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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMUHU Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0OpasoBaTenbpHOI MIPOTPaMMBI CpeIHero o011ero
oopazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
@denepanny, peamu3yOIIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpPaMMBbl, U
OCHOBHBIX TOJIOKeHH «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
deneparun Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumus Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBanusi ywamuxcs 10-11 xkmaccos.
W3yuyenue mpeamera, pealmzyeMoe B YCHOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOrO 00y4YeHHs, MpU3BaHO oOOecmeunuTh o00Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
ajanTaluyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe s
MPOJOIKEHUS OOyUEHHS B OpraHu3aluiax MpodecCUOHAIBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamMme 1o XMMHHM Ha3Ha4€HUE MOpeaMeTa «XHUMHS» IMOIy4daeT
NOAPOOHYI0  WHTEpIpPETalliil0 B COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yabTaToB OOy4YeHUss W TpeOOBaHUN K YpPOBHIO MOJTOTOBKHU BBITYCKHHUKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpolh oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O UENAX, COACpKaHWHU, OOIIel cTpaTeruu
oOy4eHHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeNIeJICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTeIbHBIX ITOCTIKCHHM OOYydYaroImuXcs B
paMKax HWTOTOBOM arrectaniii B (OpMe E€IUHOT0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYEHUST XUMUU:



e YCTaHABIMBAE€T WHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mnpeaycMaTpuBacT
pacmpejielieHie W CTPYKTYpUpOBaHHE €ro Mo KiaccaM, OCHOBHBIM
COJZIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JaéT NPUMEPHOE pacHpeleleHUue Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUS Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIE U 3a]a4 U3y4yEHUs NpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpPEIOHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeIMETHBIX, NMPEAMETHBIX), @ TaKXKe C YYETOM OCHOBHBIX BHUJOB
y4e0HO-IIO3HABATENbHBIX  JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHMs IIPEeIMETA.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IpOrpamMMe MO XUMHUHU MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHMs. 3a TpeleNaMHd YCTAaHOBJIEGHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH coliep)kaHusl yueOHOro mpeamera
«XuMH» OCTAaETCS BO3MOKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu PIOC COO o
Ha3HA4YeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTEME
nuddepeHupoBaHHOTO OOYYEeHHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO M3Y4YEHHUsl HANpaBJIeH Ha pean3aluio
IIPEEMCTBEHHOCTH  C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHMsI B paMKax MW3Y4YEHHUs CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX U OpraHMU3AlMIX CPEIHEr0 MPOoPecCHOHATBHOIO
oOpa3zoBanus. B 3Toll CBs3M H3ydeHHE MpeaMeTa «XHUMHsD» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W  yriayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIUXCS, BEIOPABIIUX OMPEASIEHHBIN MPOohUITh
oOy4eHus1, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIET0 NOTYyYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusix npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEBLHOM MPOTPpaMMBbl CpeaHero oOiero o0Opa3oBaHUs
U3ydeHUe TMpeaMeTra «XUMHUS» OpPUEHTHPOBAHO TaKKe€ Ha pelleHue 3aaay



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHUs OOYyYalolMXCs, HA (POPMUPOBAHUE Y HUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHUI pallMOHANU3AlMKU y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIOCOOOB  JEATEIBHOCTH, HWMEIOMIMX  MEXIUCUUITMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBngOmyMy TpeaMeTa « XUMUs» Ha YPOBHE YIITyOJIIEHHOTO H3y4YCHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3allyi COJAEPKAHMSI 3TUX KYpCOB B IMpOrpaMMme IO XUMHUU 33 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO0 W yriiyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepxkaHus KypcoB «OpraHudeckas xumus» #u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTb NPEIMETHBIX 3HAHMM U
YMEHUHM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3y4Y€HHs NIpeaMera. JDTa CUCTEMa
3HAHMI MOJy4YaeT ONpeaeiaEHHOE TEOPETHUECKOE OMNOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
MmaTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Yy4eHMs IpenMera oOecredyeHa
BO3MOXXHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTAaX U CBOMCTBaX HMX COECJUHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKIM, paCCMATPUBAEMBIX C TOYKH 3PEHHS XUMUUYECKOW KMHETUKU
U TepMoAuHaMHMKH. M3ydeHume mnepuogumueckoro 3akoHa U Ilepuoauueckoit
CUCTEMBl ~ XHMHUYECKHX  DJJEMEHTOB  0Oasupyercsi  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEACTABICHUSIX O CTPOCHUU aTOMa. XUMUYECKasi CBSI3b
OOBSICHSIETCS C TOUKH 3PEHUS SHEPTETUIECKUX N3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBaHus. M3yuenue
TUIIOB ~ peakuud  JomojHseTcss  (opMHpOBaHMEM  MpeACTaBICHUN 00
AIEKTPOXUMHUYECKUX MpoIeccax M 3IEKTPOJU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUU NPHU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOIIpocaM 00 3IEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHii.

Ocoboe 3HayeHHEe UMEEeT TO, YTO Ha COACpNKAHHE KypCOB XHUMHUU
yrayOaE€HHOTO YPOBHS U3YUYEHUS I KJIACCOB ONpeAeaEHHOro npodus (Tj1aBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K oOIeld cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro mpodusis O60bIIoe
3HaueHUe OyIyT MMETh AJEMEHThl yueOHOro martepuana no odmed xumuu. [lpu
U3YYeHUU TMpeAMeTa B JAHHOM CJyyae akIeHT OyJeT clenaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (U3HKE: aTOMHO-
MOJICKYJIIpHAsi Teopusi (MOJEKyJsipHas Teopusi B (U3HMKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, HJIEKTPOJIM3a, MPEICTABICHUS O
CTPOECHHUH BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeaMEeTa Ui KIIACCOB XUMHKO-
Oouonornueckoro npoduiast OONBUINN yAETbHBIM Bec OyaeT MMETh OpraHHuYecKas
xumusa. B 3TOM chmydae mpenocTaBiisieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOSITEILBHOTO ~ PACCMOTPEHMSI XMMHUYECKOW  OpraHu3alli  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOW BXOJIST, K TIPUMEpPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUOUAbI, OENIKH, YTIJIEBOJbI, HYKICHHOBBIC
KUCJIOTB U Apyrue. [Ipm 3TOM 3HaHHS O COCTaBE M CBOWMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I W3y4YEHMS
CYILITHOCTH Npo1eccoB GOTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mane ¢GopMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHS
OOILIEHAYYHBIX METOJOB NTO3HAHHUSA U OIbITa IPAKTUYECKOTO MPUMEHEHUSI HAYUHBIX
3HAHUU M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBSI3SIX C YUEOHBIMU MPEIMETAMHU.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHEro obiero oopa3zoBaHus (Ha 6a30BOM
YPOBHE), 337jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3a7aud Ha YIJIyOJIEHHOM YPOBHE U3YUYEHHUs IMIpeAMeTa TMpeJroiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmMupoBaHME TPENCTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poim B oOecreueHUuu
YCTOMYMBOTO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUN HOBBIX MAaT€pHUaIOB, HOBbIX UICTOYHUKOB YHEPTUH, B
o0ecreyeHnn paloOHaIbHOTO MPUPOJONOIb30BaHUA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIEH KyJIbTypbl UEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIe;

