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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma mo XMMUHU Ha YpPOBHE cpeHero ooOiero oOpazoBaHMs
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit @eaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI oOpazoBaTeIbHON IPOrpaMMbl CpeaHEero o01ero
oOpazoBanua(POIl COO), npencraBieHHbix B DeAepaibHOM TOCYJ1apCTBEHHOM
oOpazoBareinbHoM cTanaapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mpeamera «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
@depepaliuy, pealn3yloOlIUX OCHOBHbIE OOpa3oBaTelIbHbIE NPOTPaMMBbI, U
OCHOBHBIX ToyiokeHuil «CrTparerun pa3BUTHS BocnuTaHus B Poccuiickoit
deneparuun Ha niepuoa 1o 2025 roma» (Pacmopsbkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha ypOBHE YTIYyOJEHHOTO HW3YUYEHMs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOTO oOpa3oBaHusi ywamuxcs 10-11 kmaccos.
W3yuenue mpeamera, peaqum3yemMoe B YyCIOBUAX JU(DPEepeHIIMPOBAHHOTO,
npodUILHOTO OOYy4YeHHS, MPHU3BAaHO OOECIeYnuTh 00IIeo0pa3oBaTeIbHyI0 U
OOIIEKYJbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JUIs
ajanTalyu UX K OBICTPO MEHSIONIUMCS YCJIOBUSM KU3HU B COIIUYME, a TaKXKe JJIsI
MPOJOKEHU OO0yYeHHs B OpraHu3anusax MpodecCUOHATBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B nporpaMme 1o XMMHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» MOIydaeT
noApOOHYI0  HHTEpIpETallMil0 B COOTBETCTBUM C  OCHOBOIIOJIATalOIIUMU
nonoxkenusimu GI'OC COO o B3auMOOOYCIIOBIGHHOCTU II€J€H, COAECp:KaHUS,
pe3yJbTaToB OOy4YeHUs U TpPEOOBAaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB.
CBUAETENBCTBOM TOMY SBISIIOTCSI CJIEYIOIIME BBIMNOJIHSAEMbIE MPOrPaMMON IO
XUMUHU (PYHKITUH:

e uHGOPMAIIMOHHO-METOJMYECKAs, pealu3alus KOTOpou oOecreunBaeT
MOJIy4YeHHUE NPEACTaBICHUS O UENAX, COACpKaHUHU, OOIIeH cTpaTeruu
oOy4eHwMsI, BOCTIUTAHUS U PA3BUTHS 00YUAIONUXCS CPEACTBAMH MIPEIMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPoQuJIs;

e OpraHu3aIMOHHO-TUIAHUPYIOIIIAs, KOTOpas npeaycMaTpuBaeT
OMpEeNIeNICHUE: TPUHIUIIOB CTPYKTYPUPOBAHMS U TOCJIEA0BATEILHOCTH
M3YUYCHUs] y4eOHOTO maTepuana, KOJWYECTBEHHBIX M KauyeCTBEHHBIX €ro
XapaKTePUCTHUK; TIOJIXO0/I0B K (HOPMHUPOBAHUIO COICPKATETHLHON OCHOBBI
KOHTPOJISI U OIEHKH 00pa3oBaTENIbHBIX JOCTIKEHUN OOYy4YarolmuXcsi B
paMKax UWTOTOBOM aTTecTanuu B (QopMe €eAMHOTO TOCYAapCTBEHHOTO
AK3aMEHa MO0 XUMHUH.

[Iporpamma asig yriryOa€HHOTO U3yYEHUSI XUMUH:



e YCTaHaBIIMBAaET MHBApPUAHTHOE NPEIMETHOE COJIep)KaHue, 00s3aTeIbHOe
JUISE U3Y4YEHUs] B paMKax OTACNbHBIX MpoQuiiel, mnpeaycMaTpuBacT
pacnpeseneHue M CTPYKTYpHUpOBaHHWE €ro 10 KjaccaMm, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e JAéT NPHUMEPHOE pacHpeleieHue y4eOHOro BPEMEHH, PEKOMEHIYEMOIO
JUTSI U3YYEHUS OTJEIbHBIX TEM;

e IMpejuiaraeT MPUMEPHYIO TOCIENOBATEIbHOCTh H3Y4YEHHUS Yy4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3a]a4 U3y4YeHHs MpeaMera
Ha yTriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX MTPUOPUTETOB B CHCTEME
cpenHero oOmiero 00pa3oBaHMs, COJAEPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3yJIbTaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTEIbHOM
MPOrpaMMBbI CpEeIHEro o0111ero o0pa3zoBaHuUs (JIMTYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  0O0ydYaromerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETA.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B IPOrpaMMe MO XUMHH MPEAyCMOTpEHa
IPEEMCTBEHHOCTh C OOYYE€HHEM XMMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs. 3a TpeleiaMd YCTAaHOBJICHHOW MPOrpaMMOil MO  XUMHH
00s3aTeNIbHON (MHBapUAHTHOM) COCTABJISIONIEH COJIEp)KaHUsS yueOHOTO MpeameTa
«XuMus» OCTa€Tcsi BO3MOXKHOCTb BBIOOpa €ro BapHAaTHUBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMNPENEHSAThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOIO
npoduist 00yueHus.

B cootrBercTBUM ¢ KoHUentyajdbHbIMU mnoJiokeHusmMu PIOC COO o
HAa3HAYEHUU TIPEIMETOB 0a30BOTO M YIIIYOJEHHOTO YpOBHEW B CHCTEME
mudepeHInpoBaHHOTO OOyYE€HMsI Ha YpPOBHE CpEAHEro oO0miero oOpa3zoBaHUs
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUsI HalpaBieH Ha pealn3alulio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIMM  3TaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHS B paMKaX M3yUYCHUS CIEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCUHUILUIMH B By3axX M OpraHu3alusx cpeaHero npodeccuoHaIbHOro
oOpa3zoBanud. B 3Toil cBsI3M H3ydeHHE MpeaMeTa «XHUMHS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO HA  pacuIiupeHue U  YriayOJieHWe TEOpEeTHUECKOW U
MPAKTUYECKON MOJATOTOBKM OOYYarOUIMXCs, BHIOPABIIUX OMpPEAEAEHHBIN MPOodUilb
O0Oy4eHHMsI, B TOM YHUCJIE C TIEPCIIEKTUBOM MOCIEIYIONIETO MOIYYSHHUS XUMHUYECKOTO
oOpa3oBaHus B Opranuzanusx npodeccruoHanbHoro oopasoanus. Hapsiay c atum,
B cBere TpeboBanuii PI'OC COO K mnjaHUpyeMbIM pe3yJibTaTaM OCBOCHHS
benepanbHOl 00pa30BaTEIPHOM MPOTPaMMBI CpPEAHETO 00Imero oOpa3oBaHHS
U3yUEHHE TMpeaMera «XUMHsS») OpPHEHTUPOBAHO TAaKXKE Ha pEUIeHHWE 3aaad



BOCIIUTAHUS W COIMAIBHOTO Pa3BUTH OOydarommxcs, Ha GOpMHpPOBAHUE y HHUX
OOLIEMHTEIIEKTYaIbHBIX YMEHUM, YMEHHM pallMOHAIU3alUh y4eOHOTO Tpyla |
O00O0OIIEHHBIX  CHOCOOOB  JIEATEIIBHOCTH, HMMEIOIMNX MEXIUCIUTIIINHAPHBIN,
HAJIPEIMETHBIA XapaKTep.

CocTaBasiomuMu TipeaMeTa « XUMEs») Ha YPOBHE YIUIYOJIEHHOTO H3yYCHHUS
SBIIAIOTCSL yIUIyON€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu MOIX0/I0B K OTOOPY U CTPYKTYpPHOM
OpraHW3allid COACPKAHUS STUX KypCOB B TMPOTpaMME IO XHUMHHU 332 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusix 0a30BOro u yriyOJaEHHOTO
YpOBHEW U3yUYeHUs MIPEAMETA.

OcHoBy cojaepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYecKas XHUMHs» COCTaBIISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHMs IpeaMera. DTa cucTema
3HaHUW TIOMy4YaeT OMpeneiICHHOE TEOPETUUYECKOe OTIOJHEHHE, MO3BOJIAIONIEEe
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHIECKOTO
Matepuana. Tak, Ha YriayOJIE€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOXHOCTh 3HAYHMTEILHOTO YBEIMYEHUsS OOBEMA 3HAHMA O XUMHYCCKUX
DJIEMEHTAaX U CBOWCTBAX WX COCIWHEHWU HA OCHOBE PACIIUPEHUS W YTIyOJICHUS
MIPEICTABIICHUA O CTPOCHHUM BEIIECTBA, XUMUYCCKON CBS3U W 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEAKIUi, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKONW KUHETUKHU
U TepMOJAMHAMHUKHU. V3ydeHuwe mnepuoaudeckoro 3akoHa u I[lepumoamnueckoi
CUCTEMBbl ~ XHMHYECKHMX  DJICMCHTOB  Oa3WpyeTcs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKHUX TMPEACTABICHUSIX O CTPOCHUU aToMa. XUMUYECKas CBS3h
OOBSICHACTCS C TOYKU 3PEHUS IHEPTETUUCCKUX U3MEHEHUN mpu e€ 00pa3oBaHUU H
pa3pylIeHUH, a TaKXKE C TOYKH 3PEHHS MEXaHHU3MOB €€ oOpazoBaHus. M3ydenwue
TUTIOB ~ pEaKuuMid  JOmoJHseTcs  (HOpMUPOBAHHEM  TpeJACTaBiIeHUH 00
AIIEKTPOXUMHUYECKHUX MPOIECCax U ICKTPOIH3E PACIIABOB U PACTBOPOB BEIIECTB.
B kypce opraHndeckoil XUMUW MPU PACCMOTPEHUH PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUN yAeNseTcs 0co00e BHUMAHUE BOMPOcaM 00 3IEKTPOHHBIX d(deKTax,
O B3aMMHOM BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIuu.

Oco0oe 3HaYeHHWE HMMEET TO, YTO Ha COJCPKAHHUE KYpCOB XHUMHH
yTIyOJIEHHOTO YPOBHSI M3YYCHHS JJISI KIIACCOB OMPEACIEHHOTO MPOodus (TJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUH K o0OIel cucreme
MIPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIMUSHUE CMEKHBIC TIPeIMETHl. Tak, Hampumep,
B COJIEp)KaHUM TpeaMeTa IS KIaCCOB XUMHUKO-(DU3UYecKoro npoduis 00ibinoe
3HaueHWe OyIyT MMETh AJIIEMEHTHI y4eOHOTOo Marepuaja 1mo oOmied xumuwu. [Tpu
U3y4YCHUU TpeMeTa B JIaHHOM Clydae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHWMS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAsi Teopusi (MOJEKYJsipHas Teopus B (U3MKE), 3aKOHBI COXPaHEHUS



MacChl M JHEPIUM, 3aKOHBl TEPMOJMHAMUKH, IJIEKTPOJIM3A, IMPEICTABICHUSA O
CTPOECHHMH BELIECTB U JIPYTOE.

B TO ke BpeMs B COIEpKAaHUM IIpeaMETa JJId KJIACCOB XUMHKO-
ouonornueckoro npoduiast OONbLINI yAEeNbHBIM Bec OyIeT MMETh OpraHuYecKas
xumuss. B 3TOM cimydae mpeaocTaBiseTCs  BO3MOXKHOCTh  Jiig  Ooliee
OOCTOSITENIBHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOMST, K TNPUMEpPY, TaKue
CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JHUIUAbI, OCJNKH, YTIeBOAbl, HYKIECHHOBBIC
KHUCJIOTBI M apyrue. [Ipm 3ToM 3HaHWA O COCTaBe M CBOMCTBAX NPEACTABUTEICH
OCHOBHBIX KJIACCOB OPraHUYECKUX BELIECTB CIIY)KAaT OCHOBOM I H3y4YECHUS
CYIITHOCTH MPOoIeccoB (OTOCUHTE3, IbIXaHUS, TUIIEBAPEHUSI.

B muane ¢opMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHUS, OCBOCHHS
OOLIEHAYYHBIX METOJIOB NTO3HAHHUS U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYUHbBIX
3HAaHMM HM3y4YeHHE MpeaMera «XUMUsS» Ha YriyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHBIMH MpeIMeTaMH, BXOJAAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuyHbIEe NpeaMeTh», «MaremaTuka u
uHpopmaTrKa» U «Pycckuil sI3bIK 1 TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMUS» Ha YIIyOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CcpeAHero oduiero oOpazoBanus (Ha 6a30BOM
YpOBHE), 3a7jauell MepBOCTEIIEHHON 3HAYUMOCTU SIBJSIETCSl (DOPMHUPOBAHHE OCHOB
HAyKW XUMHUU Kak o00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOMN
JEATEIIbHOCTH YEJIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHl. Pemenne
TOM 3aJaud Ha YIIYOJIEHHOM YPOBHE U3Yy4YEHHMS MpeAMeTa MpeIonaraet
peanu3anuio TaKux LeeH, Kak:

e (opMupoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSIX U TT0O3HABAEMOCTH SIBJIEHUM PUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil poiu B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHA  YEJOBEYECTBA: B  pEHIEHUH  MpoOJeM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLINHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
00€eCIeYeHnn pallOHAIBHOTO MPUPOJONOIL30BaHMsA, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTHYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOIHOM Cpene;

e OCBOCHHME CHUCTEMBbl 3HAaHWM, JIEKANIMX B OCHOBE XUMHYECKOU
COCTABJISIONICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIbHBIX
MOHATHUM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAaJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKaHUS XUMUYECKUX DPEAKLUH, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00InX
HayYHBIX PUHIHUIAX XUMUYECKOTO MPOU3BOACTBA;

dbopmupoBaHue y oOyyJaromuxcs OCO3HAHHOTO MMOHUMAHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN ISl OOBSICHEHUS
KJIFOYEBBIX M€ U mpoOJeM COBPEMEHHOW XUMHH, JJi OOBACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHHs MPOOJIEM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIM3a U OLIEHKH C MO3UIMI DKOJOTUYECKON 0€30aCHOCTH IIOCIIENCTBUNA
OBITOBOII M MPOM3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIIONB30BAaHHEM U  TepepadOTKOM
BEILIECTB;

yriyOjieHne  TPEACTABICHMM O  HAy4YHbIX  METOJax  MO3HaHWuS,
HEOOXOJIUMBIX [IJII TPUOOpPETeHUs] YMEHHUM OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHUS] XUMHUUECKUX SIBJICHUN, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKOU JIESITENHLHOCTH U TTOBCETHEBHOM JKU3HU.

B 1muane peann3anuu NEPBOOYEPEAHBIX BOCHUTATEIBHBIX M PA3BUBAKOLIUX
(GyHKUMNA TENOCTHOM CHUCTEMBl CPETHEro oOHIero oO0pa3oBaHUs NpPHU U3YYECHUHU
npeaMera «XuMusS» Ha  YriayOJI€HHOM  ypOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TAKUE LETU U 3a7a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJIICHUM TPUPOJIBI,
YBaXEHUSI K TMPOIECCYy TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MIPUKIIAJIHBIX HUCCJEAOBAHUM B XUMHUHU, (POPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIlUM K OOYYEHHIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAHUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MTO3HABATEIBHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
criocoOHocTeM oOyuaromuxcs, (GpopMHpOBaHHE Yy HHUX CO3HATEIBLHOTO
OTHOIIEHUSI K CamMOOOpPa30BaHUIO W HEMPEPHIBHOMY OOpPA30BAHHUIO Kak
YCJIOBHIO YCIIEITHON MpodeccuoHaIbHOM U 00IIECTBEHHOM IS TEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
310pOBOM 00pase KU3HH,

dbopMupoBaHUE YMEHHI M HaBBIKOB Pa3yMHOTO MPHUPOAOIOIL30BaHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPhI, TPUOOPETEHUE OIBITA OOIIECTBEHHO-
MOJIC3HOM PKOJIOTUUECKOMN AesITCIbHOCTH.

OO6miee 4KnCIIO YacoB, MPEAYCMOTPEHHBIX U U3YUYCHHUS] XMMUU Ha yTIIyOJICHHOM
ypOBHE cpeaHero oobiero odpaszoBanusi, coctarisier 204 yacoB: B 10 kiacce —
102 vaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Hezeno).



COJEPXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbI OPraHUYeCKOM XMMUH.

[IpenMer W  3HaYE€HHWE OPraHUYECKOM XHMMHUH, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCTUHCHHM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUSI. BaJleHTHBIE BO3MOXHOCTH aToma YIJEpoJa. XHMHYECKas CBS3b B
OpraHUYECKUX COEAUHEHMsIX. Tumel TrUOpUIU3aIlMu aTOMHBIX opOuTanen
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJIEHTHOU CBsI3M (OOMEHHBIA U IOHOPHO-
aKIENTOPHBIN). THUNBI MEepeKpbIBaHUS AaTOMHBIX OpOWTANed, G- W 7T-CBS3H.
OpunapHasi, ABOMHas U TpoWHas cBA3b. CrocoObl pa3phiBa CBs3el B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O CcBOOOAHOM paaukane, HykjIeopuiae u
anexTpodue.

Teopus cTpoeHHMss opraHudeckux coeauHeHuit A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABIECHUS O CTPYKTYpE MOJEKYJ. 3HAYEHHE TEOPUU CTPOCHHUS
OpraHUYEeCKUX COequHEHUH. MomneKkynsipHble U  CTPYKTYpHBbIE  (QOpPMYJIBI.
CtpykrypHble (OpMyJIbl pa3IUYHBIX BHUJOB: pa3BEPHyTas, COKpalléHHAs,
ckeneTtHas. M3omepus. Buuabl wm30MepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe YG(HEKTHI B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHBHBIHN
1 ME30MEPHBIN 3PHEKTHI).

[IpencraBienne o KinaccUpUKALMKU OpraHUYecKux BeulecTB. lloHATHe O
dbyHkImoHanbHOU rpyrmne. 'omonorus. 'omonoruyeckue psasl. CucremaTudyeckas
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHBIE Ha3BaHUS
OTJICJIbHBIX MIPEICTaBUTEIICH.

Oco0OeHHOCTH W KJaccU(UKAIUs OpPraHuYecKux peakuuid. OKUCIUTENHHO-
BOCCTAHOBUTEJILHBIC PEAKIIUA B OPTaHUYECKON XUMUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
O3HAaKOMJIEHHME ¢ oOpasllaMyd OpraHMYECKUX BEIECTB W MaTepuajlaMyd Ha HUX
OCHOBE, OIBITHI MO MPEBPAIICHUID OPraHMYECKUX BEIIECTB IMPU HArPEBAHUU
(mnaBneHue, OOyrIWBaHWE W TOPEHHUE), KOHCTPYHPOBAHUE MOJIETEH MOJEKY
OpraHWYECKUX BELIECTB.

YriaeBoaopoasbl.

Ankanpl. ['oMomorrnueckuil ps ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHME MOJIEKYJ alKaHOB, Sp°-
ruOpuau3anns aToOMHbBIX opOuTaneilt yriepoaa, o-cBsizb. DU3MUECKUE CBOMCTBA
AJIKaHOB.



XVWMHUYECKHE CBOMCTBA QJIKAHOB: pPEAKUWM 3aMEIICHMs, H30MEpU3aLMH,
JErUAPUPOBAHUS, IUKIN3ALNHU, TMPOJIN3a, KPEKUHra, ropenus. [IpeacraBienue o
MEXaHU3M€ PeaKlMi paJuKaJIbHOTIO 3aMEILECHHUS.

Haxoxnenue B npupoze. CriocoObl MOIyYeHUs U IPUMEHEHUE ATKAHOB.

[Muknoankanel. O6mas ¢popmynna, HOMEHKIaTypa u uzomepus. OcodeHHOCTH
CTPOCHHMSI M XHMMHYECKHX CBOMCTB MasbIX (LMKIONPOMNaH, LMKIOOyTaH) W
OOBIYHBIX (IMKJIONEHTaH, UKJIOTeKCaH) HUKIOaTKaHOB. CrocoObl MOJTy4YeHUs U
IPUMEHEHUE IIUKI0AIKAHOB.

Ankenbl. ['oMonoruueckuii psiji aakeHoB, oOmas (GopMysa, HOMEHKIATYpa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl — QIKEHOB, Sp°-
ruOpuau3anus aTOMHBIX opOutaned yriepona, o- u m-cBa3u. CTpyKTypHas u
reoMeTrpudeckas (muc-tpanc-) wuszoMepusi. Dusmyeckue CBONCTBA aAJIKEHOB.
XHUMHUYECKHE CBOMCTBA: peaklUUH MPUCOCAMHEHMS, 3aMELIECHUsI B (-TOJOKEHUE
IIpU JBOMHOM CBSI3M, MOJMMEpHU3aUnd W okucieHud. [IpaBuno MapkoBHHKOBA.
KauyecTBeHHbIE peakiuy Ha JBOIHYIO CBA3b. CIIOCOOBI MOMYYeHHs U IPUMEHEHUE
aJIKEHOB.

