOPMUPOBAHHOCTH YMEHHH COOIIIOIATh MPABUIA MTOTH30BAHUSI XUMUIECKOM
MOCYI0¥ M JIa0OpaTOPHBIM 000PYIOBAHHEM, a TAK)KE MPaBHUIIa 0OpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU TI0 BHITIOJTHEHHIO TAOOPATOPHBIX
XUMHYECKHX OIBITOB;

e CcOPMUPOBAHHOCTH YMEHHH IJIAHUPOBATH U BBITIONHATH XUMUUYECKUN IKCTIEPUMEHT
(mpeBpallleHusi OpraHMYeCKrX BEIIEeCTB IPU HAarpPEeBaHUU, MOJTyUYEHUE 3TUIICHA U
M3YUYEHUE €ro CBOMCTB, KAU€CTBEHHBIEC PEAKIIMK OPTaHMYECKUX BEILECTB,
JeHaTypalus OeJIKOB PU HarpeBaHUM, LIBETHbIE pEaKLUU OEITKOB) B COOTBETCTBHHU
C TIpaBUJIAMU TEXHUKU OE30MMACHOCTH NP OOPAICHUH C BEIIECTBAMU H
71a00paTOPHBIM 000PYI0BaHUEM, MTPEICTABIAThH PE3yIbTAThl XUMUUYECKOTO
IKCIIEPUMEHTa B (hOpMeE 3aMKCH YPAaBHEHUH COOTBETCTBYIOIINX PEAKIUN U
(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3YJIbTaTOB;

e cpOPMUPOBAHHOCTH YMEHUI KPUTUYCCKU aHATU3UPOBATH XUMUYECKYIO
nHGOpPMaIIUIO, TIOTYyYaEeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeCcTBa MacCOBOit
uHpOpMAIIUU, HHTEPHET U Jp.);

e c(hOpPMUPOBAHHOCTh YMEHHUN COOJIIOIATH MPaBHJIA IKOJOTHUYECKH 11eTIeCO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOM AESITETLHOCTH B IENSIX COXPAHEHHUS CBOETO
3/10pOBbS U OKpY’Karollel IPUPOIHOM cpesibl, 0CO3HABATh OMTACHOCTH BO3JEHCTBUS
Ha JKUBBIE OPTaHU3MBI ONIPEACTIEHHBIX OPTaHUYECKUX BEIECTB, IOHUMAsi CMBICT
noka3zarens [1/IK, nosicHaTh Ha mpuMepax crocoObl YMEHbILIEHUS
MPEIOTBPAICHHS UX BPEIHOTO BO3ACUCTBUS HA OPTAHU3M UYEJIOBEKa;

e JUIs 0OYYAIOMIMXCS C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0OPOBbSI: YMEHUE
MPUMEHSTH 3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUN;

e IS CJICTIBIX M CIA0OBUIAIINX O0YUYAIOIINXCSI: YMEHUE HCIIONb30BATh PENbeHO-
TOYCUHYIO cucTeMy 00o03HaueHuit JI. bpaiins s 3amucu XumMudeckux GopMmyit.

11-ii kIacce
[IpenMeTHbIe pe3ysbTaThl OCBOECHHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaKaroT:

e c(OPMUPOBAHHOCTH MPEICTABICHHI: O XUMUYECKON COCTABIIAIOINIEH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA, POJIA XUMUU B ITIO3HAHWUM SIBJICHUHN IIPUPOABL, B
(bopMUPOBAHNUY MBIIUICHUS U KyJIbTYPBI JMYHOCTH, €€ (PYHKIIMOHAIBHON
FpaMOTHOCTI/I, H@O6XOI[I/IMOI>1 1A peHIGHI/Ifl HpaKTI/I‘IGCKI/IX 3aa4 U 3KOJJOTUYCCKU
000CHOBaHHOTO OTHOIIIEHHUS K CBOEMY 3/I0pPOBBIO U IPUPOIHOI cperie;

e BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHHM, KOTOPAsl BKJIKOYAET: OCHOBOIOJAral0IINE
NOHATUS (XMMHUYECKUN AJIEMEHT, aTOM, U30TOTl, S-, P-, d- 2IEKTPOHHBIE OpOUTAIH
aTOMOB, MIOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00bEeM, BaJICHTHOCTD,
ANEKTPOOTPHUIATENLHOCTD, CTETICHh OKUCIICHHSI, XUMUYeCKasl CBsI3b (KOBaJICHTHAS,



