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MOSICHUTEJIBHASA 3AIIUCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IpOrpamMMbI CpeIHEero o011ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTeldbHBIE MPOTPaMMBbI, U
OCHOBHBIX ToNIOkeHU «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHsST HA YPOBHE YINIYOJIEHHOTO HW3YYEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIMIMMCS YCIOBUSIM KU3HU B COLIMYME, a TAKXKE IS
MPOJIOJDKEHUs O0Oy4YeHUs] B OpraHu3anusx mpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHOW M3 IPUOPUTETHBIX JUCIIUILIVH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  MHTEpIPETallii0 B  COOTBETCTBUM €  OCHOBOIOJIAralOIIUMU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ynbTaToB OOydeHHUs M TpeOOBaHWUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUAETENBECTBOM TOMY, SIBISIFOTCSA CIEAYIOIIHME BBINOJIHSIEMbIE MPOrpaMMOMN IO
XUMUHU (QYHKIHH:

e uH(POPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredynBaer
MOJlyuY€HUE NPEJCTaBICHUS O UENsIX, COJEp)KaHWM, OOIIeill cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PA3BUTHUSI 00YUAIOLIUXCS CPEACTBAMU MIPEAMETA,
M3Yy4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: MPUHLHIIOB CTPYKTYpPHUPOBAHUS M IOCIIENOBATEIbHOCTH
U3y4YeHHUs Y4eOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 0O0pa3oBaTENbHBIX JIOCTHKEHUN OOydarommxcs B
pamMKax HMTOTOBOH arrectaud B (GopMe E€IUHOT0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.



[Tporpamma asist yriayOGin€HHOTO U3yUeHUS! XUMUU:

e YCTAaHABIMBAECT HMHBAPHAHTHOE MPEAMETHOE COJEpKAHME, 00S3aTeIbHOE
JUISL W3Y4YEHUsS B paMKaX OTACHBHBIX MNpOQuUiIeH, NpemrycMaTpuBaeT
pacrmpesiefiecHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET NPUMEPHOE pacHpeleieHUue Y4eOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUISl UBYUYEHUSI OTJICTBHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOTro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1EJIe U 3a]1ay U3y4YEeHHUs NpeaMeTa
Ha yriIyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOYyYalolEerocss IO OCBOCHHIO
COJZIepKaHMs IPeIMETA.

[Io BceM Ha3BaHHBIM MO3ULHKSAM B MNpOrpaMMe MO XHUMHUHU NIPEAyCMOTpPEHA
MPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOW MporpaMMol MO  XUMHUU
o0s13aTeNIbHON (MHBApUAHTHOW) COCTABJISIONIEH COJEpKaHMs yueOHOTO MpeameTa
«Xumus» ocTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTABJISIFOIIEH,
KOTOpasi JI0JKHA OMNpPEAEIAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHUentyainbHbIMH mnoJsiokeHusmu PIrOC COO o
HAa3HAUYCHUU TIPEAMETOB 0a30BOTO M YIUIYOJEHHOTO YpPOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OOyYEHHMsSI Ha ypPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YIUNIyOJIEHHOIO U3Y4YEHHUS HAlpaBlIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  A3TaloM  MOJYYEHUs  XHUMHYECKOTro
oOpa3oBaHHsS B paMKaX M3y4YEHHUs CIEIHUAIBbHBIX €CTECTBEHHO-HAYUHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHETO MPOo(eCCHOHATBEHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO HA paclIMpeHue W  yriayOJieHue TEeOopeTUYEeCKOM |
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX OMNpPENeAEHHbIN Mpoduih
oOy4eHHsI, B TOM YHCJIE C TIEPCIIEKTUBOMN TTOCICAYIOIETO MOJIYICHHS XUMHUIECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk miIaHUPYEMBIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHOM MPOTPpaMMBbI CpeAHEro oO0IIero o0pa3oBaHUS



U3y4yeHue ImpeameTa «XuUMHUS» OPHEHTHPOBAHO TAaKKE€ Ha pEIICHHE 3a]a4y
BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3alUU y4eOHOro TpyAa H
OOOOLIEHHBIX  CIIOCOOOB  JEATEIBHOCTH, HUMEIOUIMX MEXIUCUUIUIMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocTaBngOmuMy npeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHbIE Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHuueckas Xumus». [Ipu onpeneneHun noaxon0oB K 0TO0PY U CTPYKTYpPHOI
OpraHM3allMd COJAEPXKAHUSA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHaTel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJaE€HHOTO
YPOBHEHN U3YUYECHHUS NIPEIMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HAHWI MOJydYaeT ONpeNeIEHHOE TEOPETHUYECKOE JIOMOJHEHHE, IO3BOJISIOINIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOrO
Matepuana. Tak, Ha yrayOJn€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN HAa OCHOBE PACIIMPEHUS U YTIIyOJIeHUs
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUsSI PEAKLUM, pacCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
M TepMOAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuonnueckon
CUCTEMbl  XHMHUYECKHUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSACHSAETCS C TOYKU 3PEHUS IHEPreTUYECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TaKXKe C TOYKH 3pEHHUs MEXaHU3MOB e€ oOpazoBaHus. M3yueHue
TUIIOB ~ peakuud  JOmoJHseTcss  (opMHpOBaHMEM  MpeACTaBICHUM 00
IEKTPOXUMHUYECKUX IpOIEccax M NEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMHUU MNpPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUN yaenseTrca 0co00e BHUMaHUE BONPocaM 00 3IEKTPOHHBIX 3P deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XUMHUU
yIayO0aEHHOTO YPOBHS M3YUYEHUS ISl KJIACCOB OMpeeaEHHOTro mpodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUH K oOmei cucteme
IPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEXHbIEC IpeaMmeTsl. Tak, Hampumep,
B COJEpKaHUM IpeaMeTa IS KJIacCOB XUMHUKO-(pu3ndeckoro mpoduius Oosbiioe
3HaYeHHe OyIyT UMETh 3JEMEHTHl yueOHOro Marepuana mo obmed xumuu. [Ipu
U3y4YeHUU TMpeAMeTa B JAHHOM Cllydyae akIeHT OyaeT cjenaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUM B XUMHUU U B (PU3HKE: AaTOMHO-



MOJIEKYJISIpHAsE Teopusi (MOJEKYJIsApHasi Teopusi B (U3HUKE), 3aKOHBI COXpPAHEHUS
MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeAMEeTa JUId KIACCOB XUMHKO-
Ounonornyeckoro nmpoduiist OONbIINNA yACIbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXKHOCTBH i Oosee
OOCTOATENIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJST, K MPUMEPY, TaKue
CTPYKTYpHBbIE KOMIIOHEHTbBI, KaK JUIOUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KHUCJIOTBI U Apyrue. I[Ipu 3TOM 3HaHHA O COCTaBE M CBOMCTBAX IPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy’)KaT OCHOBOW I W3Y4YCHUS
CYIIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHAyYHBIX METO/I0B [TO3HAHUS U OIBbITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHUsS» Ha YriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MaremaTuka u
uHdopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YpOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO U CpeJHero ooduiero oopazoBanus (Ha 6a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYJIbTYpBI. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3yueHUs NpeaMeTa Mpeirosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmMupoBaHME TPENCTABICHUN: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XUMHUH B
CIUCTEME €CTECTBEHHBIX HayK M e€ Beayliell pomu B oOecnedeHuu
YCTOMYMBOTO  pPa3BUTHA  YEJIOBEYECTBA: B  pEHIEHUH  MpoOJemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3IAHUH HOBBIX MAaTE€pPUAIOB, HOBbIX UCTOUHUKOB YHEPTUH, B
o0ecCreYeHnn paloOHaIbHOTO MPUPOJONONIb30BaHMUA, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl 4Y€lOBEKa, a TaKXKe JKOJIOTMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MMPUPOIHOI cpefe;

e OCBOCHME CHCTEMBl 3HAHWW, JIKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUPA: (PyHIAMEHTAIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISPHOM,  HAJAMOJIEKYJIDHOM, O  TEPMOJAMHAMUYECKUX U



KHHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMHUYECKUX pPEaKUUl, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX M JUCHEPCHBIX CHCTEMax, 00 00Iux
HAyYHBIX MPUHLUINAX XUMUYECKOT0 MPOU3BOJICTBA;

dbopmupoBaHue y oOy4Jaronmxcs OCO3HaHHOTO MTOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN ISl OOBSICHEHUS
KIIIOYEBBIX MW U MPOOJeM COBPEMEHHON XWMHUH, IJISI OOBSICHEHUSA W
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOLY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOTrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M MPOW3BOJCTBEHHOW JAESITENBHOCTH YEJIOBEKAa, CBSI3aHHOM C
XUMUYECKUM  MPOU3BOACTBOM, HCIOJb30BAHMEM M  IepepabOTKON
BEILECTB;

yrayOneHue  OpelCcTaBiICHMH O  HAy4yHbIX  METoJaxX  IO3HaHWS,
HEOOXOJUMBIX Ji NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SBJIICHHUI, HMEIOIIHUX MECTO B
NPUPOJE, B MPAKTUYECKON IEATETbHOCTH U MOBCETHEBHOM KU3HH.

B mmaHe peanmu3anuu IEPBOOYEPENHBIX BOCHHUTATEIBHBIX W PAa3BHBAIOIIMX
(GYHKIUI LETOCTHOW CHCTEMBbI CpelHEro o0IIero oOpa3oBaHMsI IPU H3YyUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETHU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAAHBIX HMCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHWIO U TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00I1IeYEJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTEeM oOyuaromuxcs, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHUIO YCHENTHOM MPpo(heCCUOHAIIBLHON U OOIIECTBEHHOM JeATebHOCTH,
OTBETCTBEHHOTO OTHOIIICHUSI K CBOEMY 370pPOBBI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HWU;

dbopMUpOBaHUE YMEHHMH M HaBBIKOB Pa3yMHOTO IPHUPOJIOINOJIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKOMN KyIbTYphl, MPUOOPETEHNE ONbITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIIBHOCTH.

OO61Iee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI M3YUCHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE CpemHero obmiero odpasoBanusi, cocrabisier 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B Hefienio).



COIAEPKXAHUE OBYUEHUSA
10 KIIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3ny OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoda: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIjepoja. XHMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoaa. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBSI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbINM). TUNbl NEpEeKpbIBAHHMS ATOMHBIX OpOUTane, G- U T-CBS3U.
OnunapHasi, 1BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannyeckux BemiecTB. [loHsTne o CcBOOOAHOM paaukane, HyKJIeopuie Hu
anexkTpodue.

Teopuss crTpoeHnss oOpraHudeckux coeauHeHnt A.M. byrtnepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUH CTPOCHHUS
OpraHUYEeCKUX COeAUHEHUH. MonekynspHble W  CTPYKTYpHbIE  (POpPMYJIBL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalEHHasl,
ckenetHas. M3omepuss. Buapl u3omepuu: CTPyKTypHas, IPOCTPAHCTBEHHAs.
DneKTpoHHBIE YPHEKTH B MOJIEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kinaccupukamu opraHuyeckux BeriecTB. [loHaTtue o
bynkunoHaapHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHenuin (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUMU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX NPEBPALLCHUM:
O3HAKOMJIEHUE C O00pa3laMy OpPraHUYeCKHX BEIIECTB W MarepuajaMd Ha HUX
OCHOBE, OMbITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IPU HArPEBAHUU
(nnaBnieHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Aunkanbl. ["'oMoJIOTHYECKHM psii allkaHOB, o01as popmyJsia, HOMEHKJIATypa U
M30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriaepoaa, 6-cBs3b. DU3NUYECKUE CBOWMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JNETUAPUPOBAHUS, IUKIN3ALNHN, TMPOJIN3a, KPEKUHra, ropenus. IIpeacrasienne o
MEXaHU3ME PEAKIUN PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHMSI M XMMHUYECKHUX CBOMCTB MalbIX (LMUKIOMNPOMNaH, LHUKJIOOyTaH) W
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKeHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-cBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: PEAKIUU IPUCOCIUHEHHUs, 3aMEIICHUSA B O-IIOJI0KEHUE
IIpU JBOMHOM CBs3M, INOJMMEpU3aluu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, W30JMPOBAHHbBIE,
Kymyaupoganusie). OcCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUs U TPUMEHEHUE aTKaUEHOB.

Aunkunbl. ['oMonorudeckuii psijy alikuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMUYECKHE  CBOMCTBA:  pEaKUUMU  IPUCOCAUHEHHUs,  JUMEpHU3ALUA U
TpUMEpHU3alun, OKUcIeHNs. KuCIoTHbIE CBOKMCTBA AIIKWHOB, UMEIOIIMNX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YTIeBOJOPObl (apeHsl). ['oMonoruueckuil psii apeHOB,
oOmast popMysa, HOMEHKIATYpa U U30MEpPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKyibl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30IbHOM KOJIbLIE U
YIJIEBOJAOPOJHOM pPaJUKalle, PEAKUUU NPUCOCIUHEHUS, OKUCIECHUE T'OMOJIOTOB
oensona. I[lpencraBienre 00 OpPUEHTUPYIOMIEM JCUCTBUM 3aMECTUTEIEH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamus ctupoia. CriocoObl MOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKUX YIJIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomyTtHeie HedTsHBIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KamenHslif yrojib u npoaykThl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHM), pU(DOPMUHT, THUPOIIH3.
[IpomykThl mepepabOTKH HEPTH, NX TPUMEHEHNE B TPOMBIIIUICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHOrpynmy. /JleficTBHe Ha TaJOreHNpPOM3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJECHCTBUE aleTUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIACTMACC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHHE MOJICKYJ
YTJIEBOJOPOIOB U FaJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoacoaepxamme opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MoJekya (Ha mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusnyeckue CBOWCTBA  NpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XHUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIIECHUs, JEeruaparaluy, OKHUCIEHUs,
B3aMMOJICUCTBME C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTtBeHHas peakuusi Ha OJJHOATOMHBIE CIIUPTHI. J[efcTBUE 3TaHONIA U METAHOJIA
Ha opram3M uenoBeka. CrmocoObl TMOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ASTUJICHIVIMKOIb W TriulepuH. duszndeckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHue o MexaHu3Me peakuuid HYKICO(PUIHHOTO 3aMElICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOJy4YeHUS W MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
O0enzosibHOTO sipa. Puszndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s! osrydeHus: U npuMeHeHue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. ~XUMHUYECKHME  CBOICTBAa  QIbJETWAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KHUCIO0T. M30oMepus n HoMeHkiiatypa. @usndeckue cBOMCTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKALMM, PEAKIUU C YYacTHEM YIJIEBOAOPOJHOTO paJuKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTtenu BbICIINX
KapOOHOBBIX KHCIIOT: CTEapUHOBas, MaJbMUTHHOBAsA, OJEUHOBas, JUHO/EBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OTyUYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKMPOB, COAEPIKAIIUX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwras xapakTepucTHka yriaeBooB. Knaccudukanus yrieBoaoB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapuIbl: TIIOKO3a, (GpPyKTO3a, rajgakrosa, puodosa,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuisl: caxaposa, MajJbTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
INIMKOTeH W Hemwnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIIOI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJU3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydeHUue >3PUpoB emtonao3bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIEpUMEHTAIbHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHUpPTa JAUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBoiCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
¢denomns», «KapboHnoBbie kucaoThl. ClioKHbBIE 3)UPBD».

