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HOACHUTEJBHAA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanny, peamu3yIOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TnONOXKeHHW «CrTparermm pasBUTHS BoOcHUTaHuA B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBanusi ywamuxcs 10-11 xmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe s
MPOJIOIKEHUS OO0yUeHHsS B OpraHu3alusax MpodecCUOHATBLHOTO 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHM Ha3Hay€HUE MOpeaMeTa «XHUMHS» MOIy4daeT
NoApOOHYI0  WHTEpIpETallMil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHWHU, OOIIeH CcTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNiesiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHA OOYydYaroImMUXCsS B
paMKax HTOroBOW artectaliud B (GOpME €IMHOr0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 00sS3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnperycMaTpuBacT
pacmpejielieHie W CTPYKTYpUpOBaHHE €ro Mo KiaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-TI0O3HABATENbHBIX JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEeIMETa.

[To BceM Ha3BaHHBIM TMO3UIUSAM B MPOTpaMMe MO XUMHH MPETyCMOTpEHA
IPEEMCTBEHHOCTh € OOY4YEeHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIECHHOW MPOrpaMMOil MO  XUMHH
o0s3aTeNIbHON (MHBApPUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpPeaIMEeTOoB 0a30BOro M yriayOJEHHOrO YpOBHEW B cUCTEME
nuddepeHIMpoBaHHOTO OOYYEeHHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO M3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHusT B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHYECKHUX JUCUHUIUIMH B By3aX U OpraHM3AlMSIX CPeIHEro npogecCHoHaIbHOro
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPENeAEHHBIN MPOohUiTh
oOyueHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruonanbHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOTPpaMMbl CpeaHero ooiero oOpa3oBaHUs
U3ydeHue ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIHICHHE 3a]a4y



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHs OOyYalolluXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HWMEIOMIMX  MEXIUCUUITMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpP’KaHMUS 3TUX KypcOB B IPOrpaMMe IO XHUMHU 3a OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTb MPEAMETHBIX 3HAHUM H
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Yy4eHMs IpenMera oOecredyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AIIEMEHTaX U CBOMCTBaX MX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHMS PEaKILMii, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKON KUHETHKU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN pu €€ 00pa3oBaHuU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUNIOB ~ peakuud  JOmoJHseTcss  (opMHpOBaHMEM  MpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3IEKTPOIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckod XMMHUU NPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIpPocaM 00 AIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS I KJIAcCOB ONpeAeEéHHOro npodus (rj1aBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJEpKaHUM TpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mnpoduius Oosbiioe
3HaueHue OyIyT MMEThb AJIEMEHThl yueOHOro martepuana no obmed xumuu. [Ipu
U3YYEHUHU TMpeJAMeTa B JAHHOM CJy4yae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopusi B (DU3HMKE), 3aKOHBI COXPaHEHUS



Maccbl M DHEPIUH, 3aKOHBI TEPMOJAMHAMMKH, 3JIEKTPOJIM3A, IPEIACTaBICHUSA O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbUINKI yAETbHBIM Bec OyaeT MMETh OpraHuYecKas
xumusa. B 3TOM chmydae mpeAocTaBiisieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpPUMEPY, TaKHe
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbl, HYKJICHHOBBIC
KUCJIOTHl U Apyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOWMCTBAX NPEACTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YCHMS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHMs OCHOB HAydyHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIMPEAMETHBIX CBA3SIX C Y4YEOHBIMM IpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeThl», «Martemaruka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjaueil MepBOCTENEHHON 3HAYMMOCTH SIBIsieTCSl (POPMHpPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpeanosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsm B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJOBEYECTBA: B  peUIeHUWU  npodiieM
HKOJIOTUYECKOM, PHEPTeTUIECKON M MHINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJNbTYphl YEIOBEKA, a TAKKE HKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOIHOM cpee;

e OCBOCHME CHCTEMBI 3HAHUW, JISKAIMUX B OCHOBE XUMHUYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIAMEHTATbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX IIPEICTABICHUNA O
CTPOCHMHU BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAaJAMOJIEKYJISIPHOM, O  TEPMOJMHAMHYECKUX W
KHMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAaHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMax, 00 0OImMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO MPOU3BOCTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOTO IIOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBA3aHHbBIX C XHUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJCTaBICHUH O  Hay4dHBIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJIi TPUOOPETEHUS] YMEHHUN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B myane peanuzauuy NepBOOYEPEIHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKue LeNU U 3a/1a41, Kak:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBAXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTEeM oOyuaromuxcs, (GopMHUpOBaHUE Y HUX CO3HATEIBLHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO KaK
YCIJIOBUIO YCTIEITHON MPOo(eCcCHOHATBLHON U 00IIECTBEHHOM S TEIIBHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN JEATENbHOCTH.