MOHHAs1, METaJNINYeCcKasi, BOJIOPOIHAs ), KPUCTAINIMYECKAs PEIIETKA, THUIIbI
XUMHYECKHUX PEAKIU, PACTBOP, JIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
ANEKTPOIUTUYECKAS TUCCOLUALINSA, OKUCITUTENb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMUYECKON PEaKIuy, XUMHUIECKOE PAaBHOBECHUE); TEOPUHU U 3aKOHBI (TEOpHs
ANEKTPOIUTUYECKON AUCCOLMALNU, iepruoanueckuii 3akoH (.M. Menneneesa,
3aKOH COXPaHEHHUs MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU
MPU XUMHYECKUX PEAKIHIX ), 3aKOHOMEPHOCTH, CAUMBOJIMUECKHUH SI3bIK XUMUU,
MHPOBO33PEHUECKHE 3HAHUS, JICKAIINE B OCHOBE MOHUMAaHHWS MPUYUHHOCTH U
CUCTEMHOCTH XUMUYECKUX SBIICHUH, (PaKTOIOTHYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€301MaCHOM HCITOIh30BaHUH BOXKHEUIIINX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUICCKON JEATEIILHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIIATH XapaKTEePHbIC MPU3HAKY TTOHSATHUH,
YCTaHABIIMBATh UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS ITPU
ONMCAaHUU HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUH;

c(hOPMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUYECKYIO CUMBOJIHKY JIISI
cocTaBieHHUs (POPMYJT BEIIECTB U YPaBHEHUN XUMHYECKUX PEaKITUi,
cuctemarnueckyto HomeHkiatypy (IUPAC) u tpuBnanbHble Ha3BaHUS OTAEIBHBIX
HEOPTraHWYECKHUX BEIIECTB (yrapHBIi ras, yriIeKUCIbIN ra3, aMMHaK, TaiieHas
U3BECTh, HETallleHAas U3BECTh, TUTHEBAS COJA, TUPUT U JIP.);

c(hOpMUPOBAHHOCTh YMEHUN ONPEICTISATh BAJICHTHOCTh M CTETICHb OKUCIICHUS
XUMUYECKHX AJIEMEHTOB B COCIMHEHMSIX PA3IMYHOTO COCTaBa, BUJI XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAS, METAIUTHYECKAsl, BOJOPOHAS) B COCTMHECHUSIX, TUTT
KPUCTATMYECKON PEIIeTKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJIEKYJISIpHAs,
WOHHAs1, METAJNTMYECKasi), XapaKTeP CPe/ibl B BOJHBIX pACTBOPaX HEOPTaHMUECKUX
COCIMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATH MPUHAIC)KHOCTh HEOPTAaHUYECKHUX
BEIIECTB 110 UX COCTABY K OMpeAeIEHHOMY KJlaccy/Tpymme COeAMHEHU (TIPOCThIe
BEII[ECTBA — METAJIBI 1 HEMETAJUIbI, OKCHJIbI, OCHOBAHMUSI, KHCIIOTHI, aM(OTEPHBIE
TUAPOKCHUJIBI, COJH);

c(hOpPMUPOBAHHOCTh YMEHUH PAaCKPBIBATH CMBICIT TIEpHOANYECKOro 3akoHa J[. 1.
MenzeneeBa u IeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKHX AieMeHTOB 1—4 nepuoaos [lepuoandeckoit CHCTEMbI XUMUYECKUX
anementoB J[.W. MenneneeBa, UCMONB3Ys MOHITHS «S-, P-, d- SJEKTPOHHBIE
opOuTaINY, «IHEPreTUIECKUE YPOBHI», OOBICHITH 3aKOHOMEPHOCTH H3MEHEHHUSI
CBOMCTB XMMUYECKHX AJIEMEHTOB M UX COEAMHEHUI MO MEePUOIaM U rpyIiam
ITepronnueckoit cuctembl XuMu4yeckux 3nemeHToB .. Menneneena;
c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh (OMUCHIBATh) OOINE XUMUYECKUE
CBOMCTBA HEOPTAaHMUECKHUX BEIIECTB PA3IMUHBIX KJIACCOB, MOATBEPKIATh
CyIIECTBOBaHUE T€HETUUECKOU CBSI3U MEK/y HEOPTaHMUYECKUMU BEILIECTBAMM C
MOMOIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIHIA;
c(hOpPMHUPOBAHHOCTH YMEHUS KJIaCCUPHUIIMPOBATH XUMUYECKUE PEAKIIUU IO
pPa3IUYHBIM MpU3HAKAM (YUCITY U COCTaBY PEearupyrolfx BEIIeCTB, TEIJIOBOMY
3¢ dexTy peakiuu, U3MEHEHUIO CTENEHE OKUCTICHHS JIEMEHTOB, 00PaTUMOCTH
peakluu, y4acTHIO KaTajlu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUH COCTABIIATh YPABHEHUSI PEaKIIU pa3InIHBIX TUIIOB,
MOJIHBIE ¥ COKPAIIICHHBIC YPaBHEHUS PEAKIIMA HOHHOTO OOMEHA, yYUThIBaS
YCJIOBHUS, IPU KOTOPBIX 3TH PEAKIIMHU UAYT A0 KOHLA;



c(OPMHPOBAHHOCTh YMEHUI NMPOBOAUTH PEAKINH, TOATBEPIKIAIOIINE
KayeCTBEHHBIN COCTaB Pa3IMYHbIX HEOPTaHUYECKUX BEILIECTB, paCllO3HABATh
OIBITHBIM ITyTEM HMOHBI, IPUCYTCTBYIOLINE B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTH YMEHHH PACKPBIBATH CYIIHOCTh OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMi MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca
ATUX PEaKLU;

