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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0Opa3oBaTenbHON MIPOTPaMMBI CpeIHero o011ero
oopazoBanusi(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepanny, peaqu3yIOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TnOJNOXKeHHW «CTparerum pasBUTHS BoOcHUTaHuA B Poccuiickon
@epnepanun Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11  xkmaccos.
N3yuyenue mpeamera, peanmzyeMoe B YCIOBUAX JIu(DPEepeHIIMPOBAHHOTO,
npoduibHOro 00y4YeHHs, MpU3BAaHO oOecmeunuTh o00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe s
MPOJOIKEHUS O0yUeHHS B OpraHu3alusax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUILINH.

B mporpaMme 1o XWMHM Ha3HaY€HUE MpeaMeTa «XHUMHUS» MOJTydaeT
noApOOHYI0  WHTEpIpETalluil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIAH:

e uHGOPMAIIMOHHO-METOIMYECKAsl, pealn3alus KOTOpol obecrneunBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IENsAX, COACpKaHUHU, OOIIeH cTpaTeruu
oOy4YeHMsI, BOCTUTAHUS U PA3BUTHS 00YJArONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpast npeaycMaTpUBaET
OTpeNieJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS U TIOCJIEAOBATEILHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHA OOYydYaroImMXCs B
paMKax HTOroBOW arrectaliud B (GOpME €IMHOI0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e yCTaHABIMBAaEeT HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUIST W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacmpejielieHie W CTPYKTYpUpOBaHHE €ro Mo KJaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e Ja€T NPUMEPHOE pacHpeleleHUE Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4yeHUs IpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOrPaAMMBI CpEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHUJIOB
yue0HO-II03HABATENbHBIX  JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
COJIEp KaHMs IIPEeIMETa.

[To BceM Ha3BaHHBIM TMO3UIUSAM B MPOTpaMMe MO XUMHH MPETyCMOTPEHA
MPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJIEHHOW MPOrpaMMOil MO  XUMHH
o0s13aTeNIbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEpKaHMs y4eOHOTO MpeaMeTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUHM C HANPABIECHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJsiokeHusmMu PIrOC COO o
Ha3HAYeHUH NPeaIMETOB 0a30BOro M yriayOJEHHOrO YpOBHEW B cHUCTEME
nuddepeHIupoBaHHOTO OOYyYEeHHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUST Ha YpOBHE YINIYOJIEHHOIO U3Yy4YeHHUsl HaNpaBJIeH Ha pear3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  IOJYYEHUS  XHUMHYECKOIO
oOpa3oBaHHsI B paMKaX W3yYCHUS CHEIUATBHBIX ©CTECTBCHHO-HAYYHBIX U
XUMHUYECKHUX JUCUUIUIMH B By3aX U OpraHM3alUSIX CPeIHEro npogecCHOHaIbHOro
oOpa3zoBanus. B 3Tol CBs3M H3ydeHHE MpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W  yriayOJeHue TEeOpeTUYECKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIONIMUXCS, BEIOPABIIUX OMPENeAEHHBIA MPOohUTh
oOyueHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIET0 MOMYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruonanbHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit PI'OC COO Kk mIaHUpPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOTpaMMBbl CpeaHero ooiero oOpa3oBaHUs
U3ydeHue Impeamera «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIICHHE 3aJay



BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHsI OOYyYaroluXcs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHAU3ANKA y4eOHOTO Tpyla U
O0OOIIEHHBIX  CIMOCOOOB  JEATEIBLHOCTH, HWMEIOMIMX  MEXIUCUUITMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomUMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCSL YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpP’KaHMUS 3TUX KypCcOB B IPOrpaMMe IO XHUMHUU 3a OCHOBY
npuHAThl nosioxkeHus PI'OC COO o paznuuusx 0a30BOTO W yriiyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHOBy cojepxkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPTaHUYECKasi XUMHUSD» COCTABIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM H
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JTa CUCTEMa
3HAHWI MOJy4YaeT ONpeaeiaEHHOE TEOPETHUYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Yy4EHMs IpenMera oOecredyeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTAX
MPOTEKAHMS PEaKILHil, pacCMaTPUBAEMbIX C TOUKHU 3PEHUSI XUMUYECKOW KUHETHKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoandeckoro 3akoHa u Ilepuoanueckon
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB O0azupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX TMPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUI pu €€ 00pa30BaHuU U
pa3pylLIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUNIOB ~ peakuud  JOomoJHseTcss  (opMHpOBaHMEM  MpeACTaBICHUN 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckod XMMHUU HPHU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIpocaM 00 3JIEKTPOHHBIX d(DdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Ocoboe 3HayeHWEe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS I KJIACCOB ONpeAeaEHHOro npodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHHI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hanpumep,
B COJEpKaHUM TpeaMeTa IS KJIacCOB XUMHUKO-(PU3ndeckoro mpoduius Oosbiioe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYEHUU TMpeAMeTa B JAHHOM CJyyae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPaHEHHUS



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

B TO e BpemMs B coaepkKaHUM IIpeAMETa I KIACCOB XUMHKO-
Oouonornueckoro npoduiast OONBUINKI yAENbHBIM Bec OyaeT MMETh OpraHHuYecKas
xumusa. B 3TOM cimydae mpedocTaBiiieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluy  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTHI, KakK JUOUAbI, O€NIKH, YTIJIEBOJbl, HYKICHHOBBIC
KUCJIOTH U Apyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOWCTBAX NPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YCHMS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnane ¢opMmupoBaHHs OCHOB HAayyHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYYHBIX METOJOB NTO3HAHHUSA U OIbITa IPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HAHWI HM3y4YeHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMM IpEeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOsactell «EcTecTBeHHO-HayuyHble MpeaMeTsl», «Martemaruka u
uHpopMaTuKa» U «Pycckuil s13pIK U IUTEpATypar.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIIIYOJIEHHOM YpOBHE
TaK)Xe, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjaueil MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAayKM XHMHUU Kak o0O0JacTh COBPEMEHHOI'O €CTECTBO3HAHMSI, MPaKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3a7aud Ha YIIYyOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa MpPearoiaraet
pean3aluIo TAKUX LIEJIEH, KaK:

e (opMupoBaHHME TPEACTABICHUI: O MaTepUaIbHOM €IWHCTBE MHpAa,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beaylleil pojsu B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEHICHHWH  IpoOJemM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MHINEeBON 0€30MacHOCTH, B Pa3BUTHH
MEJIULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00eCreYeHnn palMOHAIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUHU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI cpefe;

e OCBOCHME CHCTEMBl 3HAaHHUM, JIEKAIIMX B OCHOBE XUMHUYECKOHN
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUPA: (PyHIAMEHTAIbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX IIPEICTABICHUNA O
CTPOCHMHU BEIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOAVUHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y oOydJarommuxcs OCO3HAHHOTO IIOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYCCKUX 3HAHWN IS OOBSICHECHHSI
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, IJIi OOBSICHECHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
IPAaMOTHOTO pelieHus Ipo0jieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUH 3KOJOTHYECKOM 0€30MacHOCTH MOCIEIACTBHI
OBITOBOI M TMPOU3BOACTBEHHON JE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, UCIIOJb30BaHUEM U  IepepabOTKOH
BCIIIECTB;

yriyOJIeHue  TPEJACTaBICHUH O  Hay4dHBIX  METOJaX  ITO3HAHUS,
HEOOXOJUMBIX [IJIi MPUOOPETEHUS] YMEHUM OpPHEHTHUPOBATHCS B MHpPE
BEIIECTB MW OOBSACHECHHUS XWMHUUYECKHX SBJICHHUH, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEATEIBHOCTH U ITOBCEAHEBHOM KHU3HHU.

B myane peanuzanuy NEepBOOYEPETHBIX BOCHHUTATEIbHBIX U Pa3BUBAIOIIMX
(GYHKIUI LEIOCTHOW CHCTEMBI CPEIHEro o0Iiero oOpa3oBaHMs NPU H3YHYEHUU
npeaMera «XuUMHUS» Ha  YIIYOJIEHHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
nproOpeTaroT TaKKue LEeNU U 3a/1a41, Kak:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKJIAAHBIX HCCIIECIOBAHUNA B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U TIO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCHHUTaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHX
criocoOHOCTEeM oOyuaromnuxcs, (QopMHUpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHUIO YCTIEIITHON MPOo(deCcCHOHATBFHON U 00IIEeCTBEHHOM NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0POBbI0 M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH W HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTMYECKOMN AEATEIBHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX NIl U3YUEHUS] XUMHUH Ha yTriayOJeHHOM
YpOBHE cpejaHero obiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefieni0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUM.

[IpenMer W 3HaYeHHWE OPraHUYECKOM XHMMHUHU, TNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BalleHTHBIE BO3MOXXHOCTM aToma yYIVIEpoJa. XHUMHMYECKas CBSA3b B
OpraHUYECKUX COENMHEHMSIX. Tumbl TUOpUAM3AlMM aTOMHBIX oOpOuTanen
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpelBaHUs aTOMHBIX oOpOHUTanedl, G- U T-CBSA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
opranuyeckux BemiecTB. IloHsTHE O CBOOOAHOM pagukane, Hykieopuie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeanHeHut A.M. byrtnepoBa u
COBPEMEHHBIE NIPEJICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAYEHUE TEOPUHU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTypHblE  (HOpPMYIIbI.
CrpykTypHble (GOpMyNibl pa3aUYHBIX BHUIOB: PpPa3BEPHYTAs, COKpaUIEHHA,
ckenetHass. M3omepus. Bunabl wn30MEpUUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o KiIaccUpUKAIMKU OpraHUYecKux BemiecTB. [loHsTHEe O
bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanpl. CucreMaruyeckast
HoMeHkIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHanbHbiE Ha3BaHUs
OTZEJIBHBIX IIPEACTABUTEIICH.

OcobenHocTy U Kiaccu(UKaIMs OpraHndeckux peakuui. OKHUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKLIIUA B OPTaHUYECKOU XUMUH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OIBITHl IO IPEBPALICHUI0 OPraHWYECKUX BEIIECTB IPU HArPEBAHUHU
(mnaBieHue, OOYTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKy
OpTraHUYECKUX BELIECTB.

YraeBoaopoasnl.

Ankanbl. 'omosiornueckuil psaj ajkaHoB, o0mias GopMysia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AIKAHOB, SpP°-
rudpuan3aiys aTOMHBIX opOuTaneil yriaepoaa, -cBs3b. PU3NUYECKHE CBOWMCTBA
aJIKaHOB.



XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUsA, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ANHN, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoie. CriocoObl MOTydeHUs: U MPUMEHEHHE aJTKaHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIaTypa u uzomepus. OcobeHHoCTH
CTPOEHUS M XUMHUYECKUX CBOMCTB MaiblX (LUKIONPONAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) MUKIOaIKaHOB. CrocOObl MOJy4YeHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMosiormaeckuil psii aakeHoB, oOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
ruOpuan3anusi aTOMHbIX opOuTanei yriepoja, 6- U m-cBA3U. CTPyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOCAVHEHUS, 3aMEIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3M, NOJMMepu3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIEC peaklMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs U IPUMEHEHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus aakaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUEHOB. CrIoCOOBI MOJIy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMoJ0rn4eckuil psii alkKMHOB, 001as popmysa, HOMEHKIIaTypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aIKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKUMM  NPUCOCIUWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omojoruueckuil psii apeHoB,
obmiast opmyIa, HOMEHKIIATypa U U30Mepust. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMu 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBieHre 00 OPUSHTHUPYIOUIEM JIEUCTBUU 3aMECTHUTENCH B
OCH30JbHOM KOJIbLIE Ha TMpHUMEpPe aJKWIbHBIX pPATUKaJIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIbBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI#1 yronas u mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTH:



NEPETOHKA, KPEKUHI (TEPMHUYECKHM, KaTaTUTHUYECKHI), PUPOPMUHT, MHUPOJIU3.
[TpoaykTtsl nepepabOTKN HEPTH, UX IPUMEHEHHUE B IPOMBIIINIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY pPa3InYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIICHHs] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpyny, LHUaHOIPYIIILY,
amMuHorpynmy. JleiicTBue Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CHUPTOBOTO
pacTBopa mEnoun. B3zauMopelicTBue NUraJoreHaJkaHOB ¢ MAarHUeM M ITUHKOM.
[lonsaTne 0 METAJUIOOPraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YTJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHHMN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluii YIrieBOJOPOJOB Pa3IUYHBIX KJIacCOB (0OeciBedYMBaHWE OpPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajius, B3aMMOJECHCTBUE alETUJIEHa C
aMMHauHbIM pacTBopoM okcuga cepeodpa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja M BOXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHue ¢ KosekuusMu «Hepts» n «Yromby, c
oOpa3llaMM IUIACTMAcC, KaydyyKOB M PE3UHBbI, MOJIETUPOBAHUE MOJIEKYJ
YII€BOAOPOI0B U FaJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHMS.

[TpenensHble OomHOATOMHBIE CcOUpPTHL. CTpoeHHe MoJieKysl (Ha MpuMmepe
METaHoJIa W J3TaHona). l'oMonoruueckud pdan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa U  kinaccupukauus. Dusmyeckue cBoWcTBa  NpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3M MEXAY MOJIEKYJIaMHU CIHPTOB.
XHWMHMYECKHE CBOMCTBA: pEAaKIMM 3aMEIICHUs, JETUApaTalyd, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE ATaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUs U TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢upsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — ATWICHIJIMKOJIb W TIULEpUH. DPuznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, B3aMMOJIEUCTBUE C OPraHMYECKUMU
U HEOPraHMYECKMMHU KHCIOTaMH, KAayeCTBEHHas peakiMs Ha MHOT0aTOMHbIE
cnuptel. [IpencraBienne o MexaHU3ME pPEAKIMI HYKICO(PHUILHOTO 3aMelleHUsl.
HeiictBue Ha opraHu3Mm denoBeka. CrnocoObl NOJydyeHUsT U INPUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHHE THAPOKCOTPYNIBI U
oenzonpHOrO simpa. dusmueckue cBoiicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBOCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. ToxcuyHOCTh (DeHona.
CrniocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYEeCKHE PSABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3HUECKHE CBOWCTBA aJIBJACTUIOB U
KETOHOB. ~XMUMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuu
npucoeanHeHus. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJlbICTUbI.
CrocoObI IOJTydeHHs ¥ MPUMEHEHHE aTbJICTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMPEACIbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIlMy, PEaKIUU C Y4acTUEeM YTIJIEBOJOPOJHOTO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHI. [loHSITHE O TPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX M apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THUIPOKCUKAPOOHOBBIX KUCTOT. [IpencraBuTenu BbICHIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJbMUTHHOBAS, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CIIOCOOBI TIOJTyYEHHUS U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIatypa. Pu3nyeckue M XMMHUYECKHE CBOMCTBA: THJAPOJIHU3 B KHUCIONM M
HIETIOYHOM cpee.

Kupsi. Ctpoenue, Gpu3MUecKue U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOJIH3 B
KHUCJION U 1IenoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIIMX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpo/IE.

MpbI1a Kak COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIEE JCHCTBHE.

OO61as xapakrepuctuka yriaeBoaoB. Kinaccudukaius yrieBoaoB (MOHO-, -
U monMcaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA M HaxOXKJAeHHE B Ipupoje. PoTocuHTE3.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIETHIHON
TpyNI, CIUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIIOKO3bI, €€
3HAYEHHUE B KU3HEICITEIbHOCTH Opranu3ma. Jlucaxapuipl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBimBaronme 1 HEBOCCTAHABIMBAIOIIME AUCaxapuibl. [ uaponns
nucaxapunoB. Haxoxaenue B mpupone u npumenenue. [lomucaxapuabl: Kpaxmail,
MJIMKOTEH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOreHa U
HEeJUTH0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaja: TMAPOJIN3, KauyeCTBEHHAs peakuus C HOAOM. XUMHUUYECKHUE
CBOMCTBA LIEJUTIONO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemunono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJOKHAX (BUCKO03a, all€TATHBIN HIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMO/ICHCTBUE ATAHOJIA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHPTA B ANBJIETU] HA PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEaKUUW Ha albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa
ruapokcugom Mmeau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHnHpThl 1
(denonb», «KapboHOBBIE KHUCTOTHI. CII0XKHBIE 3(DUPBD».

A3oTcoaepxaliue OpraHu4ecKue CoeAuHEHM.

AMMHBI — OpraHMYECKUe MPOU3BOJHBIE amMmMuaka. Kiaccudukaius aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHbBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJiekys, oOumas (Gopmysia, U30MepuUsi, HOMEHKIATypa U (U3HUECKHE
CBOMcTBAa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKAJIMPOBAHUE, B3aUMOJCHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3anMHoOe BiMsHUE TPyNN aTOMOB B MoOJIeKyJie aHuiInHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiInHA. KauecTBeHHble peakiuu Ha aHwiMH. CriocoObl
MOJIYYCHUS] M TpUMEHEeHHe anudaruyeckux aMuHOB. [lomydyeHue aHwIMHA W3
HUTPOOEH30a.

AmuHokucioTel. HoMeHnknaTypa u nzomepusi. OTAeNbHBIE TPEACTABUTENHN O
AMUHOKHUCJIOT:  TJIMUMH, ajJaHuH. @DU3WYecKue CBOMCTBA AMUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX OPraHUYECKHUX
COCMHEHHM, peakuusi MOJMKOHACHCAlUU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak npupoaHsie Tonumephl. llepBuuHasi, BTOpUYHAs M TpETUYHAS
CTpyKTypa OelKOoB. XHMMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIU3, JACHATypauus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUNA:
pacTBopeHre O€NnKOB B BOJE, JCHATypalus OEJIKOB NMpPU HArpeBaHUH, LIBETHHIC
peakuuu Ha O€JIKM, peIIEHHWE OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3oTcolep)kalue ~ OpraHudeckne  coeauHeHus» U «Pacmo3HaBaHue
OPraHUYECKUX COCOUHEHUID.

BricokoMoJIeKY/JIAPHBbIE COeITMHEHMS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJUMEPU3ALUU, CPEIHSS MOJEKYISApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEOUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCAIINS.

[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJHCTHPOJ, TMOJUMETHIMETAKpWIAT, IOJUKApOOHATHI,
nonudTHIEHTepedTanar). YTunusanus u nepepaboTka IiacTuka.

DI1IacTOMEPHI: HATypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, M30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEHIECTB M HMX NPEBpAICHUN:
O3HAaKOMJIEHUE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, pEIIEHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnenue MonekyiasipHOH (GOpMysibl OPraHUYECKOro COCAUMHEHUS I10
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHMYECKOrO0 COequHEHHUs 1Mo Macce (00bEMYy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOTYKTOB
peakiui W/WIM HCXOJHBIX BEIECTB, YCTAHOBJEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHUYECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB HWJIU CIIOCOOOB
MOJIyYEHHUsI, OMpeeieHue JO0JU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUECKHU
BO3MOYHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSATHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmmume ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsi, 3aKOH, aHalu3, CHHTE3, KIaccu(puKanus, HaONIOJCHUE, HW3MEPECHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

dusnka: Marepus, aToM, DJJEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJIa,
PHEPreTUYECKU YypPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3WYECKUE BEIUYUHBI, CIUHUIIBI W3MEPEHUS, CKOPOCTh, JHEPTHUS,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIHU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBHIC KHCIOTHI,
(hepMEHTHI.

['eorpadusi: mose3HbIe HCKOMaeMbIe, TOTLINBO.

TexHonmorHs: TNHIIEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUUECKUM 3nemMeHT. M3oromnbl. CTpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCIJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUEeCKUX 3JIEMEHTOB (S-, P-,
d-, f-smementsl). PacrmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHMH, SJIEKTPOHHBbIC KOH(DUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NepUOIUUECKOTO 3aKOHA U lleproanyeckoil CHUCTEMBI
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJHOXHBIX BEHIECTB IO TIpynmaM UM M[epuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMHUecKass CBSI3b. BHMIBI XMMHMUYECKOM CBS3M: KOBAJICHTHAs, HMOHHAasd,
MeTajuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JJI1HA CBA3U. [[0JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHON CBA3U. KparHeie cBsizu. Bogoponnasi CBS3b.
MexMOJIEKYIIAPHBIE B3AUMOIEHCTBUS.

BajleHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBneHne 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIWHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIAPHOTO UM HEMOJEKYJSPHOTO  CTPOCHUA.  [HIIbI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAsT KOHIEHTpauus. HaceleHnusie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOpPraHMYECKUX BellecTB. TpuBHAIIbHbBIE
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanuys XuMHUUeCKUX peakiuili B HEOPraHWYECKOW U OpraHuYeCKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalliCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3)(PEeKTh XUMUUECKHX PEaKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jiu4HbIX (aKTOPOB.
['oMOreHHbIE U reTeporeHHble peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMbIC peaKIi. XuMU4IecKkoe paBHoBecre. KoHcTanTta
XAMHUYECKOTO paBHOBecHUsA. DakTOpbl, BIMSIONIME HA TOJOKEHUE XHUMHUYECKOIO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPALMU BELIECTB, YYaCTBYIOIIUX B
peakumu. [Ipunun Jle [larense.

