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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMma Mo XMMHUM Ha YPOBHE CpEIHEro o0IIero oopa3zoBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanua(POIl COO), npencraBieHHbIX B DeAepabHOM rOCYJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
®denepanuu, peaiu3yonnX OCHOBHbIE 00pa30BaTebHbBIE IPOrPAMMBI.

XvUMHS HA YpPOBHE YIiyOJNEHHOTO HW3Y4YEHHs 3aHMMAET Ba)XKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBanus ywammxcs 10-11 kmaccos.
WN3yuenue mpeamera, peainzyeMoe B yclnoBUsAX AuddepeHurpoBaHHOTO,
npouabHOro OOydYeHHs, MpPU3BaHO oOecneunTh O00Ie00pa30BaTEIbHYI0 M
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB HIKOJIBI, HEOOXOAUMYIO JUIs
ajanTaiyyi uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
OPOJOJKEHUST OOy4YeHHs] B OpraHM3anusix MnpodeccHoHaNIbHOTO 00pa3OBaHMs, B
KOTOPBIX XUMUS SBISIETCS OAHON U3 TPHUOPHUTETHBIX TUCIUTLIHH.

B nporpamMme mno XuMuM Ha3zHaueHUE TMpeaMera «XUMHUS» TOIy4aeT
NoJpoOHYI0  MHTEpIIPETalii0 B COOTBETCTBUM C  OCHOBOIIOJATalOIIUMHU
nosioxkeHusMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IEJICH, COACpIKaHMS,
pe3yNibTaToB O0ydeHUs M TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SIBIISIFOTCS CJIEIYIOLIUE BBIMOJHIEMBIE MPOrPaMMOM IO
XUMUHU (PYHKITUU:

e uH(}pOpPMAIIMOHHO-METOAMYECKAs, peaju3alus KOTOpoill obecreunBaeT
MOJIyYeHHUE TPEJCTABICHUS O IENAX, COIEpKaHWUHU, OOIel CTpaTeruu
oOy4YeHMsl, BOCIUTAHUS U Pa3BUTHUS 00YJAIOUIUXCS CPEICTBAMH MIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOT'O MPOQUIIS;

e OpraHM3alMOHHO-TIAHUPYIOIIasl, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHHus: yueOHOro maTepuana, KOJUYECTBEHHBIX M KAa4ECTBEHHBIX €Tro
XapaKTEePUCTUK; IMOAXOJ0B K (OPMHUPOBAHUIO COJEP)KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa30BaTEIbHBIX JOCTHKEHUH OOYyYaromuxcsi B
pamMKax HWTOTOBOM arrectal B (opMe €IUHOr0 TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1t yriayOIE€HHOTO U3yYEHHS] XUMUU:

e YCTaHABJIMBAET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHUE, 0053aTeIbHOE
Ui M3y4eHHs] B paMKax OTHENbHBIX NpOQMIeH, MpeaycMaTpuBaeT
pacupeneseHue W CTPYKTypUpPOBaHUE €ro M0 KjiaccaM, OCHOBHBIM
CoJIepKaTeIbHBIM JTUHUSM/pa3enaM Kypca;



e J1aéT MPUMEPHOE pacmpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT NPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuana ¢ y4ETOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEAMETHBIX U
MEKIPEIMETHBIX CBI3€EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4deHus mpeaMera
Ha yriIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COAECPKATEIbHOW XapaKTEPUCTUKHU
IJIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
POTrPaMMBbl CpeaHero o011ero oOpazoBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TaKKe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JCHUCTBHM  0OydYaromerocss IO OCBOCHUIO
COJIepKaHUsI TIPEeIMETA.

ITo BceM Ha3BaHHBIM TMO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAyCMOTpPEHA
IPEEMCTBEHHOCTh € OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a TmpeaesaMyd YCTAaHOBIICHHOW TpOrpaMMON TI0  XUMUH
o0s13aTeNbHON (MHBAPUAHTHOW) COCTABIISIONICH COAEpKaHUS Y4eOHOTO MpeaMeTa
«Xumus» OcTa€Tcs BO3MOXXHOCTh BBIOOpa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi JIOJKHA OTPEIENSIThbCSl B COOTBETCTBHM C HAINPaBICHUEM KOHKPETHOTO
npoduis 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMH TonoxkeHusiMu DPIroOC COO o
Ha3HAYEHUU TMpeaMeToB 0a30Boro U yriayOJIEHHOTO YpOBHEH B cHUCTEME
mudepeHIIMPOBAaHHOTO O0yUEHHS Ha YpPOBHE CpEeIHEro oOlmero oOpa3oBaHHS
XUMHSI Ha YpOBHE YIIyONEHHOTO W3YYEHHsS HAMpaBlieH Ha pealu3aluio
NPEEeMCTBEHHOCTH €  MOCJIEIYIONIMM  3TalioM  MOJYYCHHsS  XHUMHYECKOTO
oOpa3oBaHHs B paMKaxX H3yYEHHUS CHEIUAIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCUHUIUIMH B By3aX M OpPraHU3aIUsaX CPEJHEro MpodeccHoHaIbHOTO
oOpa3zoBanusa. B 93Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs» OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha  pacllupeHue W  yriayOJeHue TeOpeTHYeCKOoh U
MPAKTUYECKON MOATOTOBKU O0YYalONIUXCsi, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOy4YeHHsl, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEAYIOMIETO MOTyYeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO kK mIaHUpPyeMbIM pe3yJbTaTaM OCBOCHUS
denepanbHOil  00pa3oBaTENBEHON MpOTrpaMMbl CpemHero o0Imero oOpa3oBaHUs
U3ydeHue TmnpeamMeTa «XUMHUS» OPHEHTHPOBAHO TakKe Ha pelieHue 3aaad
BOCITUTAHUSI W COIMAILHOTO PAa3BUTHUS OOyYaromuxcs, Ha (OPMUPOBAHHUE Y HUX
OOIIENHTEINIEKTYaIbHBIX YMEHHA, YMEHHH paIlMOHATU3aINN y4eOHOTO TpyJa H
0000IMIEHHBIX CIOCOOOB  JIEATEIBHOCTH, WMEIOINX MEXKIUCIUILIIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.



CocTaBisionuMu peaMeTa «XUMHs» Ha YPOBHE YIUIYOJIEHHOTO HM3ydeHUS
SBIIIOTCS  YIIIyOJI€HHBIE Kypchl — «Opranwdeckas xumusi» U «OOmas u
HeopraHuveckas Xumusi». [Ipu ompeneneHuu MoaX010B K 0TOOPY U CTPYKTYPHOM
OpraHu3alliyd COJACPKAHUS ATUX KypCOB B TMPOTpaMME IO XHMHHU 3a OCHOBY
npuHAThl nojoxkenuss PI'OC COO o paznuuusax 06a30BOro U yriayOia€HHOro
YPOBHEU U3YyUYEHHUs IIpEeaAMETA.

OcHOBy cozaepkaHus KypcoB «Opranudeckas xumus» u «OOmas wu
HEOpraHWYECKass XHMHs» COCTaBIIICT COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMCHHH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4YeHHUs MpeaMera. JTa CHCTeMa
3HAHMM TOJy4YaeT OMNpeJeEHHOEe TEOPETHUECKOe JOMOJIHEHUE, MO3BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoNbIIHi  00BEM  (PaKTOIOTHYECKOTO
matepuana. Tak, Ha YriayOJ€HHOM YypOBHE H3Yy4YeHHUs IMpeAMeTa obecredyeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIWYCHUS OOBEMA 3HAHMA O XHUMHYCCKUX
AJIEMEHTaX W CBOMCTBaX WX COCIWHCHUU HA OCHOBE PACIIMPEHUS U YIIyOJCHHS
NPEJICTaBJICHUH O CTPOCHHM BEIICCTBA, XMMHUYECCKOW CBS3M U 3aKOHOMEPHOCTSIX
NPOTEKAHMS PEaKIMi, paCCMaTPUBAEMBIX C TOYKH 3PCHHUS XMMHYCCKOW KUHCTUKH
U TEepMOJMHAMHKHU. M3ydueHue mepuoaudeckoro 3akoHa W I[lepuoamdeckoit
CUCTEMBbI ~ XHMHYECKHX  3JICMEHTOB O0asupyeTrcs  Ha  COBPEMCHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKask CBS3b
OOBSICHACTCS C TOYKU 3PEHUSI IHEPreTHUECKUX U3MEHEHUN npu e€ o0pa3oBaHUU U
paspyllieHnr, a TakKe ¢ TOYKHU 3pEHUs MeXaHU3MOB e€ oOpa3oBaHus. M3ydenue
TUIIOB ~ peakuui  JomnoiHseTcs  (GOpMHpPOBAHHMEM  MPEACTaBICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kypce oprannyeckoil XMMHUHM TIPH PACCMOTPEHHUHM PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN yaenseTcss oco0oe BHUMaHWE BOIpocaM 00 3JIEKTPOHHBIX 3] deKTax,
0 B3aMMHOM BJIMSTHUY aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJI KJIIACCOB OMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K oOmmel cucreme
MIPEIMETHBIX 3HAHUH) OKA3bIBAIOT BIMSHUE CMEXHBIEC NIPEIMETHI. Tak, Hampumep,
B COJICpKaHUM TpeaMeTa NSl KJIACCOB XUMHUKO-(DU3UYecKOro mpoduis O0mbinoe
3HaueHrue OyayT WMETh DJIEMEHTHl y4yeOHOro marepuana mo obmieit xumuu. Ilpu
M3YYCHUHM TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJ/IOB MO3HAHMSI, OONTHOCTh 3aKOHOB U TEOPUN B XUMHH U B (U3HKE: aTOMHO-
MOJICKYJISIpHAsi TeOpHusi (MOJEKYJsIpHas Teopus B (U3HMKE), 3aKOHBI COXPAHCHHS
MacChl W DHEPTrUW, 3aKOHBI TEPMOJMHAMHUKHU, DJIEKTPOIW3a, MPEICTABICHUS O
CTPOEHUU BEUIECTB U APYTOE.

B TO0 e Bpems B colepKaHWHM TpeAMETa IS KJIACCOB XHMHKO-
Oouosiornueckoro npodusis OOAbIIUMN yAENbHBIM BeCc OyAeT UMETh OpraHuYecKas



xumus. B 3TOM ciaydae mpenocTaBiISeTCS  BO3MOXHOCTH sl Ooliee
00CTOATENILHOTO  PACCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K TMpUMEpYy, TakKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JHMMOUABI, OCJKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBI M apyrue. IIlpm 3TOM 3HaHUA O COCTaBE M CBOWMCTBaX MpEACTaBUTENEH
OCHOBHBIX KJIaCCOB OPraHUYECKHX BEIIECTB CIY>XKaT OCHOBOW ISl W3y4YEHUS
CYIIIHOCTHU MPOIECCOB POTOCUHTE3A, bIXaHUSs, TUIIEBAPEHUS.

B mnnane ¢dopmupoBaHus OCHOB HAy4YHOTO MHMPOBO33PEHUS, OCBOCHUS
0O0IIIeHaYYHBIX METOJ/IOB MTO3HAHUS U OMbITa MPAKTHUYECKOTO MPUMEHEHUS HAyUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHUMUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEMETHBIX CBS3SX C yUeOHBIMU MPEIMETaAMHU.

[Ipu wusyuenum ydeOHOro mpeameTa «XuUMHUs» Ha YriayOJEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpPEJIHETro 0011ero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4eil MepBOCTENICHHON 3HAYMMOCTHU SIBJISETCS (OPMUPOBAHUE OCHOB
HAyKd XUMHH KakK oO0O0JIaCTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHUUYECCKON
NeSATeIbHOCTH YeJI0BEeKa U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Perenue
ATOW 3aJaud Ha YrIyOJIEHHOM YPOBHE W3YYCHHS TMpeaMeTa Mpearnojaract
peanu3alnio TaKuX LeJeH, KakK:

e (QopMHpOBaHHE TMPEACTABICHUI: O MaTepHAIBHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTSAX M MMO3HABAEMOCTH SIBIICHUH MPUPOJIBI, O MECTE XUMUU B
CHUCTEME eCTECTBEHHBIX HayK W e€ Beaylled poiu B oOecredeHUuu
YCTOMYMBOTO  pPa3BUTHS  YEJIOBEUECTBA: B  PEIICHUH  MPoOsIeM
AKOJIOTUYECKOM, SHEPTeTUICCKON M IMUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJIMIIMHBI, CO3JJaHUH HOBBIX MaTE€pHUAJIOB, HOBBIX UCTOYHUKOB HEPTHUH, B
obecrieYeHNH PAMOHAIIBHOTO MPUPOOTOJIB30BaHMs, B (POPMHUPOBAHUHU
MHPOBO33PECHUSI W OOIIEeH KyIbTyphl YEJIOBEKa, a TaKKe DKOJIOTHYECKHU
000CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBbIO U IIPUPOIHOM CpeIe;

e OCBOCHHE CHCTEMBI 3HaHMH, JIGKAIUX B OCHOBE XHMHYECCKOM
COCTaBJISIONICH €CTECTBEHHO-HAYYHONW KapTHUHBI MHUpa: GyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB U TEOPUUA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHMU BEIIECTBA HA Pa3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAAMOJEKYJISIPHOM, O  TEPMOJAMHAMHYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKHX PEaAKIHM, O
XUMHUYECKOM PaBHOBECHUHM, PACTBOPAX M JUCIIEPCHBIX CUCTEMax, 00 00X
Hay4YHBIX TPUHIMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHE y 00yYaroIxcs OCO3HAHHOTO ITIOHUMAaHHUS
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYCCKHUX 3HAHUHA ISl OOBSICHCHHS
KJIFOYEBBIX HMJACH U TPoOJieM COBPEMEHHOM XWUMWH, IJis1 OOBICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, MMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;



IPAMOTHOTO pEIIeHUsI MPOoOIeM, CBI3aHHBIX C XUMHUEH, TPOTHO3UPOBAHMS,
aHaJu3a M OIIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIEICTBUI
OBITOBOM M MPOM3BOACTBEHHON [EATEIBHOCTH YEJIOBEKAa, CBA3aHHOW C
XUMUYECKUM  TMPOU3BOJICTBOM, HCIOJIb30BAHHEM U  IepepaboTKOU
BEIECTB;

e YyINIyOJI€HUE  TPEJCTABICHUH O  HAay4yHbIX  METOJaX  IO3HAHUA,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS YMEHUM OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSICHEHUS XUMUUYECKUX SIBJICHUN, HMEKIHNX MECTO B
pUPO/IE, B MPAKTUIECKON JEATeIbHOCTU U TIOBCEIHEBHOMN KU3HHU.