c(OpPMUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
PEaKIMK OT PA3INYHBIX (PAKTOPOB; XapaKTep CMELICHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHMOCTH OT BHeEIIHeTo Bo3aeicTBus (npuniui Jle [llaTense);
c(OPMHPOBAHHOCTh YMEHUH XapaKTeprU30BaTh XUMUUYECKHUE MTPOLIECCHI, JeKaIIne B
OCHOBE IIPOMBIIIJIEHHOTO TIOJyYEHUs! CEPHOM KUCIIOTHI, aMMHAaKa, a TAaK¥Ke
c(OpPMHPOBAHHOCTD MPEACTABICHUN 00 OOIMX HAYYHBIX IPUHIIUIIAX U
9KOJIOTHYECKUX MpobdiieMax XUMHUYECKOTI0 TPOU3BO/ICTBA;

c(OPMHPOBAHHOCTH YMEHHH MTPOBOIUTH BHIYHUCICHHUS C UCIIOIB30BAHUEM TTOHATHS
«MaccoBas J0J1s BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOILIEHUI ra30B MpH
XUMHUYECKHX PEaKIHUsIX, MacChl BEIECTBA MM 00beMa ra3oB 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WIM 00bEMY OJJTHOTO U3 YUACTBYIOLIUX B PEaKIIUU
BEIIIECTB, TEIUIOBOTO AP PeKTa peaKkiiii Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPALLECHUSI U COXPAHEHUS SHEPTUU;

c(OPMHPOBAHHOCTH YMEHUI COOIIOIATh MPaBUIIa MOJIb30BAHUS XUMHUECKOM
MOCYI0¥ M JIa0OpaTOPHBIM 000PYIOBAHHEM, a TAK)KE MPaBHUIIa 0OpaIeHUs C
BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMAMU 110 BBIITOIHEHUIO J1a00PaTOPHBIX
XUMHYECKHX OIBITOB;

c(OPMHPOBAHHOCTH YMEHHH TUIAHUPOBATH U BBIMTOIHATH XUMHUYECKUI SKCIICPUMEHT
(paznosxeHue MepoKCcuaa BOAOPOIa B IPUCYTCTBUH KaTalu3aTopa, ONpeieicHe
Cpellbl paCTBOPOB BEILIECTB C TIOMOIIBIO YHUBEPCAILHOTO HHINKATOPA, BIUSIHHIE
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKOH PEaKINU, PEaKIIMi HOHHOTO
oOMeHa, KaUeCTBEHHbIE peakllnu Ha cyib(aT-, KapOoHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHMUS, pEIIeHUE SKCIIEPUMEHTAIbHBIX 3a7a4 o TeMaM «MeTamisy 1
«Hemertamib») B COOTBETCTBHH C MTPaBHIIaMU TEXHUKH 0€30MaCHOCTH MpHU
oOpallleHHH C BEIlleCTBaMU U JIaOOpaTOpPHBIM 000pyAOBaHUEM, IPEACTABIIATh
pe3yJIbTaThl XUMHUECKOTO IKCIIEPUMEHTa B (hopMe 3alicu ypaBHEHUI
COOTBETCTBYIOIIUX peakluii U GOpMyJIMPOBATH BHIBOJIbI HA OCHOBE ATHX
pe3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKH aHATM3UPOBATH XUMUIECKYIO
uHGbOpPMAIIUIO, TIOTYyYaeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeCcTBa MacCOBOIt
KOMMYHMKAIIH, UHTEPHET U JIp.);

c(hOpMUPOBAHHOCTh YMEHUH COOIOIaTh IPABHIIA YKOJIOTUYECKH 11eJIeCO00pa3HOrO
MOBE/ICHNUS B OBITY U TPYJOBOM AESITEILHOCTH B LEJSIX COXPAHEHUS CBOETO
3JI0pPOBbS U OKpYKaroIlel MPUPOTHOM Cpeibl, 0CO3HABAThH OMACHOCTH BO3JICHCTBUS
Ha JKMBbIE OPTaHMU3MBbI ONIPEAEIEHHBIX BEIIECTB, HOHUMas cMblch noka3zaTens [1/1K,
MOSICHSITh Ha IPUMEpaXxX CIIOCOObl YMEHBIIIEHUS U MPEAOTBPAILIEHUS UX BPEAHOTO
BO3/ICIICTBUS Ha OPraHU3M YeJIOBEKA;

I 00YYArOIIUXCS C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS: YMEHHE
IPUMEHATH 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELECTB U
XUMHUYECKHX SBJICHMUIA;

JUIS CHETBIX U CIIa00BUASIINX 00YUarOIMXCS: YMEHHUE UCIIOIb30BaTh peabeHO-
TOUYCUHYIO cucTeMy obo3HadueHuit JI. bpaiins mis 3anucu XuMU4eckux popMyII.