Anxanuenbl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS U XUMHUYECKUX CBOMCTB
CONPSLKEHHBIX  AueHoB, 1,2- wu 1, 4-ipucoenunenne. Ilonmumepusanus
COMPSDKEHHBIX JUeHOB. CroCOOBI MOJTy4YeHUs U IPUMEHEHHUE alIKaIUeHOB.

Anxunbl. ['oMonoruyeckuii psii alKuHOB, 0011ast Gopmysia, HOMEHKIIATypa U
u30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJKUHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneil yriaepoja. @uU3nyecKre CBOMCTBA aJKUHOB.
XVWMHYECKHE  CBOWCTBA:  pEaKUWH  NPHUCOCAUHEHUs,  JUMEpU3alud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKNHOB, NMEIOIIMX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIny Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
U IPUMEHEHUE AJIKUHOB.

ApomaTtnueckue yrieBoJopoasl (apeHsl). ['omojoruyeckuii psiji apeHoB,
obmrast (opMmya, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKynbl Oenzona. DuU3MYECKHE CBOWCTBA apeHOB. XHUMHUUYECKHE
CBOICTBA OEH30J1a M €r0 TOMOJIOTOB: PEAKLIMU 3aMEIICHHS B O€H30IbHOM KOJIbIIE U
YTJIEBOJAOPOJHOM pajuKale, peakuuu MNPUCOEAUHEHUS, OKUCIEHUE T'OMOJIOTOB
oenzona. IlpeacraBnenue o0 OpUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEPE aAJIKWIbHBIX PpaJUuKAIOB, KapOOKCHUIIBHOM,
T'MJIPOKCUJIBHOM, aMUHO- W HUTPOTPYIIbI, aTOMOB TrajoreHoB. OcobGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lonumepuzanus crupona. CiocoObl moaydeHus u
IPUMEHEHUE apOMATUYECKUX YTIEBOJIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
Kamennslii yroib U nmpoayKTsl ero nepepadorku. CrocoObl nepepaboTku HEPTH:



NEPEroHKa, KPEKUHI (TePMHUYECKUN, KaTaJTUTHUYECKUN), PUPOPMHUHI, MUPOIH3.
[TpoykThl nepepaboTKH HEPTHU, UX TPUMEHEHUE B IPOMBIIUICHHOCTH U B OBITY.

['eneTnueckas CBs3b MEX/Y Pa3IMUHBIMU KJIACCAMU YTIE€BOAOPOIOB.

DNEKTPOHHOE CTPOEHHE TaIOreHIPOU3BOJHBIX YIVIEBOJOPOAOB. Peakuuu
3aMEIEHUs TalloTeéHa Ha THAPOKCOTPYyNIy, HUTPOIpyNny, LHaHOTPYIIILY,
amuHoOrpynmy. /leficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOJHOTO MW CIHPTOBOIrO
pactBopa mEnoyu. B3auMonencTBUEe NUrajJoreHaJIKaHOB C MAarHUE€M W IUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHUAX. Hcnonb3oBanue
raJIOT€HIPOU3BOIHBIX  YIJIEBOJOPOAOB B OBITY, TEXHUKE M TMpPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX MPEBPALICHUN:
u3ydeHue (GU3HUYECKUX CBOWMCTB YIJIEBOJIOPOJOB (PacCTBOPUMOCTD), KAaU€CTBEHHBIX
peakumii yrieBoJOpOJIOB Pa3IMYHBIX KiaccoB (oOeciBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IEepMaHraHaTa Kajius, B3aUMOJCHCTBUE alleTHJIEHA C
aMMHUa4HBIM pacTBOpoM okcuma cepebpa(l)), kauecTBeHHOEe OOHApyKCHHE
yriiepoga ¥ BOJOpPOJA B OpPraHUYECKUX BEIIECTBaX, NOJYYEHHE OHTUIEHA U
U3YYEHHUE €ro CBOWCTB, O3HaKomiieHHe c¢ KomiekiusmMu «Hedtb» u «Yrompy, c
oOpa3aMM IUIaCTMacc, KaydyykKOB M PpE3UHbl, MOJCIMPOBAHUE MOJEKYII
YTJIEBOJOPO/IOB U TAJIOI€HIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucinopoaconepxanue opranniecKkue coeAuHeHH.

[IpenenbHble oaHOAaTOMHBIE CcHUpTH.. CTpoeHue MoJeKkyd (Ha mpumepe
METaHoJIa W 3TaHoina). ['oMonorumueckuit psan, obOmas QopMyna, U30Mepus,
HOMEHKJIaTypa ©  kiaccuukanusa. Dusznueckue CBOICTBA  MpPeAENIbHBIX
OJTHOATOMHBIX CHHUPTOB. BonopoaHble CBSI3M MEXAY MOJEKYJIaMH CIIUPTOB.
XWUMUYECKHE CBOWCTBA: pEAKUMM 3aMENICHUs, JEruJipaTallid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OPraHUYECKUMU U  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiivs Ha OJHOATOMHBIE CIUPTHL. [[eficTBUE 3TaHOIa U MEeTaHOJa
Ha opranu3M uenoBeka. CrocoObl MOJMy4YeHUss U TNPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie a¢upsl, HOMEHKIAaTypa U u3oMepus. OcoOeHHOCTH (HU3HUECKUX U
XUMHUYECKUX CBOMCTB.

MHoroaToMHble CHHMPTHI — JTHICHIVIMKOJIb W TIULEpUH. DPuznueckue u
XUMUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHUs, B3aUMOJIEUCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHMMM KHCIOTaMHM, KayeCTBEHHAs peakUus Ha MHOIOaTOMHbIE
cnupthl. IlpencraBienne o MexaHU3ME pPEAKIUM HYKICO(DUIBLHOTO 3aMelleHUs.
JeiictBue Ha opraHu3Mm 4esoBeka. C(CrnocoObl MOJyYeHUS U MPUMEHEHUE
MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJNEKYJNbl, B3aMMHOE BIMSHHE TUAPOKCOIPYIIIbI H
oenszonbHOTO siapa. Puszndeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XUMHUYECKUX



cBOiCTB (eHona. KadectBennbie peakuuu Ha (eHod. TokcuuyHOCTH (eHoda.
CrniocoObl osrydenust v npuMenenue penona. Genondopmanpaeruanas cmMoa.

KapOoHunbHbIE COETUHEHUS — AJIBICTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHON Tpynnbl. ['oMojoruueckue psjibl aabJIerujoB U KETOHOB, o0uIas
dbopmyna, uzoMepuss U HOMeHKIartypa. Du3MYECKHEe CBOWCTBA AallbJIETU]IOB U
KETOHOB. XMMHMYECKHE  CBOMCTBA  albJIETHIOB W  KETOHOB:  PEaKUUH
npucoeauHeHus. OKUCIEHNE aabIeru0B, KAYECTBEHHbIE PEAKIIUU HA aJIbICTUbI.
Crioco0Obl MOJTy4eHUs: ¥ IPUMEHEHHUE albJCTHI0B U KETOHOB.

OIHOOCHOBHBIE MpeEIbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCIOT. 3oMepus u HOMeHKIIaTypa. Ou3nueckue CBOMCTBa
OJTHOOCHOBHBIX TMpPEACIbHBIX KapOOHOBBIX KHUCIOT. BomoponHbie CBSI3U MEXKIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMHUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakius ATepudUKallid, PEaKIUH C Y4YacTHEeM YIJICBOJOPOJHOTO pajuKaa.
OcoOEHHOCTH CBOWMCTB MypaBbHUHOM KHUCIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3¢upax. MHOroobpasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEICNbHBIX U aAPOMATHUUYECKHX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBurenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMHUTHUHOBAas, OJICMHOBAs, JUHO]IE84s,
JIUHONEeH08as KUCA0Thl. CIIOCOOBI MOTYyUYEHHUS U MPUMEHEHUE KaPOOHOBBIX KHUCIIOT.

Cnoxupie 3¢upsl. ['omonorudeckuit psia, obmas dopmyna, HU30MEpHUs |
HOMEHKJIaTypa. @u3nueckue M XUMHUYECKHE CBOWMCTBA: THAPOIU3 B KHUCIOW U
LIEJIOYHOM Cpele.

Kupsl. Ctpoenue, GpU3NUEeCKUe U XUMUYECKUE CBOWCTBA KUPOB: THAPOIIN3 B
KHUCIION U 1ennoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COACPKAIINX OCTATKU
HEMpPEEIbHBIX JKUPHBIX KUCIIOT. JKUphl B IpUpo/IE.

MBpbIa KaK COJTM BBICIITUX KapOOHOBBIX KHCJIOT, KX MOIOIIIEE JICHCTBHE.

OO61mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yrieBogoB (MOHO-, TU-
u nonucaxapuibl). MoHOcaxapuabl: TIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. Ou3nUecKre CBOMCTBA M HAXOXJCHHE B IpHpoje. DPOoTOCHHTES.
XUMHUYECKHE CBOMCTBA IJIFOKO3bI: PEAKIIUH C YYACTUEM CIIMPTOBBIX U aJIbJCTUIHON
IPYyII, CIUPTOBOE M MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3bI, €€
3HAUYCHHUE B KU3ZHEACATEILHOCTU OpraHu3mMa. /ucaxapuasl: caxaposa, MajabTo3a U
nakTo3a. BoccTtaHaBiuBaroniye U HEBOCCTaHABIMBAIOIIUE qucaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B ipupone u npumenenue. [lomucaxapuasl: kpaxmai,
INIMKOTeH W 1eiunono3a. CTpoeHne MakpoOMOJIEKYyJl Kpaxmana, TJIMKOTeHa |
1eUTI003bl.  DU3MYECKHe CBOMCTBA Kpaxmana U IE/UTFOJI03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmajia: THAPOJU3, KAa4eCTBEHHAsh peakius ¢ UOJAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUAPOIU3, ModydeHue 3(upoB mnemtono3sl. [loHsTtre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN MIETK).



OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS] BEIIECTB M HUX MpPEBpallCHUIN:
PacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHUE JTUJIOBOI'O CIIMPTA B ajbJIETUJl HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCJIEHUE HTWJIOBOIO CHUPTA AUXPOMATOM Kajidsl (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAYECTBEHHBIC PEAKIMU Ha albJCTUlibl (C TUIPOKCHUIOM
muammuHcepeOpa(l) u  rumpoxkcuaom  menu(Il)), peakuus rawIepuHa
ruapokcuaomM Menu(Il), xumuyeckue CBOWMCTBAa pacTBOpAa YKCYCHOM KHUCIOTBHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bI ¢ TuapokcuaoMm meau(ll), BzaumoneiicTrue
Kpaxmaia C MOJIOM, PEIICHUE IKCIEPUMEHTAJbHBIX 3a7a4 1Mo temMaM «CoupTel
denonb, «KapoonoBbie KUCTOTH. CIIOKHBIE dDUPHD».

A3o0TcoAep:Kale OPraHnyecKre cCoeINHEeHN .

AMHHBI — OpraHMYECKHE MPOU3BOJHBIE aMMuaka. Knaccudukanus aMuHOB:
anudaTuyeckue M apoOMAaTHYECKUE, IEPBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue moJiekyl, obmasi GpopMmymna, U30oMepusi, HOMEHKIATypa U (U3UYECKUE
cBOMCTBAa. XMMHYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWJIMPOBAHUE, B3aUMOJACHCTBHE NEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Comnu anKuiIaMMOHUSL.

AHWIMH — TPEACTaBUTENb AMHHOB apoMarudeckoro psga. CrpoeHue
aHuiIuHa. B3anMHOE BIMSIHUE TPYIN aTOMOB B MOJIEKYyJie aHWwinHA. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIE peakiuu Ha aHmwInH. CrocoObl
MOJIYYeHHUs] M NpUMEHEeHHe anudarnueckux aMuHoB. [lonmydeHue aHwIMHA U3
HUTPOOEH301a.

AmunokucioTel. HoMeHnknartypa u nzomepus. OTaenbHble TPEACTABUTENN O-
AMHUHOKHCJIOT:  TJIMIMWH, ajnaHuH. @Du3nyeckue CBOMCTBA aAMHHOKHCIOT.
XUMHYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYECKHX
COCJIMHEHUM, peaKius TMOJUKOHJICHCAIUU, OO0pa3oBaHUE TMENTUIHON CBA3M.
buonoruueckoe 3HaueHE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TENTUIOB.

benku kak mnpupogHble moauMepbl. llepBuyHasg, BTOpUYHAsT M TpPETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB: THUAPOJIM3, ACHATypalus,
KaueCTBEHHbBIC PEAKIIUU Ha OCJIKH.

DKCHEPUMEHTAIbHBIE METOJIbl M3YUYE€HHUs BEIIECTB WU HUX NPEBPAIICHUN:
pacTBOpeHUe OETKOB B BOJE, JCHATypalusi OCJIKOB MPU HArpeBaHUM, I[BETHHIC
peakiuu Ha O€JIKM, pelIeHHe HKCIEPUMEHTAIbHBIX 33jlad 1[0 TeMaM
«A3oTcoaepkaine OpraHuYeCcKue COCIMHEHUSD) 151 «Pacno3HaBanue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMmoJieKyIsIpHbIE COeTUHEHUS .

OCHOBHBIE TOHSTUS XUMUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALIAN, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJIMMEPU3ALUS U TTOJTMKOHICHCALIUS.

[Tonumepubie Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIPOIUIIEH,
MNOJIMBUHWIXJIOPUJl, TOJUCTUPOJ, MOJUMETUIMETAKpUIaT, MOJUKAPOOHATHI,
noJimdTUICHTepedTanar). YTunusamnus u nepepadoTKa miacTuKa.

DnacToMepsl: HaTypaibHbII KayuyK, CUHTETHUYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHBIN) U CUIIUKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MIEIK), HICKyCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl CIIELIMAIBHOTO Ha3HAYEHUs (Teduion, KeBJjap,
AIIEKTPOIIPOBOIAIIME TTOJIUMEPHI, OMOpa3naraeMblie MOJIUMEPHI).

OKCIEpUMEHTANIbHBIE METOJbl H3yYEHHUS BEUIECTB M HMX MPEBPALICHUN:
O3HaKOMJIEHHE C 0oOpa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, pEIICHUE HJKCIEpUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3agaun.

Haxoxxnenue MOJEKyIsIpHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS I10
MacCOBbIM  JIOJIAIM JJIEMEHTOB, BXOJSAIIMX B €ro COCTaB, HAaXOXKJIEHUE
MOJIEKYJISIpHON  (QOpMYJIbI OPraHMYECKOro COeAUHEHUs Mo wmacce (00bémy)
MPOAYKTOB CrOpaHusi, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkiMy W/UIU MCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHMYECcKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB MJIM CIOCOOOB
NOJIYYEHUSI, ONpPENENICHUE JOJM BbIXOJla NPOAYKTAa PEaKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MeKIpeIMETHBIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK MW TOHSTUH, MPUHITBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT'O IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHUsl, 3aKOH, aHaju3, CHUHTE3, Kiaccudukanusi, HaOIIOJIEHUe, H3MEpEHUE,
HKCIIEPUMEHT, MOJIENb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aToM, DJJIEKTPOH, MPOTOH, HEUTPOH, MOJEKya,
DHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (DU3UYECKHE BEIWYUHBI, €MHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPrus,
Macca.

buonorusi: kjerka, oOpraHusM, 3KOCUCTeMa, Ouocdepa, MeTadoIU3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THIT TUTAHUSA, OpOKEHUE,



doTocuHTE3, HbIXaHWE, OEJTKU, YTIEBOIbI, XUPBI, HYKICHHOBBIC KHUCIOTHI,
(hepMEHTHI.

['eorpadusi: mone3Hble HCKOMIaeMbI€, TOTLTUBO.

TexHoNOTHSA: THINEBBIC MPOAYKTHI, OCHOBBI PAlMOHATHHOTO THUTAHUS,
MOIOIITUE CPENICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KVIACC

OBIIAS N HEOPTAHUYECKASA XUMUSA

Teopernvyeckne 0OCHOBbI XUMHUH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUW 3neMeHT. M3oTonel. CTpoeHue
AJIEKTPOHHBIX 000JO0YEK aTOMOB, KBAHTOBBIC UYMCJIA. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHYECKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementsr). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM  OPOUTAIISIM.
DNeKTpOHHBIE KOH(PUTYpAIIK aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOIOB
B OCHOBHOM U BO30Y>XJIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(MUTYypallud HOHOB.
DIJIEKTPOOTPULIATENBHOCTb.

[lepnognyeckuii 3akoH 1 Ilepmoanyeckass cucreMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CBa3b nepuoanueckoro 3akoHa u llepuoanyueckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX H CJHOXHBIX BEHIECTB MO TpynmaM ¢ M[epuoJaM. 3HAUYECHUE
nepuoauueckoro 3akona /.M. Menneneesa.

XuMHYecKass CBs3b. BHAbl XHMHMYECKOM CBSI3U: KOBAJICHTHAs, HMOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPrus U JyinHa CBA3U. [[0JISIpHOCTD, HAIPABICHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOW cBsi3u. KparHeie cBsizu. Bogoponnas CBs3b.
MexmoneKysapHbIe B3aUMOJCUCTBHUS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI ¢ UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEPE COSTUHCHUM
AJIIEMEHTOB BTOPOTO MEPUOAQ).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAMHEHNAX. COCTaB KOMIIJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAYEHHE KOMIUIEKCHBIX COEJIMHEHUH.
[ToHsiTHE O KOOPIMHALIMOHHON XUMUHU.

BemiectBa  MOJIEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs.  THMbI
KPUCTANTMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHHbie pacTBophl. [IpencraBnenue o
KOJUIOUJIHBIX pacTtBopax. CnocoObl BBIPAKEHHUS KOHIEHTPALUU PACTBOPOB:
MaccoBas J0Jis BEUIECTBA B PaCTBOPE, MOJIIpHAsl KOHUEHTpauus. HaceleHHbie u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcCTamioruaparsi.



Krnaccudukaius u HOMEHKIaTypa HEOPTraHWYECKUX BeIecTB. TpuBHATbHbBIE
Ha3BaHUS OTIIEJIbHBIX NIPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKUX pEaKUUi B HEOPraHWYECKOHM M OpraHU4ecKOu
XMMHUU. 3aKOH COXPAHECHUS MACChl BEUIECTB; 3aKOH COXPAHCHUS W IPEBPALICHUSA
DHEPTUU TIPU XUMHUYECKUX peaknusiX. TernoBbie d3(H(PEeKTh XUMUUECKUX PEaKIIUN.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOM peakiny, e€ 3aBUCUMOCTb OT Pa3jIN4HbIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakuu. Katanus u kataau3aTopsl.

OOpaTtumble 1 HeoOpaTUMbIE peaklni. XUMHUecKoe paBHoBecue. KoHcTanTa
XUMHUYECKOTO paBHOBecHs. (DakTOphl, BIMAIOMIME HA IOJ0KEHHUE XUMHUYECKOIO
paBHOBECHUS: TEMIEpaTypa, AaBJICHUE U KOHILIEHTPAIIMU BELIECTB, YUaCTBYIOIINX B
peaxuu. [Tpuanun Jle [larense.

Onektponutuyeckass aucconuanus. CuibHble W clIaOble 3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PACTBOPOB: KHCIOTHAs, HEWTpalbHAas,
niesniouHas. Bonoponnsiii mokazatens (pH) pactBopa. I'maponus coneid. Peaknuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHUS.
Okucnurelnb W BOCCTAaHOBUTENb. lIpomecchl OKHCIEHUS W BOCCTaHOBJICHMS.
Baxneime OKUCIUTENNM W BOCCTAHOBUTENIU. MeETOH 3JIEKTPOHHOro OajnaHca.
DNEKTPOIU3 pacTBOPOB U PACILIIABOB BEUIECTB.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBPALICHUN:
pa3loXKeHWEe TEpPOKCUAA BOJAOPOJAa B TMPUCYTCTBUU KaTalIU3aToOpa, MOJAEIHU
KPUCTAINTMYECKUX PEIIETOK, MPOBEJCHUE PEAKIIMM HOHHOTO OOMEHa, ONpe/IeTIeHHe
Cpeapl PacTBOPOB C IMOMOIIBIO MHIAWKATOPOB, W3YYEHHE BIIMSHUS PA3IMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW pEaKIMU M TMOJOKEHHUE XHUMHYECKOTO
paBHOBECHSL.

Heopranuueckass XuMus.

[Tosmoxenne HemetaiuioB B llepuoanyecko cuUCTeME  XUMHUYECKUX
anementoB J[.. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3HUeCKue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAIOB (Ha MpUMEpE KUCIOpOa, CEephI,
dbocdopa u yriepona).