e OCBOCHHME CHUCTEMbl 3HAaHWM, JIEKANMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHBIX
MOHATUH, 3aKOHOB M TE€OPUM XHMHUHU, COBPEMEHHBIX NPEIACTABICHUN O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPDHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX MPUHIMIAX XUMHUYECKOTO MPOU3BOJICTBA;



dbopmupoBaHue y oOy4aromuxcs OCO3HaHHOTO MIOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUN UIsi OOBSICHEHUS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHUs MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUUECKON 0€30MaCHOCTH MOCIEICTBUN
OBITOBOM M MPOU3BOACTBEHHON NESATEIHOCTH YEIOBEKa, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIOJIb30BaHUEM U  MepepabOoTKoi
BEILECTB;

yrayOleHue  TpeACTaBICHM O  HAyyHbIX  METoJax  IO3HaHWS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
MPUPOJIC, B MPAKTUYECKOU IESITEILHOCTH U TTOBCETHEBHOM JKU3HH.

B mnnaHe peanu3anuu TMEepBOOYEPEAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GyHKUMNA TETOCTHOM CHCTEMBl CPETHEro oOIIero o0pa3oBaHUs MpPHU U3YYCHUU
npeaMera «XuUMUS» Ha  YIIyOJI€HHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

BOCIHUTaHUE YOEXKAECHHOCTH B TIO3HABAEMOCTU SIBICHUM MPUPOJIBI,
YBOKEHUS K TMPOLECCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U T[IO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHoCTe oOydaronuxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILIEHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BAHUIO Kak
YCJIOBHUIO yCHENTHOMN Mpo(deCcCHOHATBHON U O0LIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE IKOJIOTHYECKOU KYJIBTYPhI, IPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU IKOJIOTUUECKOHN IeSITESIbHOCTH.

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE CpeaHero obmiero odpazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gyaca B HeIeIo).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHEHU.

DNEKTPOHHOE CTPOEHHE aToMa YIJIEpOJAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKIeNnTOpHbIA). TUNBl MEepeKpbIBaHUS aTOMHBIX OpOUTale, G- U T-CBS3W.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUN. MOJeKyIsipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CrpykrypHble (OpMYJIBI  pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpallEHHAs,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe APPEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpencraBnenne o kiaccudukaiuu opraHudeckux BemiectB. [lonsTue o
dbyukmoHansHOM rpytie. 'omonorus. 'omonornyeckue psaasl. CucremMaTuyeckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIbHBIX MTPEACTABUTEIICH.

Oco0eHHOCTH W KJaccu(uKanus OpraHuyeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C 00pa3laMyd OpPraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJI
OpraHUYeCKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj aikaHoB, o01Iast popMyiia, HOMEHKIIATypa U
U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JErHIpUPOBaHMs, UKIU3ALMH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIM paJuKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOEHUS M XUMHUYECKHX CBOWCTB MaiblX (IUKIONPOINAH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CrOCOOBI MOMYYeHHS U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
ruOpuan3aIysl aTOMHBIX opOuTaneil yriepona, o- U n-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIEHUsI B O-MOJOKEHUE
P JIBOWHOM CBA3M, MOJUMEpHU3aund U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
KymyaupogaHnusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzamus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJIy4YeHUsl U IPUMEHEHHUE aJIKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aius aTOMHBIX opOuTaneil yriepoga. Ou3nyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHCIIOTHBIE CBOICTBA AJIKUHOB, UMEIOIIHUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLUU 3aMelIeHUs] B OEH30JIbHOM KOJIbIE U
YTJIEBOAOPOJAHOM paJuKalle, PEaKUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oen3ona. IlpencraBienre 00 OPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX pPAIUKaJIOB, KapOOKCHUIHHOMH,
TUJAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB TajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnnslil yrosib 1 npoAyKTsl ero nepepadorku. Crnocoosl nepepadoTku HeTu:



NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, LHAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAION€HAIIKAHOB C MArHUEM M LIMHKOM.
[Tonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnonws3oBanue
TaJIOTEHIPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TMpPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl HM3YyYEHHs] BEIIECTB M UX IPEBPALLCHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakluii YrieBOJOPOJOB Pa3IMUYHBIX KJIaccoB (0OeciBeuMBaHWE OpPOMHOW WU
WOJHOM BOJBI, pacTBOpa II€pMaHraHaTa KajWs, B3aUMOJCHCTBUE AalleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHue ¢ KosuiekuusMu «Hedtb» n «Yrompey, c
oOpasnamMM IUIaCTMAacC, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIIEBOAOPOAOB U FJIOI€HIIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranuyeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcOUPTHL. CTpoeHHE MOJIEKYJ (Ha MpuMepe
METaHOJIa W J3TaHona). l'oMonorumueckud psan, obmas QopMmyna, u30Mepus,
HOMEHKJIaTypa U Kilaccuukanus. @Dusnueckue CBONCTBA  MpEesIbHBIX
OJTHOATOMHBIX CHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJIAMH CIIHPTOB.
XUMHUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHMs, JAETUAPATALMH, OKHUCICHHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHs] W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMmepus. OcoOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaToMHble CHMPTBI — JTWICHIVIMKOJIb W TiHLEepuH. PuUznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMHU 3aMELICHHS, B3aMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAas peakUuss Ha MHOIOATOMHBIE
cnupthl. [IpencraBieHre 0 MexaHM3ME peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JeiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJMyYeHHUS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
O0eH3oapHOTO snpa. duszndeckue cBoiicTBa peHona. OCOOCHHOCTH XUMHYECKHUX