A3oTcoep:kaniue OpraHnyecKue coeJuHeHms.

AMMHBI — OpraHMYecKUe MPOU3BOAHbIE amMmMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue © apoMaTHYeCKue; IEepBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Moiekyin, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (QU3NUYecKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIusSHUE TPyl aTOMOB B MOJeKyJie aHuiauHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHwiMH. CrocoObl
NOJIy4YeHUs] M NpuUMeHeHue anudarnueckux amuHoB. [lonyuyeHue aHunIMHA U3
HUTPOOEH30a.

AmuHOokucioTel. Homenknatypa u uzomepus. OTaenbHble IPeICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @PU3Nyeckue CBOMCTBA  AMHHOKHCIIOT.
XHUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUM, peaKlus MOJMKOHACHCALMM, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OEJIKH.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypalusi OEJKOB NMPH HArpeBaHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A30TcofepKallue  opraHuyeckue — coeauHeHus’» U «Pacmo3naBanue
OpPTraHUYECKUX COCTUHEHUIN.

BbicokoMoJIeKy/ISIDHbIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN —
MOJIMMEPU3ALIS U MOJTUKOHIEHCALU.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
HNOJMBUHWIXJIOPHU, TOJMCTUPOJ, IOJMMETUIMETAKpUIaT, MOJUKapOOHAaTHI,
nogudTHIEeHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBINI Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJOPOTPEHOBBIN, H30TPEHOBBIN) U CUIMKOHBI. Pe3uHa.

Bonokna: HaTypasbHbIe (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonmumepsl CHELUATBHOTO HA3HAYCHHUS (Tecmon, KEBJIap,
AIIEKTPOIPOBOIALIME OJIMMEPHI, OMOpa3iaraeMble OJUMEPHI).

OKCIEPUMEHTANIbHBIE METOJbl HW3YUYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJIaCTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIAIM  JJIEMEHTOB, BXOJIAIIMX B €r0 COCTAaB, HAaXOXKICHUE
MOJICKYJISIPHON  (pOPMYJIbI OPTaHMYECKOTO0 COeAUHEHHS 1Mo Macce (00béMy)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) NPOIYKTOB
peakluMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYJIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NIOJIyYEHUs], ONPENEICHUE JIOJAM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXXnpeaMETHBIX CBA3EH IPU U3YYEHUU OPraHUYECKONM XUMHUU B
10 kiacce OCYLIECTBIISETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX EeCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IIKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHUE, H3MEpPEHHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BELIECTBA, (PU3MUECKHE BEJIMYMHBI, €IWHULBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepOoTpOodHBI TUN MHUTAaHUA, OpPOKEHUE,



doTrocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.
["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.
TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.
11 KJIACC
OBIIAS U HEOPTAHUYECKAS XUMUS

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYEeCKUi 3meMeHT. M3oTomnbl. CtpoeHue
AIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHUEeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAIISIM.
DOnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXJEHHOM COCTOSIHMH, 3JIEKTPOHHbIE KOH(HUIYypallMH HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[Tepnognueckunil 3akoH u Ilepuoanyeckas cucreMa XMMUYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEpUOAMYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IMPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM M IepuoaaM. 3HA4YEHUeE
nepuoauueckoro 3akona /[.1. Menneneesa.

XuUMHYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckasi. MexaHu3Mbl 00pa3oBaHUs KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBs3u. BonopongHas CBA3b.
MexmoneKyIapHbIe B3aUMOICUCTBUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MPUMEPE COCTMHEHUM
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coequHEHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  [HUIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunubie pactBopsl. [Ipencrasienue o
KOJUTOMIHBIX pacTtBopax. CrnocoObl BBIPRXEHHUS KOHILIEHTPALIUA PacTBOPOB:
MaccoBasi JoJIsl BEIECTBA B PaCTBOPE, MOJISIpHAst KOHILEHTpalus. HacellleHHbIe 1
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukarys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHAIBLHEIC
Ha3BaHUS OTICJIbHBIX MIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MAacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAIICHUS
HHEPrUU MPU XUMHUYECKUX peakiusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXuUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKinu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakiuu. XUuMHUueckoe paBHoBecue. KoHncranra
XUMHYECKOr0 paBHOBecHUsl. PaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TeMIIEpaTypa, AaBJICHUE U KOHIICHTPAIIMU BEUIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  AJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnuTenb W BOCCTAaHOBUTENb. [lpomecchl OKHUCIEHHSI W BOCCTaHOBJIEHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETon 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
pa3lioKEHHWE TMEPOKCUJAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aropa, MOJAEIH
KPUCTAJUIMUECKUX PENIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xuMmusi.

[Tomoxenne HemeraiuioB B llepmoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znuecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydenue, ¢usnueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxknenue B mpupoje, crnocoObl MOodydeHus, (U3NYECKUEe U
XAMHUYECKUE CBOMCTBA. | asloreHOoBOAOpOAbl. BaxkHeunire KuciopoacoaepKaline
COEIMHEHUS TajoreHoB. JlabopaTopHbIe U TMPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHS
rajgoreHoB. [[ppMeHeHne raJoreHoB U NX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoje, CIOCOObI MOJYYEHHS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHnue B Tmpupojie, CHOcoObl MONy4YeHUs, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUAbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCIIOTHI ¥ UX cosii. OCOOEHHOCTH CBOMCTB a30THOM KucHOThL. [Ipumenenue a3ora
U €r0 COeTMHEHHUI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnenue B mpupoje, CrocoObl MOITydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuii. Pochopubie
ya00peHus.

VYrnepon, HaxoxJIeHWE B IpUpole. AJUIOTPOIHBIE  MOJUDUKALINUH.
dusnyeckue W XHUMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriaepoaa(ll), oxcun yrmepona(lV), yronenas kucimora u e€
colii. AKTUBUPOBAHHBIA YyTroyb, ancopOuusa. Dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMy4eHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonmoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToOMOB MeTauioB. OOrmue
dbusnueckue cBorcTBa MeTauioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CrmiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  MetawioB.  OOmMe  CrocoObl
MOJTyYeHUS METaJJIOB: THIPOMETAILTYprus, NUPOMETAILTYPIHUs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mas xapakrepuctuka MmetamwioB |A-rpynmer [lepuonnueckoit cucTeMsl
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydyeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE MPOCTHIX BEIIECTB U UX COECTUHEHUH.

Obmas xapakrepuctuka metauioB |IA-rpynmer [lepuoguueckoit cuctembl
XUMHUYECKHX JJIEMEHTOB. MarHuii W KajublUi: TMoOJlydeHue, (u3nYecKue u
XUMHUYECKHE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB W HMX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHUIL: TIoNTydYeHue, pu3ndeckre 1 XMMHIECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonydeHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBAa MapraHia M €ro COEOUHEHHU.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(Vl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKMCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUpbl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). Ilonmyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3yueHre oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMM «MeTrauibl W CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M JKEJI€3a C pacTBOpaMU KHUCIOT U
1IeJI0Yeil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbI METAaJVIOB, B3aUMOJICMCTBUE THAPOKCHUIOB ATIOMUHUS M IIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«T"anorensr», «Cepa u €€ coeAMHEHUA», «A30T U (HOocPop U UX COEAUHEHUS»,
«Mertaibl TJIaBHBIX TOATPYIID», «MeTauibl HOOOYHBIX MOATPYII.

XUMUS U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4YHbIX METOJax II0O3HAHHWS W METOAOJOTHMH HAYyYHOTO HCCIEIOBaHUS.
Hay4Hble NpuHIUITBEI OpraHu3alid XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMbllieHHbIE CIIOCOOBI MOIYYeHUSI METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEW Cpeabl M €ro IMOCIEACTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMHsiT © 340pOoBbe uenoBeKa. JlekapcrBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHM B pa3BUTUN MEIULIUHBI.



XVMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHMUsl IpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIIUE CTPOUTEIbHBIE MAaTepuaibl (LEMEHT,
OCeTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KE€paMHUKa.
Marepuaisl 1iis 31eKTpoHUKU. HanoTexHoIOTNH.

Pacuérnblie 3anaun.

PacuéTpl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WK O00BEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00BbEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKUUU, €CIH OFHO U3
BEILIECTB HMMEET MpUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHLIEHTpalMy BEUIECTBA B pPACTBOpE, JOJIM BBIXOJA MNPOAYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpraHW4eCcKoM XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHSITHM, TaK ¥ TOHSITHH, MPUHATHIX B OTIEIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCuPUKalus, NePpUOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHp, MaKpOMHp, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPIe€TUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kiaeTka, opraHus3M, dKocHcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YIIIEBO/bI, HyKJICMHOBbIE KHCIOTHI, (PepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOTAaeMbI€, TOILIUBO,
pecypchl.

TexHOorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIUICHHOCTD,
dbapmaneBTUUECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMIPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpPpUAJIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[IJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHKA ITPOI'PAMMBI 110 XUMUWN
HA YT'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHU A
JINYHOCTHBIE PE3YJIbTATBHI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHsD» Ha YPOBHE CPEOHETO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTaBISIONIAC: OCO3HAHHE
OOyJarOIMMHUCSI POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICTICHUIO; HAIMYNE MOTHUBAIUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHUSA IpeaMeTa «XHUMHUS»  OTPAXKAIOT
c(hOpPMHPOBAHHOCTH OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJaromumxcs B MPOLeCCe pealiu3alii 00pa30BaTEeIbHOU EITEIIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIBLHOCTH
oOydJaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBQXXEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATEJBHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apTyMEHTBI JPYTUX TIPU aHATU3€ PA3IMUYHBIX BUJIOB YUYCOHOM IS TEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUST XUMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAyKU €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MMOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpPECA W TNO3HABATEJBHBIX MOTHBOB B IMIOJYYEHHH M IMOCIECAYIOUIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBSI3aHHBIC C XUMUUYECKHUMHU SBJIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS TMOCIEIACTBUM
MOCTYIIKOB;

4) popMuUpoOBaHUSA KYJbTYPbI 310POBbS:

MOHUMAaHUSI [IEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DH3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIIO/IeHUsT TIpaBWJ O€30MacHOro OOpalieHusi C BEHIECTBAMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  YueOHO-HCCIeI0BaTeIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYruxX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a]a4y
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4eHUI0 npodeccuil pa3imyHOro poja, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXEHUS K TPYY, JIIOISIM TPyAa U pe3ybTaTaM TPYJAOBOM IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHH
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0,10rH4eCKOro0 BOCIUTAHUS

HKOJIOTUYECKH I11€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

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

OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JTOCTIDKCHUNW XUMHH  JISI
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;



AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKAIOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJM4usl Pa3BUTOr0 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NIPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poju B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeaCcTaBlIeHus. 00 OKpY:KaroleM MUpE KaKk O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOJTHOTO PAaBHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUUMOCTH XUMHUU JJIsI  COBPEMEHHOM
UMBWIN3ALMA: B €€ TyMaHHUCTHYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOW 0a3bl MaTepUabHON KYyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUU
YCJIOBUM YCHENTHOTO TPY/a U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro Mupa u
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caM0OOOpa30BaHUI0, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3MYHbIX cepax MpodhecCuoHaTbHON
JEATEIIbHOCTH.



METANPEJMETHBIE PE3YJIBTATHI

MeTtanpeamMeTHbIe pe3yabTaThl OCBOSHHS MPOrPaMMbI TI0 XMMHUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUMMblE IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W chenuuKy MeTOIOB TIO3HAHUSA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPTHs, SIBICHHUE,
poIece, CUCTeMa, Hay4dHbIA (paKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCaJIbHbIC y4eOHbIC NIeWCTBUS (TO3HABaTEIbHbIC, KOMMYHUKATHUBHbIE,

peryJISITUBHBIC), o0ecIIeYnBaroIne dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00yJarOITXCs;
CITOCOOHOCTH o0yyarommxcs HUCIIOJIb30BATH OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIE yYCOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yJbTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICHCTBUSMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeMCTBHUSA:

CaMOCTOSITeIbHO  (DOPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTECPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACITEIbHOCTH C TOCTABJICHHBIMU LIEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUSA:
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W yCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS IS OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KiIacCHU(PUKAIMU BEIISCTB U
XAMUYECKUX PEAKIIHI;

YCTAHABJIUBATh TPUYUHHO-CIICICTBEHHBIC CBA3M MEXAY H3y4a€MbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYKICHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUHU CHUMBOJWYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MNPAKTUYECKUX 3ajady,



IPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJECTh OCHOBAMH METOJOB HAyYHOI'O IO3HAHUS BEUIECTB M XUMHUYECKHUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (hOPMHUPOBAHMS THMIIOTE3BI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUSA M  IPOBEACHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHNS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUS MPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTH;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orObope wuHPOpMaLMK, HEOOXOAMMOM [JIsi BBIIOJHEHHS y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMYy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYYHBIM fA3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WIIH
JUCKYCCHH, BBICKA3bIBaTh UI€U, (GOPMYJINPOBATH CBOU MPEJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;



BBICTYNATh C TIPE3CHTAIMEH pe3yJbTAaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThI MO MCCIICOBAHUIO CBONCTB
M3y4yaeMbIX BEIECTB, peaau3aluu yueOHOro MpoeKkTa, u (OpMYyJIMPOBAThH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HMCCIICAOBAaHUN MyTEM COTJIACOBAaHUS TO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHHMBeEpPCAJbHbIE YUeOHbIE NelCTBUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IIO3HABATEILHYIO
JeATEIIbHOCTh, Ompeessas e€ IMend W 3ajadyd, KOHTPOJIUPOBaTh W 10 Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBAaTh MpeajiaraeMblii  aJrOpuTM ACHCTBHM IpHU
BBITIOJITHCHUHA YYEOHBIX U HCCJICAOBATENBLCKUX 3a7ad, BBIOMpaTh HamoOoJee
3¢ (eKTUBHBIN CcrOCO0 HX pemeHus ¢ Y4YETOM IOJYyYEeHHs HOBBIX 3HAHUM O
BEIIIECTBAX M XUMHUYCCKHUX PEAKITUSX;

OCYILIECTBIIATH CaMOKOHTPOJIb JICSITEIBHOCTH Ha OCHOBE caMoaHalIu3a Hu
CaMOOIIEHKH.