Bonopon. Ilomyuenue, guznueckue M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METAJUIAMA W HEMETAJJIaMH, BOCCTAHOBUTEIBbHBIE  CBOMCTBa. ['mapuisbl.
TONnIMBHBIE ATIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrOCOObI MOdydeHus, (QU3HUYECKUE U
XUMHYECKHE CBOMCTBA. ['aioreHoBoopoabl. BaxkHeline KUCIOpOACOAEPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYEeHUS
rajgoreHoB. [[pumeHeHune rajoreHoB U UX COCIMHEHHUM.



Kucnopon, o3oH. JlabopaTopHble M NPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHUs
Kuciopoaa. OU3NUecKue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KUCIOpOAa U
030Ha. OKCUABI U TEPOKCUIBL.

Cepa. Haxoxpaenwe B mpupojae, CIOCOOBI TOMyYCHHs, (PU3HUECKHE W
xumudeckue cBorcTtBa. CepoBogopona, cymbbuasl. Oxcupn cepbi(IV), okcun
ceprl(VI). CepHucras m cepHas KHUCIOTBI U UX coid. OCcOOCHHOCTH CBOMCTB
cepHoil KkucnoTsl. [IpuMeHeHne cepbl U €€ COeTMHEHU.

A3or. HaxoxaeHue B mpupoje, CHocoObl MOJy4yeHus, (Qusnyeckue u
XUMHAYECKHE CBOMCTBA. AMMMaK, HUTpUIbl. OKcHabl a30Ta. A30TUCTas U a30THAs
KHUCJIOTBI M UX coJii. OCOOEHHOCTH CBOMCTB a30THOM KUCJIOTHL. [[puMeHeHune azora
U €r0 COeIMHEHUM. A30THBIE yI00pEHHUS.

®ochop. Haxoxnenwe B mpupojnie, CocoObl MOMy4deHUs, (U3HUECKUE U
xuMuueckue cBoiictBa. Dochunasl u ¢dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. docdopubie
yI00peHUS.

VYrinepon, HaxoXIAeHHWE B mOpupoae. AJUIOTPOIHBIE  MOIUDUKAIUY.
®duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTHIX BEILECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yroiapHas kuciora u e
colii. AKTUBUPOBAaHHBIN Yroiyb, aacopOuus. PyiepeHsl, rpadeH, yriaiepoaHble
HaHOTPYOKHU. [IpuMeHeHne MpoCThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOAOM, U €ro
COeIMHEHU.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOJNy4eHHs, (PU3HUYECKHE U
xuMuueckue cpoiictBa. Oxcun kpeMuusi(IV), KpeMHHEBas KUCIOTA, CUIMKATHI.
[TpumeHeHue KkpeMHus U ero coeAnHeHuil. CTEKI10, €ro noiay4yeHue, BUAbl CTEKIIA.

[Tonoxenne MeraiuioB B Ileproandeckon cucteMe XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOCHMSI DIIEKTPOHHBIX 000JI0UYeK aTOMOB MeTauioB. OOmime
¢dbusnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrutaBbl METAJLIOB.

DNEKTPOXUMHUYECKUN  PsAJl  HampspKeHWd  MeTamwioB.  OOmmue  crocoOsbl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTYPIrUsl, MAPOMETAJUTYPIusl,
anekTpoMeramutyprus. [lonstue o koppo3uu MeramioB. CrnocoObl 3alUThl OT
KOPPO3HH.

OOmas xapakrepuctuka MmeTtawioB [A-rpynnsl [lepuonuueckoit cuUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kamuil: mnonydyeHue, (U3MYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHEHHUI.

O6mas xapakrtepuctuka metayioB IIA-rpynmer Ilepuonuyeckoit cuctemMsl
XUMUYECKUX JJIEMEHTOB. Maruvii W KaiblMil: moiydeHue, (U3MYECKUe U
XUMHUYECKHAE CBOMICTBA, NPUMEHEHHE IPOCTHIX BEIIECTB W MX COEIWHEHHUU.
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



ATIOMUHMN: TTOTy4YeHue, GU3NIECKUe U XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
POCTOTO BeIleCTBA M €ro coeAuHeHu. AmdoTepHble CBOWCTBa OKCHUAA U
TUAPOKCHUIA ATIOMUHUS, THAPOKCOKOMIIJIEKCHI aTFOMUHUSL.

OOmas xapakTepucThka MeTauioB 1oO0ouHbIX noarpynn  (b-rpymm)
[leproanyeckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBA XpoMa U ero coeluHeHu. OKCuabl u
ruapokcuasl xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl u AUXpOMATHI, HUX
OKUCJIUTEIbHBIC CBOMCTBA. [loyueHne u npuMeHeHre Xpoma.

Ou3nMYecKue W XHMMHUYECKHE CBOMCTBA MapraHila M €ro COCIUHEHUM.
Baxuneiimme coenuuennss Mapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ro OKUCIUTENIbHbIE CBOMCTBA.

@u3nuecKre U XMMHUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCumpl,
ruapokcuanl U conu keneza(ll) u sxeneza(lll). [Tonyuenne u npuMeHeHuUe xene3a
Y €r0 CILJIaBOB.

DU3UYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coenuHeHun. [loydenue u
MIPUMEHEHUE MEU U €€ COEUHEHUI.

[Muuk: mnosydeHue, (PU3MUYECKUE U XHUMHYECKUE CBOMCTBA. AMQOTEpHBIC
CBOWCTBA OKCHJIA U TUAPOKCHUAA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[puMeneHune
[MUHKA U €r0 COSANHEHUH.

OKCIEpUMEHTAIIbHBIE METOJbl H3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUN:
u3ydeHue oOpaslioB HEMETaJUIOB, ropeHue cepwl, pocdopa, xene3a, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aWMMOACHCTBHUE
HIEJIOYHBIX U IIEJI0YHO3EMEIbHBIX METAIJIOB C BOJON (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKeJie3a C pacTBOpaMHM KHUCIOT U
HIeJI0YEel, KaYECTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPO/Ia
U KaTUOHBI METAaJUIOB, B3aUMOJIECHCTBHE THAPOKCUIOB AJIOMUHUS M IIMHKA C
pacTBOpaMM KHUCJIOT W IIEJIOYEH, PEUICHUE SKCIEPUMEHTAIBHBIX 3a7ad M0 TeMaMm
«l"anorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaJuibl TJIaBHBIX MOArPYIID», «MeTamibl TOOOYHBIX TOATPYIID.

XuMHUSA U KU3Hb.

Ponp xuMun B o0ecrieueHn yCTOMYMBOTO pa3BUTHS uesioBeuecTBa. [lonsaTue
O HAY4YHBIX METOJIaX TMO3HAHUS M METOAOJIOTUH HAYYHOTO HCCIEIOBAHUSA.
HayuHble TpUHIIMITBI OpraHU3aluy XUMUYECKOTO MPOU3BOACTBA. [[poMBIIITIEHHBIE
crocoObl MOJTYYEHHUSI BaXKHEUIIIUX BEIIECTB (Ha MpUMEPE MPOU3BOJICTBA aMMUAKa,
CEpHOM KHUCJIOTHI, MeTaHoJa). [IpoMbIlieHHbIE CITOCOOBI MOIYyYeHUSI METAJUIOB U
CIJIaBOB. XUMMUECKOE 3arps3HECHUE OKPYXKAIOUIEH CPEeAbl U €ro MOCIEICTBUS.
Ponp xumuu B o0ecrieueHnH SHEPreTuueckoil 6€30macHOCTH.

XuMusiT ® 3J0pOBbE uenoBeKa. JlekapctBeHHble cpenctBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEIULIMHBI.



XUMHSI TIAIU: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE J00aBKU. Poib Xxumuu B
oOecIeyeHuu MUIIeBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpeictBa. beitoBas xumus. IlpaBuia
0€30MacHOr0 MCIOJIb30BaHUS MpenaparoB OBITOBOW XUMHUHU B TOBCEAHEBHOMN
KU3ZHHU.

XuMUSL B CTPOUTENBCTBE: BAKHEHUIIINE CTPOUTENIbHbIE MaTepHuaibl (LIEMEHT,
OCTOH).

XuUMUS B CEIIBCKOM X03sicTBe. OpraHnvecKre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualbl, KPacKd, CTEKJIO, KepaMHKa.
Marepuansl 1is 351eKTpoHUKHA. HaHOTEXHOIOTHU.

Pacuérnblie 3agaun.

Pacuétpl: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYaCTBYIOUIMX B pPEaKIMU BELIECTB,
Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB pEAKIUMU, €CIU OJIHO U3
BEIIIECTB HMMEET IMpUMecH, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peakuuu, €ciau OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEACIIEHHOU
MacCOBOM JOJIEW pPACTBOPEHHOIO BELIECTBA, MACCOBOW JOJM W MOJISIPHOMU
KOHIICHTpAIIMU BEILlECTBA B pPacTBOpE, JOJU BBIXOAA NPOJIYKTa pEaKIUU OT
TEOPETUYECKHU BO3MOMKHOTO.

MexnpeamMeTHbIE CBA3U.

Peanuzanusi MEXNpeAMETHBIX CBA3CH MpU  HU3YyYEeHUHM oOOmEed
HEOpPraHu4ecKkor xuMuu B 11 Kilacce OCyIIeCTBIISIETCS Yepe3 MCIOJIb30BaHHUE KaK
OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK U MOHATHUM, MPUHITHIX B OTIEIbHBIX
peaMEeTax €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIC MTOHSATHUS: SIBICHUE, HAYYHBIM (DaKT, TUTIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKaIUs, EPUOJIUIHOCTh, HAOIIOICHHE,
U3MEpEeHUe, HIKCIIEPUMEHT, MOJI€Nb, MOJIETTUPOBAHHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpPOMHp, aTOM, OIJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHD,
BEIIIECTBO, TeJl0, OOBEM, arperaTHOE COCTOSHHME BEIIECTBA, HJICAbHBIN Ta3,
bu3nYecKre BETUINHBI, €IMHUIIBI H3MEPEHHS, CKOPOCTh, SHEPTHUsI, Macca.

buosnorus: kieTka, opraHusm, 3KocucTema, ouocdepa, MmetaboIn3M, MaKpo-
U MUKPOJJIEMEHTHI, OCJIKH, JKUPbI, YTIEBObI, HYKIIECMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U OTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC MOPOJIbI, TOJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoJIOTusl: XUMUYECKasi MTPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepualbl, CeIbCKOX03IUCTBEHHOE MPOU3BOJICTBO, MUILEBAS MPOMBIIIJIEHHOCTb,
dbapmarneBTHYECKAS IPOMBIIIJIEHHOCTb, IPOU3BOJICTBO KOCMETHUYECKHUX



npcaparoB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPHAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTH, HAHOTCXHOJIOTUU.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA YI'JIYBJIEHHOM YPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM C CHCTEMHO-AESTEIBHOCTHBIM TOAXOAOM B CTPYKType
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHEro
obmiero 00Opa3oBaHMS BBIACJICHBI CIEAYIOIIME COCTABIISIOIINE: OCO3HAHHE
OOyYalOMIMMHUCS POCCHUMCKON TpaKJAaHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH U CAMOOTIPECIICHUIO; HATMYNE MOTHUBAILIUN K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIeCTBE TMpaBUIaMHd M HOpPMAamMH TIOBEJEHUS; HaJIHIne
IPaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBI; CIIOCOOHOCTh CTaBUTh LEJIHU U CTPOUTH
YKU3HEHHbIC TUTaHbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaXKaroT
c(OPMUPOBAHHOCTh OTBITA TO3HABATEILHOW U TPAKTUYECKON EATEIBHOCTH
o0yuaromxcs B MpoLecce pealn3anui 00pa3oBaTeIbHON AESITENbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpakaroT
c(hOpMHUPOBAHHOCTh OIbITA TO3HABATEIHLHONM M MPAKTHUYECKOW JEeATEIbHOCTH
oOyyJaromuxcs B MPOIECce peanu3anuu o0pa3oBaTeIbHON AESATEIbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYaIOUUMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBO)XCHUSA K 3aKOHY U TIPABOTIOPSIKY;

OPEJICTAaBICHUS O CONMAIbHBIX HOpMAax M TMpaBWIaX MEXINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH TMPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEUICHUU y4YeOHBIX W TMO3HABATENbHBIX 3a/a4, BHITIOJHEHUU
XUMHYECKUX IKCTICPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh WM MPUHUMATh MOTHBBI, HaMEpEHUs, JIOTUKY U
apTryMEHTBI IPYTUX MPU aHATHN3E PA3TUIHBIX BUIOB YUYCOHON ACATEIBHOCTH;

2) NIaTPHOTUYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTEYECTBCHHON XUMUU;

yBOXEHHUS K TPOIECCY TBOpPUYECTBA B 00JACTH TEOPHUH W TMPAKTUYECKOTO
NPUJIOKEHUSI XHMHH, OCO3HAHHMsI TOTrO, 4YTO JaHHbIE HAYKH €CThb pe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJICHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPpyJa YYEHBIX U IPAKTHKOB,



MHTEpeca M MO3HABAaTEJbHBIX MOTHBOB B TOJYYEHHU U MOCIEIYIOIEM
aHanM3e MH(OpMAIMU O MEPEAOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYyalluH, CBA3AHHBIE C XUMHUUYECKUMHU SBJICHUSMH,
U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJCHUE M TMOCTYIKH CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popMUpPOBAHUSA KYJbTYPHI 310POBbSI:

MOHMMAHMUS LIEHHOCTEW 3/I0poBOoro U Oe3omacHOro oOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOILEHHUS K COOCTBEHHOMY (PHU3HMYECKOMY M
MICUXUYECKOMY 3710POBBIO;

coOMI0/IeHUsT TIpaBui 0€30MacHOro OoOpaleHusi C BEllecTBaMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYIOBOU JEATEIBHOCTH;

MOHMMAHHUSl LEHHOCTH TIPaBUJl HWHJUBUIAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOKAIOIIUX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCIEICTBUN W HENPUATHUS BPEIHBIX NPUBBIYEK (YHOTpeOIeHUS
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEI0BATEIbLCKOM
NESATENHbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOM W APYrUX BHJAAX
NEeSTENHHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUH MPAKTUYECKUX 33734
COIMAIbHOM HAMPaBJIEHHOCTHU (B paMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHoro pojaa, B TOM
YHUCJIEe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXEHHUS K TPYAY, JHOJAM TPyJa U pe3ybTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUIYAJIbHON TpPACKTOPUH
oOpaszoBanus, Oyaymiedl mpodeccur M peanu3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpedHOCTeM 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHUS:

HKOJIOTUYECKHU 11€JIeCO00Pa3HOT0 OTHOIIEHUS K MPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HU Ha 3€MIIE;

MOHUMAaHUSI TJIOOATBHOTO XapaKTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMAIIBHOW CPEIbI;



OCO3HAHMS HEOOXOAMMOCTH WCIIOJIb30BAHUS JOCTHKEHUW XUMHUH JJIS
peLIeHUs] BOIIPOCOB PALIMOHAIIBHOIO IPUPOIOIIOIb30BAHUS,

AKTUBHOIO HENPUATUA JACUCTBUM, TMPUHOCIAIIMX BpPEHN OKpPYXKAIOUIEH
MPUPOJHON cpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE IKOJIOTHUYECKHUE
MOCJICICTBUSA MPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATH UX;

HaJIMYUs Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHUS, YKOJOTUYECKON KYJIbTYPHI,
OIIbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMM B MO3HABATEJIbHOM, KOMMYHUKATUBHOMW W COLMAJIBHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS AaKTHUBHO MPOTUBOCTOSITH HUJEOJIOTHUU
xemodoOuu;

7) LUEHHOCTH HAYYHOI'O NMO3HAHUA:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 OOIIECTBEHHOM MPAKTUKH;

NMOHMMAaHUS CHeUUKA XUMHUU Kak HayKd, OCO3HaHUA €€ poiu B
dbopMHpPOBaHNY PAlMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3J@aHUU IIEJIOCTHOTO
MPEICTaBICHUS 00 OKpY>KAIOIIeM MHUpPE KaK O €IWHCTBE MPUPOJbI U YETOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOM
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIPABICHHOCTH W BaXXHOW pPOJIM B
CO3JaHUM HOBOM 0a3bl MaTepuaIbHOM KyJIbTYpbl, B PEIIEHUU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBOM W DKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00€CTICUCHUN
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YiieHA
00I1IeCTBa;

€CTECTBCHHO-HAYyYHOM T'PAaMOTHOCTH: [OHUMAHHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
NoJiyyaeMble 3HAHUS JJIsl aHAIU3a U OOBSICHEHUS SIBIICHUM OKPYXKAIOIIEro MUpa U
MIPOUCXOMAIINUX B HEM M3MEHECHHM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKTFOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOIIMXCS JaHHBIX C I1EIbI0 TOJyYEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XMMHUYECKUE 3HAHUS s
penieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

VMHTEpPECA K MNO3HAHUIO, UCCIIEIOBATENBCKOM AEATEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHHUIO |
caM0o00Opa30BaHUI0, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUW MO XHUMHUU B
COOTBETCTBUH C KM3HEHHBIMHU MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B paznudHbIX chepax mpodeccrHoHaaIbHOMI
JEATEIbHOCTH.



METANNPEIMETHBIE PE3YJIbTATbI

MeranpenMeTHble pe3yabTaTbl OCBOECHHUS MPOTPAMMBbI 10 XMMHHM Ha YPOBHE
cpeaHero o61ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE JU1sL dbopmupoBaHus MHPOBO33PEHUSA oOyuaromxcs
MEXAUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIIeHayYHbIE MOHSATHUS, OTpakKarolue
LEJIOCTHOCTh HAyYHOM KapTHHBlI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SBJICHUE,
polecc, CUCTEMa, HAyYHbIA (akT, MPUHUMII, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, UCcCceA0BaHne, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IpyTHUE);

yHUBEpCaJbHbIe y4eOHbIC NeUCTBUs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJsiTUBHBIE), oOecreynBaroIue (dbopmMupoBaHue (GyHKIHMOHATBHOM
IPAMOTHOCTH M COLUAJIBbHON KOMIETEHIIMU O0yYarOIINXCs;
CIIOCOOHOCTB o0yyaromuxcs UCII0JIb30BAaTh OCBOCHHBIE

MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M yHUBEpPCAIbHBIC y4cOHBIC
JICUCTBUS B MIO3HABATEIBHOW U COIMAJIBHOM MTPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIHLHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATHUBHBIMU W  PETryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

1) 0a30Bble JJOrUYeCKHUe AeHCTBUS:

CaMOCTOSITEILHO  (DOPMyIHpOBaTh W aKTyaIM3UpPOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1NN JCATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTH C MTOCTABICHHBIMU IEJISIMU;

HCIIOJIb30BaTh IMPHU OCBOCHMH 3HAHMN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHSATUM U YCTAaHABIMBATh UX B3aUMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS U1 OOBSICHEHUsI OTJAEIbHBIX (PaKTOB U
SIBIICHUM;

BHIOMpATh OCHOBAHUSI U KPUTEPUU [JJIs KiIacCU(PUKAIMU BEIIECTB H
XAMUYECKUX PEAKIIHI;

YCTaHABIMBATh MPUYUHHO-CICJICTBEHHBIC CBSA3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHAYKTUBHBIC, JI€YKTHUBHBIE, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHUS B paccMaTpUBAEMbIX
SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOIBI M 3aKIIFOUCHUS;

MPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XMMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMUYecKas (opmysia, YpaBHEHHE XUMHUYECKOH



peaKkuu — TMPU PEIIEHUH YUYEOHBIX MO3HABATEIbHBIX M TMPAKTHUYECKUX 3ajad,
NPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC MPECTABICHUS JJIS BbISBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEaKLUM.

2) 6a3oBble HCCIEA0BATEIbCKHIE ACCTBHS:

BJIAJ€Th OCHOBAMH METOJOB HAYYHOI'O IMO3HAHMUS BEIIECTB U XUMHUYECKUX
peakuuii;

dbopMyIMpPOBATH LIETU U 33J1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIHMPOBAaHHBIE BOMPOCH B KAayeCTBE MHCTPYMEHTA
MO3HAHUSA U OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJCTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOIIOJaTh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMylIupoBaTh
0000111eHNS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTATOB UCCIEAOBAHMS,
COCTaBJIATh 0OOCHOBAHHBIN OTUET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIEAOBATENBbCKOM U MPOEKTHON
NEeSATENbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY
IOMCKY METOJIOB pElIeHUs] MNPaKTUYECKUX 3a/1ad, NPUMEHEHUIO pa3InYHbIX
METO/I0B [TO3HAHHS.

