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HOACHUTEJBHASA 3AIINCKA
PaGouas nmporpaMma 1o XUMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus
paspaborana Ha ocHoBe DenepanbHoOro 3akona ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit denepaiiuny, TpeOOBAHMM K pe3yJibTaTaM OCBOSHUS
benepanbHOi 00pa30BaTEIBLHON MPOrPAMMBbI CPETHETO OOIIIETO
oOpazoBanusi(POII COO), npencraBineHHbix B denepabHOM rocyapCTBEHHOM
obpazoBatenbHoM crangapre COO, ¢ yuétom Konueniuu npenoaaBaHust
y4eOHOTro mpeaMeTa « XUMHs» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoi
denepannn, peaqu3yoNX OCHOBHBIE 00pa30BaTEIbHbIE POTPAMMBI, U
OCHOBHBIX MOJI0KeHU «CTpareruu pa3BuTUs BocnuTanus B Poccuiickoi

®depneparuu Ha niepuo a0 2025 rona» (Pacnopsikenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XVMHS Ha YPOBHE YTIIYOJIEHHOTO N3YUYEHHUS 3aHMMAET BAYKHOE MECTO B CUCTEME
€CTECTBEHHO-HaYy4yHOT0 oOpa3zoBanus yqamuxcs 10—11 kimaccos. U3yuenue
MpeMeTa, peann3yeMoe B YCIOBUAX MU GpepeHrpoBaHHOTO, TPO(YHIEHOTO
00yueHusI, MPU3BaHO 00ECIIEYUTh 0011Ie00Pa30BaTEIBLHYIO U OOIICKYIbTYPHYIO
MOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOIUMYIO ISl aIallTallud UX K OBICTPO
MEHSFOIIMMCS YCIIOBHUSM XU3HH B COLIUYME, a TAKXKE JJIs TPOIOJDKEHUS 00yUeHUS
B OpraHU3alMIX MPOPECCUOHAIBHOTO 00pa30BaHusl, B KOTOPBIX XUMUS SBIISAETCS
OJTHOU M3 IPUOPUTETHBIX JUCITUTIIHH.

B nporpamme o xumun Ha3HaAYCHHUE MpeaMeTa « XUMUs» MOoJTydaeT MoAPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUU C OCHOBOMOIAraroumu nonoxenusmu OI'OC
COO o B3anM000YCIIOBIECHHOCTH 1I€JIeH, COJIepKaHusl, pe3yJIbTaTOB OOYUEHHS U
TpeOOBaHUIA K YPOBHIO MTOATOTOBKU BBITTYCKHUKOB. CBUIETEIHCTBOM TOMY
SIBJISIFOTCS CJIEAYIOIIUE BBITTOJIHSIEMbIE TPOTPAMMOM MO0 XUMUK (PYyHKIIUH:

+  HMHPOPMALIMOHHO-METOJMYECKasA, peaau3alus KOTOpoil oOecreyuBaer
MOJIy4YeHUE TPEACTaBICHUS O LENAX, COAEpKaHUHU, OOIIeH cTpareruu
00yueHUsI, BOCIIUTAHUS U Pa3BUTHS 00YUYaIOIINXCS CPEJCTBAMU MIPEIMETa,
M3y4aeMoro B paMKaxX KOHKPETHOTO Mpoduis;

+  OpPraHU3alMOHHO-IIJIAHUPYIOLLAs, KOTOpast IIpe1ycMaTpuBaeT
ONpeJeNeHUe: NPHUHLUIOB CTPYKTYPHUPOBAaHUS M IOCJIEI0BATEIBLHOCTH
U3y4eHHs Yy4eOHOro Marepualia, KOJIMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTEPUCTUK; MOAXOM0B K (POPMUPOBAHUIO COJIEP)KATEIBHONW OCHOBBI
KOHTPOJII U OLEHKM 0Opa3oBaTENbHBIX JOCTHKEHHM OO0yYarolmuxcs B
paMKax HWTOrOBOM arrectauud B (OpME €IMHOr0 TOCYJIapCTBEHHOTO
JK3aMeHa M0 XMMHUHU.

[Iporpamma a1 yriryO0JIEHHOTO U3YUYEHUS XUMUU:



+ YCTaHaBJIMBAECT HMHBAPUAHTHOE MPEIMETHOE CcojJiepKaHue, 00A3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTACTbHBIX Mpoduieit, mnpegycMaTpuBacT
pacnpenesneHue W CTPYKTYPUPOBAHHME €ro IO KjaccaM, OCHOBHBIM
coJiepKaTelIbHBIM JTMHUSAM/pa3siesiaM Kypca;

+ 1a€T NpuMEpHOE pacnpeziesieHne yueOHOro BpeMEeHU, PEKOMEH,TyEeMOro JIs
U3YYEHUS OTJIEIbHBIX TEM;

« TMpeuiaraeT NPUMEPHYI0 IMOCJIEN0BATEIbHOCTh H3YYEHUS Y4eOHOTO
MaTepuana ¢ y4éTOM JIOTUKH MOCTPOCHHs Kypca, BHYTPHUIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

+ 1aéT METOAWYECKYI0 MHTEPIPETAIUIO IeJIel U 3a/1a4 U3yUeHUs IpeameTa
Ha YrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero oOmiero o0pa3oBaHUs, COACP)KATEIBHON XapaKTEPUCTUKHU
IUIAaHUPYEMBIX pe3yJbTaTOB OCBOEHHUS OCHOBHOM 00pa3oBaTeiIbHOU
IPOrpamMMmbl CpEIIHErOo oO1ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKXke C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUNA  0OydYaromerocs 10 OCBOCHHIO
coJiepKaHus IpeIMeTa.

[To Bcem Ha3BaHHBIM MO3UIIHSIM B MPOTPaMME 110 XUMUU TPEyCMOTPEHa
IPEEeMCTBEHHOCTh C 00yUY€HHEM XUMUHU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus. 3a MpeeaMu YCTaHOBICHHOM MPOrpaMMOi TI0 XUMUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIONIEH COiepKaHus y4eOHOro mpeameTa
«Xumus» 0cTaércsi BO3MOXKHOCTH BHIOOpa €ro BapHaTUBHOM COCTaBIISIONICH,
KOTOpasi I0JKHA OMPEAETSATHCS B COOTBETCTBUH C HAIIPABIEHUEM KOHKPETHOTO
npoduss 00yueHHs.

B coorBercTBHM ¢ kKOHIIENTyanbHbIMU MTOJ0XEHUIMUA OI'OC COO 0 Ha3HaYeHNU
MpeMETOB 0a30BOT0 U YIIyOJIEHHOTO ypOBHEH B cucTeMe qudPepeHInpoBaHHOTO
o0yueHUs Ha YPOBHE CpEIHEr0 O0IIero o0pa3oBaHusl XUMHUS Ha YPOBHE
YIITyOJIEHHOTO M3YUYEHUS HAIIPaBJIeH Ha pealn3aluio MPeeMCTBEHHOCTH €
MOCJICTYIOITUM ITAlOM MOTYUYEHHUSI XUMUYECKOTO 00pa30BaHUs B paMKax
M3YUYCHHUSI CIIEIUATIbHBIX €CTECTBEHHO-HAYUHBIX U XUMUYECKUX JTUCIUIUINH B
By3ax M OPraHHU3aIUsIX CpelHero npodeccuoHaIbHOro 00pa3oBaHus. B 1ol cBs3u
U3Yy4YeHHE NpeaMeTa « XUMUsD) OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha
pacumpeHue 1 yriryoJeHue TEOPeTUIECKON U MPAKTUIECKON TOATOTOBKHU
00y4Jaronuxcs, BHIOPABIIMX OMpeIeIEHHBIN MPOGUIb 00yUeHUs, B TOM YHCIIE C
MEPCIEKTUBOM MOCIEAYIOUIEr0 MOTYYSHUSI XUMUYECKOTro 00pa3oBaHus B
opraHuzanusx npodeccuoHanbHOro oopazopanus. Hapsmy ¢ atum, B cBete
tpeboBannit PI'OC COO k miaHupyeMbIM pe3yIbTaTaM OCBOCHUS (penepanbHOM
o0pa3oBaTeIbHON MPOrpaMMbl CPEIHEr0 00IIEro 00pa3oBaHUs U3YUEHUE
npeameTa « XMMHUsD OPUEHTHUPOBAHO TAKKE Ha PEIICHUE 3a/1a4 BOCIIUTAHUS U



COLIMAJIBHOT'O Pa3BUTHS 00y4YaromMXcs, Ha (POPMUPOBAHHUE Y HUX
OOIIEHHTEIICKTYy JIbHBIX YMEHHUM, YMEHHH palliOHAIM3ANK Y4eOHOTO TpyAa U
0000IIEHHBIX CLIOCOOO0B JIEATEIBHOCTH, UMEIOIIUX MEKIUCIUIUTMHAPHBIM,
HaJIIPEAMETHBIN XapaKTep.

CocraBnsoliuMu npeameTa « XUMUs Ha YPOBHE YIUIyOJIEHHOTO U3yUYEHUs
SABIISIOTCS yTyOn€Hubie Kypeol — «Oprannyeckas xumus» u «O0mas u
Heopranudeckasi xumus». [Ipu onpenenenun nojxoa0B K 0OTOOPY U CTPYKTYpHOU
OpraHU3allU COAEPKaHUs ATUX KYypPCOB B POrpaMMe M0 XUMUU 32 OCHOBY
npuHATH nojoxenus @I'OC COO o paznuuusx 6a30BOro v yriryOoJIEHHOTO
YPOBHEMN U3YUEHUS NIPEIMETA.

OcHoBy conepxanus KypcoB «Oprannyeckast XuMusp» 1 «Oo01as u
HEOpraHWYeCcKas XUMUsS» COCTABIISIET COBOKYITHOCTh IIPEIMETHBIX 3HAHUHN U
YMEHHM, OTHOCAIIMXCS K 0a30BOMY YPOBHIO U3yU€HUs IIpeaMeTa. ITa cuctema
3HaHUU ITOJIy4YaeT ONPEACIEHHOE TEOPETUUECKOE TOTIOJIHEHNE, ITO3BOJISIONIEE
OCO3HAaHHO OCBOMTH CYILIECTBEHHO OO0JIbLINI 00BbEM (HhaKTOIOrMUECKOTI0
MaTepuaia. Tak, Ha yriiyOJ€HHOM ypOBHE U3yUeHUs IpeaMeTa obecreueHa
BO3MOKHOCTh 3HAYUTEIBHOIO YBEIMYEHUSI 00bEMA 3HAHUN O XUMUYECKUX
AJIEMEHTAaX U CBOMCTBAaX UX COEIMHEHUIN Ha OCHOBE PACIIMPEHUs U yriayOneHus
MIPEICTABICHUI O CTPOEHUH BEIECTBA, XUMUYECKOU CBSI3H U 3aKOHOMEPHOCTAX
IPOTEKAHUS PEaKLUi, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KHHETHKHU
Y TepMOJMHAMUKHU. M3yuenue nepuoanueckoro 3akoHa u llepuoanueckon
CUCTEMBbI XUMUYECKUX AJIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHbBIX
KBAaHTOBOMEXAHUYECKUX IPEICTABICHUAX O CTPOCHUM aTOMa. XUMHUYECKasl CBA3b
OOBSACHAETCS C TOUKHU 3PEHUSI SHEPIETUYECKUX U3MEHEHUI pu €€ 00pa30BaHUU U
pa3pyllIeHNH, a TAaKXKe C TOUKH 3pEHHs] MEXaHU3MOB €€ oOpa3oBanus. N3yuenue
TUIIOB peakLuil AOMOoHsAETCS (GOPMUPOBAHUEM IPEICTABICHUN 00
ANEKTPOXUMHUYECKUX MPOLECCAX U IJEKTPOJIU3E PACIJIABOB U PACTBOPOB BELIECTB.
B kypce oprannueckoil XMMHU IPU PACCMOTPEHUH PEAKILIMOHHOM CIIOCOOHOCTH
COEJIMHEHUH yAenseTcss 0co00e BHUMAaHKME BOIpocaM 00 AJIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIi.

Oco0oe 3HaueHNE UMEET TO, YTO Ha COACPKAHUE KYPCOB XUMHH YIITyOIEHHOTO
YPOBHSI U3yU€HHUS JJIs1 KJIACCOB OMpPEAETIEHHOT0 MPoQuiis (r1aBHBIM 00pa3oM Ha UX
CTPYKTYPY Y XapakTep JOTOJHEHUH K 00 CucTeMe MpeIMETHBIX 3HAHU )
OKa3bIBAIOT BIIMSHUE CMEXHBIC MPEeIMETHI. Tak, HampuMep, B COACPKaHUU
npeaMeTa JUisl KJIaCCOB XUMUKO-(PU3UYECKOro Mpoduiist 00JIbIloe 3HaYeHue Oy Iy T
HMMETh JIEMEHThI Y4eOHOTO MaTepuaa mno oomeit xumuu. [Ipu uzyyenuu
npeaMeTa B IAaHHOM Cllydae akieHT OyJIeT c/iejlaH Ha OOIIHOCTh METO/I0B
MO3HAHUS, OOIIHOCTH 3aKOHOB U TEOPU B XUMHUU U B (DU3UKE:
ATOMHOMOJICKYJISIpHAS TEOPHS (MOJIEKYIISIpHAS TEOpHs B (PU3UKE), 3aKOHBI



COXpaHCHUA MACChl U DHCPIYH, 3aKOHBI TCPMOJIHMHAMHWKHA, 3JICKTPOJIN3a,
MNpeaAcCTaBJICHUA O CTPOCHHUH BCIICCTB U APYIOC.

B 10 ke Bpemsi B coZiepyKaHUH MPeaMeTa I KIIACCOB XUMHUKOOHNOJIOTHIECKOTO
npoduiis 6oNbIINN yAETbHBIN BeC OyIeT UMETh opraHudeckas Xxumus. B atom
Cily4ae MpeI0CTaBIsETCS BOZMOXHOCTB JIJIst 60J1e€ 00CTOSTEIHHOTO PACCMOTPEHUS
XUMUYECKOM OpraHu3aIuy KJIETKU KaK OMOJI0THYeCKON CUCTEMBI, B COCTaB
KOTOPOH BXOJIAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIUITH/IBI,
O€JIKH, YTIIeBO/Ibl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHus 0 cocTaBe
Y CBOMCTBAX MpeACTaBUTENEeH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB CIIYKaT
OCHOBOM JISI U3yUEHUS CYITHOCTH MPOIECCOB (POTOCUHTERA, JBIXaHUS,
MUIIEBAPECHMUSI.

B nnane ¢hopmupoBaHusi OCHOB HAYYHOT'O MUPOBO33PEHUS, OCBOCHUS
0O0IlIeHayYHBIX METOJIOB MO3HAHUS U OTBITA MPAKTUYECKOTO MPUMEHEHU S HAYyYHBIX
3HAHWM U3ydeHUe MpeaMeTa « XUMHs Ha yTiyOJIE€HHOM YPOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBSI3AX C YUYCOHBIMH MIPEAMETAMU, BXOSIIMMH B COCTaB
npeaMeTHBIX o0sacTeil « EcrecTBeHHO-HayuUHbIE TpeIMEeThIy, «MaTemaTuka u
uHpopmaTrka» u «Pycckuii sI3bIK 1 TUTEpaTypay.

[Ipu n3ydyenunn yuebHoro npeamera « XUMHs» Ha yriyOJIEHHOM YpOBHE TakKe, Kak
Ha YPOBHE OCHOBHOTO U CpeJHEro o0miero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layeil IepPBOCTENIEHHOW 3HAUUMOCTH SIBJIsIeTCA (POPMUPOBAHUE OCHOB HAYyKU
XMUMHHU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOM e TEIIbHOCTH
YEJIOBEKA M OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenne 3Tou 3axaun
Ha yriTyOJIEHHOM YPOBHE U3yUEHHUS MPEeAMETa MPEINoaraeT peaan3auio TaKhuxX
1eJIeH, Kak:

« (opmupoBaHME MPEACTABICHUN: O MaTepUAIbHOM €AMHCTBE MHpAa,
3aKOHOMEPHOCTSAX U IIO3HABAEMOCTH SIBIICHUU IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled poau B oOecrnedyeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJNOBEYECTBA: B  pEHIeHUH  MpoOJemM
9KOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU
MEJVLHHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
o0ecreyeHnr palMoOHAIBHOTO IMPUPOIONOJIb30BaHusA, B (POpMUpPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKA, a TAKKE 3KOJIOTMYECKH
000CHOBaHHOTO OTHOIIEHUSI K CBOEMY 3/IOPOBBIO M MPUPOIHOM CpeE;

¢ OCBOCHHE CHUCTEMBl 3HAaHHUM, JIEKAIUMX B OCHOBE XUMHYECKOHN
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa: (PyHIaMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUM XHUMHUHU, COBPEMEHHBIX IPEACTAaBICHUU O
CTPOCHMM  BEIIECTBA  HA  pa3HbIX  yPOBHAX  —  aTOMHOM,
MOHHOMOJIEKYJISIPHOM, HAJAMOJIEKYJISIPHOM, O TEPMOAMHAMHYECKUX U



KUHETUUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX pPEaKUuu, O
XUMHUYECKOM PaBHOBECHUU, PACTBOPAX U JUCIEPCHBIX CUCTEMaX, 00 0OIIUX
HAYYHBIX IPUHIUANAX XUMUYECKOTO MPOU3BOJCTBA;

dbopmupoBaHue y O0yJaroIIIXCs OCO3HAaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYECKUX 3HAHHH I OOBSICHEHUS
KIIIOYEBBIX HJICH M TPOOJIEeM COBPEMECHHOM XHMHH, IS OOBSICHCHHUS W
MIPOTHO3WPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PAaMOTHOTO PEIIeHUs MPOoOJIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS,
aHaJii3a U OICHKHU C MO3UIINI SKOJIOTHYEeCKOM 0€30I1acCHOCTH IOCIICICTBUM
OBITOBOM M TMPOU3BOACTBEHHON JIE€ATEIBLHOCTH YEJIOBEKa, CBA3AHHOU C
XUMHUYECKUM TTPOU3BOJICTBOM, UCTIOb30BAHUEM U TIEPEPaObOTKOM BEIIECTB;
yTIyOJieHre IPeICTaBICHUH 0 HAyYHBIX METOAaX MO3HAHUS, HEOOXOMMBIX
JUIsi TIPUOOPETEeHUsS YMEHUW OpPUEHTUPOBAThCSA B MHUpPE BEIIECTB WU
OOBSICHEHUS XUMHUUYECKHMX SIBJICHUW, MMEIOIIUX MECTO B IMPHUPOJIEC, B
MPAKTUYECKOM JIEATEIIbHOCTH U MOBCEIHEBHOMN KU3HMU.

B miane peanmzanuu nepBoOvYepEaHBIX BOCITUTATEILHBIX U Pa3BUBAIOIITIX
(GyHKIIMN 1IEJTOCTHON CUCTEMBI CPETHETO 001Iero 00pa30BaHus IPU U3yUECHUN
npeamMeTa « XuMHus» Ha YriayOJEHHOM YpOBHE 0COOYIO aKTyajIbHOCTh
IPUOOPETAIOT TAKUE MU U 3a/1a49H, KaK:

BOCIIUTAaHUE YOEXKJAEHHOCTH B TO3HABAEMOCTH SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpoOlecCy TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIIAJIHBIX HUCCIEAOBAaHUNW B XUMHUHU, (POPMUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[IO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHUTAaHUIO  Ha  OCHOBE  YCBOCHHS
00111e4esI0BEYECKHUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUICKTYaIbHbIX U TBOPUYECKHUX
CIOCOOHOCTEN O00ydaronmxcsi, (OpMHUPOBaAHUE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpPa30BaHUI0 W HEMPEPHIBHOMY OOPa30BAHUIO Kak
YCJIOBHIO yCHENTHOM MpodhecCHOHAIBHON U OOLIECTBEHHOM JEATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbIO M TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpoBaHWE YMEHUN M HABBIKOB Pa3yMHOIO MPUPOJIONOIB30BAHMS,
pa3BUTHE HKOJIOTUYECKOM KYJbTYpBHI, npuoOpeTeHue OTbITa
00II[ECTBEHHOIIOJIE3HON DKOJIOTHUECKON IEATEIHLHOCTH.

OO6m1ee ynciI0 9YacoB, MPEyCMOTPEHHBIX TSl H3yUYCHUSI XUMUU Ha yTITyOJIEHHOM
ypOBHE CpeaHero ooiiero oopasonanusi, coctapisier 204 yacon: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZeNI0).