Conep:xkanue yuyeOHOro nmpeamMera

10-1 KJacce

OPI'AHUYECKASA XUMUA
TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

[IpenMer opraHMyecKoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUECHUE

B IIOJIyYE€HHUHU HOBBIX BEILECTB U MaTepHalioB. Teopus CTPOEHUS! OPraHMUECKUX COETUHEHUHN
AM. bBytnepoBa, ee OCHOBHbIE MON0KEHUSI. CTPYKTYpHBIE (DOPMYIIbl OPTaHUYECKUX
BeliecTB. ['omonorus, nzomepusi. XUMHU4ecKas CBS3b B OPraHUUECKUX COCTUHEHUSAX —
OJIMHAPHBIE U KPaTHbIE CBA3H.

[IpencraBnenne o kiaccu(UKauU OpraHMYECKUX BemecTB. HOMEHKIIaTypa OpraHn4ecKux
COEZIMHEHUH (cucTeMaTHyecKas) U TPUBUAJIbHbIC Ha3BaHUS BaXXHEHUIIMX MpeICTaBUTENeH
KJIACCOB OPraHMUYECKUX BEIIECTB.

3KCHCpI/IMCHTaJ'H>HLIC MCTOJbI U3YUYCHUS BCHICCTB U UX HpeBpaH.[eHPIﬁ: O3HaKOMIJICHHUC C
oOpa3aMy OpraHn4ecKuX BEIIECTB M MAaTepPHaIaMHt HAa HX OCHOBE, MOJICITMPOBAHNE MOJICKYJI
OpraHn4CcCKux BCIICCTB, Ha6JHOI[eHI/Ie " OIIMCAaHUC JCMOHCTPALMOHHLIX OIIBITOB IO
MPEBPAIICHUIO OPraHMYECKHUX BEIIECTB ITPH HATPEBaHMU (IUIaBJICHUE, OOYTIIMBaHUE U
TOpPEHHUE).

YraeBogopoabl

AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUM psia. MeTaH U 3TaH — mpocTerme
NpeACTAaBUTCIIN AJIKAHOB!: (1)I/I3I/I‘-ICCKI/IG U XUMUYECKHE CBOMCTBA (peaKI_[I/II/I 3aMCIICHUA N
TOpEHMs), HAX0XK/ICHUE B IPUPO/IE, MTOTYUYSHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUU psii. DTUJIEH U MPONUIIEH — IPOCTEHIIINE
NPEJCTaBUTEINN AJIKEHOB: (PU3HUECKUE U XUMUYECKHUE CBOUCTBA (PEaKIIUU TUAPUPOBAHHUS,
raJloreHUPOBaHUS, TUIPATALIUN, OKHCICHUS U MOJIMMEpPHU3allnH ), TOTyYeHUE U IPUMEHEHUE.

Ankanuensl: OytanueH-1,3 u metunOyTtaaueH-1,3: cTpoeHne, BaXKHEUINE XUMUYECKUE
cBolcTBa (peakuus nonumepusauun). [lonydeHne CHHTETUYECKOTO KaydyKa U pe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYCCKUN PsJl. AIICTHIICH — IPOCTEHUIITUI
MPEJICTAaBUTENh aJIKHHOB: COCTaB, CTPOCHHE, (PU3HUECKHUE U XUMUYECKUE CBOMCTBA (PEeaKIIHH
THIPUPOBAHUS, TAJIOTCHUPOBAHUS, TUAPATAIINH, TOPEHHUS ), TOTy4YeHUE U IPUMEHEHHE.

Apenbl. ben3zoir: cocras, cTpoeHue, pU3NUECKUe U XUMHUYESCKHE CBOMCTBA (PeaKIiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), TOJy4YeHUE U pUMEHeHHe. Tolyos: cocTaB, CTPOCHHUE,
¢du3nvecKkne 1 XUMHYECKUE CBOMCTBA (pEaKIuy raIoTeHUPOBAHUS 1 HUTPOBAHHUSA),
MOJTy4YeHUE U puMeHeHne. TOKCUYHOCTh apeHoB. [ eHeThueckas CBA3b MEXKIY
YIJI€BOIOPOAaMHU, MPUHAICKAITUMH K Pa3InYHBIM KJIaccaM.



[TpupoaHbIe UCTOYHHUKH YTI€BOAOPO0B. [IpupoaHblii ra3 u nomyTHbIE HETSIHbBIC Ta3bl.
Hedts u ee mpoucxoxaenue. CriocoObl mepepaboTKu HE(TU: TIEPETOHKA, KPEKUHT
(TepMHUYECKU, KaTaIMTHUECKUH ), Tiposu3. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBII yTrosib U IPOYKThI €ro nepepadoTKu.

DKcrepuMEHTAIbHBIE METO/IbI M3yUEHUS BEIIECTB U UX MPEBPALLEHUI: O3HAKOMIIEHUE C
o0pa3iaMu MmIacTMacc, KayuykoB U pe3uHsbl, kosiekiuu «Hedte» u «Yromnby,
MO/JIEINPOBAHUE MOJIEKYJI YIJIEBOJOPOIOB U IaJIOr€HOIPOU3BOIHBIX, IPOBEICHUE
MPaKTUYECKON pabOTHI: OTYUYCHUE STUIICHA U U3YUYEHUE €0 CBOWCTB.