3) pa6ora c ungopmanmueii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX HWHPoOpMauu (HAy4HO-
NoMmyJisipHas JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBbIE TMOCOOUS,
pecypcbl MHTEpHETa), aHaIM3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
NpeACTaBICHUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;

bopMyIMpPOBATh 3aMpPOCHl U MPUMEHSTH PA3NTMYHBIE METOJbI MPU TTOUCKE H
orOope wuHPOpMALMKM, HEOOXOJMMOM [JIsi BBIMIOJHEHHUS y4eOHBIX 3ajad
ONPEIEIIEHHOrO TUIIA;

npUOOpETaTh OMBIT WCHOJIB30BAHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMY  MpPEACTaBICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, T1arpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayecTBE CpeAcTBa HOpu pabdoTe cC
XUMHUYECKONH HMH(pOpMaIMeil: MNpUMEHATh MEXnpeAaMeTHble ((pusmueckue u
MaTEMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, (POpMYIIbl, a00peBUATYPHI, HOMEHKJIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJMYCCKUC CPCACTBA HATI'TLAIHOCTH.

KoMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIEe YUeOHbIe 1eliCTBUSA:



3aJ1aBaTh BOIMPOCHI [0 CYILIECTBY 00CYK/1aeMOi TEMbI B XOJ€ 1Uajora u/uiu
JUCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEIIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPEJITIOKEHHOM 3a1a4H;

BBICTYIIATh C MpE3CHTAIUCH pe3yIbTaTOB ITO3HABATCIIBHOW JESITEIbHOCTH,
MOJIYYEHHBIX CAaMOCTOSTEILHO WM COBMECTHO CO CBEPCTHHKAMU IIPH BBIIOIHCHUU
XMMHYECKOTO JKCIIEPUMEHTA, IMPAKTHUYECKOH pabOThI 10 HCCIIEJOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MpoekTa, U (GopMyIHMpOBaTh BHIBOIBI
10 pe3yjbTaTaM MPOBEACHHBIX HCCICAOBAHUN IyTEM COTJIACOBAHUS TO3HMIMNA B
X0J1e 00CYXICHUS 1 0OMEHAa MHCHUSMH.

PeryisiTuBHBIC YHUBepCAJbHbIE Y4eOHbIE 1eiiCTBUA:

CaMOCTOSITETILHO TUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIIbHYIO
JeSITeNIbHOCTh, Ompesenss e€ Iend W 3aJadd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jiaraéMblii aJrOpUTM JACHCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX U HCCIEJOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboee
b (dEKTUBHBIN CMOCO0 MX peHIeHHs ¢ Y4ETOM TIONYyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILECTBIIAITh CaMOKOHTPOJb JEATEIBHOCTH HAa OCHOBE CaMoOaHaln3a U
CaMOOIIEHKH.

IHNPEAMETHBIE PE3YJIbTATHBI

[IpeamMeTHbIe pe3ybTaThl OCBOCHUS MTPOTPAMMBI IO XUMHUH Ha YriyOJIEHHOM
YpOBHE Ha YPOBHE CpETHEro o0Iero o0pa3oBaHMs BKIIOYAIOT crienuduyeckue
JUTsl y4eOHOTOo npeameTa « XUMUS) HayYHbIe 3HAHUS, YMEHHS U CIIOCOOBI JIEHCTBUM
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BAHUIO 3HAHUMN, BUABI JCSITEILHOCTH
MO TIOJIYYEHUIO HOBOT'O 3HAHUS W NMPUMEHECHHIO 3HAHUM B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, & TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C XUMHUEN. B
IporpaMMe II0 XHMHUU NPEAMETHBIE PE3YyJIbTAaThl MPEACTABICHBI 110 TOJaM
V3y4CHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb TPEACTABICHUM: O MECTE€ U 3HAUYCHUH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00€CIEYEHUU YCTONYMBOIO
Pa3BUTHS YEIOBEYECTBA B PEIICHUH MPOOJIEM 3KOJIOTHYECKOU, SHEPTETUUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIAUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTHH, B oOecrieueHun PalHOHAIIBHOTO
MPUPOJIOTIOIB30BaHUs, B (OPMUPOBAHUU MHUPOBO33PEHHUS U OOIIEH KyJIbTYpbl
YelioBeKa, a TakKe DSKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBIO M IPUPOJHOM CPEAE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUX  3HAHUM, KOTOpass  BKIIKOYAET:
OCHOBOTOJIAraroIlIKe MOHATHS — XUMUUECKUIN 3JIEMEHT, aTOM, SIPO U 3JIEKTPOHHAS
o0ojouka artoma, s-, p-, d-aToMHBIE OpOMTaIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMa, TuOpuaAM3alus AaTOMHBIX OpOuTane, HOH, MOJeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (GopMmyibl (pa3BEpHYTHIC, COKpallIEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHass M NPOCTpPaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEpPbI, T'OMOJOTMYECKUWA psAJl, TOMOJOTH, YTIEBOAOPOJBI,
KHCIIOPO- U a30TCOJAEPKAIME OPraHWYECKHE COEIUHEHUsS, MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJISIDHBIE COEIMHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akon JI. W. MeHnneneeBa, Teopusi CTPOCHHS OPTraHUYECKUX
BemecTB A. M. byTnepoBa, 3akOH COXpaHEHHUsI MacChl BEMIECTB, 3aKOH COXPAaHEHUS
U TpeBpalleHUuss OHHEPrUM TMPU XUMHUUYECKUX pEeaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMUMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMAHHS TPUUMHHOCTU U CUCTEMHOCTU XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XMMHUYECKHX peakKIui, TEPMOJWHAMHUYECKMX U KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! [ u Il pona);
(dakToIOrMYecKue CBEICHHUSI O CBOWMCTBAaX, COCTaBe, MOJYYCHUH M 0e30macHOM
WCIOJIb30BAaHUU BAXKHEUIIIMX OPraHUYECKUX BEHIECTB B OBITY M MPAKTUYECKOMN
JEATeIbHOCTH ~ 4YEJIOBEKa, OOIMX  HAYYHBIX  NPUHIUINAX  XUMHYECKOTO
IPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOA, TEPEPaAOOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
OMMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHMUI;

c(OpMHUPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JJIsi COCTaBJIEHUSI MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUICCKUX
BEILIECTB;

COCTaBJISITh YPaBHEHMS XUMHYECKUX PEAKIMl M PacKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM  IOCPEACTBOM  COCTABJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHil, peaknmuii HOHHOTO OOMEHa MyTEM
COCTaBJICHHUS UX MOJHBIX U COKPAILIEHHBIX NOHHBIX YPAaBHCHUM;



M3TrOTaBIIUBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEUIECTB ISl WIUTOCTPALIUU
UX XMMHUYECKOT'0 U TPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpMUPOBAHHOCTb YMEHUI: YCTAHABJIMBATH MPUHAJJICKHOCTh H3YYEHHBIX
OpraHWYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINpeIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHUA TI0 CHUCTEMATHYCCKOUN
HoMmeHknarype (IUPAC) u npuBOIUTH TpUBHAIbHBIE HAa3BAaHWS IJIs1 OTAEIIBHBIX
NpeICTaBUTENIed OPraHMYECKUX BEIIEeCTB (ITUIICH, alleTWIICH, TOJYOJ, TJIUIEPHUH,
ATUJICHTJIUKONb, (EHOJ, (QopMallbAETUl, areTalbIACTHa, aleToOH, MypaBbHHAas
KHCJIOTA, YKCYCHasl KUCIIOTa, CTEApUHOBAs, OJICMHOBAs, MaJbMUTHHOBASI KUCJIOTHI,
TJIMIMH, aJaHuH, MaJibTo3a, (PpyKTO3a, aHWINH, TUBHHWI, U30IMPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

chOpMHUPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XHMHUYECKOW CBSI3U B
OpraHUYeCKUX COEAUHEHUSIX (KOBaJIGCHTHAsT W HOHHAs CBsI3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMHUPOBAHHOCTh yMEHUSI TPUMEHATH TOJOXKECHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bByTiepoBa aiis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOEHUS;

COPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTAaB, CTPOCHHE,
du3nYecKkre M XUMHUYECKHE CBONCTBA TUMUYHBIX MPEIACTABUTENICH pa3IMUHBIX
KJIACCOB OPraHMYECKHMX BEIIECTB: aJTKAHOB, IMKJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIIEBOJOPOJOB, CIUPTOB, ajbJCTUIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTHIX U CIOKHBIX PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHCIIOT, O€JKOB, YIJIEBOJOB (MOHO-, JTU- U TOJHCAXapuJioB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYI0  CBSI3b  MEXKAY HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKUX PEAKIHMil C KCHOJIB30BAHUEM CTPYKTYpPHBIX
dopmyr;

c(hOpMUPOBAHHOCTb YMEHHSI TMOJTBEPXKIATh Ha KOHKPETHBIX MpPUMEpPax
XapaKTep 3aBUCUMOCTH PEAKLIMOHHON CIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIAa KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOTHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yroiab), CHOCOOBI €ro mepepadboTKu U
MPaKTUYECKOE TPUMEHEHHUE MPOIYKTOB MepepadOTKH;

chOpMHUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHMA O €CTECTBEHHO-HAYYHBIX
METO/IaxX MO3HaHUS — HAOJIIOICHUH, U3MEPEHUHU, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHS TPUMEHSATH 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTH YMEHHUS MIPUMEHSITh OCHOBHBIE omnepanuu
MBICIIUTETILHON JESITEIIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3alINIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3EH — IS M3y4YECHUs
CBOMCTB BEUIECTB U XUMUYECKUX PEAKIIUI;

c(hOpMUPOBAHHOCTb YMEHUI: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C
MOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MAaTepUaIbHOrO0 EIUHCTBA MHUPA,
WCIIOJIb30BaTh CHCTEMHBIC 3HAHHS IO OPTaHUYECKON XUMHUU JUIsi OOBSICHEHUS
MIPOTHO3UPOBAHUS ABJICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOPMUPOBAHHOCTb YMEHMM: TPOBOJUTH PACUYETHl MO XUMHUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIUA C UCMOJIB30BAHUEM (PU3MUECKUX
BeMUMYMH (Macca, O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUID XHUMHUYECKOU
dbopMysbl BEIIeCTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIIM3UPOBATH U OLICHUBATH
C TO3UIUH  DKOJOTHYECKOM  O€30MacHOCTH  TMOCHEACTBHS  OBITOBOM |
MPOU3BOJCTBEHHOM JIEATETLHOCTH 4YEJOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCIOIB30BaTh MOJYYEHHbIE 3HAHUS JISl IPUHSITHUS TPAMOTHBIX PEIICHUN
po0JieM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHHUH: CAMOCTOSTENIBHO TUIAHUPOBATh U TPOBOJIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHUE M HU3YUYECHHE CBOWMCTB OpPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKLIUU YIJIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHUE SKCIEPUMEHTAIBHBIX
3a/lad MO pACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUIl
Oe3omacHOro oOpamieHusi ¢ BeHecCTBaMU H JIA0OPAaTOpPHBIM O0OPYIOBAaHUEM,
dbopMyIMpoBaTh II€JIb HUCCIENOBAaHMS, TPEICTABIATH B pazIuyHOM (dopme
pe3yJbTaThl SKCIEPUMEHTA, AHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHHIA:

coOJII0/1aTh MpaBuUiIa SKOJIOTHYECKH 11€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOU JEATEIbHOCTH B ILIEJISIX COXPAHEHUS CBOETO 370POBbS, OKpYKaroUIeh
IIPUPOJHOM CpPelbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOTO JICMCTBUS Ha JKUBBIE OPTaHU3MBbI
ONpeAeIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAs cMbICI nokaszarens [1/1K;

aHAJIM3UPOBATH 11€J€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

chOpMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATH IIEJICHANPABICHHBIA TOUCK
XUMUYECKOW MH(OPMAILIUK B PA3IMYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4dHas
auTepaTypa, cpeacTBa MaccoBoi uHpopmanuu, UHTepHET U Apyrue), KpUTUUECKU
aHATM3UPOBATh XUMHUYECKYIO WH(OpMaIuio, nepepadareiBath €€ ¥ MCIOJIb30BaTh
B COOTBETCTBHUH C MTOCTABJICHHONW Yy4eOHOH 3aauei.



11 KJIACC

[IpenmetHble pe3ynbTaThl OCBOEHHS Kypca «OOIas M HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHUNA: O MaTepUaIbHOM €IWHCTBE MHpAa,
3aKOHOMEPHOCTSIX M IO3HABAEMOCTU SIBICHHM HPHUPOABI, O MECTE€ M 3HAYCHUU
XUMHHM B CHCTEME €CTECTBEHHBIX HayK M €€ pOoju B OOECHEeUEeHUHU YCTONYHMBOIO
pPa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, DHEPreTHUYEeCKOM W MHINEBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI, CO3IaHUM HOBBIX MaTEpHUANIOB, HOBBIX
VCTOYHUKOB SHEPIrUH, B OOECHEUYEHHH PALMOHAIBHOIO MPUPOJIOIOIb30BaHUS, B
dbopMHpOBaHWK MHPOBO33PECHHSI W OOMmIed KyJIbTyphl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U TMPUPOJIHOMN

cpene;
BJIQJICHUE  CHUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpass  BKJIIOYACT:
OCHOBOMOJIAraloline TMOHITUS — XUMHUYECKHI D3JIEeMEHT, aToM, SApO aToMma,

M30TOIIbI, AJICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIC OpOUTAIH, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aToMa, TUOpUIM3als aTOMHBIX OpOUTaJeH, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJICKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKasi CBsi3b (KOBaJICHTHAs, WOHHAs, METaJUIM4YecKasi, BOJIOPOJIHAs),
KpUCTAJIIMYECKasl pelI€TKa, XHUMHUYECKasi peakius, pPacTBOpP, 3JIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, SJIEKTPOJIUTHYECKAsT JUCCOLMALMS, CTENEHb IHCCOLIMAIUU,
BOJOPOJIHBIN TIOKAa3aTelb, OKHUCIMUTENb, BOCCTAHOBHUTENb, TEIIOBOM 3ddexT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUECKON PEaKIIUi, XUMUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AIEKTPOJUTHYECKONW IHUCCOLUMAINU, TMEPUOAUUCCKUM
3akoH /[.11. MeHneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALCHUS SHEPTUU MPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTAaBa
BEILIECTB, 3aKOH JACHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMUH, MHUPOBO33PEHUYCCKHE 3HAHUS, JIKallMe B OCHOBE IMOHUMAaHUS
NPUYUHHOCTA W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
NpEACTaBICHUSI O CTPOCHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJSIPHOM U
HaJIMOJIEKYJISIDHOM YPOBHSIX; TMPEIACTABICHHS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX UM  KHHETHMUYECKHUX 3aKOHOMEPHOCTAX  HX
MPOTEKaHMs, 0 XUMHUYECKOM DPABHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAax;
(baKTOJIOTUYECKHE CBEJICHHUS O CBOWCTBAX, COCTaBe, MOJYUYCHHM U O€30MacHOM
WCIIOJIb30BaHUN BaKHEUIINX HEOPTaHMYECKUX BELIECTB B OBITY U MPAKTHUYECKOU
NESATEIPHOCTH  YEJOBEKa, OONMX  HAay4YHBIX  TMPUHIMIAX  XUMHUYECKOTO
MPOU3BOJICTBA;

c(hOpPMUPOBAHHOCTb YMEHUU: BBISIBISITh XapaKTepHbIC MPU3HAKU TOHSATUM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIONIUE TMOHATHUS MPU
OMMCAaHUN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUI;



C(OPMUPOBAHHOCTh YMEHHsI HCIIOJIb30BATh XMMMUYECKYI0 CHUMBOJIUKY JJIs
coctaBiieHuss GOpMyJd BELIECTB M  YPAaBHEHMM XHMHMUYECKHX  PpeaKIlui,
cuctematnueckytro HoMeHknarypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OINPEAETATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BHJ XMMUYECKON CBSI3M (KOBAJIEHTHAs,
WOHHAasA, METaJUINYeCKas, BOJOPOJAHAs), THUI KPHUCTALINYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c()OPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKON CBSI3M W THUIA KPUCTAJUIMYECKOM PEMIETKH, OOMEHHBIH U
JIOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

chOpMHUPOBAHHOCTh ~ yYMEHHWI:  KJIacCU(DUIMPOBATH:  HEOPTaHUYECKHE
BEIIECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUU IO PA3IMYHBIM MpU3HAKAM (YUCITY
U COCTAaBy pEarupyrolux BEIIECTB, TEIUIOBOMY A(M(EKTy peakuuu, U3MEHECHUIO
CTETICHEH OKHCICHHUS JJIEMEHTOB, OOpaTHUMOCTH, YYacTHIO KaTalu3aropa M
JPYTHUE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH I Kilaccu(pukanuu
U3Y4YaeMbIX BEIECTB U XUMUYECKUX PEaKIIUii;

c(OpMHPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI NEPHOJUYECKOTO 3aKoHa /1.
N. MenaeneeBa U I€eMOHCTPUPOBATH €0 CUCTEMATU3UPYIOILYIO, O0BICHUTEIHHYIO
Y IPOTHOCTHYECKYIO (QYHKIIUY;

chOpMHUPOBAHHOCTh YMEHUH: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHUYECKMX DJJIEMEHTOB II€PBOrO—4ETBEPTOrO MEPUOIOB
[lepuonnueckoir  cucremsl  J.M.  MeHngeneeBa,  UCNOJb3ys  MOHSTHUA
«IHEPreTUYECKHE YPOBHU», «IHEPreTUUYECKHE IMOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE IHEPTreTUUYECKHUE COCTOSHUS aTOMay;
OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
CoeMHEHUN 1o mnepuogaM u rpynnaMm Ilepuommueckon cucremsr /[l M.
MeHeneeBa, BAJIEHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYCK;

chOpMHUPOBAHHOCTh YMEHHMIA: XapakTEpU30BaTh (OMUCHIBATH)  OOIIHE
XUMHAYECKUE  CBOMCTBA  BEHIECTB  pA3JIMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYLIECTBOBAHHE T€HETHUYECKOM CBSI3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MIOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUM;

c(OPMUPOBAHHOCTb YMEHHUS PACKpPbIBaTh CYHIHOCTb: OKHCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUi MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
TUX pPEAKUUH; peakIMii MOHHOTO OOMeHa MyTEM COCTaBIEHUS HMX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHUW;  pEaKUMM  TUAPOIU3d;  PEaKIUil
KOMILIEKCO0Opa3oBaHus (Ha MpUMEPE THIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS);



chOpMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX pEaKUUi C YYETOM HX DHEPreTHUYECKUX XAPAKTEPUCTHK, XapakTep
W3MEHEHUSI CKOPOCTM XHUMHYECKOW pEeaKIMh B 3aBUCUMOCTH OT Pa3IUYHBIX
(aKTOpOB, a TAKXKE XapaKTEP CMEILECHUSI XUMUYECKOI'O0 paBHOBECHSI 11O/ BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunumn Jle [llarense);

chOpMHUPOBAHHOCTh yYMEHHUSI XapaKTEPHU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe HayyHble TPUHLMIBI XUMHYECKUX IPOU3BOJICTB; 11€JI€CO00Pa3HOCTh
MPUMEHEHUS! HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs] COOTHOLIECHHUS PUCK-TT0JIb3a;

chOpMHUPOBAHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUM O METOJIaX HAy4YHOIO
MO3HAHUSA SBJICHUM NpPUPOAbl — HAONMIOJIEHHe, H3MEpPEeHHE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peabHbIN U MBICIICHHBIN ), UCTIOJNb3YEMBIX B €CTECTBEHHBIX HayKaXx,
YMEHHUSI IPUMEHSTH 3TU 3HAHUS MPU IKCTIEPUMEHTATIHLHOM HCCIIEI0BAaHUN BEIIECTB
U s OOBSICHEHWS XMMHYECKUX SIBIICHHUW, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOM AEATEIbHOCTH YEIOBEKA U B TOBCETHEBHOM )KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITh B3aMMOCBSI3b XMMHUYECKUX 3HAHHUM C
MOHSATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0CO3HAHHOTO MOHUMAaHUS MAaTEPUATBLHOTO €IMHCTBA MUPA;

chOpMHUPOBAHHOCTh YMEHUS TMPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUM «MacCOBasi IOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASA KOHLICHTPALUS»;
Macchl BellecTBa WK 00bEMa raza Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WM 00BEMY OJHOTO M3 YUYaCTBYIOIIUMX B PEAKIMHU BEIIECTB; TEIIOBOrO 3ddekra
peaKkuu; 3Ha4eHUs BOAOPOIHOTO MOKa3aTessi pacTBOPOB KHCIOT U IIEJIOYEH C
U3BECTHOW CTEMEHBIO AMCCOLMANMM;, Macchl (00BEMa, KOJIMYECTBAa BEIIECTBA)
MPOAYKTa PEAKIHH, €CIU OJHO W3 MCXOJHBIX BEUIECTB JAHO B BHJIE PacTBOpa C
onpeieIEHHON MacCOBOM JI0JIell pacTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(uMeeT mMpUMECH); JOJM BBIXOJA MNPOAYKTa pEaKIUu; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUIAHUPOBATH W MPOBOAHTH
XUMUYECKUN  JKCIEpUMEHT  (MPOBEICHHE  peakiuid  HOHHOTO  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'0 COCTABa HEOPTaHUYECKUX BEIIECTB, ONPE/IEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIBI HWHIUKATOPOB, HM3y4YCHUE BIUSHUS
pasnuUYHBIX  (AKTOPOB HA CKOPOCTh XWMHUYECKOW  pEaKIMH, pEIICHUE
OKCIIEPUMEHTATIBHBIX 3adad 1o TemaMm «Mertamnsy u  «Hemeramnsi»y) ¢
coOJroIeHueM TpaBuil 0€30MacHOr0 OOpaIleHusl ¢ BEIIECTBAMHU U JJaOOPaTOPHBIM
o0opynoBanueM, (QopMyJIupoBaTh I€b HCCIENOBAHUS, MPEJICTABIATh B
pa3nuuHOM (Qopme pe3ynbTaThl AKCIEPUMEHTA, AHAIM3UPOBATH M OILEHUBATh HX
JIOCTOBEPHOCT;



chOpMHUPOBAHHOCTh YMEHHI: COOIOIATh MTpaBuJjia MOJb30BAHUS XUMHUYECKOM
nocyol ¥ JabopaTopHbIM 00OpyAOBaHWEM, OOpalleHHus C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSIMU IO BBHIOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH IIEJIeCO00pa3HOT0 TIOBEACHHS B OBITY W TPYIOBOM
JEATEIBHOCTH B LIEJSAX COXPAHEHUsSI CBOErO 3J0POBbs, OKPYKAIOIIECH MPUPOIHOU
Cpeapl M JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS, OCO3HAaBaTh OIACHOCTH
TOKCHYECKOTO JICMCTBHS HA >KUBBIE OPraHU3MBbI OINPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [1JIK;

c(hOPMUPOBAHHOCTh YMEHUMN: OCYILECTBIATh IIEJICHANPABICHHBIA TMOUCK
XUMUYECKON nHMOPMAIH B PA3TUYHBIX UCTOUYHHUKAX (Hay4dHas U yueOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHpopManuu, UHTepHET U Apyrue), KpUTHUIECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(pOpMaIHIO, TiepepadaTreiBaTh €€ M HCIIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHO 3a1auei.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Koan4yecTBo 4acoB