OO111ee YMCIIO YacoB, MPEAYCMOTPEHHBIX NIl U3YUEHUS] XUMHUH Ha yTIyOJIEeHHOM
YpOBHE cpejaHero obiiero odpaszoBaHus, coctaBiser 340 yacoB: B 11 kmacce —
170 gaca (5 yaca B HEZIEIIIO).



COJEP)KXAHUE OBYUYEHUA

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OPOUTAJISIM.
ONEeKTpOHHbIE KOHPUTYPALIMM aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH u Ilepuoanyeckasl cucreMa XHUMHYECKHAX DJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XUMUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMHUUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM M IepuoAaM. 3HA4YEHUeE
nepuoanueckoro 3akoHa /.M. Menneneena.

XyUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-aKUENTOPHBIN. DHEPTHsl U JIMHA CBs3U. [10JIIpHOCTD, HANIPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOEHUEM (HAa IPUMEPE COEIUHEHMIM
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHbl. 3HAYEHUE KOMILIEKCHBIX COEIUHEHUN.
[ToHsiTHE O KOOPJAMHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJIEKYJSIDHOTO — CTpOE€HHUA.  TUmb
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIPRXEHHUS KOHLIEHTPALIUM PacTBOPOB:
MaccoBas J0JIs BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpanusa. HaceleHnnsie u
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucranmnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATIbLHBIC
Ha3BaHMS OTIEJbHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMUHU. 3aKOH COXPAHEHUsl MacChl BEIIECTB; 3aKOH COXPAaHEHHUs W MPEBpALCHUS



HHEPTUU MPU XUMHUYECKUX peakuusx. TeruioBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (DaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XUMHYECKOT0 paBHOBeCcHUs. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpPaTypa, JABJIICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

OnekTponutuyeckass auccormanus. CwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHUCIOTHAs, HEUTpalbHAasd,
nienoyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponu3s coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIEKTPOIIN3 pacTBOPOB U PACIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHsS] BEIIECTB M HX MPEBPAICHUMN:
pa3lIoKEHHE MEPOKCHMAA BOAOPOJAa B NPUCYTCTBUM KaTallW3aTOpPa, MOJEIN
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIU HOHHOTO 0OMEHa, Olpe/eiieHre
Cpeabl pacTBOPOB C IMOMOILIBI) HHIWKATOPOB, W3YUYEHUE BIMSHUS PA3TUUHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemetaiwuioB B llepuoguueckoll cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIA, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxaenuwe B mpupojie, CrocoObl MOydeHus, (Hu3udeckue u
XUMHUYECKHE CBOWCTBA. ['asioreHoBOAOpOABl. BaxHelime KUCIOpOACOAEpIKaIne
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U uX COCIMHEHUM.

Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJIEHHBIE CIIOCOOBI TMOYYCHUS
kucnopoaa. @uU3NUeCKue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxzaenue B HpUpOAE, CIOCOObI MOJY4YEHHS, (PU3UUYECKHE U
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepboi(1V), oxcua



cepbl(VI). Cepuucras u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3HMUYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
U €r0 COCIMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHocOObl MOMydeHUs, (U3HUECKUE U
xumudeckue cBoictBa. Dochuapl u dochun. Oxcumsl dochopa, dochopuas
kuciota u e€ comu. I[lpumenenue dochopa u ero coeauHeHuii. dochopHbIe
ya0OpeHus.

VYrinepon, HaxoXAeHHE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (U3MUECKHE U
xumuyeckue cporctBa. Okcun kpemHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamoB B Ilepruoandeckoil cucteMe XUMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. lIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAITYPIus,
anekrpometaiutyprusi. [lonstue o koppo3uu metamuioB. CrocoObl 3amuThl OT
KOPPO3HH.

Ob6mast xapakrepuctuka MetamioB |A-rpynnsl [lepuonnyueckoit cucTeMsl
XUMHUYECKUX »dyieMeHTOB. Harpuii u kammii: mnomydyenue, (Qusnueckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE IPOCTHIX BEIIECTB U UX COCINHEHU.