cBOMCTB (enona. KayecTBeHHble peakuuu Ha @eHos. TOkCHMYHOCTH (eHoda.
Crioco06p!I osryueHust U npuMeHeHue gperomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHubHbIE COEIMHEHUS — AJIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiorndeckue psifpl albJeruJ0B U KETOHOB, OOIIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB H
KETOHOB.  XMUMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeguHeHusl. OKUCIEHUE albJeTU0B, KAYECTBEHHBIE PEAKIUU Ha aTbICTHU/IbI.
CriocoObI IOJTyYeHHS ¥ IPUMEHEHHE alTbJICTHIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TPEACIBbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3U MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOWMCTBA: KUCJIOTHBIE CBOICTBA,
peakiusi 3TepudUKaIMU, PEaKIUU C Y4aCTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOMCTB MYypaBbHUHOM KHUCIOTHL. [loHATHE O TPOM3BOHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJIEUHOBAs, .JUHOJE8As,
JUHONIeH08as KuciaoTel. CriocoObl MOTYYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUS U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, GpuU3NUeCcKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOIIH3 B
KHUCIION U 11esouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIUX OCTaTKU
HeMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U nojucaxapujbl). MoHOcaxapuabl: TIIIOK03a, (pyKTo3a, rajgakrosa, pubosa,
Ne30Kcupr003a. OU3NYECKUE CBOMCTBA M HaxOXXJICHHE B mpupoje. DoTOCHHTES.
XUMHUUYECKHE CBOMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €&
3HAYCHUE B KU3HEAECATEIbHOCTH Opranu3Ma. /[ucaxapuapl: caxaposa, MaiabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenue B mpupose u npumeHnenue. [loaucaxapuabl: kKpaxmail,
JIMKOTEH W 1esuttoiio3a. CTpoeHHe MAaKpOMOJEKYJ Kpaxmaia, TJIMKOTeHa H
HeJToo3bl.  PU3MYECKHE CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYEeCTBEHHash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3bI: TUAPOJIN3, MOdydeHue 3(upoB 1emumono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



OKCNEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTa B ANbJAETU] HA PACKAIIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHpPTa JUXPOMATOM Kajusi (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJeruabl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKo3bl ¢ ruapokcuaoMm meau(Il), BzanmoneiicTBue
KpaxMalia ¢ MOJIOM, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenonb», «KapooHoBbie KUCTOTHI. ClIOXKHBIE ADUPBD».

A30TCoaep:xale OPraHnvecKne coeJuHeHUsl.

AMWHBI — OpraHMYECKUE MPOM3BOJHBIC amMmMuaka. Kimaccudukaiys aMUHOB:
anupaTUyecKue U apoMaTHYECKHUE; TIEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Crtpoenne moliekyn, oOmas Gopmyiia, U30Mepusi, HOMEHKIATypa U (pU3HUECKHE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOW KHUCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHA. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOWMCTB aHuinMHA. KauyecTBeHHbIE peakiuu Ha aHuiduH. CrocoOsbl
MOJYyYeHUs] U TpUMEHeHHe anudarudeckux aMuHoB. l[lonydyeHue aHwiMHa U3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u uzomepusi. OTAenbHbIE MPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @U3NuecKkue CBOWCTBA AMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAIuY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHue aMUHOKUACTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: TUAPOIH3, JICHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHHUH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTconepxkalye ~— opraHuueckue — coenuHeHus’» U «Pacno3HaBaHue
OpTraHUYECKUX COCTUHEHUI.

BrbicokoMoJieKkyJIIpHbIE COeTMHEHMS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlMU, CPEIHSSI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJEKYISPHBIX COCIUHEHUN —
MOJIMMEPHU3ALS U TTOJIMKOHICHCAIIHS.



[Tonumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, TMOJUMETHIMETAKPUIAT, TOJUKAPOOHATHI,
nonudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MiIacTHKa.

DI1acTOMEPBI: HATypaJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, M30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HA4YCHUS (Tepron, KEBJIap,
AIIEKTPOIPOBOIAIIME OJIMMEPHI, OMopa3iaraeMble MOITUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBpALICHUN:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4yyKOB, pEIIEHUE HSKCIEPUMEHTAIbHBIX 3amad 1o Teme «Pacno3znaBanue
IJIaCTMAcC ¥ BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxaenue MoOJeKyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CroOpaHusi, MO KOJMWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMy W/UIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUS], ONpPENENICHUE JOJM BbIXOJa MPOJAYKTAa PEAKIMU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MTOHSATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOJCHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIE€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYyJa,
HHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IUHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOcUCTeMa, Ouocdepa, Metadboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, nbIXaHWE, OENKHU, YIJIEBOJIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: nmose3Hbie UCKOMaeMble, TOIUIMBO.



TexHonorusi: IMMIICBLIC TIPOAYKTBI, OCHOBLI PpallMOHAJBHOI'O IIWUTAHUA,
MOOHIUE CpeaACTBa, MaTCpUAJIbl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

11 KIIACC

OBHIAS N HEOPT'AHUYECKAS XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX saep. XUMHUEeCKUil asemeHT. M3oTonel. CTpoeHue
AIIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTHUYCCKHE YPOBHH U
noAypoBHH. AToMHBIE opOuTanu. Kiraccupukaiys XuMHIeCKUX dJIEMEHTOB (S-, p-,
d-, f-onmements). PacmpeneneHue dNEKTPOHOB TIO AaTOMHBIM  OpPOUTAISM.
DneKTpoHHBIC KOH(HUTYpaIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MUTYpaIlid HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[Tepunonnueckuit 3akoH u [lepronnyeckass cucreMa XUMUUYECKUX DJIEMEHTOB
JA.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CHOXKHBIX BEHIECTB IO TpynmaM MW [OepuojaM. 3HAYCHHUE
nepuonueckoro 3akoHa /.M. Menneneena.