B mnnanme peanuzanuu mepBOOYEPETHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIIUX
(GyHKIHMI 11EJIOCTHOW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU W3YUYEHUH
npeamera «XuMus» Ha yrayOJEHHOM  ypOBHE OCOOYI0  aKTyaJIbHOCTh
npuoOpeTaroT TaKue LeJU U 3a7a4H, KakK:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOJBI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HMCCIIEIOBAaHUN B XUMHH, (HOPMUPOBAHHE MHUPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHEC MOTHBAllMM K OOYYEHHIO W TO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIUTAHMIO  HAa  OCHOBE  YCBOCHMS
0011e4YeI0BEYECKUX [IEHHOCTEH;

e pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NHTEJUIEKTYAIbHbIX U TBOPUYECKHUX
crocoOHocTel oOydaronuxcs, (GOpMHUPOBAHHE Y HHUX CO3HATEIBHOTO
OTHOIIEHHUS] K CaMO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHIO YCIICIITHOW MTPO¢)eCCUOHATBHON M OOIIECTBEHHOU JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pOBbIO M TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHue yMEHUW U HABBIKOB Pa3yMHOI'0 MPUPOJONOIL30BAHMS,
Pa3BHUTHE DKOJIOTHUECKON KYIbTYpPbI, TPHOOPETEHHE OIbITa OOIIECTBEHHO-
IIOJIE3HOM 3KOJOTUYECKOU IEATEIbHOCTH.

OO61iee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpemHero obimiero obpasoBaHusi, coctaBiser 204 gacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHUYEeCKUX COCAUHEHUsIX. Tumbl TUOPUAU3AIMU aTOMHBIX OpOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemectB. [loHsiTue O CcBOOOJHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble GOpMyJIbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kiIaccupuKaluu OpraHUYecKux BemiecTB. llonarue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTAaHOBUTEJIBHBIE PEAKIIMU B OPTAaHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHHE MOJENECH MOJEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupone. CriocoObl MOTyUYeHUS] U TPUMEHEHHE aJIKAaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuii psii ajnkeHoB, o6O1ias ¢opmysia, HOMEHKJIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMH MPHUCOCAUHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsHKEHHBIC, U30JIMPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudeckuit psn alkuHOB, 001ast popmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUsI. KHCIIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmras ¢hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensona. IlpencraBmenHne 00 OPUEHTUPYIOMIEM JEWCTBUHM 3aMECTUTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATHUYECKUX YIIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHUE B MPOMBIILICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOJbl HW3yUYCHMs] BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpPMaHraHaTta Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMu  TUTaCTMAcC, KaydyKoB M PE3MHBI, MOJICIUPOBAHUE MOJICKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanus. Dusmyeckue CBOHCTBa  MpeaeIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. J[eCTBHME 3TaHOIAa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JleiictBue Ha opranusM denoBeka. (CrmocoObl TMONydeHUST ©W TMPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl ostydyeHus U npuMeHenue penona. GenondpopmalibaeruaHas cMoJa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  albJETHUJIOB M  KETOHOB:  PEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHknaTypa. dusnueckue cBolicTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEaKIUU C Y4acTHEeM YTJIEBOJOPOJHOrO pajuKaia.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKApPOOHOBBIX KUCIOT. [IpencraBurenu BBICIINX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3MYECKHEe U XUMHUUYECKHE CBOWMCTBA: THAPOJIU3 B KHUCIOW H
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CIIMPTOBBIX U AIBICTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JlakTo3a. BoccranaBiuBaronye 1 HEBOCCTAHABIMBAIOIINE JUCAXapubl. | uaponus
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMmaja: THAPOJIM3, KAYECTBEHHAas pEaKIHsi C HOAOM. XHUMHUUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMOJICUCTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  memu(ll)), peakuums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapooHoBbie KUCTOTHI. ClOXKHbBIE A3PUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue moiekyi, obmas dbopmyia, U30Mepusi, HOMEHKIATypa U (PU3HUYECKUe
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiIMsHUE TPyNI aTOMOB B MoOJjeKyse aHuiauHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucI0TEL.. HomMeHknatypa u nzomepusi. OTaesbHbIE TPEACTABUTENHN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklusl TMOJUKOHJEHCAlU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U TUAPOJIA3 NENTH/IOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
pacTBopeHue O€NKOB B BOJIEe, J€HaTypalusi OEIKOB NpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XMMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJIMMEPBI, OMOpa3iaraemMbie MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxnenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluu W/WIM HCXOIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanust MeXIIpeIMETHBIX CBA3E€M MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYUHBIN (DAKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHHs, CKOPOCTh, SHEPrus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



doTocuHTe3, IBIXaHWE, OCNKH, YIIEBOABI, JKUPBL, HYKIECHHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOMTAISIM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.N. MenneneeBa. CBA3b nepuoguyeckoro 3akoHa u llepuogmyeckoil cuUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona /[.11. Menneneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JIMHA CBsI3U. [[0aspHOCTD, HANIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHble cBaA3u. BogopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO — CTPOCHMSA.  [HIIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. MctunHbie pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakUil B HEOPraHUYECKON W OpraHMYeCcKou
XUMHM. 3aKOH COXPAHEHHS] MAaCChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTumblie U HeoOpaTUMbIE peakluu. XUMHUYEeCKoe paBHOBecue. KoHncTaHnTa
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuaius. CuiibHble W CclaOble AICKTPOJUTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTAaHOBUTENb. IIpolecchl OKHCIEHHUS W BOCCTAHOBIICHUSA.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCNEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MpPEeBpaIlCHUI:
pa3iokeHue TMEpPOKCHAa BOJOpPOAAa B TMPUCYTCTBUM KaTalud3aTopa, MOJEIHU
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUUYECKOM PpEAKIMH W TIOJIOKEHHE XUMHYECKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuoguueckol cucremMe XUMHAYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECKHE CBOMCTBA: PEAKIUU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOMOpOAbl. BakHeHIne KUCIOpOIACOIepKalIue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TIOTYYCHHSI
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHuctas u cepHasi KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxzaenue B mpUpoAe, CIOCOOBI MONYYEHHs, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupope, crnocoObl MoiydeHus, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBAa TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyib, ancopOuusa. Dymnepensl, rpadeH, yriepojaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COEeIMHEHU.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cUCTEME XMMHUUYECKUX IJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA sl  HampspkeHud MetawioB.  OOmmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrUsl, MAPOMETAILTYPrus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (¢QU3MUYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCTUHECHU.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHEHUM.
XKeécTkoCTh BOABI U CIOCOOBI €€ yCTPaHESHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyYecKkue W XMMHUYECKHE CBOMCTBA MapraHila MU €ro COEIMHEHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: mnomydeHue, QU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCH/IA ¥ TUJPOKCHUA IMHKA, TUAPOKCOKOMIUIEKCHI IIuHKA. [IpumeHenue
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaJIOB, ropeHue cepwl, gocdopa, kene3a, MarHus B
KHUCIIOPOJIE, H3Yy4YEHUE KOJUIEKIMU «MeTamsl W CIUIaBbl», B3aUMOJIECHCTBUE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTUOHBl METANIOB, B3aUMOJAECHCTBUE THAPOKCUIOB ATIOMUHUSA M LHUHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B o6ecriedeHUN yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [loHsaTue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 NMPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpPHON KHUCIOTHI, MeTaHoJa). [IpoMbITiieHHbIe CTTOCOOBI MOYYSHHUS METaIOB |
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecreueHnH SHePreTuueckoil 0€e30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poib XuMuu B pa3BUTUHA MEAULIMHBI.



XHUMHS TUIE: OCHOBHBIC KOMIIOHEHTHI, IUIIEBbIe H00aBKU. Poiab Xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue w mapdromepHbie cpencTBa. beitoBas xumus. IlpaBwmia
0e30MacHOr0 MCIHOJB30BAHMS MpPENaparoB OBITOBOM XMMHUHM B TOBCEIHEBHOMN
YKU3HHU.

XUMHS B CTPOUTEIBCTBE: BAXHEHIITNE CTPOUTEIIbHBIC MaTepUaibl (IIEMEHT,
OCeTOH).

XUMHS B CEIIbCKOM X03s11icTBe. OpraHU4ecKue 1 MUHEPAIbHBIC YI00pEHUS.

CoBpeMeHHBIC KOHCTPYKIIMOHHBIC MaTepHajbl, KPACKH, CTEKIO, KEpaMHKa.
Matepuaitbl 11 3JIeKTPOHUKU. HaHOTeXHOIOTHH.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MpHUMECH, Macchl (00BEMa, KOJMYECTBA BEIIECTBA) IPOIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJied pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JONMM U MOJSPHOM
KOHIICHTPAIIMKM BEIIECTBA B PACTBOPE, JOJHM BBIXOJA IPOJYKTAa PEaKIUUd OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeMeTax €CTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

dusnka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, »JJCEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIBI, PAJIMOAKTUBHOCTh, MOJIEKYJIa, YHEPTeTUUSCKUN YPOBCHBD,
BEIIIECTBO, TeEJIO, OOBEM, arperaTHoOE€ COCTOSHHE BEIIECTBA, HJICAJIbBHBIA Tras,
bu3HuYecKUe BEIMYMHBI, CIMHHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buomnorus: kneTka, opraHu3M, dKocucTeMa, orocdepa, MeTaboIM3M, MaKpO-
1 MHUKPOJJIEMEHTHI, OCJIKH, JKMPHI, YIICBOAbI, HYKIICHHOBBIC KUCIOTHI, ()EPMECHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: MuHEpabl, TOPHBIC MTOPOJIBI, MOJIC3HBIE MCKOIIaeMble, TOTUIMBO,
peCypChl.

TexHomoTHA: XUMHYECKass MPOMBIIIJICHHOCTh, METALTYPTUs, CTPOUTEIbHBIC
MaTepHralibl, CEIbCKOX03IUCTBEHHOS POU3BOJCTBO, IMHUIIEBAsI MPOMBIIIICHHOCTD,
dapMareBTHICCKAS IPOMBIIIJICHHOCTb, IIPOM3BOJICTBO KOCMETHYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBMM € CHUCTEMHO-IEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUSA NpeaMeTa «XHUMUS» Ha YPOBHE CPEIHETO
o01iero o0pa3oBaHMS BBIICICHBl CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPAa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOMPEACICHUIO; HAJTUUYMEe MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTh OOYYalOmMXCS PYKOBOJICTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIMYUE
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbl; CHOCOOHOCTh CTaBUTH 1LI€JIU U CTPOUTH
KU3HCHHBIC TUIAHBI.

JIM4yHOCTHBIE PE3YJAbTaThl OCBOCHMS TMpeaMeTa «XHUMHS»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA TO3HABATEIBLHOW W TMPAKTUYECKOW JEATCIBHOCTH
oOydJaromuxcs B Mpoliecce pean3aiuu 00pa3oBaTeIbHON eI TEIIbHOCTH.

JInyHOCTHBIE PE3YJbTaThl OCBOCHMS TMpeAMeTa «XUMHS»  OTPa’KaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax U MpPaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY W
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOTO OTHOUIEHHUS K MCTOPUYECKOMY H HAYYHOMY HaCIEIHIO
OTEUYSCTBEHHON XMMUH;

YBOXEHHUS K TMPOIECCY TBOPUYECTBA B OOJACTH TEOPUHM M TPAKTHUECKOTO
MPUIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAayKH €CTh pe3yJbTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanau3e MHQOpMAIMU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHOU OTEUECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTU OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHUS IEHHOCTeW 370poBOro u Oe3zomacHOro oOpasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

MOHUMAHUSI I[EHHOCTU TPAaBUJI HWHIWBUAYAJTbHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NESTENBHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOM W  APYrMX BHJIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3indyHOro poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSM TpyJAa U pe3yJibTaTaM TPYJI0BOW JIEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJIHON U COLMATIbHOM CpEIbl;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUA JCUCTBUM, TMNPUHOCAIIMX Bped OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATeNIbHOCTU AKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEHIeHWHU MPOOJeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI0O0ATBHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IOHMMaHUS CYHIHOCTH METOJ0OB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IENbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENPEpPbIBHOMY OOpa3oBaHUIO H
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaThl OCBOCHMS MPOTpaMMBbl IO XMMHHU Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHbIE ACHCTBHS (MO3HABaTEeIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHMS U yYHUBEPCAIbHbIC YYCOHBIC
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOorudeckKme JqecTBU:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIUICHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHUYECKUX PEAKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOLECCE MO3HAHUSI UCIOJIb3yeMbIE B XUMHUKM CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX W TIPAKTHYCCKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbopMyITHpPOBATh LIETU U 3314l UCCIICIOBAHUS, HCTIOIb30BaTh ITOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMH CaMOCTOSITCIBHOTO IUIAHUPOBAHUS W TPOBEICHHS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTUYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ unopmaumeii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTD u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMHYECKOW WH(POpMAIMe: TMPUMEHSITh MEXKMNpeaMeTHble ((pu3ndeckue W
MaTeMaTU4eCKHE) 3HAKU U CUMBOJIbI, (POpMYJIbl, aOOpeBHATYpbI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0/1€ 1UAjI0ra U/WUiIH
JTUCKYCCHH, BBICKA3bIBAaTh UJIeU, (DOPMYIMPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOMN 3a/1a4H;

BBICTYNIaTh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIMEPUMEHTA, MPAKTUYECKON PabOThl MO HMCCIIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCcaabHbIe y4eOHbIe 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBJISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JEHUCTBUHA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M HUCCJENOBAaTEIbCKUX 3a/ad, BBIOMpaTh Hambojee
3G (eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUHU Ha YTrIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmero oO0pa3oBaHMs BKIIOYAIOT CHEHU(PUICCKUEC
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOpPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHUU B PA3IHYHBIX yUEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHEil. B
porpaMMe IO XUMHUU MPEIMETHBIE pPE3yNbTaThl MPEACTABICHBI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble  pe3ynabTaThl OCBOEHHSI Kypca «OpraHudeckas XUMUS»
OTpAXKAlOT:

c(hOpMUPOBAHHOCTh NPEACTABICHUI: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYEHHH YCTOMYMBOIO



pPa3BUTHS YEJIOBEUYECTBA B PEIICHUM MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUYECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HUCTOYHHKOB SHEPIuH, B o0ecrieueHun palMOHAIIBHOTO
MPUPOAOIIONB30BaHNSA, B (OPMUPOBAHMM MHUPOBO33PEHUS W OOLIEH KyIbTYphI
YeJioBeKa, a TaKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO ¥ IPUPOJIHOM CPELIE;

BJIQJICHME  CHCTEeMOM  XMUMHUYECKHMX  3HAHUW, KOTOpas  BKIIOYAeT:
OCHOBOIIOJIATAIOIIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS aToMa, THUOpUAM3alUs AaTOMHBIX OpOWTalei, HOH, MOoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPUIATENIBHOCTD, CTENIEHb OKHCIICHHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAbHAS
rpynna, pajaukain, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJICTHBIC), M30MEpUs CTPYKTypHass M MPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA PN, TOMOJOTH, YTIEBOAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKAlIUe OpPraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonunueckuit 3axkon J[. VM. MenneneeBa, Teopus CTpPOEHHUS OPraHUYECKHUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DSHEPrUM TMpPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHHUSI IPUYUHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBICHUIL; MIPEICTABICHUS
O MEXaHHW3Max XHMHUYECKHX pPEaKlIHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(akTONOrNYEeCKNE CBEIECHHUS O CBOMCTBAX, COCTaBe, MOJYYCHHH M 0O€30IacHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEbHOCTH  4YeJOBEKa, OOIMX  HAy4YHBIX  MPUHIUIAX  XUMHUYECKOTO
MPOU3BOJICTBA (HA MIPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPaOOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
yCTaHaBJIMBAaTh MX B3aWMOCBSA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS NpHU
ONMCAHHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECINHEHN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUUISI COCTaBJIEHHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHHIECKHUX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ pPEaKIUil  IOCPEACTBOM  COCTaBIICHHUS