COJEP XAHME OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUA
Teoperuueckre 0OCHOBbI OPraHM4YeCKON XUMUH.
[IpenMer 1 3HaUEHUE OPTaHUYECKON XUMUU, IIPEJCTABICHHE O MHOTOOOpa3uu
OpraHUYECKUX COECIMHEHUMN.

DJIEKTPOHHOE CTPOEHUE aTOMa YIJIEpO/Ia: OCHOBHOE U BO30YKAEHHOE COCTOSIHHUSL.
BasieHTHBIE BO3MOYKHOCTH aToMa yriiepofa. XuMHA4YECKask CBSI3b B OPraHUYECKUX
coeMHEeHUsIX. TUIBI THOpUIU3AIIMN AaTOMHBIX OpouTanel yriaepoaa. MexaHu3Mbl
00pa3oBaHus KOBAJECHTHOM CBsI3U (OOMEHHBIN U JOHOPHOAKIENITOPHBIN). TUIibl
MepPEKPBhIBAaHUSI AaTOMHBIX OpOUTANEH, G- U T-cBsi3u. OauHapHasi, TBOWHAS U
TpoitHas cBsi3b. CriocOOBI pa3pbiBa CBSA3EH B MOJIEKYJIaX OPraHUYECKUX BEIIECTB.
[TonsiTue o cBOOOAHOM paauKaie, Hykieopuse u dMeKTpodue.

Teopust cTpoeHHs opraHnyeckux coennHenuid A.M. byTiiepoBa 1 COBpeMEHHBIE
MIPEACTABIICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHHE TEOPUH CTPOEHHUS OPraHUYECKUX
coequHeHu. MonekysipHble U CTPYKTypHbIe (popmysibl. CTpyKTypHBIE (OPMYJIIBI
pa3IMYHBIX BUJOB: Pa3BEPHYTAsA, COKpAILIEHHAs, CKelleTHas. 3oMepus. Buasl
U30MEPUU: CTPYKTYpPHas, IPOCTPAHCTBEHHAs. DIEKTPOHHbIE Y3P(PEKTHI B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIN U ME30MEPHBIN 3(PPEKTHI).

[IpencraBienue o knaccudukauy opraHudeckux Bemiects. [lonsTue o
¢byHkunoHanbHOM rpymnme. ['omonorus. I'omonoruueckue psiabl. CucreMaruyeckast
HOMeHKJIaTypa oprannueckux coeauHeHnii (IUPAC) u TpuBuanbHble Ha3BaHUS
OTZEJIbHBIX IIPEACTABUTEIICH.

Oco0eHHOCTH U KIaccu(UKaIUs OpraHUYeCKUX peakiuil.
OKUCIUTENHLHOBOCCTAHOBUTEIIbHBIE PEAKI[UU B OPraHUYECKOU XUMHUH.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUEHHS BELIECTB M X MMPEBPAILICHUI:
O3HaKOMJIEHUE ¢ 00pa3aMy OPraHUYECKHUX BEIIECTB U MaTeprualaMy Ha UX
OCHOBE, OIIBITHI I10 IPEBPALEHUIO0 OPIraHUYECKUX BELIECTB IIPU HarpeBaHUU
(nnaBnenue, oOyTriIMBaHUE U TOPEHUE), KOHCTPYHUPOBAHUE MOJIETIEH MOJIEKY T
OPraHUYECKUX BEILIECTB.

Yriesoaopoasl.
Ankanpl. ['oMmosiorudeckuit psii aakanoB, odmas Gopmysia, HOMEHKIATypa U
U30Mepusl. DJIEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT ATKAHOB,



spirubpuanszanys aTOMHBIX OpOuUTaeil yrieposa, 6-csasb. dusnueckue cBOMCTBA
AJIKAHOB.

XUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKLMHU 3aMELIEHNs], H30MEPU3ALNH,
JETUIPUPOBAHMS, IMKIN3aLKU, THPOJIN3a, KpeKUHTa, ropenusd. [Ipeacrasnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILECHHUS.

Haxoxpaenue B npupoje. CriocoObl MOTyUYeHHUS U TPUMEHEHHUE aJIKaHOB.
[uknoankanel. O0mas hopmyia, HOMEHKIATypa u uzomepusi. OCOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKJIONPOMNaH, [IUKJIO0YTaH) U
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) [UKI0aNKaHOB. CIIOCOOBI MOTyYEHUs U
MPUMEHEHNE ITUKIIOATKAHOB.

Anxenbl. 'omonioruueckuil psji ankeHoB, oOmas hopmysia, HOMEHKIATypa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII AIKEHOB, SP°TUOPUIM3ALIHS
aTOMHBIX OpOuTaieil yriaepoa, 6- u n-cBsa3u. CTpyKTypHas U reoMeTpuyeckas
(umc-Tpanc-) uzoMepus. dusrueckue CBONCTBA aIKEHOB. XMMHUYECKHE CBOMCTBA:
pEaKIUHU TPUCOCTUHEHNS, 3AMELIEHUS B O-TI0JIOKEHHUE TTPU JBOWHOM CBSI3H,
nonumepusanuu 1 okucienus. [IpaBuno MapkoBHukoBa. KauecTBEHHbIE peaKkIIuu
Ha JABOMHYIO CBs3b. CIIOCOOBI MOTyUYEHUs U TPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymyauposantvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMUUYECKUX CBOICTB
CONPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoequnenue. [lonumepuzanus
CONPsDKEHHBIX TMeHOB. CrocoObl OyYeHHs ¥ IPUMEHEHHE alIKaInCHOB.

Ankunbl. ["'oMoJIOTHYECKH psiT AIKUHOB, 00111ast opMyJia, HOMEHKJIATypa U
U30MepHA. IJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT aJIKHHOB,
spruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. @u3nueckue CBOMCTBA aJIKUHOB.
XUMHYECKHUE CBOMCTBA: pEAKI[MU IPUCOCAUHECHUS, JUMEPU3ALIMU U TPUMEPU3ALINH,
okucieHus. KuCIoTHbIE CBOMCTBA AIKWHOB, MMEIOIIMX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHBIC peakIiuy Ha TPOMHYIO CBsI3b. CIIOCOOBI MTOTYUYEHUS M IPUMEHEHUE
aJIKMHOB.

Apomarrueckue yrieBoa0po/ibl (apeHsl). ['oMonorndyeckuit psii apeHoB, oomias
dopmyia, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MMPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJIbI OeH30J1a. PU3NYECKHE CBOMCTBA ApEHOB. XMUMUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOIOB: peaKLy 3aMelIeHHs B 0EH30JIbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM PaJMKaie, pEaKIMK PUCOEANHEHMS], OKUCIEHHE TOMOJIOTOB
6ensouna. [IpeacraBienre 00 OpUEHTUPYIONIEM JIEHCTBUM 3aMECTUTENEH B
OEH30JbHOM KOJIbII€ Ha IPUMEPE AJIKWIIbHBIX PaJIMKaJIOB, KAPOOKCHIIBHOM,
TUAPOKCUIIBHOM, aMHUHO- U HUTPOTPYIIIbI, aTOMOB Ir'ajloreHoB. OCOOEHHOCTH
XUMHUYECKUX CBOUCTB cTupona. [lomumepuszanus cruposa. CiocoObl MOTyYeHHS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOAOPO/IOB.



[Ipupoausiii raz. [lonytHsie HedTsHBIE Ta3bl. HeQTh 1 €€ npoucxoxaeHue.
KameHHbI#1 yroib u npoaykThl ero nepepadbotku. Crioco6sl nepepaboTku HePTH:
MEePEeroHKa, KPeKUHT (TEPMUUECKUH, KaTaTUTHUECKUH ), puOPMUHT, TUPOJIU3.
[IponykThl nepepabOTKu HEPTHU, X IPUMEHEHUE B IPOMBILIUIEHHOCTH U B OBITY.

['eneTuueckas CBs3b MCKY pa3JIMYHbIMHU KJIaCCaMHU YIJICBOJOPOJI0B.

DJIEKTPOHHOE CTPOCHUE TaJIOTEHIIPOU3BOIHBIX YTIIEBOAOPOI0B. Peakiuu
3aMEIICHUS raJlOreHa Ha THAPOKCOTPYIIY, HUTPOTPYIINY, [IUAHOTPYIITY,
aMuHOrpymmy. JleicTBUE Ha raJIOr€HIIPOU3BOAHBIE BOJHOTO U CIIMPTOBOTO
pactBopa mEnoun. B3anMonencTBue qUrajoreHajJkaHoB C MarHUEM U IUHKOM.
[TonsiTHE 0 METAIOOPTraHUYECKUX COeNMHEHUX. Vcnonp30Banue
raJIOTeHIIPOU3BOIHBIX YTJIEBOIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3E
OPTraHUYECKUX BEIIECTB.

DKcrepuMEHTAIbHBIE METO/Ibl M3yUEHUS BEIIECTB U UX MPEBPALCHUI: U3yUeHHUE
(u3nYeCcCKuX CBOMCTB YIJIEBOJOPOIOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIIHIA
YTIE€BOAOPO/IOB PA3IUYHBIX KJIACCOB (0OeCIBeYMBaHNE OPOMHOMN MIIH MOHOM
BO/JIbI, paCTBOpa MepMaHIraHaTa Kajus, B3aUMOJICHCTBUE alleTUIICHa C aMMUAYHbIM
pactBopoM okcujia cepedpa(l)), kauecTBeHHOE 0OHAPYKEHHE YTiepoJia U
BOJIOPO/Ia B OPraHUYECKUX BEIIECTBAX, MOJYyUYEHUE ITUIICHA U U3yUYEHHUE €ro
CBOMCTB, O3HAKOMJIEHUE ¢ KoyueKuusmMu «HedpTe» u «Yroaey», ¢ o0pa3namu
MJIACTMACC, KAyuYyKOB M PE3UHBI, MOJICTTUPOBAHUE MOJIEKYJI YTICBOIOPOIOB U
rajJOreHIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kuciopoacoaepskamue opraHu4ecKue coeJMHeHUs.
[IpenenbHble 0lHOATOMHBIE CIUPTHL. CTpOEHUE MOJIEKYJ (Ha MpUMEpe METaHoJIa U
sTaHoia). 'omonoruueckuii psa, odmas hopmyia, H30MepHs, HOMEHKJIATypa
kinaccudukanus. uznyeckue CBONCTBA MPeACIbHBIX OJHOATOMHBIX CIIUPTOB.
BonopoaHsie cBsI3M MEXKAY MOJIEKYJIAMH CIIUPTOB. XMMHUYECKUE CBOMCTBA:
pEaKUHM 3aMENICHHUS, JETUApaTal, OKACICHUS, B3AUMOJECHUCTBUE C
OpraHUYE€CKMMHU U HEOPraHWMYECKUMU KuciaoTamu. KauecTBeHHas peakuus Ha
OJIHOAQTOMHBIE CIUPTHI. J[eMCTBUE 3TaHOJIa U METAHOJIa HA OPTaHU3M YEJIOBEKa.
Crioco0bl noJy4eHus: U MPUMEHEHUE OJJTHOATOMHBIX CITUPTOB.

[IpocTeie 3¢gupbl, HOMEHKIATypa U u3oMepusa. OCOOEHHOCTH PUBNUECKUX U
XAMHUYECKUX CBOWCTB.

MHoroaromMHble COUPTHI — AITUIICHTIIUKOb U TIULEpUH. PU3ndecKue u
XUMHUYECKUE CBOMCTBA: PEAKIIMH 3aMEIICHUS], B3aUMOJEHCTBUAE C OPraHUYECKUMU
Y HEOPraHWYECKMMHU KUCIIOTaMH, KaYE€CTBEHHAs PeaKIisl HAa MHOTOAaTOMHBIE
cnupthl. [IpencraBieHune o MexaHu3Me peakiuil HyKJIeoQHIbHOTO 3aMEIICHHUS.
JleiicTBre Ha opranu3M uyenoBeka. CrocoObl MOTyUYeHHs U TPUMEHEHHE
MHOTOATOMHBIX CIIMPTOB.



®enon. CTpoeHre MOJIEKYJIbl, B3AMMHOE BIUSHHUE TUAPOKCOrPYIIIBI U
OeH30abpHOTO Aapa. Pusnyeckue cBoicTBa henosna. OCOOEHHOCTH XUMUYECKUX
cBoicTB (heHona. KauecrBennslie peakuuu Ha perosn. TokcuuHocTs eHona.
Crnioco0bl osryuenus v npuMenenue penona. Genondopmanbaeruanas cMoa.

KapOoHWIbHBIE COETMHEHNS] — AbAECTH/Ibl U KETOHBI. DJIEKTPOHHOE CTPOECHUE
KapOOHWIBHOH Tpymmbl. ['oMonoruueckue psiabl albJeruI0B U KETOHOB, 001I1as
dbopmyna, uzomepusi 1 HOMeHKJIaTypa. Ou3ndecKkue CBOMCTBA albIETUIOB U
KETOHOB. XMMUYECKHUE CBOMCTBA aJIbJETHIOB U KETOHOB: PEaKLUU
npucoenuuenus. OKUCIEHHE albJer110B, KAUECTBEHHbIE PEAKIIMU HA aJlbJIETUIBI.
Crioco0bI osTydeHus: ¥ MpUMEHEHHUE albAETUI0B U KETOHOB.

OaHOOCHOBHBIE MpeeIbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTU CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus n HOMeHKIaTypa. Pu3nyeckue cBOMCTBa
OJIHOOCHOBHBIX MPEJIEIbHBIX KAPOOHOBBIX KUCIOT. BogOpoaHbIE CBSI3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XUMHUUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus 3TepuUKauy, peakiui C y4aCTUEM YTIJIEBOJIOPOJIHOTO pauKaIa.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCHOTHI. [[OHATHE O TPOU3BOIHBIX
KapOOHOBBIX KUCJIOT — CIIOKHBIX ddupax. MHOTOOOpas3re kKapOOHOBBIX KHCIIOT.
Oco0GeHHOCTH CBOMCTB HEMIPEAETbHBIX H aPOMATUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BoICIINX
KapOOHOBBIX KUCJIOT: CTE€APUHOBAS, TATBbMUTHHOBAS, OJICMHOBAS, JUHOIEBAS,
JuHoNeHo8as KUcnoTbl. CocoObl MOTyUYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnosxnblie 3¢upsl. ['oMonorudeckuit psia, odmas Gopmyiia, n3oMepus 1
HOMEHKJIaTypa. PU3nUecKrue U XMMUYECKUE CBOMCTBA: TUIPOJIA3 B KUCIIOU U
IIEJIOYHOM Cpeie.

XKupsl. Crpoenue, puznyeckre 1 XMMUYECKUE CBOMCTBA KUPOB: THIPOJIN3 B
KHUCIIOH U mienouHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPIKAIIUX OCTATKU
HeMpeaeIbHbIX JKUPHBIX KUCIIOT. JKUPBI B IPUpPO/IE.

Mp11a Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEee JEHCTBHE.

O61mmas xapakrepucTuka yriaeBojoB. Knaccudukanus yrieBonoB (MOHO-, - U
nosucaxapuabl). MoHocaxapubsl: TI0K03a, ppyKTOo3a, rajiakrosa, pudosa,
ne3zokcupu6o3a. Gusnyeckre cBONWCTBA U HaxoxaeHue B ipupojae. dotocunres.
XMMHUYECKHE CBOMCTBA IITIOKO3BI: PEAKIIMH C YYaCTHEM CIIUPTOBBIX U albJETHIHON
rpyMi, CIUPTOBOE U MOJIOYHOKHCIIOE Opoxkenue. [IpuMenenue riaoko3sl, e€
3HAUEHHUE B KU3HEEATEIbHOCTU opranu3ma. Jlucaxapuasl: caxapos3a, MajibTo3a U
nakTo3a. BoccraHaBinnBaroniye 1 HEBOCCTaHABIMBAIOLIME AUcaxapuasl. I uapoins
nucaxapunoB. Haxoxaenue B npupoje u npumeHenue. [lonvucaxapuapl: kpaxmail,
[JIMKOTEH U 1esuTioio3a. CTpoeHne MakpoMOJIeKyJl Kpaxmalia, TIIMKOTeHa U
LEeJUTI0103bl. DU3NYECKHE CBOKMCTBA KpaxMalia U IEJUTI0I03bl. XUMUYECKUE



CBOMCTBA KpaxMaja: TUAPOJIn3, KAYECTBEHHAS PEAKIUA C HOAOM. XUMUYECKUE
CBOMCTBA LIEJUTIONO3BL: THAPOIIN3, OJTyueHue 3PpUpoB 1esTt0103bl. [loHsTue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

DKCHEepUMEHTAIBHBIE METO/IBI U3YUEHUS BELIECTB U UX MIPEBPAILCHUI:
PacTBOPUMOCTD Pa3IUYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHUE 3TAHOJIa C HATPHUEM,
OKHCJIEHHE 3TUJIOBOTO CIIUPTA B AJIBJETHUJ] HA PACKAJIEHHON MEIHON ITPOBOJIOKE,
OKHUCJIEHHE 3TUIIOBOT0 CIIUPTA JUXPOMATOM Kajus (BO3MOXHO HCIIOIb30BaHUE
BUIEOMATEPUAJIOB), KAUECTBEHHBIE PEAKIIMM Ha aJIbJIETU bl (C THUIPOKCHIOM
muammuHcepeopa(l) u ruapokcugom meau(Il)), peakuus riaviepuna c
ruapokcuom meau(Il), xumuyeckre cBOWCTBA pacTBOPA YKCYCHOM KUCTIOTHI,
B3aMMO/IEMCTBHE pacTBOpa INIOKO3bI ¢ ruapokcuaom menu(ll), B3aumonericteue
Kpaxmaja ¢ HOJO0M, PEIICHHE SKCIIEPUMEHTANIbHBIX 3a7a4 1o TemaM «CupThl U
(benonb, «KapooHoBbie KUCTOTHL. ClOXKHBIE Y3DUPBD».

A30Tcoep:Kkaniue opraHnyecKue coeTnHeHU .

AMMHBI — OpraHMYECKHe MPOU3BOJIHbIE amMmmuaka. Kiiaccudukanys aMMHOB:
anudaTudecKue U apoOMaTUIECKUE; IEPBUYHBIC, BTOPUYHBIC U TPETUYHBIE.
Crpoenue Moseky, o01as popMyiia, H30Mepus, HOMEHKIIATypa U (pU3NUYECKUe
CBOICTBA. XMMUYECKOE CBOICTBA Al (PaTUIECKUX AMUHOB: OCHOBHbIE CBOMCTBA,
AJTKWIMPOBAHKE, B3aUMOICICTBUE NIEPBUYHBIX AMUHOB C a30TUCTON KUCIIOTOM.
Conu anKuiaMMOHUSL.

AHWIVH — NIPECTaBUTENb aMUHOB apOMaTHYECKOro psga. CTpoeHne aHWInHA.
B3aumnoe BiusiHEE TPy aTOMOB B MOJIeKyJie aHInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHbIE peakuuy Ha aHuiIuH. CriocoObl
MOJIyYEHUS U IPUMEHEHHE anu(aTuuecKux aMMHOB. [lonyuenue anunuHa u3
HUTPOOEH3071a.

Amunoxkuciorsl. Homenkiiarypa u uzomepusi. OTaenbHble NPEICTaBUTENN
OAMUHOKHCJOT: TJIMUINH, alaHnH. Ou3nyeckue CBOMCTBA aMUHOKHUCIIOT.
XUMUYECKUE CBOWCTBA aMUHOKHUCIIOT KaK aM(pOTEPHBIX OPTaHUYECKUX
COEJIMHEHU, peaklus MOJIUKOHACHC AN, 00pa30oBaHUE NENTUAHON CBSI3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THAPOJIN3 IIENTHIOB.

benku kak npupoansie noauMepsl. [lepBuunas, BTopuyHas U TpETUYHAS
CTpyKTypa 06e1koB. XMMHUECKHUE CBOMCTBA OEJIKOB: THUAPOIN3, IeHATypalus,
KAueCTBEHHbBIEC PEAKLIUH Ha OCJIKH.

OKCNepUMEHTaIbHbIE METOAbI M3YUEHHUS BEIIECTB U UX MIPEBPAILICHU:
pacTBopeHue OEJKOB B BOJIE, ACHATYpallusi OCIKOB IPU HarpeBaHUU, [[BETHbHIC
peaKkIuy Ha OeJIKU, pelieHrne SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeEMaM
«A30TCOIepKalIue OPraHUYECKUE COCAMHEHUS» U «Pacro3HaBaHrue OpraHudeCKuX
COCIUHCHUI.



