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HOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMMa nmo XMMHH Ha YpOBHE CPEIHEro 00IIero o0pa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBAHUM K pe3ybTaTaM OCBOCHUS
benepanbHO oOpa3oBaTenbHON IPOrpaMMBbl CpPEIAHETO oO1ero
obpazoBanusi(POIl COO), npeacraBieHHbIXx B DenepalibHOM TOCYIaPCTBEHHOM
obpazoBarensHoM cTangapre COO, c¢ yuérom Kouuenmuu mnpenosaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTelIbHBIX opraHuzanusx Poccuiickoit
denepanvy, peaqu3yIOIMIUX OCHOBHBbIE OOpa3oBaTelbHBIE MPOTpaMMbl, U
OCHOBHBIX TNOJIOkKeHUN «CTpaTernu pasBUTHA BocnuTaHus B Pocculickoi
Oepneparuu Ha niepuoj 10 2025 rona» (Pacnopsixenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMusi Ha YpOBHE YIIIYOJIEHHOTO HM3y4Y€HUS 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi ydammuxcs 10-11 kmmaccos.
W3yuenue mnpeamera, peanu3syemMoe B YCIOBHSIX AU((EepeHIupOBaHHOTO,
npo@uIbHOrO O0Oy4YEeHUs, NPU3BAHO OOECHEeYUTh O00IIe00pa30BaTENbHYIO H
OOLIEKYIbTYPHYIO TOJATOTOBKY BBIIIYCKHUKOB IIKOJbI, HEOOXOIMMYIO s
aJlanTaluy UX K OBICTPO MEHSIOLIMMCS YCIOBUSIM JKU3HHU B COLUYME, a TAKXKe AJIs
MPOJIOJDKEHNS O0y4YeHUsI B OpraHU3alMsIX Mpo(ecCHOHATBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS ABJISIETCS] OJJHOW M3 TPUOPUTETHBIX JUCLIMILIMH.

B mporpamme mno XumMuM Ha3HAuYe€HHE MpeaMeTra «XUMHS» IOJIy4daeT
NOAPOOHYI0  MHTEPHPETALUI0 B  COOTBETCTBMM C  OCHOBOIIOJIATAIOIIMMU
nonoxkeHusiMu GI'OC COO o B3anMOOOYCIOBICHHOCTU IENieH, COAep>KaHus,
pe3ynbTaToB O0y4yeHUss U TpeOOBaHUM K YpPOBHIO IMOJATOTOBKU BBIITYCKHUKOB.
CBHUIETENBCTBOM TOMY SIBJSIIOTCS CJHEAYIOIIHME BBINOJHSAEMbBIE MPOrpPaMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOAUYECKAsA, pealu3alus KOTOpoil obOecrneurnBaer
MOJlyY€HUE TMPEJCTaBICHUS O LEJSAX, COACpNKaHUM, OOIIEH CTpaTeruu
oOyueHus, BOCHIUTAHUS U Pa3BUTHs 00yUaIOIIUXCsl CPECTBAMH IIpeIMeTa,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas nperycMaTpuBaeT
ONpeJesieHre: MPUHIIMIIOB CTPYKTYPUPOBAHUS U TMOCJIEI0BATEIBLHOCTH
U3y4eHUs Y4eOHOro MarepHasa, KOJIMYECTBEHHBIX U KAaY€CTBEHHBIX €ro
XapaKTepUCTHK; MOJAXO0A0B K (POPMUPOBAHMIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJII U OUEHKM OOpa3oBaTENbHBIX JIOCTHKEHUN OOydarouuxcs B
paMKax HTOTrOBOM arrectalu B (OpME €IUHOr0 TOCYAAPCTBEHHOIO
’K3aMEHa N0 XUMUMU.

[Iporpamma asst yrinyOoa€HHOTO U3YUYEeHUS XUMUU:



e YCTaHABIMBAE€T HMHBAPHAHTHOE IMPEIMETHOE CojiepKaHue, 00sA3aTeNbHOE
JUIi U3y4eHUs B paMKax OTACNbHBIX Npoduiel, MnpeaycMaTpuBacT
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e HaéT MPUMEpPHOE paclpeesieHne y4eOHOro BpPEMEHH, PEKOMEHIyeMOro
JUISl UBYUYEHUSI OTJICTBbHBIX TEM;

e IMpe/iaraeT TNPUMEPHYIO TMOCIEI0BATEIBHOCTh H3Y4YEHUS Yy4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKU MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO LENEeH U 3a/1a4 U3yUeHUs IpeIMeTa
Ha yriyOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOuiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3yJIbTATOB OCBOEHHUSI OCHOBHOW 00pa3oBaTesbHOMN
MIpOrpamMMBbl CpeZHero o01ero oOpa3oBaHUs (JIMTYHOCTHBIX,
METaNpPEIMETHBIX, MPEIMETHBIX), & TAKXKE C y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX JEUCTBUA  OOYyYarolerocss MO OCBOEHUIO
COJIEp KaHMs IIPEeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMUSIM B MPOTPAMME IO XUMHUU TPEIyCMOTpPEHA
IPEEMCTBEHHOCTh € OOyYE€HMEM XUMHUHU Ha YPOBHE OCHOBHOIO OOILEro
oOpazoBaHus. 3a TMpefeilaMd YCTAaHOBJIEHHOW MporpaMMod MO  XUMHUU
00s3aTeNIbHOM (MHBApUAHTHOM) COCTABJISIONIEH COAEpKaHUs Y4eOHOro MmpeamMeTa
«Xumus» OCTa€Tcsi BO3MOXHOCTh BBIOOpAa €ro BapUaTHUBHOM COCTaBIISIOINICH,
KOTOpasi JOJKHA OMNPENEATHCS B COOTBETCTBHUM C HAIPABICHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B cootBerctBuM ¢ koHuentyanbHbIMH nosiokeHusmu PI'OC COO o
Ha3HAUCHUU TIPEAMETOB 0a30BOoro M yriayOJEHHOrO YpPOBHEH B CHCTEME
nuddepeHupoBaHHOT0 OOYYCHUS Ha YPOBHE CpEeAHEro o0Imero obpa3oBaHUS
XUMHUSI Ha YpOBHE YIIYOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha pear3alfio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  3TaloM  TOJYyYEHHUS]  XUMHUYECKOIO
oOpa3oBaHUsS B paMKaX M3Y4YEHUS CICHHAIBHBIX €CTECTBEHHO-HAYUHBIX W
XUMUYECKUX JUCIHIUIMH B By3aX U OPraHHU3alMAX CPEIHEr0 MPO(eCCHOHAITBHOTO
oOpa3zoBanus. B 93Toll CBsA3M wu3ydeHHe mpeameTa «XUMHS) OPHEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacUIMpeHue U yriayOJieHHe TeOpeTHYeCKOol U
MPAKTUYECKON MOJATOTOBKU OOYYArOIIUXCs, BRIOPABIIMX ONpEaeIEHHbIN MPodib
oOy4eHHMsI, B TOM YHCJIE C EPCIEKTUBON MOCIEAYIOUIEro MOJYyYEeHUsI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax npodeccruonansHoro 00pasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuii ®I'OC COO k miuaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIbHON MPOrpPaMMBbl CpeaHEro oOImiero oOpa3oBaHUS
U3ydeHue mpeaMera «XUMHs» OPUEHTUPOBAHO TaKXKEe Ha pelIeHue 3aaay



BOCIIMTAHUS U COLUAIBHOIO Pa3BUTHS OOydaromuxcs, Ha (pOpMHpOBaHUE y HHUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUH, YMEHHMI palMOHATU3aluU y4eOHOTo TpyAa H
OOOOMIEHHBIX  CIOCOOOB  JESATENBHOCTH, HWMEIOIMX MEXKAUCHUTUTMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocTaBisIOIMMH NpeaMeTa «XUMUs» Ha YpOBHE YIIyOJEHHOTO M3Yy4YEHUS
ABIIAIOTCSA YIUIyOn€HHble Kypcbl — «Opranumyeckas xumus» U «OOmas u
HeopraHuueckas Xxumush». Ilpu onpeneneHuu noaxoaoB K 0TOOPY U CTPYKTYpPHOM
OpraHM3alMd COJAEPKAHMS ITUX KYpCOB B IpOrpamMMme MO XHMHUU 32 OCHOBY
npunatel nonoxkeHuss ®I'OC COO o paznuuusx 0a30BOTO U yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojaepxkaHusi KypcoB «Opranumdeckas xumus» u «OOmas u
HEOpraHW4ecKass XHMHS» COCTABISIET COBOKYIHOCTb IIPEAMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHMs IpeaMmeTa. DTa CUCTeMa
3HAHMI TMOJy4YaeT OMNpeNeNEHHOE TEOPETUYECKOE JIONOJIHEHUE, MO3BOJISIOIIEE
OCO3HAHHO OCBOWMTH CYIIECTBEHHO OoJbIIMHA O0BEM  (PAKTOJIOTHYECKOTO
maTepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4YeHHUs MpeaMeTra olecredyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOTO YBEIMUYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX W CBOMCTBAaX MX COCIMHEHH HAa OCHOBE PACHIMPEHHs] U yriayOJeHus
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PeaKUuid, pacCMaTPUBAEMBIX C TOUKH 3PEHHUSI XUMHUYECKOW KUHETUKU
U TepMOAMHAaMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u llepumoamueckoint
CUCTEMbl ~ XMMHUYECKHMX  DJEMEHTOB  Oa3upyerci  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX TMPEACTABICHUSAX O CTPOEHUU aToMa. XHUMHUYECKas CBS3b
OOBSACHSAETCS ¢ TOYKH 3PEHUS SHEPreTUYECKUX U3MEHEHMI NpU €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe€ C TOYKHM 3pEHHUs] MEXaHU3MOB €€ oOpazoBaHus. W3ydeHue
TUIIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOILECCAX U BJIEKTPOJIN3E PACIUIABOB U PACTBOPOB BELIECTB.
B kypce opraHnyeckoil XMMHUU TPHU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTH
COEJIMHEHUH ynenseTca oco00e BHUMaHUE BOIPOcaM 00 3JIEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHNU3MaX PEaKIMil.

Ocoboe 3HaueHWe UMEET TO, YTO Ha COAEp>KaHHE KYpPCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS IJIs1 KJIACCOB OIpeneEHHOro nmpoduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy M XapakTep [ONOJHEHHM K oO0mei cucreme
MPEIMETHBIX 3HAHUN) OKA3bIBAIOT BIMSHUE CMEXKHBIE MpeAMETHI. Tak, Harpumep,
B COJACPKaHUU TpeAMETa I KJIACCOB XMMHUKO-(pu3znueckoro mpoduiast 00JbInoe
3HaueHue OyIyT MMETh 3JIEMEHThl y4eOHOro mMarepuana mo obmei xumuu. llpu
U3y4EeHUU IMIpeJMeTa B JIaHHOM Cllydae akKIeHT OyJeT cJelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTH 3aKOHOB U TEOPHI B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJIsSIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUs



MacCbl U JHEPruHu, 3aKOHbI TEPMOJMHAMMKHU, HJIEKTPOJIM3a, MPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B COJEp)KaHMU TpeaMeTa Jid KJIacCOB XHUMHKO-
Oounosiorudeckoro mpoduist OOJMbIINKA YIEIbHBIA BeC Oy/IeT MMETh OpraHuYecKas
xuMusi. B 3TOM  ciydae  mpeAocTaBisieTcsl  BO3MOXKHOCTH g Oojee
OOCTOSITETPHOTO ~ PAaCCMOTPEHHUS  XMMHYECKOW  OpTraHM3alii  KIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOMST, K MpPUMEPY, TaKue
CTPYKTYpHBIC KOMIIOHEHTBI, KaK JUIUIbI, OEJIKH, YTIJIeBOJbl, HYKJICHUHOBBIC
KUCJIOTBI U Jpyrue. [Ipu 3TOM 3HAHUS O COCTABE€ U CBOMCTBAX IpPECTaBUTENCH
OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIIYXKAaT OCHOBOM [JIsi H3YyUYECHHUS
CYIIHOCTH MPOIECCOB POTOCUHTERA, IBIXaHUS, TUIIIEBAPCHHUS.

B nmnmane ¢dopMupoBaHHS OCHOB Hay4dHOTO MHPOBO33PEHHUS, OCBOCHUS
0OIIIeHayYHBIX METOOB ITO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHECHHS HAYUHBIX
3HAHUU M3ydeHHE TpeaMera «XUMHUsS» Ha YriayOJEHHOM YypOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYCOHBIMU TIpeAMETaMM, BXOJAIIMMH B COCTaB
npeaMeTHbix obnacteil «EcTecTBEHHO-Hay4YHbIE NpeAMEThI», «MaremaTuka Hu
nHpopMaTrKa» U «PyCCKHI S3BIK M INTEPATYPay.

[Ipy u3ydeHum ydeOHOro mpeamera «XHUMHS» Ha YILIyOJIEHHOM YpOBHE
TaKke, Kak Ha ypOBHE OCHOBHOTO U CpeHEero ooduiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3aja4eii MEPBOCTENIEHHON 3HAUUMOCTH SIBJISICTCS (POPMHPOBAHUE OCHOB
HAyKM XUMHUU Kak O0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JESTEIIbHOCTH YEJIOBEKA U OJJHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIbTYpHI. Pelienue
ATOM 3aJauM Ha YIIIyOJIEHHOM YPOBHE M3YyYCHHS TMpeaMeTa Ipeiroaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (QopMupOBaHUE TMPEACTABICHUN: O MaTepUaJIbHOM €JIUHCTBE MHUPAa,
3aKOHOMEPHOCTSIX U IIO3HABAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUU B
CHUCTEME eCTeCTBEHHBIX HayK M €€ Beaylled ponu B o0OecCredeHUU
YCTOMYMBOTO  Pa3BUTHSA  4YEJOBEYECTBA: B  peUIEHUH  IpodJieM
HKOJIOTUYECKOM, SHEPreTUYECKOM M MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3JJaHUN HOBBIX MAaT€pHaIOB, HOBbIX UCTOUYHUKOB YHEPIUH, B
o0ecTICUeHUN PAIMOHAIBHOTO IPHUPOJIONOIB30BaHMSA, B (OPMHUPOBAHUU
MHUPOBO33pEHUs W OOIIeH KyIbTYphl YEJIOBEKa, a TaKXKE IKOJIOTHUYECCKU
000CHOBAHHOTO OTHOILICHHS K CBOEMY 37I0pPOBBIO U MPUPOJTHON Cpelie;

e OCBOCHHE CHCTEMbl 3HAHHUM, JEXKAIIMX B OCHOBE XHMMHYECKOH
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa: (PyHIaMEHTaTbHbIX
MOHSTUN, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX IMPEICTABICHUN O
CTPOEHHHM BEIIECTBA HA Pa3HBIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJIMOJICKYJISIPHOM, O  TE€PMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEAKIUi, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMAX, 00 00X
HAaYYHBIX [TPUHIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y o0y4Jaronmxcs OCO3HAaHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUU 11 OOBSICHEHUS
KITIOYEBBIX MW U MPOOJIEM COBPEMEHHOW XMMHHU, A OOBSICHEHHUS U
IIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIINX €CTECTBEHHO-HAYYHYIO NPUPOAY;
TPaMOTHOTO peHIeHHs MpoOieM, CBA3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIKM3a U OLEHKU C MO3UIUI HKOJIOTHYECKO 0€30MacHOCTH MOCIEACTBUIN
OBITOBOM M TMPOU3BOJCTBEHHON ESITEIILHOCTH YEJIOBEKa, CBSI3aHHOM C
XUMUYECKAM  IPOU3BOACTBOM, HCHOJB30BAHHEM M  IepepabOTKON
BEILIECTB;

yrayOneHne  MpeACTaBICHUM O  Hay4YHbIX  METOJaX  IMO3HAHUA,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS] YMEHUU OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKHX SIBJICHUM, HMEIOIIMX MECTO B
IIPUPOJIE, B MPAKTUYECKOU IEATENBHOCTH U TOBCEIHEBHOM KU3HU.

B nnane peanmuzanuu IMepBOOYEPEAHBIX BOCIUTATENBHBIX W Pa3BUBAIOIINUX
(GYHKIUI 1EI0CTHOW CHCTEMBI CpeIHEro oO0Iero oOpa3oBaHMsl NPU U3YYEHUU
npeaMera «XuUMHUS» Ha  yrIyOJIE€HHOM  YpPOBHE OCOOYIO  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LT U 33Ja4H, KaK:

BOCIHUTaHUE YOEKAEHHOCTH B TIO3HABAEMOCTU SIBJICHUM TMPUPOIHI,
YBOXEHHUS K TPOILECCY TBOpPYECTBA B OO0JACTU TEOPETHUUYECKUX U
MPUKJIAAHBIX HUCCJIEIOBAHUN B XUMHH, (OPMUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U TMO3HAHUIO, CIOCOOHOCTEM K
CAMOKOHTPOJIIO M  CaMOBOCIHUTAHUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEJUIEKTYaIbHbIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (OPMUPOBAHHE y HUX CO3HATEIHLHOTO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO YCHENTHOM MPpo(dheCCHOHAIBHON U 00IIECTBEHHON NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbI0 W MOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHupoBaHUEe yYMEHUW M HABBIKOB PAa3yMHOTO IMPUPOJIONIOIH30BAHUS,
Pa3BUTHE IKOJOTUUECKON KYJIbTYpPhI, MPUOOPETEHNE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN JIeSITEILHOCTH.