Ne HanMeHoBaHMe pa3/ieioB U TeM
n/n MPOrpaMMbI Bcero

Pa3nea 1. Teopernueckue 0CHOBBI OPraHN4YeCcKOi XUMHUH

[IpenmeT oprannueckoit xumuu. Teopus

1.1 CTPOECHUS OPTraHUYECKUX COeMHEHU A. M. 8
byrtneposa
Uroro no pazgeny 8

Paznen 2. Yriaesoaopoansl

[IpenenpHBIC YTIIEBOIOPOABI — aKAHBI,

2.1 5
LUKIIOAJIKAHbI

29 HenpenenbHble yriieBoJOpPOIbI: AJIKEHBI, 14
' QJIKaIUCHBI, aJIKMHBI

23 ApomaTtuyeckue yrieBoaopoabl (ApeHb) 8

54 [IpupoaHbIE HICTOYHUKH YITIEBOAOPOJIOB U UX 4
' nepepaboTKa

2.5 lNanioreHnIpon3BOAHBIE YTIIEBOLOPOAOB 4
Hroro no pasaeny 35

Pa3znen 3. Kuciopojaconep:kaiiue opranu4eckue coeIuHeHHsI

3.1 Cnuptsl. ®enon 11

KoHTpoJbHbIE
padoThl

IIpakTH4eckue
padoThbI

DJIEeKTPOHHBIE
(mudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edso00.ru/d69d{650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

bu6mmorexa [JOK
https://m.edso0.ru/d69d{650

bu6mmoreka [JOK
https://m.edsoo0.ru/d69d{650

bubmuoreka [JOK
https://m.edso0.ru/d69d{650

bu6mmorexa [{OK
https://m.edsoo0.ru/d69d{650

bubmuoreka [JOK
https://m.edso0.ru/d69d{650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOouuibHble cOeTUHEHMS: allbIETU/IbI U
3.2 keToHbl. KapOoHoBbIe KHUCTOTHL. ClI0KHBIS 21 1
s¢upsl. XKupsl

bu6mmoreka [IOK
https://m.eds00.ru/d69df650

bu6mmoreka [IOK

3.3 % 9 1
[VICBOJbE https://m.eds0o.ru/d69df650

Uroro no pazgeny 41

Pa3nea 4. AzoTcoaepikanue OpraHu4ecKue coeJHHeHHs

bu6mmoreka [IOK

4.1 A LA .b 12 1 2
MHHBL AMHHOKHCIIOTBL. HEJIKH https://m.edso00.ru/d69d{650

Uroro no pazgeny 12

Paspnen 5. BeicOKOMOJIEKY ISIPHbBIE COCIMHEHUS

bu6mmoreka [JOK

5.1 B 6 1
BICOKOMOJIEKYJISIPHBIE COCANHEHUS hitps://m.cdsoo.ru/d69df650

Uroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6


https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KUIACC

HanmeHoBaHue pa3/ie/ioB U TeM
NporpamMMel

Ne i/

Pasnen 1. TeopeTnueckue 0CHOBBI XUMHM

Crpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX
anemenToB JI. . Menaeneena

12 Crpoenue BemectBa. MHOroo6pasue
' BEIIECTB

1.3 XUMHUYECKHE PEAKIINH

Hroro no paszneny

Paznen 2. Heoprannueckast xumust

2.1 Hewmeramisl

2.2 Meranibsl

Uroro no pazgeny

Paznea 3. Xumus u :KN3HbL

31 MeToabl MO3HAHUSI B XUMUHU. XUMHUA U
' KU3Hb

Hroro no paszneny

KoanuyecTBO 4acoB

Bcero

11

19

39

31

23

54

KoHTpoibHbIe
padoTsbI

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [{JOK
https://m.edsoo.ru/2dd57124

bubnunoreka [JOK
https://m.edsoo.ru/2dd57124

bu6nunoreka [IOK
https://m.edsoo.ru/2dd57124

bubnunoreka [IOK
https://m.edsoo.ru/2dd57124

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57124

bu6mmoreka [IOK
https://m.edsoo.ru/2dd57f24



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

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoangecTBo yacoB
Ne T K
eMa ypoka
/i Yp Beero OHTPOJIbHbIE

padoThI

IIpeamer u 3HaueHUE

OPraHUYeCKO XUMHH,

MPEJICTaBICHUE O 1
MHOT000pa3uu OPraHUIECKUX
COEIMHEHU I

DJEKTPOHHOE CTPOCHHE aToMa
yriiepoia (OCHOBHOE U

BO30YXIEHHOE COCTOSTHUSA). 1
BasieHTHBIE BO3MOXHOCTH

aToMa yriepoja

Xumuyeckas CBs3b B

OpraHUYECKHUX COECTMHECHUSIX.
MexaHu3Mbl 00pa3oBaHHS 1
KOBaJICHTHOM CBSI3U, CIIOCOOBI

paspbiBa CBA3EH

Teopust crpoeHus
OPraHUYECKUX COCTMHEHHM A. 1
M. bytneposa

Bunsl nzomepun: CTpyKTypHas,
POCTPAHCTBEHHAS.
DneKkTpoHHBIE 3P PEKTH B
MOJICKYJIaX OPTaHUYECKUX

IIpakTHYeckue
padoThl

Jlara
U3yYeHHs

DJIeKTpOHHbIe HH(ppoBbIE
o0pa3oBaTe/IbHbIE PeCypChbl

bu6mmoreka [IOK
https://m.edsoo.ru/3686e6f5

bu6mmoreka [{OK
https://m.edsoo.ru/Oce6fd4c

bu6mmoreka [{OK
https://m.eds00.ru/8d39f5¢8

bu6mmoreka [IOK
https://m.edso0.ru/9e595cb8

bu6mmoreka [IOK
https://m.edsoo.ru/b0e61661



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

10

11

12

13

COeIUHEHNN

IIpencrasnenue o
KJaccu(uKaum u
CUCTeMaTHUYEeCKas
nomenkiarypa (IUPAC)
OpPTraHMYECKHX BEIIECTB

Knaccudukamus peaxkimii B
OPraHU4YEeCKON XUMHH

CucreMmaruzanus 1 00001IeHuEe
3HAHUU IO TEME

AJKaHBI: TOMOJIOTHYECKHM AL,
obmas popmya,
HOMEHKJIATypa U U30MepHus,
JJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

du3nyeckre U XUMHYECKHUE
CBOICTBA aJIKAHOB

Haxosxnenne aakaHoB B
npupoje. CriocoObI OTyISHUS
Y IPUMEHEHHUE aTKaHOB

[{uktoankaHbl: o0mmas
dbopmyna, HOMEHKIATypa U
HU30MEpHsI, 0COOCHHOCTH
CTPOCHUS M XUMHUYECKUX
CBOWCTB, CITOCOOBI IOJTyYEHUS 1
NpUMEHCHUE

Pemenue pacy€THbIx 3a1a4 Ha

Bbub6mmoreka [JOK
https://m.edsoo.ru/c212dd21

bu6mmoreka [JOK
https://m.edsoo.ru/ba5706aa

bu6mmoreka [JOK
https://m.edsoo.ru/87a37cab

bu6mmoreka [{OK
https://m.edsoo.ru/25a14636

bu6mmoreka [{OK
https://m.edsoo.ru/3137711c¢

bu6mmoreka [{OK
https://m.edsoo.ru/259b0a5b

Bbu6mmoreka [JOK
https://m.edsoo.ru/156730d2

bu6mmoreka [IOK
https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

onpeaeIeHue MOJIEKYJISIPHOU
(bOopMyJIBI OPraHHUYECKOTO
BEIIIECTBA [0 MACCOBBIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISAIINX
B ero cocTtaB. CucreMaTH3aLus
1 000011IeHIE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmas ¢popmyna,

HOMEHKJIaTypa, JIEKTPOHHOE U | bubnuoreka [IOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJieKyd1. CTpyKTypHas ¥ LIMC-
TpaHC-U30MEPHsI ATTKEHOB
duznyeckre 1 XUMUYECKHE
CBO¥CTBa ankeHoB. [IpaBuio 1 bubmmorexa LIOK

P https://m.eds00.ru/21069ccd
MapkoBHHKOBa
Crioco0OblI oNTy4eHus: u | bubnuorexa [JOK
MPUMEHEHHUE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padora Ne 1 mo

bub6mmoreka [{OK

"TT 1 1
Teme THIOIYHEHUE STUIICHA | https://m.edsoo.ru/0941eed8

W3y4YEeHHUE €ro CBOMUCTB"

Pemenne pac4€THbIX 3a7a4 HA

oTpeieTICHuEe MOJICKYJIIPHOI | bubnmorexa [JOK
(bOpMyJITBI OPTaHHYECKOTO https://m.edsoo.ru/e9ea9921
BelIeCTBa
AJnKaueHbl: CONPsHKEHHBIE,
W30JIMPOBAHHBIE,

bubmuoreka [JOK
KYMYJIMPOBAHHBIE. 1

https://m.edso0.ru/04298c0a

OcoOeHHOCTH JIEKTPOHHOTO
CTPOCHUS


https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

20

21

22

23

24

25

26

27

28

29

XUMHUYECKHAE CBOMCTBA
CONPSDKEHHBIX JTMCHOB

CriocoObI mosryueHust u
NPUMCHEHHE aJTKaIUCHOB
AJIKMHBI: TOMOJIOTHYECKHU PSiI,
oOmas ¢popmya,
HOMEHKJIaTypa, SJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PH3UYECKHe CBOMCTBA

XMMHYECKUE CBOMCTBA AJIKUHOB

KauecTBeHHbIE peakuuy Ha
TPOVHYIO CBSI3b

CriocoObl osryueHust u
[IPUMEHEHUE aJIKHHOB

Pemenue 3amad: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOMN
peakuuu

CucreMmatuzanus u 060001IeHue
3HAHUU IO TEME

ApEHBI: TOMOJIOTHYECKUH Psif,
obmias ¢popmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJ1 OeH30I1a U TOJyoa,
ux (U3HYECKue CBONCTBA

XUMHYECKUE CBOMCTBA apPEHOB:
peaKuru 3aMEeILCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/e561253d

bu6mmoreka [JOK
https://m.edsoo.ru/1aa81660

bu6mmoreka [JOK
https://m.edsoo.ru/68bb6ccdc

bu6mmoreka [JOK
https://m.eds00.ru/23493a93

bu6mmoreka [JOK
https://m.edsoo.ru/7b1c48da

bu6mmoreka [{OK
https://m.edsoo.ru/a6f9alea

bub6mmoreka [{OK
https://m.edsoo.ru/5db8e526

Bbu6mmoreka [JOK
https://m.edsoo.ru/a92a7094

bubmuoreka [JOK
https://m.edsoo.ru/a44alaed



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

30

31

32

33

34

35

36

37

38

39

XHWUMUYECKUE CBOKMCTBA APEHOB:
peaxkuu NprucoeIMHeHus,
OKHCJICHHE TOMOJIOTOB OeH3011a

Oc00EHHOCTH XUMUYECKUX
CBOMCTB CTHpOJIA

Pemienue pacuéTHbIX 3a1a4 Ha
OIIpEJIETICHUE MOJIEKYJIIPHON
(hOpMYyJIBI OPraHUIECKOTO
BEIIECTBA

CrniocoObl mosryueHus u
PUMEHEHHE apCHOB

I'eHeTHdeckas CBSI3b MEXIY
Pa3IMYHBIMH KJIacCaMu
YIJIEBOJIOPOJOB

Pacuétel no ypaBHEHUAM
XUMHYECKUX PEAKIUM.
CucreMaruzanys 1 00001IeHEe
3HAHWUM I10 TEME

ITpuponnsrii ras. [TomyTHele
He(TAHBIE ra3bl

KaMeHHBIH yroib 1 NpoayKThl
ero nepepadboTKu

Hedtb u ciocoOs1 €
nepepabotku. [IpumeHenue
MPOIYKTOB MepepadoTku HedhTH

I'ereTmueckas CBA3b MCXKOYy
Ppa3iIndYHbBIMHU KJIaCCaMU
yYriaeBogopoa0B

bu6mmoreka [IOK
https://m.edsoo.ru/a44alae4

Bbu6moreka [JOK
https://m.edsoo.ru/d5018a54

bu6mmoreka [JOK
https://m.edsoo.ru/53461a2c

bu6mmorexa [JOK
https://m.edsoo0.ru/6£717d09

bubmuoreka [JOK
https://m.eds00.ru/69b3398b

bu6mmoreka [JOK
https://m.edsoo.ru/2119de78



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

40

41

42

43

44

45

46

47

["anorenonpounsBogHbBIE
YTJIEBOJIOPOIOB: DJIEKTPOHHOE
CTPOEHUE; PEAKI[UU 3aMEILECHUS
rajjoreHa

JleiicTBHE 1I€JIOUECH Ha
raJIOTeHIPOU3BOIHBIE.
BzaumogeiictBue
JHUTAIOTCHAJIKAHOB C MarHUEM U
LUHKOM

Cucrematu3auus 1 0000I1IeHIE
3HAHWH 10 pa3eny
"YraeBogopoibr"

Konrponbnas padora no Teme
"YrneBonopopr"

[TpenensHbIE OJTHOATOMHBIE
CHHPTHI: TOMOJIOTHYECKUH PsijI,
obmras popmyna, CTpOCHUE
MOJIEKYJI, U30Mepus,
HOMEHKJIATypa,
kiaccudukanus, Gpuznyeckue
CBOMCTBa

XUMHUYECKHE CBOUCTBA
MPEACIIBbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl osryueHust u
NPUMCHEHHE OJJHOATOMHBIX
CIHPTOB

ITpoctbie 3¢upsr:
HOMEHKJIaTypa U U30Mepus,

bu6mmoreka [IOK
https://m.edso0.ru/82b4d759

bu6mmoreka [IOK
https://m.edsoo.ru/20e89122

bu6mmoreka [JOK
https://m.eds00.ru/95¢9¢298

bu6mmnoreka [JOK
https://m.edsoo.ru/df04c5cd

Bbu6mmoreka [JOK
https://m.edsoo.ru/26ee34fe

bubmuoreka [JOK
https://m.edso0.ru/484100000000000

bu6mmorekxa [JOK
https://m.edsoo.ru/c2¢c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

48

49

50

51

52

53

54

55

0COOCHHOCTH (HU3UYECKUX U
XUMHYECKHX CBOHCTB

MHOroaToMHbI€ CIIUPTHI:
STWJICHITIMKOJb U TIMUEPUH, UX
¢buznyecKkrue 1 XuMH4YeCKue
CBONCTBA

CriocoObI osryueHust u
NPUMECHEHHE MHOTOATOMHBIX
CIIHPTOB

deHou: CTPOCHUE MOJICKYJIBI,
¢du3nvecKkre CBOMCTBRA.
Tokcu4HOCTH PeHoIa

XuMuyeckue cBoicTBa (heHona

CrniocoObl osryueHust u
npuMeHeHHne QeHoa

[TpakTrueckas padborta Ne 2.
Pemenne skciepuMeHTATBHBIX
3aga4 no teme "CrnupThl U
denonsr"

CucreMaTuzanus 1 00001eHE
3HAHHUH 110 TEME

AJBIEruasl ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHUIBHON TPYMIIbI;
TOMOJIOTHYECKHE PABI, 001Ias
dbopmyna, u3omMepus U
HOMEHKJIaTypa

Bbu6moreka [JOK
https://m.edsoo.ru/ee4d84aa

bu6mmoreka [JOK
https://m.edsoo.ru/d12e567d

bu6mmoreka [JOK
https://m.edsoo.ru/2ce72618

bu6mmoreka [JOK
https://m.edsoo.ru/037ca5f9

bu6mmoreka [JOK
https://m.edsoo.ru/c77ddf4c

bu6mmoreka [OK
https://m.edsoo.ru/fd0ced(09

bu6mmoreka [IOK
https://m.edsoo.ru/1810cb9b

Bbu6mmoreka [JOK
https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa

56

57

58

59

60

61

62

63

ANbIeruapl 1 KETOHBL:

¢buznyeckue CBOMCTBA; peakuu

MMPUCOCAUHCHUA

Peaknuu oxucieHus u
KaueCTBEHHBIC PEAKIINH
albJETUI0B U KETOHOB

CrniocoObI mmosryueHHs
AJIbACTUA0B U KCTOHOB

OHOOCHOBHBIE TIPE/ICIbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHHSI UX
MOJIEKYT

W3omepust 1 HOMEHKIIAaTypa
KapOOHOBBIX KUCIIOT, HX
buznueckue cBOcTBa

XUMHUYECKHE CBOUCTBA
MPEACIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT

Oco0GeHHOCTH CBOWCTB
MYpPaBbUHOMN KHCIIOTBHI.
MHuoroo6pa3ue kapOOHOBBIX
KHUCIIOT

OCcoOEHHOCTH CBOMCTB:
HereILCJ’IBHLIX nu
apOMaTHYECKHX KapOOHOBBIX,
JTMKapOOHOBBIX,

FI/II[pOKCI/IKap6OHOBLIX KHCJIOT.