ANIEKTPOHHOTO OajlaHca »JTUX peaklUMid, peakuuidi HOHHOro OOMEHa NyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

M3rOTABIMBATh MOJIENU MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTFOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATh MPUHAJJICKHOCTh M3YyUYEHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpPeAeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS AJIs OTIEIbHBIX
Npe/ICTaBUTENIEH OPraHMYECKUX BEUIECTB (ITUJIEH, alleTUJIEH, TOIYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHUHAs
KUCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NATIbMUTHHOBAS KUCIIOTHI,
IVIMLMH, aJlaHuH, MajlbTo3a, (pyKTO3a, aHWIMH, JUBUHWI, U30MPEH, XJIOPOIpPEH,
CTUPOJI U IpYTHe);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3M B
OpraHMYeCKUX COCIUHEHUAX (KOBaJieHTHAas M WOHHAas CBA3b, OG- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHUS
oprannudeckux Bemects A. M. ByTtiepoBa /st 00bsiICHEHUS! 3aBUCHUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckue M XUMHUYECKHE CBOWCTBA TUIHMYHBIX NpPEACTaBUTENEH pazIUUHbIX
KJIACCOB OPIaHMYECKHUX BEIECTB: aJKAHOB, IUKIOAIKAHOB, AJIKCHOB, aJIKaJUECHOB,
QJIKUHOB, apOMAaTUYECKUX YIVIEBOJOPOJOB, CIUPTOB, abIECTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AM- M IOJINCAXapUIOB),
WUIIOCTPUPOBATh ~ IE€HETHMYECKYH0  CBSI3b  MEXAY  HHMHM  ypaBHEHMSIMHU
COOTBETCTBYIOIIMX XHMHYECKMX PEaKUUd € MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(OpMUPOBAHHOCTh YMEHHSI TMOATBEPKIAATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CIOCOOHOCTH OpraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJIECHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUAS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEpPHU30BaTh UCTOYHUKU YTIIEBOAOPOTIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH M
MIPaKTUYECKOE NPUMEHEHHE NTPOTYKTOB I1EpEPAOOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOIl 3HAHUN O €CTECTBEHHO-HAaYYHBIX
MeTOJaX MO3HAHUSA — HAOJIOJIEHUH, U3MEPEHUH, MOJEIHUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;



c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMATHU3alIUI0, BBISIBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€H — I U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTH YMEHHI: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

chOpMUPOBAHHOCTb YMEHMH: TMPOBOJAUTH PaACUYEThl MO XUMUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BeIMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMHUYECKOMU
dbopMysbl BEIIECTBA MO W3BECTHBIM MACCOBBIM JOJISIM XHMHYECKUX JJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OICHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IPOU3BOJICTBEHHON JICATEIBLHOCTH 4YEJIOBEKa, CBSA3aHHOWM C TmepepaboTKoiM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJIsSI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHPHO IUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJy4YEHHE W HU3YUYCHHE CBOWCTB OPraHMYECKUX
BEIIIECTB, KAYECTBEHHbIC PEAKIHUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KHUCJIOPOJCOACPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33/1ad 110 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHUEM IPaBHII
0e301MacHOro0 OOpaIlleHWs ¢ BEIIeCTBAMH U JIa0OpaTOPHBIM 00OPY/IOBaHHEM,
dbopMmynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pa3IudHON (popme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

cOOMI0IaTh MpaBUJIa IKOJIOTHUYECKH IEJIECO00Pa3HOTO TMOBEICHUS B OBITY H
TPYJIOBOW JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3[I0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKHUBbIE OPraHU3MBbl
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs cMbICH nokazarens [1/1K;

aHAJM3UPOBATH 11€JIECOO0PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MmaccoBoi nHpopmanuu, UHTepHET U Ipyrue), KpUTUUYECKU



aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaINIo, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MTOCTaBICHHON Y4eOHOM 3aauei.

11 KIIACC

[IpenmerHble pe3ynbTaThl OCBOEHMsSI Kypca «OOmas M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHHUI MOPUPOJBI, O MECTE€ U 3HAYECHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pPa3BUTHSA, B PEIICHUU NPOOJEM SKOJOTHUECKOM, DHEPreTUYECKOW W MHUIIEBOMU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEGHHMS K CBOEMY 3J0pPOBbIO M TPUPOIHOMN

cpene;
BIQJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMKM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHITHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAH, OCHOBHOE U
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKasl CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKas pEHETKa, XUMUYECKas peakius, pacTBOp, DJICKTPOJIMUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb UCCOIMAIINH,
BOJOPOJHBIMA TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIuM, CKOPOCTh XMMUUECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUSI AIEKTPOJUTHYECKON TUCCOIMALUM, TEPUOIUYECCKUM
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUSI SHEPTUM NPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUMN S3BIK
XUMHWH, MHPOBO33PCHUYECKUE 3HAHUS, JEXKAIlMe B OCHOBE IOHUMAaHHS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIECHUSI O CTPOCHHM BENIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHUX M  KUHETHYECKHX 3aKOHOMEPHOCTSAX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30MMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWUYECCKHUX BEIIESCTB B OBITY M NMPAKTHYCCKOMN
NEATEIBHOCTA  4YeJOBEKa, OOMMX  HAyYHBIX MOPUHIMIAX  XUMHYECKOTO
MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTaHABIIMBATh WX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOIINE MOHSITUS MPU
OMMCAaHUU HEOPTAaHMYECKUX BEILIECTB U UX MPEBPaIllCHUMH;

c(hOpMUPOBAHHOCTb YMEHHSI UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJIUKY JJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITH BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOpPOJHAsI), TUI KPUCTAUIMUYECKONW PEHIETKH
KOHKPETHOTO BEIIECTBA,;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M M THUIA KPUCTAUIMUECKOW pEImETKH, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIaCCUPUIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU TI0 Pa3TUIHBIM IIPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BEIIECTB, TEIUIOBOMY A(h(EeKTy peakiuu, W3MEHESHUIO
CTeNieHEl OKHCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YacCTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
M3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa [l.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepuonnueckoii CHUCTEMEI .. Menpeneena, HCTIOJIB3YSI MOHSTHUS
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE€ MU BO30YKIEHHOE HHEPTreTUYECKHUE COCTOSHHUS aToOMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHUYECKHX DJIEMEHTOB U HX
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmommueckon cucremsr [l N
MeHnneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  pa3jIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE TE€HETHUYECKOM CBSI3M MEXAY HEOPraHMYECKHUMH BEIIECTBAMU C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUNA MOCPEACTBOM COCTaBIICHUS JIEKTPOHHOrO OanaHca
ATUX peaklui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX MOJHBIX U



COKpAaIlEHHBIX  HMOHHBIX  YpPaBHEHUHU;  peakUMd  TUApPOIM3a;  peakuui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMeEPE T’IPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUA);

c(OPMHPOBAHHOCTh YMEHUS OOBACHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIHN C YYETOM HMX DSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
M3MEHEHHSI CKOPOCTM XHMHMYECKOM peakuud B 3aBUCUMOCTH OT pPa3JIMYHbBIX
(akTOpOB, a TaKKE XapaKTep CMEIICHHUS] XUMUYECKOT0 PAaBHOBECUS O] BIUSHUEM
BHEIIHUX Bo3aeicTBuil (npunuun Jle llarense);

c(OpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpHU30BaTh XUMHUYECKUE PEaKIIHH,
JeXanme B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
oOle HayyHble MPUHLHUINBI XUMHYECKUX MPOU3BOJICTB; LEIECO00Pa3HOCTD
MPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOYKHU
3pEHMs] COOTHOUIEHHUS PUCK-TIONb3A;

c(OpMHUPOBAHHOCTh BJAJCHUS CHUCTEMOW 3HAHMM O METOJlaX Hay4YHOIo
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCTIEPUMEHT (peasbHbIN U MBICJIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHS MPUMEHSATh 3TH 3HAHUS NIPU SKCIIEPUMEHTAIILHOM UCCJIEIOBAHUHU BEILIECTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
NPaKTUYECKOU IEeSATEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOW KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSAMM U TPENCTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAs KOHUEHTPALIUS;
MaccChl BEIIeCTBa WM 00bhEMA Ta3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00hEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECCTB; TEIUIOBOro d(ddekra
peaKiuy; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOM CTENEHBIO AHMCCOIMAIMU; Macchl (00BEMA, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJIHBIX BEUIECTB JaHO B BHUJAE PacTBOpa C
ompeIeIEHHOW MacCOBOM JIOJICH PacTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHII: CaMOCTOSITEJIbHO TUIAHUPOBATH W TMPOBOJIHTH
XUMHYECKUN  3KCIEpUMEHT  (MpPOBEJEHUE  peakluil  HMOHHOro  OOMEHa,
IIOATBEPKACHUE KAYECTBEHHOTO COCTaBa HEOPTaHMYECKUX BELIECTB, ONPEICIICHUE
Cpeabl pacTBOPOB BEIIECTB C IIOMOINBKD HWHIAWKATOPOB, H3YyYEHHE BIIMSIHUSA
pa3nIuyHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOW  peaklnu, pelIeHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOJII0IeHuEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIECTBAaMHU U J1a00paTOpPHBIM
obopynoBanueM, (GOpMyIupoBaTh I1€Jdb HCCIEIOBAHUS, MPEICTABISITH B



paznuuHoi (popMe pe3ynbTaThl SKCIEPUMEHTA, aHAIU3UPOBATH M OIEHUBATH UX
JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIMSIMU [0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, JKOJIOTHYECKH II€JIECOO00pPA3HOTO TMOBEICHUS B OBITY W TPYAOBOM
NEATENIBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOTO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JIEUCTBUSI HA YKUBBIE OPraHU3MBbI ONMPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadbaTeiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aadeii.
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KapOoHMIIbHBIE COETMHEHUS: albJIETUAbI U
3.2 keToHbl. Kap6oHOBbIE KUCIOTHI. ClI0KHBIE 21 1 https://m.edsoo.ru/O2NWGJZU2

s¢upsl. XKups



https://m.edsoo.ru/61HH8J58X
https://m.edsoo.ru/LC5J74CMA
https://m.edsoo.ru/0BNB0PH31
https://m.edsoo.ru/3KLA1L26M
https://m.edsoo.ru/RY6NBZAW4
https://m.edsoo.ru/JI9OENZ9M
https://m.edsoo.ru/TJI36WGJ5
https://m.edsoo.ru/O2NWGJZU2

3.3 YraeBosl 9 https://m.edso0.ru/962BYGF10
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://m.edsoo.ru/K8B3H5PS1
Hroro no pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BricokoMoneKynsipHbIE COEAMHEHUS 6 https://m.edsoo.ru/VLVADEWAB
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/962BYGF1O
https://m.edsoo.ru/K8B3H5PS1
https://m.edsoo.ru/VLVADEWAB

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (I (PPOBbBIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMa. [lepuoanueckuit
IT
11 SAROM I LieproAIIeckal cheTeMa 9 https://m.edsoo.ru/R39EAGJPC
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
Crpoenue BeniectBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Hemeranms 31 3 https://m.edsoo.ru/9NCC2YQRJ
2.2 Mertanibl 23 2 https://m.edsoo.ru/YEU9WRJ21
Hroro mo pazgeny 54
Pa3pen 3. Xumus u ;Ku3HL
M X
3.1 CTOART HOSHATILE XML AMMIL T 9 https://m.edso0.ru/2Q4016NXK
KU3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10
- 102 4 8

I[TPOTPAMME



https://m.edsoo.ru/R39EAGJPC
https://m.edsoo.ru/W4FD2VJF8
https://m.edsoo.ru/QHDJZGESH
https://m.edsoo.ru/9NCC2YQRJ
https://m.edsoo.ru/YEU9WRJ21
https://m.edsoo.ru/2Q40I6NXK




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoTbI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHusl

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/ibHbIE pecypchl

[Ipenmer u 3HaUeHUE
OPraHU4eCcKO XUMHH,
Mpe/ICTaBIeHNEe O MHOI000pa3uu
OPraHNYeCKUX COCTUHEHUIN

https://m.edsoo0.ru/48G4H34K4

DJIEeKTPOHHOE CTPOCHUE aToMa
yriiepoa (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BasieHTHBIC BO3MOXXHOCTH aTOMa
yriepoa

https://m.edso0.ru/ODI6T8LIR

XuUMH4YEcKas CBA3b B
OpPraHUYECKUX COCAMHECHUSX.
MexaHnu3mbl 00pa3zoBaHUs
KOBaJICHTHOM CBSI3U, CLIOCOOBI
pa3pbiBa CB3EH

https://m.edsoo.ru/C42CCDY5S

Teopus CTpOCHUST OPraHUIECKUX
coenunenuii A. M. byrneposa

https://m.edsoo.ru/MIAFQ4PQO

Bunbl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS.
OneKTpoHHBIE Y3PPEKTHI B
MOJIEKyJIaX OpraHUnYeCKUX
COCAVHECHUN

https://m.edsoo0.ru/GN3QZ8AHX

IIpencrasnenue o

https://m.edsoo.ru/P6 AQNOU22



https://m.edsoo.ru/48G4H34K4
https://m.edsoo.ru/0DI6T8L9R
https://m.edsoo.ru/C42CCDY5S
https://m.edsoo.ru/MIAFQ4PQO
https://m.edsoo.ru/GN3QZ8AHX
https://m.edsoo.ru/P6AQN0U22

KJaccu(uKanuu u
CHCTeMaTHuYeCKasi HOMEHKIIATypa
(IUPAC) oprannuecKux BEIIECTB

Knaccugukamnus peaxnuii B
OPraHU4eCKOM XUMHUH

https://m.edsoo.ru/M5DJY MP9M

Cucremarusanuys u 00001eHue
3HAHUH 110 TEME

https://m.edsoo0.ru/SKOA3EB67

AJKaHBI: TOMOJIOTUYECKUN Psifl,
obmas Gpopmysna, HOMEHKIATypa
Y U30MEpHS, IEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

CDI/ISI/I‘-IGCKI/Ie U XUMHYCCKHUC
CBOMCTBA aJIKAHOB

https://m.edso00.ru/GV8LNQJ3X

11

Haxo>xnenue ainxkaHoB B
npupojie. CriocoObl OJIydeHUS |
MIPUMEHEHHE aJTKAaHOB

https://m.edsoo.ru/AB2ZKXXIZ

12

[uxnoankansl: odmas Gopmyina,
HOMEHKJIATypa ¥ U30MEpHs,
0COOCHHOCTH CTPOCHHUSI U
XUMHUYECKHX CBOWCTB, CIIOCOOBI
MOJIyYCHHUS U TIPUMCHEHUE

https://m.edsoo.ru/Q4B590Q1A

13

Pemenune pacu€tHbix 3a1a4 Ha
OIIpe/IeJICHUE MOJIEKYIISIPHOU
(hopMyITbl OPraHUYECKOTO
BEIIIECTBA IO MAaCCOBBLIM JOJISIM
aTOMOB DJIEMEHTOB, BXOISIINX B
ero cocraB. CucremMaruszanus u
00001IIeHNE 3HAHU TT0 TEME

https://m.edsoo.ru/ED66JALEK



https://m.edsoo.ru/M5DJYMP9M
https://m.edsoo.ru/SKOA3EB67
https://m.edsoo.ru/8HWFWZ174
https://m.edsoo.ru/GV8LNQJ3X
https://m.edsoo.ru/AB2ZKXXIZ
https://m.edsoo.ru/Q4B590Q1A
https://m.edsoo.ru/ED66JALEK