OO1ee YnciIo 4acoB, MPEAYCMOTPEHHBIX JIJIS M3yUEHUSI XUMUU Ha yriyOJeHHOM
ypOBHE cpeaHero obmiero odpazoBanus, coctarisieT 204 gacos: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 yaca (3 gaca B HEJIENO).



COJEPXAHUE OBYYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBBI OPraHU4YeCKON XUMHUM.

IIpenmMer w® 3HAYeHWE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000pa3uy OPraHUuYeCKUX COCTMHECHUM.

DNEeKTPOHHOE CTPOEHUE aroMa Yriepojia: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHUSI. BasleHTHbIE BO3MOXKHOCTHM aroMa yriepoaa. XUMHUYECKas CBS3b B
OpPraHUYECKUX COCIUWHEHMSX. Tumbl TUOpUIU3AIMKM aTOMHBIX opOuTanen
yriepoaa. Mexanu3mbl 00pa30BaHUsI KOBAJIEHTHOM CB3U (OOMEHHBIN U JJOHOPHO-
aKLENTOPHBINA). Tumbl TEpeKpbIBaHUS aTOMHBIX OpOUTaneil, ©- W T-CBA3M.
OpuHapHasi, 1BOHAsE U TpoiHas cBsi3b. CocOOBI pa3pbiBa CBsI3ed B MOJIEKYyJax
opranuveckux BemiecTB. [loHATHe 0 CBOOOJAHOM paauKaie, HyKIeopuiae u
anekTpoduie.

Teopus cTpoeHMs oOpraHudeckux coeauHeHuit A.M. bytiaepoBa u
COBPEMEHHBIE MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUYEHHE TEOPUU CTPOECHHUS
OpPraHUYECKUX COeAMHEHUU. MONeKyIsapHble W  CTPYKTYpHbIE  (DOPMYIIBL.
CtpyktypHble GOpMyNbl  pa3IUYHBIX BUIOB: PpPa3BEPHYTAs, COKpaIIEHHAS,
ckenetHas. M3omepus. Buapl wm3omepun: CTpyKTypHas, NOPOCTPAHCTBEHHAS.
DneKkTpoHHbIE 3(PPEKTHI B MOJIEKYJaX OPTraHUYECKUX COCAMHEHUI (MHAYKTHUBHBIMU
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBienne o kinaccuduKauM OpraHUYecKux BemiecTB. [lonsaTue o
byHKIMoHaAIBHOM Tpy1e. I'oMmomorus. I'omonorundeckue psapl. CucreMaTudeckast
HOoMeHKJaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBmanbHbIe Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH U KJIaccU(PUKAIMS OpPraHUYECKUX peakiuid. OKUCIUTETbHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W MX MPEBpAILCHUI:
O3HAKOMJICHHE C O0pa3laMyd OPTraHMYeCKHX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OIBITHI IO MPEBPALICHUIO OPraHUYECKUX BEUIECTB MNPU HArPEBAHUU
(utaBieHue, OOyIJIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIeKYJ
OPraHUYECKUX BEILIECTB.

YriaeBoaopoabl.

Anxkanpl. 'omomornueckuii psj ankaHoB, o0mias ¢hopMyina, HOMEHKIATypa U
M30MepHsi. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alKaHOB, Sp -
ruOpuau3anusi aTOMHBIX opOuTaniel yriaepoja, o-cBa3b. DU3MYECKHe CBOWCTBA
QJIKAHOB.



XHWMHUYECKHE CBOMCTBA AaJKaHOB: pPEaKUUM 3aMELICHUs, HW30MEPHU3ALNH,
JNEruApUPOBaHUs, IUKIN3AUHU, TUPOJIN3a, KpeKnHra, ropenus. [Ipencrasnenue o
MEXaHU3ME PEAKIUN PaJUKAIBHOIO 3aMEILECHMUS.

Haxoxnenue B nmpupoze. CriocoObl MOTydeHus: U IPUMEHEHHE aJTKaHOB.

[uxmoankanel. OOmas ¢opmysa, HOMEHKIATypa u n3omepus. OcoOeHHOCTH
CTPOCHHMSI M XHMMHYECKHUX CBOMCTB MalbIX (UMKIOMNPOMAH, LHUKIOOyTaH) W
OOBIYHBIX (IIMKJIOTIEHTAH, IUKJIOTEKCAaH) IMKI0aIKaHoB. CrocoObl MOJydYeHUs] U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankensl. 'oMoyIOTHYecKuil psii aIKEHOB, 00MIast (popMyia, HOMEHKIIATypa.
DNEKTPOHHOE W  HPOCTPAHCTBEHHOE CTPOGHHE MOJEKYNl alIKeHOB, Sp°-
ruOpuan3anusi aTOMHBIX opOuTanei yriepona, 6- U m-cBA3U. CTpyKTypHas |
reomerpuyeckas (Luc-tpaHc-) wusomepus. dusnueckue CBOICTBA aJKEHOB.
XUMUYECKUE CBOWCTBA: PEAaKUUU IPUCOCIAUHEHUS, 3aMELICHUS B O-IIOJIOXKEHUE
IIpU JBOMHOM CBS3M, MOJMMEpHU3aunu W okucieHus. lIpaBuimo MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha ABOWHYIO CB3b. CIOCOOBI MOIYYEHHUS! U IPUMEHEHHE
QJIKEHOB.

Anxanuensl. Knaccudukamnus ankaaneHoB (CONpspKEHHbBIE, N30JUPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilomumepuzanus
CONMPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKAUEHOB.

Anxunbl. ["'oMonoruyeckuii psii aJIKMUHOB, 0011ast popmysia, HOMEHKIATypa U
U30Mepusl. DJIEKTPOHHOE MU NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneil yriaepona. dusnueckue CBOHWCTBA AJTKHWHOB.
XUMUYECKHE  CBOMCTBA:  pPEAKUMHM  IPUCOCOWHEHMS,  JUMEPU3ALMU U
TpUMEpHU3alun, OKUcIeHns. KuciaoTHble CBOKWCTBA aIKWHOB, UMEIOIIMX KOHIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBsI3b. CIIOCOOBI TOTYYCHUS
Y IPUMEHECHUE AJIKUHOB.

ApomaThyecKkue YrieBoJOpoabl (apeHsl). ['OMOJIOrMUecKUil psl apeHOB,
oOmast popmyina, HOMEHKIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE MOJIeKyIbl OeH3o0sa. Du3nyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30JIa U €r0 TOMOJIOTOB: PEaKLUU 3aMEeIEHUS] B OEH30JIbHOM KOJIbLIE U
YIJIEBOLOPOJHOM paAuKalle, PEAKUUH IPUCOECAVHEHUS, OKHCIECHHE TOMOJIOTOB
oenzona. IlpeacraBineHre 00 OPUEHTUPYIOLIEM JIEMCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIblIE Ha TMpUMEpPEe aJKWIbHBIX PAJUKANOB, KapOOKCHIIbHOM,
TMJIPOKCUJIHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tonumepuszanus cruposna. CriocoObl mOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpupoansiii ra3. [lomytHeie HedTaHBIE Ta3bl. HeTh 1 €€ nmpoucxoxaeHue.
KameHnHslif yroib U npoyKThl ero nepepadoTku. CnocoObl nepepadoTku HedTH:



NEPEroHKa, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKHUI), pU(POPMHUHT, TUPOIU3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIIICHHOCTH U B OBITY.

I'eneTnueckas CBSA3b MEXKIY Pa3IMUHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTCHIPOU3BOJAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYIMIy, I[MAHOTPYIIILY,
aMuHOrpymnmy. JlelicTBUe Ha TrajlOr€HIPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa miénoun. B3auMonencTBUE NUrajJOreHaJIKaHOB C MarHUE€M U IUHKOM.
[Tonsitue 0 METAJIIOOPTraHUYECKUX COCIMHEHUSX. Hcnons3oBanue
rajoreHNpPOM3BOAHBIX VYIJIEBOJOPOJOB B OBITY, TEXHUKE U TMPHU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYECHUS BEIIECTB WU UX MPEBPAILLICHUII:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTH), KAYECTBEHHBIX
peakiuii yrieBOAOPOJOB Pa3IMYHBIX KJIacCOB (0OeclBeYMBaHUE OPOMHOW WM
MOJHOM BOJBI, pacTBOpa MEepMaHraHaTa Kalius, B3aUMOJICUCTBHE alleTWIICHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapy)KeHUE
yriepoga ¥ BOAOpPOAA B OPraHUYECKUX BEIIECTBAX, IOJYYCHHE OTUJICHA H
M3yYEHHUE €ro CBOMCTB, O3HaKomiieHHE ¢ koyuiekuusamu «Hedpts» u «Yronby, ¢
oOpa3liaMy  IUIacCTMAacC, KaydyykKOB M PE3UHBbI, MOJACIUPOBAHUE MOJICKYJI
YTJIEBOJIOPOIOB M TaJIOTE€HIIPOU3BOIHBIX YTJIEBOAOPOIOB.

Kucsiopoacoaep:kanue opranudeckKue coeIMHEHUsI.

[Ipenenbubie ogHOATOMHBIE CHUPTH.. CTpoeHHe MoJieKya (Ha mpuMepe
METaHoJIa W JTaHoja). ['oMonormdeckuid psna, oOmas ¢opMyna, U30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CIHUPTOB. BoJOpO/HBIE CBSI3M MEXIYy MOJICEKYJIaMU CIHUPTOB.
XUMUYECKHE CBOMCTBA: pEAKIUM 3aMEIIeHUs, JeTujipaTallid, OKHUCIICHUS,
B3aMMOJICUCTBUE C  OpPraHUYECKUMHU W  HEOPTaHUYECKUMH  KHCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHbBIE CIUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIA
Ha opranu3sM uenoBeka. CrnocoObl MOJTy4YeHUs U TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTU HUBUYECKUX U
XAMHYECKUX CBOWCTB.

MHOroaToOMHbIE CHUPTHI — STWICHIJUKOIb W TIHIEpUH. Du3ndeckue u
XUMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICCTBUE C OpraHUYeCKUMU
W HEOPraHWYECKUMHU KHUCJIOTaMM, KaueCTBEHHAas peakiMs Ha MHOT'0AaTOMHBIC
ciupthl. [IpencraBienre 0 MeXaHW3Me PEaKIUid HYKICOPUIHHOTO 3aMEIICHUSI.
JletictBue Ha opraHu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE TUJIPOKCOTPYIIBI U
OenzonpHOrO siAapa. Pusznyeckue cBoicTBa (Pperona. OCOOEHHOCTH XUMHUYECKUX



cBOCTB (eHnona. KayecTBeHHble peakuuu Ha QeHos. ToKCHUYHOCTH (PeHona.
Crioco6s!I osryueHust U npuMeHeHue Gperomna. @enonpopmaabAeTuaHAS CMOJIA.

KapOonunbHble COeIMHEHUS — aJIbJIETUBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOW TpymIibl. ['OMoONOrH4ecKue psijbl allbJIETHAOB M KETOHOB, 00Ias
dbopmyrna, u3oMepuss W HOMEHKIaTypa. DU3MYECKHUE CBOWCTBA albJACTUIOB W
KETOHOB. XMMHUYECKHE CBOMCTBA  aIbJECTUIAOB M  KETOHOB:  peakUuu
npucoeauHenns. OKHUCIIEHHE albJEeTruI0B, KAYECTBEHHBIE PEAKIIMKM HA aJbJCTU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alibJIETH]IOB U KETOHOB.

OnHOOCHOBHBIE TMpeeNibHbIE KapOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHUCIIOT. M3oMepust 1 HOMEHKIaTypa. OU3ndecKue CBOMCTBA
OJIHOOCHOBHBIX MpPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3HM MEXAY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKAIMKU, PEAKIUU C Yy4aCTUEM YIJIEBOJOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbMHOM KUCHOTHL. [loHSTHE O NPOM3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEIEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraButenn BbICHINX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MMAJbLMUTUHOBAS, OJICMHOBAS, JUHOIEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOMYYEHUs U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxsble 3¢upsl. ['oMonorudeckuit psia, oOwmas Gopmyna, HU30OMEPHUS U
HOMEHKJIaTypa. PU3NUECKHE W XWMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puandyecknue 1 XUMHUUYECKHE CBOICTBA XKUPOB: TUAPOIIN3 B
KHUCJION U 1enoYHou cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPKAIIUX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. JKUphl B IpUpo/IEC.

Mpbuia” Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, MX MOIOUIEE [EUCTBHE.

O6mas xapaktepuctuka yrieBoj1oB. Kinaccudukanus yrineBoaoB (MOHO-, I4-
U Tonucaxapunbl). MoHocaxapuabl: TIIIOK03a, (pyKTo3a, rajgakrosa, pubdosa,
ne3okcupr6o3a. dusznyeckue CBOMCTBA M HaXOXIeHUEe B mpuponae. PoTOCHUHTES.
XUMHUUYECKHE CBOWCTBA TIIFOKO3bI: PEAKIIUN C YYACTUEM CIIUPTOBBIX U albJCTUIHON
IpyMI, CIUPTOBOE M MOJOYHOKHUCIOE OpoxeHue. lIpuMeHeHue TIIIIOKO3bI, €€
3HAYEHUE B JKU3HEAEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxapos3a, MajlbTo3a U
JakTo3a. BoccTanaBnuBaooye 1 HEBOCCTaHABIMBAIOIIKE AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B nmpupoze u npumeHenue. [lomucaxapuasl: Kpaxmadn,
[NIMKOTeH U 1euiono3a. CTpoeHHE MAaKpOMOJIEKYJl Kpaxmasia, T[JIMKOreHa W
HeJuTroNo3bl.  PU3MUECKHE CBOWCTBA Kpaxmana W LEJUIOJI03bl. XUMHYECKHE
CBOMCTBa Kpaxmania: TMIpOJu3, KaueCTBEHHAs] pPEaKiusi C HOJ0M. XUMHUYECKUE
CBOMCTBA 1LIEJUTIOJIO3BI: TUIIPOJIU3, MOMydeHHe 3(PUpPOB 1eiuTon03bl. [loHsTue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).
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OKCIEpUMEHTANbHBIE METOJbl H3YyYEHHUS BEUIECTB W MX IPEBPALICHUN:
pPacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJE, B3AUMOJIECHCTBHUE 3TAHOJA C HATPHEM,
OKHUCJIEHHE 3TUJIOBOTO CHHMPTa B aJbJACTH] Ha PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTWJIOBOIO CHHUPTAa JUXPOMATOM Kaius (BO3MOXHO HMCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE PEAKIMM Ha aibAeTUAbl (C TUIPOKCUIOM
nuammuHcepeopa(l) wu  ruppoxkcuaom  meau(ll)), peaknus raunepuHa €
ruapokcuiom Meau(ll), xumuyeckne cCBOMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom menu(ll), BzaummoneiicTBue
Kpaxmajia ¢ MOJOM, PEIICHUE JKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaMm «CrnupTel n
¢deHnomns», «KapooHoBbIe KUCTOTHI. ClI0KHBIE 3(PUPBD).

A3oTcoaep:kaniue OpraHu4ecKue CoeIMHEeHMS.

AMUHBI — OpraHUYecKue Mpou3BoJIHbIe amMmmuaka. Kiaccugukanyus aMUHOB:
anudaTuyeckue W apoMaTHYeCKue; IEepBUYHBbIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenne MoJieKyJ, oOmas (gopmyia, U30Mepus, HOMEHKIATYpa U (U3UUYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA alM(PATUUECKUX aMHUHOB: OCHOBHBIE CBOICTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOM KHCIOTOM.
Conu aJIKWIIaMMOHHSL.

AHUIIMH — TIpeACTaBUTENb aMHHOB apomarhueckoro psga. CrpoeHue
aHwIMHA. B3anMHOE BiIMsSHUE TPyNI aTOMOB B MOJIEKyJie aHuiIuHa. OCcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KadecTBeHHble peakuuMu Ha aHWIMH. CrocoObl
NOJly4YeHUsT U TNpuMeHeHue anudatudyeckux amuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH3071a.