PacueTHbIe 3a1aun.

Borurcnenus no ypaBHEHHIO XUMHUUECKON peakiuu (Macchl, 00bemMa, KOJIM4eCTBa UCXOAHOTO
BEIIECTBA WU MPOAYKTa PEAKIINH 110 H3BECTHBIM Macce, 00beMy, KOJTMIECTBY OJTHOTO U3
MCXOJHBIX BEILIECTB WJIH MPOIYKTOB PEAKIUN).

Kucsopoacoaep:kauiue opraHu4eckKne coeTHHEHUsI

[IpenenbHble 0OTHOATOMHBIE CIIUPTHI. METaHOI U 3TAHOI: CTPOCHHE, PU3UIECKUE U
XMUMUYECKHE CBOMCTBA (PEAKIIMU C AKTUBHBIMU METAJUIaMU, FaJIOT€HOBOI0POIaMu, TOPEHNUE),
IpuMeHeHne. BogopoaHsie ¢Bs3U MEKy MOJIEKYyJIaMU CIIUPTOB. [IeficTBHEe MEeTaHOa U
9TaHOJa Ha OpPraHU3M Y€JIOBEKa.

MHoroaromMHbie CIUPTHI. DTUJICHTIIUKONIb U TJIMLIEPHUH: CTPOEHUE, PU3NUYECKUE U
XUMHUYECKHUE CBOMCTBA (B3aUMOJECHCTBUE CO IIETOYHBIMU METAJUIaMH, KAUYECTBEHHAsI PEaKIIMsI
Ha MHOTOAaTOMHbIE CIUPTHI). JlelicTBUe Ha OpraHu3M yenoBeka. [IpumeHenue rivuepuna u
STUJICHTIIUKOJIS.

deHoIT: CTpOoeHUE MOJICKYJIbI, (PU3NYECKHE U XUMHUECKUE CBOICTBA. TOKCUYHOCTD (heHOa.
[Ipumenenue denomna.

Anpaerupl U KeToHbl. DopMabAeTH I, alleTAIbISTHII: CTPOeHHE, (PU3NUECKHE U
XMMHUYECKHE CBOMCTBA (PEaKMu OKHCIECHUS U BOCCTAHOBJICHNUS, KAUECTBEHHbBIE PEAKIINHN),
MOJTyYeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE IIpe/ieNIbHbIE KApOOHOBBIE KUCIOThI. MypaBbHHAs U YKCYyCHasl KUCIIOTHI:
cTpoeHue, (PU3NYecKre 1 XUMUUECKHE CBOMCTBA (CBOMCTBA, OOIIHE AJIs KiTacca KUCIIOT,
peakius dTepupuKaImm), nojryueHue u npumeHenue. CreapuHoBast U OJICMHOBAs! KUCIOTHI
KaK MpeaACTaBUTCIIN BbICIINX Kap6OHOBI)IX KHCIIOT. MBIIa KaK COJIM BBICIITHX Kap6OHOBI)IX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE.

Crnosxubie 3¢upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOKHBIX A(UPOB.
Kupsl. ['maponus xxupos. [Ipumenenne sxupoB. buongorndeckas pojb KUPOB.

VYTaeBoJbl: cocTaB, Kiaccu(ukanus yriieBo1oB (MOHO-, IU- U TToJUcaxapuabl). I roko3a —
IPOCTEHIINIA MOHOCAXapua: OCOOEHHOCTH CTPOSHHSI MOJIEKYJIbl, GU3NYECKHE U XUMUUYECKHUE
cBoiicTBa (B3aumozeicTBue ¢ ruapokcunom mean(ll), okucnenne aMMHayHbIM PacTBOPOM
okcupaa cepedpa(l), BocctanoBieHue, OpOKEHHE TITIOKO3bI), HAXOXKJICHUE B TIPUPOJIE,
npuMeHeHne, Ononorudeckas posib. Dorocunre3. Opykro3a Kak H30Mep TIIFOKO3HI.



Kpaxman u nemirono3a kak mpupogabie moauMepsl. CTpoeHHe KpaxMaa U HEJUTION03bIL.
du3nueckue U XUMHUYECKHE CBOMCTBA KpaxMaJa (THAPOIN3, KaYeCTBCHHAST PEaKIIUs C
Homom).

DKcTepuMEHTAbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPALLICHUI: POBEACHHE,
HAOJTIO/ICHUE ¥ OITUCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYSCTBECHHBIC
peaKkiuu OJHOATOMHBIX CIIUPTOB (OKUCIEeHHE dTaHoia okcuaoM Meau(Il)), MHOroaToMHBIX
CHUPTOB (B3auMoielicTBUE rauiepuHa ¢ ruapokcuaoM meau(Il)), anpaernnos (okucieHue
aMMHUaYHbIM pacTBopoM okcuja cepedpa(l) u ruapokcunom menu(Il), B3aumoneiicTue
Kpaxmaja ¢ H0JI0M), MPOBEJCHUE TIPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM
KHCTIOTHI.