XuMuyeckass CBSI3b. BHIBI XMMHYECKOM CBS3HM: KOBaJICHTHAs, HMOHHAsd,
MeTalnyeckas. MexaHn3Mbl 00pa3oBaHUsS KOBAJIGHTHOW CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENITOPHBIN. DHEPTUsl U JJIUHA CB3U. [10IpHOCTD, HAIIPABICHHOCTh U
HACBhIIIAEMOCTh KOBAJCHTHOW CBsA3W. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBineHne 0 KOMIUIEKCHBIX coeMHEHHAX. COCTaB KOMIUUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MOJIEKYJIpHOTO H  HEMOJICKYJIAPHOIO  CTPOEHHS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonsatue o mucnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpPE, MOJISIpHAsl KOHUEHTpauusa. HacelmeHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KprcTauioruaparsl.

Knaccudukaiuys u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHUATLHEIC
Ha3BaHUS OTJEJIbHBIX MPEACTABUTENECH HEOPTAHMYECKUX BEILIECTB.



Knaccuduxaiys XuMA4eCKUX peakiuii B HEOPraHWYECKOW W OpraHuYeCKOM
XUMUH. 3aKOH COXPAHEHHUS MACChl BELIECTB; 3aKOH COXPAHEHUS U MpPEBpallleHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMoxumMuyecKkue ypaBHEHUS.

CKOpOCTh XUMHUYECKON peakiiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakiuu. KaTanus u kaTaan3aTopsl.

OOpatumMbie 1 HEOOpaTHMbIC peaKIui. XuMU4IecKkoe paBHOBecre. KoHcranTa
XUMHUYECKOTO paBHOBecUsA. (DaKTOpbI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPa, JABJICHUE U KOHIECHTPAIIMH BEIIECTB, YYACTBYIOIINX B
peakuuu. [punuun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIA0bIe BJIEKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMeEHa.

OKHUCITUTENBHO-BOCCTAHOBUTEIbHBIE ~ peakiuuu.  CTeneHb  OKHUCJICHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. METON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PAaCTBOPOB U PACIIIIABOB BEILIECTB.

DKCNIEpUMEHTAIbHbIC METOJIbl M3YYCHHMSl BEIIECTB W HUX MPEBPAIICHUN:
pa3jIoKEHUE TIEPOKCHIA BOAOPOJIa B MPUCYTCTBUU KaTaIM3aTopa, MOICIU
KPUCTAUTNYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM MOHHOTO 0OMEHA, ONpe/eieHre
Cpelbl PacTBOPOB C TMOMOIIBI HHIWKATOPOB, M3YYCHUE BIIMSIHUS Pa3IUUYHBIX
(hakTOpOB Ha CKOPOCTh XHMHYECKOH pEaKIMH ¢ IOJIOKEHHE XHUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[lonoxxenne HemeTtaioB B Ilepuoandeckord CcUCTEME  XUMHUYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAIIOB. AJIJIOTPOIHS HEMETAIJIOB (Ha MpUMEpPE KUCIIOPOJia, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTENBbHBIE CBOWCTBA. ['Wapuibl.
TonauBHBIE PJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE H
XAMUYECKUE CBOMCTBA. | ajmoreHoBogopoAbl. BaxkHeunlne KUCIOpOACOAepKalIie
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajioreHoB. [[pruMeHeHne rajJoreHoB U UX COSAUHEHUMN.

Kucnopon, o3on. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
Kucjaopoaa. Pu3nyeckue U XMMUYECKUE CBOWCTBA M MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.



Cepa. Haxoxzaenue B HOpUpPOAE, CIOCOObI MOJY4YEHHS, (PU3UUYECKHE U
xumudeckue cBoictBa. CepoBomopon, cymbbumasl. Oxcun cepsi(IV), oxcua
cepbl(VI). CepHucras u cepHass KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHnE cephl U €€ COCIUHEHUIM.

A3zor. HaxoxneHnue B mpupojie, CHOCOObI MONy4YeHUs, (U3UMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenwe B mpupojnie, CHOCOObl MOMy4deHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u docdhun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue docdopa u ero coemuaeruii. PocdopHbIe
yA0OpeHus.

VYrinepon, HaxoxJIeHWE B IpUpoOAE. AIIOTPONHBIE  MOJIU(PUKALIY.
®duznyeckre W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoM. Okcupn yraepoaa(Il), okcun yrnepoma(IV), yronbHas kuciora u eé
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHre MpPOCTHIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MOMy4eHHs, (PU3MUECKHE U
xummuueckue cBomctBa. Oxcupn kpemuusaA(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpuMeHeHne KpeMHUS U ero coeanHeHni. CTEKIO0, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne MeTamioB B [leprnoanveckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JOYeK aTroMoB MeTauioB. OOrmue
dbu3nyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  MmetamwioB.  OOmue  CrmocoOsbl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekrpoMmeraiutyprusi. [loHsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MetamioB I[A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUUYECKUX DJJeMeHTOB. Harpuii u kanmil: mnonydenue, Qunueckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE IPOCTHIX BEIIECTB U UX COCIUHEHU.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuomudeckoit cuctemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHUE CBOICTBA, MPUMEHEHHE IMPOCTHIX BEIIECTB W MX COEIUHEHUHU.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMUHWI: TTOTydeHue, GU3nYecKue 1 XMMUIECKUEe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWMCTBA OKCHAA U
TUAPOKCU]IA ATFOMUHUS, THIPOKCOKOMIIEKCHI AJIFOMUHUSL.



OO6miass  XapakTepucTHKa MeTauioB MoOouHbIXx mnoarpymnn  (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl 1
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHCIIUTEIbHBIE CBOMCTBA. [lonyueHne u npuMeEHEHHE Xpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3NYeCKUe U XUMHUYECKHE CBOMCTBA K€Jie3a U €ro coeauHeHuil. OKCupl,
ruapokcuanl U conu keneza(ll) u sxenesa(Ill). [Toayuenne u npuMeHeHUe Kee3a
Y €r0 CIUIABOB.

Ou3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MIPUMEHECHHUE MEJIU U €€ COCTUHECHUMU.