14

AJIKEHBI: TOMOJIOTUYECKUM psI,
obmias popmysa, HOMEHKIATYpa,
IEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MouieKkyn. CTpyKTypHast U LIUC-
TpaHC-U30MEPHS ATTKEHOB

https://m.edsoo.ru/NCGOE2KO0J

15

duznyecKkue U XUMHUYECKHe
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHMKOBa

https://m.edso0.ru/6 XZHRIRTW

16

CriocoOblI mostydeHus u
MpUMEHEHHE ATKCHOB

https://m.edsoo.ru/YSODCR6ZN

17

[IpakTuueckas padbora Ne 1 o
teme "[lonydeHue sTuneHa u
HU3yYEHHUE €ro CBOUCTB"

https://m.edsoo.ru/HHCGPAVH5

18

Pemenue pacu€rHbIx 3a1a4 Ha
OTpEEICHUE MOJIEKYIISIPHOM
(hopMyIIBI OPraHMIECKOTO
BEIECTBA

https://m.edsoo.ru/ XYWNMAYNA

19

AJNKaZAMeHbI: CONPsHKEHHBIE,
M30JIMpOBaHHbBIE,
KymynupoBaHHble. OCOOEHHOCTH
AJIEKTPOHHOTO CTPOSHUS

https://m.edsoo.ru/EKDS1U5UV

20

XuMHudeckue cBolicTBa
COHpSDI(éHHHX JUCHOB

https://m.edso0.ru/M356GLRBE

21

Crnioco0bI mostyueHust u
NPUMEHEHHE aJIKaINEeHOB

https://m.edsoo.ru/KT8M1N272

22

AJKUHBI: TOMOJIOTHYECKUN psi,
oOmas (opmyna, HOMEHKIATypa,

https://m.edsoo.ru/N65WYKD93



https://m.edsoo.ru/NCG0E2K0J
https://m.edsoo.ru/6XZHRIRTW
https://m.edsoo.ru/Y8ODCR6ZN
https://m.edsoo.ru/HHCGPAVH5
https://m.edsoo.ru/XYWNMAYNA
https://m.edsoo.ru/EKDS1U5UV
https://m.edsoo.ru/M356GLRBE
https://m.edsoo.ru/KT8M1N272
https://m.edsoo.ru/N65WYKD93

JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJ, (pu3nueckue cBoicTBa

23

XUMHYECKUE CBOMCTBA AJIKKNHOB

https://m.edsoo.ru/MQ7A03SUC

24

KauecTBenHble peakuuu Ha
TPOMHYIO CBS3b

https://m.edsoo.ru/45UN142UY

25

CriocoOsl nostyueHust u
MpPUMEHEHHE AIKHHOB

https://m.edsoo.ru/SYL7VWAMA

26

Pemenue 3agau: pacy€Tsl Mo
YPaBHEHUIO XUMHUYECKOM
peakuuu

https://m.edso00.ru/Q7XMPZSRF

27

Cucrtemaruzanusa 1 0000I1IeHne
3HAHUH 110 TEME

https://m.edso0.ru/19DNOP1N8

28

ApEHbI: TOMOJIOTUYECKUH P,

obmas Gopmysna, HOMEHKIIATYypa.

DIJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJ O€H30J1a U TOJy0JIa, UX
(uznueckue cBoicTBa

https://m.edsoo.ru/M\WWNGDLBK5D

29

XHUMUYECKUE CBOMCTBA apEHOB:
peaKIMK 3aMeIIeHHUS

https://m.edsoo.ru/FCNHX9WY1

30

XuMHuJecKue cBolicTBa dpCHOB:
PCaKnuu MMpUCOCIUNHCHUA,
OKHCJIEHHE TOMOJIOIOB OeH301a

https://m.edsoo.ru/CSBNGDUCS

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTHUPOJIA

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€THbIX 3a1a4 Ha
OTIPEECIIEHUE MOJIEKYIIPHOU

https://m.edso00.ru/QFKSRGCXW



https://m.edsoo.ru/MQ7AO3SUC
https://m.edsoo.ru/45UN142UY
https://m.edsoo.ru/SYL7VWAMA
https://m.edsoo.ru/Q7XMPZSRF
https://m.edsoo.ru/19DN0P1N8
https://m.edsoo.ru/WNGDLBK5D
https://m.edsoo.ru/FCNHX9WY1
https://m.edsoo.ru/CSBNGDUCS
https://m.edsoo.ru/F2K2CB5PG
https://m.edsoo.ru/QFKSRGCXW

(hopMyITbI OPraHUIECKOTO
BEIIECTBA

33

CriocoObI mosTydeHust 1
PUMECHEHHUE apECHOB

https://m.edsoo.ru/2VKLXNJZ4

34

T'enetnyeckas cBsA3L MCKOY
Pa3iIMYHBbIMH KjlIaCCaMHU
YIII€BOJIOPOJIOB

https://m.edso00.ru/AX70M5T7F

35

Pacuérel no ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
Cucrtemaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

https://m.edso00.ru/9VBZTY4PI

36

[Ipuponnsii ras. [lomytHeie
He(TsAHbIE Ta3bl

https://m.edsoo.ru/CK1CUWWEN

37

KaMeHHBIi yroibs 1 IpoayKThl
ero nepepadboTKu

https://m.edsoo.ru/BDDEXD2FV

38

Hedtp 1 ciocoOmr e
nepepabotku. [Ipumenenmne
MPOAYKTOB IepepaboTKH HEPTH

https://m.edsoo0.ru/ORE9Y2CYG

39

I'eHeTn4eckas CBSI3b MEXKITY
pa3IMYHBIMU KJIacCaMu
yIJIEBOI0POJIOB

https://m.edsoo.ru/HQ22U8ZHE

40

FaJ’IOFeHOHpOI/BBOI[HI)IC
YrJIIEBOAOPOAOB: JICKTPOHHOC
CTPOCHHC, pCAKIINH 3aMCIICHUA
rajorcHa

https://m.edso0.ru/XX94BSSGR

41

JlericTBUE MIEI0YEH Ha
rajoreHIpou3BOAHBIE.
BzaumoneiictBue

https://m.edso0.ru/FF11CTQKA



https://m.edsoo.ru/2VKLXNJZ4
https://m.edsoo.ru/1X7QM5T7F
https://m.edsoo.ru/9VBZTY4PI
https://m.edsoo.ru/CK1CUWWFN
https://m.edsoo.ru/BDDEXD2FV
https://m.edsoo.ru/ORE9Y2CYG
https://m.edsoo.ru/HQ22U8ZHE
https://m.edsoo.ru/XX94BSSGR
https://m.edsoo.ru/FF11CTQKA

JIUTaJIOTCHAIKAHOB C MarHueM u
UHKOM

42

Cucremaru3zamus u o6o0meHne
3HaHUM 10 pas3zaeny
"YrneBonoposr"

https://m.edsoo.ru/6XBYFOLLD

43

KonTtposnsHas paboTa o teme
"YrneBonoposr"

https://m.edsoo.ru/EJH90TT50

44

[IpenenbHbIE OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PsiJI,
obmas Gpopmyna, CTpoeHHE
MOJIEKYI, U30MepHs,
HOMEHKJIaTypa, Kiiaccuukanus,
(uznueckue cBoicTBa

https://m.edsoo.ru/I9NSKPMLB

45

XUMHYECKHE CBOUCTBA
MpeACIbHBIX 0THOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/VHOGFCVLZ

46

CriocoObl OTy4eHHS U
MPUMEHEHHE OTHOATOMHBIX
CIIHPTOB

https://m.edsoo.ru/N9HOJ3V12

47

[IpocTeie 3upbl: HOMEHKIATYpa
1 U30MepHs, 0COOEHHOCTH
(DUBUYECKUX U XUMUYECKHUX
CBOMCTB

https://m.edsoo.ru/UUYC7UU21

48

MHOroaTroMHbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
(buznueckrue u XuMUYeCcKHe
CBOIicTBa

https://m.edsoo.ru/KMYAEG5AX

49

Crnioco6bl mostyueHust u

https://m.edsoo.ru/EU9L4B5H6



https://m.edsoo.ru/6XBYF0LLD
https://m.edsoo.ru/EJH90TT50
https://m.edsoo.ru/I9N5KPMLB
https://m.edsoo.ru/VH0GFCVLZ
https://m.edsoo.ru/N9HOJ3V12
https://m.edsoo.ru/UUYC7UU21
https://m.edsoo.ru/KMYAE65AX
https://m.edsoo.ru/EU9L4B5H6

IIPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

50

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
(bu3nveckne CBOWCTRA.
Tokcu4aHOCTH PeHOIA

https://m.edso00.ru/0117TP1EX

51

XUMUYeCcKUe CBOMCTBA (heHoJIa

https://m.edsoo.ru/DRURODFRJ

52

CriocoOsl nostyueHust u
IpuMeHeHue (eHosia

https://m.edsoo.ru/60B9BOAKU

53

[IpakTnueckas padora Ne 2.
Pemenne skcriepuMeHTaIBHBIX
3ama4 o teme "CrupThl U
(benopr"

https://m.edso0.ru/SHOGNHMGK

54

Cucrtemaruzanusa 1 0000IIeHne
3HAHHH 10 TEME

https://m.edsoo.ru/J7BQQOWB6

55

AJbIeTUABI U KETOHBI:
AIIEKTPOHHOE CTPOCHHUE
KapOOHWIILHOM TPYIIIHL;
TOMOJIOTHYECKHUE PSbI, 00IIas
bopmyna, u3oMepus u
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

ANbJIEruibl U KETOHBI:
(uznueckue CBOMCTBA; peaKuu
MIPUCOCTUHEHHS

https://m.edsoo.ru/FTMHFTV8V

57

Peakuuu okucieHus u
KauCCTBCHHBIC PCAKIIUU
AJIbACTUI0OB 1 KETOHOB

https://m.edsoo0.ru/MT7LK3HUT

58

Crnioco6bl nosryyeHus
aITb/IETU/I0B M KETOHOB

https://m.edsoo.ru/KOSEDOZNC



https://m.edsoo.ru/0117TP1EX
https://m.edsoo.ru/DRURODFRJ
https://m.edsoo.ru/60B9B0AKU
https://m.edsoo.ru/SH9GNHMGK
https://m.edsoo.ru/J7BQQOWB6
https://m.edsoo.ru/DHUDYUVGN
https://m.edsoo.ru/FTMHFTV8V
https://m.edsoo.ru/MT7LK3HUT
https://m.edsoo.ru/KOSEDOZNC

59

OnHOOCHOBHBIE NPEIEIIbHBIE
KapOOHOBBIC KUCIIOTHI,
0COOEHHOCTH CTPOSHHSI UX
MOJICKYJT

https://m.edso0.ru/SAG3IMM12R

60

N3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, HX
(uznueckue cBoicTBa

https://m.edso0.ru/88RK8HSL4

61

XHWMHUYECKUE CBOMCTBA
MpeiebHBIX OJJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/FG799CL7C

62

Oco0eHHOCTH CBOMCTB
MYPaBbUHOMN KHCIIOTBI.
Mmuoroo0Opa3ue KkapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4ZQ

63

OCO0OEHHOCTH CBOMCTB:
HEIpeIeTbHBIX U
apoOMaTHYECKHX KapOOHOBBIX,
JTUKapOOHOBBIX,
THUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTEeNM BBHICIIMX
KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/PO7B20AZG

64

ITonsarue o IIPOU3BOJHBIX
Kap6OHOBLIX KHCIIOT

https://m.edsoo.ru/ASMQKWR52

65

Crnioco6bl nostyueHust u
IIpUMEHEeHHe KapOOHOBBIX
KHCIIOT

https://m.edso0.ru/ZY83U8721

66

CrnoxHble 3¢upsbl:
TOMOJIOTHYECKHUH psij, oOrmas
¢bopmyna, uzomMepus u

https://m.edsoo.ru/4C5QIMALE



https://m.edsoo.ru/3AG3MM12R
https://m.edsoo.ru/88RK8HSL4
https://m.edsoo.ru/FG799CL7C
https://m.edsoo.ru/NCRPAK4ZQ
https://m.edsoo.ru/PO7B20AZG
https://m.edsoo.ru/ASMQKWR52
https://m.edsoo.ru/ZY83U872I
https://m.edsoo.ru/4C5QIMALE

HOMEHKJIaTypa

67

dusznueckue 1 XUMHUYECKUE
cBoiicTBa 3(pupoB

https://m.edsoo.ru/TCIGEW2K6

68

Pemrenne pacy€THbIX 3a1a4: 10
YPABHEHUIO XUMHYECKOM
peakuuu, Ha OIpEACIICHNAE
MOJIEKYISIPHON (OpMYIIbI
OpPraHUYECKOI0 BEIECTBA

https://m.edso00.ru/K51200HVD

69

[IpakTnueckas padora Ne 3.
Pemenne skcriepuMeHTaIBHBIX
3amau o teme "KapOoHoBBIe
KucnoThl. CroxHbIe d3PUphI"

https://m.edso0.ru/OGEJG1Z6Q

70

XKupsl: cTpoenue, pusnueckue u
XUMUYECKHE CBOWCTBA
(ruaposin3)

https://m.edsoo.ru/9SIVVGAD3

71

OCcoOEHHOCTH CBOWCTB JKUPOB,
COJIeprKalIuX OCTaTKU
HeMpeeNbHBIX KUPHBIX KUCIIOT.
2Kupsl B npupoe

https://m.edsoo.ru/HAIOMQY A6

72

Mbuia Kak COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, UX
Mmororiee aeiicteue. [loHsTHE 0
CHHTETUYECKUX MOIOIINX
cpeactBax (CMC)

https://m.edsoo.ru/YPLLOQUE?7

73

I'enetnueckas cBs3b
YTJIEBOJOPOIOB U
KHCIIOPOACOACPKAIINX
OpPraHHYECKUX BEIECTB

https://m.edsoo.ru/A8FI5XVSU



https://m.edsoo.ru/TCJGEW2K6
https://m.edsoo.ru/K512QOHVD
https://m.edsoo.ru/OGEJG1Z6Q
https://m.edsoo.ru/9SIVVGAD3
https://m.edsoo.ru/HAIOMQYA6
https://m.edsoo.ru/YPLL09UE7
https://m.edsoo.ru/A8FI5XVSU