IHNPEJIMETHBIE PE3YJBTATHBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMEI 10 XUMHUHU Ha yTiTyOI€HHOM
YPOBHE Ha YpPOBHE CpeaHEro oOImero oOpa3oBaHHUs BKIOYAIOT CIEIU(DHUCCKUC
JUIs1 y9eOHOTro mpeaMeTa « XUMHUs Hay4dHbIC 3HAaHHS, YMEHUS U CIIOCOOBI ICUCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOPA30BAHUIO 3HAHUH, BUBI JICSITCILHOCTH
M0 TIOJYYCHHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWA B PA3IMYHBIX yUeOHBIX
CUTyaIlUsX, a TAK)KE B PEaJbHbIX )KU3HCHHBIX CUTYaIlUsIX, CBI3aHHBIX ¢ XuMuel. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIC Pe3YyJbTaThl MPEJACTABICHBI IO TOJaM
H3YyYCHHS.

10 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XUMUSD)
OTPaXKAFOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK M €€ polM B OOCCIICYCHUH YCTOWIHUBOTO
Pa3BUTHS YEIIOBEUSCTBA B PEHICHUU TPOOJIEM 3KOJIOTHYECCKOM, SHEPTETHUCCKOW U
MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHUKOB SHEPTHH, B obecrnieueHUN paIoOHaIbLHOTO
MPUPOOTOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KyJIbTYpPbI
YeJIOBeKa, a TakKKe »JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOITOJIATAIOIINE TOHATUS — XUMHUYECKUH DJIEMEHT, aTOM, SAPO U JIEKTPOHHAS
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIus aTOMHBIX oOpOuTaned, HOH, MOJEKYJa,



BaJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTb, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJIApPHAsI Macca, MOJISIPHBIN 00BEM, YIJIEPOIHBIN CKeNeT, (yHKIIMOHATbHAS
Tpynmna, paaudkain, CTPYKTypHble QopMmyibsl  (pa3BEPHYTHIE, COKpallEHHBIC,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), W30MEphbl, T'OMOJIOTMUECKUU PsA, TOMOJIOTH, YIJIEBOAOPOAIbI,
KHCIIOPOJ- U a30TCOJAEpKAINE OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIDHBIE COEIWHEHHUS, TEOPUH, 3aKOHBI
(nepuonmyeckuii 3akoH . M. MenneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BenlecTB A. M. byTnepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALEHUS HHEPrud MpHU XUMHUYECKHX pEaKlUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsl PUYUMHHOCTA U CUCTEMHOCTH XMMHUYECKUX SIBICHHI; MpPEICTABICHUS
O MEXaHU3Max XWMHYECKHMX pEaKIUi, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMsl, O B3aMMHOM BJIMSIHUM aTOMOB U IPYIIl aTOMOB
B MOJIEKYJIaxX (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl | u Il pona);
(aKTOJOTMYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUU U 0O€30MaCHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NESATEIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4YHbIX  NPHUHLIMIAX  XUMHUYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKH HePTH);
c(OpMHPOBAHHOCTh YMEHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBATbUX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS NpU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOKCTB OPTaHUYECKUX COEIMHEHMI;
chOpMHUPOBAHHOCTh YMEHHUIA:

UCITOJIB30BAaTh XUMUYECKYIO CUMBOJIMKY JUJISI COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYJI OPraHUUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKLIMA WM PACKPBIBATH UX CYLIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUHA  IMOCPEICTBOM  COCTABJICHMS
AJIIEKTPOHHOTO OallaHca JTUX peakluil, peakiuil HOHHOro oOMeHa MyTEéM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

W3rOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUH
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAUICKHOCTh M3YUYEHHBIX
OpraHMYeCKUX BEIIECTB MO HX COCTaBYy M CTPOCHUIO K OIpeAeTIEHHOMY
KJIacCy/Tpynne COEIMHEHWH, JdaBaTb MM Ha3BaHHUA [0 CHUCTEMATHYECKOMN
HomeHkiatype (IUPAC) u mpuBoauTh TpUBHAIbHBIC HA3BAaHUS IS OTIEIHHBIX
IPEICTABUTENIE OPraHUYECKUX BEIIECTB (3TWIEH, AllETHIECH, TOJIYOJ, TJIULEPHUH,
ATHJICHTJIMKOIb, (PEHOJ, (QopManblIerui, aneTalbJeruj, aleToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJIEMHOBAsA, NAJIbMUTUHOBAS KUCIIOTHI,



[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUe);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs WM HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh, yMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux BemecTB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nuecKkue M XMMHUYECKHE CBOWCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJIKEHOB, aJIKAJUECHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETUJ]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJeBOAOB (MOHO-, AW- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYID  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C MCHOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHWYECKUX COCTUHEHHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbs (HEe(dThb, TPHUPOIHBIM Ta3, Yyrojiib), CHOCOOBI €ro mnepepadoTKu W
MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB IMepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS TPUMEHSATHOCHOBHBIEC OTIEPAIIUUA MBICIUTEIHLHOM
JEATeIbHOCTH — aHaJlu3 U CHUHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTeMaTH3alulo,
BBISIBJICHUE TPUUYUHHO-CJICJICTBEHHBIX CBSI3€M — IS U3YUYEHHUS CBOMCTB BEIECTB U
XAMUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TOHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IUMHCTBA MHUDA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUSI M0 OPraHWYECKOM XUMHUU ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABJICHUHN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHU: TPOBOJUTH PACUETHI 10 XUMHUYECKUM
dbopMynamM U ypaBHEHHSIM XUMHYECKUX PEAKIIUN C UCIOJb30BaHUEM (DU3UIECKUX
BEMYMH (Macca, OOBbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX



BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
(GbopMyJIBI BEIIECTBA MO HW3BECTHBHIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOyKTaM CTrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TO3UIMH  HKOJOTMYECKOM  Oe30MacHOCTH  MOCHEACTBUS  OBITOBOM |
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCIIOIb30BATHIIOYYCHHbBIC 3HAHUS JIJIs PUHSTHUS TPAMOTHBIX PEIICHUN
npo0sIeM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;

c(OpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUN OSKCIEPUMEHT (TMOJyYeHHEe M HU3YYEHUE CBOWCTB OPraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KUCJIOPOJICOJICPKAIMX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PAaclO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIIOACHUEM TPaBUII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
dbopMyIHpoBaTh 1€JIb HUCCIEIOBAaHUS, MPEJACTABIATH B pazindyHoOld dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJII0/IaTh MPaBHJIa YKOJIOTHYECKH 11eJ1eCO00pa3HOT0 MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAOLIEH
MPUPOTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HABATh OIMACHOCTh TOKCHUYECKOTO JEWCTBUS HAa >KHUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIUICHHOCTH U B OBITY C TOYKHU 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh II€JICHANPABICHHBIA TOUCK
XUMHUYECKON MH(POpMaILIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaluu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadbarbiBath €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM yueOHOU 3a1auei.

11 KUIIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHS Kypca «OOIas M HeopraHudeckas
XUMUSD OTPaxKaroT:

chOpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaTbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M TO3HABAEMOCTH SIBICHUN MPUPOJIBI, O MECT€ W 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJIh B OOECHEUYEHUH YCTONYHMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, DHEPreTHUYECKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJIUIHUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
WCTOYHHUKOB SHEPTHH, B OOECMEUYCHUH PAIMOHAIBHOTO MPUPOOMNOIL30BAHMS, B
bopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEd KyJbTypbl 4YEIOBEKa, a TaKxKe



IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHS K CBOEMY 3J0POBBIO U MPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAaHWK, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE TMOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, JICKTPOHHAsE 000JI0UKA aToMa, S-, P-, 0-aToMHBIC OpOUTAIH, OCHOBHOE U
BO30Y>KIEHHOE COCTOSIHHSI aToMma, TMOpUIu3aiusi aTOMHBIX OpOWTalied, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCJIEHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETaJUIMYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKAsT PEIIETKA, XHUMHUYECKasl PpEaKkuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, JJIEKTPOJIUTHYECKAs JUCCOLMALMS, CTENEHb JHUCCOLMALNY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUYECKON peaKIK, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHs SJIEKTPOJIUTHUECKON NHUCCOLMALNU, NEPUOAUYECKUN
3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHUsI MACCHI BEILIECTB, 3aKOH COXPAHEHUS U
MPEBPAILCHHS] SHEPTUHA NPU XUMUYECKUX PEAKIMIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUHM, MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIlME B OCHOBE IOHUMAaHUSA
IPUYMHHOCTH M CHCTEMHOCTH  XUMHUYECKHMX  SIBICHHWI;  COBPEMEHHBIE
IIPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIDHOM H
HAJMOJIEKYJIIDHOM YPOBHSIX; TIPEJICTABIECHUA O MEXaHU3Max XUMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKMX W  KUHETHUYECKHMX 3aKOHOMEPHOCTSIX  HX
IIPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(akToIIOTHUYECKUE CBEICHHSI O CBOMCTBaX, COCTaBe, MOJYYEHHH U O€30MacHOM
UCIOJIb30BaHUHU BAKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M IPAKTHUECKOMN
NEeATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX NPUHIMOAX  XUMHUYECKOIO
MIPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHSITHS MpU
ONMKMCAHUH HEOPTAHUYECKHUX BEILECTB U UX MPEBPALLCHUN;

c(OpPMHUPOBAHHOCTh YMEHHS MCHOJb30BATh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  pPEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTIEIBHBIX
BEILECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCJIMHEHHUSIX, BUJ XHUMHUYECKOW CBsI3U (KOBaJEeHTHas,
VWOHHAs, METaJNIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEETKU
KOHKPETHOT'O BEILECTBA;



c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BELIECTBA 10 UX COCTABY, XMMUUYECKUE PEAKIINH 110 Pa3JINYHBIM IPU3HAKAM (YHCITY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakifu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa u
JPYTHE); CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS U KPUTEPUU IS KilacCU(UKALUU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(pOpMUPOBAHHOCTh YMEHMSI PACKPbIBATh CMBICI MEPUOJUUECKOrO 3akoHa /.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JECKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XMUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPUOIOB
[Tepuonnueckoit  cucremsl  J.MI.  MeHneneeBa,  uWCHOJIb3ysd  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE U BO30YXKAEHHOE HHEPreTUYECKUE COCTOSHHS aToOMay;
OOBSCHATH3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHYECKHMX JJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHHS
UX JJICKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHHE T'€HETUYECKOM CBSA3M MEXJIYy HEOPraHWYECKMMH BEIIECTBAMH C
MOMOILbIO YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

cOPMHPOBAHHOCTh YMEHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
THX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMil  TUAPOIM3a;  peakiui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe r’MIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUA);

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIHUI C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKkIUMu B 3aBHCHUMOCTH OT Pa3IU4HBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3aeicTeuil (mpuniui Jle [larensbe);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEaKluu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO MOJYyYEHUsS CEPHOW KHUCIOTHI, aMMHaKa,
oOIMe HayyHble MPHUHIMIBI XUMUYECKHUX MPOU3BOJCTB; IEIE€CO00Pa3HOCTh



MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUA SIBJICHUM NpUpoabl — HAOIIOIEHUE, H3MEPEHHE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX,
YMEHHUS IPUMEHSTH 3TU 3HAHUS MPU IKCTIIEPUMEHTATIHLHOM HCCIICIOBAaHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHUM, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JACSTEIbHOCTH YEJIOBEKa U B TTOBCEAHEBHOM JKU3HU;

c(hOpMHPOBAHHOCTh YMEHHUSI BBISIBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMUA U TIPEJICTABIICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o0Jiee 0CO3HAHHOTO MTOHUMAaHUSI MATEPUATIBLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA MPOBOJUTH PACUETHI: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00BEMY OJHOTO M3 YUYaCTBYIOIIUMX B PEAKIMHU BEIIECTB; TEIJIOBOTO 3(dekTa
peaKkIuy; 3HA4YCHUs BOJAOPOJHOTO MOKa3aTesisl pacTBOPOB KHCIOT M IIEIOYeH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKUHH, €CIM OJAHO U3 MCXOJIHBIX BELIECTB JTaHO B BHJIE pacTBOpa C
OTpeIeIEHHOM MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WUIM JIaHO B H30BITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA  JKCIIEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KaUeCTBEHHOIO COCTAaBa HEOPIaHMYECKHUX BEILIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEILECTB C TOMOIINBI) HWHIWKATOPOB, W3YyYCHHUE BIIUSHUSI
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIIEPUMEHTANLHBIX 3adad 1o Temam «Metamey u  «Hemertammey) ¢
COOJTI0O/IEHEM TIpaBUil O€30MacHOTO OOpAaIIeHHs C BEIIECTBAMHU U J1a00paTOPHBIM
obopynoBaHueM, (GopMyJUpOBaTh I€Jb HCCIECAOBAHUS, TMPEJICTABIATH B
pa3MYHON (popMe pe3yiabTaThl AKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATHUX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocysol u j1abopaTopHbIM OO0OpyJOBaHWEM, OOpallleHUsT C BEIIeCTBAaMU B
COOTBETCTBHM C HWHCTPYKIMSAMH TIO BBITOJHEHUIO Ja0OPATOPHBIX XHUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIbBHOCTH B LIEJIIX COXPAHEHUSI CBOETrO 3/I0POBbS, OKPYKArOIIEl MPUPOIHON
cCpeabl U JOCTUXKEHUS €€ YCTOWYMBOrO Pa3BUTHUS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOI'0 JIEUCTBUSL HA YKUBBIE OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEIECTB, MOHUMas cMbIci nokazatesns [IJIK;



c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TNYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHaS
JauTepaTypa, CpecTBa MaccoBoi uHbopmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHAJTM3UPOBATBXUMUYECKYI0 HMH(]OpMalmio, epepadbaThiBaTheé U HUCIOJIb30BATHB
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.
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bu6mmorexa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.edso00.ru/d69df650
Hroro mo pazueny 35
Pa3nen 3.Kuciopoaconep:xanue oprann4ecKkue coeJHHeHUs
3.1 Cnuptsl. ®enon 11 1 bubnmorexa LIOK

https://m.edsoo.ru/d69df650
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KapOonunbHble coeAMHEHUS: abIeTHIbI 1