PacuertHbie 3amaun.

Boruncnenus o ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bemMa, KOJIM4eCTBa UCXOAHOTO
BEIIECTBA WU MPOJAYKTa PEAKIINH 110 H3BECTHBIM Macce, 00beMy, KOJTMIECTBY OJTHOTO U3
MCXOJHBIX BEILIECTB WJIH MPOIYKTOB PEAKIUN).

A3oTCoIepKaIe OpraHuIecKie COeTMHCHN.

AMMHOKHUCIOTHI KaK aMm(pOTepHbIC OpraHnYecKrue coennHeHus. Ou3nuecKkue U XUMUIECKUE
CBOMCTBAa aMMHOKHCJIOT (Ha MpUMepe TIIMIUHA). brojornyeckoe 3HaueHne aMUHOKHCIIOT.
TlenTunel.

benku kak mpupoiHbIe BEICOKOMOJIEKYJISIpHBIE coenHeHus. [lepBuynas, BTopuyHas u
TpeTH4YHas CTPYKTypa 0enKoB. XMMHUECKHE CBOHCTBA OEIKOB: THAPONIN3, ICHATYPaLus,
KAaueCTBEHHbBIC PEAKI[MHN HA OEJIKHU.

DKcrepuMeHTAIbHBIE METO/IbI H3yUeHUS BEIIECTB U UX MPEeBpallleHUi: HaOII0JeHIE U
OIMCaHWE JIEMOHCTPAIMOHHBIX OTBITOB: JICHATYpaIisl OCIIKOB NIPHU HATPEBAHUH, [IBETHHIC
peakuuu OEIKoB.

BLICOKOMOJIeKyJ'lﬂprIe COCANHCHUSHA

OCHOBHBIE OHSTHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENIEHb NOJIUMEPU3ALIIH, CPEIHAS MOJIEKyIsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUHN — MOJIUMEPHU3ALUS U
MOJIUKOHICHCAITS.

DKcrepuMEHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPAILICHUI: 03HAKOMIICHUE C
oOpa3uamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KaydyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3anust MeXNpeAMETHBIX CBSA3€H MPU U3yUeHUU OpraHndeckoit xumun B 10-M kiacce
OCYILECTBIISIETCA YePe3 UCIIOJIb30BAaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MTOHSATUH, TaK U
MOHSITHA, SBISIOUIUXCS CUCTEMHBIMU AJIS OT/ICIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.



OO01mue ecTecTBeHHO-HAYYHBIC TIOHATHUS: SIBIICHUE, HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOpHS,
aHaJIM3, CHHTE3, KiIacCu(PUKanus, MepuoAMIHOCTh, HAOIIOICHHIE, U3MEPEHHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHHUE.

dusuka: MaTepusi, SHEPTHS, Macca, aTOM, SJIEKTPOH, MOJICKYJIa, SHEPTETHUECKUI YPOBCHbD,
BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHHAE BENICCTBA, (DM3MUECKUE BETUIHHEI 1
CAUHHUIIBI UX I/I3MepeHHH.

buonorus: kierka, opranusm, ornocgepa, 0OMEH BEIIECTB B OpraHu3me, (POTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BelecTBa (OCKH, YTIICBOIBI, )KHPHI, PEPMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: MMUIICBBIC MTPOAYKTBI, OCHOBBI PAlIMOHAJIBHOI'O ITUTaHUA, MOIOIHUE CPCACTBA,
JICKApPCTBCHHBIC U KOCMCTHYCCKUC MMPETIapaThbl, MAaTCPUAJIbI U3 HCKYCCTBCHHBIX U
CHUHTCTUYCCKHUX BOJIOKOH.

11-1 KJacce

OBIIAA U HEOPTAHUYECKAS XUMUSA
TeopeTnyeckne 0CHOBBI XUMHH

XUMHYECKUH 2JIeMEHT. ATOM. SIpo aTroma, H30TOMbl. DJIEKTpOHHAsT 000I0UKa.
DHepreTuvyecKue YpoBHU, IOyPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-2JIEMEHTHI.
OcoOeHHOCTH pacnpeaesieHus SJIEKTPOHOB IO OpOUTAIIM B aTOMAaX 3JIEMEHTOB MEPBBIX
YeThIPEX MEPUOI0B. DIEKTPOHHAS KOHPUTypaLus aTOMOB.

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX di1eMeHToB J1.1.
MenpeneeBa. CBA3b NEPUOINUECKOTO 3aKOHA U [leprnoandeckoi CUCTEMBI XMMUYECKUX
anemeHToB J[.MI. MeHeneeBa ¢ COBpEMEHHO TeopUel CTPOEHHsI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHMS CBOMCTB XUMUYECKUX IEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX
BELIECTB 10 TPyNINaM U nepuoaaM. 3HaueHUe NepUoINYECKOro 3aKoHa B pa3BUTUH HAyKH.