[IpencraBuTENN BBHICIIHX
KapOOHOBBIX KUCIIOT

bu6mmoreka [IOK
https://m.edsoo.ru/c887425¢

Bbu6moreka [JOK
https://m.edsoo.ru/a393baa9

bu6mmoreka [JOK
https://m.edsoo.ru/520d1c51

bu6mmorexa [JOK
https://m.edsoo.ru/fecOb113

bu6mmoreka [{OK
https://m.edso00.ru/700cc87b

bu6mmoreka [{OK
https://m.edsoo.ru/40e6e0e9

bub6mmoreka [{OK
https://m.edsoo.ru/bb31be71

bu6mmoreka [IOK
https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

64

65

66

67

68

69

70

71

72

[TonsiTE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT

CriocoObI mosryueHust u
IIPUMEHEHHE KapOOHOBBIX
KHUCIIOT

CnoxHble 3¢upsbr:
TOMOJIOTUYECKHUM psifl, oO1as
dbopmyiia, u3omMepus u
HOMEHKJIaTypa

dusnyeckue 1 XUMUYECKHe
cBoiicTBa 3¢hupoB

Pemenue pacuéTHbIX 3a7a4: 1o
YPaBHEHHUIO XUMHYECKON
peaxiuu, Ha ONpeelIeHNue
MOJIEKYJISIPHOM (hOpMyJIBI
OpraHMYEeCcKOro BellecTBa
[Tpaxtrueckas padota Ne 3.
Pemenue skcrnepuMeHTaIbHBIX
3aga4 1o Teme "KapOoHoBbIe
KuCIoThl. CliokHbIE HPUPHT"

XKupsi: ctpoenue, puzndeckue
Y XUMHUYECKUE CBONCTBA
(ruaponus)

OcoOeHHOCTH CBOWCTB JKUPOB,
COJZIEPKAIIUX OCTATKU
HETIPEICTBHBIX KUPHBIX
KUCIOT. JKuphl B ipupoe

Mp11a KaK COJIM BBICIINX

bu6mmoreka [IOK
https://m.edsoo.ru/0d162d9d

Bbub6mmoreka [JOK
https://m.edsoo.ru/7¢065¢9d

bu6mmoreka [JOK
https://m.edsoo.ru/adfffe6d

bu6mmorexa [JOK
https://m.edsoo.ru/ad6b94b2

bu6mmoreka [OK
https://m.edso00.ru/486671fb

bu6mmoreka [JOK
https://m.edsoo.ru/al9c5b98

bu6mmoreka [IOK
https://m.edsoo.ru/b0331922

bu6mmoreka [IOK
https://m.edso0.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565

73

74

75

76

77

78

79

80

KapOOHOBBIX KHUCIIOT, UX
moroliee aeiictsue. Ilonsarue o
CHHTETHYCCKUX MOOIINX
cpeactBax (CMC)
I'enermueckas CBA3b
YIJIEBOJOPOJIOB U
KHUCJIOPOJCOACPKAIINX
OpraHUYEeCKUX BEIECTB
Pacuérel no ypaBHEHUAM
XUMHYECKHX PEaKui

CucreMarusanus 1 00001IeHuEe
3HAHUU IO TEME

OO01as xapakTepucTHKa
YIJEBOOB U KJIaCCH(PHUKALUs
yII€BOAOB (MOHO-, TU- U
MOJIMCAXapUIbl)
MoHocaxapunsl: puznueckue
CBOICTBA U HaXOXACHHE B
pupoae

[IpuMeHeHne rroKo36I, €€
3HA4YCHUE B
JKU3HEJEATEIIBHOCTH OpraHu3Ma

Jucaxapunpl: caxaposa,
MajbTO3a U JIaKTO3a.
Haxoxnenue B mpupojie u
MIPUMEHEHUE TUCAXAPUJIOB

[Tonucaxapuasl: CTpocHUE
MaKpOMOJIEKYJI, (pu3nyeckue u

bu6mmoreka [IOK
https://m.eds00.ru/56790c96

bu6mmoreka [JOK
https://m.edsoo.ru/f8eaf2eb

bu6mmoreka [JOK
https://m.edso0o0.ru/7a9693al

bu6mmoreka [OK
https://m.edsoo.ru/b4bdda2d

bub6mmoreka [{OK
https://m.edsoo.ru/5e¢61122d

Bbu6mmoreka [JOK
https://m.edsoo.ru/eb0384¢e7

bubmuoreka [JOK
https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
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XHMHYECKHE CBOMCTBA,
MIPUMEHEHUE

ITonsiTve 00 NCKYCCTBEHHBIX
BOJIOKHAX

Perienue pacueTHbIX 3a1a4 Ha
OIIpEICIICHUE JIOJU BBIXO/1a
MPOJIYyKTa PEaKIiK OT
TEOPETUYCCKH BO3MOKHOT'O
CucreMaru3anus U 0000IIeHHE
3HAHUM 10 pa3jeny

Kontponbhas pabota no teme
"Kucnopoacoaepxariue
OpPraHUYeCKHE COCAMHEHUS"
AMUHBL: K1accuduKaims,
CTPOCHHE MOJIEKYJI, 00IIast
dbopmyna, nzomepus,
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBaA

XUMHYECKUE CBOMCTBA
anu(paTHICCKUX aMUHOB

AHUWJIVH: CTPOCHUE aHUIINHA,
0COOEHHOCTU XUMHUYECKUX
CBOVCTB aHUJIMHA

CrniocoObl osryueHus u
NpUMEHEeHHe anupaTHIECKUX
aMHHOB

AMMHOKHUCIIOTBI: HOMEHKJIATypa
U U30Mepus, pU3nuecKue

bu6mmoreka [JOK
https://m.edsoo.ru/6216e766

bu6mmoreka [JOK
https://m.edsoo.ru/7fde47ef

bu6mmoreka [JOK
https://m.edsoo.ru/08d4364c

bu6mmoreka [{OK
https://m.edsoo.ru/42c6678¢

bu6mmoreka [{OK
https://m.edsoo.ru/efa7e6ca

bu6mmnoreka [JOK
https://m.edsoo.ru/1bc5¢f80

bubmuoreka [JOK
https://m.edsoo.ru/39¢cd21f1

bu6mmorekxa [JOK
https://m.edsoo.ru/eal 38763

bu6mmoreka [IOK
https://m.edsoo.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
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cBoiicTBa. OTIOEeNbHBIE
MIPEACTABUTENH 0-aMHUHOKHCIIOT

XHUMHYECKHE CBOMCTBA
AMHHOKHCIIOT, UX
O1OoJ0rHYeCKOe 3HAYCHHUE
aMuHOKuCI0T. CHUHTE3 U
THAPOJIA3 TIENTHIOB

benku xak npupoaHsie
MOJIUMEPBI; CTPYKTYPhI OEJIKOB

XUMHUUYECKHUE CBOMCTBA OEIKOB

A3zoTcoaepikaiiue
TeTePOIUKINYECKIE
coenuHeHus. HykiienHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE U
ouonoruyeckas poib

ITpakTrueckas padorta Ne 4.
Pemenne skciepuMeHTAIBHBIX
3a/1a4 1o TeMe
"A3zoTcoaepxaniue
OpPraHUYeCKHe COeAMHEHUS"

[TpakTrueckast padora Ne 5.
PeIHeHI/IC E)KCHepI/IMeHTaJ'II)Hblx
3aza4 1o reMe "Pacro3HaBanue
OpPraHUYEeCKUX COCTUHEHUMN"

Konrponsnas padora no teme
"A3oTcoaepkaiiue
OpraHuYecKHue coequHeHns"

OCHOBHBIE TTIOHATHS XUMHUHU

Bbu6moreka [JOK
https://m.edsoo.ru/77df705a

bu6mmoreka [JOK
https://m.edso0.ru/429¢9899

bu6mmoreka [JOK
https://m.edso0.ru/6237306d

bu6mmoreka [JOK
https://m.edsoo.ru/521d1431

bu6mmoreka [JOK
https://m.edsoo.ru/8e3¢c02d1

Bbu6mmoreka [JOK
https://m.edsoo.ru/bde3fdf6

bubmuoreka [JOK
https://m.edsoo.ru/ce561bc7

bubmuoreka [JOK


https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
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99

100

101

102

BBICOKOMOJICKYJISIPHBIX
COEIMHEHHUH U METOBI UX
CHUHTE3a —II0JIUMEpU3aus u
MOJIMKOHICH AL

[Tnactmaccel. YTuinmsanusa u
nepepaboTKa ImiacTuka

DnacToMephl: HaTypalbHbIN
CHUHTETHUYECKUE KayUyKH.
Pe3una

BosiokHa: HaTypaibHbIE,
HCKYCCTBEHHBIE,
cuHTeTnueckue. [lomumepnr
CHEIMaJIbHOTO Ha3HAYEHUs

[TpakTuyeckas padora Ne 6.
Pemmenune skcriepuMeHTaTbHBIX
3aja4 1o teme "Pacrio3naBanue
IJIACTMACC U BOJIOKOH"

O000111eHNE U CUCTEMATU3ALMS
M3YYEHHOTO MaTepuaa o TeMe
"BbICOKOMOIEKYIIIPHBIE
coeuHeHUS"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/7aa63ebd

Bbu6mmoreka [JOK
https://m.edsoo.ru/82242e0f

bu6mmoreka [JOK
https://m.edsoo.ru/246103ec

bu6mmoreka [JOK
https://m.eds00.ru/5963a601

bu6mmoreka [JOK
https://m.edsoo.ru/3aebd77a

bu6mmoreka [JOK
https://m.edsoo.ru/6a22ble8



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

11 KUIACC

Tema ypoka

AtoMm. CocTaB aTOMHBIX sJIEP.
XUMHYECKUH dieMeHT. M130TOIIbI

CtpoeHue 3JIeKTPOHHBIX 000I0YeK
aTOMOB, KBaHTOBBIE YK CIIa

Knaccudukanus XuMHIecKux
2JIEMEHTOB (s-, p-, d-, f-371eMeHTHI)

Pacrnipenenenue 31€KTpOHOB 11O
ATOMHBIM OpOUTAISAM

DJeKTpOHHBIE KOH(UTYpAIIMK aTOMOB
3JIEMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUH

DNeKTPOHHBIE KOH(UTYpAIIK HOHOB.
DIIEKTPOOTPULIATETLHOCTh

[lepronnueckuii 3aKOH U
[Tepuoanueckasi cucteMa XUMUYECKUX
anemeHnToB JI. . Menpeneena, CBA3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX
VMU IIPOCTHIX U CJIOKHBIX BEHIECTB 10
rpyIIaM U nepuoaam

KoanyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6nmmoreka [IOK
https://m.edsoo.ru/59cl12ee

bu6mmorexa [IOK
https://m.edsoo.ru/b4d9fffa

bubmmoreka [JOK
https://m.edsoo.ru/61294af9

bu6nmoreka [JOK
https://m.edsoo.ru/f5f750fe

bu6mmorexa [IOK
https://m.edsoo.ru/8149e846

bu6mmoreka [{OK
https://m.edsoo.ru/a0764b24

bubmuoreka [JOK
https://m.edsoo0.ru/16957¢01

bubmmoreka [JOK
https://m.edsoo.ru/f8468927



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
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CucreMmaruzanys 1 0000IeHNE 3HAHUI
10 TEME

Bunsl xumndeckoii cBsa3u. MexaHu3MEI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
BonopoaHas cBs3b.
MexMOoJIeKyIsIpHbIE B3aMMOACHCTBUS

BanenTHOCTE M BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBsI3b
3JIEKTPOHHOM CTPYKTYPbI MOJIEKYJI C UX
r€OMETPUYECKUM CTPOEHUEM

HpeI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAaB U HOMCHKIJIATypa

BCH_ICCTBa MOJICKYJIAPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS. Tuner
KPHUCTAITNIMICCKUX PCIICTOK U CBOMCTBa
BCIICCTB

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBnenne o KOJIOUAHBIX
pacTBopax

HctunHble pacTBOPHI: HACBHILIEHHBIE U
HEHACBILLCHHbIE, PACTBOPUMOCTD.
Kpucrannoruaparst

CrniocoObl BbIpa)keHUsI KOHLIEHTPALlUU
pacTBOpOB

Pemenne 3aa4 ¢ UCIIOIb30BaHUEM
MOHATHH "MaccoBas JOJII
nn

pacTBOpEHHOTO BemiecTBa", "MosipHas
KOHIeHTpanus"

bu6mmorexa [IOK
https://m.edsoo.ru/8fad2942

bu6mmoreka [IOK
https://m.edsoo.ru/5a8072af

bu6nuoreka [JOK
https://m.edsoo.ru/3d2ca093

bu6mmoreka [IOK
https://m.edsoo.ru/8c66b12a

bu6nmmoreka [JOK
https://m.edsoo.ru/e167635b

bu6mmorexa [IOK
https://m.edsoo.ru/da2¢70e4

bu6mmoreka [{OK
https://m.edsoo.ru/e9ccdd8d

bubmuoreka [JOK
https://m.edsoo.ru/328e653a

bubmuoreka [JOK
https://m.edsoo.ru/785e0ab4



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

Cucremarusanuys U 0000IEHUE 3HAHUM
10 TEME

KonTponbHas pabota mo Temam
"Crpoenue atoma. Ilepunonnuecknii
3akoH u [lepuonnueckas cuctema
XUMHUYECKUX 3jieMeHToB J[. 1.
Menneneesa", "CtpoeHue BelecTna.
MHoroo6pasue BemiecTs"

Knaccudukanus XuMuueckux peakuun
B HEOPIaHUYECKOW U OPraHU4eCKON
XUMHH. 3aKOH COXPAaHEHHS MacChl
BEIL[ECTB; 3aKOH COXPAaHEHUs U
IIPEBPAILECHNS SHEPTUU TIPH
XMMHYECKHUX PEaKIMAX

TennoBbie 3 (HEeKTh XUMUYIECKIX
peakuuil. Tepmoxumuueckue
ypaBHEHUS

Brerurciienus no ypaBHeHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHYECKUM YPABHEHUSIM

CKOpOCTh XMMHUYECKOHN peaklnH, €€
3aBHCUMOCTH OT Pa3IMUHBIX (PAKTOPOB.
Karanus u xatanuzatopsl

['oMOreHHBIE U TETEPOrCHHBIE PEAKIINH
[IpakTuyeckas padora Ne 1 o reme
"BnustHAe pa3IuaHBIX (PAKTOPOB HA

bu6mmorexa [IOK
https://m.edsoo.ru/bf9e108d

bubmuorexa [JOK
https://m.edsoo.ru/8d2c6al3a

bu6nuoreka [JOK
https://m.edsoo.ru/70a60aa4

bu6nuoreka [JOK
https://m.edsoo.ru/6335cdd2

bubnuoreka [JOK
https://m.edsoo.ru/d1db86da

bu6nmmoreka [JOK
https://m.edsoo.ru/87b13954

bubmmoreka [JOK
https://m.edsoo.ru/l1facaldl



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
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33

34
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36

37

CKOpPOCTbh XUMHYECKOU peakun"

OO6patumMbie 1 HEOOpaTUMBIEC PEAKIINH.

XUMHUYECKOE PABHOBECUE

[TpaxTrueckas padota Ne 2 o Teme
"BausiHue pa3auuHbIX (GaKTOPOB HA

IMOJIOKCHUE XUMHNYCCKOI'O paBHOBeCI/Iﬂ"

DIIEKTPONIUTHYECKAs AUCCOLIMALIUS.
CunbHbIe U cllabble AIEKTPOIIUTHIL.
Crenenp aucconuanyuu

WNonnoe npoussenenue Boapl. Cpena
BOJHBIX PAaCTBOPOB. BogopoaHsIii
nokasatenb (pH) pactBopa
I'maponus coneit. Peakuuu,
IIPOTEKAIOIINE B PaCTBOPAX
3JIEKTPOJINTOB

[Ipaktuueckas padora Ne 3 mo Teme
"XHUMHUECKHE PEAKIIUU B PACTBOPAX
AJIEKTPOJIUTOR"
OKHCIUTETBHO-BOCCTAHOBUTEIBHEIE
peakuuu. Baxueniime OKUCIUTENN U
BOCCTaHOBUTEIIN

Metoa 37eKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) OajaHca

DJEeKTPOJIN3 paCTBOPOB U PACILJIABOB
BEILIECTB

Pemenne 3aa4 pa3IMYHbIX TUIIOB

Pemienne 3a1a4 Pa3/INYHbIX TUIIOB

bu6nuoreka [JOK
https://m.edso0.ru/3095219b

bu6mmoreka [IOK
https://m.edsoo.ru/3bf34e17

bu6mmorexa [IOK
https://m.edsoo.ru/5f766bdf

bu6mmoreka [IOK
https://m.edsoo.ru/3966ca89

bu6nuoreka [JOK
https://m.edso00.ru/09d5a9bd

bu6nmoreka [JOK
https://m.edsoo.ru/2e3daeb0

bu6mmorexa [IOK
https://m.eds00.ru/56226060

bu6mmorexa [IOK
https://m.edsoo.ru/fb691387

bubmuoreka [JOK
https://m.edsoo.ru/93{b97d2

bubmuoreka [JOK
https://m.edsoo.ru/5a859d16

bubmuoreka [JOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
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CucreMaruzanys U 0000IeHNE 3HAHUI
o TeMe "Xumuyeckue peakuuu'

KontponsHas pabota o teme
"Xumuaeckue peakiuu'

IlonoxxeHrue HEMETaIOB B
[Iepronnueckoit cucTeMe XUMUYECKUX
anementoB 1. . Menneneepa u
OCOOEHHOCTH CTPOEHUS UX aTOMOB.
dusznyeckue CBOMCTBA HEMETAIIOB

AnoTponusi HEMETauIoB (Ha IpUMeEpe
KHUCIIOpOJ1a, cephl, hocdopa u
yriiepoa)

Bogopon: nonyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. [ 'napuabl
l"anorensr: HAX0XICHHUE B IPUPOJIE,
CHocoObl OTyUYeHus!, PU3NUYECKUe U
XUMHYECKHE CBONCTBA

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPKALLUE COSTMHEHMS
raJloreHoB

JlabopaTopHbIe 1 IPOMBIILIICHHBIS
CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB.
[IpumeHeHne raloreHoB 1 ux
COEIMHEHUI

[Tpaktuueckas padora Ne 4. Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Tanorensr"

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

bu6mmorexa [IOK
https://m.edsoo.ru/c161eb85

bu6nuoreka [JOK
https://m.edsoo.ru/a8a0a930

bu6nuoreka [JOK
https://m.edsoo.ru/8ca2dcad

bu6nmoreka [JOK
https://m.edsoo.ru/ef92c¢91c¢

bu6mmorexa [IOK
https://m.edsoo.ru/0aa8f613

bu6mmoreka [{OK
https://m.edsoo.ru/4e223795

bu6nuoreka [JOK
https://m.edsoo.ru/6b3255e6

bubmuoreka [JOK
https://m.edsoo.ru/6971aca4

bubmuoreka [JOK
https://m.edsoo.ru/8b26fecd



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
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Kucnopon: nabopaTopHeie u
NPOMBIIIJICHHBIE CIIOCOOBI MOTYyYCHHS,
duznyecKrue 1 XUMUIECKIEe CBONCTBRA.

O30H. HpI/IMCHeHI/Ie KHCJIOpOJa U O30HA

OKcHIbl ¥ IEPOKCHIBI

Pemenue 3amau Pa3JIMYHbIX TUIIOB

Cepa: HaxOJIeHUE B PUPOJIE,
CrocoObl ONMy4YeHusi, PUINIECKUE U
XUMHUYECKHUE CBOWCTBA

CepoBoniopo1, cynbhust

Kucnopoacoaeprxaiiue coeTMHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHCJIOTHI

[IpakTuueckas pabora Ne 5. Pemenue
AKCTICPUMEHTAIBHBIX 3314 110 TEME
"Cepa u e€ coequHeHus"

A30T: HaX0XK/ICHUE B IPUPOJIC,
CIoCcoObI OJTyYeHHUsI, PU3UUECKUE U
XHMHYECKHE CBOMCTBA. AMMUAK,
HUTPUIBI

Kucnopoaconepxamnme coefuHeHNs
azora. OcOOEHHOCTH CBOMCTB a30THOM
KHUCIIOTBI

[IpumeHeHne a30Ta ¥ €ro COSAMHEHUI.
A30THBIE y100peHHS

bu6mmorexa [IOK
https://m.edsoo.ru/c8abc36a

bu6mmorexa [IOK
https://m.edsoo.ru/5¢8816a0

bu6mmoreka [IOK
https://m.eds00.ru/2b6d8b4b

bu6mmoreka [IOK
https://m.edsoo.ru/46afael6

bu6nmoreka [JOK
https://m.edso0.ru/7¢875999

bu6mmorexa [IOK
https://m.edsoo.ru/8cfa2548

bu6mmoreka [{OK
https://m.edsoo.ru/0afb05e4

bu6mmorexa [IOK
https://m.edsoo.ru/badd2255

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

bubmuoreka [JOK
https://m.edsoo.ru/129f5059



https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
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®docdop: HaxoKIEHUE B IPUPOJIE,
CIOCOOBI MOJTyYeHHMsI, PU3UUECKHUE U
XuMH4eckue cBoiictBa. Dochuapt u
dochun

Oxkcunpl pocdopa,
dbochopcoaepxkamue KucaoTel. Conu
bochopHON KHCIIOTHI

[Mpumenenne docdopa u ero
coenuHeHuil. @ocopHbie y100peHUs

[IpakTuyeckas padora Ne 6. Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TEMe
"A30T u pocop u ux coenuHeHU"
VYrnepoa: HaxokIeHUE B IPUPOJIE,
IJIOTPONHbIE MOAU(DUKALINY;
¢du3nueckre 1 XUMUYECKHE CBOMCTRA,
NpUMEHEHNE

Oxkcua yriepona(Il), oxkcun
yrinepona(IV), yroneHas kuciora u eé
COJIH

Pemenne 3a/1av Pas3JIMIHbIX TUIIOB

Kpemuuii: Hax0JI€HHE B IPUPOJIE,
CrocoObl OMy4YeHus!, PUINIECKUE U
XUMHYECKHE CBONCTBA