[Muuk: momydyeHue, (U3MYECKHE U XUMHYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
[IAHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpallCHUN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpEeHHE cephl, ¢ocdopa, xkeie3a, MarHusi B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIeKIMU «MeTtaiulbl M CIUIaBbD», B3aUMOJIEWCTBUE
HICJIOYHBIX U IIETOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI0YEN, KAYECTBEHHBIE PEAKIIUY HA HEOPTraHUYECKUE AHUOHBI, KATHOH BOJIOPOAA
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCHUIOB AOMUHUS U LHUHKA C
pacTBOpaMM KHCIIOT U IIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTI.

XUMHUSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O Hay4YHbIX MeETOoAax IIO3HAaHUS M METOJIOJIOTUA HAY4YHOTO HCCIIEIOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3alui XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CroCcOObI TTOTYUYEHHUS BaXXHEUIIINX BEIIECTB (Ha MpUMeEpe MPOU3BOJICTBA aMMHUAKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TOJIYYeHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEW CPEAbl U €ro IOCIEACTBUS.
Ponb xuMuu B 00ecriedeHIH SHEPTETUUECKON 0€30MacHOCTH.

Xumusg © 300pOBbe 4enoBeka. JlekapcTtBeHHble cpencrtBa. [IpaBuna
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIMHBI.

XUMHMSI UMM OCHOBHBIE KOMITOHEHTHI, THUIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIEeBOM 0e30MaCHOCTH.



Kocmernueckue u mnapgromepHsie cpencrtBa. beitoBas xumus. IlpaBuna
0€30MacHOr0 HCIMOJb30BaHU TMpEnaparoB OBITOBOW XUMHH B IOBCEIHEBHOM
KU3HH.

XUMHUSL B CTPOUTENIbCTBE: BAKHEHIIINE CTPOUTENIbHBIE MAaTepHalbl (LIEMEHT,
OCTOH).

XuMus B celNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00PEHNUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTepuajbl, KPACKH, CTEKIIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

Pacuérbl: Macchl BemecTBa wid 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOUIMX B pPEaKIMU BELIECTB,
Macchl (00BEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIM OJHO U3
BEILIECTB HMMEET NpUMeEcH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peakuyu, €ciaud OJHO M3 BEIIECTB JAHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM [JI0JIEd pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JOJM W MOJISIPHOU
KOHLIEHTpalluu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA PpEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamuss  MeXNpeIMETHBIX  CBsI3ed INpU  M3YyYEHUM OOwed u
HEOpraHW4eCcKON XUMHUH B 11 Kjacce oCylIeCTBISETCS Yepe3 MCIIONIb30BAaHUE KaK
OOILIMX €CTECTBEHHO-HAYYHBIX MOHITHI, TaK U MOHATHIA, PUHATHIX B OTAECIbHBIX
IPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3a,
TEOpusi, 3aKOH, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEePUOIUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIe€TUUECKUI YPOBEHD,
BELIECTBO, TeEJIO, O0BEM, arperaTHOe COCTOSIHME BEIEeCTBA, HACAJbHBIA ras,
(buznyecKkue BeIMYUHBL, AMHULIBI U3MEPEHHUs, CKOPOCTh, SHEPTUS, Macca.

buosnorusi: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboanU3M, MaKpo-
Y MUKPODJIEMEHTBI, O€JIKH, KUPBI, YIIEBOAbI, HYKIIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHonorusa: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MTPOMBIIIICHHOCTD,
dapmaneBTHUECKas IIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETUYECKHUX
penaparoB, MPOU3BOJACTBO KOHCTPYKLIIMOHHBIX MAaTEpPHANIOB, 3JEKTPOHHAs
MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A ITPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0mero oO0pa3oBaHMs BBIJIEICHBI CIEIYIONIME COCTABJSIONIME: OCO3HAHUE
OOyYalOIIMMHUCSL POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPENEIICHUIO; HATMYMEe MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TOBEJCHUS; HaJU4ue
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYPbhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HECHHbIC TITaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOW JIESITEIHLHOCTH
OOy4YaronMxcs B MPOLECCE peATU3AMK 00pa30BaTENbHON AEATETHHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHUPOBAHHOCTh OIBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aiuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S13aHHOCTEH,
YBAXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTaBICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBbHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MIPU aHATU3€ PA3IMYHbIX BUJIOB YUCOHOU JIeSITEIHHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOILIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M IMPAKTUYECKOTO
MPUJIOKEHUS XHUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yibTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHUBOB B TMOJYYEHUHU U TOCIEIYIOIIEM
aHanu3e WHQOpMaALMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHHUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHWBATh CBOE IOBEJIEHHWE M IOCTYIKH CBOMX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpoBaHUS KYJIbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COONIO/IeHUsT TIpaBWi 0€30MacHOro OOpaleHusi C BelleCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU EATEILHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/a4y
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYY, JIOISIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJIbHOM TpaeKTOpUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKH 1EJIECOO0PA3HOT0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HHU HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
YKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE PUPOJIHON U COLIMAIIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH  JUIs
pELIEHHs BOIPOCOB PALIMOHAIIBHOTO MPUPOAOTOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEIl OKPYKAIOUIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SIKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYKaroleM MHUpPE Kak O €IMHCTBE MPHUPOIbI U YEIIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJTHOTO PAaBHOBECHS,

yOEeKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOH
UMBWIN3ALMA: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOW 0a3bl MaTepUabHON KyJIbTYpbl, B PEIICHUH T100aTbHBIX
npoOJieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUU
YCJIOBUHM YCHENIHOTO TPYJia U SKOJOTUYECKU KOMGMOPTHOMN KU3HU Ka)JA0ro 4YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh
MoJIyyaeMble 3HAHUS JIJIsl aHAlM3a U OOBSICHEHUS SIBIICHUM OKpPY>KaIOIIEro Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeNlaTh 000CHOBAHHBIE 3aKITFOYCHHS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus Tpo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN IeSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH TTOTPEOHOCTAMU;

UMHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax npodeccruoHaabHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHS MPOrPaMMBbI MO XUMHUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyUMble i1 (OPMHUPOBAHHA  MHUPOBO33pEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE MOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U crneuupuKy METOAOB IO3HAHMUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHble NeHCTBHs (IT03HaBaTeIbHbIC, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), o0ecrieunBarOIIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITUATILHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD o0yyJaromuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JICCTBUS B MIO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYecKUe AeMCTBUA:

CaMOCTOATENLHO  (QOpMYyJIMpPOBAaTH W aKTyaJIu3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
WCITI0JIb30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJs KiIacCUPUKAIMKU BEHIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMH;