74

Pacuérel o ypaBHEeHUAM
XUMHUUYECKUX PEAKLIUI

https://m.edsoo.ru/LZ5VLL2BX

75

Cucrematusanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/S8WM8F7D7

76

OO01as XxapakTepucTUKa
YTJIEBOJOB U KiIacCH(pUKALIUS
YTJIeBOJIOB (MOHO-, - U
MOJIMCAXapH/Ibl)

https://m.edso00.ru/01RIX8HGR

77

MoHnocaxapuabl: puznuecKue
CBOIICTBA M HaX0KJCHIE B
pUupoae

https://m.edsoo.ru/SDKMBGIF6

78

[IpuMeHeHue rioKo3sl, €€
3HAaYCHUC B ) KU3HCACATCIBbHOCTHU
Oprasusma

https://m.edso0.ru/6LS9BLN9Q

79

Hucaxapupl: caxapo3sa,
MajbTO3a U JIaKTO3a.
Haxoxnenue B mpupoe u
MIPUMEHEHHE JIcaxapuioB

https://m.edsoo.ru/0YDXJOOUH

80

[Tonucaxapumpl: cTpoeHne
MaKpOMOJIEKY, (U3NYECKUE U
XMUMHYECKHE CBOICTBA,
MIPUMEHEHHE

https://m.edsoo.ru/52Z6 UKUNG

81

ITousarue 06 HCKYCCTBCHHBIX
BOJIOKHAax

https://m.edsoo.ru/CPO60DRNM

82

Pemenne PaCUYCTHBIX 3a1a4 Ha
ONpCACIICHUC NOJIN BbIXOda
MMPpOAYKTA PCaKIUU OT
TCOPCTUYCCKHU BO3MOKHOT'O

https://m.edsoo.ru/FVQ99R8JH



https://m.edsoo.ru/LZ5VLL2BX
https://m.edsoo.ru/S8WM8F7D7
https://m.edsoo.ru/01RIX8HGR
https://m.edsoo.ru/8DKMBGIF6
https://m.edsoo.ru/6LS9BLN9Q
https://m.edsoo.ru/0YDXJOOUH
https://m.edsoo.ru/52Z6UKUNG
https://m.edsoo.ru/CPO60DRNM
https://m.edsoo.ru/FVQ99R8JH

83

Cucremarusanusa 1 00001IeHIE
3HaHUM 10 pas3aeny

https://m.edsoo.ru/YTA71S0GH

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepxaiiue
OpraHu4YecKue coequHeHus"

https://m.edso00.ru/40ZT3216M

85

AMUHBIL: KTaccuuKanms,
CTPOEHHE MOJIEKYJI, 001IIast
dhopmyna, uzomepusi,
HOMEHKJIAaTypa U pu3nYecKue
CBOICTBa

https://m.eds00.ru/64T9T10Z2V

86

XUMHUYECKUE CBOMCTBA
anrpaTHIECKUX aMUHOB

https://m.edsoo.ru/MYC4DL1GD

87

AHUWIVH: CTPOCHUE aHWINHA,
0COOEHHOCTH XUMHYECKUX
CBOMCTB aHWJINHA

https://m.edsoo.ru/FRTQ7TUDA

88

CriocoObl MOTy4eHHS U
MpUMEHEHHE AT (aTHIECKIX
aMHHOB

https://m.edsoo.ru/LCF82MVKH

89

AMMHOKHUCIIOTHI: HOMEHKJIATypa
1 u3oMepus, pusnyeckue
cBoicTBa. OTIOENbHBIE
MPEACTABUTENH 0l-aMUHOKHUCIIOT

https://m.edsoo.ru/RQIQFGFVC

90

XuMHuJecKue cBolicTBa
AMHMHOKHUCJIIOT, UX
OMOJIOTHYECKOE 3HAUCHHE
amuHOKucloT. CHHTE3 U
TUApOJIN3 IENITHAOB

https://m.edso0.ru/16QZ981XZ

91

benku xak npupoaHble

https://m.edso0.ru/C031GD96B



https://m.edsoo.ru/YTA71S0GH
https://m.edsoo.ru/40ZT3216M
https://m.edsoo.ru/64T9T1OZV
https://m.edsoo.ru/MYC4DL1GD
https://m.edsoo.ru/FRTQ7TUDA
https://m.edsoo.ru/LCF82MVKH
https://m.edsoo.ru/RQIQFGFVC
https://m.edsoo.ru/I6QZ981XZ
https://m.edsoo.ru/C031GD96B

MOJIUMEPBIL; CTPYKTYPHI OCIIKOB

92

XUMHUECKHE CBOUCTBA OEJIKOB

https://m.edsoo0.ru/67MDSJICA

93

AzoTcoepkaiue
reTePOIUKITHYECKIE
coenuHeHus. HykienHoBble
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poJib

https://m.edso0.ru/6A9U8JK1G

94

[IpakTnueckas padora Ne 4.
Pemenne OKCIICPUMCHTAJIbHBIX
3a/1a4 1o Teme
"A3zoTconepxaniue
OPraHN4YeCKUe COeAMHEHUS"

https://m.edsoo.ru/NC46Z2YR7

95

[IpakTueckas pabora Ne 5.
Pemenne skcniepuMeHTATBHBIX
3a7a4 1o teme "Pacrno3HaBanue
OPraHM4eCcKUX COCTUHEHUN"

https://m.edso0.ru/4AGSLO35TE

96

KonTtponsHas padoTa o Teme
"AzoTconepxaniue
OpPraHM4ecKue coeAMHEHU"

https://m.edsoo.ru/R69Q6G80U

97

OCHOBHBIC TTIOHATHUS XUMHH
BBICOKOMOJICKYJISAPHBIX
COC,Z[I/IHeHI/Iﬁ 1 MCTOABI UX
CHUHTC3a —IIOJIMMCPHU3alHA U
IIOJIMKOHACHCAII U

https://m.edso0.ru/7SVQS1I0N

98

IInacTtmaccel. YTunnzanus u
nepepaboTKa MiacTuka

https://m.edsoo.ru/IU7EQ648Y

99

DnacToMepsl: HaTypaJlbHbIN
CHUHTETHUYECKUE KayuyKu. Pe3nHa

https://m.edsoo0.ru/SO6ALFPLS



https://m.edsoo.ru/67MDSJICA
https://m.edsoo.ru/6A9U8JK1G
https://m.edsoo.ru/NC46Z2YR7
https://m.edsoo.ru/4GSLO35TE
https://m.edsoo.ru/R69Q6G8OU
https://m.edsoo.ru/7SVQS1I0N
https://m.edsoo.ru/1U7EQ648Y
https://m.edsoo.ru/SO6ALFPL8

100

BosokHa: HaTtypanbHBIE,

HCKYCCTBCHHBIC, CUHTCTHUYCCKUC.

[Tonumeps! criennaabHOTO
Ha3HA4YCHUS

https://m.edsoo.ru/DQOJRVK4H

101

[Ipaktuyeckas padora Ne 6.
PCHICHI/IG 3KCH€pI/IMCHTaJII)HI:IX
3aja4 1o reme "Pacrio3HaBanme
IUIACTMACC U BOJIOKOH"

https://m.edsoo.ru/Y1QQLRSOP

102

O06o01Ienye U cucTeMaTu3aIus
M3yYEHHOTO MaTepuaa 1mo TeMe
"BBICOKOMOTNIEKYIISIpHBIE
coequueHus"

https://m.edsoo.ru/REGCOZS45

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://m.edsoo.ru/DQOJRVK4H
https://m.edsoo.ru/Y1QQLRS0P
https://m.edsoo.ru/REGCOZS45

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Atom. CocTaB aTOMHBIX SITIED.
XuMmuueckui 3ieMeHT. M130ToIIbI

https://m.edsoo.ru/NOPBJ3G7J

CtpoeHnue AIIeKTPOHHBIX 000JI0UeK
aTOMOB, KBAaHTOBBIC UK CJIa

https://m.edsoo.ru/9MTBPF8U5

Knaccudukanus xumuaeckux
3JIEMEHTOB (S-, P-, d-, f-3memMenThI)

https://m.edsoo.ru/MDGLT301C

Pacnpenenenue 3neKTpoHOB MO
aTOMHBIM OpOUTAIISIM

https://m.edsoo.ru/HN5S5VVJRET?2

DNEKTPOHHBIC KOH(PHUTYpaIHH
aTOMOB DJIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSTHUHU

https://m.edso0.ru/56 M011PUG

DneKTpOHHbIE KOH(PUTypaIiu
HMOHOB. DIEKTPOOTPULIATEIIBHOCTD

https://m.edsoo.ru/3ZORH4PQL

[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. M.
MenneneeBa, CBS3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

https://m.edsoo.ru/RRTS1FRBD

3aKOHOMepHOCTI/I HU3MCHCHHA
CBOMCTB XMMHUYECKHUX DJIEMEHTOB
n O6p&3y€MHX HMU IPOCTLIX U
CJIOJKHBIX BCUICCTB I10 I'pyIiriaM u

https://m.edsoo.ru/M2BG8LQGU



https://m.edsoo.ru/N0PBJ3G7J
https://m.edsoo.ru/9MTBPF8U5
https://m.edsoo.ru/MDGLT3O1C
https://m.edsoo.ru/HN5VJRET2
https://m.edsoo.ru/56M011PUG
https://m.edsoo.ru/3ZORH4PQL
https://m.edsoo.ru/RRTS1FRBD
https://m.edsoo.ru/M2BG8LQGU

nepuoam

Cucremaruzanus u 00001eHue
3HAHUH 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunnl xuMuueckou CBA3U.
MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM CBs13U. Bonopoanas
CBsA3b. MeXMOJIEKYIIsIpHBIE
B3aUMOJICICTBUSA

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTE 1 BaJICHTHBIE
BO3MOJKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYI
C UX TEOMETPUYECKUM CTPOEHUEM

https://m.edsoo.ru/FLOBCCB2E

12

[IpencraBnenHus 0 KOMIIJIEKCHBIX
COEIUHEHHUAX: COCTaB U
HOMEHKJIaTypa

https://m.edsoo.ru/PNUHMOOP5

13

BeniecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS.
Tunsl KPUCTATITMYECKUX PEIIETOK
U CBOIICTBA BEIIECTB

https://m.edsoo.ru/40CASLVY3

14

IlonaTtue o AUCIICPCHBIX
CUCTEMax. HpeI[CTaBJ'ICHI/IC (6]
KOJUIOMOHBIX PaCcTBOPaAx

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

15

VcTuHHBIE pacTBOPHI:
HaCBIIICHHbIE 1 HEHACHIIIEHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/MI12GZKJ8B

16

CrniocoObl BBIpayKEeHUS
KOHIICHTpAalluu pacTBOPOB

https://m.edso0.ru/ZUAKS9SXC



https://m.edsoo.ru/FOHYMABMC
https://m.edsoo.ru/YSFOZQORM
https://m.edsoo.ru/FL0BCCB2E
https://m.edsoo.ru/PNUHM0OP5
https://m.edsoo.ru/40CASLVY3
https://m.edsoo.ru/8QWSNJMI0
https://m.edsoo.ru/MI2GZKJ8B
https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3amau ¢
HUCIIOJIb30BAaHUEM HOHATUN
""MaccoBasi A0Js1 paCTBOPEHHOTO

nmn

BCIICCTBA ', MOJIApHaA

KOHLIeHTpauus"

https://m.edsoo0.ru/9YYG9X6FN

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKHUX BEIECTB

https://m.edsoo.ru/Y3JUK9MC4

19

Cucremarusaus 1 00001IeHne
3HAHUH 110 TEME

https://m.edsoo.ru/7LEFEOFM5

20

KonTponsHas pabota no temam
"CTtpoeHue aroma.
[Tepronnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMHUYECKnX djeMeHToB 1. 1.
MenneneeBa", "Ctpoenue
BemecTBa. MHOrooOpasue
BemecTB"

https://m.edsoo.ru/5ARJUK9HZ

21

Knaccudukanus XxuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
OPraHN4YeCcKO XUMHUH. 3aKOH
COXpaHEHUs MaCChl BEIIECTB;
3aKOH COXpaHEHUS U
MIpEBpAICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKITUIX

https://m.edsoo.ru/ZOMZM8REE

22

Tennossie 3 (HEKThI XUMUYECKUX
peakuuii. TepMoxuMudeckue
ypaBHEHUS

https://m.edso00.ru/9TSXHFMT4

23

Brrunciaenus mo YpaBHCHUAM
XUMHUYCCKUX peaKI_lI/Iﬁ u

https://m.edsoo.ru/V5WAVUX0H



https://m.edsoo.ru/9YYG9X6FN
https://m.edsoo.ru/Y3JUK9MC4
https://m.edsoo.ru/7LEFE0FM5
https://m.edsoo.ru/5ARJUK9HZ
https://m.edsoo.ru/ZOMZM8REE
https://m.edsoo.ru/9TSXHFMT4
https://m.edsoo.ru/V5WAVUX0H

TCPMOXUMHUYCCKUM YPABHCHUAM

24

CKOpOCTh XMMHUYECKOH peaKlnu,
€€ 3aBUCUMOCTb OT Pa3IUYHbIX
¢dakxropos. Karanmmus u
KaTaJn3aTophbI

https://m.edsoo.ru/DSEHND9EL

25

T'omoreunsie n reTCPOrcHHbIC
peakinuu

https://m.edsoo.ru/RN8POZ7YO

26

[IpakTnueckas padora Ne 1 o
teMe "BrnusHue pa3zinuuHbIX
(hakTOpOB HA CKOPOCTH
XUMHUYECKOHN peakiuun"

https://m.edso0.ru/NGQO05JTY7

27

OO6paTtumsble 1 HEOOpaTUMBbIE
peakuun. XuMHYECKOe
paBHOBecHE

https://m.edsoo.ru/XHPQ3BRAJ

28

[TpakTrueckast pabota Ne 2 o
Teme "BiusHue paznuyuHbIX
(hakTOpOB Ha TOJIOKCHHUE
XUMHUYECKOTO paBHOBecHs"

https://m.edsoo.ru/UMB65DAVK

29

DIEeKTPOTUTHICCKAs
nucconuanys. CUIbHBIE U Cla0bIe
AMeKTpoJuThl. CTeneHb
IHACCOLHAIIN

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

30

HonHOoe pon3BeIcHUE BOJIBI.
Cpena BOAHBIX pacTBOPOB.
Bonopoansriit mokazarens (pH)
pacTtBopa

https://m.edsoo.ru/7S6FNI1YU

31

I'maponns coneit. Peaknuu,
MPOTEKAIOIINE B PACTBOPAX

https://m.edsoo.ru/LSHMAMHLJ



https://m.edsoo.ru/D8EHND9EL
https://m.edsoo.ru/RN8POZ7YO
https://m.edsoo.ru/NGQ05JTY7
https://m.edsoo.ru/XHPQ3BRAJ
https://m.edsoo.ru/UMB65DAVK
https://m.edsoo.ru/8UJMT0HP0
https://m.edsoo.ru/7S6FNI1YU
https://m.edsoo.ru/L5HMAMHLJ