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTIeBOTE! d https://m.edso00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4.A30Tcoaeprkaniue opranndeckne coeJuHEeHUust
bu6mmoreka [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pazgen S.BbicokoMoJieKy/JIIpHbIE COeIUHECHUSA
bu6mmorexka [IOK
5.1 BricokoMonekysipHbIE COETMHEHUS 6 https://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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11 KJIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie IpakTHyeckue (undporrie)
MPOrpaMMbl Bcero
paboThI paboTbl oOpasoBaTe/bHbIE
pecypchl
Pasnen 1.TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoguueckuii 3aKoH
bubnunorexa LIOK
1.1 u Ilepuonnueckas cucTeMa XUMHYECKUX 9
https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHoroo6pasue Bbu6mmoteka [JOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bubnunoreka LIOK
1.3 X 19 1 3
HMHECIHE peakitin https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pa3nes 2.Heopranuyeckasi Xumust
bubmmoteka IIOK
2.1 H 31 1 3
eMeTaLIE https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
22 Meraznot 23 1 2 https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 54
Paznen 3.Xumus 4 )KU3Hb
31 MeTo/1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnuotexa [JOK
' JKU3Hb https://m.edso0.ru/2dd57f24
Hroro o paznueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 8



https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

Konrposbubie IIpakTHyeckue

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

padoThI padoThI
[IpenMer u 3HaYCHHE OPTAHMYECKON XUMUH,
MPEICTABICHHE O MHOTO0Opa3uu 1 bubmmorexa [JOK
p Up https://m.edsoo.ru/3686e6f5
OpPTaHWYECKUX COSAMHCHUN
DIIEKTPOHHOE CTPOEHUE aTOMa yIJiepoia
(OCHO]fHOG u BOZI6) KIAEHHOE COZTO?IEH?I) 1 bubmmorexa [JOK
YA ' https://m.edsoo.ru/Oce6fd4c
BanenTHBIC BO3MOKHOCTH aToMa yriepoaa
XuMHYecKas CBSI3b B OpraHUYECKHX
coequHEHUsX. MexaHu3Mbl 00pa3oBaHUs 1 bubnnoreka [JOK
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa https://m.eds00.ru/8d39f5c8
CBsI3eM
Teopus cTpoeHUS OPraHUYECKUX 1 bubnnoreka [JOK
coenunenunit A. M. bytneposa https://m.edso00.ru/9e595ch8
Byl m3oMepun: CTpyKTypHas,
poc aHCTBI:?HHafl gﬁeKyp OHHBIE 3(PPEKTHI 1 bubmmorexa [OK
poctp ’ P . https://m.edso00.ru/b0e61661
B MOJIEKYJIaX OPTraHUYECKUX COSAMHEHUN
IIpencraBnenue o kiaccupuKauu U
CIfCTeMaTI/I‘-IeCKaSI HOMeHK(JPIaT a (IUPAC) 1 Bubmmorexa LIOK
P https://m.edsoo.ru/c212dd21
OpPTaHWYECKUX BEIIECTB
Knaccudukanus peakiuii B opraHn4eckoi 1 bubnuorexa [IOK
XUMUA https://m.edsoo.ru/ba5706aa
CucrtemaTtu3anus ¥ 0000IIEHNE 3HAHUH 110 1 bu6mmorexa [IOK

TEMC

https://m.edsoo.ru/87a37cab
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AJKaHBI: TOMOJIOTHYECKHH psif, 001Ias
dbopMyIia, HOMEHKJIATypa U U30MepHs,

bubmuorexa [JOK

o 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edso0.ru/25a14636
MOJIEKYT

10 duznyecKknue 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
AJIKaHOB https://m.edso00.ru/3137711c

1 Haxoxnenue ankanoB B npupoje. CriocoObl bubnnoreka [HOK
MOJYYEHUS U IPUMEHEHUE aJIKaHOB https://m.edso0.ru/259b0a5h
[{uknoankansl: o6mmas Gopmyna,

12 HOMEHKJIaTypa U U30Mepusi, 0COOCHHOCTH bubnuorexa [JOK
CTPOCHHMSI 1 XUMUYECKHX CBOMCTB, CITOCOOBI https://m.eds00.ru/156730d2
MOJTyYeHUs U IPUMEHEHHE
Pemenne pacuéTHbIX 3a7a4 Ha OINpeIeTICHIE
MOJIEKYJISIPHOI (OPMYJIIBI OPTaHHYECKOTO

13 BEIIIECTBA [10 MACCOBBIM JIOJISIM aTOMOB bubnnoreka [JOK
3JIEMEHTOB, BXOJISIIIUX B €T0 COCTaB. https://m.edsoo.ru/bf84d8eb
CucremaTtu3zaiiys u 0000IIeHHE 3HAHUN IO
TeMe
AJKEHBI: TOMOJIOTHYECKHH psif, 001as

opMyJia, HOMEHKJIATypa, 3JIEKTPOHHOE U
14 l(fp(I:CT}[I)aHCTBeHHOC CT}I;I())CHI/IG MOIj'IeKYJI. bubmmorexa LIOK
https://m.edsoo.ru/273b0ale
CtpykTypHas U IIUC-TPaHC-U30MEPHUS
AJIKEHOB

15 dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
ankeHoB. [IpaBuno MapkoBHHKOBa https://m.edso00.ru/21069ccd

16 CnocoOsI oTy4YeHus U IPUMEHEHNE bubnmuorexa [JOK
AJIKEHOB https://m.eds00.ru/665dc058

17 [TpakTiueckast padorta Ne 1 o teme bubmmorexa LIOK

https://m.edso0.ru/0941eed8
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"TlosrydyeHune 3TUIIEHA U U3YUYEHHE €r0
CBOMCTB"

Pemenne pac4€THBIX 33124 HA ONIPEACIICHUE

bu6mmoreka [IOK

18 MOJICKYJISIPHOM (hOPMYJITBI OPraHUIECKOTO httos://m.edsoo.ru/e9ead92l
BEILIECTBA
AJKagueHbl: CONpsKEHHbIE,
19 W30JIMPOBAHHbBIE, KyMYJIHMPOBAHHbIE. bubmmorexa [TOK
https://m.eds00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOT'O CTPOEHUS
20 XHUMHUYECKUE CBOMCTBA CONPSHKEHHBIX bubnuorexa [JOK
JIUEHOB https://m.edsoo.ru/e561253d
91 Crioco0blI MOTy4eHHS U IPUMEHEHUE bubnuorexa [JOK
aJIKaJuEeHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKU psijl, oOmias
99 dopmya, HOMEHKIATypa, IEKTPOHHOE U bubnuoreka [IOK
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI, https://m.edsoo.ru/68b6cc4c
¢duznyeckue cBoicTBa
23 XUMHYECKHE CBONCTBA aJIKMHOB bubmmorexa [TOK
https://m.eds00.ru/23493a93
24 KauecTBeHHBIE peakiiuy Ha TPOHHYIO CBS3b Bubmmorexa LIOK
https://m.edsoo.ru/7b1c48da
o5 CnocoObI Moy4YeHus U IpUMeHEeHne bubnunoreka [JOK
AJIKAHOB https://m.edsoo.ru/a6f9alea
26 Pemienue 3agau: pacu€Tsl M0 ypaBHEHUIO bubnmoreka [JOK
XUMHYECKON peaKkuu https://m.edsoo.ru/5db8e526
97 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
TeMe
28 ApeHBbI: TOMOJIOTHYECKUHN Psifl, 001Ias bu6mmoreka [JOK

dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U

https://m.edsoo.ru/a92a7094



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094

MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI
OcH301a B TOTyoJIa, UX (PU3UYECKHE
CBOMCTBa

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

bu6mmoreka [IOK

29
3aMEIICHUS https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINHI
30 [IPUCOEIUHEHHNS, OKUCIIEHUE TOMOJIOTOB bubmmorexa [IOK
p a ’ https://m.edsoo.ru/ad4alae4
Oenzona
31 OCco0EeHHOCTH XUMHYECKUX CBOMCTB CTUPOJIIA bubnnorexa [IOK
p https://m.edsoo.ru/d5018a54
Pemrenne pacu€THBIX 337124 Ha ONIPEACIICHHUE
32 MOJICKYJISPHOH (hOPMYJIbI OPTaHHUYECKOTO bubmorexa LHOK
yp pMY p https://m.edsoo.ru/53461a2c
BEIIECTBA
33 Croco0b! MOJIy4YeHNST U IPUMEHEHUE apEHOB bubmorexa [IOK
y p P https://m.edso0.ru/6f717d09
34 ['eHeTnyeckas CBSI3b MEXKAY PA3TMUYHBIMU
KJIaCCaMH YTIIEBOI0POIOB
Pacu€tel Mo ypaBHEHUSM XHMHUECKUX
35 peakiuii. Cucremaruzaius u 00001IeHe
3HAHHUHU II0 TEME
36 [Ipuponansiii ra3. [lonyTHble He(TAHbBIE ra3bl
37 KaMeHHBII yronb U IpOgyKTHI €70 bubnnorexa [JOK
nepepadoTKu https://m.edso00.ru/69b3398b
Hedts 1 ciocoOw1 €€ mepepadoTKu.
38 [IpuMeHeHHE IPOAYKTOB IIEpepadbOTKH bubmmorexa [TOK
p pory pep https://m.edsoo.ru/21f9de78
HePTH
39 ['eHeTHYECKas CBSA3b MEXIY PAa3IMIHBIMA

KJIaCCaMH yTJIEBOJOPOIOB
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l"aorenonpon3BoAHbBIE YIIIEBOAOPOIOB:

40 3JIEKTPOHHOE CTPOECHUE, PEAKIINU 3aMEIEHUS buGnnorexa LIOK
P P P https://m.edso00.ru/82b4d759
rajioreHa
JleiicTBue 11e04uei Ha
41 raJoreHIpou3BoAHbIe. B3aumoneicreue
JUTAJIOTEHAIKAHOB C MAarHUEM U ITUHKOM
42 CucreMmaru3anus 1 0000IIeHE 3HAHUH 110 bubmuorexa [JOK
pazneny "YrieBomoposr" https://m.edso00.ru/20e89f22
43 KonTponbhas pabota no Teme bubnuorexa [JOK
"YraeBogopo b https://m.eds00.ru/95¢9e298
[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHUH psia, oOmas ¢popmyia,
44 CTPOCHHE MOJIEK JI; H30Me I/I;Iq) Y bubmorexa LHOK
P Y I, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, Kiaccupuxaus,
dbuznyeckue cBoiicTa
45 XUMHYECKUE CBOMCTBA MPEAETbHBIX bubnuorexa [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CniocoOsbI MoTy4eHus U IPUMEHEHUE bubnunoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edso00.ru/484100000000000
[TpocTeie a¢upbl: HOMEHKIATYpa U
47 I/Iiz)Me us ((I))C(I))66HHOCTI/I (I)I/I3IZ§60KI/IX u bubnuorexa LIOK
P y https://m.edso00.ru/c2c788b2
XUMHUYECKHX CBOMCTB
MHOT0aTOMHBIE CITUPTHI: ITHIICHTIIUKOJIb U
48 TIIALEPHUH, UX PU3UIECKIE U XUMHUECKHE bubmmorexa [OK
. pHH, https://m.edsoo.ru/ee4d84aa
CBOICTBa
49 CnocoOsI ToTy4YeHus U IPUMEHEHNE bubnmnoreka [JOK
MHOTI'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
50 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (hU3nYecKue bubnuorexa [IOK
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cBoiicTBa. TOKCUYHOCTH (peHOTa

https://m.edsoo.ru/2ce726f8

51 XuMHYECKue CBOMCTBA (heHOoIa bubmmorexa LIOK
https://m.edso00.ru/037ca5f9
bubmuoreka [JOK

52 Crioco0OsbI oTy4eHus ¥ IpUMeHeHue GpeHoma

Y P ¢ https://m.edsoo.ru/c77ddf4c

[IpakTuueckas padora Ne 2. Pemenue

53 HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubmmorexa [JOK
" P " https://m.edsoo.ru/fd0ced09

CrupTsl U HEHOIBI

54 CucremaTu3anus ¥ 0000IICHUE 3HAHUH 110 bubmuorexa [JOK
TEME https://m.eds00.ru/1810ch9b
Anbaeruibl ¥ KeTOHBI: SJIEKTPOHHOE

55 CTpOeHHE KapOOHUIILHOM IPYIIIIBL; bubnnoreka [JOK
TOMOJIOTHUYECKHUE Psi/ibl, 001as popmya, https://m.edsoo.ru/b139beaa
M30MEpHUs U HOMEHKJIaTypa