CTPOUTH JIOTMUECKWE PACCYXXJEeHHUS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B pacCcMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, IPEOOPA3OBHIBATH MOJIEILHBIE TIPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKkas (opmysa, YpaBHEHHE XUMHUYECKON



peakiMy — TMpU PElIEHUH YYEOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh HAa3BaHHbIE MOJEIJIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEHIECTB MU XUMHUYECKHX
peakuuii;

bopMyIMpOBaThH 1IENIU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HAaBBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011IEHHS U BBIBOJIbI OTHOCUTEIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O POJAEIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEelIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B IMO3HAHMUSI.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3IMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE I0COOMS,
pecypcbl MHTEepHeTa), aHanu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEIIPOTUBOPEYNBOCTB;

(GbopMyIupoBaTh 3arpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orOope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM A3BIK B KayecTBE CpeAcTBa IMpu pabore ¢
XUMHUYECKOM HMH(popManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, aO00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.



KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMON TEMBI B XO/1€ TUAJIOTA /WU
JUCKYCCHH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JACSITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIHHO WJIM COBMECTHO CO CBEPCTHHKAMU TP BBITIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (HOPMYITHPOBATH BHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCICAOBAHUIN IMyTEM COTJIACOBAHMS TO3HUIIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEIIbHYIO
JESTENIbHOCTD, ONpeensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBaTh IpeajaraeMblii airoput™M ACHCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrOcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITENBHOCTH Ha OCHOBE camMoOaHalIu3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YPOBHE Ha YPOBHE CpEeJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(PUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HaydyHble 3HAHUS, YMEHUS U CIIOCOObI AeUCTBUN
[0 OCBOEHHIO, MHTEPIPETAUU U NpeoOpa3oBaHUIO 3HAHUM, BUIbI 1EATEILHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMUHbBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C XUMUEH. B
IPOrpaMMe II0 XUMHHM TPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI MO TOJaM
WU3Y4YCHHUS.

10 KUIIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEYEHUU YCTOWYMBOIO



Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM IKOJIOTHYECKOM, SIHEPTeTUUECKON U
MUIIEBOI 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIECH KYJIbTYpPHI
YelioBeKa, a TakKe HSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
o0oyouka aroma, Ss-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOEC W BO30YyXKIEHHOE
COCTOSIHMSI aToMa, THOpUAM3aIMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIN CKEIET, GYHKIUOHATbHAS
rpyinna, pajaudkan, CTPYKTypHbie (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reomMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIAOPOJIBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COCIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYpPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHHUS, JIEKAIIHNE B OCHOBE
MOHWMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHWs, O B3aMMHOM BJIUSIHUU aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTs! 1 u Il pona);
(akToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUU U OE30MacCHOM
WCIIOJb30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIHIECTB B OBITY M MPaKTUYECKOU
JEATeIbHOCTH  4YEJIOBEKa, OOIIMX  HAy4YHbIX  MPUHIMIAX  XHUMHUYECKOTrO
MPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHS MPHU
ONMCAHUU COCTABA, CTPOCHHS U CBOMCTB OPTAHUYECKUX COCAUHCHUN;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIECTB;

COCTaBJISAITh YPAaBHEHHSI XMMHUYECKUX PEAKIMl M PacKpbIBaTh UX CYIIHOCTD:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHd  MOCPEJACTBOM  COCTABJICHHMS



AJIIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuid HOHHOTO oOOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;

M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJI OPraHUYECKUX BELIECTB ISl MIUTOCTPALIMU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEICIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IUIEPUH,
ATWICHTINKONb, (eHOoN, (GOpMambIETHl, aleTaabIeTH]l, aleTOH, MypaBbHUHAsS
KHCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAsI, OJIEMHOBAsS, MAJIBMUTUHOBAS KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETSATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHUPOBAHHOCTh YMEHUSI TPUMEHATH T[OJOKEHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIIMYHBIX MPEACTABUTENCH Pa3TUUHBIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IIUKJIOAIKAHOB, aJKCHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, AMHHOKHUCJIOT, OEJKOB, yTJIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKAY  HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMil C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh yMEHHSI TOATBEP)KIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTMHEHHUM OT
KpPaTHOCTH M THUITA KOBAJIEHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSIHHS aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbsi (HEe(Thb, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro NepepadoTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepaboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHUSI IPUMEHSTh ATH 3HAHUS;



c(hOpMHUPOBAHHOCTh YMEHUS IPUMEHSITh OCHOBHBIE onepauu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IlIeHue,
CUCTEMATHU3ALINIO, BBISBICHUE NMPUYMHHO-CIECACTBEHHBIX CBA3CH — JUI M3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopmynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATEIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadoTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOAUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BCILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIndyHoOu dopme
pe3yabTaThl SKCHEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTD;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHUYECKHU 11€1eCO00pPa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJNSX COXPAHEHHUS CBOETO 3JI0POBbS, OKPYKAOLIEH
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHYECKOTO JEUCTBUSI HA KUBBIC OPraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBINLJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANIPABICHHBIA TOUCK
XUMHUYECKON nH(POpMaIIMK B Pa3IMUHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JUTEpATypa, CPeicTBa MaccoBOM nH(popMaluu, IHTEpHET U apyrue), KpUTUIECKU



aHaJM3UPOBATh XUMUUYECKYI0 HUH(pOpPMAIHIO, TIepepadaThiBaTh €€ M UCIO0Ib30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1aueH.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTAX M IMO03HABAEMOCTH SIBIICHUN MPUPOJIBI, O MECT€ W 3HAYEHUHU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CleueHnH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIHUHBI, CO3JJaHUM HOBBIX MaTEPHUalIOB, HOBBIX
HMCTOYHUKOB SHEPruH, B OOECICUCHHH PallMOHAJILHOTO IMPHUPOJIOIOIL30BaHUSA, B
GbOpMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIOBEKa, a TakKkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 370POBBIO M IPUPOIHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKHX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIIE IOHATHS — XUMHUYCCKHH ODJIIEMEHT, aToM, SJIpO aroMma,