BbicokoMoJIeKy IsIpHbIE COeTUHEHMS.
OCHOBHBIE OHATHSL XUMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb IMOJIMMEPU3ALIUN, CPEIHSS MOJIEKYJIsIpHAs
Macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCTUHEHUIN —
[OJIMMEPU3ALHMS U ITIOJTUKOHACHCALUS.

[Tonumepnbie MmaTepuansl. [Lnactmacchl (MOJUATUIICH, TTOTUITPOITIIICH,
MOJIMBUHWIXJIOPHU]L, TIOTUCTUPOJ, MTOTUMETHIMETAKPUIIAT, TOJTUKAPOOHATHI,
nonudTUIeHTepedTanat). Y TUIN3alus u nepepadoTka MiacTyka.

DnacToMephl: HATypaJIbHBIHI Kay4yK, CUHTETHUYECKHE Kay4yKu

(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOIMOK, IEPCTh, HIENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tomumeps! cienManbHOro Ha3HaueHus (TedIIoH, KeBap, 3JEKTPOIPOBOASILNE
MOJINMEPBI, OMOpa3znaraeMble OJIUMEPHI).

3KCHepI/IMeHTaHBHLIe MCTOAbI N3YUYCHH:A BCIICCTB U UX HpeBpameHHﬁ:
O3HAKOMJICHHUC C 06pa3uaMH IMPHUPOJHBIX 1 UCKYCCTBCHHBIX BOJIOKOH, IJIaCTMACC,
Kay41yKOB, pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCMC «Pacmno3naBanue
miIacTMacC U BOJIOKOH)).

Pacuérurle 3amaun.

Haxoxaenue MonekyasipHOit (hopMyJibl OpraHUUYE€CKOTO COSTUMHEHUS TI0 MAaCCOBBIM
JOJISIM 3JIEMEHTOB, BXOASIINX B €r0 COCTaB, HAXOXKJIECHUE MOJIEKYJIIPHON
(bOpMyITBI OPTaHUYECKOTO COSAMHEHUS TI0 Macce (00bEMY) IPOIYKTOB CTOPAHHS,
M0 KOJIMYECTBY BEIIECTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUU /U UCXOTHBIX
BEII[ECTB, YCTAHOBIIEHHUE CTPYKTYPHOI (POPMYIIbI OPTaHUYECKOTO BEIECTBA HA
OCHOBE €r0 XUMHUYECKHUX CBOMCTB MJIM CIIOCOOOB MOIYUYEHUs, ONPEIEICHUE 10U
BBIX0/Ia MPOJAYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MexnpeIMEeTHBIX CBSI3€M IPU U3yYEHUH OpraHndeckor xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 UCTOIb30BaHNE KaK OOIIMX €CTECTBEHHOHAYYHbIX
MOHSATUH, TaK U MTOHIATUHN, IPUHATHIX B OTAEIBHBIX MIPEIMETAX €CTECTBEHHO-
HAay4YHOT'O IIUKJIA.

OO011e ecTeCTBeHHO-HAYyYHbIE TIOHATHS: IBIEHUE, HAYYHbIN (akT, TUIOTE3a,
Teopusl, 3aKOH, aHAIIU3, CUHTE3, Kilaccu(uKalys, HaOI0IeHne, N3MEpEHue,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.



@dusuka: MaTepus, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJIA, DHEPIreTUUYECKUI
YpPOBEHB, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, PU3NUECKHUE
BEJIMYUHBI, €AUHULBI U3BMEPEHHUS], CKOPOCTh, SJHEPIUs, MacCa.

buomnorus: kierka, opranu3M, SKocucTema, omocdepa, MeTaboIH3M,
HACJIEeICTBEHHOCTb, aBTOTPO(HBIN U TeTepOoTpO(HBIN THI TUTaHUS, OpOKEHHE,
dboTocuHTe3, bIXaHue, OEIKH, YIIIEBOAbI, JKUPbI, HYKJIENHOBBIE KUCIIOTHI,
(hepMeHTHI.

['eorpadus: mone3Hbie NCKOMTaeMble, TOTLTUBO.

TexHonorusi: IMUIOCBLIC IIPOAYKTBI, OCHOBBI PAlIMOHAJIIBHOI'O ITUTAHHWA, MOIOIITUC
CpcacTBa, MaTCpHrajbl U3 HCKYCCTBCHHBIX U CHHTCTHYCCKHX BOJIOKOH.

11 KJTACC

OBIHIASI U HEOPTAHUYECKASA XUMMUS
TeopeTrnyeckune 0CHOBbI XUMHUHM.

Atom. CocTaB aTOMHBIX sifiep. XuMu4yeckuil anemeHT. M3oromnel. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHUCIIA. DHEPTETUUECKUE YPOBHU U
noaypoBHHU. ATOMHbIE opOouTanu. Knaccudukanus XuMu4ecKux 3J1IEMEHTOB (s-, p-,
d-, f-amemenTsI). Pactipeneienre 3JIeKTPOHOB 1O aTOMHBIM OPOHUTAIISM.
DNEeKTPOHHBIE KOHPUTYPAITUU ATOMOB AJIEMEHTOB MEPBOTO—4E€TBEPTOrO NMEPUOIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSTHUU, dJIEKTPOHHBIE KOHPUTYpAIIUX HOHOB.
DJIEKTPOOTPHUIIATEIHHOCTb.

ITepnonnueckuit 3akoH u llepuoanueckas cucrema XuMu4eckux 3semeHTos J1.1.
MenneneeBa. CBs3b NEPUOIUYECKOTO 3aKOHA U [leproanyeckon CHCTEMBI
XUMHYECKHUX 3JIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIIIaM U IEPUOJaM. 3HAYEHNE
nepuoanueckoro 3akoHa /.M. Meneneesa.

XuMuueckas CBsI3b. BUIbl XUMUYECKOU CBSI3U: KOBaJI€HTHAs, MOHHAS,
MeTayunyeckas. Mexanu3mbl 00pa30BaHuUsl KOBAJICHTHOM CBSI3M: OOMEHHBIHN U
JOHOPHO-AKIENTOPHBINA. DHEPrus U IJIUHA CBSI3U. [oNspHOCTh, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBAIEHTHOU CBsA3U. KpaTHble cBs3u. BonopoaHas cBA3b.
MexMOoNeKyJIApHbIE B3aUMOICHCTBHS.

BaneHTHOCTh 1 BaJIeHTHBIE BOBMOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX TE€OMETPUUECKUM CTpOEHHEM (Ha TPUMEpPEe COCTMHEHHI 2JIEMEHTOB
BTOPOTO NEPHOJIA).



[Ipencrapienne 0 KOMIUIEKCHBIX cOeAMHEHUAX. COCTaB KOMILIEKCHOTO MOHA:
KOMITJIEKCOOOpa30BaTellb, JIUTaH Ibl. 3HAYCHNUE KOMIUICKCHBIX COSAMHEHUH.
[TonsAiTHE O KOOPAMHAIIMOHHON XUMUU.

BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpOeHHUs. TUIIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsTne o nucnepcHpIXx cucreMax. Mictuanasie pactBopsl. [Ipencrasienue o
KOJUTOMIHBIX pacTBopax. CriocoObl BeIpaKEHUSI KOHIIEHTPAIIUH PACTBOPOB:
MacCOBasi 10JIs BEIIECTBA B pACTBOPE, MOJIApHAsk KOHUEHTpalus. HaceleHHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Krnaccudukanus n HOMEHKIIaTypa HEOPTaHUYECKUX BEUIECTB. TpUBUATHHBIC
Ha3BaHUA OTICJIbHBIX MPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKux peakuui B HEOPraHMYECKON U OpraHu4eCcKOM
XUMUHU. 3aKOH COXPaHEHHUs MAaCChl BEUIECTB; 3aKOH COXPAHEHHUSI U MPEBPAICHUS
SHEPrUH NMPU XUMUYECKUX peakiusix. TermmoBbie 3QpPeKThl XUMHUUECKUX PEaAKIIUM.
TepmoxuMudeckne ypaBHEHHUS.

CKOpOCTh XUMHYECKOU PEAKIINH, €€ 3aBUCUMOCTH OT Pa3TUYHBIX (PaKTOPOB.
['oMoreHHble U reTeporeHHbIe peakiuu. Katanus u kaTann3aTopsl.

OO6paTtuMble U HEOOpaTUMBbIE peakiiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOTO paBHOBecHs. DaKTOPHI, BIUSIONINE HA MOJOKEHNE XUMUUECKOTO
paBHOBECHS: TeMIEpaTypa, JaBJICHHE U KOHIEHTPALIUK BEIIECTB, YYaCTBYIOIIHUX B
peakuuu. [Tpunnun Jle [latense.

Onextponutuyeckas nuccoruaius. CUIIbHbBIE U clla0bie 3JeKTpoauThl. CTeneHb
nucconranuu. Cpesia BOAHBIX pACTBOPOB: KUCIIOTHAS, HEUTpaJIbHAas, IIEJIOYHAS.
Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiyu noHHOTO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIBbHBIEC peakiuu. CteneHb OKuciieHus. OKUCIUTEND
Y BOCCTaHOBUTENb. [Iporiecchl OKUCIEHNs M BOCCTaHOBIICHUS. BaxHeimue
OKHCIIUTENN U BOCCTAaHOBUTEIU. METO/1 3JIEKTPOHHOTO OasilaHca. DJIEKTPOIIN3
PacTBOPOB U PACILIABOB BELIECTB.

DKCIEpUMEHTAIbHBIE METO/IbI N3YyUYEHHS BEILIECTB U UX MPEBPAILICHUI:
pa3noKeHHe MepOKCHIa BOJAOPO/Ia B IPUCYTCTBUM KaTaau3aTopa, MOAEIIH
KPUCTAJUIMYECKUX PEMIETOK, MPOBEACHUE PEeaKIMil HOHHOTO 0OMeHa, OoIpeiesieHre
Cpeabl paCTBOPOB € MTOMOIIBIO HHANKATOPOB, U3YUYEHUE BIMSHUS PA3IMUHBIX
(aKTOpPOB Ha CKOPOCTh XMMHUYECKOUN PEAKIINH U MMOJI0KEHNE XUMUUYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.



ITonoxenne nemerauios B [Iepuoguyeckont cucreMe XuMUYECKuX dyeMeHToB .M.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. dU3MUECKe CBONCTBA
HEMETAJUIOB. AJIJIOTPOIUSI HEMETAJIOB (Ha MpUMEpPE KUCIOPoia, cephl, pocdopa u
yTiieposa).

Bonopoa. [lonydenue, puzndeckue u XUMHUYECKHUE CBOMCTBA: peaKIUU C
METaJUIaMU U HEMETAJUIAMU, BOCCTAHOBUTEIbHbBIE CBOMCTBA. [ MApUaBbL.
TonIMBHBIE JIIEMEHTBHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl MoJydeHus, puznyeckue u
XUMHUYECKUE CBOMCTBA. ['alloreHoBo10poAbl. BaxkHen e KUCI0poacoaepKaliue
coequHEeHHs ranoreHoB. JIabopaTopHbie ¥ TPOMBIIUICHHBIE CIIOCOOBI MOy YCHHS
rajioreHoB. [IpuMeHeHne rajjoreHoB U UX COCUHEHUMN.

Kucnopon, o301. JJaGopatopHbie U TPOMBIILIEHHbBIE CIIOCOOBI MOTYyYCHUS
kucnopoaa. duzndeckue 1 XMMHUUECKHE CBOMCTBA U MPUMEHEHHE KUCIOPOIa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxaenue B mpupoe, criocoObl MOTydeHUsl, PU3NYECKUE U XUMUYECKUE
coiictBa. CepoBomopo, cyinbdumbl. Oxcun cepri(IV), okcun cepoi( VI).
CepHucTas U cepHas KUCIOTHI U UX coyii. OCOOCHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHneHue cepbl U €€ COeTMHEHU.

Azot. Haxoxaenue B mpupoze, crnocoObl oTydeHusl, PU3NYECKue U XUMUYECKUe
cBolcTBa. AMMHUAK, HUTpUAbL. OKCUJIBI a30Ta. A30THCTasl U A30THASI KUCIIOThI U UX
cosit. OcoOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenune a3ora u ero
COCIMHEHUI. A30THBIC yI0OPEHHUS.

®docdop. HaxoxneHnue B npupojie, CnocoObl MoyueHust, Pu3ndeckue u
xumuieckue corcta. Pochuant u hochun. Oxcunbl hocdopa, hochopHas
kucioTa u e€ conu. [Ipumenenue pochopa u ero coenunenuii. ocPopHseie
yaoOpeHus.

VYrnepon, HaxoxJIeHHe B pupojie. Ajorpornubie Mogudukanuu. Gusnyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX yriepoaoM. OKcu
yriepona(ll), okcun yriepoaa(I'V), yrojibHas KUclioTa U €€ COH.
AKTHUBUPOBAHHBIN yTOJb, aficopOuus. Oyiepensl, rpadeH, yriiepoaHbie
HaHOTPYOKU. [IpMeHeHne mpoCThIX BEIIeCTB, 00pa30BaHHBIX YTIEPOIOM, U €ro
COCJIMHEHUM.

Kpemumnii. Haxoxaenue B mpupoje, Cnocoob! MoayuyeHus], pU3ndeckue u
xumuieckue cBoicta. Oxkeun kpeMuusi(IV), kpeMHueBast KUCI0Ta, CUITUKATHI.
IIpumeHeHne KpeMHHUs U ero coequHeHuil. CTeKI10, ero noJy4eHne, BUIbl CTEKIIA.



[Tonoxenne meramnos B [lepnoanueckor CUCTEME XUMUYECKUX JJIIEMEHTOB.

OcoOEHHOCTH CTPOCHUS ICKTPOHHBIX 000JI0YeK aTOMOB MeTajuioB. Oo1me

(du3rYecKue CBOMCTBA METAIOB. [[pMEHEHNE METAITOB B OBITY M TEXHHUKE.
CrutaBbl METAJIJIOB.

DNEKTPOXUMHUUYECKUH psll HanpsHKeHUH MeTaioB. O01ue crnocoObl MOMy4YeHUs
METAJUIOB: TUAPOMETAILTYPIUS, TUPOMETAIUTYPIHUsl, JJIEKTPOMETAILTYPIrUsL.
[TonsiTue o koppo3uu MetaoB. CriocoObl 3alIUTHI OT KOPPO3HUH.

O6mas xapakrepuctuka MeramuioB [A-rpynmsl [leproandeckoil cucTeMbl
XUMHYECKUX JIeMeHTOB. HaTpuil u kanuii: nonyuyenue, puznueckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUMN.
O6mras xapakrepuctuka MetamuioB [IA-rpynmsr [leproandeckoii cucTeMbl
XUMHUYECKUX 3JIEMEHTOB. Maruuii u Kajibluil: nojiydyeHue, Gu3snyeckue u
XUMHYECKUE CBOMCTBA, IPUMEHEHUE IPOCTHIX BELIECTB U UX COCIUHEHUM.

XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEeHUS!.

AJOMUHUN: noflydeHue, (GU3nYecKre 1 XMMUYECKUE CBONCTBA, MPUMEHEHNE
MIPOCTOTO BEIECTBA U €ro COeAMHEHUI. AMGOTEpHbIE CBOMCTBA OKCUAA U
TUAPOKCHUAA ATIOMUHHUS, TUAPOKCOKOMITJIEKCHI A TFOMUHHS.

OO6mast xapaKTepuCTUKa META/UIOB MOOOYHBIX moArpynn (b-rpymm)
[lepuonuyueckoi cUCTEMbl XUMUYECKHUX AJIEMEHTOB.

DuU3NYECKNE U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHu. OKCHUIbI U
ruapokcubsl xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarsl u AuXpomarsl, UX
OKHUCJIHTENIbHbIE CBOMCTBA. [loslydeHre u npuMeHeHne Xxpoma.

DU3NYECKUE U XUMUYECKHE CBOMCTBA MapraHiia ¥ €ro CoOeAMHEeHUI. Baxkuenmue
coequHenus mapranmna(ll), mapranma(IV), mapranna(VI) u mapraama(VII).
[TepmaHranar kKajiusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusnyeckre 1 XUMHUYECKHE CBOMCTBA JKeJie3a U ero coeqnHeHnii. OKCHUIbI,
ruapokcunl u conu xenesa(ll) u xxeneza(lll). [Tonyuenne u npuMeHeHUE Kene3a
U €T0 CILIaBOB.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA MEAU U €€ coenuHeHui. [lonyuenue n
MIPUMEHEHHUE MEJIU U €€ COCIUHEHU M.

[{uHK: nmonydenue, GU3NIECKUE U XUMUUECKHE CBOMCTBA. AM(OTEpPHBIE CBOICTBA
OKCHJA U TUAPOKCHIA [IMHKA, TUAPOKCOKOMIUICKCHI IMHKA. [[puMeHenre nuHka u
€ro COCIMHECHUM.

DKCnepUMEHTAIbHBIE METO/IbI U3YUCHUS BEIIECTB U UX MPEBPAICHUI: U3yUCHHE
00pa3IoB HEMETAJJIOB, TOpeHUe cephl, hocdopa, kene3a, MarHusi B KUCIOPOJIe,
M3y4eHHe KOJUICKIINU «MeTalTbl U CIUTaBbD», B3aUMOJICHCTBUE MIETOYHBIX U



I1EJI0YHO3EMENBHBIX METANIOB C BOJOH (BO3MOKHO HCIIOIb30BaHHUE
BHJIEOMATEPHUAIIOB), B3aUMOJEHCTBHAE IMHKA U JK€JIE€3a C PAaCTBOPAMH KUCIIOT U
1IeJI04eil, KaueCTBEHHbIE PEaKIIMM Ha HEOPTaHUYECKHE aHUOHBI, KATHOH BOJIOPOJa
Y KaTHOHBI METAJJIOB, B3aUMO/IEHCTBUE THIPOKCHUIOB AIFOMUHHUS U IIUHKA C
pPacTBOPAaMHM KUCJIOT U IIEJIOYEH, pEIIEHHE SKCIEPUMEHTANIBHBIX 33a4 10 TeMam
«l"anorensn», «Cepa u €€ coeTMHEHUS», «A30T U GOoCcHOp U UX COSTUHEHUS»,
«MerTasuisl INIaBHBIX NOATPYIID», «MeTasuibl TOOOYHBIX TOATPYIIID.

XHUMHUS U KU3Hb.
Ponb XuMum B 00ECIICUCHHH YCTOMYMBOTO pa3BUTHUS YesioBeuecTBa. [ToHsTHE O
HAyYHBIX METOJIaX IIO3HAHHUSA ¥ METOJIOJIOTMH HAYYHOTO UccienoBanus. Hay4yHsie
MPHUHIIAITB OPraHU3aluKd XUMHYECKOTO MPOU3BOACTBA. [IpOMBIIIIICHHBIE CIIOCOOBI
MOJTyYCHHS BXKHCHIIIMX BeleCTB (Ha MpUMepe MPOU3BOACTBA aMMHUaKa, CEPHOM
KHCJIOTBI, MeTaHoJ1a). [IpOMBITIIEHHBIE CITOCOOBI TTOJyUEHUSI METAJIJIOB U CILUIABOB.
XHUMHYECKOE 3arpsi3HEHUE OKPYIKAOIEH CPe/Ibl U €ro MOCIeACTBUS. Pollb XUMHH B
obecrieueHUN PHEPIeTHICCKON 0€30IMacHOCTH.

XuUMHUs u 340pPOBLC UCIOBCKA. HCKapCTBGHHBIC CpCaACTBA. HpaBI/IJIa HCIIOJIB30BaHUA
JICKApPCTBCHHBIX IIPCIIApPAaTOB. Ponp xumuu B Pa3BUTHU MCINIHNHEI.

X¥UMUS MU OCHOBHBIE KOMIIOHEHTHI, IUIIEBBIE 100aBKU. POIb XUMUU B
00€ecCIIeYEeHUH TTHIIEBOI OE€30ITaCHOCTH.

Kocmernueckue u napdromepnsie cpenctba. beiroBas xumus. [Ipasuna
0€30MacHOr0 MCTOIL30BAHMSI MPETIapaTOB OBITOBOW XUMHUHU B MIOBCETHEBHON
AKHU3HU.

XHUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTeprabl (IEMEHT, OETOH).
XuMus B CEIbCKOM X03stiicTBe. OpraHnyecKkue 1 MUHEpaJIbHbIE YI00PEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHAIIbI, KPACKHU, CTEKIIO, KEPAMHUKA.
Marepunansl 11 21aeKTpoHUKH. HaHOTEXHOMOTHH.

Pacuérurle 3amaun.

Pacuérpl: Macchl BeriecTBa Ui 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, MACCE WM 00BEMY OJIHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB,
Macchl (00b€Ma, KOTMYECTBA BEIIECTBA) MTPOAYKTOB PEAKIIMH, €CJIU OJTHO U3
BEIIIECTB UMEET MPUMECH, Macchl (00BEMA, KOJIMUECTBa BEIIECTBA) MPOIYKTa
peaKInu, eCIu OJTHO M3 BEIIECTB JaHO B BUJE PACTBOPA C ONPEACIEHHON MacCOBOM
JI0JIEN PACTBOPEHHOTIO BELIECTBA, MACCOBOMU JI0JIM U MOJIIPHOU KOHILICHTPALUU
BEIIIECTBA B PACTBOPE, JOJIH BBIXOa MPOIYKTa PEaKIIUHA OT TEOPETHICCKU
BO3MO>KHOTO.



MexnpeamMeTHbIe CBA3U.

Peanuzanust MeXIIpeAMETHBIX CBSI3€H IPU U3yUYEHUHU OOIIEH 1 HEOpPTraHUYECKON
xumuu B 11 Kiacce ocyIecTBIseTCs Yepe3 UCII0Ib30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHbIX MIOHATHM, TaK U IOHATUHN, IPUHATHIX B OTACIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mue ecTecTBEHHO-HAYYHbBIC ITOHATHS: SBJICHUE, HAYUYHBIN (DaKT, TUTIOTE3a,
TEOPHsl, 3aKOH, aHAJIN3, CHHTE3, KJacCU(pUKAIUs, TEPUOAUIHOCTh, HAOIIOACHHE,
U3MEpEHUE, IKCIIEPUMEHT, MO, MOJICIUPOBAHHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMHUD, aTOM, SJIEKTPOH, POTOH, HEUTPOH, NOH,
M30TOTBI, PAMOAKTHBHOCTH, MOJICKYJIA, SHEPTETUUECKUIA YPOBEHbB, BEIIECTBO,
TeJ0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, UJICAIbHBIN ra3, PU3ndecKue
BEJIMYMHBI, SAUHUIIBI H3MEPEHUS, CKOPOCTh, SHEPIHs, Macca.

buosorus: kierka, opranu3M, SKOCHCcTeMa, Orocdepa, MeTad0IM3M, MaKpoO- U
MUKPORJIEMEHTBI, OCIIKH, YKUPBI, YTICBOAbI, HYKJICHHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M TIOTOK YHEPTHH B IKOCHCTEMaX.

['eorpadusi: MuHEpabl, TOPHBIEC TOPO/IBI, ITOJIE3HBIC HCKOTIAEMbIE, TOTUIUBO,
PECYPCHI.

TexHonorus: XumMmu4eckas IMPOMBIINIJICHHOCTh, MCTAJLLIYPIHUA, CTPOUTCIIBHBIC
MaTCpHUallkbl, CEIbCKOXO03SMCTBEHHOC MMPOU3BOACTBO, ITMIICBAA IIPOMBINIJIICHHOCTD,
(I)apMaHCBTI/ILIGCKaH IMPOMBIINIJICHHOCTD, ITPOU3BOACTBO KOCMCTUYICCKUX
IIperapaToB, IIPOU3BOJACTBO KOHCTPYKIIHMOHHBIX MAaTCPHUAJIOB, SJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHUH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUM A ITPOI'PAMMBI 110 XMW
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUU C CHCTEMHO-/IEATEIBHOCTHBIM MOJIXO0/IOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NpeMeTa « XUMUS» Ha YPOBHE CPEIIHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIONINE: OCO3HAHUE
00y4aroImMUMUCS POCCUNUCKON TpaJaHCKOW UICHTUYHOCTH; TOTOBHOCThD K
CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOONPEICNICHHIO; HAJTMUYUEe MOTHBALIUU K
00y4YeHHI0; TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIIMXCSl PYKOBOJICTBOBATHCS
IPUHATHIMHU B 00IIIECTBE MPABHJIAaMU M HOPMaMH TTOBECHHS; HATUIHE
IIPABOCO3HAHUS, SKOJIOTHUYECKON KYJIbTYpPbl; CHOCOOHOCTh CTAaBUTh LIEJIH U CTPOUTH
’KU3HCHHBIC TUIaHBI.

JINYHOCTHBIE PE3YIBTATHI OCBOSHHUS IIPEAMETA K XUMUSD OTPAKAIOT
c(hOpMUPOBAHHOCTH OIBITA MTO3HABATEIBHON U MPAKTUYECKON JEATEIbHOCTH
oOy4Jaroniuxcs B MpOIEcce pean3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS MTPEAMETa « XUMHUS» OTPAKAIOT
c(hOpMHPOBAHHOCTH OIBITA TTO3HABATEIHLHOMN U MPAKTHUECKON JEATeIbHOCTH
O0OyJaroIMXcs B MPOIECCE peaTu3aiuy 00pa3oBaTEIbHON AEATETLHOCTH, B TOM
YUCJIC B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUSI:

0CO3HaHMs 00YYAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX IIPaB U 00S3aHHOCTEMH,
YBa)KEHUS K 3aKOHY M ITPABOMOPSIKY; IPEACTABICHHS O COIMAIbHBIX HOPMax H

MpaBUIaX MEKINIHOCTHBIX

OTHOILIEHUN B KOJUIEKTUBE; T'OTOBHOCTH K COBMECTHOM TBOPYECKOU JIEATEIILHOCTU
MIPU CO3/IaHUM YUEOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATENIBHBIX 3a/1a4,
BBITTOJTHEHUH XUMHYECKUX IKCIIEPUMEHTOB; CIIOCOOHOCTH ITOHUMATH M IIPHHUMATh
MOTHUBbBI, HAMEPEHUS, JIOTUKY U

APTrYMCHTHI APYTHUX IIPH aHAJIMU3C PA3JIMYHbIX BUJ10B y‘IG6HOI>i ACATCIIBHOCTH,

2) IaTPUOTHYECKOTO BOCTIMTAHUSI:

LEHHOCTHOT'O OTHOLIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO
OTCUYECTBEHHOW XMMUHM; YBa)KEHHUS K MIPOIIECCY TBOpUECTBA B 00JIaCTU TEOPUU U
MPAKTUYECKOTO MPUIIOKEHUSI XUMUH, OCO3HAHUS TOTO, YTO JaHHBIC HAYKU €CTh
pe3yabTaT JIUTEIbHBIX HAOIIOACHUN, KPOTIOTIUBBIX KCIIEPUMEHTATBHBIX
MOMCKOB, MIOCTOSIHHOTO TPY/Ia YYEHBIX U MTPAKTUKOB;



MHTEPECA U MO3HABATEIbHBIX MOTUBOB B MOJYYEHUH U TTOCIEAYIOIIEM aHAIN3E
uH(pOpMAIUH O IEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:
HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBEACHHS; CIOCOOHOCTH OLIEHUBATh
CUTYaIlMH, CBSI3aHHBIEC C XUMUYECKUMH SIBIICHUSIMH,

Y IPUHUMATH OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH; TOTOBHOCTH OLICHUBATH CBOE IMOBEACHUE U ITOCTYIIKU CBOUX
TOBAPHILEH C MO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM U € YYETOM OCO3HAHUSA
IIOCJIEACTBUN IIOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPHI 310POBbSI:
MOHMMAaHUA [IEHHOCTEN 3J0pOBOTO U O€30MacHOTr0 00pasa KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUIECKOMY
3JI0pPOBbBIO; COOJIOICHUS TPABUIT O€30MaCHOTO OOpAIIeHUs C BEIIeCTBAMH B OBITY,

HOBCGHHCBHOﬁ KHN3HH, B pr,Z[OBOﬁ ACATCIbHOCTH, IMOHUMAHHA HCHHOCTH IIPpaBUJI
WHAWBUAYAJIBbHOT'O U KOJJICKTUBHOI'O

0€30macHOro MOBEICHUS B CUTYAIIUIX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;
OCO3HaHUS TOCIEACTBUN U HEMPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS

QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCHIUTAHMS

KOMMYHUKATUBHON KOMIETEHTHOCTH B Y4EOHO-UCCIEI0BATENbCKON
JesITeIbHOCTH, OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYrHX BUIAX
NEeSTENbHOCTH; YCTAHOBKH Ha aKTUBHOE yYacTHE B PEIIEHUU MPAKTUYECKUX 3a]a4

COLIMaJIbHON HAIpPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbl); MHTepeca K
IPAKTUYECKOMY M3YyUEHHIO Mpodeccruil pa3TuyHoro pojaa, B TOM

YHCJIe Ha OCHOBE MPUMEHECHHUS TPEIMETHBIX 3HAHUH TI0 XUMUU; yBAKCHUS K
TPYIy, TIOJISM TPYia U Pe3yJIbTaTaM TPYIOBOH ACSITEIBHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MHIUBHUAYaIbHOW TPAEKTOPUHU 00pa30oBaHus, Oy IyIiei
npodeccun u peanu3anuu COOCTBEHHBIX KU3HECHHBIX IUIAHOB C YIETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB M IMOTPEOHOCTEH
00IIIeCTBA;

6) 3K0JI0rM4ecKOro BOCIIUTAHUS .
9KOJIOTHYECKH 1[€JIeCO00Pa3HOr0 OTHOIMICHHS K MTPUPO/IC KAK HCTOUHHUKY

CYILIECTBOBAHMS JKU3HU Ha 3eMJie; MOHUMAaHUS TII00aIbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM, BIUSHUS



HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLUATBLHON CPEAbL;
OCO3HaHUsl HEOOXOJUMOCTH UCIOIb30BAaHUS JOCTHXKEHUN XUMUH IS

peleHns BONPOCOB PALUMOHAIIBHOTO NPUPOJOTIOJIb30BAHUS; AaKTUBHOTO
HEINIPUATUS JEUCTBUN, IPUHOCSIIUX BpEll OKpPYKarolleh MPUPOJHOU
cpene, yMEHHs! IPOTHO3UPOBATh HEOIArONPUSTHBIE SKOJIOTMYECKUE MOCIEICTBUS
IPEANPUHUMAEMBIX IEMCTBUM U NMPENOTBPALIATh UX; HAJIWYUS PAa3BUTOTO
3KOJIOTUYECKOT0 MBIIUIEHUS, SKOJOTUYECKON KYJIbTYpPBbI, OIIbITA

NEATENbHOCTU HKOJIOTMYECKON  HAIpaBIEHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMM B ITI03HABATEIIbHOM, KOMMYHUKATUBHOM U COLMAIIbHOM
paKkTUKEe, CIOCOOHOCTH u YMEHUS AKTUBHO  IPOTUBOCTOSIThH

UJIC0JIOTUH XeMO(hoOuu;
7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33pPEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHSA
HayKH{ ¥ OOIIECTBEHHOM MPAKTUKHU; MOHUMAHUS CIIEU(PUKN XUMUHU KaK HAyKH,
0CO3HaHUs €€ pou B (GOPMUPOBAHHUH PAITMOHATHHOTO HAYYHOTO MBIIIUICHUS,
CO3aHMH TIEJIOCTHOTO TPEICTABIICHUS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE
MPUPOBI U YEIOBEKA, B IO3HAHUU MTPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUU
po0JIeM COXpaHeHUs IPUPOTHOTO PAaBHOBECHUS; YOSKIEHHOCTH B 0CO00M
3HAYUMOCTHU XUMUU JIJI1 COBPEMEHHOM LIMBUIM3ALUU: B €€ T'YMaHUCTUYECKON
HaIPaBJICHHOCTH M BAXKHOHW POJIM B CO3/IaHUU HOBOM 0a3bl MaTepUaibHOU
KYJBTYPbl, B PEIICHUH II100ABHBIX MTPOOJIEM YCTOMYUBOTO Pa3BUTHS
YEJI0BEYECTBA — ChIPHEBOM, DHEPTETUUECKOM, ITUIIIEBOU U IKOJIOTUYECKOU
0€30MacCHOCTH, B Pa3BUTHH MEIUITMHBI, 00CCIICUCHUH YCIIOBHH YCICIITHOTO TPY/1a 1
AKOJIOTHIECKH KOM(OPTHOM KMU3HU KaXAOTO YeHa OOIeCTBa; ECTECTBEHHO-
HAYYHOM rPaMOTHOCTH: IOHUMAHHUS CYIIIHOCTHA METOJIOB ITIO3HAHUS, UCITOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJIH30BaTh MOJydaeMble 3HAHUS TS
aHaju3a U OOBSICHEHUS SBJICHUN OKPYKAIOLIEro MUpPa U MPOUCXOASAIIUX B HEM
M3MEHEHHUM, YMEHHS JIeJIaTh 00OCHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HaYYHBIX
(haKTOB U UMEIOIIUXCS JAHHBIX C 1IEJIbIO MOJTYUYEHHUS JOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTH CaMOCTOSTEIBHO HMCIIOJIB30BaTh XUMHYCCKUE 3SHAHUS IS

peICHUs HpO6J’I€M B PCAJIbHBIX JKU3HCHHBIX CUTYAIUAX,
HHTCpPCCA K ITIO3HAHUIO, I/ICCJIG,Z[OBaTCJILCKOﬁ JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHUIO,
K aKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHWH 110 XMMHH B COOTBETCTBHUU C
KU3HCHHBIMU MTOTPEOHOCTSIMU; WHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMIHbIX
cepax mpodeccuoHaTbHON

NEATEIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbI€ pe3yJIbTaThl OCBOCHHS IIPOTPAaMMBI IO XUMHUU HA YPOBHE
cpeaHero o61iero 0opa3oBaHus BKIIOYAIOT:

3HAYMMBIE I (POPMUPOBAHUS MUPOBO33PEHUS O0YHAIOIINXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) 00IICHAyYHbIC TTOHSATHUS, OTPAKAIOLTUE
[[ETTIOCTHOCTh HAYYHOUW KapTUHBI MUpPA U CIIEHU(PUKY METOJIOB MTO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YJHEPTus, IBJICHUE,
IpolLecC, CUCTEMA, HAYyYHbIN (PaKT, IPUHLUII, THIIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
Teopusl, uccieoBaHue, HAOII0IeHEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);
YHUBEpCaIbHbIC yUeOHbIE NeUCTBUS (TTO3HABATEIbHBIC, KOMMYHUKATUBHEIE,
PETYISTUBHEIE), 0OecTieunBaronue (opMupoBaHne (PyHKITMOHATEHON
IPaMOTHOCTH M COIMAJIbHON KOMIETEHIIUU O0yYarOIINXCS;

CIIOCOOHOCTh 00YUaOIIUXCS UCIIOIb30BATh OCBOCHHBIE MEXIUCIUILIMHAPHBIE,
MHUPOBO33pEHYECKHUE 3HAHUSI U YHUBEPCAJIbHbIE yUeOHbIC AEUCTBUS B
ITI03HABATEJIbHON U COLUAIIBHON MTPAKTHUKE.

MeranpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATLHBIMU
y4eOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYIISTUBHBIMU
JICUCTBUSAMU.

Io3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
1) 6a3oBbI€e JJOrHYECKHE e CTBHUS:
CaMOCTOSITeNTLHO (hOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE; OMNPEACIIATh LIEJIH IeATeIbHOCTH, 3a/1aBasi mapaMeTphl U
KPUTEPUU UX

JOCTHKEHUS, COOTHOCHUTD PE3YJIbTAThI AEATEIBHOCTHU C MIOCTABIICHHBIMU LIEJISIMU;
MCIIOJIb30BATh TP OCBOCHUHU 3HAHUI MPUEMBI JIOTUYECKOTO MBIIICHUS: BBIIACIATh
XapaKTEepHBIC MPU3HAKYU MMOHSATUN U YCTAHABIUBATH X B3aUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHUS 1711 OOBSICHEHUSI OTJIETbHBIX (DaKTOB U
SIBIICHUIM;

BBIOMpATh OCHOBAHUSI M KPUTEPHUU IS KITaCCU(PUKAITUU BEIIECTB U
XUMHYECKUX PEAKIMI; YCTAaHABIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBSI3U MEKY
M3y4aeMbIMU SIBICHUSIMU; CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHAYKTHUBHBIE,
NEAYKTUBHBIE, 10 aHAJIOTHH ), BBISIBISATh 3aKOHOMEPHOCTH U IPOTUBOPEYUS B
paccMaTpPUBAEMBIX SBJIICHUSX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;
IIPUMEHSATH B IIPOLIECCE TTO3HAHUS UCIIOIb3yEMBIE B XUMUHU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIU, TPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUM



3HAK (CUMBOJI) DJIEMEHTA, XUMUYeCcKast popMyIia, ypaBHEHUE XUMHUECKOU peaklnuu
— NP peUICHUH Y4eOHBIX O3HABATENbHBIX U MPAKTUYECKUX 33/1a4, IPUMEHSITh
Ha3BaHHbIE MOJICTIbHBIE ITPEACTABIICHHUS IS BBISIBJIEHUS XapAKTEPHBIX ITPU3HAKOB
U3Y4aeMbIX BEILIECTB U XUMUYECKUX PCAKIIU.

2) 0a3oBbIe HCCAeA0BATEIbCKHE IeliCTBHS:
BJIaJIETh OCHOBAMH METOJ0B HAyYHOT'O MTO3HAHUS BEILECTB U XUMUYECKHUX

peakiuii; GopMyIMpOBATh IENH U 33]]a9H UCCIICIOBAaHUS, UCIIOJIb30BaTh
MOCTaBIICHHBIE U CAMOCTOSITENIFHO C(HOPMYITHPOBAHHBIE BOMPOCH B KAYECTBE
MHCTPYMCEHTA MTO3HAHUS ¥ OCHOBBI JIJIs1 (DOPMUPOBAHHS TUTIOTE3HI TI0 TIPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CY’KJCHHI; BIIaJIeTh HABbIKAMU
CaMOCTOSITENTLHOTO TIAHUPOBAHUS U MPOBEICHUS YUEHUIECKUX IKCIIEPUMEHTOB,
COBEpPIIICHCTBOBATh YMEHHS HAOJIFOIAaTh 332 XOJIOM IIPOIIeCCa, CAMOCTOSTEIHLHO
MIPOTHO3UPOBATh €0 pe3yJbTat, (POPMYJIUPOBATh OOO0OIEHUS U BEIBOABI
OTHOCHUTEIHFHO TOCTOBEPHOCTH PE3yIHTaTOB UCCIEAOBAHUS, COCTABIISATh
000CHOBaHHBIN OTYET O IPOJIETAHHOM paboTe; MPUOOPETATH OMBIT YUCHUYECKON
MCCIIEIOBATENBCKOM U MPOCKTHOMN JAEATEIbHOCTH, MPOSIBISITH CIIOCOOHOCTD U
TOTOBHOCTB K CAMOCTOSITEIILHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUISCKUX 3a/1a4,
MPUMEHEHHUIO Pa3IMYHbIX METOIOB TTO3HAHUS.

3) pa6oTa ¢c uHpopMaIueii:
OPMEHTHPOBAThCS B Pa3IMUYHBIX HCTOYHHKAX HH(opMmanuu (HaydHO-

MOMYJIIpHAs JIUTEpaTypa XUMUYECKOTO COJIepKaHUs, CIIPABOYHbIE TOCOOMS,
pecypchl MIHTepHeTa), aHanu3upoBaTh HHPOPMALIUIO PA3IMYHBIX BUIOB U (hOpM
IIPEACTABIICHUS], KpUTUYECKU OLICHUBATH €€ TOCTOBEPHOCTD U
HEMPOTUBOPEYUBOCTh; (POPMYJIHPOBATH 3aMPOCHl U IPUMEHSTH Pa3IUUHbIC
METO/IbI IIPH MOUCKE U 0TOOpEe HHPOPMAIIK, HEOOXOIUMOM [Tl BHITOJTHEHUS
y4eOHBIX 33/1a4 ONPEIEAEHHOrO THIA; MPUOOPETATh ONBIT UCIIOJIb30BAHUS
UH(GOPMAITMOHHO-KOMMYHHUKATHUBHBIX

TEXHOJOTHH U Pa3IMYHBIX TTOUCKOBBIX CUCTEM; CaMOCTOSATEIHHO BEIOUPAThH
ONTUMAJIbHYIO (OpMY TpecTaBiIeHUs: HHPopMaru (CXembl, rpadUKH,
arpaMMBbl, TaOJUIEI, PUCYHKH U APYTHE); UCIIOIH30BaTh HAYYHBIN S3bIK B
Ka4ecTBE CPEACTBA NP padOTe C XUMUIECKOW WH(pOpMaIIMe: IPUMEHSATh
MeXIpeaMeTHbIe ((U3HUEeCKUe U MaTeMaTHYEeCKUe) 3HAKH U CUMBOJIBI, (POPMYJIHI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJMYCCKUC CPEACTBA HATTIAJHOCTH.