Oxkcupn kpemuusi(1V), kpemHueast
KHCIJIOTA, CUJIMKAThI

[IpruMeHeHne KpeMHHUS U €ro
coennHeHuil. CTEKI0, €ro NoJy4YeHHe,

bu6mmorexa [IOK
https://m.edsoo.ru/9a6b43ec

bu6mmorexa [IOK
https://m.edsoo.ru/c7a2d429

bubmuoreka [JOK
https://m.edsoo.ru/a218070a

bu6mmoreka [IOK
https://m.edsoo.ru/8175ac3f

bu6nmmoreka [JOK
https://m.edsoo.ru/1eb1919¢

bu6mmorexa [IOK
https://m.edsoo.ru/dba58adf

bu6mmorexa [IOK
https://m.eds00.ru/6029b609

bu6mmorexa [IOK
https://m.edsoo.ru/143558ab

bubmuoreka [JOK
https://m.edsoo.ru/3170e7b1

bubmuoreka [JOK
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cetb



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
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68

69

70

71

72

73

74

75

76

BHUBI CTCKIIA
Pemenne 3aa4 pa3IM4YHbIX TUIIOB

CucreMmarusanuys U 0000IeHUE 3HAHUM
o teme "Hemerauisr"

KonTponbHas pabora o teme
"Hemeramnsr"

AHanu3 pe3yJibTaTOB KOHTPOJIbHOM
paboThI, KOPPEKIIHS OMTHUOOK

[Tonoxxenne MeTaoB B
[Tepronnueckoit cucteMe XMMUYECKUX
31eMeHTOB. OCOOEHHOCTH CTPOCHUS
3JIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB

OO0mue ¢puznyeckne CBOMCTBA
MeTaiuioB. [I[puMeHneHne MeTaaioB B
OBITY U TEXHUKE

CnnaBsl MetasuioB. Kopposus
METaJIJIOB

Pemenue 3amau Pa3JINYHBIX TUIIOB

DNEKTPOXUMHUYECKUN Psii HAllpsLKEHUI
MeTauioB. O0IIMe CrIoCOOBI MOTy4YEeHUs
METAJIJIOB

OOw1as xapakTepucTika Meranios [A-
rpynnsl [lepuoanueckoit cucteMbl
XUMUYECKUX ieMeHTOB. Harpuii u
KaJIMii: oJy4YeHue, pusnueckue u

bu6mmoreka [IOK
https://m.edsoo.ru/b624{801

bu6nuoreka [JOK
https://m.edsoo.ru/6e864db5

bu6mmoreka [IOK
https://m.edsoo.ru/d0484c76

bu6mmorexa [IOK
https://m.edsoo.ru/2b7¢9510

bu6mmoreka [IOK
https://m.eds00.ru/9839¢c16¢

bu6mmorexa [IOK
https://m.edsoo.ru/51dac9d3

bu6nmoreka [JOK
https://m.edsoo.ru/42b872¢3

bu6nmoreka [JOK
https://m.edsoo.ru/e3de37b6

bubmuoreka [JOK
https://m.edsoo.ru/94eb377a

bu6mmorexa [IOK
https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
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78

79

80

81

82

&3

84

85

XHUMHUYCCKHUC CBOfICTBa, IIPUMEHCHUC
ITPOCTBIX BEIIECTB U UX COGI[I/IHCHI/II‘/'I

O6mias xapakrepuctruka metaiuioB [1A-
rpymisl [lepuoanyeckoi cucteMbl
XMMHYECKHUX JIEMEHTOB. Maruui u
KaJbIUil: Mody4yeHue, pusndeckue u
XUMUYECKHE CBOWCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCIUHEHUI

JKECTKOCTH BOABI U CIIOCOOEI €6
yCTpaHEHUS

AnmoMuHwmiA: IMMOJIy4YCHHC, (I)I/I3I/IIICCKI/I6 u
XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC

AmMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH/IA aTFOMHUHMUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS, KX
MpUMEHEHNE

Pemenne 3a/1av Pas3JIMIHbIX TUIIOB

[IpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 110 TEME
"Mertasuisl IJIaBHBIX OArpyIn”

OO01m1ast XxapakTepUCTHKA METAJIJIOB
no6ouHsIX noarpymni (b-rpymm)
[lepronnveckoit cHCTEMBI XUMHUECKUX
3JIEMEHTOB

®u3nuecKrue 1 XUMHYECKHE CBOMCTBA
XpOMa M €ro COeIUHEHUN, UX
MIPUMEHEHUE

Baxueiimne coenMHEeHNs Maprasua.

bu6mmoreka [IOK
https://m.edsoo.ru/7¢3e49¢c0

bu6mmoreka [IOK
https://m.edsoo.ru/c74bfae9

bu6mmoreka [IOK
https://m.eds00.ru/0e79b266

bu6nmmoreka [JOK
https://m.edsoo.ru/5d12d318

bubmmoreka [JOK
https://m.edsoo.ru/27a4af43

bubmmoreka [JOK
https://m.edsoo.ru/610d7431

bubmuoreka [JOK
https://m.eds00.ru/991 1bef3

bubmmoreka [JOK


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

86

87

88

89

90

91

92

93

94

Ilepmanranat Kayius, €ro
OKHUCJIUTEIbHBIE CBOMCTBA

dusnueckue 1 XUMUYECKHUE CBOMCTBA
JKenesa u ero coenuHeHui. [lomydenue
Y IPUMEHEHUE CIUIaBOB KeJe3a

du3ndecKue U XUMUYECKHE CBOMCTBA
MEIU U €€ COSIMHECHUM, UX
pUMEHEHUE

dusnyeckre 1 XMMHUUECKHE CBOMCTBA
IIMHKA U €r0 COeTUHEHUM, UX
npuMeHeHue. [ uapoKCOKOMILIEKCHI
ITMHKA

[Tpaxtrueckas padota Ne 8. Pemnenne
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"Mertasuiel TOOOYHBIX OArpymI”

Pemenne 3a/1av Pas3JIM4HbIX TUIIOB

O00011eHrE U CUCTEMATU3 AL
M3YYEHHOTO MaTepHalia 1o TemMe
"MeTtamis!"

KoHnTponbHas paboTta 1mo teme
"Meramis!"

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThl, KOPPEKITUS OMHUOOK

Pouib xuMuu B oOecrieueHUM
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA.
[TonsTHE O HAYYHBIX METOAAX
UCCIICIOBAaHHS BEIIECTB

https://m.eds00.ru/039d69c8

bu6mmoreka [IOK
https://m.edsoo.ru/1b7{8741

bu6nuoreka [JOK
https://m.edsoo.ru/2bc01954

bu6mmoreka [IOK
https://m.edsoo.ru/b1{2beal

bu6mmorexa [IOK
https://m.edsoo.ru/a6e352ea

bu6mmorexa [IOK
https://m.edsoo.ru/a8b83d8&3

bu6mmorexa [IOK
https://m.edsoo.ru/e91{e975

bu6mmorexa [IOK
https://m.edsoo.ru/83f63ea3

bubmmoreka [JOK
https://m.edsoo.ru/9ebff2{d

bubmmoreka [JOK
https://m.edsoo0.ru/080fe 10



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

95

96

97

98

99

100

101

102

HayuHble mpUHIMIIBI OpraHU3auu
XMMHYECKOI0 ITPOU3BO/ICTBA.
[IpombInieHHBIE CLIOCOOBI TOTYYEHUS
BAKHEWILINX BEUIECTB

XUMUYECKOE 3arpsi3HEHNE
OKPY’KaIoIIeH Cpepl U €ro
MIOCJIEICTBUS

XHUMHA U 310POBbE YEIOBEKA.
JlexapcTBeHHBIE CpEACTBA

Xumus nuiy. Poinb XuMun B
obecreyeHny MUILEeBO 0€30I1aCHOCTH

KocmeTrnueckue u napdromepHbie
cpenctBa. beiToBas Xxumus

XuMHS B CTPOUTENBCTBE. BaxkHeimme
CTPOUTEIIBHBIE U KOHCTPYKI[MOHHBIE
MaTepHuabl

XHMHA B CENBCKOM XO3SHCTBE.
Opranuueckue 1 MUHEpaJIbHbIE
ynoOpeHus

Cucremaru3zanus 1 000011IeHNe 3HAaHUN
10 TEME

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmorexa [IOK
https://m.edsoo.ru/2e45a44f

bu6mmorexa [IOK
https://m.edsoo.ru/9f1 1bf51

bu6nuoreka [JOK
https://m.edsoo.ru/a6552721

bu6mmoreka [IOK
https://m.edsoo.ru/1f7b5bd2

bu6mmorexa [IOK
https://m.edsoo.ru/da42d5a9

bubmmoreka [JOK
https://m.edsoo.ru/61e69003

bubnmnoreka [JOK
https://m.edsoo.ru/fd39587d

bu6mmorexa [IOK
https://m.eds00.ru/db979¢70



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




IMPOBEPSIEMBIE HA EI'D 11O XUMWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3SOBAHUS

Kon
NpoBepPsIeMOro
TpeOoBaHUSA

1

1.1

1.2

1.3

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM Pe3yJbTaTaM OCBOEHUS
OCHOBHOIi 00pa30BaTeJIbHON MPOrpaMMbI CpeIHero 001ero
oOpa3zoBaHus

BrnaneHnue cucteMo XUMUYECKUX 3HaHPII>i, KOTOpas BKIIKOYACT:

OCHOBOITOJIATAOUINE TOHATHS (XMMHUYECKUH 3JIEMEHT, aToM, H30TOIIbI,
3JIEKTPOHHAs 000JI04Ka aToMa, s-, p-, d-3IEeKTPOHHBIE OPOUTAIM aTOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSSHME aroMa, HOH, MOJIEKYIIa,
BaJICHTHOCTb, AJIEKTPOOTPHULIATENILHOCTD, CTENEHb OKHCJIEHUS,
XUMHYecKass CBsA3b (O- M T-CBSI3b, KpaTHbIE CBSA3M), TUOpHIM3ALUSL
aTOMHBIX oOpOuTaned, KpUCTalJIMYecKas peleéTka, MOjb, MOJIApHAs
Macca, MOJSpHbIH 00BEM, MOJSpHAas KOHLEHTpAlMs, pPacTBOPbI
(MCTHHHBIE, NUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOIHBIN
cKeseT, (YHKIMOHAJIbHAs TpyIlNa, pajukall, U30Mephl, CTPYKTypHas
dopmyna, u3zomepus  (CTpyKTypHas,  TreomeTrpuuyeckas  (uuc-,
TPaHCU30MEpHS), TOMOJIOTUYECKUN psA, TOMOJIOTH, YTJIEBOAOPOAbI,
KHCJIOPO/- U a30TCOACpKAIUe COCAMHEHUS, OMOJIOTUYECKH aKTHBHBIC
BelleCTBa (YIIeBObl, JKUPbI, OCIKK), MOHOMED, TOIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEJMHEHUS, KDEKUHT, PUPOPMHUHT, THUIIBI
XUMHUYECKHX PEaKIUi (OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE, B5K30- U
SHJIOTEPMHUUYECKHE, PEaKIUi HOHHOTO OOMEHa, TOMO- U Te€TepOTeHHbIE,
o0paTUMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOIUTHI,
ANIEKTPOJINTUYECKAsT JUCCOLUALMS, CTENIEHb TUCCOLMALNN, OKUCIIUTEb,
BOCCTAHOBUTENb, JJEKTPOJIM3, CKOPOCTb XUMHYECKOW peakiuH,

XUMUYECKOE PABHOBECHUE)

TEOPUM U 3aKOHBI (TEOpUS XUMHUYECKOTO CTPOEHHUS OpPraHWYECKUX
BemectB A.M. bytnepoBa, Teopus 3JIEKTPOIUTHUYECKON THUCCOLUALNH,
ITepuonnueckuit 3akon J[.M. MeHneneeBa, 3aK0H COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHMBOJUYECKUM SI3bIK XUMHUHU, MHPOBO33PEHUECKHUE
3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUN, COBPEMEHHBIE MPEACTABICHUS O CTPOCHHUH

BC€IICCTBA HA aTOMHOM, MOJICKYJIAPHOM U HAJIMOJICKYJISIPHOM YPOBHAX

MMpEACTAaBJICHUA 0 MEXaHU3Max XUMHUYCCKUX pCaKHHﬁ,

TCPMOIUHAMHUYCCKUX u KHHCTHYCCKHX 3aKOHOMCPHOCTAX nux



1.4

1.5

2.1

2.2

3.1

3.2

4.1

4.2

4.3

IMPOTCKAHUA, O XUMHUYCCKOM PABHOBECHHU, TUCIICPCHBIX CUCTEMAX

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCIACHHUSA O CBOﬁCTBaX, COCTaBC, IIOJYUCHUHU U
0e30macHOM HUCIIOJIB30BaHNU BayKHEHIITHX HCOPTaHNUYCCKUX n
OpraHn4CCKUX BCIICCTB B GBITy n Hp&KTH‘-ICCKOfI JACATCIIbHOCTH

YeJIoBeKa
o0IIyie HaydHbIC MPUHIUIBI XUMUYECKOTO MPOU3BOJCTBA (Ha mMpuUMeEpe
MPOU3BOJCTBA CEPHOM KHUCIOTHI, aMMHaKa, MeETaHOJa, IMepepadOTKH
HeTH)

ChopMuUpOBaHHOCTh YMEHUH BBISBIISTH:

XapakKTCPHbIC IIPHU3HAKK W  B3aWMOCBA3b  HM3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATE COOTBETCTBYIOIIMWC IIOHATHUA IIPpHU OIIMCAHUKU CTPOCHHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALLCHUN

B3alMOCBSI3b XMMUYECKUX 3HAHUM C MOHATHSIMH U IpPeICTaBICHUSIMU
JOPYTUX TPEAMETOB AJsi O0ee OCO3HAHHOTO MOHMMAHUS U OOBSICHEHUS

CYIITHOCTHU MAaTCPUAJIBHOT'O €AUHCTBA MHPa
C(bOpMI/IpOBaHHOCTL YMCHUA UCTI0JIb30BATh:

HAaUMEHOBAHHUSI XHUMHYECKHX COCIMHECHHUIM MCKAYHAPOAHOTO COM03a
TCOpeTI/I‘IeCKOﬁ n HpHKHaHHOﬁ XUMHUU W TpPUBHUAJIBHBIC HAa3BaHUA
BCIICCTB, OTHOCAINIUXCA K HN3YUCHHBIM KjJIacCaM OpPraHU4Y€CKUX H

HEOPraHWYECKUX COCIMHEHUN

XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBJIEHUS (DOPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (POPMYJI OPraHNYECKHUX BEIIECTB
ChopMupoBaHHOCTb YMEHUS KIaCCUPUIIMPOBATE!

HCOPraHM4YCeCKUC BCHICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBaHUA H

KPpUTCpHUU 1A KJ'IaCCI/I(bI/IKaI_[I/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

OpraHH4YCCKHUE BCHICCTBA, CaAMOCTOATCIBHO BBI6I/IpaTB OCHOBaHUA H

KPUTEpUU IS KINacCU(PUKAIMK U3ydaeMbIX XMMUYECKUX OOBEKTOB

M0 pa3lMYHBIM TpHU3HAKaM (YUCITY MU COCTaBy pEarupylolIUX BEIIECTB,
TerioBoMy 3G(eKTy peakiuu, W3MEHEHHUIO CTETEHEH OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUU, YIACTHIO KaTaau3aTopa)

ChopmHupoBaHHOCTH YMEHUSI XapaKTepU30BaTh 3JEKTPOHHOE CTPOECHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSIHHH) U HOHOB
XUMUYECKUX 31eMeHTOB 1 — 4 nepuonoB Ilepuoguueckoit cucremsr [1.1.
MeHpeneeBa U UX BaJCHTHBIE BO3MOXKHOCTH, HCTIONB3YS MOHATHUSA S-, p-,

d-31MeKTpOHHBIE OpOUTAN, SHEPTETUIECKHE YPOBHU



7.1

7.2

7.3

8.1

8.2

10

10.1

10.2
10.3
10.4
10.5

ChopMUpOBaHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHMS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX MMH COCTUHEHUH MO

[IEpUOJIaM U IPyIIIaM

ChopMUPOBaHHOCTh yMEHHUS COCTABIISATH YPABHEHUS XUMHUYECKUX

peaKIMii ¥ pacKpbIBaTh UX CYIIHOCTh:

OKHCJIIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKquI MMOCpCACTBOM COCTABJICHUA

SJICKTPOHHOI'O OajlaHca 3TUX peaKuHﬁ

YpaBHEHHUS PEAKIM pa3IMYHbIX TUIIOB, TOJHBIE M COKpAIIEHHbBIE
YpaBHEHUS peakUUii HOHHOTO OOMEHa, yUUThIBAsl YCIOBHS, IPU KOTOPBIX
9T PEAKIIUU UIAYT JI0 KOHIA

peakuuil THAPOJU3a, peakiuil KOMIUIeKcooOpa3zoBaHUsl (Ha mIpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHHUS )
CdopMuUpOBaHHOCTH YMEHHS TIOITBEPKIATh:

Ha KOHKPCTHBIX IIpHUMEpax XapakKTEep 3aBUCUMOCTH peaKHHOHHOﬁ
CIIOCOOHOCTH OpTraHU4YCCKUX COCOUHCHHN OT KpaTHOCTH MW TUIIA
KOBAJICHTHOM CBS3U (G- n TC-CBH3I/I), B3aUMHOT'O BJIUSIHUSA aTOMOB U I'PDYIIIT
aATOMOB B MOJICKYJaX, a TAKXE OT 0COOEHHOCTEM peain3allvii Pa3JIMIHbIX

MEXaHU3MOB IPOTEKAHUS PEAKIUN

XapakKTCPHbIC XHMHUYCCKUE CBOMCTBa BCIICCTB COOTBETCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPAaBHEHNH XUMUYECKHUX PEAKLIUN

ChopmupoBaHHOCT, YMEHHUSI XapaKTEpU30BaTh COCTAaB M BayKHEHIINE
CBOMCTBA BEIIECTB, MPUHAMICKAIIUX K ONpEACNEHHBIM KilaccaM H
rpymniam CoeIuHeHUH (IPOCThIe BEIIEeCTBA, OKCHUIIbI, THIPOKCUIBI, COJIH;
YTIE€BOAOPOABI, TPOCThIE (DUPHI, CIUPTHI, (PEHOIBI, ajbACTUAbI, KETOHBDI,
KapOOHOBBIE KHCIIOTBI, CJIOXHBIE I(UPBI, >KUPBI, YIJIEBOJbI, AMUHBI,

aAMUHOKHCIIOTHI, O€JIKH)

CdopMUpPOBAaHHOCTH YMEHHS TIPOBOJIUTH PACUETHl 1O XUMHUYECKUM
dbopMyslaM M YpaBHCHHSM XHUMHUYECKHX PEaKIHi C HCIIOJIb30BAaHHEM

(I)I/IBI/I‘-ICCKI/IX BCJIIMYHH:

Maccel (00bEMa, KOIMYECTBA BELIECTBA) MPOIYKTa PEAKIMH, €CIU OJIHO
U3 UCXOJIHBIX BEIIECTB JJaHO B BUJIE€ PACTBOpA C ONpEAEIEHHON MaccoBOM

JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIH JaHO B M30BITKE (MMEET MPUMECH )
MacCOBOM MM 00BEMHOM JIOJIH, BBIXOJIA MPOYKTa PEAKIIUU

TerI0BOTO 3 (DHeKTa peaxkiui

00BEMHBIX OTHOIIIEHHH T'a30B

0 HAXOXACHUIO XUMUIECKON (hOPMYJIIBI BEIIECTBA



11

12

13

14

15

Bnanenue cucteMoil 3HaHMII O METOJAaX HAyYHOI'O MO3HAHUS SBJICHUN
HpI/IpOI[I)I, I/ICHOJ’II)?,yeMLIX B €CTCCTBCHHBIX HayKax n YMCHI/IG HpI/IMCHflTI)
9TU 3HAHUSA HpI/I BKCHepI/IMeHTaJIBHOM HCCICAOBAHUN BCHIICCTB U IS
OOBSCHEHUS! XMMHUYECKUX SIBICHHUN, HUMEIONIMX MECTO B MPHUPOJE,

HpaKTquCKOﬁ JCATCIIbHOCTH YCJIOBCKA U B HOBCGI{HGBHOﬁ KU3HU

ChopMHPOBAaHHOCTE yMEHHSI NPUMEHSTH (UCIOJB30BAaTh) 3HAHUS O
COCTaBE W CBOMCTBAX BELIECTB Ui OSKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IPOTEKAaHUS XUMHUYECKUX
peakuMii M TPOTHO3MPOBAHMSA BO3MOXKHOCTEH HX OCYILECTBIICHUS;
CUCTEMHbIE XUMMYECKHE 3HAHUsS U1 OOBSCHEHUS U INPOrHO3HPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYyUHYIO MPUPOLY; sl HPUHATHUS