Oo6mast xapakrepuctuka metamioB |IA-rpynmer [lepuonuueckoit cucteMbl
XUMHUYECKUX DJIEMEHTOB. MarHuidi W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKHUE CBOICTBA, NPUMEHEHHE MPOCTHIX BEIIECTB M MX COEIMHEHUHU.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOrO BeIllecTBa M €ro coeauHeHuid. AmdorepHble CBOMCTBa OKCHUAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OO6mass  xapakTepucTHKa MeTauioB 1oOouHbIX mnoarpymnn  (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.



duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losyueHue u npuMeHeHue Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coemunenuss wmapranma(ll), wmapranna(lV), wapraama(VI) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

duzryeckre U XMMUYECKHUE CBOMCTBA >KeJe3a M ero coenuHeHuil. OKCUbl,
rugapokcuanl u conu xeneza(ll) u xeneza(lll). [lonydyenue u npuMeHeHue xene3a
U €ro CILIaBOB.

Ou3nYeCKne 1 XUMHYECKHE CBOMCTBA MEIH U €€ coenuHenuid. [lomydyenue n
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, GU3MUECKUE W XHUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILICKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHs] BEIIECTB M HX MpPEBpallCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTtaiulbl M CIUIaBbD», B3aUMOJIEVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1Ie104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJOYeH, pelieHne IKCIePUMEHTAIbHBIX 3a/1ad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUSD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponp xumuu B o0ecriedeHuN yCTOWYUBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeToJaxX TIO3HAHUS M METOJOJOTUM HAy4YHOTO MCCIICI0BAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIuid XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOYYeHUSI METAJUIOB H
CIUIaBOB. XMMHUECKOE 3arps3HECHHE OKPYKAIOLIEW Cpelbl U €ro MOCJEICTBUS.
Ponp xumMuu B o0ecrieueHnu YHEPreTUIeckoil 6€30MacHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHs THAIIKA: OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE M100aBku. Poib xumuu B
oOecIieyeHn ! ITUIIEBOI OE€30aCHOCTH.

Kocmernueckne u mnapdromepHbsie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TOBCEIHEBHOM
KU3HU.



XUMHUS B CTPOUTEIBCTBE: BXKHEHUIIINE CTPOUTEIIbHBIC MaTepHasbl (IIEMEHT,
OCTOH).

XUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHoTexHONMOTMN.

Pacuérurle 3amaqn.

Pacuétpl: Maccel BemecTBa WM 0O0bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WK O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OIHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
peaKklMu, €CIM OJHO M3 BEIIECTB JAaHO B BHUJE pacTBopa C OINPeaAciIEHHON
MacCOBOM JI0JIEl pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU H MOJIAPHOU
KOHIICHTpAI[MX BEIIECTBA B pacTBOpe, JOJM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3U.

Peanmuzanust  MeXOpeaMETHBIX  CBsA3eH IPH  HM3YYCHUH  OOmIeH W
HEOpraHu4eckol XuMuu B 11 Kiacce oCyIIeCTBIAECTCS Yepe3 UCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalu3, CUHTE3, KJacCHU(HUKAIUs, MePUOIUIHOCTh, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIC)Ib, MOJICTUPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, DHEPTETUUECKUN YPOBEHb,
BEIIIECTBO, TEIO, OO0OBEM, arperaTHOE COCTOSHHE BEIIECTBa, HACAIBHBIN Ta3,
(bu3nYeCKUe BETUYUHBI, ¢IMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBOIbI, HYKJICHHOBBIE KUCIOTHI, PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BELIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadms: MuHEpanbl, TOPHBIC TTOPOJIBI, MOJIC3HBIC UCKOIIaeMbIe, TOTUIMBO,
pPECYPCHL.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTD,
dhapMareBTHUYECKASA MIPOMBIIIJIEHHOCT, MIPOM3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, 3JIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U U.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XMW
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHMsI BBIIEICHBI CJIEAYIOINIME COCTABJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEACIICHUIO; HATMYME MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBWJIaMU W HOPMaMu TOBEACHUS, HAIUYHE
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
YKU3HEHHBIE TUJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLIECce peaan3aluu 00pa3oBaTeIbHON ASSITENbHOCTH.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHMS IMpeaMeTa «XHUMHS» OTpakaroT
C(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKOM JEeATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPABONOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHAIHU3E Pa3IUYHBIX BUJIOB YICOHOM 1eATeIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUS:

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YE€CTBCHHON XMMUH;