U30TOIIbI, 3JIEKTPOHHAs: 000JI04Ka aToMa, S-, p-, d-aTOMHbBIE OpOUTANIN, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTh, CTENEHb  OKHCIICHHS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKas pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJIEKTPOJIMUTHI, DJIEKTPOJUTUYECKAss JUCCOLMALNS, CTENEHb JIHCCOLMAIUHY,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON peaKIMK, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHUE;
TEOPUU M 3aKOHBI (TEOPHs SJIEKTPOJIUTHYECKON NHUCCOLMALNU, NEPUOANYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILCHUS] SHEPTUHM TIPU XMMHUYECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUH SI3bIK
XUMHUHM, MHPOBO33PEHUECKHE 3HAHMs, JIEKAallMe€ B OCHOBE ITOHUMAaHUsA
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
IIPEACTABICHNAS] O CTPOEGHUWH BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM U
HAJMOJIEKYJSIPHOM  ypPOBHSAX; MPEJCTABICHUS O MEXaHU3MaX XUMHUYECKUX
peakuuii, TEepMOAMHAMUYECKUX W  KUHETHYECKUX 3aKOHOMEPHOCTIX  HX
POTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX W JHCIIEPCHBIX CUCTEMAX;
(dakToNIOTHUYECKHE CBEJCHHUS O CBOMCTBaX, COCTaBe, IMOJYYEHUU U O€30MacHOM
WCIIOJIb30BAaHUU BAKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
IIPOU3BOJICTBA;



C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pPHbIE NPHU3HAKU IMOHITHM,
YCTaHaBIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKLUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAEISATH BAICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUI KPHUCTAUIMYECKON pEmETKA
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

C(OPMUPOBAHHOCTh ~ YMEHHWI:  Kilaccu(uUUUpoBaTh:  HEOPraHUUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 Pa3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(PUKaIuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(pOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHUOJUYECKOTO 3akoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOIO IMEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, uCHONB3ys  TOHATHSA
«QHEPTreTUYECKUE YPOBHW», «IHEPIETHUYECKHUE IMOAYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE JHEPreTHYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHsS] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonmnueckou cucremsr J[. U
MeHneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHHI: XapakTepH30BaTh (OMUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BEILIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIY HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H



COKPAaIlllEHHBIX  MOHHBIX  YPAaBHEHWM;  pEaKUMi  TUAPOJIM3A;  PEAKIUH
KOMILJIEKCOOOpa3oBaHus (Ha MpUMeEpe T'uIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKlMH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHUE PEaKIIUH,
JIeXKAIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOmue HaydHbIE TPUHIMINBI XUMHYECKUX TPOU3BOJCTB; IE€JIECO00PA3HOCTH
MPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUS SBJICHUUA MPUPOABI — HAONIOACHUE, HW3MEpPEHHEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U s OOBSICHEHHS XUMHUYECKUX SBJIICHHM, HWMEIOIIUX MECTO B MPHUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YeJOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
Macchl BEUIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOTO d(dekTa
pEeaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bE€Ma, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeIeIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKinH,; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEJACHHME  peakuuMid  HOHHOrOo  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O0 COCTaBa HEOPraHUYECKHUX BEILIECTB, ONPECICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIBI) HWHJWKATOPOB, W3YyUYCHHUE BIIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIlIeHHE
DKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramisy) ¢
COOJII0/IEHUEM TpaBUil 0€30MacHOr0 OOpalleHus C BEUIECTBAMU U JaOOPATOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh IIedb HMCCIENOBAaHUS, TMPEIACTABIATh B



paznuuHoOi dopme pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATH HX
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBHJIA MOJIb30BAHUS XUMHUYCCKOM
MocyJIol W 1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIIMSIMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, H3KOJIOTHYECKH I1e71ecCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOM
JESITEILHOCTH B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBbs, OKPYKAIOIICH MPUPOIHON
cCpeabl U JOCTHXEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIca noka3zarens 11JIK;

c(hOpMHUPOBAHHOCTh YMEHHUN: OCYIIECTBIATh IICJICHANIPABICHHBI TTOUCK
XUMHUYECKOW nH(pOpMalMK B pa3IMUYHBIX HCTOYHUKAX (HayyHas ¥ yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOM MHPopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMHUUYECKYI0 MHGOPMAIIUIO, IepepadaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBHUU C ITOCTABJICHHOM yUeOHOM 3a1auei.
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OBILIEE KOJIMYECTBO HACOB I10 102
[TPOI'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne /i Kontpoannbie Ilpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ilepuoanueckuii
3akoH u [lepuoanueckas cucrema
1.1 9 https://m.edsoo.ru/R39EAGJPC
XUMHUYECKUX 3jiemeHToB J[. 1.
Menneneena
Crtpoenue BemiecTBa. MHOrooOpasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJE8
BEIIECTB
1.3 XUMHUYECKUE pEAKITUU 19 1 3 https://m.edsoo.ru/QHDJZGESH
Hroro no pazgeny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmetamsl 31 1 https://m.edsoo0.ru/INCC2YQRJ
2.2 MerTamnet 23 1 https://m.edsoo.ru/YEU9WRIJ21
Hroro no pazgeny 54
Pa3zngen 3. Xumus u :Ku3HbL
Metoapl T03HaHUS B XUMUU. XUMHUS U
3.1 9 https://m.eds00.ru/2Q40I6NXK
JKU3HB
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 g

[TPO'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer u 3HaueHME
OpraHUYEeCKON XUMHUH,
MPEACTABICHUE O MHOTO00pa3uu
OPraHUYeCKUX COCTUHEHUHN

DIEKTPOHHOE CTPOCHUE aTOMa
yriepoza (OCHOBHOE U
BO30YKIEHHOE COCTOSTHUS).
BanenTtHble BO3MOXKHOCTH aTOMa
yriepoaa

XuMHyecKkas CBA3b B
OpPraHMYECKUX COSAMHECHUSIX.
Mexanu3mbl 00pa3oBaHUs
KOBAJICHTHOMU CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuit A. M. byrneposa