AmuHokucioTel. HoMeHknaTypa u nzomepus. OTAENbHbIE PEICTABUTEIM O
AMUHOKHUCIIOT:  TJIMUMH, anaHuH. Du3nuecKue CBOWCTBA  AMUHOKHCIIOT.
XHWMHUYECKHE CBOMCTBA AMHMHOKHUCIOT Kak aM(pOTEpHBIX OpPraHUYECKUX
COCMHEHUM, peakuus IMOJUKOHJEHCAluM, O00pa3oBaHUME NENTHIHON CBS3H.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npuponneie nonumepbl. [lepBuuHas, BTOpUYHAs M TpEeTHYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: THUIAPOJIU3, JACHATypauus,
Kaue€CTBEHHbBIC PEAKIIMU Ha OCJIKHU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHMS BEIIECTB W WX IPEBpALICHUIL:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypauus OENKOB NMPH HATrPEeBaHHUM, I[BETHHIC
peakuuu Ha O€NKW, peuleHHe OKCIEePUMEHTAJbHBIX 33Jad 10 TeMaM
«A3zoTcomepkalye — OpraHuyeckue — coenuHeHus» u «Pacno3HaBanume
OpPTraHUYECKUX COCAUHEHUN.

BbicokoMolieKyJISIpHbIE COeIMHECHMS.

OCHOBHBIE MOHATHSI XUMHU BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHDb MOJMMEPU3ALMH, CPEAHSIS MOJIEKYIJIApHas
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macca. OCHOBHBIE METOIbl CHUHTE3a BBICOKOMOJICKYJISPHBIX COCAMHEHUN —
MOJIMMEPHU3AITHIS U TIOJTUKOHICHCAITHS.

[Tomumepubie wmatepuanbl. [lmactMacchl  (MOAMATUIICH, TOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJ, TMOIUMETHIMETAKPWIAT, MOJIUKApOOHATHI,
noJimdTUICHTEpePTaarT). Y Trim3aus 1 nepepadoTKa miacTuKa.

DacTOMEpHI: HaTypaJbHBII Kay4yK, CUHTETUYCCKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbpHbIe (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tommepbt CTIEITUATBHOTO Ha3HA4YCHUS (TedtoH, KeBJjap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJbl M3YYECHHS BEIIECTB M WX IMPEBPAIlCHUIA:
O3HAKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U MUCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4dyKoOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7ay 1o TeMe «Pacmo3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnrie 3agaun.

Haxoxnenue wmosekyasipHoi (GopMysbl OpPraHUYECKOTO COCAMHEHUS TI10
MacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXJIECHUE
MOJIEKYJISIpHON (OpMYJIbI OPraHUYECKOro COCIUHEHHS 1Mo Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiuu W/WIM HCXOIHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYpHOU (HOPMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB MIIM CIIOCOOOB
MOJIYYCHUSI, OMpeeNieHne JOJM BBIXOJAa MPOJYKTa PEAKIUU OT TEOPETUUYECKU
BO3MO>KHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPH U3YYCHUH OPTraHUYECKON XMMHUH B
10 xyjacce OCYIIECTBISAETCS 4Yepe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATUH, TaK W TIOHATHW, TPUHATBIX B OTICIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmIre ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEeOpHsi, 3aKOH, aHallu3, CHHTE3, Kiaccuukanus, HaONIOACHUE, WU3MEPECHHE,
AKCIIEPUMEHT, MOJIeITh, MOJICTTUPOBAHHE.

dusuka: Marepusi, aroM, DJEKTPOH, TPOTOH, HEUTPOH, MOJEKYJa,
DHEPreTUYECKUM ypPOBEHb, BEIECTBO, TEI0, OO0BEM, arperaTHOE COCTOSHHE
BCIECTBA, (PM3WYCCKHUE BEIMYMHBI, CIAMHHIIBI HW3MEPECHHS, CKOPOCTh, DHEPIHS,
Macca.

buonorus: kimerka, opraHum3M, JKocucTeMma, Owocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIA M reTepoTpO(HBIA TUI MUTAHUS, OpOMNKEHHE,
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doTocuHTE3, IBIXaHWE, OENKH, YIJCBOMABL, IKHUPBI, HYKICHHOBBIC KHUCIIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hble KCKOIaeMbIe, TOTUIUBO.

TexHoNOTWS: TUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THTAHWUS,
MOJOIIIUE CPENICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX H CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX fAep. XUMUYECKUN 3ieMeHT. M3oTonsl. CTpoeHune
AJIEKTPOHHBIX 00OJIOYEK aTOMOB, KBAaHTOBBIEC YHCJIA. DHEPreTUUYECKHE YPOBHHU U
noaypoBHHU. ATomMHbIe opOuTanu. Knaccudukanuss XuMUYECKUX IEMEHTOB (s-, p-,
d-, f-snementsl). PacmpenerneHne 3JEKTPOHOB MO AaTOMHBIM  OpPOUTAISM.
DONeKTpOHHbIE KOH(PUTypallMK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30Y>KIEHHOM COCTOSIHUM, 3JIEKTPOHHBbIE KOH(PUTYpallMd HOHOB.
DNEKTPOOTPULIATEIIBHOCTD.

[lepnonnueckuit 3akoH U [leproguueckas cucTeMa XUMUYECKAX DJIEMEHTOB
JA.N. MenneneeBa. CBs3b NMEPUOIUYECKOrO 3aKOHA U [leproan4ecKoil CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX M CIOXHBIX BEIIECTB MO TIpyIllaM M [epuoAaM. 3HAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XuMH4YecKasi CBsI3b. BHUIBI XMMWYECKON CBS3U: KOBAJICHTHAsS, WOHHAf,
MeTayuinueckasi. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIN. DHEPIus U AJIMHA CBsA3H. [[0aspHOCTD, HAIPAaBIEHHOCTH U
HACBIIIAaEMOCTh KOBAJICHTHOW CBsi3U. KpartHele cBs3u. BomoponmHas cBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCTP M BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX '€OMETPHUUECKUM CTPOEHUEM (HAa MIPUMEPE COETUHEHMI
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBienre 0 KOMIUIEKCHBIX cOoeqMHEHHIX. COCTaB KOMILUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeb, JIMFaHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIMHEHUN.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUU.

BemecTtBa  MOJNIEKYJSIDHOTO M HEMOJIEKYJISIDHOTO  CTPOEHHMs.  THIIBI
KPUCTALUTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucteMax. MictuHHble pacTBOphl. [Ipencrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIEHTPALMU PACTBOPOB:
MaccoBasi J0Jisl BELIECTBA B PACTBOPE, MOJISIpHAs KOHLIEHTpaus. HacellieHHbIE 1
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HCHACLIIICHHBIC paCTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJIJIOFI/I,Z[paTBI.
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Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpHUBHATBHBIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Kiaccudukanus XuMUdecKux peakiuii B HEOPraHWYeCKOW W OpraHuYeCcKou
XUMHH. 3aKOH COXPaHCHMS MACChl BEIIECTB; 3aKOH COXPAHEHUS U IMPEBPalICHUS
DHEPTUU TIPU XUMHYECKUX peakmusiX. TermnoBbie 3Q(PEeKThl XUMUUECKUX PEaKIIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XUMHUYECKON peakiiiu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (DAaKTOPOB.
['omoreHHbIE U TeTEPOTeHHBIE peakiuu. KaTanus u kataam3aTopsl.

OOpatumbie 1 HeOOpaTUMBIC Peakiui. XUMHYECKoe paBHOBecue. KoHcTaHTa
XAMHUYECKOTO paBHOBeCUsA. DaKTOpbI, BIMUSAIOIIAE HA TOJIOKECHUE XUMHYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHHE U KOHIIEHTPAIlMU BEIIECTB, YYAaCTBYIOIINX B
peakuuu. [Ipunun Jle [larense.

OnekTpoiuThueckas auccorumanus. CuiabHble W cla0ble  3JIEKTPOJUTHI.
Crenenp aucconmann. Cpena BOIHBIX PAacTBOPOB: KHCIOTHAS, HEUTpabHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTEneHb  OKHUCJICHUSI.
Oxkucnurenb W BOcCTaHOBUTENb. [Ipomecchl OKHCIEHUS U BOCCTAHOBJICHUS.
BaxHelme OKUCIUTEIM U BOCCTAHOBUTENH. MeToj 3JIEKTPOHHOro OajiaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYECHHUS BEUIECTB W HMX IPEBPALICHUN:
pa3lioKEHHUE TEPOKCUJA BOJOPOJIa B MPUCYTCTBUM KaTalIM3aTropa, MOMAENH
KPUCTAJUTMUECKUX PEHIETOK, MPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHUue
Cpeabl PacTBOPOB C IOMOIIBIO WHIWKATOPOB, M3YUYEHHE BIMSHUS PA3JIUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaklIMH U TOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSI.

Heoprannyeckasi xuMusi.

[Tomoxenne HemeraiuioB B llepuognueckod CHUCTEME  XMMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DU3NUECKHE
CBOMCTBA HEMETAIUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOA, CEPHI,
docdopa u yriaepona).

Bomopoa. Ilomydenue, ¢pu3mdeckne U XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMM ¥ HEMETAJUIAMH, BOCCTAHOBUTEJIbHBIC CBOMCTBA. [ MIOpuibl.
TonnuBHBIE AJIEMEHTHI.

l"anorensl. Haxoxpaenuwe B mpupoje, crnocoObl MoMydeHwus, (pusudeckue u
XAMUYECKUE CBOMCTBA. | ajoreHoBoAOpo/ibl. BaxkHeunmume KUCIOPOACOAEpKALIUE
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [I[pumeHeHue rajJoreHoB U UX COCIMHEHUM.
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Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS
kuciopoga. @u3nyeckue U XMMHYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOpOJa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxaenue B TpHUpPOAE, CIIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumuueckue cpoiictBa. CepoBomopona, cyiabpuasl. Oxcun cepsi(IV), oxcun
cepbl(VI). CepHucras u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEepHOM KUCIOTHL. [IppuMeHeHnE Cephl U €€ COCTUHEHU.

Azor. Haxoxnenwe B mpupoae, CHocoObl MOMy4deHHs, (QHU3UUYECKHe U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTpUbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U X coii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeneHue a3ora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHMUS.

®ochop. Haxoxnenue B mpupoje, CrIocoObl MOMydeHUs, (PU3NYECKUE U
xumudeckue cpoiictBa. dochunpr u pochun. Oxcuasl dochopa, dochopnas
kuciora u e€ conu. Ilpumenenue dochopa u ero coenuneHuit. docdopHbie
ya00peHusl.

VYrnepon, HaxoxAeHWe B mpupoAe. AJJIOTPONHbIE  MOAU(UKALUU.
dusnueckue M XUMUYECKHE CBOICTBAa IMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yronpHas kuciotra u eé€
COJIM. AKTHBUPOBAHHBIA yroyb, ancopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKuU. IIprMeHeHne mpoCThIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, crocoObl MONy4deHHs, (PU3HUECKUE U
xumudeckue cporictBa. Oxcua kpemuus(IV), kpeMHueBass KHUCIOTa, CHIJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tonmoxenne mertamwoB B [lepuoanyeckon cucTeMe XUMMHUYECKUX DJIIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI DJICKTPOHHBIX 000J0YEeK aToMOB MeTaioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. IIpuMeHeHune MeTamioB B OBITY M TEXHUKE.
CnuiaBbl METAJIOB.

ONEKTPOXUMHUUECKUNA  PsAJl  HampspkeHu  metawioB.  OOmme  crnocoObl
NOJTyYEHUS METaJIOB: TUAPOMETAILTYPTHs, MAPOMETAILTYPIHs,
anekrpometaiutyprusi. [lonarue o koppo3uu metaymuioB. CrocoObl 3aluThl OT
KOPPO3HH.

OO6mrast xapaktepuctuka MetauioB [A-rpymmer [lepuogmdeckoit cucTembl
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, QU3NUECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mas xapakrepuctuka metawioB I[A-rpynnsl Ilepuoanueckoil cucTembl
XUMHUYECKUX OJJIEMEHTOB. MarHuil W KajJblUui: TMOJydeHue, (u3HuecKue u
XUMHUYECKUE CBOMCTBA, NPHUMEHEHHE IPOCTHIX BEIIECTB W HMX COEAUHEHUM.
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.
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AIOMUHMI: TTOTy4eHue, PU3nYecKue U XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QoOTepHBIE CBOICTBa OKCHIa U
TUJIPOKCUIA AJTFOMUHHUS, TUAPOKCOKOMILICKCHI aTFOMUAHMUSL.

OOmiasi xapakTepucTHKa MeTauioB mobouHbix mnoarpynn  (b-rpymm)
[Tepronnueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3NYeCKUe U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHHnil. OKCUAbI U
ruapokcuasl xpoMa(ll), xpoma(Illl) m xpoma(VI). XpomaTel U JuUXpoMaThl, UX
OKHCIIUTEIIbHBIEC CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

Ou3nyecKkne M XUMHYECKHE CBOMCTBA MAapraHia HM €ro COCIMHEHHUM.
Baxneiimmme coenunenuss Mapranua(ll), wmapranna(IV), wmapranna(VIl) wu
mapranna( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

@u3nvecKnue U XUMUYECKHE CBOMCTBA Keje3a U €ro coeauHeHur. OKCHpbL,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [Toayuenue u npuMeHeHue xene3a
Y €r0 CILIABOB.

DuU3NYECKUE U XUMHUYECKHE CBOMCTBA MEJIU U €€ coeaquHeHui. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COCUHECHUN.

[uuk: momydeHue, (U3MUYECKME M XUMHUYECKHE CBOWMCTBa. AMOTEpHbIE
CBOMCTBA OKCHJIa M TUIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCH IUHKA. [I[puMeHeHune
[IAHKA U €r0 COeANHECHUH.

DKCNEPUMEHTAIbHBIE METOJbl HW3YyUYE€HUS BEHIECTB M WX MPEBPAIICHUM:
u3yueHue oOpasIloB HEMETaJUIOB, ropeHue cepnl, ¢docdopa, xene3a, MarHus B
KHUCJIOPOJE, HU3YYEHHE KOJUIEKUUH «MeTaluilbl U CIUIaBbl», B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMENbHBIX METAJUIOB C BOJIOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUATIOB), B3aMMOJCHCTBUE LIMHKA M eje3a C PacTBOPAMH KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTraHUYECKHE aHUOHBI, KATUOH BOAOPOAA
M KaTUOHbl METAJUIOB, B3aMMOJICHCTBUE THUIAPOKCUIOB AIOMUHUS M LHUHKA C
pacTBOpaMH KUCIIOT M HIEJOYEH, PEHIEHHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«Tanorens», «Cepa u e€ coenuHeHus», «A30T U (Hochop U UX COCIUHEHUS,
«Mertasibl TIaBHBIX OATPYIID», «MeTanibl TOOOUHBIX TOATPYIII.

XuMHUSA U )KU3Hb.

Ponb xumuu B o0ecrieyeHnr yCTOMYMBOTO pa3BUTHs dyesoBeuecTBa. [lonsaTue
O Hay4YHbIX METOJaxX I[IO3HAHUS M METOJIOJOTUA HAYYHOTO HCCIEeI0BaHUSI.
HayuHble npuHLIKIBI OpraHru3alui XUMUYECKOT0 TPOn3BoOICcTBa. [IpoMbIliLieHHbIE
CHOCOOBI MOMYYEHUsI BAKHEUILIMX BEUIECTB (Ha MpUMepe MPOU3BOICTBA AMMHAKA,
CEpHON KHUCIOTHI, MeTaHoJa). [IpombllIeHHbIE CIOCOOBI MOTYYEHUS METAIIOB U
CIIaBOB. XMMHMYECKOE 3arpsi3HEHUE OKPYXKAOIIEW CpPelIbl U €ro IOCIEICTBUS.
Poub xumuu B 0O6ecriedeHH SHEPreTHIeCKOi Oe30MacHOCTH.

Xumuss W 310poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. IIpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX NIpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.
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XYMHUSI MUY OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Posib Xumuu B
o0ecrneueHnH MUIEeBOi 0e30MacHOCTH.

Kocmernueckne u mnapdromepnbie cpenactsa. boitoBas xumwus. I[lpaBuiia
0e30MacHOr0 MCMOJIb30BaHUsSl MPEnaparoB OBITOBOM XWMHUU B TOBCEAHEBHOM
KU3ZHHU.

XuMuUs B CTPOUTEIIbCTBE: BaXKHEHIIUE CTPOUTEbHBIE MaTEpUaibl (LIEMEHT,
OCTOH).

XuMHs B CeNbCKOM X03giicTBe. OpraHnyeckre U MUHEpalIbHbIe YI00pEHUsI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMUKa.
Marepnans! 1 anekTponuku. Hanorexnomoruu.

Pacuérnrie 3agaun.