Onektponutuyeckass aucconanus. CuilbHbIE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpaibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponu3s coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENU. MeETOH 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILLECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPUCYTCTBUM KaTaln3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHUE PEAKIIUM HOHHOTO 0OMEHa, oIpe/ieiieHre
Cpeabl PacTBOPOB C TMOMOIIBIO WHIAWKATOPOB, HM3YUYEHUE BIMSHUSA PA3JIAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
PaBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemetraiuioB B llepuoanyeckod CUCTEME  XUMHUYECKUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJIOB. AJUIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIA, CEPHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ MApHUIBL.
TorIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3UYECKUE H
XUMHYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpoACOoaepIKallne
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUICHHbIE CIIOCOOBI MOJy4EHUS
rajioreHoB. [I[puMeHeHne ranoreHoB U UX COEAUHEHUMN.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopoaa. @U3NUECKHEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUBL.

Cepa. Haxoxpaenue B TpHUpOAE, CIOCOOBI TOJNYYCHHS, (U3HMYECKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepbui(IV), okcun
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX colid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxxaenume B MNpupoAe, CHOCOOBI TOMy4YeHUs, (PU3UUECKHEe WU
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue azoTa
U €r0 COeAMHEHUN. A30THbBIE YJOOPEHMUS.

®ocop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (pu3nueckue u
xumuueckue cpoiictBa. @ochunasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. IIpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepon, HaxoxkAeHHWE B NpUpoAE. AJUIOTPONHBIE  MOAU(DUKAIMH.
dusnueckue U XUMHUYECKHE CBOICTBAa NPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaom. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciotra u eé
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUMN.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MoiydeHus, GU3MUecKue u
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHEBasi KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamoB B Ilepruoandeckoil cucteMe XMMUUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS JJICKTPOHHBIX O0O0JOYEK aToMoB MeTauioB. OOmiue
¢dbusnueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CniaBbl METaJIOB.

DNEKTPOXUMHUUYCCKUN  PsAJl  HampsokeHuid  MeTauioB.  OOmme  crocoOsbl
NOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekrpometaiutyprus. [lonatue o koppo3uu MetayuioB. CrocoObl 3alUThl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTtamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX 7dJieMeHTOB. Harpuit u kammii: mnomydenue, ¢Qusnueckue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U X COCIUHEHU.

O6mas xapakrepuctuka metauioB IIA-rpynnel Ilepuoandeckoit cucTemsl
XUMUYECKUX OHJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHue, (QU3NYECKHe u
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE IMPOCTBHIX BEIIECTB M HUX COECAMHEHUH.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHMI: TTOTy4eHue, GU3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHuid. AmdorepHble CBOMCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmiasi  xapakTepucTuka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3nuecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyeckne W XUMHAYECKHE CBOMCTBA MapraHiia M €ro COCIMHEHHUM.
Baxwneiimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
rugapokcuanl u conu xeneza(ll) u xenesa(Ill). [Tonydyenue u npuMeHeHUE Keae3a
Y €r0 CIUIABOB.

du3nuecKue 1 XUMUYECKHE CBOMCTBA Meu U €€ coeauHeHuid. [lonyuenue n
MPUMEHEHUE MEJIU U €€ COCTUHEHU.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMIUIEKCHI IUHKA. [[puMeHenune
[IAHKA U €r0 COeANHEHUN.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJICHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAUIOB C BOJION (BO3MOKHO HCIIOJB30BAaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Yel, KaYeCTBEHHbIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METaJUIOB, B3aUMOJEHCTBUE THAPOKCUIOB aJIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 TEMam
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U hochop U UX COCAUHEHUSY,
«MeTaipl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYIII.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTUA delioBedecTBa. [loHsTHE
O HAy4YHbIX METOJIaX TIO3HAHUS W METOAOJIOTMA HAYYHOrO MCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCJIOTHI, MeTaHoJ1a). [[poMBITIIIEHHBIE CTIOCOOBI MOTYYEHUSI METAJIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKOW 0€30MacCHOCTH.

Xumusg MW 3I0pOBbe UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUM B pa3BUTUU MEAUIUHBI.



XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, MHUIIEBbIe J00aBKU. Poib Xumuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCMOJIb30BAaHUS TPErapaToB OBITOBOM XUMUU B TOBCEIHEBHOU
KU3ZHU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIME CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEIbCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE YI0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepnansl 1t 2neKTpoHUKU. HaHoTeXHONMOTMA.

Pacuérnbie 3agaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB HMMEET IMpuMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTa
peaKkuyu, €ciaud OJHO M3 BEIIECTB JAaHO B BHUJE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJM W MOJISIPHOM
KOHLIEHTpaluu BEUIECTBA B PAacTBOpE, AOJIU BbIXOAA MPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H MpU  W3YYECHUH OOmed W
HEOpPraHU4eCcKorl XumMuu B 11 Kiacce OCyIIEeCTBIAECTCS 4e€pe3 MCIOIb30BAHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACJIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SIBJICHWE, HAYYHBIN (DaKT, TUIOTE3a,
Teopwusl, 3aKOH, aHAIN3, CUHTE3, KiIaccu(uKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MHUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, NPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHME BEIIEeCTBA, HACAJbHBIA ras,
bu3nYecKue BeIMYUHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboIM3M, Makpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypcehl.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJUIyprus, CTPOUTEIIbHbIE
MaTepHalbl, CeIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAsE MTPOMBIIIICHHOCTD,
dapmaneBTUUECKas IIPOMBILIEHHOCTb, MIPOU3BOACTBO KOCMETHYECKHX



npermaparoB, IIPOU3BOACTBO KOHCTPYKOMOHHBIX MATCPHUAJIOB, OSJCKTPOHHAA
IMPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSITENBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TNpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o0mero 0o0pa3oBaHMS BBIJICICHBI CIEIYIONIME COCTAaBJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTHh K
CaMOpPa3BUTHUIO, CAMOCTOATEIBHOCTU U CAMOOIPEAEIICHUIO; HATMYME MOTHUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIH4UMe
IIPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYpPBI; CIIOCOOHOCTh CTABUTh 1IN U CTPOUTH
KU3HEHHBIE TIJIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOGHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATEIPHOM W TPAKTUYECKON EATEIBHOCTH
0Oy4JaronmMxcs B MPOLECCE peATU3aAMK 00pa30BaTENbHON AEATENHHOCTH.

JIMYHOCTHBIE pEe3yNbTaThl OCBOGHMSI MpeAMeTa «XHUMHsS» OTpa)xaroT
C(OPMUPOBAHHOCTh OIBITA T[O3HABATEIBHOM W TPAKTUYECKON JeATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTeIbHON AeATEIbHOCTU, B TOM
YHCIie B YaCTHU:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HaHUS 00YYarOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IPaB U 00SI3aHHOCTEM,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON [EATEIBHOCTH TMpPH CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENbHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPHHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHAIHN3E PA3TUYHBIX BUJIOB YIEOHOM eATEIHHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHMS

[IEHHOCTHOTO OTHOILLIEHUS K HCTOPUYECKOMY U HAyYHOMY HAacCJEIuIo
OTE€YECTBCHHON XUMUH;

YBaO)KEHHsI K MPOILIECCY TBOPUECTBA B O0OJACTH TEOPUM U IMPAKTUYECKOTO
IOPUJIOKEHUST XUMHM, OCO3HAHMsSI TOIrO, 4YTO JaHHbIE HAyKM €CThb pe3yJbTar
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPyZAa YYEHBIX U MPAKTUKOB;



WHTEpeca M TMO3HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaAIMU O MEPEIOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJEHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUMN
MOCTYTKOB;

4) popMupoBaHusl KyJbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DPU3MUYECKOMY M
MICUXUYECKOMY 370POBBIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYIOBOM JIEATEILHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBWJI HMHIWBHAYAIHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KypeHUSI);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUH TNPAKTUYCCKUX 3a/ad
COIMAILHOM HAIMPaBJICHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3InyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUHN IO XUMUU;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3yiabTaTaM TPYAOBOM IeATEILHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBHUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0,10rHYeCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH 1E€JIECOO0PA3HOT0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSL TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOoOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMAIBHOM CpPEIbI;



OCO3HAHUSA HEOOXOAUMOCTH UCIIOJb30BAHUS JOCTHOKCHUM XUMHUH IS
pelIeHUs BOIPOCOB PAllMOHAIBLHOTO IPUPOI0TIOJIb30BaAHNUS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BpPEI  OKpYKarolleh
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HJIMYKS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIbITA JEeSATeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSITH HWJEOJIOTUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbOpMHUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KalollleM MUpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKA, B
MMO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHuH MpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
OUBWIM3AIUM: B €€ TYMAaHUCTUYECKOW HAMNPAaBJICHHOCTH W BAXHOW pPOJIM B
CO3/JaHMM HOBOM 0a3bl MaTepHaIbHON KYJIbTYpHl, B PEIICHUHU TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOU 0€30MacHOCTH, B PA3BUTUM MEIUIIUHBI, 00ECIICYEHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTydyaeMble 3HAHUS JIJIsl aHaM3a U OOBICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
MIPOUCXOMSINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS JIJIA
peleHus Tpo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HWHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHAITbHOM
JIeSITeIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHbie pe3yabTaThl OCBOCHHUS MPOrPaMMbI MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHUA  MHUPOBO33PEHHUS  OOyUaIOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(HUKY METOIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOILIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCe0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHble y4eOHBbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH M COITMAJILHON KOMIIETEHITUN 00 YJarOIINXCS;
CIIOCOOHOCTD o0yyJaromuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBHS

1) 0a30Bble JIOrH4YecKue JAeCTBUSI:

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

ONPENCIIATh LENU JCSITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh IMPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aWMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHSI JIJIs1 OOBSICHEHUS OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKLINM;

YCTAHABIIMBATh IPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHbBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYTIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJAYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICIIbHBIE MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas ¢opmysia, ypaBHEHHE XHMHUYECKOU



peakuuu — IMpU pelIeHUH Y4YeOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEIJIbHBIE MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOI'O MO3HAHUS BEUIECTB M XUMHUYECKUX
peakuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMHU CAMOCTOSTEIBHOIO IIJJAHUPOBAHUS W IPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBAThH
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(PopMauuu (Hay4yHO-
NOMyJsipHasi JUTEparypa XUMHUYECKOTO COAEp’KaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUIOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIupoOBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orOope wuHpOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS Y4YEOHBIX 3aaad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (GOpMYy  TpEACTABICHUS
uHpopmaiuu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbl, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYIIATh C TIPE3EHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XAMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaanu3alud yueOHOTO MPOeKTa, M (POPMYyIUPOBATH BEIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
JeSATEIbHOCTh, Ompenelisis e€ LeTu W 3aJadd, KOHTPOJIHMPOBATH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CcMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUUYECKHUX PEAKIIUSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHaJIn3a H
CaMOOILICHKH.

MNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMbl [0 XMMUU HA YIiIyOnEHHOM
YpOBHE Ha YPOBHE CpeAHEero oOIero oOpa3oBaHUs BKIIOYAIOT CHeudUUecKre
JUIs y4eOHOTrOo npeaMeTa « XUMHUs HaydyHbIe 3HAHUS, YMEHUS U CIIOCOOBI 1eWCTBUN
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
N0 TIOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUU B PA3NMUYHBIX YUYEOHBIX
CUTYallMsIX, a TAKXKE B PEaJbHBIX )KU3HEHHBIX CUTYyaIlUsX, CBA3AHHBIX C XUMuUel. B
nporpaMmMe IO XHMHMHM THPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 10 TOJaM
U3YUYECHHUS.

10 KVIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE€ W 3HAUYEHUU OPraHUYECKON
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ pojiu B OOECHEYEHUU YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOH, SJHEPTeTUYECKON U



NUIIEBOM O€30MIaCHOCTH, B Pa3BUTHM MEIUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX VCTOYHHUKOB SHEPIUH, B o0ecrieueHnun paIoOHaIbHOTO
IPUPOJIOTNIOIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe 3KOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENIE;

BJIAQJICHNE  CHCTEMOM  XUMHMYECKMX  3HAHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarole NOHITUS — XUMUYECKUI JIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCJICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBII 00BEM, YIIIEPOJIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTbIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHUYECKHE COCOUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH /. . MenneneeBa, Teopus CTPOEHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpAIlCHUS OJHEPruM TPHU XUMHUYECKHUX pEaKIHix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
O MEXaHMW3Max XUMHYECKHX pEeaklud, TEPMOJMHAMHYECKHX W KHHETHUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! 1 u Il pona);
(dakToJIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHUH U OE30MacCHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OPraHWYECKUX BEHIECTB B OBITY U MPAKTUUECKOU
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBaTh MUX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTraHUYECKUX COETMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYJT OpraHUUYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUSI XMMHMUECKUX PEAKLUN U PACKPHIBATh UX CYIIHOCTb:
OKHCJIUTENbHO-BOCCTAHOBUTENIBHBIX ~ pEAaKUMM  MOCPEACTBOM  COCTaBJIECHMS
AJIEKTPOHHOIO 0ajaHca JTHUX pEaKUi, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3TrOTaBIMBATH MOJIENIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUMN: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpPraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh UM Ha3BaHWS 10 CHCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE HA3BaHUS JI OTIEIbHBIX
MpeICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJINKOIb, (eHOoN, (OpMaIbIETHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIUH, ajJaHWuH, MalibTo3a, PPYKTO3a, aHWIUH, JTUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh, yMEHUS ONPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAs CBSA3b, G- M T-CBA3b,
BOJIOPOJTHAS CBSI3b);

cOPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TOJOKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa mis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
AJIKWHOB, APOMATHYECKHUX YTJIEBOJOPOJOB, CIUPTOB, AQJIbJETHUJIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIIOXKHBIX (PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COSIUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOU CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaATh UCTOYHHUKHU YTJIEBOIOPOHOTO
Colpbs (He(Thb, NTPUPOAHBIA Tra3, Yroyb), CHOCOOBI €ro mnepepadoTKu MU
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MepepadOTKH;

c(hOpPMHPOBAHHOCTh BIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaxX TO3HAHUSI — HAOJIOJICHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBbIE orepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IlIeHue,



CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYMHHO-CIIEICTBEHHBIX CBSI3€M — /I U3Y4YEHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKITUH;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MNOHATUSAMU M TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHUYECKONW XUMHUU ISl OOBICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(OPMUPOBAHHOCTh YMEHUW: MPOBOJUTH pPAcUu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMA C MCIOJIB30BaHUEM (DU3HUECKUX
BEIMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEILUECTBA), XAPAKTEPU3YIOIIHUX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMUYECKON
(GopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJSIM XUMHUYECKHX 3JEMEHTOB,
IPOIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BELECTB;

c(OpPMHPOBAHHOCTh YMEHHII: MPOrHO3UPOBATh, AHAJTU3UPOBATh U OLIEHUBATh
C TMO3ULUUN  DKOJOTMYECKOW  OE€30MacCHOCTH  MOCIEACTBUS  OBITOBOM U
IPOU3BOJACTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C IepepaboTKON
BELIECTB, UCMOJIb30BaTh MOJyUYEHHbIE 3HAHUS JUIsSl IPUHATUS TPAMOTHBIX PEIICHUN
npo0JIeM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEJIbHO IUJIAHUPOBATh U TMPOBOJIMTH
XUMHUYECKUH 3KCIEpUMEHT (MOJy4YeHHEe M U3yYE€HHE CBOMCTB OpraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIIUX OPraHUYECKUX BEILECTB, PEIICHHE HKCIEPUMEHTAIbHBIX
3a/lady 10 pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IpPaBHII
O0e3zomacHoro oOpalieHusi ¢ BeUleCTBaMHU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTAThl IKCIIEPUMEHTA, AHATU3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€51eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYJOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBBS, OKPYXKAOIIEH
MIPUPOIJHOM CPEIIbl U JOCTHIKEHUSA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHYECKOIO JEWCTBUSI HA JKHUBBIE OPIraHU3MBI
ONPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LIE€JCHANPABICHHBIA IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(DOpMaIuio, nepepadaTsbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUH C IMOCTABJIICHHON y4eOHO 3a1ayeil.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUU NIPUPOJLI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOCCIEYCHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOM, SHEPreTHUYEeCKOM W IMHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIUHBI, CO3JJAaHUM HOBBIX MaTEPHaIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHUH PAlMOHAIBHOTO MPUPOAOIOIL30BAHUSA, B
GbopMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOH  XUMHYECKMX  3HAHWHK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIAralONIUe IMOHATHS — XHWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMma,

M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJICKYyJIa, BaJEHTHOCTbh, DJICKTPOOTPHUIATEIILHOCTh, CTENEHb OKHUCJICHHS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTAUTMYECKasl PeIIETKA, XUMHUYECKas peakius, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTedb, OKHCIUTENb, BOCCTAHOBUTENb, TEIJIOBOK 3 dekT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUUECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS AJIEKTPOJUTHUYECKON TUCCONMALNM, TEPUOIUUECCKUN
3akoH J[.1. Menneneera, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM NPU XUMHUUYECKUX PEAKIMsIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallie B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOCHHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJSIDHOM YPOBHSIX; TMPEJACTaBICHUS O MEXaHU3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKUX  3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMS, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaxX M JUCIEPCHBIX CHCTEMax;
(haKTOJIOTHYECKHE CBEICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOMN
NEATETLHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISBJISTh XapaKTEPHbIC MPU3HAKU TOHATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN’;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBleHUs (OpMyJl BEUIECTB M  YpPaBHEHUH  XMMHUYECKUX  pEakKLuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEACISATH BAICHTHOCTh U CTETIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHA,
WOHHAsA, METaJUIMYecKasl, BOAOPOAHAs), THUIN KPUCTAJUIMYECKOM pPEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTANIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMI:  KiIaccU(pUUUpOBaTh:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPEeKTy peakuuu, U3MEHEHHIO
CTEIIEHEH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOSITEILHO BIOMpaTh OCHOBAHUS M KPUTEPUU IS KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOINUYECKOT0 3akoHa /l.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB W MOHOB XHMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOTO MEPHOIOB
[Tepuomnueckoit  cucremsl  J.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUYECKHUE IMOTYPOBHU», «S-, p-, d-aTOMHBIE
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHsS] CBOMCTB XMMHMYECKHUX AJIEMEHTOB U HUX
coequHeHUM no mnepuogaMm U rpynnaMm Ilepuonnueckon cucremsr J[. U
MeHeneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSA
WX JIEKTPOHHBIX 000JI0YEK;

Cc(OPMUPOBAHHOCTh ~YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
TUX peakUui; peakuuid HMOHHOrO OOMeHa IyTEM COCTaBJIEHMSI MX IOJHBIX U
COKPAIllIEHHBIX  MOHHBIX  YPAaBHEHWH;  pEAKIMW  TUAPOJIM3A;  PEAKIUHU
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C()OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEaKIHUA ¢ YYETOM HMX DHEPreTMUECKUX XapaKTEPHUCTHK, XapakKTep
U3MEHEHUSI CKOPOCTH XHMMMYECKOM pEaKUUH B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TAaKKE XapaKTep CMEIIEHUS XUMHUUECKOTO PAaBHOBECHS 10| BIUSHUEM
BHEIIHUX Bo3aeicTBuid (mpuHumn Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKkluu,
JeXKallie B OCHOBE IPOMBIIUICHHOTO IOJYyYEHHsI CEPHOM KHCIIOTBHI, aMMHAaKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJICTB; ILIE€IECO00PA3HOCTD
NPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUS CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW MpHUPOAbI — HAOJIOJEHUE, H3MEpPEHUE, MOJEIIMPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIEHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU SKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILECTB
U Uil OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B IPUPOJIE,
IIPaKTUYECKOM AESITEIILHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUS BBISBIISITh B3aMMOCBSA3b XMMHUYECKUX 3HAHHUM C
MOHATUSMU U TPEJCTABIECHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIbLHOTO €IMHCTBA MUPA;