KOMMyHI/IKaTI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBHH:



3aJ1aBaTh BOIMPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI B XOJI€ 1Majora u/uin

JIMCKYCCHH, BBICKA3bIBATh UJIeH, POPMYITUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEIILHO BBITIOJHEHUS MPEIJIOAKECHHOM 3a/1a4H;

BBICTYIIATD C Hpe3€HTaHH€ﬁ PE3YJIbTATOB MMO3HaBaTEIbHOM ACATCIIBHOCTU,

MOJY4YEHHBIX CAMOCTOSITEJILHO WJIK COBMECTHO CO CBEPCTHUKAMH MPU BBITIOJTHEHUU
XUMHYECKOTO IKCIIEPUMEHTA, TPAKTHUYECKON PabOTHI 1O UCCIIEIOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIECTB, PeasU3aIlii Y4eOHOTO MPOEKTa, U (hOPMYITUPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEAEHHBIX UCCIEAOBAHUMN MTyTEM COTJIACOBAHUS MO3UIUN B
xoJ1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

PerJIﬂTI/IBHLIe YHuUBEpPCaJIbHLIC y‘lEﬁHl)le HeﬁCTBHH:

CaMOCTOSITENIbHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IT03HABATEIBHYIO
NEATENbHOCTD, ONPEneIIsis €€ e U 3a1a4i, KOHTPOJIUPOBATH U 110 MEPE
HEO0OXOMMOCTH KOPPEKTUPOBATH MPE/TaraéMblil aITOPUTM JIEHCTBUNA TTPU
BBITIOJIHEHUHU YUY€OHBIX U UCCIIE0BATENbCKUX 3a/1a4, BEIOMpaTh Hanboiee
3¢ (HEKTUBHBIN CTIOCOO MX PEMICHHSI C YIETOM MOTYUYSHUST HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYHICCTBIIATE CAMOKOHTPOJIb ACATCIbHOCTH Ha OCHOBC CaMOdHaJIn3a U

CaMOOILCHKH.

HNPEAMETHBIE PE3YJIBTATBI
[IpenMeTHbIe pe3yabTaThl OCBOEHHUS MPOrPAMMBI IO XUMHUU Ha yTiyOJIEHHOM
YPOBHE Ha YPOBHE CPEJHETO 00111er0o 00pa30BaHUs BKIIOYAOT CIICHU(PUUSCKUE IS
y4eOHOTO0 TpeaAMeTa « XUMHUsH HayIHbIC 3HAHWS, YMEHUS U CITIOCOOBI ICUCTBU TIO
OCBOCHHIO, HHTEPIPETAIIUU U TPeoOpa30BAHUIO 3HAHUH, BUIbI ACSITEILHOCTH 110
MOJIy4EHHIO HOBOT'O 3HAHUS U TPUMEHEHHUIO 3HAHUH B PA3IMYHBIX YUECOHBIX
CUTyaIUsX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYaIlUsX, CBI3aHHBIX C XuMuen. B
MporpaMMe Mo XUMHH IPEAMETHBIE Pe3yJIbTaThl MPEICTABICHBI 110 F01aM
M3YyUYECHHUS.

10 KIIACC



[IpenmeTHbie pe3ysbTaThl OCBOEHUSI  Kypca «Opranuueckas
XUMHSD OTPAXKAIOT:

C(bOpMI/IpOBaHHOCTB HpCﬂCTaBHGHHﬁ: O MCCTC M 3HAYCHUU OpFaHH‘ICCKOﬁ

XUMUHU B CUCTEME €CTECTBEHHBIX HayK U €€ POJIh B 00ECTICUCHUH YCTOMUUBOTO
Pa3BUTHS YETIOBEUECTBA B PEIICHUH MTPOOJIEM SKOJIOTHYECKON, SHEPTETUIECKON U
MUILEBOM 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHUU HOBBIX MaTEPHUAJOB,
HOBBIX UICTOYHHKOB SHEPIUH, B 00ECIEUYEHUN PAlUOHAIEHOTO
IIPUPOJIOIIOIB30BaHMS, B (DOPMHUPOBAHMN MUPOBO33PEHUS U OOIICH KYIbTYpPHI
YeJI0OBEKa, a TAKKe IKOJIOTHUECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3710POBbBIO
U TIPUPOJHOM CpeJie; BIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOpast
BKJIIOYAET: OCHOBOIIOJIATAIONIME MOHIATUS — XUMUYECKUM SJIEMEHT, aTOM, SIIPO U
AJIGKTPOHHAs 000JI0YKa aToMa, S-, P-, 0-aToMHBIe OpOUTAIIH, OCHOBHOE U
BO30YXIEHHOE COCTOSTHUS aTOMa, THOPUAN3AIMS aTOMHBIX OpOUTaseH, HOH,
MOJIEKYJIa, BaJIECHTHOCTD, AJIEKTPOOTPUIIATEILHOCTh, CTENIEHb OKUCIICHUS,
XUMHUYECKasi CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIA 00BEM, YIIIEPOIHBIN
ckeler, PyHKIMOHANIbHAS TPYIITIA, PaJAUKall, CTPYKTYPHBIC (POPMYJIBI
(pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJIETHBIC), U30MEPHUS CTPYKTYpHAs U
MPOCTPAHCTBEHHAs (FreoMeTpUUecKas, ONTUYECKasl), ”3OMEPHI, TOMOJIOTMYECKUH
P, TOMOJIOTH, YIJIEBOAOPOAbL, KUCIOPOA- U a30TCOICPKAIUE OPTaHUYECKHE
COEIMHEHU S, MOHOMEP, TOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCJIMHEHUS; TEOPHUH, 3aKOHBI (1eproandeckuit 3akoH J[. 1. Menaeneena, Teopus
CTpOCHMS oprannueckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHUSI U TIPEBPAILICHUS SHEPTUU [TPU XUMUYECKUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJIUYECKHM SI3bIK XUMUU, MUPOBO33PEHUYECKHE
3HaHUS, JeKaIIMe B OCHOBE MOHUMAHUS TPUUYUHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SIBIICHUM; MPEJICTABICHUS O MEXaHU3MaX XUMHYECKUX PEaKIui,
TEPMOJMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX UX IPOTEKAHUSI, O
B3aMMHOM BJIMSTHUY aTOMOB U IPYII aTOMOB B MOJIEKYyJ1aX (MHAYKTUBHBIN U
Me3oMmepHbIi 3ddexTol, opueHtanTsl [ u Il pona); dakTonornyeckue cBeIeHUs O
CBOMCTBAaX, COCTaBe, MOJYYEHUHU U OE30MMaCHOM MCIOJIb30BAHUH BaXKHEUIIINX
OpraHUYECKHUX BEIIECTB B OBITY U MPAKTHYCCKOMN JAEATCILHOCTH YeI0BeKa, OOITHUX
Hay4YHBIX MPUHIMIAX XUMUYECKOT0 MPOU3BOACTBA (Ha TpUMEpe MPOU3BOICTBA
MeTaHoJja, mepepadboTku HedTH); CHOPMUPOBAHHOCTH YMEHUM: BBISBIIATH
XapaKTepHbIE MPU3HAKHU MMOHATUN, YCTAaHABIMBATh UX B3aUMOCBS3b, UCI0JIb30BaTh
COOTBETCTBYIOIIUE TOHATHUS NMPU OMKMCAHUH COCTaBa, CTPOCHUS U CBOMCTB
OpTraHUYECKUX COCIMHEHUN; CPOPMHUPOBAHHOCTh YMEHUIA:

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JUJII COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHuYeCKUX
BEILIECTB; COCTABJIATH YPABHEHUS XUMHUYECKUX PEAKIIMM U PACKPBIBATh UX



CYLIHOCTb: OKHUCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKLIUNA [IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3THUX peakiuil, peakiuii HOHHOTO OOMeHa
IIyTEM COCTABJICHUS UX MOJIHBIX U COKPALEHHBIX HOHHBIX YPAaBHEHHU;

M3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JJISl MIUTFOCTPALIUU
UX XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUSI; CPOPMUPOBAHHOCTH YMEHMIA:
yYCTaHABIIMBATh MIPUHATIEAKHOCTh U3YUEHHBIX OPraHMYECKUX BEILIECTB MO UX
COCTaBY U CTPOCHHUIO K ONPeeIEHHOMY KJIacCy/TpynIe COeIMHEHU, JaBaTh UM
Ha3BaHus 1o cucteMarudeckoit HomeHkiarype (IUPAC) u npuBoauTh
TPUBHUAJIbHBIC HA3BAHUS JUIs1 OT/ICNIbHBIX MIPEACTABUTENICH OPraHUYECKUX BEIIECTB
(aTUIIEH, alleTHIIeH, TOJIYOJI, TJIULEPUH, dTHIICHTJIMKOIIb, (DeHO, PopMatbaeru/,
aleTaabJeru, alleToOH, MypaBbHUHAS KUCIIOTA, YKCYCHasl KUCIIO0Ta, CTEapUHOBAs,
OJICUHOBAs1, TAJTLMUTUHOBASI KUCJIOTHI, TJIMIIMH, aJIaHUH, MaJIbT03a, PpyKTO3a,
aHWIMH, TUBUHUII, U30IIPEH, XJIOPOMIPEH, CTUPOI U IPYTHE);

c(hopMUPOBAHHOCTD YMEHUS ONPEACIISITh BUI XUMUUYECKOU CBA3U B

OpraHUYECKUX COCIMHEHUAX (KOBaJICHTHAsI U MOHHASI CBSA3b, G- U T-CBS3b,
BOJIOPOJIHAA CBSI3b); CDOPMUPOBAHHOCTD YMEHUS TPUMEHSTD MOJIOKEHUS TEOPUU
CTpOeHHUs opraHnnyeckux BemectB A. M. byTiepoBa miis 00bSICHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTAB, CTPOCHUE, (PU3NIECKUE U
XAMUYECKUE CBOMCTBA TUIIMYHBIX MIPEICTABUTEIIEN PA3IUUHBIX KJIACCOB
OPraHUYECKUX BELIECTB: AJIKaHOB, IUKJIOAJIKAHOB, aJIKEHOB, aJIKaJIUCHOB, aJJKUHOB,
apoOMaTUYECKHUX YIIIEBOJOPOAOB, CIUPTOB, AJIbJIETU]IOB, KETOHOB, KAPOOHOBBIX
KHUCIIOT, MMPOCTBIX U CIOXKHBIX 2PUPOB, KUPOB, HUTPOCOCTUHEHUN U AMUHOB,
AMUHOKHUCIIOT, OEJIKOB, YTJIEBOJIOB (MOHO-, IU- U TIOJIUCAXAPHUJIOB),
WJUTIOCTPUPOBATH TEHETUUYECKYIO CBA3b MEKIY HUMHU YPAaBHEHUSAMU
COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUHI C UCIOJIB30BAHUEM CTPYKTYPHBIX
dbopmyi; copMHUPOBAHHOCTh YMEHUS MOJTBEPKIaTh HA KOHKPETHBIX TPUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYeCKUX COCTMHEHUN OT
KpPaTHOCTHU U TUIA KOBAJIECHTHOM CBSI3H (G- U M-CBSI3U), B3aUMHOIO BIMSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX; CPOPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaATh
UCTOYHHUKH YTJIEBOJIOPOIHOTO ChIPhs (HEDTh, MIPUPOAHBINA ra3, yroyb), CIOCOObI
ero nepepadoTKU U MPAKTUYECKOE MPUMEHEHNE MPOAYKTOB MEepepadOTKY;
c(hOpMHUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAHUM O €CTECTBEHHO-HAYYHBIX
METOJ1aX T03HAHUS — HAOII0/IEHNU, U3MEPEHUU, MOICTTMPOBAHUH, SKCIIEPUMEHTE

(pea’TbHOM M MBICJICHHOM) U YMEHUS IPUMCHSTD 3TH 3HAHUS;
c(hOpPMHPOBAHHOCTh YMEHUS IPUMEHATH OCHOBHBIC OTICPAIIMH MBICTUTCIIBHON
NEeATEeNIbHOCTU — aHAJIU3 U CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEeMAaTU3allHIO,
BBISIBJICHUE TIPUYMHHO-CJICICTBEHHBIX CBSA3CH — /IS H3yUYCHUS CBOWCTB BEIIIECTB M



XUMHUYECKUX PeaKInii; ChOPMHUPOBAHHOCTh YMCHHI: BBISBIISATH B3aMMOCBSI3b
XUMHAYECKUX 3HAHHUH C IOHATUSAMH M TPEICTABICHUSIMH JIPYTUX €CTECTBECHHO-
HAyYHBIX MPEIMETOB JJIs 00JIee 0CO3HAHHOTO TTOHUMAHHMS CYITHOCTH
MaTepUaJIbHOT0 €IMHCTBA MUPA, UCIIOJIB30BaTh CUCTEMHBIC 3HAHHS 110
OpPraHUYECKON XUMHUH ISl OOBSICHEHUS U TPOTHO3UPOBAHUS SBIICHUN, MMEIOINX
€CTECTBEHHO-HAYYHYIO IPUPOAY; CHOPMUPOBAHHOCTH YMEHUI: TTPOBOIUTH
pacy€Thl MO XUMHYECKUM (POpMYyJIaM U YPAaBHCHHUSAM XUMHUCCKUX PEAKIIHH C
UCIOJb30BaHUuEM (PU3HUECKUX BEJWYUH (Macca, 00BEM ra3oB, KOJIMUYECTBO
BEIIIECTBA), XapaKTEPHU3YIOIINX BEIIECTBA C KOJUUYECTBEHHON CTOPOHBI: PacUEThI
10 HAXOXKJICHUIO XUMHUYECKOM (hOpMYJIbI BEIIECTBA 10 H3BECTHBIM MAaCCOBBIM
JOJISIM XUMUYECKUX IJIEMEHTOB, TIPOyKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HbIX
BEIEeCTB; C(HOPMHUPOBAHHOCTh YMEHHUH: IPOTHO3UPOBATh, aHAJTU3UPOBATh U
OILICHUBATH C ITO3UIIMH DKOJIOTHYECKON 0€30IIaCHOCTH MOCIIEACTBUS OBITOBOU U
IIPOM3BOJICTBEHHOM JEATEILHOCTH YEIOBEKA, CBA3AHHOM C TIepepabOTKOM BEIIECTB,
HCIIOJIb30BaTh MOYUYSHHBIC 3HAHUS JIJIs1 IPUHATHS TPAMOTHBIX PEIICHHUH TpodieM
B CUTYaIMAX, CBSI3aHHBIX ¢ XUMHUEH; C(HOPMUPOBAHHOCTD YMEHUM:
CaMOCTOSITEIILHO TIJIAHUPOBATH U MPOBOIUTH XUMUUYECKUH AKCTICPUMEHT
(monmydeHne U u3y4eHue CBOMCTB OPraHUIECKUX BEIECTB, KAUYSCTBEHHBIE PEaKITNU
YTJIEBOJAOPOJIOB PA3TUIHBIX KJIACCOB M KUCIOPOICOACPIKAIIUX OPTaHUIECKIX
BEIIIECTB, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3374 10 PACIIO3HABAHUIO OPTaHHMYCCKUX
BEILIECTB) C COOJIIOJICHUEM TTPaBUJI O€30I1aCHOTO OOpaIleHUs C BEIIECTBAMH U
J1a00paTOpHBIM 000pyAOBaHUEM, (POPMYITUPOBATH 1€ UCCIICIOBAHMS,
MPEACTABIIATH B PA3IMYHON (OpME PE3yIbTaThl SKCIIEPUMEHTA, aHATN3UPOBATh U
OIICHMBATh UX JIOCTOBEPHOCTh; C(HOPMHUPOBAHHOCTH YMEHUM:

coOJII01aTh MTpaBuIa 3KOJOTHYECKH 11e51eCO00pa3HOro MOBEAEHUS B OBITY U
TPYAOBOM JIEATEIIBHOCTH B IIEJISX COXPAHEHMS CBOETO 37I0POBbsI, OKPYIKAOIIICH
MPUPOTHON CPEBI U JOCTIKEHUS €€ YCTOMYMBOTO PA3BUTHS; OCO3HABATH
OIMAaCHOCTh TOKCUYECKOTO JICHCTBUS HA KUBBIE OPTaHU3MBI

ONPEAECIEHHBIX OPraHUYECKUX BEIIECTB, NOHMMAs cMbIci nokasarens [I/1K;
aHAIM3UPOBATh 11€JIECO00PA3HOCTh MPUMEHEHHUSI OPTaHUYECKUX BEUIECTB B

MTPOMBIIIJICHHOCTH U B OBITY C TOYKHU 3pEHHSI COOTHOIICHUS PUCK-TI0JIB3a;
c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBIISATh LI€JICHANPABICHHBII TOUCK
XUMHUYECKOW MH(GOPMAIIUK B pa3IMYHBIX UCTOYHUKAX (Hay4dHas U y4eOHO-Hay4dHasI
JuTEpaTypa, CpeacTBa MaccoBoi nHpopManmu, MHTEpHET U ApyTrUe), KpUTUUSCKU
aHaJTM3UPOBATh XUMUYECKYIO HH(OpMaLHio, mepepadaThiBaTh €€ U UCIOIL30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1aueid.