Pacuétel: Macchl BemecTBa Wi 00bEMA Tra30B MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUHU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB pPEAKIMHM, €CIU OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00bEéMa, KOJIWYECTBA BEIIECTBA) MPOIYKTa
peaklMH, €clIM OJHO U3 BEIIECTB JaHO B BHUJE pacTBOpa C ONPEIEIEHHOU
MacCcOBOM JI0JIEM pPacTBOPEHHOrO BEHIECTBA, MAacCOBOW [JOJIM U MOJSPHOU
KOHIICHTPAIIMM BEIIECTBA B pacTBOpEe, MOJHM BBIXOJA MPOAYKTa pPEaKUHH OT
TEOPETUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBsi3ed TNpU  HM3yYeHUH OOIed u
HEOpPraHu4ecKkorM xuMuu B 11 Kilacce ocymiecTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITUHN, TPUHATHIX B OTACIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01uue ecTeCTBEHHO-HAyUYHbIC TTOHSTHUS: SIBJICHUE, HAyUYHbIA (DAKT, TUIOTE3a,
Teopusl, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(PHUKAIUS, MEPUOAUIHOCTh, HAOIIOJCHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHUE.

®dusuka: Marepus, MHUKPOMHUP, MaKpPOMHUp, aTOM, »OJEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, YHEPTETUYCCKUI YPOBEHb,
BEII[ECTBO, TEO, OOBEM, arperaTHoe COCTOSIHHE BEIECTBA, HUJCAIBHBIA Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kimerka, opraHu3M, 3KOcCHUcTeMa, Onocdepa, MeTaboIru3M, MaKpO-
U MUKPODJIEMEHTBI, OCJIKH, YKUPbI, YTIEBO/IbI, HYKJICMHOBbIE KUCIOTHI, PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILTUBO,
PECYPCBL.

TexHoJIOrusl: XUMHUYECKasi MPOMBIIIJIEHHOCTb, METAJLUIyPIusi, CTPOUTEIbHBIC
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaneBTUUYECKast MIPOMBILLJIEHHOCTb, ITPOU3BOJICTBO KOCMETHYECKHUX
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IIperapaTos, IMPpOU3BOACTBO  KOHCTPYKIIMOHHBIX
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.

MaTcpualioB,

OJICKTpOHHAs
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IJNIAHUPYEMBIE PE3VYIJIbTATBI OCBOEHM A ITPOI' PAMMEBI I110 XMMHNHA
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B coOTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMeTa «XUMHS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUs BBIAEIEHBI CJEAYIONIME COCTaBIIAIONIME: OCO3HAHUE
OOyYarONIMMHUCSL POCCUHCKOM TIpakJIaHCKOW UACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIPENEIECHUIO; HATMYHE MOTUBALUU K
OOy4eHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJICTBOBATHCS
NPUHATBIMA B OONIECTBE TMpaBWJIaMH W HOPMaMd T[IOBEJICHUS, HAJIHYNC
MIPaBOCO3HAHUS, YKOJIOTHYECKON KyJIbTYPhI; CHOCOOHOCTH CTABUTH 1IE€JTU U CTPOUTH
YKU3HECHHbIC TUUTaHBbI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpPaXaroT
cOpPMHUPOBAHHOCTh OMbITA I[TO3HABATEIIbHOW W MPAKTUYECKOW JesATEIHHOCTU
O0Oy4Jarommxcs B MPOILECCE peaTu3alKi 00pa30BaTEIbHON AEATEIbHOCTH.

JIMdHOCTHBIE pe3yJabTaThl OCBOCHHS MpeaMera «XUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OMbITA IO3HABATEILHON UM TMPAKTUYECKON NESITEIbHOCTH
oOyuyaroluxcs B MpOIecce peanu3aluu oO0pa3oBaTeIbHON JESTENIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUSA:

OCO3HaHUS 00YYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAaB U 005I3aHHOCTEH,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEICTAaBICHUS O COLMAIBHBIX HOpPMax M TpaBUIaX MEKINYHOCTHBIX
OTHOILICHHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JESATENBHOCTH NPH CO3JIaHUU
y4eOHBIX MPOCKTOB, PEIICHUN yYYeOHBIX M MMO3HABATEIBHBIX 3a7a4, BBHITOJTHCHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh W TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHAIM3E PA3IMYHBIX BHUIO0B YUCOHOH ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HUCTOPUYECKOMY W HAyYHOMY HACIIEIUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUS K TIPOILIECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTCIIBHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMCHTAJIBHBIX  ITOHCKOB,
MOCTOSIHHOTO TPY/Jla YUEHBIX U MPAKTUKOB;
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UHTEpECa M T03HABATEJbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanm3e MHQOpPMAIMH O MEPEAOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSACh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUMBATh CBOE IOBEJIECHHWE M IMOCTYNKM CBOMX TOBApULIEH C
MO3UIMI HPAaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHUS IMOCIIEICTBHIM
HIOCTYTIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHUsl I[IEHHOCTEH 3J0pOBOTO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHUs TpaBWi O€30MacHOro OOpalleHusi C BEIIECTBAaMHU B OBITY,
MOBCEIHEBHOM JKM3HHU, B TPYAOBOH €ATEIbHOCTH;

MOHUMAaHUSl IEHHOCTH TPAaBWJI HHIUBUAYATHHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUs TOCIEACTBHA U HEMPUATHS BPEAHBIX MPUBBIUCK (YMOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) TpyA0BOIr0 BOCIMTAHMS:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEO0BATEIbCKOM
NEeATEIbHOCTH, OOILNECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
NESITENIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COLIMaJIbHON HAMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTepeca K MPaKTUYECKOMY U3YYEHUIO Mpodeccuil pa3iuyHOro poja, B TOM
YrcIie HA OCHOBE MPUMEHEHHSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBaXEHUS K TPYyHAy, JIOJAM Tpyda U pe3yJbTaTaM TPYAOBOW NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HMHAMBHIYaJbHOM TpaeKTOpHUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3arid COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) PK0JIOrHYeCKOro BOCIIMTAHUSA:

HKOJIOTMYECKU 1€JeCO00pa3HOr0 OTHOIIEHHUS K MPUPOAE KaK HCTOUYHUKY
CYILIECTBOBaHMS )KM3HHU HA 3EMIIE;

MOHMMAHUA TJI00AIBHOTO XapaKTepa SKOJOTHYECKHX MpoOsieM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEeJibl;
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OCO3HAaHMUSI HEOOXOJAMMOCTH HCIOJIB30BAHUS JOCTHIKECHUUW XUMHUU  JJIst
pELICHUSI BOMPOCOB PAMOHAIIBHOTO MPUPOIOIOTIb30BAHUS;

AKTUBHOTO HENPUATUS JCHUCTBUW, TMPUHOCIIIUX Bpel OKpYXKaroUIeu
MPUPOJIHON CcpeJlie, YMEHHS IMPOTHO3UPOBATh HEOJAroNpHUATHBIC IKOJOTUUYECKHE
MOCIIEICTBUSA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYMS PA3BUTOIO 3KOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIbITa JNEATENbHOCTH JKOJIOTUYECKOU HANPABJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaThCSI UMM B MO3HABATEJIbHON, KOMMYHUKATUBHOW W COLUAIBHOM
MpPaKkTUKE, CIIOCOOHOCTM ¥ YMEHHS aKTUBHO IIPOTHUBOCTOSITH  HJEOJIOTHUU
xemohoouwu;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHMMAaHUSl CcHenu(PUKU XUMUU KaK HayKd, OCO3HaHMs €€ poJu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOIO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS 00 OKpY:KalollleM MHUpE KakK O €IUHCTBE MPUPOJBI U UYEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIEHUU TMPOOJIeM COXpaHEHUs
IIPUPOJHOIO PABHOBECHS,

yOEXKJIEHHOCTH B OCO0OM 3HAYUMOCTHM XUMHUHU Uil COBPEMEHHOMU
UUBUJIM3AUA: B €€ TYMaHUCTUYECKOM HAIPaBICHHOCTU M BAXXHOW pOJU B
CO37aHMM HOBOW 0a3bl MaTepUATILHOM KyJNbTYPhl, B PEHICHUH TI00aTbHBIX
npoOJieM YCTOMYMBOTIO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTreTHYECKOM,
MUIIEBON M IKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeueHnn
YCJIOBUHM YCHEUIHOTO TPY/la U SKOJIOTHYECKH KOM(POPTHON KUZHU KaXKJIOTO 4ieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTM: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIIOJIh30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHAJIU3a U OOBSICHEHUS SIBIICHUM OKPYKAIOIIEro Mupa u
MPOUCXOAIIUX B HEM U3MEHEHUM, YMEHHUS JeiaTh 000CHOBAHHBIE 3aKJIIOUCHUS HA
OCHOBE HayyHbIX (PAaKTOB M HMEIOIIUXCA JaHHBIX C 1EJbI0 MOJy4YCHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XMMHUYECKUE 3HAHUS s
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEPECA K MO3HAHMIO, UCCIIEIOBATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW IO XUMHU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

MHTEpeca K 0OCOOCHHOCTSAM TpyJla B pa3IMuHbIX cepax mpodeccuoHanbHOM
JIEATEIIbHOCTH.

22



METAINIPEJMETHBIE PE3YJIBTATDHI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMBbI TI0 XMMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMbIE Ui (OPMHPOBAHUS  MHPOBO33PEHHUS  OOyJaronIuxcs
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIU(PUKY METOJOB TIO3HAHMUSA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHs, SBICHHE,
MpoIIecC, CUCTeMa, HaAyIHBIM (aKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaIbHbIC Y4eOHBIC NEUCTBHS (MO3HABATEIbHBIC, KOMMYHUKATHUBHBIC,

peryJsiTUBHBIC), o0ecreunBaroIIne dbopmupoBaHue GyHKIMOHATBHOM
I'PaMOTHOCTH M COITMATIbHON KOMIETEHIIUU O0YYarOIINXCS;
CIIOCOOHOCTh oOy4Jaronmxcs UCITIOJIb30BATh OCBOCHHBIC

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4COHbBIC
JICCTBYS B IO3HABATEIIHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHbIe pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU W  PETYJISITUBHBIMH
JICUCTBUSAMH.

Ilo3HaBaTe/ibHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE JelCTBUS

1) 6a30BbIe JJOrHYecKHUe AeiicCTBHS:

CaMOCTOSITeIbHO  (DOPMyNIHpOBaTh W aKTyallU3UpPOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNiaTh LEIU JACATEIbHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCII0JIb30BaTh TMPU OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU TOHSATUN M YCTaHABIMBATH UX B3aUMOCBSI3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHS JJISI OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBIICHU;

BBIOMpATh OCHOBAHUS M KPHUTEpHHM JUIS KIacCH(UKAIMM BCIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY M3y4aeMbIMU
SIBJICHHUSIMH;

CTPOUTH JIOTUYECKUE PACCyXICHUS (MHAYKTUBHBIC, ACAYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS MCIOIb3YEMbIE B XUMUKM CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BBIBATH MOJIEIbHBIE TPEACTABICHUS] — XUMUYECKUM
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3HaK (CHMBOJI) DBJIEMEHTa, XuUMHUYeckas (opmyna, ypaBHEHHE XUMHUYECKOU
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peakiuy — MpU PEIICHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUYECKUX 3ajlad,
NPUMEHATHh HAa3BaHHbBIE MOJENbHBIC MPEICTABICHUS ISl BHISIBICHUS XapaKTePHBIX
MPU3HAKOB U3yYaEMBIX BEIIECTB U XMMHUECKUX PEAKIIUM.

2) 0a30BbIE HCCIIeA0BaTEIbCKHE JeiCTBHS:

BJIa/IETh OCHOBAaMH METOJOB HAYYHOTO TO3HAHMS BEUIECTB U XUMUYECKUX
peaKuuii;

(GbopMyIHpOBAThH LIENU U 3a/1a4U UCCIIEAOBAHMS, UCTIOIB30BATh MOCTABIICHHBIE
U CaMOCTOSITEIBHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCHl B KAaYECTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQJICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HaOIIOAAaTh 32 XOAOM
polecca, CaMOCTOSATENIbHO IPOrHO3MPOBATh €ro pe3ysbTaT, (OpMyJIHUpOBATH
000O0IIEHHS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTABJISITh OOOCHOBAHHBIA OTYET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIIENOBAaTEIbCKOM UM MPOEKTHOU
JESITEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOWCKY METOJOB pEIICHUS NPAaKTHUECKUX 3a7ad, NPUMEHEHHUIO0 pa3INYHbIX
METO/IOB TIO3HAHU.

3) pa6ora c undgopmanueii:

OpUEHTHUPOBAThCS B PA3MYHBIX HCTOYHMKAX uHpopManuu (Hay4dHO-
HOMYJISIpHAsl JIUTepaTypa XUMHYECKOIO COJAEpXaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcbl MHTepHETa), aHamM3upOBaTh UHPOPMAILIUIO PA3IUYHBIX BUIOB U (HopM
pEeICTaBICHHUS, KPUTHYECKH OLIEHUBATh eé JIOCTOBEPHOCTb u
HEMPOTUBOPEUNBOCTH;

(opMyIupOBaTh 3alpPOChl U MPUMEHATH Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HUCIOIB30BaHUS WHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  TIpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIb30BAaTh HAYYHBIM SI3bIK B KAauyeCTBE CpeACTBA Npu paboTe cC
XUMUYECKON uH(pOpMaIMell: NpPUMEHATh MEXIpeAMEeTHble ((usmyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKHC CPCACTBA HAI'TLITHOCTH.
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KoMmyHnKkaTHBHBbIE yHUBEPCAJIbHbIE Y4eOHbIe 1elicTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TeMbI B XOJI€ TUATIOTa W/UTN
JUCKYCCHH, BBICKA3BIBATh UIeH, GOPMYINPOBATH CBOU MPEJIOKCHUS
OTHOCHTEIFHO BBITIONTHEHUS MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yIhbTaTOB ITO3HABATEIHHOU JESITCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO WJIH COBMECTHO CO CBEPCTHHUKAMU TPH BHITIOJHEHUN
XUMHYECKOTO JKCIIEPUMEHTA, MPAKTUIECKONH pabOThI MO MCCIIECIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peau3allii y4eOHOTO MpoeKTa, U (POpMyIHpOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COTJIACOBAHUS TO3ULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIE 1eiiCTBHUSA:

CaMOCTOATENIBHO IIJIaHUPOBATh M OCYIIECTBISATH CBOK II03HABATEJIBHYIO
NEATEIbHOCTh, ONpeneisis €€ Leaud M 3aJadyd, KOHTPOJIMPOBAaTH M IO MeEpe
HEOOXOJUMOCTH KOPPEKTHUPOBaTh IIpeajaraeMblii airoput™M ACHCTBUM mpu
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ deKTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTH CAMOKOHTPOJIb JEATEIBHOCTH Ha OCHOBE CaMOaHaiu3a |
CaMOOLCHKHU.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS IPOrPaMMBbl IO XUMHUH Ha yriayOlIEHHOM
YpOBHE Ha YpPOBHE CpeaHero o0Imiero oOpa3oBaHUs BKIIOUYAOT crenuuyeckue
JUIs y4eOHOTro npeaMeTa « XUMMUs HayuHble 3HaHUs, YMEHUS U CTIOCOObI IeHCTBUM
[0 OCBOEHHIO, MHTEPIPETALMU U NMPeoOpa30BaHUIO 3HAHUM, BUJBI ACSITEIbHOCTU
[0 MOJYYEHHIO HOBOTO 3HAHMS M MPUMEHEHHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTYallMsIX, a TAKXKE B peaJbHbIX JKU3HEHHBIX CUTyalUsX, CBA3aHHBIX C XUMHUEH. B
nporpaMme MO XHMMHHM TPEIMETHbIE PE3yJbTaThl MPEACTABICHBI IO ToJaM
W3YYEHHUS.