56 AJbaeruipl 1 KeTOHBI: (PU3HYECKUE bu6mmoreka [IOK
CBOMCTBA; peaKlMu IIPUCOCIUHEHNUS https://m.edsoo.ru/c887425c

57 Peakmuu okucieHus 1 KaUYeCTBEHHBIC bubmuorexa [JOK

pEAKIHH JIbJAECTHIOB U KETOHOB https://m.edsoo.ru/a393baa9

58 Cnioco0bl ToTy4YeHUs albJACTUIOB U KETOHOB bubmmorexa [JOK

Y AT https://m.edso00.ru/520d1c51
O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBHIE
59 KI/JIICJ'IOTI)I oco6eH}I1)0(I:[m CT OeHIfﬂ 1704 bubmmorexa [TOK
’ P https://m.edsoo.ru/fecOb113
MOJIEKYJT
60 N3omMepust 1 HOMEHKIIATypa KapOOHOBBIX bubnmnoreka [JOK
KHCTIOT, UX (pU3HUECKUe CBOMCTBA https://m.eds00.ru/700cc87b
61 XUMUYECKUE CBOMCTBA MPEAETbHBIX bubnmuorexa [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edso00.ru/40e6e0e9
62 Oco0eHHOCTH CBOWCTB MYPaBbUHOU bubmuotexa [JOK
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KUCIOTH. MHOT000Opa3ue kKapOOHOBBIX
KUCJIOT

https://m.edsoo.ru/bb31be71

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,

63 IIMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX buGnnorexa LIOK
P > THAP P https://m.eds00.ru/83a08773
kucnort. IIpencraBurenu BbICIINX
KapOOHOBBIX KUCIIOT
64 [TonsaTne o MpoU3BOIHBIX KAPOOHOBBIX bubnuoreka [IOK
KHCJIOT https://m.eds00.ru/0d162d9d
65 CriocoObl nostyueHus 1 IpUMEHEHNe bubnnorexa [JOK
KapOOHOBBIX KUCIIOT https://m.edso00.ru/7c065c9d
66 CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII, bubnuorexa [JOK
oOmras popmyna, U30MEpHUs 1 HOMEHKJIATypa https://m.edsoo.ru/adfffe6d
67 Ddu3nvecKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemienune pacuéTHbIX 3a7a4: 0 ypaBHEHUIO
68 XUMHUYECKON peakiuy, Ha ONpeeTeHne
MOJIEKYJIIPHOM (hOpMYJIBI OPraHUYECKOro
BEIIECTBA
[Tpaktuyeckas padora Ne 3. Pemenue
69 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEMe bubnuorexa LIOK
" P 8 " https://m.eds00.ru/486671fb
KapOonoBsie kucnotsl. CiioskHbIe 3QUPHI
70 Kupsl: ctpoenue, pusnueckue u bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA (THAPOIIN3) https://m.eds00.ru/al9c5b98
OCO0OEHHOCTH CBOMCTB KUPOB, COJIEPIKAIIUX
71 OCTaTKH HEMpeaeIbHbIX ncﬁ HBIX EI/II;JIO”II“H bubmmorexa [JOK
pell P ) https://m.eds00.ru/b0331922
JKups! B ipupone
72 MBpl1a Kak coJId BBICIIMX KapOOHOBBIX bubnuorexa [IOK
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KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o
cuHTeTHYecKnX Moronux cpeactrax (CMC)

https://m.edsoo.ru/3c566565

I'eneTnyeckas CBsI3b yIiI€BOJOPOAOB U

73 KHCIIOPOACOAEPIKAILNX OPraHNIECKUX bubmorexa LOK
POACOACPAML p https://m.eds00.ru/56790c96
BEIIECTB
74 PacuéTel o ypaBHEHUSAM XUMHUYECKUX
peakui
75 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 bubnnorexa [HOK
TEME https://m.edsoo.ru/f8eaf2eb
OO06111as1 XapaKTEPUCTHKA YIJIEBOIOB U
76 Knaccnq)mlza Hs{p TJIEBO zB (MoHO-, - 1 bubmmorexa LIOK
Ly A de https://m.edso00.ru/7a9693al
HOJIMCaXapuabl)
77 Monocaxapubl: GU3HYECKHE CBOMCTBA U bu6mmoreka [IOK
HaXO0XJIECHUE B IPUPOJIE https://m.edsoo.ru/b4bdda2d
78 IIprMeHeHune K036l €€ 3HaUeHUE B bubnuorexa [JOK
JKU3HEEATENIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
Hucaxapunpl: caxapo3a, MajgbT03a U JIAKTO3a.
79 Haxoxaenne B Ipupoe U IpUMEHEHNE bubmmorera [TOK
PHb p https://m.edsoo.ru/eb0384e7
JUCaxapuIoB
ITonucaxapuasl: CTPOEHHE MaKPOMOJIEKYII,
80 (1)I/I3I/IquKEeJII/I XI/IMII/)IIIGCKI/IG CB(fﬁCTBa ’ bubmmorexa LIOK
’ https://m.edsoo0.ru/72a04508
IPUMCHEHUE
bubmuorexa [JOK
81 ITousTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
y https://m.edso0.ru/6216e766
Perrenne pacueTHBIX 3a1a4 Ha OIIpEIeIIEHIE
82 o BBIXf)) a OPOIYKTa pEeaKIInu I())T bubmorexa LOK
A i TIPOJLyicTa peakl https://m.edsoo.ru/7fde47ef
TEOPETUIECCKH BO3MOXKHOTO
83 CucreMaru3anus 1 0000IIeHE 3HAHUH 10 bu6nmoreka [JOK



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef

pazzaeny

https://m.edsoo.ru/08d4364c

KonTponbhas pabota no teme

bu6mmoreka [IOK

84 "Kucnopoacoaepaiiye opraHu4eckue
POACOACPAATIIIE OP https://m.eds00.ru/42c6678e
COCTMHEHUS
AMUHBI: K1accuuKanys, CTpoeHUe
85 MOJIEKYJI, o0mas hopmyia, uzoMepus bubmorexa LHOK
7 OBI PNy, P ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U GU3NYECKUE CBOWCTBA
86 XUMHYEeCKUE CBOWCTBA anu(PaTUIECKUX bubnuorexa [JOK
aMUHOB https://m.edso0.ru/1bc5cf80
87 AHWIVH: CTPOEHUE aHWJINHA, 0COOCHHOCTH bubnuoreka [IOK
XMMHYECKUX CBOVMCTB aHWJIMHA https://m.edsoo.ru/39cd21f1
88 CrniocoOblI oTy4eHus U IpUMEHEHUe bubnnoreka [JOK
anpaTHIECKUX aMUHOB https://m.edso00.ru/eal38763
AMUHOKHCIIOTHI: HOMEHKJIATYPa U U30MEPHSI,
89 dusnueckue cBoiictea. OTAEIbHBIC bubmmorexa LOK
s https://m.edsoo.ru/d1773e80
MPEICTAaBUTENN 0-aMUHOKHUCIIOT
XUMHUYEeCKHE CBOMCTBAa aMHHOKHCIIOT, HX
90 OMOJIOTUYECKOE 3HAYCHHE aMUHOKHUCIIOT bubmorexa HOK
' https://m.edso0.ru/77df705a
CuHTe3 ¥ THIPOIU3 TIENTH]IOB
01 benku kak npupoaHbie TOTUMEPHI; bubnuoreka [IOK
CTPYKTYpbI O€IKOB https://m.eds00.ru/429e9899
bu6mmoreka [JOK
92 XUMHUYECKUE CBOMCTBA OEIIKOB
https://m.eds00.ru/6237306d
A3oTcoepKkaliie reTepoIruKInIecKue
93 COCI[I/IHCHEH H KJ'IeI/IH(I))BBIe KHUCIIOTHI: bubmmorexa [JOK
Y ' https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJTb
04 [IpakTuueckas padora Ne 4. Perenue bubnnorexa [JOK

SKCHCPUMCHTAJILHBIX 3a/1a4 110 TCMC

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



https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

"A3oTcoiepKalie OpraHu4ecKue
coenuHeHus"

[IpakTuueckas padora Ne 5. Pemenue

JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnuoreka [IOK
95 " 1
Pacno3naBaHue opraHnyecKkux https://m.edsoo.ru/bde3fdf6
coequueHu"
KonTponbhas pabota no teme
96 " A30TCOIepIKaIIie OpraHuICeCKIe 1 bubmmorexa [JOK
P " P https://m.edso0.ru/ce561bc7
COCITUHEHUS
OcHOBHBIE OHATUS XUMHUH
97 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUN U 1 bubnnoreka [JOK
METO/Ibl UX CUHTE3a —IIOJUMEPU3ALIUS U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCAIIUS
08 [TnactMaccel. YTunuzanus u nepepadoTka 1 bubnuorexa [JOK
TUIACTUKA https://m.edso00.ru/82242e0f
99 DacToMephl: HaTypaJbHBIA CHHTETUYECKHE 1 bubnuorexa [JOK
Kayuyku. Pe3una https://m.edso00.ru/246103ec
Bonokna: HaTypangbHbIe, HICKYCCTBEHHEIE,
100 cunternueckue. [lomumepsl crienuaiTbHOTO 1 bubmmorexa [JOK
’ p H https://m.eds00.ru/5963a601
Ha3HAYCHUS
[Tpaktuyeckas padora Ne 6. Pemenue
101 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME 1 bubmmorexa [TOK
" P A " https://m.edsoo.ru/3aebd77a
Pacnio3naBanue miactMacc ¥ BOJIOKOH
O06o0011eHNEe U CUCTeMATU3AIMS U3YYEHHOTO
102 Martepuaina 1o teme "BbricOkoMONeKyIsipHbIe 1 bubmmorexa [OK
P " 2P https://m.edsoo.ru/6a22ble8
COETMHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

Koan4yecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KoHnTpoJbHbie IIpakTHnyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI

AtoMm. CocTaB aTOMHBIX sJIEp.

1 . 1 bu6nunoteka LIOK https://m.edsoo.ru/59c112ee
XUMUYECKUH 3JIEMEHT. MI30TOMbI
CtpoeHue 3JIeKTPOHHBIX 00010UeK

2 P P 1 bubnuoreka [{OK https://m.edsoo.ru/b4d9fffa
aTOMOB, KBAaHTOBBIC YHCIIa
Krnaccudukanus XaMHIeCKux

3 3JIEMEHTOB 1 bubnuoreka ITOK https://m.edsoo.ru/61294af9
(s-, p-, d-, f-amemenTsI)
Pacnpenenenue 3neKTpoHOB 110

4 pest P 1 Bu6miorexa L[OK https://m.edsoo.ru/f5f750fe
aTOMHBIM OpOUTAIISIM
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB

5 3JIEMEHTOB B OCHOBHOM U 1 bubnuoreka [{OK https://m.edsoo.ru/8149e846
BO30YXIEHHOM COCTOSTHUHU
DNeKTPOHHBIC KOHPUTYpAIUA HOHOB.

6 P Purypau 1 bubmuoreka [TOK https://m.edsoo.ru/a0764b24
DNEeKTPOOTPUIIATEILHOCTD
[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHYECKUX

7 anemeHTOB /1. 1. MenaeneeBa, CBsI3b C 1 bubnuoreka I{OK https://m.edsoo.ru/16957c01
COBPEMEHHOM Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XUMHUYECKHX DJIEMEHTOB H

8 1 bubmuoreka I{OK https://m.edsoo.ru/f8468927

00pa3yeMbIX MU MTPOCTHIX U
CJIOKHBIX BEILIECTB MO IPyIIaM U



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927

nepuojam

10

11

12

Cucremaruzanys 1 00001ene
3HAHUHU 110 TEME

Bunsl xumMrueckou CBA3H.
MexaHu3mbl 00pa3oBaHUs
KOBAJIEHTHOM CBsi3U. Bomopoinas
CBsI3b. MEXMOJIEKYJISIPHBIE
B3aMMOICHCTBUSI

BaneHTHOCTB M BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
SHGKTpOHHOﬁ CTPYKTYPbI MOJICKYII C
HUX TCOMCTPHUUICCKUM CTPOCHHUCM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCANHCHHUAX: COCTAaB U
HOMCHKIJIaTypa

bubnuoreka IIOK https://m.edsoo.ru/8fad2942

bu6nmmoteka LIOK https://m.edsoo.ru/5a8072af

bubnuoreka I{OK https://m.edsoo.ru/3d2ca093

bubnuoreka ITOK https://m.edsoo.ru/8c66b12a

13

BeniecTBa MoJIeKyISIpHOTO U
HEMOJIEKYJISIPHOTO CTpOeHUS. THITbI
KPUCTAJUTMYECKUX PEUIETOK U
CBOICTBA BEIIECCTB

bubnuoteka [{OK https://m.edsoo.ru/e167635b

14

IToustue o AUCTICPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJIOUIHBIX
pacTtBopax

bubnuoreka [TOK https://m.edsoo.ru/da2c70e4

15

16

HctunHbIC PacTBOPBI: HACBIIICHHBIC U

HEHACHIIIIEHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHIIEHTPAITH
pacTBOpOB

bubnuoteka [{OK https://m.edsoo.ru/e9ccdd8d

bubmuoreka ITOK https://m.edsoo.ru/328e653a

17

Pemenne 3a7a4d ¢ HCOIb30BaHUEM

bubnuoteka [{OK https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

MOHATUH "MaccoBas J0JIs
pacTBOpEHHOTO BeliecTna',
"MoJisipHas KOHIIEHTpauus"

18

19

20

21

22

23

Krnaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX BELIECTB

Cucremaruzanus 1 00001eHe
3HAHUH 110 TEME

KoHntposbHas paboTa mo temam
"Ctpoenue atoma. [lepuognueckuii
3akoH U [leprnoandeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Mengpeneesa", "CTtpoeHue BEIIECTBA.
Mmuoroo6pasue BemecTs"

Krnaccudukanusa XumMuueckux
peaKkuuii B HEOPTraHUYECKOU U
OpraHUYeCcKON XUMHH. 3aKOH
COXpaHEHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS YHEPTUU
MPU XUMHYECKUX PEAKIIHIX