11 KIIACC
[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «O01as 1 Heopranmueckass XuMHUs
OTPAKAIOT:



c(OpMHPOBAHHOCTh NPEICTABICHU: O MATEPUAIBHOM €MHCTBE MUPA,
3aKOHOMEPHOCTSX U [T03HABAEMOCTH SBJICHUI PUPOJIBI, O MECTE U 3HAYEHUU
XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ POJu B 00€CTIeUeHNN YCTOMYHUBOTO
pa3BUTUS, B PELIEHUH NTPOOJIEM SKOJIOTMUECKOM, SHEPTETUUECKON 1 MUILEBOM
0€30MacHOCTH, B Pa3BUTHUH MEIMIIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
MCTOYHHUKOB HEPrUH, B 00ECIIEYEHUH PALIMOHATILHOTO IPUPOAOIIOIb30BaHNUs, B
(bopMUPOBaHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEIOBEKA, a TAKKE
AKOJIOTMYECKH 0OOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3[I0POBBIO M MPUPOTHON
cpelie; BJIaJIcHUEe CUCTEMOM XMMHUUYECKUX 3HAHWM, KOTOpasi BKJIFOYAET:

OCHOBOIIOJIAraroIMe MOHATUS — XUMUYECKUN JJIEMEHT, aTOM, SIAPO aToMa,
M30TOIIbI, YJIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aToMHBbIe OpOUTAIH, OCHOBHOE 1
BO30Y>XJIEHHOE COCTOSIHUS aToMa, THOPUAN3allMs aTOMHBIX OpOUTase, HOH,
MOJIEKYJIa, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHHUS,
XUMHUYECKas CBsI3b (KOBAJEHTHAsI, MOHHAS, METaJUTMYECKasi, BOJIOPOIHAS),
KPUCTAJUIMYECKas PEUIETKA, XUMUYECKasl pEAKLIUs, PACTBOP, SJICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JIEKTPOJIUTUYECKAS JUCCOLMALUS, CTEIICHb JUCCOLMAIINH,
BOJIOPOJIHBIN TIOKA3aTelb, OKUCIUTEINb, BOCCTAHOBUTEIb, TEINIOBOM 3 deKT
XUMHYECKOUN peakiuu, CKOPOCTh XUMHUECKOUN pEaKIIuu, XUMHUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHUS dIEKTPOTUTHUECKON TUCCOLMAIUNY, TIEPUOANUECCKUN
3akoH /(.. MeHneneeBa, 3aKOH COXpAaHEHHUsI MacChl BELIECTB, 3aKOH COXPAaHEHUS U
MPEBPALIEHUS YHEPTUU NPU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTABA
BEILIECTB, 3aKOH JIEUCTBYIOLINX MAacC), 3aKOHOMEPHOCTH, CHMBOJINYECKUN S3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMUS, JIEKALIME B OCHOBE IOHUMAHUS
MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUI; COBPEMEHHBIE
MPEJICTABJICHHS O CTPOCHUH BELIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; MPEJICTABICHUS O MEXaHU3MaX XUMHAYECKHUX
peakiuii, TEPMOJAMHAMUYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTX UX
MPOTEKAHUs], 0 XUMUYECKOM PaBHOBECUH, PACTBOPAX U TUCIIEPCHBIX CHCTEMAX;
(hakTOJIOrMYeCcKre CBEJEHUS O CBOMCTBAX, COCTABE, OJIYYEHUH U 0€30MacCHOM
UCIIOJIb30BAaHUU BAKHEHIIINX HEOPTraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKOM
NEATENbHOCTU YeJI0oBeKa, 00X HAYUYHBIX TPUHIIUIIAX XUMUYECKOTO
MIPOU3BOJICTBA; COOPMUPOBAHHOCTh YMEHUM: BBISIBJISATH XapaKTepHbIC TPU3HAKU
MOHSTHH,

yCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME IIOHATHS IIPU
ONMCAHUY HEOPTaHMYECKUX BEILECTB U UX MPEBPALICHHUI;

c(OPMUPOBAHHOCTb YMEHUS HCIOIb30BATh XUMUUYECKYIO CUMBOJIMUKY IS
COCTAaBJICHHs (POPMYJI BEIIECTB M YPaBHEHUN XUMUYECKUX PEAKIIHiA,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEIIECTB; CPOPMHUPOBAHHOCTh YMEHHSI ONIPEEIISATh BAJICHTHOCTh U CTEIIEHb



OKHCIICHHS] XUMUYECKHUX JIEMEHTOB B COEIMHEHUAX, BUJI XUMUUECKOMN CBA3U
(xoBajyeHTHAas1, HOHHAsI, METAJUIMYECKAs!, BOJAOPOIHAS), TUIl KPUCTAININYECKON
PEmIETKN KOHKPETHOTO BEUIECTBA; C(HOPMUPOBAHHOCTD YMEHUSI OOBIACHSTh
3aBUCUMOCTb CBOMCTB BELIECTB OT BU/Ia XUMUYECKOMN CBSA3U U THUIIA
KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBII U JIOHOPHO-aKLIENTOPHBI MEXaHU3MBbI
00pa30BaHUs KOBAJIEHTHOM CBA3U; C(HOPMUPOBAHHOCTh YMEHUI:
KJIaCCU(PUIIMPOBATh: HEOPTAaHUYECKUE BEILIECTBA MO UX COCTaBYy, XUMHUUECKHE
pPEaKLMHU 110 PA3TMYHBIM IPU3HAKAM (YUCIY U COCTaBy pearupyrolnux BEUIECTB,
TeroBoMy 3((DEKTy peakl1u, U3MEHEHUIO CTENIEHEN OKUCIECHUS 3JIEMEHTOB,
00paTUMOCTH, yUaCTHIO KaTalu3aTopa 1 IpyrHe); CaMOCTOSTEIbHO BBIOUPATh
OCHOBAHMSI M KPUTEPUU ISl KITACCU(PUKALIMKU U3yUYaeMbIX BEIIECTB U XUMUYECKHUX
peaxiuii; ChOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI IEPUOANUECKOTO
3akoHa /[. 1. MeHzeneeBa u 1€eMOHCTPUPOBATH €r0 CUCTEMATH3UPYIONLYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIMH; CPOPMUPOBAHHOCTD YMEHUIA:
XapaKTEepU30BaTh IIIEKTPOHHOE CTPOCHUE aTOMOB U HOHOB XMMHUYECKUX DJIEMEHTOB
[IEpBOr0—YEeTBEPTOrO MEPUOJIOB

ITepuonnueckoit  cucrembl .M.  MenaeneeBa,  HUCHONB3ys  MOHSTHUA

«IHEPTeTUYCCKHE YPOBHM», «IHEPTETHUCCKUE MTOAYPOBHUY, «S-, P-, J-aTOMHBIC
opOuTaNm», «OCHOBHOE ¥ BO30YKIEHHOE SHEPTETHUCCKUE COCTOSHUS aTOMay,;
O0OBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB U UX
COEQMHEHUH 110 nepuoaam u rpynmnam llepuoanueckon cucremst 1. 1.
MenieneeBa, BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JI04€K; CPOPMHUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh
(onmuchIBaThH) 00IIIME XUMUYECKUE CBOMCTBA BEIIECTB PA3JIMUHbBIX KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOUM CBSI3U MEXY HEOPTraHUUECKUMU
BEILIECTBAMU C MOMOUIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATh CYIIHOCTh: OKUCIUTEIHHO-

BOCCTAHOBUTENBHBIX PEAKIUN TOCPEICTBOM COCTABIICHHMS 3JIEKTPOHHOr0 OanaHca
ATUX PEaKIH; peakuii HOHHOTO 0OMeHa MyTEM COCTaBJICHUSI UX MOJHBIX U
COKpAILLIEHHBIX MOHHBIX YPAaBHEHUI; pEaKIIMK TUAPOJIN3A; peaKIui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe T'HIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHHUSA);
c(hOpMHUPOBAHHOCTh YMEHUS OOBACHATh 3aKOHOMEPHOCTH MTPOTEKAHUS
XUMHYECKUX PEAKLIUN C YYETOM UX SJHEPIETUUECKUX XAPAKTEPUCTHUK, XapaAKTED
U3MEHEHUS CKOPOCTH XUMHUYECKON PEAKIIMU B 3aBUCUMOCTH OT PA3JIMYHbBIX
(bakTOpOB, a TAK)KE XapaKTeP CMEIIECHUS] XUMUYECKOT0 PAaBHOBECHUS O] BIUSHUEM
BHeWHUX Bo3aeicTBuid (mpunHiun Jle [larense); chopMupoOBaHHOCTD yMEHUS
XapaKkTeprU30BaTh XUMUUECKNE PEAKIINY, JIEKAIINE B OCHOBE ITPOMBILLIEHHOTO
MOJTYYEHHS] CEPHOUM KUCIOThI, aMMHUaKa, OOLIME HayYHbIE MPUHIUITBI XUMUYECKHUX
IPOU3BOJICTB; 11€J1IECO00PA3ZHOCTh MPUMEHEHHUSI HEOPTaHUYECKUX BEUIECTB B



MPOMBIIUIEHHOCTH U B OBITY C TOYKU 3pPEHUSI COOTHOLIEHUSI PUCK-TI0JIb3a;
c(OpMUPOBAHHOCTb BIIAJCHHSI CHCTEMOM 3HAHUM O METOAAaX HAYYHOTO [MO3HAHUS
SABJICHUN PUPOJIbI — HAOIIIOICHHE, U3MEPEHHE, MOJEIUPOBAHUE, IKCIIEPUMEHT
(peanbHbIN M MBICIIEHHBIH ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS
MPUMEHSATH 3TH 3HAHUS MIPU IKCIIEPUMEHTAIBHOM HCCIIEOBAHUN BEIECTB U IS
O0OBSCHEHUS] XUMUYECKUX SIBIEHUN, UMEIOIIUX MECTO B MPUPOJIE, TPAKTUUECKON
JESITEeIbHOCTH YeJIOBEKa U B TIOBCETHEBHOM KU3HU; CHOPMHUPOBAHHOCTh YMEHHUS
BBISIBJISATh B3aUMOCBSA3b XUMUYECKUX 3HAHUM C MOHATHSIMU U NPEICTABICHUSIMHU
JAPYTUX €CTECTBEHHO-HAYYHbIX MTPEIMETOB /151 00JIe€ OCO3HAHHOTIO IOHUMaHUs
MaTepUaIbHOrO €MHCTBA MUPA; CPOPMUPOBAHHOCTh YMEHUS MPOBOIUTE PACUETHI:
C MCMOJIb30BaHUEM MOHITHI «MaccoBas J10JI BEIIECTBAa B pAaCTBOPE» U «MOJIIpHas
KOHIIEHTPAIMs»; MAcChl BEIIECTBA WM 00bEMA Ta3a 10 U3BECTHOMY KOJIMYECTBY
BEILECTBA, MAaCcCe WIN 00BEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIUU BELIECTB;
TEIUIOBOTO 3P eKTa peaklny; 3HaUE€HUs BOJOPOIHOI0 TOKA3aTeNsl pacCTBOPOB
KHCJIOT M IIEJI0YEH C U3BECTHOM CTENEHBIO TNCCOMAlUU; Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIH, €CJIM OJHO U3 UCXOIHbBIX BEIIECTB
JIaHO B BUJIE PACTBOPA C OIPENEIEHHON MaCCOBOM J10JIEW PAaCTBOPEHHOIO BEILIECTBA
WJIM 1aHO B U30BITKE (MMEET IPUMECH ); I0JIM BBIXO/Ia IPOIYKTA PEAKIINH;
00BEMHBIX OTHOIIICHUM T'a30B;

c(hOpMUPOBAHHOCTb YMEHHII: CAMOCTOSITENILHO TJIAHUPOBATH U MPOBOJUTH
XUMHUYECKUN HKCIIEPUMEHT (TIPOBE/IEHUE PEaKlnii HOHHOTO OOMEHa,
MOATBEPKACHNE KAYECTBEHHOTO COCTABA HEOPTaHUYECKUX BEILIECTB, ONIPECIICHUE
Cpebl paCTBOPOB BELIECTB C MTOMOILbIO UHAUKATOPOB, U3YUCHUE BIUSHUS
pa3nTuYHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOM peaKInu, perieHue
AKCHEPUMEHTANIbHBIX 3aJ1a4 10 TemMaM «MeTtamibsy u «Hemetaiby) ¢
coOJII0/IeHnEeM TTpaBuiI 0€30MMacHOr0 OOpaIleHHUs ¢ BEIECTBAMU U JTaOOPaTOPHBIM
o0opynoBanueM, GOpMyIUPOBATH 1IE€TTh UCCIICTOBAHMS, IPEACTABIATH B
paznuuHor (popMe pe3ysbTaThl FKCIIEPUMEHTA, aHAJIU3UPOBATh U OIIEHUBATh UX
JTOCTOBEPHOCTB;

c(hOopMUPOBAHHOCTh YMEHUI: COOJIIOAATh MTPaBUJIa MOJIb30BaHUS XUMUUECKON
MOCY/I0H ¥ TaOOpaTOPHBIM 000PYTI0BaHKEM, OOpaIIeHHS C BEIIECTBAMU B
COOTBETCTBUM C HHCTPYKUHUSAMH I10 BBIIOJHEHHUIO JJAOOPATOPHBIX XUMHUYECKHUX
OTIBITOB, PKOJIOTHUECKH 11eJIeCO00Pa3HOT0 MOBEICHUS B OBITY U TPYJIOBOM
NEATEIIBHOCTHU B LIEJISIX COXPAHEHHUsI CBOETO 310POBbs, OKPYKAOIIEH IPUPOJIHON
Cpeabl U JOCTUKEHNS €€ YCTOMYMBOTO Pa3BUTHS, OCO3HABATH OMACHOCTh
TOKCHYECKOTO JEHCTBUS HA KUBBIE OPTaHU3MbI ONPEAECIEHHBIX HEOPraHUYECKUX
BEILECTB, NOHMMas cMmbici nokaszarend [IJIK; cdopmupoBaHHOCTH yMEHUIA:
OCYUIECTBJISATH IEJICHANPABICHHBIN TOUCK XUMHUYECKOW HHPOpMalIUU B
pPa3TUYHBIX UCTOYHUKAX (Hay4dHas U yueOHO-Hay4YHas JUTepaTypa, CpeacTBa



MaccoBoit undopmanuu, UHTEpHET U Ipyrue), KpUTUYECKU aHATU3UPOBATh
XUMUYECKYI0 HH(popMaIuio, mepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU
C TIOCTaBJIEHHOW y4eOHOM 3aaueii.



TEMATUYECKOE NTIAHUPOBAHMUE

10 Knacc

Konnyecrso yacos

INEeKTPOHHbIE
(undposbie)

Ne HaumeHoBaHue pa3aenos u tTem
n/n nporpammbil Bcero KoHTponbHble MNpaKTtnyeckune obpasoBaTtenbHble
paboTbi paboTbi pecypcbl
Paspen 1. TeopeTuyeckme OCHOBbI OPraHUYECKO XMMumn
MpeameT opraHMyeckom xumumn. Teopus
. Bubnnoteka LUOK
1.1 CTPOEHUA OpraHnYeckux coegmHeHun A. M. 8
https://myschool.edu.ru/
bytneposa
UTtoro no pasgeny 8
Paspgen 2. Yrnesogopopabl
51 MpeaenbHble yrneBoaopoabl — anKaHbl, c Bubaunoteka LLOK
) LMKNOA/IKaHbl https://myschool.edu.ru/
55 HenpepenbHble yrneBonopoabl: ankeHbl, 14 1 BubnvoTeka LIOK
) aNIkaZIueHbl, aNKUHDbI https://myschool.edu.ru/
2.3 ApomaTtunyecKkue yrneBoaopoapl (apeHsbi) 8 Bubnunoteka LLOK
https://myschool.edu.ru/
24 MpupogHble NCTOYHUKM YINEBOAOPOA0B U UX 4 BubnvoTeka LIOK
' nepepaboTka https://myschool.edu.ru/
2.5 [anoreHNpoun3BOAHbIE YrA€BOA0OPOL0B 4 1 Bnbnnoteka LIOK
https://myschool.edu.ru/
UTtoro no pasgeny 35



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Paspen 3. Kucnopopgcogeprkauime opraHM4yeckme coegMHeHuUs

3.1 CnupTtbl. PeHon 11 Bubnumoteka LLOK
https://myschool.edu.ru/
3 KapboHunbHblE COeAUHEHUA: anbaeruapl 1 51 Bubnunoteka LILOK
) KeToHbl. KapboHoBble KucioTbl. CNoXKHbIe https://myschool.edu.ru/
adupbl. Kupbl
3.3 Yrnesoapl 9 Bubnunoteka LLOK
https://myschool.edu.ru/
UTtoro no pasgeny 41
Paspen 4. AsotcoaeprKawme opraHu4ecKkue coeguHeHuA
4.1 AMMHbBI. AMMHOKUCNOTbI. benkn 12 bubnnoteka LLOK
https://myschool.edu.ru/
UTtoro no pasgeny 12
Paspen 5. BbicokomonekynapHble coegUHEHUA
5.1 BbicOKOMONeKynapHble coeguHeHna 6 bubnnoteka LLOK
https://myschool.edu.ru/
UToro no pasaeny 6
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 102
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11 knacc

Ne n/n

HaumeHoBaHue pa3penos n tTem

Konunyecrso 4yacos

KoHTpoabHble

MpakTnyeckmne

INEeKTPOHHbIe

(undposbie)
obpasoBaTtenbHble

paboTbl paboTbl pecypcobl
Paspen 1. TeopeTnyeckne oCHOBbl XMMUU
CtpoeHune atoma. MNeproanyeckmnii 3akoH 1
1.1 MNepunogunyeckan cuctema XMMUYECKMX 9 Bubnuorteka LIOK
anemeHToB . N. MeHgeneeBa https://myschool.edu.ru/
12 CrtpoeHue BeLLecTBa. MHOF006pa3V|e 11 1 BubnunoTtekKa LOK
) BELLEeCTB https://myschool.edu.ru/
1.3 Xumunyeckue peakumm 19 1 3
UTtoro no pasgeny 39
Paspen 2. HeopraHunyecKkaa xmumusa
2.1 HemeTtannol 31 1 3 Bubnnoteka LLOK
https://myschool.edu.ru/
2.2 MeTannbl 23 1 2 Bnbnnoteka LIOK
https://myschool.edu.ru/
UToro no pasgeny 54
Pasgen 3. Xumua un »KnsHo
31 MeToabl MO3HaHUA B XUMUU. XUMUA U 9 Bubnunoteka LIOK

XU3Hb

https://myschool.edu.ru/
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WNtoro no pasaeny

OBLLEE KONMYECTBO YACOB MO NPOrPAMME

102

NOYPOYHOE NNAHUPOBAHUE

coeauHeHuit A. M. bytneposa

10 KknAcc
KonunuectBo yacos ONEeKTPOHHbIe
Ne Jata umdpposble
Tema ypoKa
n/n Bcero KoHTpoO/bHbIE MpakTnyeckmne u3yueHus o6pasoBaTenbHble
pabotbi pabotbi pecypcbi
MpeameT 1 3HaYEeHME OpraHNYECKOM
1 XUMUU, NpeacTaB/ieHne o 1 Bubnunoteka LLOK
MHOroob6pasum opraHnM4Yeckux https://myschool.edu.ru
coeanHEHUM
DNeKTPOHHOEe CTPOEHME aTOMa yrnepoaa
i bnbnunoteka LLOK
2 (ocHOBHOE 1 BO36YKAEHHOE COCTOAHMUSA). 1
https://myschool.edu.ru
BaneHTHble BO3MOXHOCTM aTOMa yrnepoaa
Xnmuyeckas cBa3b B OPraHUYecKmx
3 coeanHeHunAax. MexaHn3mbl 1 EMGHMOTeKa LLOK
O6pa3OBaHV|ﬂ KOBaNeHTHOM CBA3M, https://myschool.edu.ru
crnocobbl pa3pbiBa CBA3EN
4 Teopusa CTPOEHMA OPraHUYECKUX 1 Bubaunoteka LIOK

https://myschool.edu.ru
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Buabl Usomepum: CTPYKTypHas,
NPOCTPAHCTBEHHAA. INEKTPOHHbIE

Bubnnoteka LOK

> 3¢ deKTbl B MOSIEKYNaX OPraHNUYECKMX https://myschool.edu.ru
coeguHEeHUM
MpepacTtaBneHme o KnaccuduKaumm u

6 cucTemaTtmyeckaa HomeHKknatypa (IUPAC) bubauotexa LIOK

https://myschool.edu.ru

OpraHUYeCcKnX BeLecTs

; Knaccnoumkauma peakumnii B opraHMYecKom Bubnmoteka LLOK
XUMUN https://myschool.edu.ru

g Cunctematmsauma u o6obLieHne 3HaHU No Bubnnoteka LIOK
Teme https://myschool.edu.ru/
ANKaHbl: rOMO/IOrMYecKuii pag, obuias

9 dopmyna, HoMeHKNaTypa 1 nsomepus, Bubnunoteka LLOK
3/IEKTPOHHOE N NPOCTPAHCTBEHHOE https://myschool.edu.ru/
CTPOEHME MONEKYN

10 ®dur3myeckne n xMmmyeckue CBOMCTBa Bubnunoteka LLOK
a/lKaHOB https://myschool.edu.ru/
HaxokaeHne ankaHoB B Npupoae.