C(OPMUPOBAHHOCTh YMEHHUSI MPOBOJAUTH PAaCUYETHl: C HCIOJIb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZHOTO M3 YYaCTBYIOLIMX B PEaKUMU BEIIECTB; TEIJIOBOro 3ddexra
peakly; 3HAYCHHUsS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBAa BEIIECTBA)
IPOJYKTa PEAKLMH, €CIIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PAcCTBOpa C
OTpeIeIEHHOM MacCOBOM J10J1€l pacTBOPEHHOIO BEIIECTBA WJIM JAaHO B U30BITKE
(MMeeT TpHMEcH); AOJM BbIXOJA MPOJAYKTa pEakluH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JOKCIEpUMEHT  (MPOBEJACHHWE  pEakluid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPraHUUYECKUX BEUIECTB, OIMpEACIICHNE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO HMHAWKATOPOB, HM3YyUYECHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XMUMHYECKOM  pEaKkIuH, perieHHe
DKCIIEPUMEHTAJIbHBIX 3ada4 no Ttemam «Metaimey u  «Hemerambsy) ¢
COOJIIO/ICHHEM TIPaBWJI O€30MaCHOI0 OOpallleHUsl ¢ BELIECTBAMU U JJAOOPATOPHBIM
o0opynoBaHueEM, (QOpPMYyJIUpOBaTh LENb HCCIEAOBAaHUSA, INPEIACTaBIATh B
pas3nu4HOil (opMe pe3yabTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHIIa MOJb30BAHUS XUMUYECKON
Mocy/Iol M JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XHWMHUYECKUX
OTIBITOB, DKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOU
JESITEIbHOCTH B LENSAX COXPAHEHHUSI CBOETO 3/I0POBbs, OKPYKAIOWIEH MPUPOIHOM
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAs cMbIcH noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON MH(POpMAIIK B pA3IMYHBIX UCTOYHUKAX (Hay4yHasi U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHpopManuu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a1auei.
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' yup A https://m.edso0.ru/d69df650
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3iesioB H TeM muppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
bubnuoreka [IOK
1.1 u [lepronnueckast cucteMa XUMHUYECKUX 9
https://m.edsoo.ru/2dd5724
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 11 | bubmmoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57{24
bubnunoreka LIOK
1.3 X 19 1 3
HIMITHOCRHG pakitit https:/m.edsoo.ru/2dd57£24
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmmoreka IIOK
2.1 H 1 1
eMeTalIE 3 3 https:/m.edsoo.ru/2dd57£24
bu6nunorexa LIOK
2.2 M 2 1 2
CTAJLIBL 3 https://m.edsoo.ru/2dd5724
Hroro no paszneny 54
Pa3znen 3. XuMus u :Ku3Hb
31 MeTtoabl IO3HAHUS B XUMUHU. XUMHUA U 9 but6mmorekxa [IOK
' )KU3Hb https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 9
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacon JaTa usyuenust
Kont Mo nnaH aKTUYECKU
P v ¢ JIeKTPOHHBbIE HU(POBHIE
Ne 0JIbH IMpakTn
Tema ypoka oOpa3oBaTe/ibHbIE
n/m Bcero  bIe YecKHe
pecypcsl
pador  padoThI
bl
IIpenmer u 3HaueHUE
OPraHU4YeCKON XUMHUH,
MIPEJCTABICHUE O 1 bubmorexa HOK
https://m.edsoo.ru/3686e6f5
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUI
DIIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (0CHOBHOE U
BO30YXIEHHOE COCTOSIHHS) 1 Bubmorexa HOK
- ’ https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOXKHOCTH
aToma yriepoja
XuMu4ecKas CBs3b B
OPTaHUYECKUX COCTMHECHUSIX.
bu6mmoteka IIOK
Mexanu3mbl 00pa3zoBaHUs 1

KOBaJICHTHOM CBSI3H1, CIIOCOOLI
paspbiBa CBSA3EH

https://m.edsoo.ru/8d39f5c8

Teopus crpoeHus
OPraHMYECKUX COCTUHEHUN A.
M. bytneposa

Bunsl nzomepun: cTpykTypHas,

bubnunorexa LIOK
https://m.edsoo.ru/9e¢595cb8

bu6nunorexa LIOK
https://m.edsoo.ru/b0e61661




IPOCTPaHCTBEHHAsL.
OnekTpoHHbIE 3P PEKTH B
MOJIEKYJIaX OPraHUYeCKUX
COCIMHEHU N

IIpencrasienue o
KJaccuukanuu u

6 cUCTEMATHUYECKAs bubnmorexa HOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPTraHUYECKUX BEIECTB

7 Knaccudukanus peakiuii B bubnnorexa [JOK
OpPraHNYeCKOU XUMHUH https://m.edsoo.ru/ba5706aa

g Cucremaru3sanus 1 00001IeHne bubnunoreka LIOK
3HAHUU I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHU PSI,
obmras Gpopmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnmnoreka HOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYI

10 DU3NYECKUe U XUMUYECKHUE bu6mmoreka IIOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
HaxoxxneHnue ankaHoB B

11 npupoge. CriocoObl HOIYUYESHUS bubnmorexa [IOK

pHpoe. yi https://m.eds00.ru/259b0ash
Y IPUMEHEHNE ATKaHOB
[ukmoankaHsl: oOmas
opMyIa, HOMEHKIaTypa U
bopmy. P bubmuoreka [{OK
12 U30MepHsl, 0COOEHHOCTH

CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI OJyYEHUS U

https://m.edsoo.ru/156730d2




IIPUMCHCHHUEC

Pemenne pacy€THbIX 3a1a4 HA
OIIpeICIIEHNE MOJIEKYJIIPHOU
(GopMyIbl OPraHMYECKOro

bu6nmmoreka [IOK

13 BEILECTRA TIO MACCOBBIM AOLIM https://m.edsoo.ru/bfS4dSeb
aTOMOB 3JIEMEHTOB, BXOJSIINX
B ero cocras. CucremaTu3anus
1 0000111eHe 3HaHUH 110 TeMe
AJIKEHBI: TOMOJIOTUYECKHH I,
oOmras ¢popmyina,

14 HOMEHKJIaTypa, 3JIEKTPOHHOE U bubnnorexa [JOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys. CTpyKTypHasi ¥ LucC-

TpaHC-U30MEPHUSI ATIKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 CBOMCTBA ankeHoB. [IpaBuiio bubmmorexa LIOK
https://m.edsoo.ru/21069ccd
MapkoBHHKOBa

16 Crioco0bI nostyyeHust u bubmmnoreka HOK
HNpUMEHEHNE AIKEHOB https://m.eds00.ru/665dc058
IIpakTuyeckas padora Ne 1

17 n(f) TeMe "HonyqepHI/Ie ATUIIEHA U brbmmorexa [TOK

. https://m.edsoo.ru/0941eed8
W3Y4YEHHE €r0 CBOWCTB
Pemenne pacu€THbIX 3a/1a4 HA

18 oTIpeIeTICHUE MOJICKYJISIPHOM bubnmnorexa [JOK
(bopMyJITBI OPraHUYECKOTO https://m.edsoo.ru/e9ea9921
BEleCTBa
AnKaueHbl: CONPsHKEHHBIE,

19 W30JMPOBAHHBIE, bubmmorexa LIOK

KYMYJIMPOBAaHHBIE.

https://m.edsoo.ru/04298c0a




OcobeHHoCcTH OJICKTPOHHOI'O

CTPOCHUS
20 XuMHYECKHE CBONCTBA bubnunoreka LIOK
CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
)1 CriocoOsbI MoTy4eHus u bubnmnoreka HOK
[IPUMEHEHHUE AJIKaJIUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUH P,
obmas gpopmyia,
22 HOMGHK?;a'FF)yga, JJIEKTPOHHOE U bubmmorexa LIOK
https://m.edsoo.ru/68bb6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MYECKHE CBOMCTBA
23 XuMHUYECKHE CBOMCTBA AJIKUHOB bubmorexa HOK
https://m.edsoo.ru/23493a93
24 KauecTBeHHbIE peakiiuy Ha bubnnorexa [JOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
)5 Crioco0bI nostyyeHust u bubmmnoreka HOK
HNpUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl o
26 YPAaBHEHUIO XUMHUYECKON brbmmorexa [TOK
https://m.edsoo.ru/5db8e526
peakuuu
7 Cucremarusanus 1 00001eHne
3HAHUH 110 TeMe
ApEHBI: TOMOJIOTHYECKUH Psif,
oOmas popmyna,
)3 HOMEHKJIaTypa. DJIEeKTPOHHOE U bubmuorexa [IOK

HPOCTPAHCTBEHHOE CTPOCHHUE
MoJIeKyJ OeH30J1a U TOIyoa,
ux (pusmyeckue cBONCTBa

https://m.edsoo.ru/a92a7094




XUMHYECKUE CBOMCTBA apEHOB:

bu6numoreka [IOK

29 peaKuuy 3aMeLeHns https://m.edsoo.ru/a44alaed
XHUMHYECKUE CBOMCTBA aPEHOB:

30 peaKkuu NPUCOCTUHEHUS, buGnuorexa [IOK

https://m.edsoo.ru/a44alaed

OKHCJICHHE TOMOJIOTOB OeH3071a

31 OCco0EHHOCTH XUMUYECKUX bubnuorexa [JOK
CBOICTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenne pac4€THbIX 33124 HA

3 ONpeAeIeHUE MOJIEKYJIIPHOU bubnnorexa [JOK
(dopMyITBI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BELIECTBA

13 CriocoObl nostyyeHust u bubnuoreka [IOK
NIPUMEHEHNUE aPEHOB https://m.edsoo.ru/6f717d09
['eHeTnyeckas CBSI3b MEXKIY

34 Pa3IMYHBIMM KJIACCAMH
YIJIIEBOIOPOAOB
Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEaKIUM.

35 Cucremaru3zanus 1 000011eHNe
3HAaHUMU 110 TeME

36 [Ipuponnsiii ras. IlomyTHbie
He(TSAHBIE ra3bl

37 KameHHbI#1 yroiab ¥ NpoTyKThl bubmuorexa [IOK
ero nepepadoTKu https://m.edso0o.ru/69b3398b
Hed1b 1 ciocoOsI eé

38 He}:()I;pa60TKH. [Ipumenenne bubnworexa LOK

https://m.edsoo.ru/21f9de78

IPOAYKTOB NEpepadOTKU HEPTH

39 I'eneTndeckas CBA3b MEXIY




Pa3IMYHBIMH KJIACCAMHU
YTJIEBOAOPOIOB
["ajoreHonpon3BOIHBIE
YIJIEBOAOPOIOB: JIEKTPOHHOE

bubnunorexa LIOK

40 CTPOECHUE; PEAKLIUY 3aMELLICHUS https://m.edsoo.ru/82b4d759
rajoreHa
JleiicTBue 11e10uei Ha
rajoreHnpOU3BOIHbIC.
41 B3aumonelictBue
JHUTAIOTCHAIKAHOB C MarHUEM U
LUHKOM
CucremaTtu3sanus 1 0000IICHUE
42 3HaHUU MO pa3zeny bubmorexa [IOK
" " https://m.edsoo.ru/20e89f22
YTI1eBO0pOABI
43 KonTpoubnas pa6ora Nel no Bbu6moteka [JOK
teme "YriaeBogopoas"” https://m.edso00.ru/95¢9e298
[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSI,
obmias ¢hopMyiia, CTpOCHHUE
44 MoneKyi), flggMepH: bubmorexa HOK
https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kjaccupukanus, pusnueckue
CBOMCTBA
XHUMHUYeCKHe CBOMCTBA
45 MPEETbHBIX OJTHOATOMHBIX bubnnorexa [IOK
https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI nostyueHust u bu6muoreka [IOK
46 NIPUMEHEHNE OTHOATOMHBIX https://m.edsoo.ru/484100000