CrtpoeHnue BemiecTBa. XuMuieckas cBsi3b. BUbl XUMHUECKOH CBSI3U (KOBAJICHTHAs
HCHOJ’I?IpHaH 158 HOJ'IS[pHail, HOHHAas, MCT&J’IJ’II/I‘IGCK&?[). MexaHmMm 06p330BaHI/I$I KOBB,J'ICHTHOIZ
XUMHUYECKOH CBsi3U (OOMEHHBIN U JOHOPHO-aKIIENTOPHEI). BogopoaHas cBsi3b.
BanenTHoCTb. DneKkTpooTpUIIaTENLHOCTh. CTENEeHb OKUCIECHHS. IOHBI: KATUOHBI U AHMOHBI.

BemecTBa MOJEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT TUIIA
KPUCTAJUIMYECKOUN PELIETKH.

[ToHsTHE O MUCTIEPCHBIX cUCTeMaX. VICTHHHBIC M KOJUTOMIHBIE pacTBOPBI. MaccoBast 10Jis
BEIIIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coeAuHeHnid. HoMeHkaTypa HeopraHn4eckux BEIECTB.
I'eneTnyeckas CBsI3b HEOPraHUYECKUX BEILECTB, IPUHAUICKAIIUX K PA3TIMYHBIM KJIACCAM.



Xumuueckas peakuus. Kiaccuduxanys XMMUYeCKHX peakiiii B HEOPraHUIeCKOH u
OpPraHMYECKOM XUMUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB, 3aKOH COXPAHECHHUS U
IIPEBPALLCHUS YHEPTUU TP XUMUUYECKUX PEAKIMIX.

CkopocTh peakinm, ee 3aBUCUMOCTh OT pa3Nu4HbIX (pakTopoB. OOpaTUMBbIe peaKkinu.
Xumuyeckoe paBHoBecHe. DakTOphl, BIUSIONIME HA COCTOSHUE XUMUYECKOTO PABHOBECHSL.
[Tpuniun Jle [larense.

DnexTponuTuyeckas auccoruanus. CuibHbIe U ciaadbie 3MeKTpoiauThl. Cpea BOIHBIX
pPacTBOPOB BEIIECTB: KUCTas, HEUTpalibHas, IIeJI0YHasl.

OKHCIUTEITEHO-BOCCTAHOBUTEIBHBIC pCaKkuunu.

DKCIIepUMEHTAIIBHBIE METO/IBI M3yUEHUS BELIECTB U UX NIPEBPALLEHUI: IEMOHCTpaLUs
tabmun «llepuoauueckas cucrema XUMHYECKUX d1eMeHToB J[.J. MenneneeBay, u3yueHue
MoJiesiel KpUCTAIIIMYECKUX PELIeTOK, HAOII0JeHHEe U ONMCAaHUE IEMOHCTPAIL[MOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3/I0KEHUE NIEPOKCUIA BOAOPOIa B IPUCYTCTBUU KaTaJln3aTopa,
OIpeJIeJIEHUE CpeJibl PACTBOPOB BELIECTB € MOMOIILI0 YHUBEPCAIBHOTO HHAMKATOPA,
peaxiu HOHHOTO 00MEHa), MPOBEICHUE PAKTUIECKOH paboThl « BiusiHuEe pa3IuaHBIX
(akTOpPOB HAa CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuertHbie 3amaun.

PacueTsl o ypaBHEHUSAM XUMHUYECKHUX PEAKIIHii, B TOM YHCIIe TEPMOXUMHUYECKUE PACUETHI,
pacyeThl ¢ UCIOJIb30BaHNEM TIOHATHS «MaccoBas JOJIsl BEIIECTBAY.

Heopranuueckasi xumusi

Hewmeramnsl. [Tonoxenne HemetamioB B [lepuoanyueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
JI.11. MenneneeBa 1 0COOCHHOCTH CTPOEHUS aTOMOB. DU3HUECKHEe CBOMCTBA HEMETAILIIOB.
AnnoTponusi HEMETaJuIoB (Ha MpuUMepe KUcIopoa, cepsl, hocdopa u yriepoaa).

XWMHYECKUE CBOMCTBA BAKHEUIITNX HEMETAIIOB (TaJIOTEHOB, Cephl, a30Ta, (hochopa,
yriepoaa U KpeMHUS) ¥ UX COSAMHEHU (OKCHIOB, KUCIOPOCOAEPKAIINX KUCIOT,
BOJIOPOJIHBIX COCTMHEHHIA).

[IpumeHeHne BaxKHEUIINX HEMETAIUIOB U UX COCTMHEHU.

Meransl. [Tonoxenue meramios B [lepuoanueckoit cucreMe XUMHUIECKUX 31eMeHTOB J[. 1.
MenneneeBa. OCOOEHHOCTH CTPOCHHMS SJIEKTPOHHBIX 000J109€K aTOMOB MeTayliioB. O0mue
¢usnueckue cBorcTBa MeTaII0B. CIUIaBbl METAJUIOB. DJIEKTPOXUMUYECKUNA P/l HANIPSKEHUIH

MCTAJ1JIIOB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIUIOB (HATPUiA, KaJIUH, KaJIbIINM, MarHuu,
AITIOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCIMHEHUN.