11 Cnocobbl nony4yeHma n NpuMeHeHne bubnuorexa LIOK

https://myschool.edu.ru/

aNKaHoB
LmknoankaHbl: obuwas ¢opmyna,

1 HOMEHKANaTypa 1 n3omepua, o0cobeHHOCTH BubnvoTeka LLOK

CTPpOEHNA U XUMUNYECKUX CBOﬁCTB, cnocob6bl
nonyvyeHmAa n npumMmeHeHue

https://myschool.edu.ru/
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PeweHne pacyéTHbIX 3a4a4 Ha
onpegeneHne MonekynAapHom Gpopmynbl
OpraHMYecKoro BeLLecTsa N0 MaccoBbIM

Bubnmoteka LUOK

1
3 AONAM aTOMOB 3/1€MEHTOB, BXOAALLUX B €ro https://myschool.edu.ru/
cocTaBs. Cuctematmsaums n obobuieHne
3HaHMI No Teme
ANKeHbl: TOMONOrMYEcKnin pag, obuan
dopmyna, HoOMeHKNaTypa, 3NEKTPOHHOE U
14 NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI. Bubanoreka LIOK
https://myschool.edu.ru/
CTpYKTYpHas 1 UMc-TpaHC-n3omepus
a/IKeHoB
15 duU3nYeckme u Xummyeckme CBOMCTBA Bubnunoteka LLOK
ankeHos. MNpasnno MapKOBHUKOBA https://myschool.edu.ru/
16 Cnocobbl nony4YeHMa U NpUMeHeHne BubnvoTeka LIOK
a/IKeHoB https://myschool.edu.ru/
MpakTnyeckan pabota Ne 1 no Teme
17 "MonyyeHune sTUNEHA N N3yYeHUe ero Bubnnoteka LIOK
VR https://myschool.edu.ru/
CBOICTB
PeweHne pacyéTHbIX 3a4a4 Ha
o Bnbnnoteka LIOK
18 onpeaeneHne MoneKkynspHoi dopmynbl
https://myschool.edu.ru/
OpraHMYecKoro BeLLecTBa
ANnKagneHbl: conpaxeHHble,
19 M30/IMPOBaAHHbIE, KYMY/IMPOBAHHbIE. Buénnoteka LIOK
https://myschool.edu.ru/
Ocob6eHHOCTM 3N1EeKTPOHHOIO CTPOEHMUA
20 XMunyeckme cBOMCTBA COMPSKEHHbIX Bubamoteka LIOK

ANEHOB

https://myschool.edu.ru/
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Cnocobbl nonyvyeHmAa n npumMmeHeHue

Bubnmnoteka LOK

21
anKagneHos https://myschool.edu.ru/
AJTKMHbI: TOMOJIOTMYECKUIA paa, obLas
- dopmyna, HOMeHKNATypa, 3NEKTPOHHOE U bnbanoteka LLOK
NPOCTPAHCTBEHHOE CTPOEHNE MONEKY, https://myschool.edu.ru/
$u3nyeckme cBOMCTBA
23 Xnmmnyeckue cBOMCTBa a/IKUHOB Bubnmnoteka LOK
https://myschool.edu.ru/
24 KauyecTBeHHble peaKLnn Ha TPOMHYLO CBA3b Bubnunoteka LLOK
https://myschool.edu.ru/
- Cnocobbl nony4YeHMa U NpUMeHeHne bnbanoteka LLOK
a/IKNHOB https://myschool.edu.ru/
26 PeweHune 3aga4: pacyéTbl NO YPAaBHEHMUIO Bubnmnoteka LOK
XMMUYECKOM peaKLmnm https://myschool.edu.ru/
- Cunctematmsauma u o6obLieHne 3HaHU No Bubnmnoteka LOK
Teme https://myschool.edu.ru/
28 ApeHbl: romosiormyeckuii pag, obuias Bubnmnoteka LOK
https://myschool.edu.ru/
dopmyna, HOMeHKNaTypa. DNEKTPOHHOEe
M NPOCTPAHCTBEHHOE CTPOEHME MOIEKYN
6eH30/1a 1 ToNyona, ux pusmyeckmne
CBOWCTBA
79 Xumunyeckume cBoiicTBa dpPeHOoB: peaKunun Bubnunoteka U,OK

3amelleHus

https://myschool.edu.ru/
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XnMu4yeckme cBOMCTBA dpeHOoB:

Bubnumoteka LLOK

30 peakuMmn NpucoeanHeHns, OKUCneHne
https://myschool.edu.ru/
romosioros 6eH3ona
31 Ocob6eHHOCTM XMMNYECKUX CBOMCTB Bubnunoteka LLOK
cTMupona https://myschool.edu.ru/
PeweHune pacyéTHbIX 33434 Ha
. Bubnnoteka LIOK
32 onpeaeneHne MmonekynspHon dopmynbl
https://myschool.edu.ru/
OpraHMYecKoro BeLecTsa
33 Cnocobbl NoAyYeHMA U NPUMEHEHKE bubnnoteka LLOK
apeHoB https://myschool.edu.ru/
34 [eHeTUYecKana CBA3b MeXAy Pa3/INYHbIMMU Bubnnoteka LLOK
K/llaccamm yrnesoaoponos https://myschool.edu.ru/
PacyéTbl N0 ypaBHEHMAM XMMMUYECKNX
35 peakunin. Cuctematnsaums u hEM6nM°TeK‘E U'?Kd
o ttps://myschool.edu.ru
0606weHne 3HaHWUI No Teme ps://my [
36 MpupoaHbIn ras. MonyTHble HedTAHbIE Bubnunoteka LLOK
rasbl https://myschool.edu.ru/
37 KamMeHHbI yroib U NPoAyKTbl ero Bubnunoteka LLOK
nepepaboTku https://myschool.edu.ru/
HedTb 1 cnocobbl eé nepepaboTku.
38 MpuMmeHeHWe NPoAyKToB NepepaboTku bubamoreka LIOK
https://myschool.edu.ru/
HedTH
39 FeHeTUYeCcKas CBA3b MeXAY Pa3INYHbIMU Bubnumoteka LLOK

KnacCamum yrnesogopoaos

https://myschool.edu.ru/
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lanoreHoNpou3BOAHbIE Yr/1eBOA0POA0B:

Bnbnnoteka LIOK

40 3/IEKTPOHHOE CTPOEHME; peaKkLmnm
https://myschool.edu.ru/
3aMelLeHNsA ranoreHa
JencTBue wenovyen Ha
o Bubnumoteka LLOK
41 ranoreHnpounssoaHble. Bsammopgencreune
https://myschool.edu.ru/
ANranoreHaskaHoB C MarHMEM U LLUHKOM
4 Cucrtematmsauna n obobweHne 3HaHUIM NO Bubaunoteka LLOK
pasgeny "Yrnesogopoab!" https://myschool.edu.ru/
23 KoHTponbHas paboTa no teme Bubanoteka LIOK
"Yrnesogopoab!" https://myschool.edu.ru/
MNpepenbHble 0A4HOATOMHbIE CNUPTDI:
roMo/iorMyeckui pag, obwasa ¢opmyna,
44 CTPOEHWNE MOEKYN, U3OMEpPUS, Bubnuoreka LIOK
https://myschool.edu.ru/
HOMEHKNaTypa, Knaccudumkaums,
¢dum3nyeckme cBomcTBa
45 XMMMYeckne cBOMCTBA NpeaenbHbIX Bubanoteka LIOK
OAHOATOMHbIX CMTUPTOB https://myschool.edu.ru/
16 Cnocobbl nonyvyeHmAa n npumeHeHue BubnuoTtekKa |_]|OK
OAHOATOMHbIX CMUPTOB https://myschool.edu.ru/
MpocTble 3pupbl: HOMEHKNaTypa U
47 nsomepmsa, 0cobeHHOCTU GU3NYECKUX U Bubnmotexa LIOK
o https://myschool.edu.ru/
XUMUYECKUX CBOMUCTB
MHOroaToMHble CUPTbI: STUNAEHTINKONDb U
48 rANLEPUH, NX PU3NYECKNE U XUMUYECKUNE Bubamorexa LIOK
o https://myschool.edu.ru/
CBOMCTBA
49 Cnocobbl nony4YeHUa N NpUMeHeHne bnbanoteka LLOK

https://myschool.edu.

ru/
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MHOIFoaTOMHbIX CMUPTOB

deHon: cTpoeHe MoNeKybl, pUsnyeckue

Bnbnnoteka LIOK

50 o
cBolictBa. TOKCMUYHOCTb peHoNa https://myschool.edu.ru/
51 Xnmuyeckue ceoicTea peHona
- Cnocobbl Nnony4yeHna n NnpumeHeHue Bubnumoteka LLOK
deHona https://myschool.edu.ru/
MpaKTnyeckana pabota Ne 2. PeweHune
bnbnnoteka LLOK
53 3KCNepPUMEHTaIbHbIX 33434 No Teme
| | https://myschool.edu.ru/
CnupTbl 1 deHoNbI
Cuctematmsauma n obobuieHne 3HaHWM Bubnnoteka LLOK
54
no teme https://myschool.edu.ru/
Anbgernabl U KETOHbI: 31EKTPOHHOE
- CTpoeHMe KapboHUAbHOM rpynnbl; Bubamoteka LIOK
romonormyeckune pagpl, obuwas https://myschool.edu.ru/
dopmyna, nIsomepua n HoMmeHKNaTypa
s6 Anbgernabl n KEeTOHbI: PU3MYECKne bnbnnoteka LLOK
CBOICTBA; peakLumn NpucoegmHeHns https://myschool.edu.ru/
57 PeaKkunM OKUCNEHMSA U KaYeCTBEHHbIE Bubnumoteka LLOK
peakunm anbhernaos n KETOHOB https://myschool.edu.ru/
58 Cnocobbl nosy4yeHna anbgerngos u BubnunoTtekKa L]|OK
KETOHOB https://myschool.edu.ru/
OAHOOCHOBHbIE NpeaesbHble
Bubnnoteka LLOK
59 KapboHOBbIE KNCNOTbI, 0COBEHHOCTU
https://myschool.edu.ru/

CTPOEHUNA UX MONEKYN
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M3omepumsa U HOMEHKNATypa KapboHOBbIX

Bubnmoteka LOK

60 o
KMC/IOT, X GU3NYECKME CBOMNCTBA https://myschool.edu.ru/
61 XrMuyeckme cBOMCTBA NpeaebHbIX Bubnnoteka LUOK
O/JHOOCHOBHbIX KaPHOOHOBbIX KUCNOT https://myschool.edu.ru/
OcobeHHOCTM CBOMCTB MypPaBbUHOM
Bubnunoteka LLOK
62 KnucnoTbl. MHoroo6pasune KapboHOBbIX
https://myschool.edu.ru/
Kucnot
OcobeHHOCTM CBOMCTB: HenpeaenbHbIX U
apOMaTUYECKMX KapbOOHOBBLIX, Eue oK
TeK
63 AMKapbOHOBbLIX, TMAPOKCUKAPOOHOBbIX ubavoreka Li
https://myschool.edu.ru/
KmucnoTt. MNpeacraButenn BbiCLLINX
KapbOHOBbIX KUCNOT
64 MNMoHATME O NPOMN3BOAHDLIX KapOOHOBbIX BEubanoteka LIOK
Kucnort https://myschool.edu.ru/
€5 Cnocobbl nony4yeHna n npuMeHeHue Bubnunoteka LLOK
KapbOHOBbIX KUCNOT https://myschool.edu.ru/
CnoxHble 3¢pnpbl: TOMONOTUYECKUN pAL,
Bubnunoteka LLOK
66 obuwasa dopmyna, nsomepua u
https://myschool.edu.ru/
HOMEHKAaTypa
®dur3nyeckme n xMmmyeckme CBOMCTBa Bubnunoteka LLOK
67
adupos https://myschool.edu.ru/
PelwweHne pacyéTHbIX 3a4a4: NO YPaBHEHMUIO
g XMMUYECKOM peakunm, Ha onpeaeneHune BEubnunoteka LLOK
6

MONEKYNAPHOM GOPMY bl OPraHUYECKOro
BeL,ecTea

https://myschool.edu

.ru/
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MpakTnyeckas pabota Ne 3. PeweHune

Bubnnoteka LIOK

69 3KCNepMMeHTaNbHbIX 33434 Mo Teme

" " https://myschool.edu.ru/
KapboHoBbie KucnoTbl. CnoxHble adupbl

20 Mupbl: cTpoeHune, pmusnyeckune n Bubnunoteka LLOK
XMMUYecKMe cBOMCTBaA (rmaponms) https://myschool.edu.ru/

= Ocob6eHHOCTU CBOWCTB *KNPOB, bubnanoteka LLOK
coAeprkallux OCTaTKM HenpeaenbHbIX https://myschool.edu.ru/
YKUPHbIX KUCAoT. upbl B npupoge
MbI/1a KaK COMM BbICLLIMX KapHOHOBbIX

- KMUCAOT, X MotoLLee aencteune. MNoHATHE O Bubnumoteka LLOK
CUHTETMYECKMX MOIOLLIMX CpeacTBax https://myschool.edu.ru/
(cMCQ)
leHeTMYecKan cBA3b Yyrnesoh0poa0B U

73 KUCN0POACOAEPHKALLMX OPraHNYECKUX bubnvoteka LIOK

https://myschool.edu.ru/

BeL,ecTs

24 PacuyéTbl N0 ypaBHEHMAM XMMUYECKNX Bubnunoteka LLOK
peakumi https://myschool.edu.ru/

25 Cuctematmsayma n obobuieHme 3HaHUI No Bubnnoteka LLOK
Teme https://myschool.edu.ru/
Ob6wwan xapaKTepucTmKa yrnesog0s u

76 KnaccuduKauma yrnesonos (MoHo-, An- U bubanorexa LIOK

https://myschool.edu.ru/

noauncaxapuasbi)

77 MoHocaxapuapl: puUsmMyeckmne CBoICTBa U Bubnunoteka LLOK

HaXoMAeHue B Nnpupose

https://myschool.edu.ru/
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MpUMeHeHue rNoKo3bl, €€ 3HaYeHue B

Bubnumoteka LLOK

78
*KU3HEeOeATeNbHOCTU OpraHnu3ma https://myschool.edu.ru/
Oncaxapuabl: caxapo3a, ManbTo3a U
79 NlakTo3a. HaxoxaeHune B npupoae u Bubnuoteka LIOK
https://myschool.edu.ru/
NPMMEHEHWE AMCaxapuaos
Monucaxapuapbl: CTPOEHUE
80 MaKpOMOJIeKy/, GU3NYECKUNE U Bubamotexa LIOK
o https://myschool.edu.ru/
XMMUYECKME CBONCTBA, MPUMEHEHNE
81 MNMoHATUE 06 NCKYCCTBEHHbIX BOMIOKHAX Bnbnnoteka LIOK
https://myschool.edu.ru/
- PelweHne pacyeTHbIX 3a34a4 Ha Bubaunoteka LLOK
onpegeneHne A4oAn BbIxoaa NPoAYyKTa https://myschool.edu.ru/
peakuMn OT TEOPETUHECKM BO3MOXKHOTO Bubnumoteka LLOK
https://myschool.edu.ru/
83 Cuctematmsauma n obobuieHne 3HaHWUM No Bubaunoteka LIOK
pasgeny https://myschool.edu.ru/
KoHTponbHas paboTa no teme
" bnbnunoteka LOK
84 Kucnopoacoaeprkalime opraHuyeckune
" https://myschool.edu.ru/
coeanHeHUsA
AMMHbI: Knaccudumkayma, CTpoeHune
85 monekyn, obuwasa ¢opmyna, usomepus, Bubamoteka LIOK
o https://myschool.edu.ru/
HOMeHKANaTypa u pM3n4eckne cBOMCTBa
86 Xvmmnyeckme cBoMCTBa annpaTUYECKUX Bubnuoteka LIOK

aMMNHOB

https://myschool.edu.ru/
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AHUAWNH: CTPOEHME aHMANHA, 0COBEHHOCTU

Bnbnunoteka LLOK

87 o
XUMWUYECKMUX CBOMUCTB aHUINHA https://myschool.edu.ru/
33 Cnocobbl NONY4YEHUA N NPUMEHEHNE BubnuoTtekKa |_||O|-(
anndaTnyeckmx ammHoB https://myschool.edu.ru/
AMMUHOKNCNOTbI: HOMEHKNATYPA U
29 nsomepma, pusnyeckne CBOMCTBA. BubanoTeka LIOK
OTaenbHble NpeacTaBuTenn https://myschool.edu.ru/
0laMUHOKNCNOT
XrMuyeckme cBOMCTBA aMUHOKUCAOT, UX
Bnbnunoteka LLOK
90 b6uonormyeckoe 3Ha4eHNE aMUHOKMUCAOT.
https://myschool.edu.ru/
CWHTE3 M rMapoans NnenTuaos
91 Benkn Kak npupogHble NOAUMEPbI; Bubaunoteka LIOK
CTPYKTYpbl 6enkos https://myschool.edu.ru/
92 Xummnyeckume ceoncTea 6enkos Bnbnunoteka LLOK
https://myschool.edu.ru/
A3oTcoaeprKalme reTepoumKIMYecKme
93 coeanHeHUA. HyKNnenHoBble KUCNOTbI: Bubnmotexa LIOK
https://myschool.edu.ru/
COCTaB, CTPOeHUe n 6ruosornyeckas ponb
MpakTuyeckan pabota Ne 4. PelieHue
94 3KCNEepPUMEHTA/IbHbIX 33434 NO TEME Bubnauoteka LIOK
"A3oTcoaepKallime opraHMyeckme https://myschool.edu.ru/
coeanHeHunsa"
MpakTuyeckan pabota Ne 5. PelieHue
95 3KCNEePUMEHTA/IbHbIX 33434 NO TEME BubnauoTeka LIOK
"Pacno3HaBaHMe opraHUYecKnx https://myschool.edu.ru/

coegnHeHnin"
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KoHTponbHan paboTa no teme

Bubnunoteka LLOK

96 "A3oTcoaepKalline opraHuyeckme 1
" https://myschool.edu.ru/
coeAnHeHus
OCHOBHbIE MOHATUA XUMUU
97 BbICOKOMONEKYNSAPHbBIX COeANHEHWUN U . BubauoTeka LIOK
MeToAbl X CUHTEe3a —NoJIMMepu3aLma 1 https://myschool.edu.ru/
NOJINKOHAEHCcaUns
o8 MnacTtmaccol. YTuamsaumsa n nepepaboTka 1 BubnvoTeka LLOK
naacTuKa https://myschool.edu.ru/
99 3}'IaCTOMepb|I HaTypaﬂbelVl 1 Bubnunoteka L||OK
CUHTETMYECKNE KayuyKU. Pe3nHa https://myschool.edu.ru/
BoN1OKHa: HaTypasibHble, UCKYCCTBEHHbIE,
100 CUHTEeTUYeckue. Nonmmepsbl cneumanbHOro 1 Bubnvnoteka LIOK
https://myschool.edu.ru/
Ha3HayeHusn
MpakTnyeckan pabota Ne 6. PelweHue
101 3KCNEepPUMEHTA/IbHbIX 33434 NO TEME 1 Bubnnorexa LIOK
" " https://myschool.edu.ru/
Pacno3HaBaHMe naacTMacc U BOJIOKOH
0606LeHne n cuctemaTmnsaums
102 M3y4YEeHHOro MmaTepuana no Teme 1 Bubnvnoteka LIOK
" " https://myschool.edu.ru/
BblcoKoMoneKkynsapHble coeANHEHNS
OBLIEE KOTMYECTBO YACOB MO 102

MPOrPAMME
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11 knacc

Konanuecrtso yacos

ONeKTPOHHbIe

Ne . K Data uudposbie
ema ypoKa OHTPOJIbHbIE
n/n ypP Beero Mpaktnyeckue usyyenus | OobpasosaTenbHbie
paboTbl pabotbi pecypcbi
1 ATtom. CocTaB aTOMHbIX aaep. XMMUYECKUIN 1 Bubnnoteka LOK
anemeHT. N30TONBbI https://myschool.edu.ru
5 CTpoeHue 3NeKTPOHHbIX 060/104eK aTOMOB, 1 Bubnnoteka LLOK
KBaHTOBble Yncna https://myschool.edu.ru
3 KnaccndumKkauma XMmMmnYecKkmMx sNemMeHToB (s-, 1 Bubnumoteka LLOK
p-, d-, f-anemeHTbI) https://myschool.edu.ru
4 PacnpepeneHne 3n1eKTPOHOB NO aTOMHbIM 1 Bubnmoteka LLOK
opbuTtanam https://myschool.edu.ru
DNEeKTPOHHbIE KOHPUIYpaLmm aTOMOB
bnbnunoteka LLOK
5 3/1EMEHTOB B OCHOBHOM M 1
. https://myschool.edu.ru
BO36OYXAEHHOM COCTOAHUMU
6 DNEeKTPOHHbIe KOHPUTypaLMn NOHOB. 1 bnbnunoteka LLOK
DNeKTPOoOTPMLATENBHOCTb https://myschool.edu.ru
Mepunogmuecknin 3akoH 1 MNeprnoanyeckasn
. cucTema XMMUYECKnx anemeHtos . U. 1 Bubnunoteka LOK

MeHaeneesa, CBA3b C COBPEMEHHOM
Teopuein CTPOeHMsA aTOMOB

https://myschool.edu.ru
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3aKOHOMepHOCTVI N3MEHEeHUsi CBOMCTB
XUMUNYECKUX 91eEMEHTOB U o6pa3yeMb|x nMun

Bubnnoteka LOK

8
MPOCTbIX N CNOXHbIX BELW,eCTB Mo rpynnam m https://myschool.edu.ru
nepuogam
9 CuctemaTtumsaums 1 0bobleHne 3HaHU No Bnbnunoteka LLOK
https://myschool.edu.ru
Teme Bnbnnoteka LIOK
https://myschool.edu.ru/
Buabl xummyeckom ceasn. MexaHnsmbl
10 06pa3oBaHMA KOBAZIEHTHOW CBA3M. Bubamoteka LIOK
BoaopoaHasa cBA3b. MexXmonekynapHole https://myschool.edu.ru/
B3aMmoAencTema
BaneHTHOCTb M BasleHTHblE BO3MOXHOCTHU
11 aTomoB. CBA3b 3/1IEKTPOHHOM CTPYKTYPbI bubavoreka LIOK
https://myschool.edu.ru/
MOJIEKYN C UX FEOMETPUYECKMM CTPOEHMEM
1 MpeacTaBieHUA 0 KOMNAEKCHbIX Bubnumoteka LLOK
coeMHeHUAX: COCTaB U HOMEHKANATypa https://myschool.edu.ru/
BewiectBa MosIeKyAApHOro u
13 HEMONEKYNAPHOro CTpoeHuA. Tunbl Bubnmoteka LLOK
KPUCTAaNNNYECKUX PELLETOK U CBOMCTBA https://myschool.edu.ru/
BEL,EeCcTB
14 NMoHATHE O AUCNEepPCHbIX CUCTEMAX. Bubnumoteka LLOK

MNpepcTtaBneHne 0 KOANOUOHbIX PpacTBOpax

https://myschool.edu.ru/
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UCTUHHbIE pacTBOPbI: HACbIWEHHbIE U

Bnbnnoteka LIOK

15 HeHacbllWeHHble, PaCTBOPUMOCTb.
’ https://myschool.edu.ru/

Kpuctannormapatbl

16 Cnocobbl BbIpa*KeHUA KOHLLEHTPaLUK Bubanoteka LIOK
pacTBopos https://myschool.edu.ru/
PelweHue 3aga4 ¢ MCNOIb30BAaHMEM MOHATUN 6

.. bubnamnoteka LUOK

17 "MaccoBas 4018 pacTBOpEHHOro BewecTsa”, U

" " https://myschool.edu.ru/
MONSIPHasA KOHUEHTpaumn

18 KﬂaCCMd)MKaLI,MFI M HOMEHKNATYpa BubnuoTtekKa |_]|OK
HEeOpPraHMYeCcKMX BeLLLeCcTB https://myschool.edu.ru/

19 Cuctematmsauma n obobuieHne 3HaHWUM No Bubnunoteka LLOK
Teme https://myschool.edu.ru/
KoHTponbHas paboTta no temam "CrtpoeHue
aTtoma. lNeproagmMyecKnin 3aKoH u

20 MNepuogmyeckas cMctema XMMUYECKNX h5”6””°TeKi U'?Kd

ttps://myschool.edu.ru

anemeHToB . N. Mengeneesa", "CrpoeHue ps://my /
BeuwecTtBa. MHoroobpasue Bellects"
Knaccuoumkauma Xummyeckmx peakumnii B
HEeopraHMYecKom N OPraHNYeCcKOM XMMUK.