CIIUPTOB

000000




[Ipocteie 2pupsi:
HOMEHKJIATypa ¥ H30MEepHus,

bu6numoreka [IOK

47
O0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUUYECKUX CBOUCTB
MHOT0aTOMHBIE CITUPTHI:

43 STUJICHTJIMKOJIb U TJIMLIEPUH, UX bubnmnoreka HOK
¢du3nvecKkrne 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CniocoOblI nony4eHus u

bubmuoreka [IOK
49 NPUMEHEHNE MHOTOATOMHBIX
https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHOoII: CTPOCHHUE MOJICKYIIEL,
50 (bl/BH%CKTIfe CBOICTBa ’ bubmorexa [IOK
' https://m.edsoo.ru/2ce726f8
TokcuyHOCTH heHoIIa
bubnunoreka LIOK
51 Xumuueckue cBoicTBa (peHosa
¢ https://m.edsoo.ru/037ca5f9

57 CrocoOsbI oTy4YeHus 1 bubmuoreka [IOK
npuMeHeHue (eHona https://m.edsoo.ru/c77ddf4c
IIpakTuyeckas padora Ne 2.

53 Pemenne skcniepuMeHTalIbHBIX bubmuoteka [IOK
3a1a4 o teme "CrupTel U https://m.edsoo.ru/fd0ced09
¢denomnsr"

54 Cuctemaru3zanusi 1 0000IICHUE bubnuoreka [{OK
3HaHWH 10 TEME https://m.edsoo.ru/1810cb9b
Anbaeruibl U KETOHBI:

AJIIEKTPOHHOE CTPOCHHE
. bubmuoreka [IOK
55 KapOOHUJIBHOM TPYTIIIbI;

TOMOJIOTHUYECKUE PsI/IbI, 001IIast
dbopmyra, u3oMepHs 1

https://m.edsoo.ru/b139beaa




HOMEHKJIaTypa

AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3UYECKHEe CBOMCTBA; pEeaKIINu buGnuorexa [IOK
P https://m.edsoo.ru/c887425¢
MIPUCOCTUHECHUS
Peakimun oxkucienus u
57 Ka4eCTBEHHBIE PEAKIINU buGnuorexa [IOK
p https://m.edsoo.ru/a393baa9
allbICTUI0B H KETOHOB
53 Crioco0sbI MoTydeHus bubnnorexa [JOK
AIbACTUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OJIHOOCHOBHBIE MPEICIbHBIC
59 KapOOHOBBIC KHCIJIOTHI, bu6nmorexa LIOK
O0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJT
N3omepus U HOMEHKIIAaTypa
bubnunoreka LIOK
60 KapOOHOBBIX KHUCIIOT, UX
. https://m.edsoo.ru/700cc87b
dbuznyeckue cBoiicTa
XHUMHUYECKHE CBOICTBA
61 MPENeIbHBIX OJHOOCHOBHBIX bubmmorexa HOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOMCTB
2 MYpPaBbUHOMN KUCIIOTHI. bubmuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OCco0EHHOCTH CBOMCTB:
HETpEACIbHBIX 1
bubnunorexa LIOK
63 apoMaTHYeCKUX KapOOHOBBIX,

JTMKapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edsoo.ru/83a08773




[IpencTaBuTeNny BBHICIIMX
KapOOHOBBIX KUCIIOT

ITonsarue o IMPOU3BOJHBIX

bubnunoreka LIOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
Crioco0bI nostyueHust u

bubnunorexa LIOK
65 npUMeHeHHe KapOOHOBBIX
https://m.edsoo.ru/7¢065¢9d
KHUCJIOT
Crnoxnble 3¢upsr:

66 TOMOJIOTUYECKHH psJl, oOmas bu6nmoreka LIOK
dbopMmyIa, u3oMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 Ddu3znyecKrue U XUMHUYECKHUE bubmuoreka [{OK
CBOICTBa 3(hUPOB https://m.edsoo.ru/ad6b94b2
Penrenune pacu€tHbIx 3aaa4: 1Mo
YPaBHEHUIO XUMUYECKOU

68 peakiuu, Ha ONpeeTIeHue
MOJIEKYJISIPHOM (OPMYIIBI
OpPTaHUYECKOTO BEIECTBA
IIpakTuyeckasi pabora Ne 3.

69 Peienne skcniepuMeHTaIbHBIX bubmmnoreka HOK
3anad no Teme "KapOoHOBbBIE https://m.edsoo.ru/486671{b
KucioTsl. CrioxxHble H3Guph"

JKupsl: crpoenue, pu3ndecKkue
PRI CTP (? but6mmoreka [IOK
70 1 XUMHUYECKHE CBOMCTBA
https://m.edsoo.ru/al9¢c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,
but6mmoreka [IOK
71 coAepKalIuX OCTATKH

HEMPECACIBbHBIX KUPHBIX

https://m.edsoo.ru/b0331922




kucaoT. JXKupsl B mpupoje

Mpria Kak cOJIM BBICIHIUX
KapOOHOBBIX KHUCIIOT, UX

bubnunorexa LIOK

72 Moromee nericteue. [lorarue o
ee https://m.eds00.ru/3¢566565
CHUHTETHYECKAX MOIOIINX
cpenctBax (CMC)
I'eneTnyeckas cBA3L
7 YIIEBOIOPOAOB U Bbu6moteka [JOK
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790c96
OpPraHWYECKUX BEIIECTB
74 Pacuérel no ypaBHEeHUsIM
XAMHYECKHUX PEaKUi
75 CucremaTtu3sanus 1 0000IICHUE bubmuoreka [{OK
3HAHUHU II0 TEME https://m.edsoo.ru/f8eaf2eb
OO0m1as XxapakTepuCcTUKa
76 YTJIEBOOB U KJIacCU(pUKaLus bubmuoreka [IOK
yIIeBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
HoJIMcaxapuabl)
MoHocaxapuabl: GH3HISCKHUE
77 CBOMCTBa If Haxox(?z[eHHe B bubmmorera OK
https://m.edsoo.ru/b4bdda2d
pupoje
[IprMeHeHue rioKo3sl, €€
bu6mmoteka IIOK
78 3HaYEHHUE B
https://m.edsoo.ru/5e61122d
JKU3HEACITENIbHOCTU OpraHu3ma
Hucaxapunpl: caxaposa,
79 MaJIbTO3a U JAKTO03a. bubnunorexa LIOK

Haxoxnenue B npupone u
IIPUMEHEHHE TUCaXapHI0B

https://m.edsoo.ru/eb0384e7




[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHE U

bu6numoreka [IOK

80
XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE
21 [TonsiTHe 06 NCKYCCTBEHHBIX bubnmnoreka HOK
BOJIOKHaX https://m.edsoo.ru/6216e766
Pewenne pacdyeTHbIX 3a1a4 Ha
2 onpeaesieHue JOJIM BbIX0O/1a bubnunoreka LIOK
NPOAYKTa PEAKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO
23 CucremaTtu3sanus ¥ 0000IICHUE bubnuorexa [IOK
3HAHUI MO pa3feny https://m.edsoo.ru/08d4364c
KonTposbnas paéoraNe2 1o
84 teme "Kucmopoacoaepxariye bubmorexa HOK
P P " https://m.edso00.ru/42c6678e
OpPraHUYECKUE COCAMHEHUS
AMUHBL: K1accudukarys,
CTpOCHUE MOJIEKYII, 001I1as
85 (1)(? MyJa H30Meym[ bubmmorexa [TOK
pMyJIa, pHA, https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U pU3NYECKue
CBOICTRBA
36 XuMHYECKHE CBONCTBA bu6nunorexa LIOK
ann(paTUIEeCKuX aMUHOB https://m.edsoo.ru/1bc5cf80
AHUWJIMH: CTPOECHNE aHUIINHA,
87 0COOEHHOCTH XMMHYECKUX brbmorexa [OK
o https://m.edsoo.ru/39cd21f1
CBOMCTB aHWJIMHA
CrniocoOblI nosydeHus u
but6mmoreka [IOK
88 pUMEHEHHE anu(aTHIeCcKuX

aMHHOB

https://m.edsoo.ru/eal 38763




&9

90

91

92

93

94

95

96

AMHMHOKHCIIOTBI: HOMEHKJIaTypa
U u30Mepus, GU3NIecKue
cBoiicTBa. OTAeNbHbIE
NPEJCTaBUTENN 0.-AMHUHOKHCIIOT

XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X
OMOJIOrMYECKOE 3HAUYCHUC
amMuHokucioT. CUHTE3 U
TUAPOIU3 TIETITUIOB

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPBI OEIIKOB

XuMnyeckue cBOMCTBa OEJIKOB

A3zoTcoaepikarine
reTepOLUKINYECKUE
coeauHenus. HykinenHoBbie
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosnoruyeckas poiib

IIpakTyeckas padora Ne 4.
Pemienne skcnepruMeHTaIbHBIX
3a/1a4 10 TeMe
"A3oTcoaepkaiiue
OpraHUYeCcKHue coequHeHns"

IIpakTyeckas padora Ne S.
Pemienne skcnepuMeHTAbHBIX
3ajad4 1mo reme "Pacro3HnaBanme
OpPTraHWYECKUX COCTMHECHHI"

KonTpoubsnas padéoraNe3 no
teMe "A3oTcoaepKaniue

bu6numoreka [IOK
https://m.edsoo.ru/d1773e80

bu6nmmoreka [IOK
https://m.edsoo.ru/77df705a

bubmuoreka [{OK
https://m.edsoo.ru/429e¢9899

bubnunoreka LIOK
https://m.edso00.ru/6237306d

bubnuoreka [IOK
https://m.edsoo.ru/521d1431

bu6nmorexa LIOK
https://m.edsoo.ru/8e3c02d1

bubnunorexa LIOK
https://m.edsoo.ru/bde3fdf6

but6mmoreka [IOK
https://m.edsoo.ru/ce561bc7




OpPraHUYEeCKHE COCTUHEHUS"

OCHOBHBIE TTIOHATHS XUMHU

BBICOKOMOJIEKYJIIPHBIX
97 COEIMHEHNN U METOIBI UX 1 buGnuorexa [IOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —IIOJMMEepH3alus U
HOJIMKOHICHCALUS

08 IInactmaccel. Ytunuzanus u | bubnunoreka LIOK
nepepaboTka MiacTuka https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/IIIepCKI/Ie Ka?;fpi-IYKI/I. 1 bubmmorexa LIOK

https://m.edsoo.ru/246103ec
Pe3nna
Bonokha: HatypalibHbIe,

100 HCKYCCTBEHHBIE, | bubnuoreka [IOK
cuHTernyeckue. [lonumepst https://m.edsoo.ru/5963a601
CIEIMaJIbHOTO Ha3HAUYEHUs
IIpakTyeckas padora Ne 6.