ANIEKTPOJIUTOB

32

[Ipaktuyeckas padora Ne 3 o
Teme "XHUMHUYECKUE PEeaKluy B
pacTBopax 3JIEKTPOJUTOB"

https://m.edsoo.ru/RD8CXFMNS

33

OKHUCIIUTEIIBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIAH.
Baxnaenmme oKUCIUTENN 1
BOCCTaHOBHUTEIHN

https://m.edsoo.ru/AF9A7THSZT

34

Metoa 3eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

https://m.edsoo.ru/LCSPR4PCZ

35

DNeKTpOIN3 PaCTBOPOB U
pacIuIaBOB BEIIECTB

https://m.edsoo.ru/7UCOBIP3Q

36

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

https://m.edsoo.ru/MBRCJ2BHV

37

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

https://m.edsoo.ru/REEKUYHAU

38

CucreMmaruzanus 1 00o01eHne
3HaHUHU 110 TeMe "XUMHUUYECKHUE
peakuun"

https://m.edsoo.ru/O0CUUKMF1

39

KonTtponpHas padoTa o teme
"Xumuueckue peakiuu"

https://m.edsoo.ru/E120ZSNS2

40

[TosoxkeHre HEMETAIIIOB B
[Tepuoanueckoit cucreme
XHMHUYECKUX 31eMeHTOB /1. M.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus ux aroMoB. duznueckue
CBOMCTBA HEMETAIJIOB

https://m.edso0.ru/S2T11G534

41

AJIOTpOIUST HEMETAIUIOB (Ha
pUMepe KUCIOPO/Ia, Cephl,
¢docdopa u yrnepona)

https://m.edsoo.ru/DKHVETX6S



https://m.edsoo.ru/RD8CXFMNS
https://m.edsoo.ru/AF9A7HSZT
https://m.edsoo.ru/LCSPR4PCZ
https://m.edsoo.ru/7UC0BIP3Q
https://m.edsoo.ru/MBRCJ2BHV
https://m.edsoo.ru/REEKUYHAU
https://m.edsoo.ru/O0CUUKMF1
https://m.edsoo.ru/E120ZSNS2
https://m.edsoo.ru/S2TIIG534
https://m.edsoo.ru/DKHVETX6S

42

Bonopona: nosyuenue,
¢bu3nvecKrue 1 XUMHYECKHE
cBoricTBa. ['mapuasl

https://m.edsoo.ru/EOAB3TJZ2

43

T"anorensl: Hax0XK/ACHUE B
MIPUPOJIC, CIOCOOBI TIOTYICHHSI,
(buzHUecKre U XUMUICCKHE
CBOMCTBA

https://m.edsoo0.ru/8ESM200XI

44

lNanorenoBonopoasl. Baxunenmue
KHCIIOPOICOepKaIlIne
COCTMHEHUS TAJIOTCHOB

https://m.edsoo.ru/FWWH6A36J

45

JlaGopaTopHbIe U TPOMBIIIICHHBIE
CroCcoObI MOJTyYEHHUS TaJOTEeHOB.
[IpumeHeHne raJloreHoB U UX
COEeIUHEHNN

https://m.edsoo.ru/ULSR2WQ2T

46

[TpakTuueckas padota Ne 4.
Pemenne skcriepuMeHTaTbHBIX
3aza4 o reme "I'ajoredsr"”

https://m.edsoo.ru/VJHPY U202

47

Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CITIOCOOBI
noJydeHus1, GU3ndecKue u
XuUMu4deckue cBoiicTa. O30H.
[IpuMeHeHre KUCaopoaa U 030Ha

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

48

OKcHIBI U TIEPOKCHUIBI

https://m.edsoo.ru/AMRVPMOQAI

49

Pemenue 3amgau Pa3JIMIHbIX TUIIOB

https://m.edso0.ru/Q8L50HZYY

50

Cepa: Hax0JI€HUE B IPUPOJIE,
crocoObl NOJy4YeHus1, GPU3NIecKue
U XUMHYECKUE CBOMCTBA

https://m.edso0.ru/3JASFNQOK

51

CepoBoniopos, cyabhubl

https://m.edsoo.ru/PMQO9PHT23



https://m.edsoo.ru/EOAB3TJZ2
https://m.edsoo.ru/8ESM20OXI
https://m.edsoo.ru/FWWH6A36J
https://m.edsoo.ru/UL8R2WQ2T
https://m.edsoo.ru/VJHPYU2O2
https://m.edsoo.ru/5LQHHJCFF
https://m.edsoo.ru/4MRVPMQAI
https://m.edsoo.ru/Q8L50HZYY
https://m.edsoo.ru/3JA8FNQQK
https://m.edsoo.ru/PMO9PHT23

52

Kucnoponaconepxamme
coenuHeHus cepbl. OCOOCHHOCTH
CBOWCTB CEpHOM KUCIIOTHI

https://m.edso0.ru/8TN3SZ505

53

[IpakTtuyeckas padora Ne 5.
Pemmenue SKCIICPUMCHTAJIbHBIX
3amau o teme "Cepa u e
coeuHEeHUS"

https://m.edso00.ru/9S76ZZRFW

54

A3OT: HaXO0XJACHUE B IPUPOJIC,
CHOCO0BI OJTydeHUs], PU3NUECKIE
1 XUMHYECKHE CBOMCTBA. AMMHAK,
HUTPHUIBI

https://m.edsoo.ru/IZPKO7C4P

55

Kucnoponconepxamnme
coenqnuenud azora. OcobeHHOCTH
CBOMICTB a30THOM KHMCJIOTEI

https://m.edso0.ru/271860BC3

56

[Ipumenenue a3oTa u €ro
CoeTMHEHUHN. A30THBIC YI0OpCHUS

https://m.edso0.ru/MO1P034QF

57

docdop: HAXOKACHUE B IPHPO/IEL,
crocoObI MOJTyueHus, PU3NIECKHe
Y XUMHUYECKUE CBOMCTBA.
®dochuast u pochun

https://m.edsoo.ru/PXZ01ZQS0

58

Oxkcunbl dpocdopa,
(hochopcoepkalme KUCIOTHI.
Conu pochopHOl KUCTOTHI

https://m.edso00.ru/00ZT28DNQ

59

[Ipumenenue docdopa u ero
coequHeHuit. @ochopHsie
ynoopeHus

https://m.edso00.ru/99E3JYYTM

60

[IpakTtuyeckas padora Ne 6.
Permienne skcriepMMeHTaIbHBIX

https://m.edso0.ru/97LCBYXY?2



https://m.edsoo.ru/8TN3SZ505
https://m.edsoo.ru/9S76ZZRFW
https://m.edsoo.ru/IZPKO7C4P
https://m.edsoo.ru/27186OBC3
https://m.edsoo.ru/MO1P034QF
https://m.edsoo.ru/PXZO1ZQS0
https://m.edsoo.ru/0OZT28DNQ
https://m.edsoo.ru/99E3JYYTM
https://m.edsoo.ru/97LCBYXY2

3agad 1o Teme "A3ot u pocdop u
uX coeuHeHus"

VYriepon: HaXxoXA€HHE B IPUPOE,
QJUIOTPOIHBIE MOAU(DUKAINY;

61 https://m.edsoo.ru/IWDS30TDR
(bu3HYecCKre U XUMUICCKHE
CBOMCTBA, IPUMEHEHNE
Oxcup yrnepona(ll), okenn

62 yraepona(lV), yronpHast Kuciora https://m.edsoo.ru/6DLNT13TE
" €€ COJIn

63 Pemenue 3agad pa3nuyHBIX TUTIOB https://m.edso0.ru/PQWKC1INJIX
KpemHuii: Haxox1eHue B

64 MPUPOJLE, CMIOCOGH MOy eHN, https://m.edsoo.ru/R7FY3Y3BW
(du3HYecCKre U XUMUICCKHE
CBOMCTBA

65 Oxen ipemnus(1V), kpemnnesas https://m.edso0.ru/NTQOS329K
KHCJI0Ta, CUIUKATHI
[IpumeHeHnre KpeMHUS U €ro

66 coenuHenuii. CTEKo, ero https://m.edso0.ru/IXJ00600T
MOJTy4YCHHUE, BUIBI CTEKIIA

67 Pemenue 3aga4 pa3audHbIX THIIOB https://m.eds00.ru/S5319XD1S

68 CHCTe]:{aTHSaum 1 060bmerHe https://m.eds00.ru/QCSGMOTFS
3HaHui mo Teme "Hemeramnsr"

69 Konrposeras pabora o reme https://m.edsoo.ru/\VPSTFCAFI
"HemeTamsr"
AHanus pe3ynbpTaToB

70 KOHTPOJILHON paboThl, KOPPEKLUs https://m.edsoo.ru/LAOAONSJ7
omuboK

71 IlonoxkeHue MeTanioB B https://m.edsoo.ru/57FR91QP1



https://m.edsoo.ru/IWDS3OTDR
https://m.edsoo.ru/6DLNT13TE
https://m.edsoo.ru/PQWKC1NJX
https://m.edsoo.ru/R7FY3Y3BW
https://m.edsoo.ru/NTQOS329K
https://m.edsoo.ru/IXJ006O0T
https://m.edsoo.ru/S53I9XD1S
https://m.edsoo.ru/QCSGM0TFS
https://m.edsoo.ru/VPSTFCAFI
https://m.edsoo.ru/LAOAON5J7
https://m.edsoo.ru/57FR91QP1

[Tepuonnueckoii cucreme
XUMUYECKUX 3JIEMEHTOB.
OCoOGeHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJlJIOB

72

OO0mue dpuznyeckue CBOMCTBA
MeTauioB. [[puMeHeHne meTauoB
B OBITY U TEXHUKE

https://m.edso0.ru/ICNORG6AKW

73

Crnnasel MetauioB. Kopposus
METaJJIOB

https://m.edso00.ru/1VV3XS7EXT

74

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

https://m.edsoo.ru/HCZY575D9

75

DIEKTPOXUMHUYECKUI P
HanpspKeHuid MetaiioB. O0mue
CrocoObI MOJTyYEHUS METAIIJIOB

https://m.edsoo.ru/SWJLF3YLW

76

OO1as XxapakTepuCcTUKa METaNIOB
| A-rpynmst [Teproauaeckoit
CUCTEMbl XUMHUYECKUX IIEMEHTOB.
Harpuii u xanuii: nojsydeHue,
(buznuecKkrue U XuMHUYeCKre
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BEIIECTB U X COCIUHEHHI

https://m.edsoo.ru/W4VWNSJ5E

77

OO6mras XxapaKTepucTUKa METALIIOB
I[lA-rpynmst [Tepuoanueckoit
CHCTEMBI XUMHUYECKHUX DJIEMEHTOB.
Marnuii 1 KanpLuii: OJy4YeHue,
(buznuecKkrue 1 XuMUYeCcKHe
CBOMCTBa, MPUMEHEHHE MTPOCTHIX
BCIICCTB M MX COCIUHECHUI

https://m.edso0.ru/Q4YBTZ3RY

78

JKEcTKOCTh BOIBI M CIIOCOOEI €8

https://m.edso0.ru/609WLKNTN



https://m.edsoo.ru/1CNOR6AKW
https://m.edsoo.ru/1V3XS7FXT
https://m.edsoo.ru/HCZY575D9
https://m.edsoo.ru/5WJLF3YLW
https://m.edsoo.ru/W4VWNSJ5E
https://m.edsoo.ru/Q4YBTZ3RY
https://m.edsoo.ru/6O9WLKNTN

yCTpaHEHHUS

79

ANOMUHMIL: TIOJy4YeHHE,
¢bu3nvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

https://m.edsoo.ru/OZHBSJBQ6

80

AmboTepHBIE CBOWCTBA OKCUIA U
TUIPOKCHUIA ATTFOMUHUS,
TUIPOKCOKOMITIICKCHI ATFOMUHUS,
WX PUMEHEHUE

https://m.edsoo.ru/RM2IRHCBM

81

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

https://m.edso0.ru/ZCTJX7CQ3

82

[IpakTnueckas padora Ne 7.
Pemenue skcriepuMeHTaTbHBIX
3a7a4 1o Teme "MeTayibl
IJIaBHBIX ToArpymm"”

https://m.edsoo.ru/ZR9H28T3K

83

OOm1ast XxapaKTepUCTHKA METAJIOB
no6ounbIX moarpymm (b-rpyrmi)
[Teproanueckoit CUCTEMBI
XUMUYECKUX JIEMEHTOB

https://m.edsoo.ru/INZNM9J50

84

duzndeckre U XUMHYIECKHUE
CBOMCTBA Xpoma U €ro
COCHHHGHHﬁ, X IPUMEHECHUC

https://m.edsoo.ru/EMH85BONN

85

Baxueiimme coequHeHus
Mapranna. [lepmanranar kanus,
€ro OKHCIUTEIbHBLIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

DuznyecKkue 1 XMMUYECKHE
CBOMCTBA JKEJI€3a U €ro
coenunenui. Ilomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

https://m.edso0.ru/71YSMIGSD

87

Ddu3znyecKrue U XUuMHUECKHUE

https://m.edso0.ru/GET2L9K3X



https://m.edsoo.ru/OZHBSJBQ6
https://m.edsoo.ru/RM2IRHCBM
https://m.edsoo.ru/ZCTJX7CQ3
https://m.edsoo.ru/ZR9H28T3K
https://m.edsoo.ru/INZNM9J50
https://m.edsoo.ru/EMH85BQNN
https://m.edsoo.ru/TVZPFX8X4
https://m.edsoo.ru/71YSMIGSD
https://m.edsoo.ru/GET2L9K3X

CBOMCTBA MEJU U €€ COSIUMHCHU,
HUX IPUMCHCHHUC

88

duznyeckre 1 XUMHUYIECKHE
CBOIiCTBA IIMHKA U €TI0
COCIMHEHUH, X IPUMEHEHHUE.
' apOKCOKOMIUIEKCHI IMHKA

https://m.edsoo.ru/O4C50Q0KBEJ]

89

[IpakTueckas padora Ne 8.
Pemenne skcriepuMeHTaIBHBIX
3aja4 1o Teme "Mertauibl
MOOOYHBIX MOATPYHH"

https://m.edsoo.ru/BAJAYWS82G

90

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

https://m.edsoo.ru/EI77EUHQZ

91

O000I1IEHNE U CUCTEMATHA3 AN
M3YYCHHOTO MaTepHaja 1o TeMe
"Metamier"

https://m.edsoo.ru/NHKRDJUTS

92

KonTtponsHas padoTa o teme
"Meramis!"

https://m.edsoo.ru/4Z62V30B1

93

AHanu3 pe3yabTaToB
KOHTPOJILHOU pabOThI, KOPPEKIUSI
omuboK

https://m.edsoo0.ru/KGZ0DOKTT

94

Ponp xuMuu B o0ecIieueHuH
YCTOﬁQHBOFO Pa3BHUTHA
yenoBedecTBa. [lonsaTue o
HAaYYHBIX MCTOJAAaX UCCICAOBAHUA
BCIICCTB

https://m.edso00.ru/SSTSRWKS8

95

HayuHble NpUHLIKITBI OpraHU3alUuH
XMMHMYECKOTO ITPOU3BOJICTBA.
[IpombInIeHHBIE CTIOCOOBI
MIOJIy4EHUS BaKHEHNIIINX BEIIECTB

https://m.edsoo.ru/V4Y20W8UR



https://m.edsoo.ru/O4C5QKBEJ
https://m.edsoo.ru/BAJAYW82G
https://m.edsoo.ru/EI77EUHQZ
https://m.edsoo.ru/NHKRDJUTS
https://m.edsoo.ru/4Z62V30B1
https://m.edsoo.ru/KGZ0DOKTT
https://m.edsoo.ru/SST5RWKS8
https://m.edsoo.ru/V4Y2OW8UR

96

XHUMHUYECKOE 3arpsAI3HEHUE
OKpYXKaIOILEH Cpebl U ero
MIOCJIEACTBUSA

https://m.edsoo.ru/HFYWAQ1VW

97

XHMHUS U 310POBbE YEIOBEKA.
JlexapcTBEHHBIE CpEACTBA

https://m.edsoo.ru/992MUF415

98

Xumus numy. Pos xumun B
olecrieueHnn MHUIIEBON
0€e30MacHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