IPaMOTHBIX PELICHUH MPOOJIeM B CUTYAIHSX, CBI3aHHBIX C XUMHUEH

CdopMUpOBaHHOCTh YMEHHS IUTAHUPOBATH U MPOBOAUTH XUMHUUYECKHI
AKCIIEPUMEHT (IMOJIy4YEHUE U M3YYCHHE CBOMCTB HEOPraHUYECKUX U
OpPraHMYeCKHX BEIECTB, KAYECTBEHHbIE pPEaKUUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOJACOAEPKAIIMUX OPraHUYECKHUX BELIECTB,
pelieHue AKCIIEPUMEHTAIIBHBIX 3a1a4y 1o pacro3HaBaHUIO
HEOPTraHMYECKUX W OPraHMYECKHX BEIIECTB) C COONIOJIEHHUEM IPaBHII
O0e3omacHoro  oOpamieHuss C  BelleCTBAMM U J1aOOpaTOPHBIM
obopyzaoBanueM; (GpopMyaHpoBaTh 1eNIM UCCIEIOBAHUS; PEICTABIATH B
pa3nuuHOil (opMe pe3ydbTaThl SKCIEPUMEHTA, AaHAJU3UPOBATh U

OLICHUBATHb UX NOCTOBCPHOCTDb

ChopMHUPOBAaHHOCTh YMEHHSI OCYLIECTBIISATH LIEJIEHANPABICHHBIA TOUCK
XUMHUYECKON MH(OpMAIIMU B pa3IMYHbIX HCTOYHHUKAX (HaydHast U yuyeOHO-
Hay4Has JIUTepaTypa, CpeAcTBa MaccoBoi UH(popMmanuu, cetb IHTEpHET U
JIpyTue), KPUTUYECKH aHaJU3upoBaTh XMMHUYECKYI0 HH(OpMAaIHIO,
nepepabaTbiBaTh €€ M MCIIOJIB30BaTh B COOTBETCTBUU C IOCTABIEHHOM

yueOHOM 3a1aueit

ChopMUPOBaHHOCTH yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHMBAaTh HWH(POPMAIMIO C TMO3MLIUH HKOJOTMYECKOH 0e30macHOCTH
HOCJIEACTBUI OBITOBOM M MPOU3BOJCTBEHHOM JEATENBHOCTH YeNOBEKa,
CBSI3aHHOW C TiepepadoTKOil BellecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HaBaTb  ONACHOCTb  BO3ACUCTBUS HA  KUBBIE  OpPraHU3MBbI
OIIPENIEJIEHHBIX BEIIECTB, IIOHUMAas CMBICI IIOKa3aTels MpeaesIbHOM
JIOMTYCTUMOM ~ KOHIICHTPAIIMK, ¥ TIOSICHATh Ha TMPUMEpax CHocoObI
YMCHBIICHHA U NPCAOTBpAICHUA UX BPECIHOT'O BO3,Z[€I>1CTBI/I$I Ha OpraHmu3m

YCJIOBCKaA



INEPEYEHD DJIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA EI'D
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IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

TeopeTnueckue OCHOBBI XUMUHU

Ctpoenue BemectBa. CoBpeMeHHasi MOJIeNb CTPOEHHUs aTtoMa. Pacmpenenenue
ANIEKTPOHOB MO DJHEPreTHYecKUM YpoBHAM. Kiaccupukanus XUMUYECKHX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTETUICCKUX YPOBHEH aTOMOB (s-, p-, d-
anemeHToB). OCHOBHOE ¥ BO30YXAEHHOE COCTOSHHS aTOMOB. OJEKTPOHHAs

KoH(UTyparys aroma. BaJleHTHBIC AIEKTPOHBI

Ilepnonnueckas cucrema xumudeckux onemeHtoB .M.  Menneneesa.
@usnueckuit cmbica Ilepuonuyeckoro 3axkona J[.M. Menneneesa. Ilpuunnel u
3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB JJIEMEHTOB M HUX COCIWHEHUH 110
nepuojaM W TpynnaM. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMICTB MPOCTHIX
BEILECTB, BOJOPOAHBIX COCITMHEHM, BBICIINX OKCUA0B U T'UIPOKCUIOB
BanenTHOCTh. DnekTpooTpuaTeabHOCTh. CTENEHb OKUCICHUS

Bunel xumudeckoi cBsA3M (KOBaJIeHTHAsl, HOHHAsI, METaNInYecKasi, BOJIOPO/IHAs)
U MeXaHU3Mbl e€ 00pazoBaHMs1. MexMoIeKyIsipHble B3auMoAecTBuUs. BemecTa
MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO CTpO€HMs. TuIbl KpUCTAJTIMYECKUX
peiérok. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUIMUECKON pEelIETKI
Xumynueckas — peakuus.  Kiaccudukanms — XMMHYECKMX — peakuuil B
HEOpPraHUYEeCKON U OpraHN4ecKol XUMHUU. 3aKOH COXPaHEHUs MacChl BELLIECTB
CKopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

TeruoBbie 3¢ hexTsl XUMUUECKUX peakuuid. TepMoXxuMudeckue ypaBHEHHs
OOpatumble peakuuu. XuUMHUecKoe paBHoBecue. DakTOphl, BIHUAIONIME Ha
COCTOsIHME XuMH4eckoro pasHosecus. [Ipuanun Jle [larense
OnextponuTtnueckas auccouuanus. CuibHble M ciadble 3nekTpoiauTsl. Cpena
BOJHBIX PpAacTBOPOB BEILIECTB: KHCIas, HEHTpaibHas, IenoyHas. CreneHb
nucconuanuy. Peakumy HOHHOTO 0OMeHa

I'unponus coneit. Monnoe mpousBenenue BoAbl. Bogopoausiii nmokazarens (pH)
pacTtBopa

CriocoObl BbIpaXKeHHsI KOHIIEHTPALMU PaCTBOPOB: MAacCOBasi J0JIsl pAaCTBOPEHHOTO
BELIECTBA, MOJIIpHAas KOHLEHTpauus. HacelieHHbIE ¥ HEHACBICHHBIE
pacTBOpPBI, pACTBOPUMOCTh. Kpucramioruaparsl

OKHCIUTETFHO-BOCCTAHOBHUTEINIbHBIE peakiuu. [loBefeHne BEmecTB B Cpenax C

pa3HbIM 3HaueHueM pH. MeTosbl anekTpoHHOrO H6anaHca
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DJEKTPOSIU3 PaCTBOPOB U PACINIABOB COJICH
OCHOBBI HEOPTAHUYECKOW XUMUU

Knaccudukanus Heoprannueckux coequHeHnil. Homenknatypa HeopraHu4eckux

BCIICCTB

XWUMHUYECKUE CBOWCTBA BAXHEHUIIMX METAUIOB (HATpHM, Kajaui, KalblUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, >KeJie30, MeIb) U HX coeauHeHuil. OOiue

CIIOCOOBI MMOJIy4YCHHUA MCTAJIJIOB

XUMUYECKHE CBOMCTBA Ba)KHEUIINX HEMETaIOB (TaJoreHOB, Cephl, a30Ta,
dbochopa, yriIepomra M KpEeMHHUS) M HX  COEAUHEHUH  (OKCHIOB,

KHCJIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COSIMHEHUI)

I'eneTnueckas cBA3b HEOPTraHNYCCKUX BEIICCTB, IIPUHAAJICKAIINX K pa3JIndYHbIM

KiI1accaM

#H#Par### nentudukanus Heopraunueckux coequHeHnid. Kauectsennnie

peaKkiuy Ha HEOPraHMYECKHE BEIIECTBA U NOHBI
OCHOBBI OPTAaHHUYECKOW XUMUU

OCHOBHEBIE IIOJIOKCHUA TCOpHUU XUMHNYECKOI'O CTPOCHUA OpPraHU4YCCKUX
coenunennit A.M. BytiepoBa. YTriepoHbIii CKeIeT OpraHuYeCKOM MOJICKYJIBI.
KpaTHoCTh XMMHYECKON CBSI3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUIU3ALINN
opbuTaneil aToMOB yriiepojia. 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHYECKOTO

cTpoeHus Mosekya. ['omonoru. I'omonornyeckunii psaa. Mzomepus u uzomepsl

[lonsTue o  QyHkuMoHanbHOM  rpymme.  OpueHTanuoHHble 3D eKThI

3aMECTUTEIIEN

[IpencraBnenne o kiaccupuKaMu oOpraHuYecKux BemecTB. HomeHkmarypa
OpraHWYEeCKUX COEIMHEHMM (CUCTEeMaTWyecKas) W TpPUBHAIbHBIC Ha3BaHUS

BaKHEHIITUX HpeI[CTaBI/ITeJIeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO6OHHOpaHHKaHLHBIﬁ U HMOHHBIH MEXaHU3MBI pcaKknuu. Ilonatue o

Hykiaeoduie u anekrpoduie. [Ipapmio Mapkosuukosa. [IpaBuiio 3aiiiieBa

Ankanbl. XMMHUYECKHE CBOMCTBA aJKAaHOB: TaJIOTEHUPOBAHUE, NETUIPUPOBAHUE,
TEPMUYECKOE pa3lIOKeHHE, KPEKWHT, HW3oMepu3arus, ropeHue. Ilomyuenue
ankaHoB. llukmoankanel. Cnenudurka CBOWCTB IMHKIOAIKAHOB C  MaJlbIM

pasMepoM 1uKiIa. Peakuuy npucoeIMHEHUs U PaIUKaIbHOTIO 3aMEILICHUS

Ankenpl. XMMUYECKHE CBOMCTBA: PEAKIMH MPUCOEAUMHEHUS (TajJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOTCHUPOBAHUE, TUApATALMs), TOPEHUS, OKUCICHUS W
nonuMepu3anu. [IpoMbleHHble ¥ Ja00paTOpHBIE CIMOCOOBI  MONyYEHUs

AJIKCHOB

AJ'IKa,Z[I/IeHBI. XyUMHUYEeCKHe CBOMCTBA AJIKAJIUCHOB: PCAKIUU IIPUCOCOAUHCHUS

(ruapupoBaHMe, TaJOT€HUPOBAHHUE), TOpeHHs W moiumepusauuu. Ilomyuenue
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aJIKaJIUEHOB

Anxkuabl. XMMUYECKHE CBOMCTBA: PEAKIIMU MPUCOSIUHEHHUS (TajJoreHUpPOBaHUE,
THJIPUPOBAHUE, TUAPATAIUS, THIPOTAIIOTEHUPOBAHNE) KaK CIIOCO0 TONydYeHUS
MIOJIMMEPOB M JPYIHUX IIOJIE3HBIX INpPOAYKTOB. Peakiuu 3amemenus. I'openue
alleTuieHa KaK UCTOYHHUK BBICOKOTEMIIEPATYPHOTO MJIaMEHH AJISi CBAPKU U PE3KU

METAaJJIOB. HpI/IMeHeHI/Ie allCTHUJICHA

Apenbl. XuMHUECKHE CBOMCTBa O€H305Ia: PEAKIUH  AIEKTPOPUIHHOTO
3aMeIleHus, MpUCOeIUHEHUs (TUApUpPOBaHME, TalloTeHHpoBaHue). Peakius
ropenus. OCOOEHHOCTH XMMHYECKHUX CBOMCTB Tosyosa. [lomydenue OeH3oia.
OcoOeHHOCTH XHMHUYECKUX CBOHCTB crupona. [lonmmMepusanus CTHpOIA.

CnocoObl MOJIYYCHHUA U IPUMCHCHUC apOMATUUCCKUX YITICBOAOPOA0B

Cnuptel. IlpenenbHble  OJHOATOMHBIE CHUPThL. XHMMHUYECKHE CBOWCTBA:
B3aMMOJICIICTBE C  HaTpueM KaK CIOcO0  yCTaHOBJCHHS  HaIM4us
THAPOKCOTPYIIIBI, €  TaJOT€HOBOJOPOJaMH  KaK  CIoco0  MOydeHUs
pacTBOpPHUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparamnus. Peakuus ropeHus.
[Tomydyenue sTaHoNa: peakuus OpPOXKEHHUS TIIOKO3bl, THUApATAIUs STUIICHA.
OTUJICHTIIMKOJIb U TJIUUEPUH KAK MPEACTABUTENM MPEIEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHoNa (peakuuu ¢ HATpUEM, THAPOKCHIOM

HaTpus, Opomom). [lonyuenue penona

Anpneruapl. XUMHUYECKHE CBOMCTBA TMPEACIbHBIX albJETHI0B: THAPUPOBAHUE;
KAueCTBEHHBIC PEAKIMM HAa KapOOHWIBHYIO TPYIIy (peakius «CepeOpsHOTO
3epkana», B3aumoeiicteue ¢ ruapokcuaom menu (I1). Ilomyuenue mpenenbHBIX
aNbJCTUIOB: OKHUCJICHUE CIMPTOB, THIpaTalus aleTHIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PCaKu OKUCIICHUSA all€TOHA

KapOoHoBbIe KHCIOTBI. XMMHUYECKHE CBONCTBA NPEAENIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[TonyyeHne mnpeeNnbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
QJIKAHOB, AJIKEHOB, IIEPBUYHBIX CIUPTOB, aJbICTUI0B. BbIcIIne IpeneibHbIE U

HCIIPCACIIbHBIC Kap6OHOBBIC KHCJIOTBI

Cnoxsble »pupsl 1 kupbl. CrocoObl TOMYYEHHS CIOXKHBIX 3(PUPOB.
OOpatuMmocTh peakiuu sTepuduranuu. IIpuMeHeHHe CIOXHBIX 3(QHUPOB B
MUIIEBOH M Hap(@roMepHON MPOMBIIIIEHHOCTU. JKUpBl Kak CIIOXKHBIE 3(UpPbI
TJUIEpUHA ¥ BBICIIMX KapOOHOBBIX KHCIOT. XHMMHUYECKHE CBOWCTBA IKHPOB:
TMIpUPOBaHUE, OKUCIeHHe. [HMIponu3, WiIM OMBUICHHE, >KUPOB Kak CI0CO0
MIPOMBIIIJIEHHOTO TMOJIYYeHHs COJe BBICHIMX KapOOHOBBIX KHCIOT. MbUI4 Kak

COJIK BBICHIHNX Kap6OHOBI)IX KHUCIIOT

XVWMHMUYECKHE CBOMCTBA TIUIFOKO3BI: PEAaKIMM C YYacTUEM CIHPTOBBIX U
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4.1
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aNbJIETUIHON TPYII U MOJOYHOKHCIOe OposkeHue. IIpuMeHeHue Trioko3bl, €€
3HaYEHHUE B KU3HEJEATEILHOCTH OopraHu3Ma. Jlucaxapuisl: caxapos3a, MajabTo3a.
BoccranaBnuBaronue ¥ HEBOCCTaHaBIMBAIOUIMEe aucaxapunabl. [waponus
nucaxapuaoB. [lommcaxapunpl: kpaxman, raukoreH. CTpoeHHe MaKpOMOIEKYI
Kpaxmala, [JIMKOreHa U Ie/uTioo3bl. Pusnyeckue CBOWCTBAa Kpaxmaia u
LEeJUTI0N03bl.  XMMHMYECKHE CBOWCTBAa KpaxMmaia: THAPOJN3, KaueCTBEHHas
peakuus ¢ MOAOM. XHMMHUYECKUE CBOMCTBA LIEJUIHOJIO3bI: TMAPOJIU3, MOJIyYEHHE
s¢upoB uemwnono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

alleTaTHBIN MIENK)

AMUHBL. AMUHBI KaK OpPraHU4Ye€CKHE OCHOBAHHUS: PEAKLUUU C BOJAOW, KUCIOTAMHU,
peaknus TOpeHHs. AHWIUH Kak TMPEJACTaBUTEh apPOMATHUYECKUX aMUHOB.
XUMHUYECKUE CBOMCTBA AaHWIIMHA: B3aUMOJEHCTBHUE C KHUCJIOTaMU, OpPOMHOMN
BOJIOM, okucieHue. [lomydyeHue amMuMHOB QIKWIMPOBAHUEM aMMHakKa |

BOCCTAHOBJICHUEM HUTPOIIPOMU3BOJHBIX YITIEBOAOPOI0B

AMUHOKHUCIOTBl M O€lKH. AMHHOKHUCIOTHI KakK aM(OTEpHbIE OpraHHYecKue
coeauHeHusi. OCHOBHBIE AMMHOKHCIIOTHIL, OOpasyromue Oesnku. XHUMHUYeCKHue
CBOMCTBa OEJIKOB: THMAPOJIN3, JAEHATYpallus, KauyeCTBEHHbIE (LIBETHBHIC) PEaKIUU

Ha Oenku

CtpoeHue ©u CTPyKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOWCTB IOJUMEPOB OT
cTpoeHHsI MoJieKyJd. OCHOBHbBIE CIIOCOOBI TONYUYEHHUS BBICOKOMOJEKYISIPHBIX
COEMHEHMI: peaKkuy MOoJMMepU3alud U mojukoHjaeHcanuu. Knaccuduxarms

BOJIOKOH

#H##Par### nenTudukanys opraHMuecKuX coequHeHui. Permenue

SKCIIEPUMEHTAIIBHBIX 337a4 Ha PACIIO3HABAHUE OPTAHNYECKUX BEIIECTB
I'eHeTH4eckas CBsI3b MEXKy KJIaCCAMHU OPraHUYECKUX COCTMHEHUN

XWUMUS U )KU3Hb

Xumusi B ToBcenHeBHOM >ku3HM. [lpaBuna Oe3omacHOil pabOTBI € E€IKHUMHU,
TOPIOYMMH U TOKCUYHBIMH BEILIECTBAMU, CPEACTBAMH OBITOBOM XUMUU

Xumus U 310pOBbe. XUMUS B MEIULIMHE. XUMUS U CEJIbCKOE XO35UCTBO. XUMHS B
NPOMBIIUIEHHOCTH. XHUMHUS W SHEPreTHKa: NMPHUPOAHBIA M MOMYyTHBIH HE(TIHOM
rasbl, UX COCTaB U ucnonb3oBaHue. CoctaB HedTH U e€ nepepaboTka (IPUPOIHbIE
WCTOYHUKH YTJIEBOAOPOIOB)

XuMusg U 3KOJorus. XUMHUYECKOE 3arpsA3HEHHE OKPYKAlOUIEW Cpenbl W €ro
nocneactsus. Oxpana rugpocdepsl, MouBbl, atMocdepsl, GIopsl U GayHbl OT
XMUMUYECKOro 3arpsisHeHus. lIpoOiema oOTX0mZOB ¥ MOOOYHBIX MPOIYKTOB.

AJ'IBTepHaTI/IBHBIe HCTOYHHUKU SHECPTHUU

O6I_I_II/IC MMPEACTABJICHUA O MNPOMBIIIICHHBIX criocobax MOJIYUCHUA XUMHNYCCKUX
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5.6

5.7
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BEIIECTB (Ha NMpHMEpe MPOU3BOJACTBA aMMHUaKa, CEpHOW KuCIOThI). YEpHas u
nBerHas  Merauryprus.  CTekgo M CWJIMKATHas  NPOMBIIUIEHHOCTb.
IIpomblnennast ~ opranuueckass  xumus.  Cplpp€ 118 OpraHM4ecKoin

MPOMBIIITICHHOCTH
Hi#HPar### Tunpl pacu€THBIX 3a1a4

#Hi#HPar#Ht#Pacu€Thl Macchl BellecTBa WM 00bEMa Ia30B IO U3BECTHOMY
KOJINYECTBY BELIECTBA, MACCE WU 00BEMY OJTHOTO U3 YYACTBYIOIIHX B PEAKIIMU

BEILECTB
HiHHPartH#PacuéTsl TerioBoro apdexra peakuuu
HiHHPar#H##Pacu€Tel 00BEMHBIX OTHOLLIEHUH ra30B IPU XUMMHUECKHUX PEaKIMIX

HiHPartH##PacuéTsl Macchl (00bEMa, KOIMUYECTBA BEIIECTBA) IPOAYKTOB

pEaKInu, €CIiu OJTHO U3 BEIIECTB JIaHO B H30BITKE (MMEET MIPUMECH )

HH#HPar#t#Pacu€Tel MaccoBOM MM 00BEMHOM O BBIX0/1a TIPOIYKTA PEAKIIUU

OT TCOPECTUYCCKH BO3MOIKHOI'O

Hi#HPar#t#PacuéTel Macchl (00bEMa, KOIMYECTBA BEILIECTBA) MPOIYKTa PEAKIINH,
€CIIM OJIHO M3 BELIECTB JaHO B BUJIE PACTBOPA C ONpPeAeIEHHON MacCOBOH J10J1ei

paCTBopéHHOFO BE€IICCTBa

HHHParf##Pacu€Thl ¢ NCIIONB30BaHUEM ITOHATHI «MaccoBasi 10JIs1», «MOJIIpHast

KOHICHTpAaLus», «paCTBOPUMOCTE»

###Par###HaxoxxieHne MoeKysipHOH (hOPMYJIbI OPTaHHMYECKOTO BEIIECTBA 10
€ro IJIOTHOCTH ¥ MACCOBBIM JIOJISIM DJIEMEHTOB, BXOSIINX B €70 COCTaB, WU TI0

IIPOIYKTaM CTOPAHMS



YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIbBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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