101 Pemenne skciepuMeHTalIbHBIX | bubmuoreka [IOK
3a7a4 o teMe "Pacrio3naBanne https://m.edsoo.ru/3aebd77a
1acTMacc ¥ BOJOKOH"

O06o0011eHNEe U cUCTeMaTH3aIHs

102 W3Y4YEHHOTO MaTepuaa 1o TeMe | bubmuoreka [IOK
"BBICOKOMOJIEKYIISIPHbIE https://m.edsoo.ru/6a22ble8
coenqnueHusa”

OBILIEE KOJIMYECTBO YACOB 102

ITO ITPOI'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX sJIEp. | bubnmoreka [JOK
Xumuyeckui sanemMeHt. M30Tomnsl https://m.edsoo.ru/59c112ee
) CtpoeHue 31eKTPOHHBIX 000JI04eK 1 bubanorexa [JOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanms XumMuaeckux 1 bubnunoreka LIOK
AJIEMEHTOB (S-, p-, d-, f-3eMeHTHhI) https://m.edso0o.ru/61294af9
4 Pacnipenienenue 31eKTpOHOB 110 | Bbu6moreka [JOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBbIE KOH(UTYpAIIH AaTOMOB
5 3JIEMEHTOB B OCHOBHOI\?[]II)/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
6 DJeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 bubmmnoreka HOK
DNEeKTPOOTPULIATENBHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHYECKUX
7 anemeHTOB /1. . MenaeneeBa, CBsI3b C 1 bubmmorera OK
N M ’ https://m.edsoo.ru/16957c01
COBPEMEHHOM TeOpuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
2 XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX | bubnuotexa [JOK

VMU IIPOCTBIX U CIOYKHBIX BEIIECTB 110
rpyIIam 1 nepuoiam

https://m.edsoo.ru/f8468927




CucreMaruzanys 1 0000IIeHE 3HAHUI

bub6nmoreka [IOK

nn

PacTBOPEHHOTO BemiecTBa", "MOJISIpHAS
KOHLEeHTpauus"

9
10 TeME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoii cBsa3u. MexaHu3MBbl
10 00pa30BaHMs KOBAJIGHTHON CBSA3H. bubnmoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHBIE B3AMMOACHCTBUS
BaneHTHOCTH M BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
reOMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus: 0 KOMIUIEKCHBIX bubnunoreka LIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoOneKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEHUA. THIIBI bubnnorexa [JOK
KPHUCTAJUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O NTUCTIEPCHBIX CUCTEMAX.
14 IIpencraBinenne 0 KOJUIOUIHEIX bubnmorexa [IOK
p A https://m.edsoo.ru/da2¢70e4
pacTBopax
WctrHHBIE pacTBOPHI: HACBIILIEHHBIE
15 HEHACBHIIIIEHHBIE, PACTBOPUMOCTH bubmorexa HOK
> P p . https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst
CriocoObI BEIpaKEHHS] KOHIIEHTPAIIH but6mmoreka [IOK
16
pacTBopoB https://m.edsoo.ru/328e653a
Pemenne 3agau ¢ ncnob30BaHUEM
17 MOHATHH "MaccoBas HOJIsI bubnunorexa LIOK

https://m.edsoo.ru/785e0ab4




18 Kiaccudukanus 1 HOMEHKIaTypa bub6nmoreka [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus 1 0000IICHUE 3HAHUN bubnuorexa [JOK

19
110 TEME https://m.edsoo.ru/8d2c6alda
Konrponsnas pabora mo remam
"Crpoenue atoma. Ilepnoanueckuii

20 3aKkoH U [lepuoauyeckas cucrema bubmmoreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/70a60aad
Menpeneena", "CTpoeHue BEIIECTBA.

MHoroob6pa3ue BemiecTs"
Knaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPaHEHUS U https://m.edsoo.ru/6335cdd2
MPEBPAILICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
TennoBsie A3 HeKTh XUMUYECKUX

22 eakuii. TepMoXuUMHUUYECKHE bubnmorexa OK
P P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruucnenust mo ypaBHeHUSIM

. bubmuorexa [IOK
23 XUMHYECKUX PEAKIUN U
https://m.edsoo.ru/87b13954

TEPMOXHUMHUYECKUM YPaBHEHUSIM

CKOpOCTh XMMHYECKOU peaKinu, eé
24 3aBUCUMOCTH OT Pa3JIMYHBIX (HaKTOPOB.

Karanms u xkatanuzatopsl
25 ['oMoreHHbI€ U TeTEPOTreHHBIE PEAKIIUU
26 [IpakTuueckas pabora Ne 1 mo Teme bu6muoreka [JOK

"BnusiHue pa3nuyHbIX GaKTOpOB Ha

https://m.edsoo.ru/1facaldl




CKOpPOCTh XUMHYECKON peakiuu"

Oo6parumbie 1 HEOOpPATUMBIEC PEAKLINH.

bubnunorexa LIOK

27
XHUMHUYECKOE paBHOBECHE https://m.edso0.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3nu4HbIX (aKTOpPOB Ha bubamorexa LOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHNE XUMUYECKOTO PABHOBECUS
DIEKTPOMTHYECKAs TUCCOLMAIIHS.
29 CHIIbHBIE U CJIA0BIE DIIEKTPOJIUTHI bubmmorexa LOK
p ' https://m.edsoo.ru/5f766bdf
CreneHb aUcCOLUaA
Honnoe npoussenenue Boasl. Cpena
P pu bubnuorexa [IOK
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
https://m.edsoo.ru/3966ca89
nokazatenb (pH) pactBopa
I'mapomm3s coneit. Peakmum,
31 bi{ ofeKa}o He B pacTBOpax bubmorexa HOK
P HME B pacteop https://m.edsoo.ru/09d5a9bd
AJICKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme
32 "XMUMHAYECKHE PEAKIIUHA B pacTBOpPax bubnmorexa HOK
P p p https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHCIUTETbHO-BOCCTAHOBUTEILHEIE
33 eakIuy. BakHeHIIIe OKUCIUTEA U bubmmorexa LHOK
PCAKIIHH. https://m.eds00.1u/56226060
BOCCTAaHOBHUTEIN
34 MeTo/ 371eKTPOHHOTO (3JEKTOHHO- bu6nmorexa LIOK
HOHHOTO0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnuotexa [JOK
BEIIECCTB https://m.edsoo.ru/93fb97d2
36 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmmorexa TOK
A&P https:/m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnuoteka [JOK




https://m.edsoo.ru/5afa265d

18 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK
110 TeMe "XUMHUUYECKHE PEAKIUU" https://m.edsoo.ru/c161eb85

39 KonTponbhas pabota no teme bubnmoreka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxeHne HEMETAIOB B
[Teproanaeckoii cucTeMe XMMHUYECKHX

40 anemenTtoB JI. 1. Menpeneesa u bubmorexa HOK

T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
du3nyeckue CBONCTBA HEMETAIOB
AJTOTpOTINS HEMETAJUIOB (HA TIpUMeEpe
41 KHCIIOpoJ1a, cephl, hocdopa u bubmorexa [IOK
POAa, CEpHL, P https://m.edsoo.ru/ef92c91c
yriaepoa)

42 Bogopon: nomyuenue, pusndeckue u bubanorexa [JOK
XMMHYECKHE CBOMCTBA. [ 'upuibl https://m.edsoo.ru/0aa8f613
["anmoreHsl: HaXOXKIEHHUE B IPUPOJIE,

43 CMOCOOBI NOTYYECHHUS (I)I/ISI/I‘II:;CiI/Ie u bubmmorexa LIOK

ya L https://m.edsoo.ru/4e223795
XUMHYECKHE CBOICTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCIIOPOJICOICPIKAIIUE COSTMHEHHS brbmmorexa [TOK
P P https://m.edso0.r/6b3255¢6
raJloTeHOB
JlaGopaTopHble U TPOMBIIIICHHBIE

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bubnuotexa [JOK
[IpuMeHeHne ranoreHoB 1 ux https://m.edsoo.ru/6971aca4
COEAMHEHUI
[IpakTuueckas padbora Ne 4. Pemenue

bubnunorexa LIOK
46 IKCIIEPUMEHTAILHBIX 337124 110 TeMe

"Tanoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopHsie u
MIPOMBIIIIJICHHBIE CIIOCOOBI TTOTYYCHHS,

bub6nmoreka [IOK

47
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA. https://m.edsoo.ru/c8abc36a
O30H. [IpumeHeHMe KUCI0poia U 030HA

bub6nmoreka [IOK
48 OKCHUIBI ¥ TIEPOKCUIBI
A p A https://m.edsoo.ru/5¢8816a0
49 Pemrenune 3a1a4 pa3iMyHbIX THIIOB bubmmorexa LOK
atp https://m.edsoo.ru/2b6d8b4b
Cepa: Hax0KJI€HUE B IPUPOJIE,
50 CH§CO6BI MIOJTyYCHUS (;I/IBII)/I‘-IGCKI/IG " bubmmorexa [IOK
yi L https://m.edsoo.ru/46afaecl6
XHUMHYECKHUE CBOMCTBA
bubnuoreka [{OK
51 CepoBoiopo, CyJIb(OUIbI
POBOZIOPOL, CYILGHA https://m.edsoo.ru/7¢875999
Kucnaopoaconepxaimme COSTUHSHUS
52 cepul gCO6€HHI::)CTI/I CBOMCTB CEPHOM bubmmorexa [JOK
PBI. P https://m.edsoo.ru/8cfa2548
KHACIOTBI
ITpakTryeckas pabora Ne 5. Pemenue

53 SKCIEpHMMEHTAILHBIX 3aa4 110 TEME bubmmorexa LHOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaAX0X/IEHHE B IPUPOJIE,

54 CHOoCcoObI MOMy4YeHUs, PU3NIECKUE U bubmuorexa [IOK
XHUMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUABI
Kucnopoaconepkaiine coe JTHHEHUS

55 azoTa I())co6eH:1)OCTI/I CBOMCTB a30THOM bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTHI
56 [IpumeHneHne a30Ta U €ro COCTMHEHUM. but6mmoreka [IOK