YBOKEHUsI K MPOILIECCY TBOpPUECTBA B O0OJACTH TEOPUM U IPAKTUUYECKOTO
IOPUJIOKEHUSI XUMHM, OCO3HAHMsI TOrO, 4YTO JaHHbIE HAyKM €CTb pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPyZAa YYEHBIX U MPAKTHKOB;



WHTEpeca M TI03HABaTEIbHBIX MOTHBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUMN
MOCTYTKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUUA W HEMPHUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEHICHUM MPAKTUYECKUX 3aaad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3ybTaTaM TPYIAOBOU JEATeILHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKH 1E€JIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHUS HEOOXOAUMOCTH UCIOJb30BAHUS JOCTHDKCHUM XHMHUH JIJIs
pelIeHUs BOIPOCOB PAllMOHATIBLHOTO IPUPO/I0TIOJIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICCTBUM U MTPEIOTBPAIIATH UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIEeSITeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MIPaKTUKE, CIIOCOOHOCTH W yMEHHUS aKTHBHO MPOTUBOCTOSATH HACOJOTUU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUM I1eJIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHUH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
OUBWIM3AIUM: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTH W BAXXHOW POJM B
CO3/JaHMM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpHl, B PEIICHUHU TJI00abHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00€CTICYEHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUSA JIJISl aHAJK3a U OOBSICHEHUS SIBJICHUIN OKPY’KAIOIIEro MUpa U
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0IeM B peabHbIX )KU3HCHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;

HWHTEpeca K 0COOEHHOCTSAM TpyJa B pa3IMuHbIX chepax npodheccuoHaIbHOM
JIESTeIIbHOCTH.



METANIPEJAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIe0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMAJILHON KOMIIETEHITUN O0yJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENIATh LEIN JCITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIMOJIb30BaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIsl OOBSICHEHUS OTIEIbHBIX ()aKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHUE PACCYXXJCHHS (MHAYKTHUBHbBIC, JEIYKTHUBHBIC, TIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakuuu — MpU pelIeHUH YYeOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BELIECTB U XUMHUECKUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS TUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POopMyIHpOBaTH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEpHETa), aHanu3upoBaTh MH(DOPMALMIO PAa3IMYHBIX BUAOB U (OpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(bopMyIupoOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orOope wuHpoOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS Y4eOHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM A3BIK B KayecTBE CpeAcTBa NpH paboTe C
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TMPE3CHTAIMEH pPe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX WCCIACAOBAHUMN IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I1O3HABATEIBHYIO
JeSATEIbHOCTh, Ompenesisia e€ Lead M 3ajadyd, KOHTPOJIHUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHalIW3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CreudUUecKue
JUIs y4eOHOTo npeaMeTa «XUMHUs HayyHble 3HaHUS, YMEHUS U CIIOCOOBI ACHCTBUM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTYalIMsIX, a TAKXKE B pPEabHBIX )KU3HEHHBIX CUTYyAIlUsIX, CBA3AHHBIX ¢ XuMuel. B
nporpaMmMe IO XHMHHM NPEIMETHBIE PE3yJbTaThl MPEACTABIECHBI 10 ToJaM
U3YYECHHUS.

11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUalbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBIECHUN MPHUPOABI, O MECTE U 3HAYEHUU
XUMHUHU B CHCTEME €CTECTBEHHBIX HayK M €€ poiu B OOECHEYEHUH YCTOMYMBOTO



pa3BUTHA, B PEIICHUU MPOOJIEM HKOJOTUYECKOM, PHEPreTUYECKOM U MUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPruH, B OOECHEUEHUU PAlMOHAJIBHOIO MPUPOJOINOIb30BaHUS, B
GbopMUPOBaHUK MHPOBO33PEHUS U OOLIEH KyJIbTypbl UENOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3[0POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHUE  CHUCTEMOM  XHUMHUYECKHX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATaIONINE TMOHATUS — XUMUYECKUH »HJIEMEHT, aToM, SApO aroMma,