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OpraHuyueckas XUMUS»
OTpaXkakoT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYEHUH OPraHUYEeCKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HayK M €€ pojii B 00ECIEUEHUH YCTONYUBOTO
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Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM HKOJIOTHYECKOM, SIHEPreTUUECKON U
MUIIEBON 0€30MMaCHOCTH, B PAa3BUTUHM MEIUIIMHBI, CO3IaHUHA HOBBIX MAaTEpPHAJIOB,
HOBBIX HUCTOYHUKOB DHEPTHH, B obecrnieyeHu " palMOHAIIEHOTO
MIPUPOOTIOIL30BaHNS, B (OPMHPOBAHUHA MHUPOBO33PCHUS W OOIICH KYyJIBTYpPHI
YelioBeKa, a TakKe HKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEJIE;

BJIQJICHUE  CHUCTEMOM  XUMUYECKUX  3HAaHMM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUIN SJIEMEHT, aTOM, PO U AJIEKTPOHHAs
o0oyouka aroma, S-, p-, d-aTOMHBIC OpOWTANM, OCHOBHOE M BO3OYXAEHHOE
COCTOSIHUSI aToOMa, TUOpUau3aIUs AaTOMHBIX OpOWUTayie, HWOH, MOJIeKya,
BaJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTh, CTETICHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBIN CKeNeT, QyHKIIMOHAbHAS
rpynmna, pagudkall, CTPYKTypHbie (QopMynbl (pa3BEPHYTHIE, COKpAIEHHEIE,
CKEJICTHBIC), M30MEpHUs CTPYKTypHasi M MPOCTPAHCTBEHHasl (reoMeTpuyeckas,
ONTUYECKAas), HU30MEpPbl, TOMOJIOTUYECKUH psAJl, TOMOJOTH, YIJIEBOIAOPOJIHI,
KHCJIOPOJ- M a30TCOAEPKAIlEe OPraHUYEeCKUE COCIUHEHHS, MOHOMED, IMOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIC COCAMHEHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEMIECTB, 3aKOH COXPAaHCHUS
W TpEeBpalleHUs DJHEPrUU TPH XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAITUE B OCHOBE
MOHUMAHUS MPUIMHHOCTA U CUCTEMHOCTH XMMHYECKUX SIBJICHUI; TIPE/ICTaBIICHUS
0 MEXaHW3MaX XHMHUYCCKHX PEaKIUd, TEPMOAMHAMUYCCKUX W KHUHETHYECKHX
3aKOHOMEPHOCTSIX WX MPOTEKAHUsS, O B3AMMHOM BJIUSHUW aTOMOB M T'PYIIIT aTOMOB
B MOJIEKYyJIax (MHAYKTHBHBIM U Me30MepHbIN 3¢ dexTsl, opueHtanTsl I u Il pona);
(dakToJIOTMYECKUe CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJYyYE€HWH U O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEWIIIMX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATETLHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  MPUHIUIAX  XHMHYECKOTO
MIPOU3BOJICTBA (Ha MpUMEpPE MPOU3BOJICTBA METaHOIa, MEpepadbOTKU HEDTH);

c(hOPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEpPHbIC NMPU3HAKW TOHSITHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TOHSTHS TPHU
OTMMCAHUH COCTaBa, CTPOCHUS U CBOWCTB OPTaHUUYECKUX COCTMHECHHUM;

c(hOpMHUPOBAHHOCTH YMEHUM:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIMIEHHBIX M CKEJETHBIX) (HOPMYJT OPTaHUYECKUX
BEILECTB;

COCTABJISITh YPaBHEHUS XUMHYECKUX PEAKIMN U PACKPBIBATh UX CYITHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEaKlMid  MOCPEJCTBOM  COCTABIICHUS
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AJIEKTPOHHOIO 0ajaHca JTUX pEaKkUHi, peakuuil HOHHOro oOMeHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHU;

U3TOTABJIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BEUIECTB JJI MIUTFOCTPALUU
UX XUMHAYECKOIO U ITPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(OpPMHUPOBAHHOCTh YMEHMI: yCTaHABIMBATh MPHUHAJIC)KHOCTh M3YYECHHBIX
OpraHMYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeIWHEHUH, JaBaTh UM Ha3BaHUS IO CHCTEMAaTHYEeCKOU
HoMmeHknatype (IUPAC) u nmpuBOauTh TpUBHAJIbHBIE HA3BaHWs I OTHEIIbHBIX
IpECTaBUTENIEH OPTraHUYECKUX BEUIECTB (3TUJIEH, alETHIICH, TOJIyOJ, TJIMLEPHH,
ATHJICHTIIUKONb, (PEHOd, (QopManbIerun, aneTalbJerujl, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBAS KHCIIOTHI,
[JIMLUH, aJJaHUH, MaibTo3a, (PYKTO3a, aHWIMH, AUBUHWI, U30MPEH, XJIOPOIPEH,
CTHPOJI U IpyTHE);

c(OPMUPOBAHHOCTh YMEHHUSl ONpEAENATh BHUJ XUMHUYECKOM CBSI3U B
OpraHUYECKUX COCIMHEHMSIX (KOBAJIECHTHAasT M HWOHHAas CBs3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTHh TIOJOXKEHUS TEOPHUH CTPOCHMS
oprannyeckux BemectB A. M. BytnepoBa it 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OPMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaThb  COCTaB, CTPOECHUE,
bu3nuecKkue M XMMHUYECKHE CBOMCTBA THUIHMYHBIX MPEACTABUTENEH pa3InyHBIX
KJIACCOB OPraHUYECKUX BELIECTB: AJKAHOB, [IMKJIOAIKAHOB, aJKEHOB, AJKaJUEHOB,
QJIKUHOB, apOMAaTUYECKHX YTIJIEBOAOPOJIOB, CIHUPTOB, AQJbJIETHAOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CJIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOECIAUHEHUN U
aMUHOB, AMHHOKHUCIOT, OEJIKOB, yriaeBOAOB (MOHO-, IU- M MOJUCaXapuioB),
WUIFOCTPUPOBAaTh  IEHETUYECKYI0  CBSI3b  MEXKIAY HUMU  YpPaBHEHUSAMH
COOTBETCTBYIOIIUX XHMMHYECKHUX PEAKUHH C HCIOJb30BAHUEM CTPYKTYPHBIX
(opmyur;

c(hOPMUPOBAHHOCTh YMEHUS TMOATBEPXKJAaTh HAa KOHKPETHBIX MpUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPaTHOCTH U THUIA KOBAaJEHTHOU CBSI3H (G- U T-CBSI31), B3AMMHOTO BJIMSHUS aTOMOB
Y TPYyII aTOMOB B MOJIEKYJIaX;

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTh UCTOYHUKHU YIJIEBOJIOPOJHOTO
Coipbs (He(Thb, NPUPOAHBIM Ta3, yrojib), CHOCOOBI €ro nepepadboTKu U
MPaKTUYECKOE TPUMEHEHUE NPOAYKTOB MepepadboTKH;

c(hOpPMUPOBAHHOCTh BJIAJEHUS CUCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METOJlaX MO3HaHMs — HaOJIOJCHNH, U3MEPEHUHU, MOJIECTUPOBAHUH, HKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;
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c(hOpMHPOBAHHOCTh YMEHUS IPUMEHSTh OCHOBHBIE oneparuu
MBICIUTEIILHON JCATENBPHOCTH — aHalli3 W CHHTE3, CpaBHEHHE, O000OIICHHE,
CUCTEMATHU3AIINIO, BBISABICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€Ud — ISl U3YUYEHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHUH: BBISBISATH B3aUMOCBS3b XUMUYECKUX 3HAHHUH C
MOHSATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB MJIS
0osee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MATEpUAJIBbHOTO E€AUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHUYECKOW XUMUU JJIsi OOBSICHEHUS U
MPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOPMHUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUETHl 1O XUMHYCCKUM
dbopmyliaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMIl C UCMOIb30BaHUEM (PU3UUYECKUX
BEMYMH (Macca, O0OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKJICHHID XUMHUYECKON
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHUX DJIEMEHTOB,
MPOJYKTaM CrOpaHMus, INIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  0e30MacHOCTH  TMOCJEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATEIbHOCTH YENOBEKa, CBSI3aHHOM C mepepaboTKoi
BEILIECTB, UCMOJb30BaTh MOJYYEHHBIC 3HAHUS JJISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHUM: CaMOCTOSITEIBHO IJIAHUPOBATH U TPOBOJUTH
XUMUYECKUN DKCIEpPUMEHT (TIOJIydeHHEe W W3YYECHHE CBOWCTB OPraHMYEeCKUX
BEILIECTB, KAaYECTBEHHBIE pPEAKUUM YIJIEBOJAOPOJOB pAa3IUYHBIX KJIACCOB H
KHUCJIOPOJCOIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/1ad 10 PACIO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
O6e3omacHoro oOpamieHusi ¢ BeHeCTBaMU M JabOpaTOPHBIM 000PYIOBaHUEM,
dbopMyIMpoBaTh IEb HCCIEAOBAHMS, NPEACTABIATH B Ppa3iuuHON  (popme
pEe3yabTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUI:

coOJI0/1aTh MpPaBUJIa HKOJIOTHYECKU I11€1€CO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOU JIEATEIIBHOCTH B IIEJSIX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMYMBOIO Pa3BUTHSI;

O0CO3HaBaTh OINACHOCTh TOKCHUYECKOTO JCHCTBHMSI Ha >XUBBIE OPraHU3MbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMMAs cMbIci nokazarens [1JIK;

aHaJIM3UPOBATh I1EJIECOO00PA3HOCTh MPUMEHEHUSI OPraHWYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh YMEHHUMW: OCYIIECTBIATH II€JICHANIPABICHHBIM TOWCK
XUMUYECKON MH(OPMAITUU B PA3IMYHBIX UCTOYHUKAX (HaydyHAs ¥ y4eOHO-HAaydHas
JUTEpATypa, CpeaCcTBa MaccoBor MH(popManuu, HTepHET U Ipyrue), KpUTUYECKU
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aHAJIM3UPOBATh XUMUYECKYI0 HH(POpPMALIUIO, epepadaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUA Kypca «OOmmas W HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TPEJICTABIICHUNA: O MATEpUaJILHOM €IMHCTBE MHpA,
3aKOHOMEPHOCTSIX WU TIO3HABAEMOCTHU SIBJICHUW NPHUPOIBI, O MECT€ W 3HAYCHUH
XUMHUHU B CHUCTEME €CTECTBEHHBIX HayK U €€ poJu B OOECINEUEHUHM YCTOMYUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM 3KOJIOTHUECKOW, IHEPTrEeTUYECKON W THUIICBOU
0e30MacHOCTH, B Pa3BUTUU MEAMUIIMHBI, CO3JAaHUM HOBBIX MaTE€pHAlIOB, HOBBIX
HMCTOYHUKOB SHEPIHH, B OOECIEUEHUHU PaAlMOHAIBHOTO MPUPOJIONOIL30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHUS W OOIIEH KyJbTyphl YEJIOBEKa, a TakKkKe
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO M MPUPOJTHOU

cperne;
BJIQJCHUC  CHCTEMOM  XUMHUYCCKMX  3HAHHMHA, KOTOpas  BKIJIIOYACT:
OCHOBOITOJIATalOIIe TOHATHS — XUMHUYCCKHH DJJICMEHT, aToM, SApO aToMa,

W30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aToMHbIE OpOUTAIIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpHan3alusl aTOMHBIX OpOuWTaneil, HOH,
MOJIEKYJa, BaJICHTHOCTh, AJEKTPOOTPUIATEIBLHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKass CBS3b (KOBAJICHTHAsl, HWOHHAs, METAJUIMYEcKasi, BOJOPOIHAs),
KpUCTAJUIMYECKasl PpEIIETKA, XUMUYECKas pEeakUus, pacTBOp, DIJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJICKTPOJUTUYECKAs JUCCOLMAIUS, CTENEeHb JUCCOIMALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM d(PPeKT
XUMHUUYECKON peaKlru, CKOPOCTh XUMUYECKOW PEAKIIMU, XUMHUUYECKOE PABHOBECHUE;
TEOPUH M 3AKOHBI (TEOPHS AJIEKTPOJUTHUECKON MUCCOLMALUU, TEPUOIUYECKUMA
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMHUYECKUX PEAKIUSIX, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JEHUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM S3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHMs, JiekKalue B OCHOBE IOHUMAaHHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHH;  COBPEMEHHBIC
MPEJCTaBICHUs] O CTPOEHUM BEIIECTBA HAa aTOMHOM, HOHHO-MOJICKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHM3MaX XUMHUYECKHUX
peakiuii, TEPMOJMHAMUYECKMX W  KUHETHYECKUX 3aKOHOMEPHOCTSIX  HUX
MPOTEKAHUS, 0 XMMUYECKOM PABHOBECUU, PACTBOPAX M JIUCHEPCHBIX CUCTEMAX;
(bakTOJIOTHYECKHUE CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJTYYECHUU U O€30MaCHOM
WCIIOJIb30BaHUN BAKHEUIIMX HEOPTaHUYECKUX BEIECTB B OBITY U MPAKTUYECKOM
NEATCIbHOCTH ~ 4YEJIOBEKa, OOIIMX  HAyYHBIX  MPUHIMIAX  XUMHUYECKOTO
MPOU3BOICTBA;
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Cc()OPMUPOBAHHOCTb YMEHUM: BBISBIATH XapaKTEpHbIE MPU3HAKU IMOHITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIUE NOHATHS IPU
ONMCAaHNN HEOPTaHNYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OPMUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY IS
cocTtaBieHUss (GOpMysT BEUIECTB W  ypaBHEHUN  XHMHUYECKUX  PEaKIIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuaneHble Ha3BaHUsI OTAEIBHBIX
BELICCTB;

c(hOpPMUPOBAHHOCTh YMEHHUSI OTPEACIIATh BAJIEHTHOCTDh U CTENIEHb OKUCICHHUS
XUMHUYECKUX JJIEMEHTOB B COEAMHEHUSX, BUJ XUMUYECKOM CBS3M (KOBAJECHTHAs,
WOHHAs, METaJZIMYecKasl, BOAOPOJHAs), THUN KPUCTAUIMYECKOM PEIIETKU
KOHKPETHOT'O BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTb CBOMCTB BEILECTB OT
BUJa XUMHUYECKOW CBS3M W THUMA KPUCTAUIMYECKOM pemETKH, OOMEHHBIM u
JIOHOPHO-AaKIENTOPHBINA MEXaHU3MbI 00pa30BaHUsl KOBAJICHTHOM CBA3H;

c()OPMUPOBAHHOCTh ~ YMEHUH:  KJIACCUPUIMPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTABY, XMMHUYECKUE PEAKIUH 110 PA3IUYHBIM MTPU3HAKaM (UHCITY
U COCTaBy pearupyrolux BEIIECTB, TEIUIOBOMY 3 (EKTy peakluu, W3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3zaropa u
JPYTHUE); CAMOCTOSITENIbHO BEIOMPATh OCHOBAHUS U KPUTEPHUH I KilacCU(PUKaIUU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJUUECKOr0 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMUPOBAHHOCTh YMEHHUM: XapaKTepU30BaATh JIIEKTPOHHOE CTPOEHHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB NEPBOrO—YETBEPTOrO NEPUOIOB
[Tepuomnueckoit  cucrembl .M.  MeHneneeBa,  UCHONb3ysSl  MOHATUS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHE IOJYPOBHH», «S-, p-, d-aTOMHBbIE
opoUTanm», «OCHOBHOE M BO30YKIEHHOE JHEPreTUYECKUE COCTOSIHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHYECKHX 3JEMEHTOB M HX
coequHeHuM no nepuogam U rpynnam  I[lepuoamyeckon cucremsr . N
MeHeneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OpPMUPOBAHHOCTh ~YMEHMI: XapakTepu3oBaTh (ONUCHIBaTh) OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PAa3JMYHBIX  KJACCOB, MOATBEPXKIATH
CYILLIECTBOBAHHE TEHETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKHMM BEIIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIM;

cOPMUPOBAHHOCTh ~YMEHHUSI PAacKpbIBaTh CYIIHOCTb: OKHCIUTEIBbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN MOCPEICTBOM COCTaBICHUS 3JIEKTPOHHOro OanaHca
TUX peakUuil; peakiuil MOHHOro OOMEHa IMyTEM COCTaBIEHMSI MX IOJIHBIX U
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COKpAIIEHHBIX  MOHHBIX  YPAaBHEHUW;,  pEAKUMH  TUAPOJIW3a;  PEaKUuu
KOMILIIEKCO0Opa30BaHus (Ha MpUMeEpe T’HIPOKCOKOMIUIEKCOB [IMHKA U ATFOMUHUA);

COPMHUPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS

XUMHAYECKUX PEAKUUN C YYETOM HMX DHEPIETUUECKHUX XAPAKTEPUCTHUK, XapaKTep

U3MEHEHUSI CKOPOCTUXMMHYECKOW  pEakUMd B 3aBUCUMOCTH OT DPa3JIMYHBIX
(akTOpOB, a TAK)KE XapaKTep CMEIIEHUSI XUMUYECKOTO PaBHOBECHS 1101 BIUSIHUEM
BHEIIHUX Bo3jaeicTBuil (mpuHuui Jle [llarense);

cOpPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHMHUYECKHUE PEaKIuH,
JeXalye B OCHOBE NPOMBIIIJIEHHOIO ITOJYYEHHs] CEpPHOW KHCIIOTBI, AMMUAKa,
oOIIMe HayyHble MPUHIMIBI XUMHUYECKUX IPOU3BOJICTB; 1€1€CO00pa3HOCTh
IPUMEHEHUS HEOPraHUYECKUX BEIIECTB B MPOMBIIIEHHOCTH U B OBITY C TOYKHU
3peHMs COOTHOLLEHUS PUCK-TI0J1b34;

c()OPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHMM O METOJAX HAYYHOIrO
MO3HAHUA SIBJICHUN NpUpOAbl — HAOMIOACHUE, H3MEpPEHUE, MOJEIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICIEHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHUS IIPUMEHATD 3THU 3HAHUSA IPU HKCIIEPUMEHTAIBLHOM UCCIIEIOBAHUN BEILECTB
U i1 OOBSCHEHUS XUMHYECKHX SIBICHUN, HMEIOLIIUX MECTO B MPHUPOAE,
IIPAKTUYECKOM JAEATEIBHOCTH YEJI0BEKA U B IOBCETHEBHOM )KU3HH;

c(OPMHUPOBAHHOCTh YMEHHUSI BBIABIISTH B3aUMOCBSA3b XMMHUYECKHX 3HAHHUU C
MOHATHUSIMU WU TPEACTABICHUSAMHU IPYTUX €CTECTBEHHO-HAYUYHBIX IMPEAMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MaTePUAIBLHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHUSI MPOBOJUTH PACUYETHI: C HCIOJIB30BAHUEM
IIOHATHM «MaccoBasi 0JIs BELIECTBA B PACTBOPE» U «MOJIAPHAsT KOHLEHTPALUD?;
Macchl BEUIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJHMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaklMH BEUIECTB; TEIUIOBOTO 3(ddekrta
peaKkiuy; 3HA4YE€HUS BOJOPOJHOIO II0KA3aTelslsi pacTBOPOB KHMCIOT M ILEIOYEUN C
U3BECTHOM CTENEeHbIO JUcCCOLManuu; Macchl (00bEMa, KOJMYEeCTBa BEIIECTBA)
MIPONYKTa PEAKLHH, €CJIM OJHO M3 MCXOJIHBIX BEIIECTB JAHO B BUJAE PACTBOPA C
OMpeIeIEHHOM MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA WJIM JIAHO B U30BITKE
(MMeeT TpUMECH); JOJIU BBIXOJA MPOAYKTa pEaKIuu; OOBbEMHBIX OTHOLIECHUMN
ra3os;

c(OPMUPOBAHHOCTH YMEHUUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh U TPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (MpOBEACHHE  peakluuidi  MOHHOro  OOMeHa,
MOATBEPKACHUE KAUECTBEHHOIO COCTaBA HEOPraHUYECKUX BEIIECTB, ONPEIEICHNE
Cpeabl pPacTBOPOB BEIIECTB C IIOMOLIbIO HMHAMKATOPOB, HW3YYCHUE BIIMSIHUSA
pa3auuHbIX  (AKTOPOB Ha  CKOPOCTh XMUMHUYECKOM  peakiuH, pelieHue
DKCIIEPUMEHTAJBHBIX 3a7a4 1o Ttemam «Mertameyy u  «Hemeramie») ¢
COOJIIOIEHHEM TTpaBWJI O€30MacHOro oOpallleHusl ¢ BELIECTBAMU U J1JaOOPaTOPHBIM
o0opynoBaHueM, (opMyaMpoBaTh L€db HCCIENAOBAaHUSA, MPEACTABIAThH B
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pa3nuuHOi (dopMe pe3yabTaThl SKCIIEPUMEHTa, aHAJIU3UPOBATh M OIEHHWBATh MX
JIOCTOBEPHOCTB;

c(hOpMHUPOBAHHOCTh YMEHUH: COOJII0/IaTh MpaBuUja MOJIb30BAHUS XUMHUUECKOMN
Mocyiol W JabopaTopHbIM 00OpyAOBaHHEM, OOpalleHHus C BeEIIeCTBaMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBIOJIHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTHYECKH II€JIECOO0PA3HOTO TIOBEACHUS B OBITY U TPYIOBOM
JESITENPHOCTH B LIENSAX COXPAHEHHUS] CBOETO 30POBbS, OKPYKAIOIIEH MPUPOIHOMN
Cpeapl W JOCTWKEHUA €€ YCTOMYMBOTO Ppa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'O JICMCTBUSI HA >KMBBIC OPraHU3Mbl OIPEICIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIci noka3arens I1JIK;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBIATH 1IE€JICHANPABICHHBIN TMOUCK
XUMHUYECKOW MH(OPMAIIMK B Pa3IMYHBIX UCTOYHUKAX (HAy4YHas U y4eOHO-HAydHAs
JuTepaTypa, cpeacTBa MaccoBor nHpopManmu, UHTEpHET U Apyrue), KPUTHICCKU
aHaJU3UPOBATh XUMUUYECKYI0 MHGPOPMAIIHIO, TIepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHOI 3a/1auei.
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KapOoHunbHBIC COSMHCHHUS: alTbACTUIBI 1

bubmnorexa [JOK
2 K ) 21
3 keToHbl. KapOoHOBBIE KUCIOTHI. ClI0KHbBIE hitps://m.edsoo.ru/d69df650
a¢upsl. XKups
bubnnorexa [JOK
33 YIIeBOIEI ? https://m.edsoo.ru/d69df650
Hroro no pazaeny 41
Pasnen 4. A3oTcoaep:xaiiue opraHnveckue coeinHeHus!
4.1 AMuHBI. AMUHOKHACIIOTHEL. benku 12 Bubmaorexa IIOK
https://m.edsoo.ru/d69df650
Hroro no pazneny 12
Pa3nea 5. BoicokomolieKyJ/isipHble COeIUHEHHS
5.1 BricokoMoiekyIIsipHbIe COSAUHEHUS 6 bubnnorexa [IOK
' YIp g hitps://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102
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11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uudgpoBbie
Ne i/ P Kontpoasubie | IIpakTnuyeckue (ubp )
NMPorpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI
pecypcbl
Pasnen 1. TeopeTnueckue 0OCHOBBI XMMHH
Crpoenue aroma. [lepuoanueckuii 3aKkoH
bubmnorexa [JOK
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 9 1
https://m.edsoo.ru/2dd5724
sneMenToB . 1. MenaeneeBa
12 CrtpoeHnue BemecTBa. MHOT0OOOpasue 1 | bubnnoreka [IOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bu6 K
1.3 XUMHUYECKUE PEAKITUN 19 1 3 nosmorexa O
https://m.edsoo.ru/2dd57{24
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi Xumusi
bu6nmoreka [IOK
2.1 H 31 2 3
eMETAILIH https://m.edsoo.ru/2dd57£24
b K
2.2 Meramibi 23 2 2 uommoteka LO
https://m.edsoo.ru/2dd5724
Uroro no pazneny 54
Paznen 3. XuMus u ;KM3Hb
31 MeTo1pl TO3HAHUS B XUMHUHU. XUMHS U 9 1 bubmuorexa [IOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
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HOYPOYHOE IIVNTAHUPOBAHUE
10 KITACC

KoanuecTBo yacoB

[uxioankansl: 06uias popMyiia, HOMEHKJIATYpa M H30MepHsi, 0COOCHHOCTH CTPOCHHUS U
XMMHYECKHX CBONCTB, CIIOCOOBI TOIY4EHHS U IPUMEHEHHUE

Ne Tema ypoka Jara DJIEKTPOHHBIE
Beero Kontp| Mpa | ,ivue | ungposbie
n OJIBHBI KTHY| gy odpa3oBaTe/IbHbBIE
/ ¢ eckH pecypcbl
- padot e
bl pado
ThI
1 [Ipenmer u 3HAYCHUE OPTAaHUYECKOW XUMUH, TIPEICTaBICHIE O MHOTOO0Pa3HH OPTaHIIECKUX bubanorexa LIOK
coeMHeHuH https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/Oce6fd4c
2 CrapToBasi KOHTpOJIbHAs paboTa 1
DNEeKTPOHHOE CTPOCHHUE aTOMa yIiiepo/ia (OCHOBHOE 1 BO30YKIEHHOE COCTOSHISA). https://m.edsoo.ru/8d39f5¢c8
3 BaneHTHBIC BO3MOXKHOCTH aTOMa yriiepoja
XumHdeckas CBs3b B OPraHNUECKUX COSANHEHNIX. MeXaHn3Mbl 00pa30BaHMs KOBAJIEHTHON https://m.edsoo.ru/9e595cb8
A CBSI3H, CIIOCOOBI pa3pbIBa CBs3EH
5 Teopus cTpoeHust opraHudeckux coenrunenuit A. M. bytneposa https://m.edsoo.ru/b0e61661
Bupl n30MepuH: CTPYKTYpHAsL,IPOCTPAHCTBEHHASI.
6 OnexTpoHHbIE A3P(HEKTH B MOJIEKYJIaX OpraHUYECKUX COSAMHEHUN https://m.edsoo.ru/c212dd21
IlpencraBnenue o kinaccupuKay U CHCTEMaTH4Yeckasi HOMEHKJIaTypa
(IUPAC)opranndeckux BelecTB 1
7 Krnaccudukanms peaknuii B opraHuuecKoil XUMUH 1 https://m.edsoo.ru/ba5706aa
3 CucTteMaTH3amys v 0000IIeHIe 3HAHUIT IT0 TEME 1 https://m.edsoo.ru/87a37cab
9 AJKaHBI: TOMOJIOTHYECKUH psifl, 001mas (opmMyIia, HOMEHKIATypa U H30MEPHs, SJICKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOSHUEMOJIEKYIT
10 dusnuecKkue 1 XMMUYECKHUE CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenne ankaHoB B nmpupoe. CiocoObl NOTydeHUs ¥ MPUMEHEHHE AJIKAaHOB https://m.edsoo.ru/259b0aSb
11 1
12

https://m.edsoo.ru/156730d2
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13

Pemenne pacu€THBIX 3a/1a4 Ha ONPEAEICHUE MOJIEKYIIIPHOH (hOPMYIIBI
OpPraHMYECKOI0 BEIIECTBA 10 MACCOBBIM JIOJIIM aTOMOB JIEMEHTOB, BXOISAIINX
B €0 COCTaB.

https://m.edsoo.ru/bf84d8eb

14 AJIKEHBI: TOMOJIOTUYECKUH psijl, 0011ast popmynna, HOMEHKIATypa, SIEKTPOHHOE https://m.edsoo.ru/273b0ale
Y IIPOCTPAHCTBEHHOE CTpOeHUE MOIEKyJl. CTpyKTypHas U LIUC-
TpaHC-U30MepUs AJIKCHOB
15 DusnyecKue ¥ XMMUYECKHE CBOMCTBA anKeHOB. [IpaBuino MapkoBHUKOBA https://m.eds00.ru/21069ccd
16 CriocoObI TOTy4EHHUs U TPUMEHEHHUE aJIKEHOB https://m.edsoo0.ru/665dc058
[TpakTuueckas padora Ne 1 mo Teme "lIlonyuenue 3TuieHa u U3ydeHue ero https://m.edsoo.ru/0941eed8
17| cBoiicTB"
18 Pemenue pacué€THbIX 337124 Ha ONpeieIeHne MOJIEKYIIpHON (OpMYyIIbI
OPTraHUYECKOro BEHICCTBA https://m.edsoo.ru/e9ea9921
19 ATKagueHsl: CONPsKEHHBIE, U30JUPOBAHHbIE, KyMYJIUPOBAHHBIE. https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOEHUS
20 XVMHYECKHE CBOMCTBA CONPSKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
71 CniocoOblI Mosty4eHus U NpUMEHEHUE aIKaIueHOB https://m.edsoo.ru/1aa81660
” AJMUHHCTpaTHBHAS KOHTPOJIbHAsS paboTta https://m.edsoo.ru/68bbccdce
23 | ANKMHBI: TOMOJIOTHUECKHH psi, 06mas (popMyIa, HOMEHKIATYpa, SIEeKTPOHHOE https:/m.edsoo.ru/23493a93
U TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ, PU3NYEeCKUE CBOIICTBa XUMUYECKUE
CBOMCTBA AJIKUHOB
o KauecTBeHHBIE peaKkIIuy Ha TPOUHYIO CBSI3b https://m.edsoo.ru/7blc48da
75 CniocoObl noTy4YeHHs ¥ IPUMEHEHHE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenne 3aga4: pacyéTel N0 ypaBHEHNUIO XUMHYECKOU https://m.edsoo.ru/5db8e526
26 | peakiuu
7 Cucremaru3zanus U 000011eHIe 3HAHUH 110 TeMe https://m.edsoo.ru/5db8e526

40



28 | Apenbl: roMonorHuecKuii psj, odmas hopMyna, HOMEHKIATypa. DeKTpoHHoe |1 https://m.edsoo.ru/a92a7094
U IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OCH30I1a M TOIY0Ja, UX (PU3UUECKUe
CBOICTBa
29 | XuMHYECKHE CBOMCTBA apEHOB: PEAKIIUU 3aMEIICHUS
XHUMHYECKUE CBOWCTBA APEHOB: https://m.edsoo.ru/ad44alae4
30| peakuuu NpUCOEAMHEHUs], OKUCIEHHE TOMOJIOTOB OEH30I1a
31 Oco0eHHOCTH XMMUYECKUX CBOICTB CTUpOJIa https://m.edsoo.ru/d5018a54
32 Pemenune pac4€THbIX 3a7a4 Ha ONPEAEICHUE MOJIEKYIISIPHON (hOPMYIIbI 1 https://m.edsoo.ru/53461a2¢
OpPraHUYECKOI0 BELIECTBA
33 CriocoObI TOTy4eHUs U IPUMEHEHUE apEHOB https://m.edsoo.ru/6£717d09
I'eneTnyeckas CBsA3b MEKIY https://m.edsoo.ru/6£717d09
34 | pa3nu4YHBIMU KJIACCAMU YTJIEBOJOPOJIOB
35 Pacuérbl Mo ypaBHEHUSAM XUMUYECKUX peakiuil. CucremMatuszanus u https://m.edsoo.ru/6£717d09
000011eHre 3HaHUH 10 TEME
36 [Tpuponnsiii ra3. IlonyTHble HeTAHbBIE Ta3bl https://m.edsoo.ru/6f717d09
37 KaMeHHBIH yroib 1 MpOayKThI €ro nepepadoTKu https://m.eds00.ru/69b3398b
Hedts 1 ciocobs! e€ https://m.edsoo.ru/21f9de78
38 | mnepepabortku. [IpumeHeHne npoyKToB nepepaboTKu HeTH
39 I'eHeTnueckast CBA3b MEX/y pPa3IMYHBIMU KJIACCAMU YIJIEBOAOPOJIOB https://m.edsoo.ru/21f9de78
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40 ["anoreHonpon3BOAHBIE YIIIEBOIOPOIOB: AIEKTPOHHOE CTPOCHUE; PEAKLIUN 1 https://m.edsoo.ru/82b4d759
3aMEILEHHs rajoreHa
41 JelicTBre mienodeit Ha raJloreHnporu3BoAHbIC. B3auMoaeicTBre quraioreH 1 https://m.edso0o.ru/82b4d759
AJIKaHOB C MArHUEM U LIMHKOM
Kontponbnas padora no reme "YriaeBoaopoas"” https://m.edsoo.ru/20e89122
42
CucremaTtu3zanus u 060011IeHre 3HaHUH 110 pa3aeny https://m.eds00.ru/95¢9e298
43 "VYrneBonopoast"
IpeieNbHBIE OIHOATOMHBIE CIIUPTHI: FOMOJIOTHYECKHit psil, o6ias Gopmysna, |1 https://m.edsoo.ru/df04cScd
A4 CTPOEHUE MOJIEKYJI, H30MEpHsl, HOMEHKJIaTypa, Kilaccuukanus, pusnueckue
CBOICTBa
XUMHUYECKUE CBOMCTBA MPEJEIbHBIX OJJHOATOMHBIX CIIUPTOB 1 https://m.edsoo.ru/26ee34fe
A5 Crioco0b! nostyyeHust 1 NpUMEHEHNE OTHOATOMHBIX CIIUPTOB
46 ALMWHUCTPATUBHAA KOHTPO/IbHAA paboTa https://m.edsoo.ru/484100000000000
[Tpocteie 3¢upbl: HOMEHKIIATYpa U H30MEpHS, 0COOEHHOCTH (PU3UICCKUX H https://m.edsoo.ru/c2c¢788b2
47 XUMUYECKUX CBOMCTB
48 MHOT0aTOMHBIE CHIUPTHI: STHJICHIJINKOIb ¥ TIIUIEPUH, UX QU3UUECKHE U 1 https://m.edsoo.ru/ee4d84aa
XUMHUYECKHE CBOMCTBA
CriocoObl MosTydeHus: U IPUMEHEHNE MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d
49
deHoII: CTpoeHUE MOJICKYJIbI, PU3NUECKUE CBOMCTRA. https://m.edsoo.ru/2ce726f8
50 Tokcu4HOCTH (peHosa
51 XUMHUECKUE CBOMCTBA peHoa hutpsi//m.edsoo.ru/037castd
57 CrniocoObl mosTydeHus U MpuMeHeHue exnomna https://m.edsoo.ru/c77ddf4c
53 [IpakTuueckast paborta Ne 2. Pemienue skcriepruMeHTalIbHbBIX 3a/1a4 110 TEME 1 https://m.edsoo.ru/fdOced09
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"Croupthl ¥ heHotb"