OO6ure ciocoObl moyyeHus MeTayuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

BKCHepI/IMCHTaHI:HBIC MCTOJBbI U3YUYCHUS BCUICCTB U UX npeBpameHI/Iﬁ: HN3Y4YCHUC KOJUJICKIIUHA
«MeTasl 1 CIIJIaBBI», 06p3.3LIOB HCMCTAJIJIOB, pCHICHUC OKCIICPUMCHTAJIbHBIX 3a/1a4,



HaAOII0/IEHUE W OMTUCaHKE IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBHE
THIIPOKCHUIA ATFOMUHUS C PACTBOPAMH KHCIIOT U IIeJI0Uei, KaYeCTBEHHBIC PEaKIIMU Ha
KaTHOHBI METAJJIOB).

PacueTtHbIe 3agaun.

PacueTsl Macchl BeliecTBa Wi 00beMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaCCe
WA 00bEMY OJHOTO M3 YYaCTBYIOIINX B PEAKIIUH BEUIECTB, paCYEThl MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIMH, €CIIH OAHO U3 BELIECTB UMEET IIPUMECH.

XuMud M ;KU3Hb

Posib xumMun B 00€CTIeUeHUH 3KOJIOTHICCKOM, YHEPTCTHUECKOM U MUTICBOM OC30TTaCHOCTH,
pa3BUTUU MeAULUHEL. [ToHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB M XUMUYECKUX
peaKkuui.

[IpencraBnenus 00 0OMKX HAYYHBIX MPUHLIUIAX TPOMBIIIJICHHOTO MOJTyYeHHs BaKHEHIITNX
BEILECTB.

YenoBek B MUpPE BELIECTB M MATEPHAJIOB: Ba)KHEHILINE CTPOUTEIbHBIE MaTEPHUAIIBL,
KOHCTPYKIIMOHHBIE MaTepUabl, KPACKH, CTEKIIO, KEpaMHUKa, MaTePUAIbI IS JIIEKTPOHUKH,
HAaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIC yI0OpEHUSI.

XHMHS U 300pOBbE YEJIOBEKA: ITPaBUiIa UCIIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MacHOr0 UCTIOIBb30BAaHUS MIPETapaToB OBITOBOW XMUMUH B MIOBCETHEBHON KHU3HU.

Me)KHpCI[MCTHHe CBA3H.

Peanuzarus MexxnpeIMETHBIX CBSI3€H MPU U3YyUEeHUU O0IIeH U HeOpraHUYeCKOW XuMuu B 11-
M KJIacCe OCYIIECTBIISIETCS Yepe3 UCIIOJIb30BaHNE KaK OOIINUX €CTeCTBEHHO-HAYYHBIX
MOHSITHU, TaK U TIOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH ISl OTAENIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

O6H_II/IC C€CTCCTBCHHO-HAYYHbIC ITOHATHUSA: Hay‘lHBIfI (I)aKT, runoTe3a, 3aKOH, TCOpUs, aHaJIn3,
CHHTC3, KJ'IaCCI/I(bI/IKaIII/IH, NEPpUOANYIHOCTD, Ha6J'IIOIl€HI/Ie, OKCIICPUMCHT, MOACIIUPOBAHUC,
HU3MCPCHUC, SIBJICHUC.

dusuka: MaTepusi, SHEPTHsl, Macca, aToM, JEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PalMOaKTUBHOCTb, MOJIEKYJIA, JHEPTETHUECKUI YPOBEHb, BEIIECTBO, TEN0, 00BEM, arperaTHoe
COCTOSIHUE BELECTBA, (PU3NUECKHE BEJIMUMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KocucTeMa, Ouocdepa, MaKpo- 1 MUKPOJIEMEHTHI,
BUTaMHHBI, obMeH BCIICCTB B OpraHuU3MC.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TTOJIE3HbIE HCKOMAEMbIe, TOIUIUBO, PECYPCHI.
TexHoornA: XuMU4ECKasi MPOMBIIUIEHHOCTb, METAJIIIY PIHsl, IPOU3BOJACTBO CTPOUTENBHBIX

MaTepuasoB, CENbCKOX03IMCTBEHHOE MPOU3BO/ICTBO, TUIIEBAsl IPOMBILIICHHOCTD,
(bapmarieBTHYECKas IPOMBIIIJICHHOCTh, POU3BOICTBO KOCMETHUUYECKUX MPENapaTos,



MPOU3BOACTBO KOHCTPYKIITMOHHBIX MAaTCPHUAJTIOB, SJICKTPOHHAA IPOMBIIIJIICHHOCTD,
HAaHOTCXHOJOI'NH.

Temaruueckoe MJIAHUPOBAHUE

10-1 kJjace
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