TemnnoBbie 3G HEKTH XUMUYECKUX
peakuuil. TepMoxumuyeckue
ypaBHEHHUSI

Brrunciaenus mo YPaBHCHUAM

XHUMHUYCCKUX peaxumﬁ u
TCPMOXUMHUYCCKUM YPABHCHHUAM

bubnuoreka IIOK https://m.edsoo.ru/bf9e108d

bu6nmoteka LIOK https://m.edsoo.ru/8d2c6a3a

bubnuoreka ITOK https://m.edsoo.ru/70a60aa4

bubmuoreka [{OK https://m.edsoo.ru/6335cdd2

bubmuoreka ITOK https://m.edsoo.ru/d1db86da

bubnuoreka [IOK https://m.edsoo.ru/87b13954

24

CKOpOCTh XMMHYECKOU peaKIuy, e€
3aBUCUMOCTB OT Pa3JINYHBIX
¢dakropos. Katanus u karaau3aTopbl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954

25

['omoreHHbIe ¥ reTeporeHHbIe
peakuu

26

27

28

[Tpaktuyeckas pabora Ne 1 o Teme
"BnusiHre pa3nu4HbIX (PaKTOPOB HA
CKOPOCTb XUMUYECKON peakiuu"

OO6partumbie 1 HEOOPATUMBIE PEAKITUH.
XUMHUYECKOE PaBHOBECHE

[IpakTuueckas padora Ne 2 o Teme
"BnusHue pa3nuvHbIX GaKTOPOB HA
MOJIO)KEHHE XUMHUECKOTO
paBHOBecHus"

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

bu6mmoteka LIOK https://m.edsoo.ru/30952f9b

bubnuoreka IIOK https://m.edsoo.ru/3bf34e17

29

DNEKTPONMTHYECKAs TUCCOLIUALIHS.
CuIibHBIE U CJTa0bIE SJICKTPOJIHUTHI.
CreneHn QUCCOLUAIIIA

bubnuoreka ITOK https://m.edsoo.ru/5f766bdf

30

Nonnoe npoussenenue Bojsl. Cpena
BOJHBIX PacTBOpPOB. BonopoausIii
nokazatens (pH) pactBopa

bubnuoreka [{OK https://m.edsoo.ru/3966ca89

31

32

33

I'mppoinns coneit. Peakiuu,
MPOTEKAIOIIHNE B PACTBOPAX
3JIEKTPOJIUTOB

ITpakTryeckas pabora Ne 3 o Teme
"XHMHYECKHE PEAKIIUU B PACTBOPAX
NEKTPOJIUTOB"

OKHUCIIUTEILHO-BOCCTAHOBUTEIHLHEIE
peakunu. BaxxHeunime OKUCIUTENN U
BOCCTAaHOBUTEIIN

bubnuoteka IIOK https://m.edsoo.ru/09d5a9bd

bubnuoreka ITOK https://m.edsoo.ru/2e3daeb0

bubmuoreka [{OK https://m.edsoo.ru/56226060

34

MeTo JIeKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

bubnuoteka [{OK https://m.edsoo.ru/fb691387



https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387

35

DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIECTB

bubnnoreka IIOK https://m.edsoo.ru/93fh97d2

36
37

Pemenue 3aaa4 pa3jiInuHbIX TUIIOB

Pemenne 3a/lav pa3JIMYHbIX TUIIOB

bubnuorexa [TOK https://m.edsoo.ru/5a859d16
bu6mmoteka LIOK https://m.edsoo.ru/5afa265d

38

Cucremarusanusa 1 00001IeHnE
3HAHUHU 110 TeMe " XUMUYECKHUE
peaxkuun"

bubnuoreka [TOK https://m.edsoo.ru/c161eb85

39

40

41

KontponbHas paboTa mo teme
"Xumudeckue peaxuu"

ITonosxeHre HEMETAIOB B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB 1. 1. MenneneeBa u
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
du3nyeckre CBOMCTBA HEMETAIIOB

AJIOTpOITHS HEMETAIUTOB (Ha
npuMepe KUciaopoa, cepsl, hocdopa
U yIiieposa)

-

bubnuoreka IIOK https://m.edsoo.ru/a8a0a930

bubnuoreka IIOK https://m.edsoo.ru/8ca2dcad

bubmuoreka [TOK https://m.edsoo.ru/ef92¢c91c

42

Bonopona: nonydenue, puznueckue u
XUMHYECKHE CBOMCTBA. [ 'upuibl

bubnuoreka ITOK https://m.edsoo.ru/0aa8f613

43

44

45

["anoreHbl: HaX0XKIEHHE B IPUPOJIE,
CHOCOOBI OTyUYeHUs], PU3NYECKUE U
XUMHYECKHE CBOMCTBA

I"anorenoBoxopoasl. Baxxueiimue
KHCIIOPOJCOAEPIKALLUE COCTUHEHH
TaJIOTEHOB

JlaGopaTopHble U IPOMBIIIJICHHbIE

CITOCOOBI MOJIYUCHU I'aJIOTCHOB.
HpI/IMCHCHI/IC raJIOr€CHOB U UX

bubnuoteka [{OK https://m.edsoo.ru/4e223795

bubmuoreka [{OK https://m.edsoo.ru/6b3255e6

bubmuoreka ITOK https://m.edsoo.ru/6971acad



https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4

COE€IUHEHUN

46

47

48

[IpakTrueckas padota Ne 4. Permenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"Tanorensr"

Kucnopon: naboparophsie u
MPOMBIIIUICHHBIE CIIOCOOBI MTOTYYEHUs,
¢du3MUecKre 1 XMMUYECKHE CBOMCTBA.
O3o0H. [Ipumenenue kuciopoaa u
030Ha

OKcHIBI U IEPOKCHIBI

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

bu6nmmoteka LIOK https://m.edsoo.ru/c8abc36a

bubnuoreka [{OK https://m.edsoo.ru/5c8816a0

49

50

51

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaxOXJIeHUE B NIPUPOIE,
CHOCOObI MOTyUYeHUs, PU3NYECKUE U
XUMHUYECKUE CBOUCTBA

CepoBonopo, cyabhuiIbl

bubnuorexa IIOK https://m.edsoo.ru/2b6d8b4b

bubnuoreka I{OK https://m.edsoo.ru/46afael6

bubnuoreka I{OK https://m.edsoo.ru/7c875999

52

53

54

55

Kucnopoaconepxamme coefuHeHUs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCJIOTBI

ITpakTruyeckas padora Ne 5. Pemenue
JKCIEPUMEHTAIBHBIX 337a4 110 TEME
"Cepa u e€ coenuHeHus"

A30T: HaX0X/IEHUE B IPUPOJIE,
CHocoObI MOMyUYeHUs], PU3NIECKUE U
XHUMHYECKHE CBOMCTBA. AMMHAK,
HHTpI/IJII)I

Kucnoponcoaepxaiiue coeTMHeHUs
azoTta. OcoOEHHOCTH CBOMCTB a30THOM
KHUCIIOTHI

bubnuoteka IIOK https://m.edsoo.ru/8cfa2548

bubmuoteka I{OK https://m.edsoo.ru/Oafb05e4

bubmuoreka [{OK https://m.edsoo.ru/badd2255

bubmuoreka [TOK https://m.edsoo.ru/e2965afe



https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

56

IIpumMeHeHue a301a U ero
COCTMHEHUI. A30THBIC YA0OpEHUS

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

57

docdop: HaXOKIAEHUE B IPUPO/IE,
COCOOBI NOTYYEHUs, PU3NIECKUE U
XUMHYECKHEe CBOicTBa. Docduabl u

dbochun

bubnuoreka ITOK https://m.edsoo.ru/9aéb43ec

58

59

Oxkcupl hocdopa,
dbocdopconepxkarniue kucioTsl. Conun
dbochopHOIi KHCTTOTHI

[Ipumenenue dpochopa u ero
coequHeHunil. @ocopHbie y1o0peHHs

bubnunoteka LIOK https://m.edsoo.ru/c7a2d429

bubnuoreka ITOK https://m.edsoo.ru/a218070a

60

[IpakTuueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAJIBHBIX 3a71a4 110 TEME
"A3ot 1 pocdop u ux coenuHeHU"

bubnuoreka IIOK https://m.edsoo.ru/8175ac3f

61

VYraepol: HaXoXKAEHUE B IPUPOJIE,
AJJIOTPOIIHBIE MOAU(UKALINN;
¢u3nyeckre 1 XUMHUYECKHE CBONCTBA,
IIPUMEHEHNE

bubnuoreka ITOK https://m.edsoo.ru/1eb19f9e

62

63

Oxcup yrnepona(ll), oxcup
yriepona(lV), yronbnast kuciora u eé
coJH

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

bubnuoteka I{OK https://m.edsoo.ru/dba58adf

bubnuoreka [TOK https://m.edsoo.ru/6029b609

64

Kpemuuii: HaxoKI€HUE B IPUPOJE,
CHocoObI MOMyUYeHUs], PU3NIECKUE U
XUMHYECKHE CBOMCTBA

bubmuoreka ITOK https://m.edsoo.ru/143558ab

65

66

Oxcun kpemuusi(1V), kpeMHueBas
KHMCIIOTa, CUJIMKAThI

HpI/IMCHCHI/IC KpCMHUA U CTO

bubnuoteka [{OK https://m.edsoo.ru/3170e7bl

bu6nunorexa LIOK



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1

coenunenuil. CTEKI0, ero nojaydeHue,
BHUIBI CTCKJIA

https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru/5823cef
b

67

68

Pemenue 3aaa4 pa3jiInuHbIX TUIIOB

Cucremaruzanys 1 00001ene
3gaHui o treMe "Hemeraminr"

bubnuoreka [TOK https://m.edsoo.ru/b624f801

bu6nmmoteka LIOK https://m.edsoo.ru/6e864db5

69

KonrponsHas pabora o Teme
"Hemerannsr"

bubnuoreka [TOK https://m.edsoo.ru/d0484c76

70

71

72

AHanu3 pe3yJabTaToB KOHTPOJIbHOMN
paboThI, KOPPEKIIHS OMINOOK

ITonmoxxeHue METanIoB B
HepHOHquCKOﬁ CUCTEMC XUMHUYCCKHUX
a1eMeHTOB. OCOOEHHOCTH CTPOCHUA
QJICKTPOHHBIX 000JI0YEK aTOMOB
METaJlJIOB

OO6mue Guznueckre CBOMCTBA

MeTauioB. [IpuMeHeHre MeTamioB B
OBITY M TEXHUKE

bubnuoreka I{OK https://m.edsoo.ru/2b7e9510

bubnuoreka I{OK https://m.edsoo.ru/9839c16¢

bubnuoreka ITOK https://m.edsoo.ru/51dac9d3

73

CrnnaBbl METaJIOB.
Koppo3sus meramios

bubnuoreka IIOK https://m.edsoo.ru/42b872e3

74

75

Pemenue 3ai1a4 pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUN PsiJL

HanpsbkeHui metamo. Obmue
CIOCOOBI OJTYYECHUSI METAJIIOB

bubnuoreka [{OK https://m.edsoo.ru/e3de37b6

bubnuoreka ITOK https://m.edsoo.ru/94eb377a

76

OO6mras xapakteprucTuka MetauioB |A-
rpymisl [leproanyeckoi cuctemsl
XUMHUYECKHUX d1eMEHTOB. Hatpuit u
Kaluii: mony4deHue, pusudeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHUE

bubnuoreka ITOK https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

IMPOCTBIX BEHICCTB U UX COeIII/IHCHI/Iﬁ

77

OO6m1as XxapakTeprucTHKa METAILIIOB
[HA-rpynnst Ileproanueckoit cucteMbl
XUMHYECKHUX 3IEMEHTOB. Maruuii u
KaJbIUI: TIoNy4YeHue, pusndeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTBIX BEHIECTB U UX COCTMHEHUN

bubnuoreka [TOK https://m.edsoo.ru/7c3e49c0

78

79

JXécTtkocTb BOJBI U CLIOCOOBI €€
yCTpaHeHus

AnroMuHUi: nony4yeHue, Gpusnueckue
U XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

bubnuorexa I{OK https://m.edsoo.ru/c74bfaed

bubnuoreka [{OK https://m.edsoo.ru/0e79b266

80

AmdoTepHbIe CBOWCTBA OKCHA U
TMIPOKCUIA ATIOMUHUS,
TUIPOKCOKOMIIJIEKCH] aJTFOMUHUS, UX
IIPUMEHEHHE

bubnuoreka [{OK https://m.edsoo.ru/5d12d318

81

82

83

84

Pemenne 3aaa4 pa3jiInuHbIX TUIIOB

ITpakTruyeckas pabora Ne 7. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"MeTtansl IJ1aBHbIX oArpymnm"

OO1m1ast xapakTepuCTHKa METAJIIOB
no6ouHbIX noarpyni (b-rpymm)
Ilepuonnyeckoit cucTemMbl
XMUMHUYECKHX 3JIEMEHTOB

dusnuecKkue U XMMHUYECKHUE CBOMCTBA

Xpoma U €ro COCI[HHCHHﬁ, nx
IMPUMCHCHUC

bubmuoreka ITOK https://m.edsoo.ru/27a4af43

bubmuoreka [{OK https://m.edsoo.ru/610d7431

bubmuoreka ITOK https://m.edsoo.ru/9911bef3

85

Baxwuelime coelMHEHN Maprasiia.
[Iepmanranar kanus, ero

bubnuoteka [{OK https://m.edsoo.ru/039d69c8



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8

OKHCJIMTENbHBIE CBOMCTBA

86

87

88

89

dusndyeckre ¥ XUMUUECKHE CBOMCTBA
JKeJe3a U €ro COSIMHCHUIM.
[Tonyuenue u npuMeHEHHUE CIUIABOB
Kele3a

dusnueckre U XUMUYECKHUE CBOMCTBA
MeIu U €€ COeTUHEHNM, HX
MIPUMEHEHHE

dusnueckue 1 XUMHUYECKHE CBOMCTBA
LIMHKA U €r0 COeNUMHEHHUH, X
npuMeHeHue. [ mIpoKCOKOMITIIEKCHI
LIMHKA

[IpakTuueckas paborta Ne 8. Pemenue
AKCIIEPUMEHTATIBHBIX 33/1a4 10 TeMe
"MeTtansl MOOOYHBIX oArpymm"”

bubnunoteka LIOK https://m.edsoo.ru/1b7f8741

bu6nmoteka IIOK https://m.edsoo.ru/2bc0f954

bubmuoreka ITOK https://m.edsoo.ru/b1f2beal

bubnuoreka IIOK https://m.edsoo.ru/a6e352ea

90

91

92

Perrenue 3a1a4 pa3inyHbIX THITOB
O00011IeHEe B CUCTEMATH3aIUs
W3YyYEHHOT'0 MaTepHaa 1o TeMe
"MeTtaimibsr"

KonTponbHas pabota mo teme
"MeTtamip"

bubnuoteka [{OK https://m.edsoo.ru/a8b83d83

bubnuoreka ITOK https://m.edsoo.ru/e91fe975

bubmuoreka ITOK https://m.edsoo.ru/83f63ea3

93

AHanu3 pe3yIbTaToB KOHTPOJIBHOMN
paboTHI, KOPPEKITUS OMHNOOK

bubnuoreka IIOK https://m.edsoo.ru/9ebff2fd

94

95

Ponb xuMun B 00ecrieueHUN

YCTOMYMBOTIO pa3BUTHs YEIOBEUECTBA.