KocMmernueckue u napdromepHbie
cpeacTBa. beitoBas xuMus

https://m.edsoo.ru/0VV85PPBKW

100

XHMHS B CTPOUTEIIBCTBE.
Baxxneiimme ctpouTenbHbIE U
KOHCTPYKIIMOHHBIE MaTEPHAJIbI

https://m.edsoo.ru/5FX2N2T3J

101

XHUMHA B CENbCKOM XO3SMCTBE.
Opranndeckre 1 MUHEPATbHbBIE
yaoOpeHust

https://m.edsoo.ru/YY395RQAJ

102

CucreMmaruzanus 1 00o01eHne
3HAHUHU II0 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/HFYWAQ1VW
https://m.edsoo.ru/992MUF415
https://m.edsoo.ru/BTM3AEKNW
https://m.edsoo.ru/0V85PPBKW
https://m.edsoo.ru/5FX2N2T3J
https://m.edsoo.ru/YY395RQAJ
https://m.edsoo.ru/IGMSCP0K9




MPOBEPSIEMBIE HA EI'D I10 XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKUH HSJIEMEHT, aToM, W30TOIIHI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-2JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHME aroma, HOH, MOJIEKYJa,
BaJICHTHOCT, ANIEKTPOOTPHULIATENBHOCTb, CTETeHb OKHCIICHHS,
XMUMHYECKasi CBsI3b (0- U T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3ALMS
aTOMHBIX OpOWTaNIel, KpHUCTAUTUYECKash peméTKa, MOJb, MOJSIpHAs
Macca, MOJIIpHBIH 00BEM, MOJIIpHAasT KOHIIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, JUCNEPCHBIC CHUCTEMBI), KPUCTAJUIOTHUAPATHI, YIIIEPOIHBIH
cKesleT, (yHKLIMOHAJIbHAs TpyINa, paauKal, H30MEphl, CTPYKTypHas
dbopmyna, wm3omepus  (CTpyKTypHas,  TeoMeTpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH psil, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJA- M a30TCOoJIepXKallue COECIUHEHHUs, OMOJIOTMYECKH aKTHBHbIE
BelecTBa (yrieBOIbl, JKUPHI, OCIKN), MOHOMED, TTOJMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE CO€JUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peakiui (OKUCIUTENbHO-BOCCTAHOBUTEIbHbIE, 3K30- U
SHIOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, rOMO- M I'€T€pPOrCHHBIE,
oOpatumble M HEOOpaTHUMBbIE), PACTBOP, MIEKTPOIUTHI, HEIIEKTPOJIUTHI,
UIEKTPOIUTUYECKAs TUCCOLMALINS, CTENEHb AUCCOLMAINM, OKUCIUTED,
BOCCTAHOBUTENb, 3JIEKTPOJIU3, CKOPOCTh XHUMMUYECKOW peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOPUU U 3aKOHBI (TCOPUS XUMHUYCCKOTO CTPOCHHSI OPraHUYECKHUX
BemiectB A.M. BbytnepoBa, Teopus 3MEKTPOIUTHUECKON TUCCOLMAIUY,
[Mepuomuueckuii 3akoH J[.MI. MenneneeBa, 3aKkOH COXpaHEHHs] Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHH, MHUPOBO33PEHUYECKHUE
3HaHMUs, JIEKAIIUE B OCHOBE NMOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SBJICHUW, COBPEMEHHBIC IMIPEICTABICHUS O CTPOEHUHU

BCIICCTBA HA ATOMHOM, MOJICKYJIIDHOM U HAAMOJICKYJIAPHOM YPOBHAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHNYCCKHUX pCaKHHﬁ,

TCPMOJUHAMHUYCCKUX n KHHECTHYCCKHUX 3aKOHOMCPHOCTAX nux




IMPOTCKaHUA, O XUMUYCCKOM PAaBHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(akToNOrMYeCKUe CBEJCHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHUM  BAXKHEUIINX  HEOPraHWYECKHX |
OPraHWYEeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IC HAaY4YHBIC MPUHOUIIBI XUMHUYCCKOI'0 ITPOMU3BOJACTBA (Ha nmpumMepe
IMPOU3BOACTBA cepHoﬁ KUCJIOTBI, aMMHakKa, MECTaHOJa, Hepepa6OTKI/I

HedTH)

CpopMHpPOBAaHHOCTH YMEHUI BBISBIISTD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3aMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
NPUMCHATL COOTBCTCTBYIOINWEC IIOHATHA IIPU OIHMCAHHUU CTPOCHUSA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BELIECTB U UX NPEBPALCHUI

2.2

B3aMMOCBSI3b XUMUYECKUX 3HAHWHA C TIOHATUSMH W TIPEJICTABICHUSIMH
JIPYrUX TMPEAMETOB JyIsi 00Jiee 0CO3HAHHOTO TIOHMMAaHUSI W OOBSICHEHHS

CYITHOCTHU MAaTCPHUAJIBHOTO €IMHCTBA MHUpa

CdopMHpOBaHHOCTH YMEHHS UCIIOJIB30BATh:

3.1

HAaUMEHOBAHHUS XUMHUYECKHX COEIMHEHUN MEXKIyHapOJHOTO COI03a
TEOPETUYECKOW M TPUKIAJHOW XUMUU U TpPUBUAIbHBIE Ha3BaHUS
BEIIECTB, OTHOCALIMXCA K M3YYEHHBIM KJlaccaM OpraHu4ecKux |

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBJIEHHS (OpPMYT HEOpPraHMYECKHUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (GOopMYJI OPraHUYECKUX BEIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUPUIIUPOBATE:

4.1

HCOPraHW4YCeCKUE BCIICCTBA, CaMOCTOATCIBHO BBI6I/IpaTB OCHOBAaHHA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHnM4eCKUC BCIICCTBA, CaMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

10 pa3/IMYHbIM IIPU3HAKAM (‘II/ICJ'Iy U COCTaBy pCarvupyromux BCIIECTB,
TCIIJIOBOMY 9(1)(1)CKTy pC€aKkiunu, HU3IMCHCHHIO CTEIeHeH  OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

ChopmupoBaHHOCTE YMEHHS XapaKTePU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM M BO30OYKIEHHOM COCTOSIHUM) U HOHOB
XUMUYECKUX 31eMeHToB 1 — 4 nepuoaos Ilepnoanueckoit cucremst JI.H.
MenneneeBa U UX BAJICHTHBIE BO3MOXHOCTH, UCIIOJIB3YS MOHATUSA S-, p-,

d-BHeKTpOHHLIe Op6I/ITaJ'II/I, OHEPTCTUYICCKHUEC YPOBHU




ChopMupoBaHHOCTh yMEHHSI OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMMUYECKHUX DJIEMEHTOB M 00pa3yeMblX UMHU COEIMHEHHUH IO

IIEpUOAAM U IpyIIaM

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPAaBHCHHS XUMHUYECKHX

peakuuii ¥ pacKpbIBaTh UX CYHIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MOCpCACTBOM COCTABJICHUSA

AIIEKTPOHHOTO OajaHca 3TUX PeaKuit

7.2

YpPaBHEHUS pPEAKUHMM pa3IMYHbIX THUIIOB; IIOJHBIE M COKpAIEHHBIE
yYpaBHEHUS peakuii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSL, IPH KOTOPBIX

3TU peaKkUuu UAYT A0 KOHLA

7.3

peakiuii THUAPOIN3a, PEeaKlnil KOMILIEKCOOOpa3oBaHUs (Ha TMpUMeEpe

TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS )

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPIKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH PEaKIHOHHOMN
CIIOCOOHOCTH OpPraHMYECKHUX COEOUHEHHH OT KpaTHOCTHM M THIA
KOBaJICHTHOM CBS3M (OG- U TT-CBSI3U), B3AUMHOTO BJIMSIHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJIaX, a TAKXKe OT 0COOEHHOCTEH pealn3aluy pa3IuuHbIX

MEXaHHU3MOB MPOTEKAHUS peaKkLnuii

8.2

XapaKTCPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAMHU U 3allUCAMHU YPaBHEHUI XUMUYECKUX peaKIHii

ChopmMupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTaB W BaKHEUIINE
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeIMHEHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
yIIAEBOJAOPOIbL, TPOCThIE S(PUPHI, CHUPTHI, PEHObI, AIbIETH/Ibl, KETOHBI,
KapOOHOBBIE KHCIIOTBHI, CJIOKHBIE A3(HUPBI, KUPHI, YIJIEBOJbI, AMHHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTE yMEHHUS MPOBOAMTH PACUETHl MO XUMHYECKUM
dbopMmynaM M YpaBHEHHUSM XHMHUYECKUX PEaKUUi C HCIOJIb30BAHUEM

(1)I/ISI/I‘IGCKI/IX BCIINYHNH:

10.1

MacCChbI (O6’LéMa, KOJIM4YCCTBA BCIJ_IeCTBa) MNpoAYKTa pCakuuun, €CjInu OJHO
N3 UCXOAHBIX BCUICCTB IaHO B BUAC paCTBOpaA C OHpCHCHéHHOﬁ MacCoBOM

J0JIel pacTBOPEHHOTO BEIIECTBA WIIHM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 00BbEMHOM JI0JIM, BBIXOJa MPOAYKTa pPEaKIH

10.3

TeTI0BOro 3ddekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

M0 HaXOXXJICHUIO XUMHUYECKON (bOpMYJ'ILI BCIICCTBA




11

Biagenue cucreMoi 3HaHMM O METOJAX HAY4YHOI'O ITO3HAHHUS SIBICHUHN
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHUE MIPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIEI0BAaHUU BEIIECTB U JUIA
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIONIMX MECTO B MPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKA U B HOBCGI{HGBHOP’I KHN3HU

12

CchopMHpPOBaHHOCTh YMEHHUS TPUMEHATH (WCIOJB30BAaTh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUII HKCIEPUMEHTAIbHON IPOBEPKHU
TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMHUYECKUX
peakuuid W MPOTHO3UPOBAHUS BO3MOXKHOCTEHM HMX OCYIIECTBIICHHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Uil OOBSICHEHUS M IMPOTHO3ZUPOBAHUS
SIBICHUM, HMMEIOIUX €CTECTBEHHOHAYUHYIO MPUPOIY; JUISl TMPUHATHS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AaHHBIX C XUMUEH

13

CpopMHpPOBAHHOCTH YMEHHMsSI TUIAHUPOBATH U TPOBOJUTH XUMHUYECKUU
OKCIIEPUMEHT (MOJyYeHHE W W3Y4YCHHE CBOWCTB HEOPTaHWYECKUX U
OPraHWYECKHUX BEIIECTB, KAYCCTBCHHBIC pEAKIIMH  YTJICBOJIOPOJIOB
Pa3IUYHBIX KIJIACCOB M KHUCIIOPOJICOJCPKAIINX OPTAaHWYECKUX BEIIECTB,
pelnieHne AKCIIEPUMEHTATBLHBIX 3aa4 o pacro3HaBaHHIO
HEOPraHWYeCKUX W OPraHWYECKHUX BEIIECTB) C COONIIOJCHHEM IPaBHII
Oe3omacHoro  oOpamieHuss ¢ BemecTBaMHM U J1abOpaTOPHBIM
o0opynoBaHueM; GOPMYIMPOBATH IIEITH HCCICIOBAHUS; TIPE/ICTABIATH B
pa3nmuuHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIIATH IEICHAIIPABICHHBIN MONCK
XUMHUYECKOU MHGOpMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nHdopmaluu, cetb HTepHeT u
Ipyrue), KpPUTHYECKH AaHaJM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuIo,
nepepabaTbiBaTh €€ M KCIOJIb30BaTh B COOTBETCTBUU C IOCTABIICHHOMN

y4eOHOil 3a1aueit

15

CchopMHpPOBaHHOCTh ~ yMEHHMsSI NPOrHO3MPOBATh, AHAIM3MPOBATH U
OLIEHMBAaTh HHGOPMALMIO C TMO3UIMH 3KOJIOTHYECKOH Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M NPOM3BOJCTBEHHON AEATEIBHOCTU YEJIOBEKa,
CBSI3aHHOM C mepepabOTKOM BemiecTB; c(HOPMUPOBAHHOCTH YMEHHUH
OCO3HaBaThb  ONACHOCTb  BO3JCHCTBUS  HA  JKMBBIE  OPraHU3MBI
ONpPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICI II0KA3aTelsl IpeNebHOM
JONMYCTUMOW KOHILIEHTpallMM, W TOSCHATh Ha TIpHUMepax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEAHOTO BO3IECHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O XUMHUun

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBbI XUMUHU

1.1

Crpoenne BemectBa. CoBpeMeHHass MOJENb CTPOCHHUsi atoma. Pacmpenenenue
OJICKTPOHOB TII0 JSHCPIreTUYCCKUM YPOBHAM. KJ'IaCCI/I(l)I/IKaHI/IFI XUMHUYECCKUX
aneMeHTOB. OCOOCHHOCTH CTPOCHHUSI SHEPTeTHUSCKUX YPOBHEH aToMoB (S-, p-, d-
anemMeHToB). OCHOBHOE M BO30YXJEHHOE COCTOSIHHSI aTOMOB. OJIEKTPOHHAas

KOH(Uryparus atoma. BajgeHTHbIEC 37I€KTPOHBI

1.2

[lepnognueckas cucrtema xuMmudeckux onemeHtoB JI.MI.  Menneneesa.
®usnyeckuit cmpica [lepuogmueckoro 3akona .M. MenneneeBa. Ilpuunnbl u
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB DJJIEMEHTOB M HMX COCIMHEHUH 10
MepuojiaM | rpynmnaM. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWCTB MPOCTBIX

BCIICCTB, BOAOPOJHBIX COC}II/IHCHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

1.3

BanenTHOCTh. D1EKTPOOTPUIIATETLHOCTh. CTENEHb OKUCICHUS

1.4

Bunel xumudeckoii cBsi3u (KOBaJIeHTHas, HIOHHAs, METaJlInyecKasi, BOJIOPOIHAS)
1 MeXaHU3MBbI e€ 00Opa3zoBaHus. MEeXMOJEKYIIIpHbIE B3auMOJAeCcTBUA. BemecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpoeHHs. THIbl KpUCTATIMUYECKUX

peéToK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKU

1.5

Xumudeckass — peakmus.  Knmaccudukamwss ~— XMMHYECKMX — peakIuid B

HeOpraHquCKOﬁ u OpF&HH‘ICCKOfI XAMHH. 3aKOH COXpaHCHUA MAaCChl BEIIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMUYecKuX peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

OOpatumble peakuuud. XuUMHUYeckoe paBHOBecue. DakTOpbl, BIUAIOIIME HA

COCTOSTHHE XUMHUUYECKOro paBHOBecus. [Ipunnun Jle [llarense

1.9

9J'ICKTpOJ'II/ITI/I‘IeCKa$I Jucconnalnms. CunpHble U cia0ble QJICKTPOJIUTHI. Cpezla
BOJHBIX PAaCTBOPOB BCHICCTB: KHUCJIAAd, HeﬁTpaanaﬂ, micCJIO4YHasd. CreneHb

nucconuanuu. Peaknuy HOHHOTO 0OMeHa

1.10

Iunponus coneii. MonHoe mpousBeaeHue BoAbl. Bomopoansnii nokazatens (pH)

pacTtBopa

1.11

CnocoObl BbIPAXKCHUA KOHIOCHTPALIUHU PACTBOPOB: MaCCOBasd H0JIA paCTBOpéHHOFO
BCIICCTBA, MOJIAApHAA  KOHOCHTpalUsl. HacpllieHHBIE ¥ HEHACHIIICHHEIE

pacTBOPLI, paCTBOPUMOCTS. KpI/ICTaJIJIOFI/II[paTBI

1.12

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BelECTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O OaytaHca