A30THBIE y10OpEeHUs

https://m.edsoo.ru/129f5059




dochop: HaXOKICHHE B IPUPOJIEL,
CIOCOOBI OTYYEHUs, PU3UIECKUE U

bub6nmoreka [IOK

57
XUMHYECKHEe CBOMcTBa. Docduabl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcunpl dpocdopa,

58 dhocho c(})) eq)ncg ne kucioTel. Conun bubmorexa HOK

p I‘E prratt ’ https://m.edsoo.ru/c7a2d429
dbocopHOIi KHCTOTHI

59 [Tpumenenue dhocdopa u ero bubmmoreka [JOK
coequHeHmnil. @ocopHbie y1oOpeHus https://m.edsoo.ru/a218070a
[IpaxTnueckas padora Ne 6. Pemenue

bubnunoreka LIOK
60 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
https://m.edsoo.ru/8175ac3f
"A3z0T u pochop u ux coenuHeHUS"
Yriepos: HaxoXKJIeHUE B PUPOJIC,

61 QJIOTPOITHBIE MOIU(UKAIINH; bubnnorexa [JOK
(du3HUYeCcCKre U XUMHUYECKUE CBOKCTBRA, https://m.edsoo.ru/1eb19f9%
MIPUMCHCHHE
Oxcup yraepoaa(ll), oxcu

62 e I([)y:(l\rf)) . (OJI)LHaﬂ Kicnom ueé bubmmorexa [TOK
yrIepon 24 https://m.edsoo.ru/dba58adf
coJu

63 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubmorexa HOK

ladp https://m.edsoo.ru/6029b609
Kpemuuii: Haxox1eHue B Mpupoe,
64 crfoco61>1 0JI eHI[I/IH (I)I/BI/Ize(I:)KIfe u bubmmorexa LIOK
YHETIL https:/m.edsoo.ru/143558ab
XUMHYECKHE CBOMCTBA
65 Oxcun kpemuausi(I1V), kpeMHueBas bubnuotexa [JOK
KHUCJI0TA, CUIIUKATHI https://m.edsoo.ru/3170e7bl
but6mmoreka [IOK
[IpumeHeHne KpeMHUS U €T0
66 https://m.edsoo.ru/393cdacO

coenuHenuil. CTekIo, ero nojayyeHue,

https://m.edsoo.ru/5823cefb




BUJBI CTCKJIa

67 Pemenue 3amay pa3sIMuHBIX THIIOB bubmorexa LIOK
AaTP hitps://m.edso0o.ru/b624£801
68 Cucremaru3zanus u 0000IICHUE 3HAHUN bubnuorexa [JOK
o teMe "Hemeramisr" https://m.edsoo.ru/6e864db5
69 KonrponsHas pabora o teme Bbu6muoteka [JOK
"Hemeramnnr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yiabTaTOB KOHTPOJIbHOMI bubnnorexa [JOK
paboThI, KOPPEKIIHS OMINOOK https://m.edsoo.ru/2b7¢9510
ITonoxeHne MeTaII0B B
[Tepunoanueckoii cucTeMe XUMHUYECKHUX
bubmuoreka [IOK
71 anemMeHTOB. OCOOEHHOCTH CTPOCHUS
https://m.edsoo.ru/9839c16¢
AJICKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB
O61ue (huznuecKue CBOMCTBa
72 MeTaJ'IJ'IOq]; IIpumeneHnne MeTalIoB B bubnmorexa OK
P https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 CmuaBsl MetasuioB. Kopposus bubmuorexa [IOK
METAIJIOB https://m.edsoo.ru/42b872¢3
74 Pemrenue 3agad pas3iin4HbIX THIIOB bubmorexa HOK
p https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUI PSIIT HAIPSHKEHUI
75 MeTaJ'ITJI':I)OB Oo0mue cnoio%m n(I))n eHUS bubmorexa LHOK
- ot yi https://m.edsoo.ru/94eb377a
METAIIOB
OOm1ast xapakTepucTHKa MeTayuioB 1A-
76 rpynmnsl [leproanueckoil cucteMsl bubmuorexa [IOK

XUMHUYECKHX IeMeHTOB. Hatpuii n
KaJlui: mojay4yeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XHUMHUYCCKUC CBOﬁCTBa, IIPUMEHCHUC
IMPOCTBIX BCIICCTB U UX COGI[I/IHGHI/Iﬁ

O6mas xapakrepuctuka MetayioB ITA-

rpynmnsbl [leproanueckoi cucTemMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bub6nmoreka [IOK

77 .
KaJIBIIWI: TIOJTydeHue, (pu3ndeckue u https://m.edsoo.ru/7c¢3e49c0
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

73 JKécTkocTh BOBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS https://m.edsoo.ru/c74bfae9

79 AnroMuHUN: TIony4deHue, GU3NIEeCKHE U bubmmoreka [JOK
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE https://m.edso00.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHA U

20 TUJPOKCH]IA ATFOMUHHS, bu6nmoreka LIOK
TUAPOKCOKOMIUIECKCHI AIIFOMUHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

81 Pemrenue 3amay pa3nuyHbIX TUIIOB
[IpakTnueckas padora Ne 7. Pemenue

82 SKCIEPUMEHTAIIbHBIX 33a4 110 TEME brbmmorexa [TOK
" P " https://m.edsoo.ru/27a4af43

Mertasnibl TJIaBHBIX TOATPYIII

OO6m1ast XxapakTepruCTUKa METAIIJIOB

23 no6ouHbIX noarpynn (b-rpymnm) bubnmnoreka [HOK
[Teproanueckoit CUCTEMBI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
OuU3NYECKNE U XUMUYECKUE CBOMCTBA

84 XpoMa U ero COeINHEHNI, UX bubnnorexa [IOK

P ’ https://m.edso0o.ru/9911bef3

MIPUMEHEHHE

85 Baxwnerime coeMHeHUs Maprasiia. bubnmnorexa [JOK




[Tepmanranat kayuus, ero
OKHCJIMTENbHBIE CBOMCTBA

dusnueckre U XUMUYECKHUE CBOMCTBA

https://m.edso0o.ru/039d69c8

86 JKeJe3a u ero coequuenuii. Ilomyuenue buGnuorexa [IOK
-y hitps://m.edsoo.ru/1b7f8741
Y MPUMEHEHHUE CIUIABOB XKeje3a
dusnueckue U XUMUYSCKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, NX buGnuorexa [IOK
’ https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
dusnueckue U XUMUYECKHIE CBOMCTBA
28 IIMHKA ¥ €T0 COCAUHECHNM, NX bu6nmorexa LIOK
IIpUMEHEHHE. | HIPOKCOKOMIIIIEKCHI https://m.edsoo.ru/b1f2beal
IUHKA
[IpaxTnueckas padora Ne 8. Pemenue
bubnuoreka [{OK
89 AKCIICPUMEHTAIIbHBIX 337124 110 TEME
" " https://m.edsoo.ru/abe352ea
Mertaibsl 10OOYHBIX MOArPYII
90 Pemrenne 3ama4 pa3InyHbIX THIIOB bubnuorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O00011IeHE B CHCTEMATH3aIU
91 M3y4EeHHOTO MaTepraia mo TeMe bubmmorexa LHOK
" ya " p https://m.edsoo.ru/e91fe975
Metaminl
9 KonrtponbHas pabora no Teme bubnmnoreka [HOK
"Mertamuipr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOM bubmuoreka [JOK
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Posne xumuu B o0ecieueHnn
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA. bubmuorexa [IOK

ITonsTie o HAayYYHBIX ME€TOAax
HUCCiIca10BaHUs BEIICCTB

https://m.edsoo.ru/080fe1f0




Hayunble mpuHIIUAIIBI OpraHU3aIUH
95 XMMHYECKOTO IMPOU3BOICTBA. | bubnmnoreka HOK
[TpombIIITIEHHBIE CITOCOOBI MOTYYEHUS https://m.edsoo.ru/2e45a44f
BaXKHEHUIIINX BEIIECTB
XHUMHYECKOE 3arpsi3HEHUE
96 OKpY>KaloIlle CpeJibl U €ro 1 bubmorexa OK
PYAIOTIEH Epea https://m.edsoo.ru/9f1 1bf51
MOCTIEICTBUS
97 XHUMHS ¥ 37J0POBbE YEIIOBEKA. 1 bubnunoreka LIOK
JlexapCTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721
08 Xumust nuiy. Pojib XumMuu B | bubnuoreka [IOK
o0ecrieueHY MTUIIEeBON 0€30MMaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u mapdroMepHbie 1 bubnnorexa [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XuMus B CTpOUTENIbCTBE. BaxkHelme
100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1 bubmorexa [IOK
P Pyich https://m.edsoo.ru/61e69003
Marepuabl
XuMHS B CETLCKOM XO3SMCTBE.
101 Oprannyeckue 1 MUHEPATbHBIC 1 bubmmorera OK
P P https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaru3anus 1 00001IeHHE 3HAHUH | bubnuoreka [{OK
10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

o Xwumus / I'abpuensu O.C., OctpoymoB WN.I'., Ciankos C.A., AKIHOHEpHOE 00IIIECTBO
«M3marenscTBO «lIpocBemenne»
o Xwumus, 10 kmacc/ I'abpuensu O.C., OO1IECTBO C OTpaHUYCHHOW OTBETCTBEHHOCTHIO

«JIPODA»; AxnimonepHoe o6mectBo «M3marensctBo «lIpocBemenuey
METOINYECKHUE MATEPHUAJIBI U151 YYUTEJIS

1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Meroauueckoe mocodue — 0a30BbIil ypoBeHb)» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01mas XuMus B TecTax, 3a/1a4ax, yrnpaxHeHusax. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeszkun, A.A.VmakoBa «Xumus 11 knacc: KoHTponbHbIE U
poBEpOUHbIE PabOThI K yueOHuKy». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronbHas kaura amns
yuurensi». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensH, I'.I'.JIsicoBa, A.I'.Benenckas «Xumus 11 kmacc: HactonpHas kHuTa 151
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aia4uu o XMMHUHU U CIIOCOOBI UX
pemerus» - M.: «/Ipoday, 2021rox.

7. B.I'. JlenncoBa «Xumus 11 xinacc noypounsie miansl no yueouuky O.C.I'abpuensna,
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

http://www.chemnet.ru ['azeta «Xumusi» U caT 11t yuurtens «5 uay Ha ypoK XUMHUU»
http://him.1september.ru Equnas xomtekmus LIOP: TIpenMernas KomaeKus « XAMHUsI
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuUHbIE SKCTIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o0meo6pazoBaTeibHOro mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickasi oaumnuaia MKOJIbHUKOB IO XUMHUH
http://chem.rusolymp.ru Opranuyeckas XuMusi: JIEKTPOHHBIN YIEOHUK JJI CPEAHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUH: 3JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpbITBINH KOUIEK: XUMUS
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