ITonsatue o HAayYYHBIX MCTOAax
nCCiaca10BaHUs BEIICCTB

HayLIHLIC MPUHOHUIIBI OPTraHU3aIluu

bubnuoteka [{OK https://m.edsoo.ru/080fe1f0

bubmuoreka ITOK https://m.edsoo.ru/2e45a44f



https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f

XUMHUYECKOT0 MPOU3BO/ICTBA.
[TpombIIIEHHBIE CITIOCOOBI TTOTYYSHUS
Ba)KHEHIIINX BEIIECTB

XUMHUYECKOE 3arpsAi3HEHUE

96 OKPYKAOIIEeH CPEJIbI U €r0 1 bubnmoreka [{OK https://m.edsoo.ru/9f11bf51
MOCTICICTBUS
X .

97 HIMHL H 3/10pOBBE Hellopeia 1 bu6nunoteka LIOK https://m.edsoo.ru/a6552721
JlekapcTBeHHBIE CpencTBa
X .P

98 VML T T XUMHI B 1 Bubmuorexa [[OK https:/m.edsoo.ru/1f7b5bd2
o0ecredyeHrny MUIIeBOr Oe30MacHOCTH
K

99 OCMCTHHECKHC H NIapproMepHbie 1 Bubnmorexa LIOK https://m.edsoo.ru/da42d5a9
cpeacTBa. beiToBas xumMus
XuMus B CTpOUTENILCTBE. Baxkuenime

100 CTPOMUTENbHBIE U KOHCTPYKIIMOHHbIE 1 bu6mmoteka L{OK https://m.edsoo.ru/61e69003
MaTepHabl
XuMHs B CEJIbCKOM XO3sIHCTBE.

101 Oprannveckre 1 MUHEPAIILHBIE 1 bu6muoteka L{OK https://m.edsoo.ru/fd39587d
ynoopeHus
C 600

102 HCTeEdaTmaum 11 ODODIICHHE 1 bubnuoreka ITOK https://m.edsoo.ru/db979c70
3HaHUi 10 Teme

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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ITPOBEPAEMBIE HA EI'9 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloIne MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
ANEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EeKTPOHHBIC OPOUTAITH ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BAJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XAMHYECKasl CBs3b (G- M T-CBSI3b, KpATHBIC CBS3W), THOPUIU3ALIUS
aTOMHBIX OpOuWTaNiell, KpHCTAIMYEcKash pemeTKa, MOJb, MOJIIpHAS
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKkeneT, (YHKIMOHaNbHAs TpyINa, paauKall, U30Mephl, CTPYKTypHas
¢dbopmyna,  u3oMepuss  (CTpyKTypHas, TreoMeTpuueckas  (uuc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YTJIEBOIOPOAbI,
KHUCJIOPOA- M a30TCOJEepKallie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (yIaeBOAbI, JKUPBI, OCIKHU), MOHOMED, MOIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peakuuid (OKHCIUTENIbHO-BOCCTAHOBUTENIbHbBIE, 3K30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIHUTHI,
ANEKTPOIIUTHYECKAs AUCCOIUAIINS, CTETIEHb UCCOLMALNN, OKUCIUTENb,
BOCCTAaHOBUTENb, OJJEKTPOJIU3, CKOPOCTb XUMHUYECKOW peakiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHHS OPTaHUYECKUX
BemiectB A.M. ByTnepoBa, Teopusi 3MEKTPOTUTHYECKON THCCOIMAIINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUYUHHOCTU U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MECXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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IMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

oOIIKe HAayYHbIC TMPUHIMITBI XUMHUYECKOTO MPOHM3BOJCTBA (Ha MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboOTKU
HedTH)

CpopMHUpOBaHHOCTH YMEHUH BBISBIISTH:

XapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  H3YYUYCHHBIX HOHSITI/Iﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IPpHU OIIMCAHHUMU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHIMH H NpeaAcCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O CAUHCTBA MUpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HaMMCHOBAHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'O COr03a
TGOpeTquCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCEOPTraHNYCCKUX COE€TUHEHUI

3.2

4.1

4.2

4.3

XMMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHUS (OPMYJ HEOPraHMUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEpUU [T KITacCU(PUKAIK N3yJaeMbIX XMMUYECKUX O0bEKTOB

OPraHnv4CCKUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPUH JUTS KITACCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarnpyIONIMX BEIIECTB,
TerioBOMy  3(PQEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanﬂsaTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) U HOHOB
XMMHYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHieneeBa U UX BaJICHTHbIE BO3MOXHOCTH, MCIIONb3Ys MOHATHSA S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU




ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

MeproJam U rpymnmnam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBISATh YPaBHEHHUS XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKIUil pa3IU4HbIX THUIIOB; TMOJHBIE M COKpallEHHBIE
ypaBHEHUS PEaKuii HOHHOTO OOMEHa, YUYUTHIBAs YCIOBHUS, IIPH KOTOPBIX
9TH PEaKIUU UIAYT 10 KOHIIA

peakuuii THUAPONIU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTCp 3aBUCHUMOCTHU peaKHHOHHOfI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G' n TE-CBHSI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
ATOMOB B MOJICKYJIAX, a TAKIKEC OT 0coOeHHOCTEH peam3anu pasJIMIHbIX

MEXaHU3MOB IPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHWMHUYCCKHC CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMU U 3aIIUCSIMH YPABHEHUN XUMUYECKUX PEAKLIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnaM CoeIuHEeHUH (IIPOCThIe BEIIeCTBAa, OKCU/IbI, THIPOKCUIBI, COJIH;
YTJI€BOAOPOABI, IPOCThIE FPUPHI, CIUPTHL, (HDEHOIIBI, AJIbJECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

ChopMupoBaHHOCTh yMEHHS MPOBOAMTH PACUEThl MO XHUMHUYECKUM
dbopMyliaM U ypaBHEHHSIM XUMHUYECKHX pEaKIHH C HCIOIb30BaHHEM
(bU3NYECKUX BEITHYUH:

Macchl (00bEMa, KOJIMUYECTBA BEUIECTBA) MPOAYKTa PEaKIUH, €CIU OJHO
13 UCXOJHBIX BEIECTB JJaHO B BUJIE PACTBOPA C ONIPEACIEHHON MacCOBOM

JoJIel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

10.2

MacCOBOH MM O0BEMHOM JT0JTH, BHIX0/1a TIPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiuit

10.4

00BEMHEBIX OTHOIICHUI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyJIbl BeliecTBa




11

12

Bianenue cucremMol 3HaHUM O METOAAX HAy4YHOI'O IO3HAHUS SIBICHUM
IIPUPOJIbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE IIPUMEHSATh
9TH 3HAHUS IPHU SKCIEPUMEHTAIBLHOM MCCICIOBAaHUU BEIIECTB U JUIA
OOBSICHEHUS] XUMHUYECKUX SIBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS IPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CHCTEMHbIE XUMMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOrHO3UPOBAHUS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pEIIEHUH Po0JieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHEe W H3YYCHHUE CBOMCTB HEOPTraHWUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3aaq o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOJACHHEM MPaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMH U JabOpaTOpHBIM
obopynoBanruemM; GOpMyIUPOBATH IEIM HCCIIEIOBAHUS;, TIPEICTABIATh B
pasnuuHON (opme pe3yabTaThl IKCIICPUMEHTA, AaHATU3UPOBATh U

OLICHUBAThb UX NOCTOBCPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMAIMU B Pa3IMYHbIX UICTOYHHMKAX (Hay4Has U yuyeOHo-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaINH, ceTh IHTepHET u
JpyTue), KPUTUYECKH aHaJIM3UpOBaTh XHMUYECKYI0 HH(OpMaIuio,
nepepadaTbiBaTh €€ M MCIIOJB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  JKUBbIE  OpraHU3MBbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTelidl IpeAeIIbHON
JOIMYCTUMOW  KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U TPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
O XUMUun

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemiectBa. CoBpeMEeHHass MOJENIb CTPOCHHs aToMa. Pacrpenenenue
AJIEKTPOHOB 0  JHEPreTHYECKUM  YpoBHsAM. Kitaccudukammss XUMHYECKHX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTHUYECKUX YPOBHEH atomoB (S-, p-, d-
anemMeHToB). OCHOBHO€ U BO30YXKIAEHHOE COCTOSHHUS AaTOMOB. OJIEKTPOHHAS

KOH(bI/IpraI_II/IH aroMa. BaneHTHble QJICKTPOHBI

1.2

Ilepronnueckasa cucrema xumuueckux 3yemeHToB .M. MenneneeBa. @uznueckuii
cmbicn llepuonmdeckoro 3akoHa .M. MenneneeBa. [IpuunHbl U1 3aKOHOMEPHOCTH
W3MEHEHUsl CBOMCTB 3JEMEHTOB M HUX COEJAMHEHMH M0 IepuojaM U TIpynmam.
3aKOHOMEPHOCTH B HM3MEHEHHWU CBOWCTB TMPOCTBHIX BEIIECTB, BOIOPOJHBIX

COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocTb. DnekTpooTpunaTenbHOCTh. CTENeHb OKUCIICHUS

1.4

1.5

1.6

Bunpr xumudeckoi cBs3M (KOBaJ€HTHas, MOHHAs, METAJUINYECKasi, BOJOPOAHAS) U
MeXaHU3Mbl €€ obOpa3zoBaHMA. MeXMOJeKyJsIpHble B3auMojeHcTBHs. BemectBa
MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOIO CTPOEHUsA. THIIBI KPUCTAUIMYECKUX PELIETOK.

3aBUCHMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIIETKN

XyUMHu4YecKast pcaKknus. KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHUUYCCKUX peaKI.IPIfI B HeopFaHquCKOﬁ u

OpFaHH‘JGCKOﬁ XUMHUU. 3aKOH COXpPaHCHHUA MACChI BCUICCTB

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT PAa3JIMYHBIX (aKTOPOB

1.7

TemoBbie 3¢ dekTsl XUMHUYECKUX peakiuil. TepMoxumMuieckre ypaBHEHUs

1.8

OOpatumble peaknuu. XuMudeckoe paBHoBecue. DakTopbl, BIUAOIIME Ha

COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larenbe

1.9

1.10

111

OnekTponuTrdeckas aucconuanus. CuibHBIE W cinabbie dnekTpoiuThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHCIasg, HeWTpanbHas, wienoyHas. CTeneHb
IUCCOIMaIny. Peakinyu HOHHOTO 0OOMeHa

I'maponu3 coneii. MonHoe mnpousBenenue Boabl. Bomopoansiii moxazarens (pH)
pacTBopa

CriocoObl BBIpaXEHHUS KOHIIGHTPAIIMM PAcTBOPOB: MAaccoBasi JOJS PACTBOPEHHOTO
BEIIIECTBA, MOJIApHAsi KOHIEHTpaius. HachlllieHHbIe W HEHACHIIIEHHBIE PacTBOPHI,

pactBopuMocTh. Kpucramioruaparsl

1.12

OKHUCIUTENbHO-BOCCTAHOBUTEbHBIC peakiuu. [loBeneHne BemecTB B cpefax C

pa3HbIM 3HaUYeHHeM PH. MeTobl 2JIeKTPOHHOTO OaaHca




1.13

DJIEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHUH

2.1

Knaccudukanus Heopranmueckux coeauHeHuil. HoMmeHknaTypa HeOpraHMYecKHX

BC€IICCTB

2.2

2.3

2.4

XUMHYECKUE CBOMCTBA Ba)XXHEHIIUX METAJUIOB (HATPUM, Kalduil, KaJblMi, MarHui,
QTIOMUHHMMA, IIMHK, XpPOM, J>K€JIe30, MeIb) W HX coeauHeHud. OOIme crnocoObl
MOJTYyYECHUSI METAJLJIOB

XHUMHYECKHE CBOMCTBA BAXKHEUIIINX HEMETaUIOB (raJIOr€HOB, Cephl, a30Ta, pocdopa,
yIIepoaa U KpeMHUs) U UX COeIMHEHUN (OKCHUIIOB, KHUCIOPOACOACPKAIIUX KUCIOT,
BOJIOPOJIHBIX COETMHEHUN )

I'eneTnueckas CBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAIICKAIIMNX K PA3JIMYHBIM

Ki1accaM

2.5

Wnentndukanus HeOpraHn4eckux coennHeHnid. KauecTBeHHbIe peakuny Ha

HCOPTaHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUH

3.1

OcHOBHBIE MOJIOKEHUSI TEOPUH XMMHUYECKOI'O CTPOEHMSI OPraHUYECKUX COCTUHEHUM
AM. byrtnepoBa. VYriepogHbli CKEJIEeT OpPraHMYECKOM MOseKybsl. KpaTHocTh
XUMHUYECKON CBSI3U.S- U P-CBSI3U. SP3-, SP2-, SP-ruOpuaN3anuu opOuTaneid aToMOB
yraepoaa. 3aBUCUMOCTb CBOWCTB BELIECTB OT XHMHUYECKOTO CTPOEHHSI MOJEKYII.