CI/ICTeMaTI/I3aLII/ISI n 0606H.[€HI/IC 3HAHUH 10 TeMe

https://m.edsoo.ru/1810cb9b

54
55 Anpaeruipl ¥ KETOHBI: 3JIEKTPOHHOE CTPOEHUE KapOOHUIIbHON TPYIIIIbI;
TOMOJIOTHYECKHUE PsibL, 001Iast popmyia, H30MepHUsi 1 HOMEHKJIATYpa https://m.edsoo.ru/b139beaa
AJberuapl ¥ KeTOHBI: (PHU3UUECKUE CBOMCTBA; PEaKLIuu
56 IIPUCOETUHEHNUS
https://m.edsoo.ru/c887425¢
Peakunu OKHCIIEHHS M KQUECTBEHHBIEC PEAKIIMU aJIbJAETUI0B U https://m.edsoo.ru/a393baa9
57 KETOHOB
58 CriocoObl TOTy4eHUs aJIbIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
59 OaHOOCHOBHBIE IPE/IEIIbHBIE KAPOOHOBBIE KUCIIOTHI, 0COOEHHOCTH https://m.edsoo.ru/fecObl13
CTPOCHMSI UX MOJIEKYII
N3omepus u HOMEHKIATypa https://m.edsoo.ru/700cc87b
60 KapOOHOBBIX KHCIIOT, UX (PU3NYECKHE CBONCTBA
XUMHYECKUE CBOUCTBA https://m.edsoo.ru/40e6e0e9
61 IpeJeIbHBIX OJJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT
62 Oco0OeHHOCTH CBOMCTB MypaBbHHOM KUCIIOTEL. MHOr0o00Opasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIIOT
63 Oco0eHHOCTH CBOMCTB: HEMPEEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX, https://m.edsoo.ru/83a08773
IMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX KMCIOT. [IpeacTaBuTeny BhICIIMX
KapOOHOBBIX KUCIIOT
64 [TonsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT https://m.edsoo.ru/0d162d9d
05 CriocoObl MMoJTy4eHus U IpUMEHEHHE KapOOHOBBIX KUCIIOT https://m.eds0o.ru/7c¢065¢9d
66 CrnoxHble 3(upbl: TOMOJIOTUYECKUH psifl, o0mmas popMyna, U30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa
67 dusndeckue 1 XUMUYECKUE CBOUCTBA A(UPOB https://m.edsoo.ru/ad6b94b2
68 https://m.edsoo.ru/ad6b94b2

Pemenne pacy€THBIX 3a7a4: 110 YPABHEHUIO XUMUYECKON PEaKLIUK, Ha
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orpezeNieHue MOJIEKYIIpHOU (hOPMYIIbI OPTaHUYECKOTO BELIECTBA

69 [TpakTrueckas padota Ne 3. PernieHue SKCIepUMEHTAIIBHBIX 33724 110 TEME https://m.eds00.ru/486671b
"Kap6oHoBsiekucnoThl. CiioxHbIe 3hupnr"
Kupsr: ctpoenue, pusnueckie U XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/al9¢5b98
70 (ruaponus)
71 OcoOEHHOCTH CBOMCTB KUPOB, COACPIKAITUX OCTATKH HETIPEIEITHHBIX KUPHBIX https://m.eds00.ru/b0331922
kucIoT. JKupsl B mpupone
MpbLia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOFOIIEE JICHCTBHUE. https://m.edsoo.ru/3c566565
72 [Tonsitue o cunTeTnyeckux moroumxcpenactax (CMC)
['eneTnyeckas CBSI3b yriaeBOAOPOIOB U KUCIOPOACOACPIKAIINX
73 OpraHN4CCKHUX BCILECTB https://m.eds00.ru/56790c96
74 Pacuétel o ypaBHEHHSIM XUMHUYECKUX PEAKLINI https://m.eds00.ru/56790c96
75 AJMMHHCTpaTHUBHAs KOHTPOJIbHAas paboTa https://m.edsoo.ru/f8eaf2eb
76 OO0mmas XxapakTeprCcTHKa YTIIEBOJIOB U KJTacCU(DUKAIIHSI YTIICBOIOB (MOHO-, https://m.edsoo.ru/7a9693al
JIM- 1 TIOJINCAaXxapu/ibl)
MoHocaxapuabl: puzndeckue https://m.edsoo.ru/b4bdda2d
77 CBOKCTBA U HAX0XKJIECHUE B IPUPOJIE
[TpuMeHEeHHE TITIOKO3BI, €€ 3HAUCHUE B )KH3HEACITCILHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
78
79 Jucaxapupl: caxapo3a, MajlbTO3a U JIAKTO3a. https://m.edsoo.ru/eb0384e7

Haxox/1eHne B nprupoie 1 MPUMEHEHNE AUCAXAPHIOB
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[Monucaxapuasl: CTpOSHUE MAKPOMOJIEKYIT, PU3NISCKUE U XUMUICCKUE
CBOICTBa,IPMEHEHHE

https://m.edsoo.ru/72a04508

80
31 [TonsaTne 00 UCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/6216e766
Pemenne pacyeTHBIX 3a1a4 HA ONIPEACICHUE TOJIM BBIXOAA IIPOLYKTA PEaKLUU https://m.edsoo.ru/7fde47ef
20 OTTEOPETUYECKU BO3ZMOKHOIO
KonTponbHnas pabora no reme https://m.edsoo.ru/08d4364c
83 "Kucnoponacoaepxaiiye opraHn4ecKue COeTMHEeHUs "
https://m.edsoo.ru/42c6678¢
84 Pemienue pacyeTHbIX 3a1a4
AMUHBIL: KIaccu(UKaLus, CTPOSHHE MOJIEKYJI, o0mmas popMyia, H3oMepus, https://m.edsoo.ru/efa7e6ca
85 HOMEHKJIaTypa ¥ (U3NIeCKre CBOICTBA
36 XUMHYecKue CBOWCTBA aNu(paTUYECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOEHUE aHWJIMHA, 0COOEHHOCTH XUMHUUYECKUX CBOMCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
87
CriocoObl osTyyeHus: ¥ IpUMEHEHNE aTu(paTHIeCKUX aMUHOB https://m.edsoo.ru/eal38763
88
89 AMMHOKHCIIOTBI: HOMEHKIIATypa U U30Mepusi, (PU3NUECKre CBOMCTBA. https://m.edsoo.ru/d1773e80
OtnenbHbIE TPEACTABUTENH 0-AMUHOKHUCIIOT
XUMHUYECKHEe CBOMCTBA aMUHOKHUCIIOT, UX OMOJIOrHYecKoe 3HaUeHUe
aMUHOKHCIOT. CUHTE3 U
90 THIPOITH3 MIENTHIIOB https://m.edsoo.ru/77df705a
benku kak npupoHble TOTUMEPDI; CTPYKTYPhI OEIKOB https://m.eds00.ru/429¢9899
91 XuMHUECKUe CBOMCTBA OEIKOB
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92

A3zoTcozepikaliliie rerepolrKiIndeckue coequuenus. Hyknennobie
KHCJIOTBI: COCTaB, CTPOEHUE U OMOJIOrHYECcKas PoJib

https://m.edsoo.ru/6237306d

[TpakTrueckas padota Ne 4. PerieHne sKCriepuMEHTAIBHBIX 33124 110 TeME

https://m.edsoo.ru/521d1431

03 "A3oTcoiepKalue OpraHu4ecKue CoeMHeHMs "
https://m.edsoo.ru/8e3c02d1
94 Pemenue 3amau 1 P5:LM.EC800.[UeeSC
95 Pemenue 3anau o teme "Pacro3HaBaHne OpraHMYeCKUX COeTUHEHU" ! https://m.edsoo.ru/bde3fdf6
KontponbHas padoTa 1mo teme https://m.edsoo.ru/ce561bc7
96 " A30TCoaepKaIlie OpraHuyecKue CoeTuHeHus" 1
OCHOBHBIE TIOHSTHS XUMHH BEICOKOMOJIEKYIISIPHBIX COETMHEHUIA U METOIBI https://m.edsoo.ru/7aa63ebd
o7 UX CHHTE€3a —II0JIMMEpHU3aLUs U MOJIUKOH IEHCALUs
98 [Tnactmaccsl. YTunn3anus u nepepaboTka IIacTuka | https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTYPaIbHbI CHHTETUYECKHE KaydyKH. https://m.edsoo.ru/246103ec
99 Pe3una 1
100 UToroBas KOHTpPO/ibHasA paboTa | https://m.edsoo.ru/5963a601
Bousiokna: HatypanabHbIE, HCKYCCTBEHHBIEC, CHHTETHYECKHE. [lommumepbl https://m.edsoo.ru/3aebd77a
CHEIMaIbHOTO Ha3HA4YEH
101 ! w 1
O6o6mieHne ¥ cUCTeMaTH3alMs H3Y4YEHHOTo MaTepuana 10 TeMe
100 "BBICOKOMOJIEKYIISIpHBIE 1 bubmmoreka [IOK
coequuenus" https://m.edsoo.ru/6a22ble8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KJIACC

KosnuyectBo yacos DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kourtpoabnbie | I[lpakTnueckue op
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThbI padoTsbI
pecypcsbl

| Atom. CocTaB aTOMHBIX S7EP. | bubnuoreka [LIOK
Xumuueckui ssieMeHT. M30Tonsl https://m.edsoo.ru/59c112ee

bu6mmorteka [IOK

2 CrapToBas KOHTpoJIbHAs paboTa 1 1

P P P https://m.edsoo.ru/b4d9fffa
CrtpoeHue 3IeKTPOHHBIX 0007I04eK

3 aTOMOB, KBaHTOBEIC UMCJIIa | bu6mmorteka [IOK
Kiaccupukanus XuMIUIecKux https://m.edsoo.ru/61294af9
9JIEMEHTOB (-, p-, d-, f-3;1eMeHThI)

4 Pacrnipenenenue 351eKTpOHOB 110 | bu6nuoreka LIOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5750fe
DNEKTPOHHBIE KOH(PUTypaluy aTOMOB

P Quryp bubmuorexa [JOK
5 AJIEMEHTOB B OCHOBHOM U 1
.. https://m.edsoo.ru/8149e846
BO30YKAEHHOM COCTOSIHHH

6 OJeKTpOHHBIE KOH(UTYpAI[H HOHOB. | bu6nuoreka LIOK
ONEKTPOOTPULATEIBHOCTD https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH U
[Tepuoanueckas cucreMa XUMHYECKUX

7 anemeHToB J[. . MenpaeneeBa, CBSI3b C 1 bubmmorexa [OK

N \2,1 ’ https://m.edsoo.ru/16957¢01
COBPEMEHHOI Teopuel CTpOeHHs
aTOMOB
2 3aKOHOMEPHOCTH U3MEHEHMSI CBOWCTB | bubnnorexa [HOK

XUMHUYCCKUX DJICMCHTOB o6pa3yeMLIx

https://m.edsoo.ru/f8468927
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VMU IIPOCTBIX U CII0KHBIX BEILECTB 10
rpyIIaM U Iepuoaam

KontponbHas pabora o Temam
"Crpoenue atoma. Ilepuoanueckuii
3akoH U [lepnognueckas cucrema

bu6mmoreka [IOK

Kpucrannoruaparsi

? XHUMHYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/8fad2942
MenneneeBa", "CtpoeHue BenecTna.

MHuoroob6pasue BeriecT"
Bupl xuMudeckoit cBsi3u. MexaHu3Mbl

10 00pa30oBaHMs KOBAJIEHTHOM CBSI3U. bu6nunoreka [IOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MexMOeKyIIsSIpHbIE B3aUMO/ICUCTBUS
BaneHTHOCTh U BaJICHTHBIC

1 BO3MOXKHOCTH aTOMOB. CBS3b bu6nmmoreka [IOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
T€OMETPUUYECKUM CTPOECHUEM

2 [IpeacraBneHunss 0 KOMILUIEKCHBIX bu6nmmoreka [IOK
COEIMHEHMAX: COCTaB M HOMEHKIIATypa https://m.edsoo.ru/8c66b12a
BemectBa MonieKyasipHOTO U

13 HEMOJIEKYJIIPHOTO CTPOCHHUs. THIIbI bubnnorexa [HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIICCTB
[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue OpKOJ'IJ'IOI/IJIHI)IX bubmaorexa IJOK
pacTBopax https://m.edsoo.ru/da2¢70e4
WcTrHHBIE paCTBOPHI: HACHIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmorexa [OK

https://m.edsoo.ru/e9ccdd8d
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CriocoOsbl BBIPpAKCHUA KOHICHTpaIun

Bu6muoreka [JOK

16
pacTBOpOB https://m.edsoo.ru/328e653a
Pemienue 3aau ¢ uCnoyib30BaHUEM

17 MOHATHUM ""MaccoBas J0JIsI bubmuoreka [IOK
pacTBOpEHHOTO BelecTBa", "MossipHas https://m.edsoo.ru/785e0ab4
KOHILIEHTpauus"

13 Knaccugukarus u HomeHknatypa bubnuoreka LIOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e¢108d
Krnaccudukanust XUMHYECKUX peaKIui
B HEOPraHUYECKOW U OpraHUYeCKON

19 XUMHH. 3aKOH COXPAaHEHHS MacChl bubnuoreka [IOK
BELLECTB; 3aKOH COXPAaHEHUSA U https://m.edsoo.ru/8d2c6a3a
MIpEBpAILCHHS YPHEPTUU TIPU
XUMUYECKUX PEAKIIHIX
TennoBble 3¢ peKTh XUMUUECKUX

. bubnmnoreka [IOK
20 peakuuii. Tepmoxumuueckue
https://m.edsoo.ru/70a60aa4
YpaBHEHHUS
Brruucnenust no ypaBHEHUSIM
P . bubmuorexa [JOK
21 XUMUYECKHUX PEaKIUi U
https://m.edsoo.ru/6335cdd2
TEPMOXUMHYECKUM YPABHEHUSAM
CKOpOCTh XUMHUYECKOHN peakinu, e
22 3aBHCUMOCTbH OT Pa3IMYHbIX (PaKTOPOB bubmmorexa [OK
P POB- https://m.edsoo.ru/d1 dbS6da
Karanu3 u karanu3aropsl
bu6mmoreka [IOK
23 ASMWHWUCTPATUBHAA KOHTPO/IbHAA paboTa
https://m.edsoo.ru/87b13954
Bbu6nmuoreka [IOK
24 I'omorenHbIe U reTeporeHHbIe peaKuu

https://m.edsoo.ru/87b13954
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25

[IpakTuueckas padora Ne 1 o Teme

bu6mmoreka [IOK

https://m.edsoo.ru/87b13954
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"BistHue pa3auvHbXx (paKkToOpoB HA
CKOPOCTh XUMHUYECKOH peakiuu"

%6 OO0paTuMbie 1 HEOOPATUMBIEC PEAKIIHH. bubnnoreka [HOK
XUMHUYECKOE paBHOBECHE https://m.edsoo.ru/1facaldl
7 OO6paTtumble 1 HEOOPATUMBIE PEAKIIHH. bubnmoreka [JOK
XHUMHYECKOE PAaBHOBECHE https://m.edsoo.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
28 "BinstHue pa3nudHbIX GakTopoB HA bubmmorexa HOK
b P . https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI
DIEKTPOTUTHIECKAS TUCCOIUAIINS.
p bu6mmorteka [IOK
29 CunpHbI€ U Cl1a0ble JIEKTPOIIUTHI.
https://m.edsoo.ru/5f766bdf
CreneHp AMCCOLUALINN
Honnoe npousseaenue Bojbl. Cpena
30 BOJHBIX :CTBO oB. Bomopo HHII)?I bubamorexa HOK
A p POB. BOAOPOA https://m.edso0o.ru/3966ca89
nokasarenb (pH) pactBopa
I'maponus coneil. Peakiuu,
31 Il O”feKaIOHII/IC B pacTBOpax bubmorexa HOK
p p p https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[Tpaktuyeckas padora Ne 3 o Teme
32 "XHUMHUECKHE PEaKlIMK B paCTBOPAX Bubmmorexa LIOK
”p 1 P P https://m.edsoo.ru/2e3daeb0
JJEKTPOJIUTOB
OKHCITUTENEHO-BOCCTAHOBUTEILHBIC
33 eaknu. Ba)kxHelne OKUCIUTENIN U bubmorexa LOK
P i https://m.eds00.1u/56226060
BOCCTaHOBUTEIHN
34 MeTo/1 31eKTPOHHOTO (3IEKTOHHO- bu6nmoreka LIOK
HMOHHOT0) OanaHca https://m.edsoo.ru/fb691387
35 DIIEKTPONN3 paCTBOPOB U PACIIaBOB bubnmuoteka [JOK