21 3aKOH COXpaHeHMA MACCbl BELLLECTB; 3aKOH h5”6“MOTeK‘:: U'?Kd

ttps://myschool.edu.ru

COXPaHEHWSA U NPEBPALLLEHUA SHEPTUM MPU ps://my [
XMMMUYECKUX peaKLmaxX

- Tennosble 3pPeKTbl XMUMUYECKUX PeaKLUN. Bubnauoteka LIOK

Tepmoxmmunyeckune ypaBHeHUs

https://myschool.edu.ru/
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BbluncneHua no YpPpaBHEHNAM XUMUYECKUX

Bubnnoteka LIOK

23 o
peaKkumm n TepMOXMMUNYECKNUM YPaBHEHUAM https://myschool.edu.ru/
CKOpOCTb XMMUYECKOM peakumn, eé 6
bubnnortek K
24 3aBMCMMOCTb OT Pa3/IMYHbIX GaKTOPOB. oreka LIO
https://myschool.edu.ru/
Katanus u KatanmsaTopbl
25 FOMOreHHbIe U reTeporeHHble peakuum Bubnnoteka LIOK
https://myschool.edu.ru/
MpakTuyeckan pabota Ne 1 no Teme
26 "BansaHue pasnnyHbix GaKkTopoB Ha Bubamotexa LIOK
o " https://myschool.edu.ru/
CKOPOCTb XMMMUYECKOWN peakumm
57 ObpaTtmble M HeobpaTMMble peakLumu. Bubnunoteka LLOK
Xnmumyeckoe paBHoBecue https://myschool.edu.ru/
MpakTnyeckan pabota Ne 2 no Teme
28 "BaunAHMe pasnnUHbIX PakTOPOB Ha Bubanoteka LIOK
" https://myschool.edu.ru/
NONOXKEHNE XMMUYECKOIO paBHOBECUA
29 dneKTpoauTUYeckana gmuccoumaums. CnuabHble Bubnunoteka LLOK
n cnabble anekTpoanTtbl. CTeneHb https://myschool.edu.ru/
auccoumaumm
NoHHoe npounssegeHue soabl. Cpeaa
30 BOAHbIX PacTBOPOB. BogopoaHbii Bubnuoteka LIOK
https://myschool.edu.ru/
nokasaresnb (pH) pactsopa
31 Maponus conent. Peakumn, npoTekarowme B Bubnunoteka LLOK

PacTBOPAaX aNEKTPONINTOB

https://myschool.edu.ru/
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MpakTnyeckan pabota Ne 3 no Teme

Bnbnnoteka LIOK

32 "Xnmuyeckume peakumnmn B pactBopax
" https://myschool.edu.ru/
3N1EKTPOINTOB
OKNCANTENbHO-BOCCTAaHOBUTEIbHbIE
33 peakumn. BaxkHelwme okncanTenn n Bubnnorexa LIOK
https://myschool.edu.ru/
BOCCTaHOBUTENM
34 MeToq, 3N1eKTPOHHOTO (3N1EKTOHHO-MOHHOTO) Bnbnnoteka LIOK
banaHca https://myschool.edu.ru/
35 DNeKTPOIN3 PacTBOPOB U Pacn/iaBoB Bubnumoteka LLOK
BellecTs https://myschool.edu.ru/
36 PeweHune 3a4a4 pasnnyHbIX TUNOB Bubnumoteka LLOK
https://myschool.edu.ru/
37 PeweHwne 3a4a4 pasnnyHbIX TUNOB Bubnmoteka LLOK
https://myschool.edu.ru/
38 Cunctematmsauma u ob6obLieHne 3HaHUM No Bubnunoteka LLOK
Teme "Xumnuyeckune peakumm" https://myschool.edu.ru/
39 KoHTponbHasa paboTa no teme "Xummnyeckune Bubamoteka LIOK
peakunn" https://myschool.edu.ru/
MNonoxeHne HemeTannos B Mepnoaunyeckon
40 cucTeme XMMuYeckux anemenTos . U. BubnvoTeka LIOK
MeHaeneesa U 0COBGEHHOCTU CTPOEHUSA UX https://myschool.edu.ru/
atomoB. ®u3nyeckmne cBOMCTBa HEMETANNO0B
1 Annotponus HemMeTannoB (Ha npumepe Bnbnnoteka LIOK

Kucnopoaa, cepbl, pocdopa v yrnepoaa)

https://myschool.edu.

ru/
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Bogopoa: nonyyeHune, pusnyeckue u

Bubnnoteka LIOK

42 o
XMMUYECKMe cBOUCTBA. [napmabl https://myschool.edu.ru/
lanoreHbl: HaxoXAeHWe B NpMpoae, Cnocobbl
43 nonyyeHua, puUsanyeckne n XuMmnyeckue Bubanoreka LIOK
o https://myschool.edu.ru/
CBOWCTBA
lFanoreHoBogopoAbl. BaxHenwmne
44 KMcnopoacoaepalme coeguHeHns Bubnmotexa LIOK
https://myschool.edu.ru/
rasoreHos
NabopaTopHble 1 NPOMbILLIEHHbIE
45 crnocobbl Noy4YeHUs raloreHos. Bubnuoreka LIOK
o https://myschool.edu.ru/
MpMmeHeHWe raforeHoB U UX COegUHEHUI
MpakTuyeckan pabota Ne 4. PeweHue
Bubnnoteka LLOK
46 3KCMepUMEHTaNbHbIX 33434 No Teme
.\ .\ https://myschool.edu.ru/
anoreHsbl
Kucnopoga: nabopatopHble u
47 NMPOMBbILLJIEHHbIE CMOCOObI NOAYYEHUA, bubnnoteka LLOK
dU3nYeckme n xmummyeckue csorctea. O30H. https://myschool.edu.ru/
MpumeHeHWe Kncnopoaa 1 030Ha
48 OKkcmabl n nepokcmapl Bubnnoteka LLOK
https://myschool.edu.ru/
49 PeweHune 3aga4 pasnnyHbIX TUNOB Bubnunoteka LLOK
https://myschool.edu.ru/
Cepa: HaxoXaeHuMe B NpUpose, crnocobbl
50 nonyyeHusn, puUsmyeckne u XuMmn4eckue Bubnuoteka LIOK
o https://myschool.edu.ru/
CBOMCTBA
51 CepoBoaopoa, cynbdpumabl Bubnnoteka LIOK
https://myschool.edu.ru/
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Kucnopoacoaepraime coegmMHeHus cepbl.

Bubnnoteka LIOK

52 o .
OcobeHHOCTN CBOMCTB CEPHOM KMCNOTbI https://myschool.edu.ru/
53 MpakTnyeckan pabota Ne 5. PelweHue Bubanoteka LIOK
3KCNepuMMeHTaNbHbIX 33434 no Teme "Cepa u https://myschool.edu.ru/
eé coeanHeHuns"
A30T: HaxoxAeHue B Npupoae, cnocobbl
54 nonyyeHun, puUsmyeckne u XuMmnyeckue Bubamoteka LIOK
o https://myschool.edu.ru/
cBoMcTBa. AMMMUAK, HUTPUADI
- Kucnopoaconeprkalme coegmuHeHmn a3oTa. Bubnuoteka LIOK
Ocob6eHHOCTM CBOMCTB @30THOM KMCNOTbI https://myschool.edu.ru/
56 NMprmeHeHMe a3oTa n ero COGLI,MHQHVIVI. BubnunoTtekKa LLOK
A30THble yaobpeHua https://myschool.edu.ru/
docdop: HaxoxKAeHMe B Npupoae, Cnocobbl
57 nonyyeHusn, puUsmyeckne u XuMmn4eckue Bubnmotexa LIOK
o https://myschool.edu.ru/
csonctea. Pochuabl n pochuH
cs Okcnabl pocdopa, dochopcoaeprKalimne bnbnunoteka LLOK
Kncnotbl. Conn GpocPopHOM KUCNOTbI https://myschool.edu.ru/
59 MpumeHeHue docdopa 1 ero coegUHeHUN. Bubnunoteka LLOK
docdopHbie ynobpeHus https://myschool.edu.ru/
MpakTuyeckan pabota N2 6. PelieHue
60 3KCNepuMeHTaNbHbIX 33434 no Teme "AsoT Bubauoreka LIOK
" https://myschool.edu.ru/
n pocdop n nx coeguHeHun
Yrnepoa: HaxoxaeHue B NpmMpoae,
61 aNNoTPONHble MoanPUKaLmn; dusndeckme bubauotexa LIOK

n Xmmum4yeckume CBOﬁCTBa, npmnmeHeHume

https://myschool.edu.ru/
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Okcunp yrnepoaa(ll), okempa yrnepopa(lVv),

Bnbnunoteka LLOK

62 ..
Yro/sibHaA KNCnoTa n eé conm https://myschool.edu.ru/
63 PeweHune 3aga4 pasnnyHbIX TUNOB Bubnnoteka LLOK
https://myschool.edu.ru/
KpemHuit: HaxoxaeHue B npupoae, 6
64 cnocobbl nonyyeHus, dusmyeckme u Bubnmoreka LIOK
o https://myschool.edu.ru/
XMMMYECKME CBOMCTBA
65 Okcna KpemHua(lV), KpemHuesasa KMCIOTa, Bnbnunoteka LLOK
https://myschool.edu.ru/
CUJINKATBI
66 MpMMmeHeHWEe KPEMHUA U ero COeANHEHNN. bnbanoteka LLOK
Crekno, ero nony4yeHue, BUAbl CTeEKNA https://myschool.edu.ru/
67 PeweHune 3aga4 pasnnyHbIX TUNOB Bnbnnoteka LIOK
https://myschool.edu.ru/
68 Cuctematmsauma u 06o6LLeHne 3HaHWUI Mo Bubamoteka LIOK
Teme "HemeTannb!" https://myschool.edu.ru/
69 KoHTposbHas paboTa no teme "HemeTtannb!" bnbnnoteka LLOK
https://myschool.edu.ru/
20 AHann3 pesynbTaToB KOHTPO/IbHOM paboTbl, Bubnumoteka LLOK
KoppeKuns owmnbok https://myschool.edu.ru/
MNonoxeHne meTannos B [epnoanyeckon
71 cucreme XMMU4eCKnx aNeMeHTOB. Bubnunoteka |_||O|-(
OcobeHHOCTU CTPOEHUSA 3/TEKTPOHHbIX https://myschool.edu.ru/
060/104eK aTOMOB METannoB
. Obwwe pu3myeckne cBONCTBA METANIOB. Bubnnoteka LOK

anMeHEHMe METaNN0B B 6bITy N TEXHUKE

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

73 Cnnasbl meTtannos. Koppo3unsa metannos Bnbnnoteka LIOK
https://myschool.edu.ru/
74 PeweHune 3aga4 pasnmnyHbIX TUNOB Bubnnoteka LIOK
https://myschool.edu.ru/
DNIEKTPOXUMMUYECKUI pPAA, HAaNPAXKEHNN
75 meTanno.. O6wue cnocobbl NonyyeHun Bubnmorexa LIOK
META/LIOB https://myschool.edu.ru/
O6Lan xapaKTepucTMKa MmeTanios
IArpynnbl MNeprogmyeckon cuctemol
26 XUMUYECKMX 3N1EMEHTOB. HaTpuii 1 Kanwmit: Bubamoteka LLOK
nonyyeHue, GU3NYECKME N XMMUYECKME https://myschool.edu.ru/
CBOCTBA, NPUMEHEHWE NPOCTbIX BELLECTB U
MX coegnHeHnM
O6uan xapaKTepucTMka meTanios Bubaunoteka LLOK
77 [IArpynnbl Mepuogmyeckoit cucteml https://myschool.edu.ru/
XUMUNYECKUX 3/1eMeHTOB. MarHmi n
KanbUWii: nonyyeHne, pusnyeckme m
XMMUYECKME CBONCTBA, MPUMEHEHME
NPOCTbIX BELLECTB U NX COEAUHEHUN
78 HKEcTKocTb BoAbl M CNOCObbI €€ yCTpaHeHuA bubnanoteka LLOK
https://myschool.edu.ru/
29 ANOMUHWI: nonyyYeHne, GUsnYeckue un

XUMHUYECKUE CBOI)‘ICTBa, npumeHeHme
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AmdoTepHble CBOMCTBA OKCUAA U
rMAPOKCUAA aNtoMUHUSA,

Bubnnoteka LIOK

80
rMAPOKCOKOMNMAEKCbl aIIOMUHNA, NX https://myschool.edu.ru/
npUMeHeHue
81 PeweHune 3aga4 pasnmyHbIX TUNOB Bubnnoteka LLOK
https://myschool.edu.ru/
MpakTuyeckan pabota Ne 7. PelieHne
Bubnunoteka LLOK
82 S3KCNepuMeHTasIbHbIX 33434 No Teme
N N https://myschool.edu.ru/
MeTannbl rnasHbIX noarpynn
O6uLan xapaKTepUCTMKa MeTaN0B
83 nobouHbix nogrpynn (B-rpynn) Bubnunoteka LLOK
MeprogmyecKkomn cucTteMbl XMMUYECKUX https://myschool.edu.ru/
3/1IeEMEHTOB
a4 dusnyeckne n XMmmyeckme CBOMCTBA XPOMa BubavoTeka LLOK
N ero CoeguHEHUN, NX NPUMEHEHNE https://myschool.edu.ru/
BarkHelWwKne coegMHEHMA MapraHLua.
85 lNepmaHraHaT Kanma, ero OKUCANTENbHbIE Bubnauoteka LIOK
o https://myschool.edu.ru/
CBOWUCTBA
dusnyeckne n XMMmmyeckme CBOMCTBA *Kesesa
86 M ero coeguHeHum. MonyyeHme u Bubavnoreka LIOK
https://myschool.edu.ru/
npMMeHeHWe CNAaBOB Kenesa
87 dusmnyeckme n XMMMYeCcKne cBoCcTBa meam m Bubnnoteka LIOK

https://myschool.edu

.ru/

eé coeANHEHNN, X NPUMEHEHNE
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dursnyeckme n XummyecKme CBoicTea LLIMHKa

Bubnunoteka LLIOK

88 N ero coegMHeHun, UX NPUMeHeHMe. https:// hool.edu.ru/
ps://myschool.edu.ru

MMAPOKCOKOMMIEKChI LIMHKA
MpakTnyeckan pabota Ne 8. PeweHue

89 3KCNEepPUMEHTA/IbHbIX 33434 NO TEME bubnunorexa LIOK
"MeTannbl nobouHbix noarpynn" https://myschool.edu.ru/

90 PeweHue 3aga4 pasnnYHbIX TUNOB bnbnunoteka LOK

https://myschool.edu.ru/

91 0606LLeHNe N cUCTEMATU3ALUNA N3YYEHHOTO Bubnunoteka LOK
martepuana no teme "MeTtannbl" https://myschool.edu.ru/

92 KoHTponbHas pabota no teme "MeTtannbl" Bubnunoteka LLIOK

https://myschool.edu.ru/

93 AHanus pe3ynbTaToB KOHTPO/IbHOM pPaboThl, Bubnnoteka LIOK
KoppeKumus onbok https://myschool.edu.ru/
Ponb xumnu B obecneveHmnn ycTonunsoro

94 pa3BMTMA YenoBeyecTBa. lNoHATHNE O hEMGHMOTeK: LI‘?Kd

ttps://myschool.edu.ru

Hay4HbIX MeToAaxX UCCNefoBaHNA BeLecTB os://my /
Hay4yHble npuHLMNbI OpraHu3aymm

95 XMMUWYECKOrO NPOU3BOACTBA. Bubnnoteka LLOK
MpomblWwAeHHbIE cNOCObbI NONYyYeHMA https://myschool.edu.ru/
BaXKHEMLUMX BELLECTB

96 Xnmunyeckoe 3arpAasHeHune Opr)KaIOIJ.I,el‘;i BubnuoTtekKa L||O|-(
cpeapbl U ero nocaeacTsua https://myschool.edu.ru/

97 Xumuna 1 300poBbe YenoBeKa. Bubanoteka LLOK
JlekapcTBeHHble cpeacTBa https://myschool.edu.ru/

03 Xnmua nuwn. Ponb xumnm B obecneveHmnn Bubnnoteka LIOK

nuueson 6e3onacHoOCTH

https://myschool.edu.

ru/
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KocmeTunueckme n napdromepHble cpeacTBa.

Bubnnoteka LOK

99 BbiITOBasA xMmus 1 https://myschool.edu.ru/
Xvmua B cTpouTenbcTee. BaxHenwmne
Bubnunoteka LLOK
100 CTPOUTE/IbHbIE U KOHCTPYKUWOHHbIE 1
https://myschool.edu.ru/
maTtepuanbl
XnmMmmnsa B ceNIbCKOM XO3ANCTBE. Bubnnorteka LUOK
101 1
OpraHuyecKkmMe nu MruHepasbHble yaobpeHus https://myschool.edu.ru/
CuctemaTtmsauma n obobweHne 3HaHMI NO Bubnnoteka LLOK
102 1
Teme https://myschool.edu.ru/
OBLUEE KOTMYECTBO YACOB MO 102

MPOrPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YYEBHO-METOAUYECKOE OBECMEYEHUE
OBPA3OBATE/IbHOIO MNMPOLIECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUA/IbI ANA YYHEHUKA

Epemunt B.B., KyabmeHko H.E., TepeHuH B.U., Apo3gos A.A., JIyHWH

B.B./noa pea. NlyHuHa B.B. Xumua (yrny6ieHHbIi yposeHsb). 10 Knacc. - M,:

Opoda, 2022

METOAUYECKUE MATEPUA/IbI ANA YYUTENA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmethimiya_type-metodicheskoe-posobie/

LUNOPOBbIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbI CETU

MHTEPHET

Bubnmoteka LOK https://m.edsoo.ru



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