I'omonoru. I'omonornyecknii psa. Mzomepus u nuzomepsl

3.2

[TonsTne o pyHkmoHanbHOU rpynne. OpreHTaluOHHbIE 3P PEKTH 3aMecTUTENeH

3.3

3.4

3.5

[IpencraBnenne o kiaccupukanuu opraHUYecKkux BemecTB. HomeHkmnatypa
OpraHMYECKUX COEAMHEHUU (cucTeMaTHdeckas) UM TPUBHAIbHBIE Ha3BaHUS

BaKHEHIIINX HpCHCTaBHTCHCﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CB06OHHOpaIlHKaHBHBIﬁ Y1 HOHHBIM MEXaHU3MbI pCaKknuum. Ilonsrue o HYKJIeO(I)I/IJ'IC u

anextpoduie. [IpaBuno MapkoBHukoBa. [IpaBuio 3aiinieBa

Ankanbpl. XUMUYECKHE CBOICTBA AaJIKaHOB: TaJOT€HUPOBAHUE, JETUAPUPOBAHUE,
TEPMHUYECKOE PA3JTI0KEHUE, KPEKUHT, U30Mepu3anus, ropenue. [lonydueHue ajkaHoB.
[uxnoankanpl. Crnernudurka CBOWCTB ITUKIOAIKAHOB C MaJlbIM pa3MepoM IIHKJIA.

Peakmun MPUCOCAUHCHUA U paIUKAJIBHOTI'O 3aMCIICHUA

3.6

AnkeHbl. XUMUYECKHE CBOWCTBA: pPEAKIUH TMPUCOECTUHEHHUS (raJlor€HHpPOBAaHUE,
TUAPUPOBAHUE, THIPOraJIOTEHUPOBAHUE, THApaTallvs), TOPEHMs, OKHUCICHHUS U

nonaumepu3ayu. [ [pomblieHHbIe U 1a00pPaTOPHBIE CIIOCOOBI MOTY4YEHUS alTKEHOB

3.7

Ankaguensl. XHMHYECKME CBOMCTBA aJKaJMEHOB: pEAKIHUHM IPUCOECTUHEHUS
(ruapupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHUs M nonuMepusauuu. llomyuenue

AJIKaUEHOB




3.8

3.9

3.10

3.11

3.12

3.13

3.14

AnkuHbl. XUMHYECKHE CBOMICTBAa: peakUuu IPUCOECTUHEHUS (raJlOr€HUPOBaHUE,
TUAPUPOBAaHUE, TUIpaTalus, T'HAPOTaJOr€HUPOBAHME) KaK CHOCO0 IOIY4YEHUS
MOJIMMEPOB U JIPYTUX MOJE3HBIX MPOAYKTOB. Peaknuum 3amenienus. ['openue
alEeTUJICHA KaK MCTOYHUK BBICOKOTEMIIEPATypPHOrO IUIAMEHM JIsl CBAPKU U PE3KHU

MCTAJJIOB. HpI/IMeHeHI/Ie alcTHUJICHA

ApeHbl. XUMHUYECKUE CBOICTBAa OEH30ja: PEAKLMU IEKTPO(UIBHOIO 3aMelleHus,
npucoeNHEHUs  (TMAPUPOBAHME,  rajoreHupoBaHue).  Peaknus — ropeHwus.
Oco0eHHOCTH XMMHUYECKHX CBOMCTB Tonyona.llomyuyenne Oenzoma. OcobeHHoCTH
XMUMHYECKHX CBOMCTB ctHpoia. [lonmumepusanus ctuposa. CriocoObl MoydyeHus u

IMPUMCHCHUC apOMATHYCCKUX YTIJICBOAOPOAOB

Crnuptel.  IlpenenpHble  OIHOATOMHBIE  CHMPTHL.  XMMHYECKHE  CBOMCTBA:
B3aMMOJIEHCTBHE C HATPHUEM KaK CIIOCO0 YCTaHOBIICHUS HAJIUYUS THIPOKCOrPYIIbL, C
raJIorT€HOBOJIOPOAAMU  KaK CIOCOO IMOJIy4€HHs PpacTBOpUTEIEH, BHYTpU- U
MEXMOJIEKyYJIsIpHas aeruaparanus. Peakuusa ropenus. [lomyuenue stanona: peakuus
OpO’KeHMs TJIOKO3bl, TMApaTalys S3TWIEHA. OTWIEHIJMKOIb M TJIMLEPUH Kak

MNpeaACTaBUTECIIN MIPEACIbHBIX MHOI'OATOMHBIX CIIMPTOB

®eHous. XuMHUecKue CBOWCTBa (eHoMa (peakluu ¢ HaTpueM, THAPOKCUIOM HaTpus,

o6pomom). [Tonyuenne genomna

AJ'II)I[GFI/II[BI. XUMHAYECKHE CBOICTBaA NpEaACIbHBIX AJIBACTUAOB: TUIAPUPOBAHUC,
KaueCTBCHHBIC PEaKIUM Ha KapOOHWIbHYIO Tpymmy (peakius «cepedpsiHoro
3epkana», B3aumojneictBue ¢ ruapokcuaoM menu (ll). Ilomydenue mnpemenbHBIX
aNbJIETH/IOB: OKWCJIEHHE CIHUPTOB, THUApATalMs aneTuieHa. AIeTOH Kak

npeacCTaBUTCIIb KETOHOB. OcobeHHoCTH PCaKu OKUCIICHHUA all€TOHA

KapOoHoBble KHCIOTBI. XHMMHUYECKHE CBOHCTBA MPEJEIbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMUYECKHUX CBOMCTB MYpPaBbUHOMN KHCIOTBHI.
[Torydyenue npeaenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCJIOT: OKHCIIEHUE aJIKaHOB,
AJIKEHOB, IIEPBUYHBIX CIIUPTOB, AJIbACTUAOB. Boiciue npenenbHble U HENpeAeIbHbIE

Kap6OHOBLIC KHCJIOTHI

Crnoxxubie 2¢upbl U Kupbl. CIOCOOBI MOTYYSHHS CIOKHBIX 3PUpoB. OOPaTUMOCTD
peakuuu srepudukanuu. [IpumeHeHue CHOXKHBIX 3(QUPOB B MUIIEBOH U
nap@roMepHON NPOMBIIUIEHHOCTH. JKHpPbI Kak CIOXHbIE 3(UpBl TIULEPUHA U
BBICIIUX KapOOHOBBIX KHCIOT. XWUMHYECKHE CBONCTBA JXHPOB: THIPUPOBAHUE,
OKHUCJIeHHe. [Waponu3, WM OMBUICHHE, XUPOB KaK CIOCO0 MPOMBIILIEHHOTO
MOJIyYEHHUSI COJICH BBICIIUX KapOOHOBBIX KHCIOT. MBUTA Kak COJHM  BBICIIHUX

KapOOHOBBIX KUCIIOT

3.15

XUMHUYECKUE CBOMCTBA TJIIOKO3bI: PEAKIIUHM C YYACTUEM CIHUPTOBBIX M alTbIACTHIAHOMN
TPYIII W MOJIOYHOKHCIIOE OpoxeHue. [IpumeHeHue TIIOKO3bI, €€ 3HA4YeHHE B

KHU3HCOCATCIIbHOCTH OopraHus3ma. I[I/Icaxapm[m: caxapo3sa, MaJIbTO3a.




BoccranaBnuBarome M HEBOCCTaHABJIMBAIOIIME — aucaxapuabl.  I'maponus
nucaxapunoB. llommcaxapunapl: kpaxman, riukoreH. CTpoeHHME MaKpOMOJIEKYJ
Kpaxmajla, IJIMKOreHa U Ie/unono3sl. dusnmyeckue CBOMCTBA Kpaxmala H
LEJUTE0JI03bl. XUMUYECKHUE CBOIMCTBA Kpaxmalla: TUAPOJIN3, KaUeCTBEHHAs! PEaKLUs C
HoJ0M. XHMHMYECKHE CBOMCTBA IIEJUTIOJIO3BI: THIPOJIN3, MOIy4YeHHe HPHUpOB

1esuTio036l. [oHsITHE 00 UCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, allETATHBIN MIEIK)

3.16

3.17

3.18

3.19

AMuHBI. AMUHBI KaK OpPraHMYECKHME OCHOBAHHUA: PEAKIUU C BOJOH, KHUCIOTaMHU,
peakuusi TOpeHus. AHWIMH Kak MPEJICTABUTENb apOMAaTHYECKUX aMHUHOB.
XHWMHYECKUE CBOMCTBA aHWJIMHA: B3aUMOJICHCTBHUE C KHUCIOTaMH, OPOMHON BOJOH,
okucienue. [lomydyeHne aMHHOB ajJKWIMPOBAHHMEM aMMHUaKa M BOCCTAaHOBIECHUEM
HUTPOIPOU3BOIHBIX YTJIEBOJOPOIOB

AMHMHOKHUCIOTBI W Oenku. AMUHOKHCIOTHI Kak amMQOTepHbIE OpPraHUYeCKUe
coequHeHusi. (OCHOBHBIE aMHHOKHUCIOTHI, oOOpasyiomme Oenku. XUMHUYECKHe
CBOICTBa OENKOB: TUAPONIN3, JEHATypalys, KaueCTBEHHbIC (I[BETHBIC) pEaklUd Ha

Oenku

CtpoeHue U CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTh CBOWMCTB MOJIMMEPOB OT CTPOCHHUS
Monekyid. OCHOBHBIE CIOCOOBI TOJTYYEHHUS BBICOKOMOJICKYJISIPHBIX COETUHEHHI:
peaKuy MOJMMEPH3AINH U TOMMKOHAeHcannu. Kitaccudukanus BoJIOKOH

Wnentudukanus opraHUYecKuX COeIMHEHNH. Perienne sxcnepuMeHTalbHbIX 3a/1a4

Ha pacrio3HaBaHUEC OPTraHUYCCKUX BCIICCTB

3.20

I'enermueckas cBsI3b MECXKAY KilaCCaMU OPraHu4YCCKUX COG}II/IHGHI/Iﬁ

XUMHS U KU3Hb

4.1

XuMusg B ToBcenHEBHOM ku3HU. I[IpaBuia OGe3zomacHOM pabOTBl €  €IKUMH,

TOPHOYMMHU U TOKCUYHBIMH BCIICCTBAMU, CPEIACTBAMU OBITOBOI XUMHUH

4.2

4.3

4.4

XuMUS ¥ 3J0pOBbE. XUMHUSI B MEIUIIMHE. XUMHS U CEITbCKOE XO35MCTBO. XUMHS B
MIPOMBIIIIEHHOCTH. XUMHSI U DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HE(PTAHON Ta3bl,
UX cocraB W wucnoip3oBanue. CocraB HehpTH u e€ mepepaboTka (MPUPOIHBIE
MCTOYHUKH YTJIEBOI0OPO/IOB)

XuMUS W JKOJOTHS. XHMHYECKOE 3arps3HEHUE OKPYXKAIoIIEH Cpeabl W €ro
nocneacteus. OxpaHa ruapocdepbl, MOYBbI, arMocdepbl, ¢Guopsl U (ayHbl OT
XUMHUYECKOTO 3arps3HeHus. l[IpobimemMa OTXOAOB UM MOOOYHBIX MPOIYKTOB.

AJIBTCpHaTI/IBHLIC HCTOYHHUKU SHCPTHUUN

Ob6uue IIPEICTABICHUS 0 IIPOMBIIUIEHHBIX criocobax MOJIyYEHUS
XMMHYECKUXBEUIECTB (HAa IpHUMEpPE IPOU3BOJCTBA AMMHAKa, CEPHOW KHUCIIOTHI).
Uépnas u uBerHass Meramryprus. CTEKJIO W CHJIMKAaTHas MPOMBIIIIEHHOCTb.
[IpoMbIieHHAs OpraHuyvecKas XUMHSL. Coipbé TUIst OpraHNu4eCcKou

MMPOMBIIIJICHHOCTH




Tunel pacy€THBIX 3a/1a4

Pacuérsl Macchl BemecTBa mim 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

>4 Macce WM 00bEMY OIHOTO U3 YYaCTBYIOUIMX B PEaKIMH BEUIECTB
5.2 Pacuérsl TerioBoro shpexra peakiuu
5.3  Pacuérbl 0O0BEMHBIX OTHOLIEHHH I'a30B MPU XUMHUIECKHX PEAKIHSX
54 Pacuérel macchl (00bEMa, KOTMYECTBA BEIIECTBA) IPOAYKTOB PEAKINH, €CITH OJHO U3
' BEIIIECTB JJaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérel MmaccoBoil uim 00BEMHOMN A0 BBIXOIA MPOIYKTA PEAKIIMUA OT
" TeOpETHYECKH BO3MOXKHOTO
Pacuétbl maccsl (00bEMa, KOJTHMUECTBA BEIIECTBA) MIPOAYKTA PEAKIUH, €CIIH OAHO U3
5.6 BemiecTB JMaHO B BUJIE pacTBOPA C ONPEICIEHHON MAaCCOBOM JI0JIel pacTBOPEHHOTO
BEILECTBA
5.7 Pacuérel ¢ ucoap30BaHMEM MOHATHI «MACCOBASL 101, «MOJIIpHas
' KOHLEHTPALUsA», «PACTBOPUMOCTHY
Haxoxxnenne MoneKysipHO# (popMyIibl OpraHUnYeCKOTO BEIIECTBA MO €ro MIIOTHOCTH
5.8

M MAaCCOBBIM OOJISAM 3JICMECHTOB, BXOAAIIUX B €0 COCTaB, WX IO IMPOAYKTaAM

CrOpaHHus



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

« Xumus; 10 kiace. yrinyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u ap.; nox penakuueit Jiyanna B.B. O01iecTBo ¢ orpaHudeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; AkuinonepHnoe odiectBo «M3aaTenbeTBo
«IIpocsemenue»

* Xumus; 11 knace. yrnyonenHoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkiinonepHoe oduiecTBo «M31aTenbcTBO

«IIpocsemienue»

INU®POBBIE OBPA30OBATEJIBHBIE PECYPCHBI U PECYPCBI CETH
HUHTEPHET
bu6morexa IJOK

https://m.edsoo.ru/2dd57f24
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