U30TOIBI, JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, 0-aToMHBIE OpOUTAIT, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJIEKTPOOTPULIATEILHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, MeTa/NIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMUECKasl PEmI€TKa, XUMHUYECKas pPEaKIus, pacTBOpP, DICKTPOJHTEHI,
HEAJICKTPOJUTHI, JJICKTPOJUTHYCCKAs JTUCCOIMAINMS, CTEICHb IUCCOITHAIINH,
BOJIOPOJIHBIN TIOKAa3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOU dddeKT
XUMHUYECKON peakiiuu, CKOPOCTh XUMHUECKOU PeaKkiiy, XUMUYECKOe PaBHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIIEKTPOIUTHUECKOW TUCCOIMAIUU, TEPUOTUICCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MIPEBPAIICHAS SHEPTUH TIPH XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEII[ECTB, 3aKOH JECUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM SI3bIK
XUMUH, MHPOBO33PECHUECKHE 3HAHMS, JIEKAllM€é B OCHOBE IMOHUMAaHUSA
NPUYMHHOCTA W CHCTEMHOCTH  XUMHUYECKUX  SIBJICHHH;  COBPEMCHHBIE
MIPEACTABIICHUS] O CTPOSHWW BEIIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJISIPHOM  yYPOBHSX; TIPEJACTABICHUS O MEXaHW3Max XUMHUYCCKUX
peakuuii, TEPMOAMHAMHUYECKUX W  KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAX W JHUCIIEPCHBIX CHUCTEMAX;
dakToNOTUYECKNE CBEICHHS O CBOMCTBaX, COCTaBe, MOJYYCHUH U OE30TMacHOM
WCITOJIb30BAaHUN BAXKHEHIIMX HEOPTaHUYECKUX BEIIECCTB B OBITY W MPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPHUHIMIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TPH
ONMCAHWH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpPMHPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarudeckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTACIBHBIX
BEIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUSI ONPEIEISATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COCJIMHCHHSX, BUJ XUMHUYECKOW CBS3M (KOBaJICHTHAS,



WOHHAs, MeTaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHMOCTH CBOMCTB BELIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

chOpPMHPOBAHHOCTh ~ yYMEHWH:  KJIacCU(PUIMPOBATh:  HEOPTaHUYECKHE
BEII[ECTBA [0 UX COCTaBY, XUMHUECKHUE PEAKIIUHU 10 PA3IMYHBIM IIPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakinu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa u
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEaKIUN;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

C()OPMUPOBAHHOCTb YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB IEPBOrO—YETBEPTOIO IEPHUOJIOB
[Tepuomnueckonn  cucrembr .M.  MenneneeBa,  uUCOONB3ys  TMOHATHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T€HETUYECKOM CBA3M MEXIY HEOPraHWYECKMMH BEIIECTBAMH C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMd  THUAPOJIW3a;  PEaKUuu
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe T’MIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS);

cOPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHYECKOM pEaKUUMu B 3aBHCHMOCTH OT pPa3IMYHBIX
(bakTopoB, a TakXKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHS MO/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh XUMUYECKHUE PpEaAKIIUH,
JeXalye B OCHOBE IPOMBINUIEHHOTO MOJYYEHUsS CEPHOM KHCIIOTBI, aMMHaKa,



oOlue HayyHble MPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; LEIECO00PA3HOCTD
MPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCTIONB3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aUMOCBSI3b XUMHYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHIICHTPAIUS;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKkuuu; 3Ha4€HUsT BOJOPOIJHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJWYECTBAa BEIECTBA)
MPOAYKTA PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT TpHMECH); JOJTM BBIXOJA MPOJYKTa peakinh; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbI) HWHJIWKATOPOB, HM3YYEHUE BIUSHUS
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh I€Jb HWCCJCAOBAHMS, MPEACTABIATh B
paznu4HOi (GopMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOIATh MPaBUIIA MOJb30BAHUS XUMUYECKON
nocyoM M j1abopatopHbIM OO0OpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMH IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHMSI CBOETO 3/I0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl U JOCTHXKEHUsS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh OINACHOCTh



TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OpPraHW3MbI OMPEIACIEHHBIX HEOPTraHUYECKHUX
BEIIECTB, MOHKUMas cMbIcl noka3arens [TK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HAydHAS
JuTepaTypa, CpecTBa MaccoBoi nHpopMaluu, HTEpHET U Apyrue), KpUTUUECKU
aHaJM3UPOBaATh XUMHUUYECKYI0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ W UCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3aauei.



TEMATHYECKOE IINTAHUPOBAHUE
11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakrnyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYCCKUX 14
anemenToB . 1. Menneneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 93 1
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 39 1 3
Hroro 1o pasneny 76
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 39
2.2 Mertabl 34
Hroro o pasneny 73
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 20
KU3Hb
Uroro no pazgeny 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 8




YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
VYpoku B 11 knacce: nocodue st yuutens/H. H. I'apa. M.: [Ipocsemienue, . E.

Pymsutuca u ©. I'. ®enpamana

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/