1.13

DJEeKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukanus HeopraHmueckux coequHennii. HoMeHkinaTypa HeopraHuuecKux

BC€IICCTB

2.2

XUMHUYECKUE CBOWCTBA BAXHEHIIMX METAIOB (HATpPUM, Kalauil, KaJdblUH,
MarHvii, aJTIOMHHHHA, ITUHK, XpOM, JK€Ie30, MeAb) U HX coeauHeHuid. OOIme

CHOCOOBI TIOJYYCHHSI METAJUIOB

2.3

XUMHUYECKHE CBOMCTBA BaXXHEUITUX HEMETAUIOB (TaJOreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpeMHHS) HW = HMX  COCOUHEHUNW  (OKCHIIOB,

KHCIIOPOICOAEp KAIUX KHCIOT, BOJOPOIHBIX COEAMHEHUI )

24

I'enermueckas CBI3b HCOPraHn4Y€CKrUX BCUICCTB, NPUHAMIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

Wnentuduxanus Heoprannueckux coeqnHeHn. KauecTBeHHbIE peakIuy Ha

HCOPraHM4YCCKUEC BEIICCTBA U NOHBL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcCHOBHEBIE IMMOJIOKCHHUA  TCOpHUU XUMHUYECKOTO CTPOCHUA OpPTraHUYCCKUX
coenquHennii A.M. BytnepoBa. YTiiepogHbIil CKeJleT OpraHUuYeCKON MOJIEKYIIbI.
KpatHocTh XuUMHYECKOW CBsI3U. S- W P-CBs3H. SP3-, SP2-, SP-ruOpuan3anuu
opOuTasneii aToMOB yrjiepo/ia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHYECKOTO

cTtpoeHust MoJiekyi. ['omonoru. ['omonorudeckuii paa. Mzomepus u nzomepbl

3.2

[Tonstue o  dyakumonampHOM  rpynme.  OpueHTanmoHHblE 3P HEKTH

3aMeCTUTENIEH

3.3

[IpencraBnenne o kiaccupuKalmu oOpraHuyeckux BemiecTB. Homenkiartypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPUBUAIbHBIC Ha3BaHUS

BaKHEHIITNX HpCHCTaBHTCHeﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBoOOIHOpAIMKAIBHBIH M HMOHHBIH MeXaHWU3Mbl peaknuu. IloHsTHE O

Hykneoduie u snekrpoduie. [Ipasuno Mapkosuukosa. [IpaBuso 3aiineBa

3.5

Ankanpl. X¥MMHUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHUPOBAHUC, NCTHAPUPOBAHHUC,
TCPMHUYCCKOC PA3JIOKCHUC, KPCKHHI, HW30MCpHU3allHia, T'OPCHUC. HOJ'Iy‘ICHI/IC
AJIKaHOB. ]_II/IKJ'IOEU'IKEIHH. CHCI_II/I(bI/IKa CBOMCTB OUKIJIOAJIKaHOB C MaJlbIM

pa3MEpoOM LHUKIIA. Peakmun NPpUCOCAUHCHHUA U PATUKAIIBHOT'O 3aMCIICHUA

3.6

Ankennpl. XMMUYECKHE CBOMCTBA: peakiun nMpuCOCANHCHUA (FaJIOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THAPOTAJIOTCHUPOBAHUC, FI/I,[[paTaLII/IH), ropeHusd, OKHUCJICHUA U
IMoJIMMEpHU3alu. HpOMBIH_IJ'IeHHLIe n J'Ia60paTOpHI>Ie CITOCOOBI MOJIYYCHUA

AJIKCHOB

3.7

AJ'IKa,I[I/ICHLI. XHWMHUYECKHE CBOMCTBA alIKaJHEHOB: peakuuu MPUCOCANHCHUS

(FI/I,Z[pI/IpOBaHI/IC, FaHOFCHI/IPOBaHI/IC), TOpCHUA W TOJHUMCPU3ALUH. HOJIy‘ICHI/IC




AJIKaAUCHOB

3.8

Anxunbl. XMMHYECKHE CBOMCTBA: PEAKIIMH IPUCOEAUHEHHUS (TraJOr€HUPOBAaHUE,
THJIPUPOBAHUE, THApATALUs, THAPOraJOreHUPOBaHUE) KaK CHOCO0 MOTy4eHUs
IOJIMMEPOB M JPYTHX IIOJE3HBIX NPOAYKTOB. Peaknum 3amemenus. ['opeHwue
aleTUIIeHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBApPKU U PE3KU

MCTAJJIOB. HpI/IMeHeHI/Ie alCTHJICHA

3.9

Apenbl. XWMHYECKHE CBOWCTBa OC€H30JIa: pEAKIHH  AJIEKTPODUIHHOTO
3aMelleHus, NpUcoernHeHuss (TUIpUpoBaHME, TajloreHupoBaHue). Peaxius
ropenusi. OCOOEHHOCTH XMMHUYECKHUX CBOUWCTB TosryoJsia. [lomyuenue OeH3oua.
OcoOeHHOCTH XUMHUYECKUX CBOWCTB cruposia. [lommmepusaius crupoia.

CriocoObl MoTy4eHHs! U TPUMEHEHNE aPOMATUUECKHUX YTIIEBOJOPOIOB

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XHUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME €  HATPpUEM KaK CIOCOO  YCTAHOBJEHMSI  HaJU4ud
TUAPOKCOTPYMIBI, C  TaJOreHOBOJOpPOJaMH  KaK  CHOCO0  MOJy4YeHHs
pacTBOpUTENEN, BHYTPU- U MEKMOJIEKYJIIpHAs Ieruaparanus. Peakuus ropeHus.
[lonmyuenue »sraHoNa: peakuust OpOXKEHHsI TIIIOKO3bI, THApATAlUs STUJICHA.
OTHUIICHIJIMKOJIb U TJIMLUEPUH KAaK MPEACTABUTEIM MPEIEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®denosr. XuMuueckue cBoicTBa (eHona (peakiuuu ¢ HATPUEM, THAPOKCHIOM

Hatpusi, 6pomom). [lomyuenue dhenomna

3.12

Anpaerunpl. XMMHUYECKHE CBOWCTBA TPEACTHHBIX albJIETUOB: THIPUPOBAHHCE;
KaueCTBCHHBIC PEAKIIMHW Ha KapOOHWIBHYIO Tpynmy (peakmus «cepeOpsHOro
3epkaiiay, B3aumozeicTeue ¢ ruapokcuaom menu (I1). Tlomydenue mpenenpbHBIX
QIBJICTU/IOB: OKUCJICHUE CIHPTOB, THIpATalMs aleTWieHa. AIIETOH Kak

MMPEACTAaBUTECIIb KETOHOB. OcobenHocTH PEaAKIIMK OKHUCICHUA allCTOHA

3.13

Kap6OHOBBIe KHUCIOTEL. XUMHYECKHE CBOMCTBA MNpEaACIbHBIX OJHOOCHOBHBIX
Kap6OHOBLIX kucioT. OcCOOEHHOCTH XUMUYECKUX CBOMCTB MypaBBI/IHOﬁ KHCJIOTHI.
HOHy‘ICHI/Ie OpeaACIbHBIX OAHOOCHOBHBIX Kap6OHOBBIX KHCJIOT: OKHCIICHHC
AJIKaHOB, AJIKCHOB, IICPBHUYHLIX CIIMPTOB, aJIbACTUIO0B. Briciiue npeaCIbHbIC H

HCTIPCACIIbHBIC Kap6OHOBbIe KHCJIOTBI

3.14

Cnoxuble >pupel U kupbl. CrnocoObl MOJYYEHUS CIOXKHBIX 3(QHUPOB.
OOpatuMocth peakiuu stepudukanuu. [IpuMeHeHHe CclnoXHBIX 3(QUPOB B
NUIEeBOM M mapproMepHOM HpoOMBINUIEHHOCTH. JKHMpBI Kak CIOXHBIE 3(QUPHI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHUCIOT. XMMHMYECKHE CBOWCTBA KHPOB:
THJIPUPOBAHUE, OKUCIEHUE. [MAponM3, WM OMBUICHHE, >KUPOB Kak CIOCco0
MPOMBIIIIEHHOTO TOJIYYEHHUS COJIeH BBICIINX KapOOHOBBIX KHUCIOT. MbUIA Kak

COJIM BBICIIHNX Kap6OHOBBIX KHUCJIOT

3.15

XYUMHUYECKHE CBOMCTIBA TJIIOKO3BL: peakiiun C Yy4aCTUCM CIIMPTOBBIX U




QIBJICTUHON TPYII U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHue ItoKo3bl, e€
3HA4YCHUE B JKU3HEAEATECILHOCTU Opranusma. Jlucaxapuipl: caxapos3a, MajbTo3a.
BoccranaBnuBamoomye M HEBOCCTAHABIMBAIOIIME AuMcaxapuisl. ['maposns
nucaxapunoB. [lomucaxapuabl: kpaxmain, riaukoreH. CTpoeHHE MaKpOMOJEKYI
Kpaxmaja, TIJIMKOreHa W Leiunono3bl. dusndeckue CBOMCTBA Kpaxmala u
LEJUTI0NI03bl.  XUMHYECKUE CBOWCTBA Kpaxmalja: THIPOJIN3, KadyeCTBEHHas
peakuus ¢ MoAoM. XMMUYECKHE CBOMCTBA LIEJUIKOJIO3bI: TUAPOJIM3, IOIy4YeHHE
¢upoB nemwmono3bl. IloHsTHE 00 WCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHU4YeCKHE OCHOBAHUS: PEAKIIMU C BOJIOHM, KUCIOTaMH,
peakuusi TOpeHHs. AHUIWH KakK TMPEACTaBUTENIb apOMAaTHUYECKHUX aMHUHOB.
XUMHUYECKUE CBOWCTBA AaHWIMHA: B3aWMOJICHCTBHME C KHCIOTaMU, OpOMHOM
BOJOW, oOkucieHue. lloslydyeHne aMMHOB QIKWJIMPOBAHMEM aAMMHUAKA U

BOCCTAaHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJIEBOAOPOI0B

3.17

AMMHOKHUCIOTHI W O€NKH. AMHHOKHUCIOTHI KaK aM(pOTEpHbIE OpPraHUYECKUE
coenuHeHusi. OCHOBHBIE AMHUHOKHCIOTHI, OOpasyromue Oelnku. XUMHUYECKHe
CBOMCTBa O€NKOB: TMIPOJIN3, NEHATypalus, KauyeCTBEHHbIE (IIBETHBIE) PEaKIUU

Ha OenKu

3.18

CtpoeHue u CTPYKTypa MOJMMEPOB. 3aBUCHUMOCTH CBOMCTB MOJMMEPOB OT
cTpoeHuss MoJjekysl. OCHOBHBIE CMOCOOBI TOJIYYCHHS BBICOKOMOJIEKYISIPHBIX
COCIMHCHUI: peakIny TMOJIMMEpHU3allii U TOoJuKOHAeHcanuu. Knaccuduxarms

BOJIOKOH

3.19

I/I,Z[GHTI/I(bI/IKaHI/IH OpraHu4eCKux COC,I[PIHGHI/Iﬁ. Pemrenne OKCIICPUMCHTAJIbHBIX

3aa4 Ha pacClioO3HaBaHWEC OPraHN4YCCKNX BCIICCTB

3.20

I'enetnueckas cBSI3b MCXKOY KlIaCCaMH OPraHu4CCKHUX COG,Z[I/IHCHI/IfI

XUMHA U )KA3HD

4.1

XuMHsl B TIOBCEAHEBHOW >KuM3HHM. IlpaBuia Oe3ormacHOi pabOTBI C €IKUMH,

TOPHOYMMHU U TOKCUYHBIMU BCIICCTBAMU, CPCIACTBAMU OBITOBOM XMMHH

4.2

XuMHs U 3I0pOBbe. XUMHUS B MEAULMHE. XUMUS U CEJIbCKOE XO39HCTBO. XUMHUS B
IPOMBIIUIEHHOCTH. XHMMHUSL U SHEPreTHKa: MPUPOAHBIA M MOMYTHBIH HEQTSIHOM
rasbl, X COCTaB M Hcnojib3oBaHue. CoctaB HedTU U e€ nepepaboTka (MpUPOIHBIE

HNCTOYHHUKH er'IeBOI[OpOI[OB)

4.3

XuMHA U JKOJOTHA. XMMHYECKOE 3arpsA3HEHHE OKDPY)KAIOIIEH Cpelpl U €ro
nocnencteus. Oxpana ruapocdepbl, MOUBbI, aTMOoc(epsl, (Iopbl U (ayHbl OT
XUMH4eckoro 3arpszHeHus. IIpobirema OTXOJOB M MOOOYHBIX TPOIYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrrUuu

4.4

O6IJ.[I/IC NpEACTaBJICHUA O IMPOMBINIJICHHBIX crocodax MOJYYCHHUA XUMHNYCCKUX




BELIECTB (HAa IpUMEpE IPOU3BOJCTBA aMMHaKa, CEpHON KuCIOThl). YépHad u
userHas  Merauiyprus.  Crekio M CWIMKaTHas  [POMBIIUIEHHOCTb.

[IpombiienHass  opranuueckass  xumus.  Cplpp€  aa8  OpraHudecKoiu

MPOMBIIIUICHHOCTH
) Tunsl pacu€THbIX 3a1a4
51 Pacuérel Mmaccel BemecTBa win 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BEILlECTBA, Macce WM 00BEMY OJIHOTO M3 YUaCTBYIOIIUX B PEAKIIUU BEIIECTB
5.2 Pacuérsl TerioBoro addexra peakuuu
5.3 Pacuérel 00BEMHBIX OTHOIICHU Ta30B NMPU XUMHUYECKUX PEAKIIHIX
5.4 Pacuérer maccer (00b€Ma, KOJIMYECTBA BEIIECTBA) TIPOIYKTOB PEAKIIUU, €CITH
. OJIHO M3 BEIIECTB JaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoit miin 00bEMHOMN JI0JIM BBIXOJIA TIPOYKTA PEAKITUU OT
' TEOPETHIECKH BO3MOKHOTO
Pacuérer maccer (00b€Ma, KOJTMYECTBA BEIECTBA) IPOIYKTa PEAKITUH, €CITH
5.6 | omHO M3 BEIECTB NaHO B BHJE PACTBOPA C ONPEIETEHHON MAacCOBOM T0JIei
PacTBOPEHHOTO BEIIECTBA
5.7 Pacu€Thl ¢ ucnonb30BaHUEM MOHITUH «MaccoOBasi A0JISH), «KMOJISIpHAs
' KOHIEHTPALHS», «PACTBOPUMOCTbY
Haxosxnenne MonekynsipHOl (popMysbl OpraHUIECKOTO BEIIECTBA 0 €T0
5.8 | IIIOTHOCTH M MACCOBBIM JIOJISIM JIEMEHTOB, BXOAAIIUX B €70 COCTAB, WIIH I10

MPOJIyKTaM CrOpaHus




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