BCIICCTB

https://m.edsoo.ru/93fb97d2
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Bu6mmoreka [IOK

36 Pemienue 3a1a4 pa3ivuyHbIX TUIIOB hitps://m.cdsoo.ru/52859d16

37 Pemienue 3a1au pa3auyHbIX TUIIOB Bubmorexa IOK

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

o CuctemaTu3zanus ¥ 0000IICHUE 3HAHUI bubmuorexa [JOK
o Teme "XuMuueckue peakiuu' https://m.edsoo.ru/c161eb85

39 KonTponbHas pabota no reme bubnuoreka [LIOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
ITosnoxxeHre HEMETaIOB B
[leproauueckoil cucTeMe XUMHYECKUX

40 snemenToB JI. 1. Menaeneesa u bubmorexa HOK

https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®du3nvecKue CBONCTBAa HEMETAILJIOB
AJI0TpONHSI HEMETAIIIIOB (HA TIpUMeEpe
41 KHCIIOpO/Ja, cepbl, pocdopa u bubmmorexa [IOK
https://m.edsoo.ru/ef92c91c
yriieposa)

1 Bonopona: nonyuenue, pusndeckue u bubnnorexa [HOK
XUMHYECKHE cBoWcTBaA. ['mapuabl https://m.edsoo.ru/0aa8f613
lanorensl: HaxoXIeHNWE B IPUPOJIE,

CIOCOOBI TOTyUYEHUS], PU3NYECKUE U

43 XHUMUYECKHE CBOMCTBA. Bbu6nmuoreka [IOK
l'anorenoBonopoasl. Baxkueinmmue https://m.edsoo.ru/4e223795
KHCIIOPOJICOAICpKAIINE COSTUHEHNUS
raJOr¢HOB
IIpakTrueckas padora Ne 4. Pemenue

44 BKI())HepI/IMeHTanBHBIX 3a/1a4 110 TeMe bubmmorexa [IOK

"["amoreusr"”

https://m.edsoo.ru/6b3255e6
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JlabopaTopHbIE U IPOMBIITLICHHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/6971aca4
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CIIOCOOBI MOJTYYEHHS TAJIOTE€HOB.
[IprmeHeHune rajnoreHoB u ux

COeIUHEHUH
46 AZMUHUCTPATUBHAA KOHTPOJIbHaA paboTa bubmotexa [IOK
A P P P https://m.edsoo.ru/8b26fecd
Kucnopon: naboparopHeie u
IPOMBIIIJICHHBIE CIOCOOBI TOTYYEHUS, bub6numoreka LIOK

47 o
du3HYECKrEe M XUMUIECKHIE CBOMCTRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpumeHeHne KUCIopoIa U 030Ha

bu6mmoteka [IOK
48 OKCHBI 1 epOKCH B! https://m.edsoo.ru/5¢8816a0
49 Pemenue 3amay pa3anyHbIX TUIIOB bubmorexa HOK
AT pasi https://m.edso0.ru/2b6d8b4b
Cepa: HaxO0KJIeHHUE B IPHUPOJIE,

50 P 5 A PHPOA bu6mmoreka [IOK
CHOCODH! HOJ‘Iy‘-IeiII/ISI, (usnieckue 1 https://m.edsoo.ru/46afac16
XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK

>l CepoBonopox, cynbhuip! https://m.edsoo.ru/7c¢875999
Kucnopoaconepskamme coeTMHEHUS

50 g A 5 Aiepa . 8 “ bubmuorexa [JOK

. H
CCpl. LCODCHHOCTH CBOUCTE CEPHO https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
IIpakTrueckas padota Ne 5. Pemenne

53 alcpcne I/IMCHTanBHBIX 3aJ1a4 110 TEME bubmiorexa OK

" p . f[ https://m.edsoo.ru/0afb05e4
Cepa u €€ coeTMHEHUS
A30T: HaXOXKJACHUE B IPUPOJIC,
54 CIIOCOOBI MONTy4eHUs1, PU3NIECKHEe U bubnmuoteka [JOK

XMMHYECKHE CBOMCTBA. AMMHAK,
HUTPUJIBI

https://m.edsoo.ru/badd2255
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Kucnopoacoaepxaiiye coeiMHEHUS

Bu6muoreka [JOK

55 a3zota. OCOOEHHOCTH CBOMCTB a30THOM
! HHOCTH CBOUCTE a30THOR https://m.edsoo.ru/e2965afe
KHUCIIOTBI

56 [IpuMeHeHue a30Ta 1 ero COeAMHEHNMN. bu6mumoreka LIOK
A3O0THBIC yI0OpEeHHUSI https://m.edsoo.ru/129f5059
®Docdop: HaxoxIEHNE B IPUPOJIE,

57 CHoCOOBI MoJTy4eHUsl, PU3NIECKue U bubnuoreka [IOK
XuMu4eckue cBorictBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,

docdop bubmuorexa [JOK
58 docdopcoaepxkaniue KuciaoTel. Comun
. https://m.edsoo.ru/c7a2d429
(hochopHON KHCIIOTHI

59 [Tpumenenue docdopa u ero bubnuotexa [JOK
coenuHeHuil. ochopHbie yaoopeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padota Ne 6. Pemenne

bu6mmoreka [IOK

60 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME

" " https://m.edsoo.ru/8175ac3f
A3oT 1 pocdop u ux coeguHEHUs
VYrnepoa: HaX0XAEHUE B IPUPOJE,

61 IJIOTPOIHBIE MOAU(UKALINY; bubnuoreka LIOK
¢du3nyeckre u XMMHYECKHUE CBOMCTBRA, https://m.edsoo.ru/1eb19f%
MIPUMEHCHHE
Oxcup yriepoaa(Il), okcua

62 Tiie oyerl(I\I/)) I‘(OJ'I)LHEUI KHUCJIOTa U €€ bubmmorexa [IOK
yrepon 4 https://m.edsoo.ru/dba58adf
conu

63 Pemienue 3aay pa3nuyuHbIX TUIIOB bubmmorexa [IOK

Aadp https://m.edso0.ru/6029b609

64 KpeMHuii: HaxoxneHue B IpupoJe, bubnnorexa [HOK

CHOCOOBI MONTy4eHUsI, PU3NIECKUE U

https://m.edsoo.ru/143558ab
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XAUMHUYECKUE CBOICTBA

65 Oxkcua kpemuusa(1V), kpemHueBas bubnnoreka [HOK
KHUCJIOTA, CUIIUKAThI https://m.edsoo.ru/3170e7b1
[IpumeHeHre KpeMHHS U €T0 bubmmoreka [JOK

66 coenuHeHui. CTeKI0, ero NojiyueHue, https://m.edsoo.ru/393cdacO
BHMJIbI CTCKJIA https://m.edsoo.ru/5823cefb

67 Pemenue 3amay pa3andHbIX TUIIOB bubmorexa HOK

atp https://m.edsoo.ru/b6241f801

68 Cucremaru3zanys 1 000011eHIe 3HAaHUH bubnuoreka [IOK
o teme "Hemeramier" https://m.edsoo.ru/6e864db5

69 KonTponbHas pabota no reme bubnuoreka [LIOK
"Hemerauinl" https://m.edsoo.ru/d0484c76

70 AHanu3 pe3yJbTaToB KOHTPOJIbHOU bubnuotexa [JOK
paboThl, KOPPEKITUs OMUOOK https://m.eds00.ru/2b7e9510
[TonoxkeHue MeTalJIOB B
[Tepuoandeckoii cucTeMe XUMHUYECKHUX

bu6nmoreka [IOK
71 aneMeHTOB. OCOOEHHOCTH CTPOCHHUS
https://m.edsoo.ru/9839c16¢
AJIIEKTPOHHBIX 000JIOYEK AaTOMOB
METaJUIOB
OOmue pusznueckrue CBOKWCTBA
72 Me::JIJIO(I]; IIpuMeHeHne MeTaJlIoB B bubmorexa HOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE

7 CmutaBsl metaiioB. Kopposust bubnmnoreka [JOK
METAJIJIOB https://m.edsoo.ru/42b872e3
DICKTPOXUMHUYCCKUI PsJT HAIPSHKCHUH

P P HATD bubmuorexa [JOK

74 MeTansoB. OOIe crocoOb! MoTydeHus

MCTaJlJIOB

https://m.edsoo.ru/e3de37b6
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OO6m1as xapakTepucTuKa MeTaJlioB 1A-
rpynmnsl [lepuoanyeckoi cuctembl
XUMHYECKUX 3JeMeHTOB. HaTpuii u

bu6mmoreka [IOK

7 KaJIMH: TTOoy4YeHue, GU3ndecKue u https://m.edsoo.ru/94eb377a
XUMHUYECKHE CBOMCTBA, IPUMECHEHHE
IIPOCTBIX BEIIECTB ¥ UX COSAMHEHUN
O6m1as xapakTepucTuka Metayion [1A-
rpymsl llepruoagnyeckoi cucteMsl

76 XUMHYECKUX JIEMEHTOB. Maruuii u bu6mmorteka [IOK
KaJIbLUIl: MOTy4YeHue, (pU3nuecKue u https://m.edsoo.ru/e12¢26b3
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
IPOCTBIX BEIIECTB U UX COCAMHEHUN

77 JKécTkocTh BOJBI M CITOCOOBI €€ bu6mmorteka [IOK
YCTpaHEHUs https://m.edsoo.ru/7c3e49c0

73 AJMUHUCTpAaTUBHAS KOHTPOJIbHAs bubnnorexa [HOK
pabota https://m.edsoo.ru/c74bfae9

79 ANIOMMHHUI: TONTy4eHue, (PU3NYecKue U bu6nuoreka LIOK
XUMHYECKHE CBOMCTBA, IPUMEHEHHE https://m.eds00.ru/0e79b266
AmdotepHbIe CBOMCTBA OKCHIA U

20 TUAPOKCHUIA ATTFOMUHMS, bubnnorexa [HOK
THAPOKCOKOMIUIEKCHI A TFOMUHHUS, KX https://m.edsoo.ru/5d12d318
IpUMEHEHHE

81 Peuienue 3a1ay pa3nuyuHbIX TUIIOB bubmorexa [IOK

https://m.edsoo.ru/5d12d318

[IpaxTuyeckas padota Ne 7. Perenue

82 JKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe bubmorexa HOK

"MeTaisl ITIaBHBIX OArpymHn”

https://m.edsoo.ru/27a4af43
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83

OO01mast XxapaKTeprCTHKa METAJUIOB
1mo6ouHbIX ToArpym (b-rpyrmm)

Bu6mmoreka [JOK
https://m.edsoo.ru/610d7431
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[Teproanyueckoil CUCTEMbI XUMUYECKUX

SJIEMEHTOB
duzuyeckue 1 XUMHUIECKUE CBOMCTBA
. bubmuorexa [JOK
84 XpOMa U €ro COeAMHEHUH, NX
https://m.edsoo.ru/991 1bef3
MIPUMEHEHUE
Baxnelye coeiMHEHUs] MapraHua.
bu6mmoreka [IOK
85 [Tepmanranat Kaaus, ero
g https://m.edsoo.ru/039d69c¢8
OKHUCJIUTEILHBIE CBOMCTBA
dusznueckre U XUMHUYECKUE CBOIICTBA
. bubmuorexa [JOK
86 Keiesa M ero coeiuHeHui. [lonyuyenue
https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHNE CIUIaBOB JKelie3a
dusnueckue 1 XUMHUYECKHAE CBOMCTBA
R N bubmuorexa [JOK
87 MEIH U €€ COeNMHEHUH, HX
https://m.edsoo.ru/2bc0f954
MPUMEHEHUE
dusnueckre 1 XUMHUYECKHE CBOICTBA
28 IIMHKA U €T0 COeTUHEHUM, NX bu6mmoreka [IOK
IIpUMEHEHNe. [ HIPOKCOKOMILIEKCHI https://m.edsoo.ru/b1{2beal
[UHKA
IIpaxkTtrueckas padora Ne 8. Pemenne
89 ) 1:; e e an 3a/1a4 10 TEME bubmmorexa [IOK
KCIEPUMEHTAILHBIX 3a/1a4 10 TEM
" P " https://m.edsoo.ru/a6e352¢ea
MerTainsl TOOOYHBIX MOATPYIII
90 Pemenne 3amad pa3TnIHBIX THITOB bubmmorexa [OK
P hitps:/m.eds0o.ru/a8b83d83
O00011IeHNE U CHCTEMATH3ALIUS
91 U3YUEHHOI'0 MaTepHaja 1o TeMe bubmiorexa LOK
" i " P https://m.edsoo.ru/e91fe975
MeTtamsl
0 KonTponbhas pabora o teme bubnuoreka LIOK

"Meranis!"

https://m.edsoo.ru/83f63ea3
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Poib xumuu B oOecrieueHNN
YCTOﬁqHBOFO Pa3BUTHA YCIIOBCYECTBA.

bu6mmoreka [IOK

93
[ToHsiTHE O HAYYHBIX METOJAX https://m.edsoo.ru/9ebff2fd
HCCIICIOBAHMS BEIIECTB
Hayunbie npuHimns opranuzanuu
o4 XHUMHYECKOTO MPOU3BOJICTBA. bubnunoreka [HOK
[TpombIlIIEHHBIE CITOCOOBI MOTYYCHHSI https://m.edsoo.ru/080fe1f0
BOKHEHIIIUX BEIICCTB
XUMHYECKOE 3arpsi3HEHUE
95 OKpY’KaIoILIeH cpeabl U €0 bubnmorexa HOK
Py P https://m.edsoo.ru/2e45a44f
TTOCJIC/ICTBHS
9% XuMHUS ¥ 3J0POBbE YETOBEKA. bu6nuoreka [IOK
JlexkapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/9f11bf51
97 Xumust i, Ponb xumMun B bu6mmoreka [IOK
obecreueHnH MUIIEBOM 6€30MacHOCTH https://m.edsoo.ru/a6552721
bu6mmoreka [IOK
98 Hroroas koHTpoIbHAs paboTa
P P https://m.edsoo.ru/1{7b5bd2
99 Kocmernueckue u napdromepHbie bubnnorexa [HOK
cpeacta. beiToBas xumus https://m.edsoo.ru/da42d5a9
XHUMHS B CTPOUTENBCTBE. BaxkHelmme
100 CTPOUTEILHBIC K KOHCT MOHHBIC bubmmorexa [OK
P Py https://m.eds00.ru/61e69003
MaTepUaIIbI
XuMus B CEILCKOM XO3SHMCTBE.
101 Opraanyeckrie 1 MUHEPaTbHbBIC bubmmorexa [IOK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucremaTu3anus ¥ 0000IICHUE 3HAHUI bu6mmoreka [IOK

10 TEMC

https://m.edsoo.ru/db979¢70
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OBIIEE KOJIMYECTBO YACOB I1O

102
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[TPOIT'PAMME
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YYEBHO-METO/IUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u apyrue
/Tlon pen. [Taceunuka B.B., AxuronepHoe o61ecTBo «M3aarenbcTBo
«IIpocBenienne»

* buonorws, 11 kmacce/ [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue
/Tlon pen. [Taceunuka B.B., Akuronepnoe o61mecTBo «M3aaTenbcTBO

((HpOCBGIHCHI/IG»

METOANYECKHUE MATEPUAJIbBI JISA YUUTEJIA

1.A.}O.Honnesa. A.B.Topranos. buonorus B cxemax u tabnuiax 9KCMO
Mocksa. 2012 r

2.1'. . JIepuep. buonorus. [TonHelil cripaBoYHUK 171 MOATOTOBKU K E 1" D. M.
Actpens 2012 ¢

3.1.P. MyxamemxanoB. Mactepckas yuutens « TecTbl, 3a4eThl, OJUIIOMPOCHI
10-11 kmace» M «BAKO» 2007 r

4, Jlevima-Cuonutikas, M.A. O01as u caHuTapHasi MUKPOOHOJIOTHSI C TEXHUKOMN
MUKPOOHOJIOTUYECKHUX UCCIeN0BaHmi: YueOHoe mocooue / M.A. Jleiima-
10.Cuonunxas. - CII0.: JIans, 2022. - 588 c.

5.T A JloBkosa. [Togroroska k onmumnuanam mno 6uosnoruu 8-11 kimacco. M

Aiipuc-npecc 2011
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET

http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.virtulab.net
https://interneturok.ru/
http://bio.1september.ru/urok/
http://www.cellbiol.ru/
http://www.5zaklepok.ru/
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