KoauuecTBO 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

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

https://m.edsoo.ru/ODI6TSLIR

https://m.eds00.ru/C42CCDYS5S

https://m.edsoo.ru/MIAFQ4PQO

Bust m3omepun: CTpyKTypHas,
MPOCTPAHCTBEHHASI.
OneKTpoHHBIE AP PEKTH B
MOJIEKYJIaX OPTaHUYeCKUX
COCIMHEHU N

https://m.edsoo.ru/GN3QZ8 AHX

[IpencraBnenue o

https://m.edsoo.ru/P6AQNOU22




KJIaccCupUKaluu U
CUCTEMaTHYeCKass HOMEHKJIATypa
(IUPAC) oprannueckux BeIeCTB

Kiaccudukanus peakiuii B
OpPraHUYECKON XMMHUH

https://m.edsoo.ru/M5SDJYMPIM

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/SKOA3EB67

AJIKaHBI: TOMOJIOTUUECKUH PsiJI,
obmrast popmysa, HOMEHKIATypa
1 U30MEPHsI, JICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYIT

https://m.edsoo.ru/SHWFWZ174

10

11

12

13

d)mnqecxne U XUMHUYCCKHUC
CBOMCTBA aJIKAHOB

HaxoxneHue ankaHoB B
npupoje. CriocoObl MoyueHus u
MPUMEHEHHE AIKaHOB

[uxnoankansl: obmas Gopmyna,
HOMEHKJIaTypa u U30Mepus,
0COOEHHOCTH CTPOCHUS U
XMMHYECKHX CBOMCTB, CIIOCOOBI
MOJTYYEHHS U IPUMEHEHUE

Pemenue pacu€THpIx 3a1a4 Ha
onpeeeHNue MOJIEKYIISIPHOU
(hOopMyIIbI OPraHuYeCcKOTOo
BEIIECTBA 10 MACCOBBLIM JOJISIM
aTOMOB 3JIEMEHTOB, BXOISIINX B
ero coctas. CucTeMaTH3alusI U
000011IcHHE 3HAHHH 110 TEME

https://m.edsoo0.ru/GVELNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edsoo.ru/Q4B5900Q1A

https://m.edsoo.ru/ED66JALEK




14

AJIKEHBI: TOMOJIOTHYECKUH P,
obmrast popmysa, HOMEHKIATYPA,
JNEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJieKynl. CTpyKTypHasi U LIMC-
TpaHC-U30MEepHs AJTKEHOB

https://m.edsoo.ru/NCGOE2KO0J

15

16

17

DU3NYECKUE U XUMUYECKUE
CBOMCTBA ajnkeHoB. [IpaBuio
MapkoBHHKOBa

CrniocoOsl mostyueHus u
IIPUMEHEHHE AJIKEHOB
[IpaxTuueckas padora Ne 1 o

teme "llonydyenue 3TuiieHa u
M3y4YEeHUE ero cBOMcTB"

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

https://m.edsoo0.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVHS5

18

Pemenne pacu€THbIX 3a1a4 HA
OINPEJIEIICHUE MOJIEKYIIIPHOU
(hopMyITBI OPraHHUYECKOTO
BEILECTBA

https://m.edsoo. st/ XYWNMAYNA

19

ATKaJMeHBI: CONPSIKEHHBIE,
M30JIMPOBaHHBIE,
KyMynupoBaHHble. OcoO0eHHOCTH
3JIEKTPOHHOT'O CTPOEHUS

https://m.edsoo.ru/EKDS1U5SUV

20

21

XHUMUYECKUE CBOKCTBA
CONPSHKEHHBIX INEHOB

CriocoObI ostyueHust u
NPUMEHEHHE aJTKaJINeHOB

https://m.edsoo0.ru/M356GLRBE

https://m.edsoo.ru/KTEM1N272

22

ATKMHBI: TOMOJIOTUYECKHM AL,
obmas opmysia, HOMEHKIIATYpa,

https://m.edsoo.ru/N65WYKD93




23

JIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3UYECKHE CBOHCTBA

XUMHUYECKHE CBOMCTBA aJIKUHOB

https://m.edsoo.ru/MQ7AO3SUC

24

25

26

KauecTBeHHbIe peakuuy Ha
TPOMHYIO CBSI3b

CriocoObl nostyueHust u
IIPUMEHEHHE aJIKUHOB

Pemenue 3anau: pacu€Tsl o
YPaBHEHUIO XUMUYECKON
peakuuu

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

https://m.edsoo.ru/SYL7VWAMA

https://m.edsoo.ru/Q7XMPZSRF

27

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

https://m.edsoo.ru/1I9DNOP1N8

28

ApEHbI: TOMOJIOTUYECKUH Ps/I,

obmrast popmysa, HOMEHKIATYpa.

DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MoOJIEKyJ1 O€H30J1a ¥ TOITyOJIa, HX
(bu3nueckre cBOcTBa

https://m.edsoo.ru/ WNGDLBK5D

29

30

31

XHUMHUYECKUE CBOWCTBA APEHOB:
peaKIfu 3aMeIIeHUs
XUMHUYECKUE CBOWCTBA apEHOB:
peakLu NpUCOECTUHEHUS,
OKHCJICHHE TOMOJIOTOB OEH301a
OCcOo0EHHOCTH XMMUYECKUX
CBOMCTB CTUPOJIA

https://m.edsoo.ru/FCNHX9WY1

https://m.edsoo.ru/CSBNGDUCS

https://m.edsoo.ru/F2K2CB5PG

32

Pemenue pacu€THpIx 3a1a4 Ha
ONpEIETICHUE MOJIEKYIIIPHOMN

https://m.edsoo.ru/QFKSRGCXW




33

(hopMyIIbl OPraHuYecKoro
BELIECTBA

CriocoOsl motyueHus u
MIPUMEHEHHE apEHOB

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

34

['enernueckas CBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB

https://m.edsoo.ru/1X7QMS5T7F

35

36

37

Pacuétel 1o ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
CucreMaru3anus u 00001IeHHE
3HAHUH I10 TEME

[Ipuponnsriii ra3. [lomyTHbie
He(TSAHBIC Ta3bl

KameHHbIi1 yrosib U IpoIyKThI
ero nepepaboTKu

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

https://m.edsoo0.ru/CK1CUWWEN

https://m.edsoo.ru/BDDEXD2FV

38

Hedtb u cnocoOs! €€
nepepadotku. [Ipumenenue
MPOYKTOB MepepaboTKu HEPTH

https://m.edsoo.ru/ORE9Y2CYG

39

40

41

I'eneTnueckas CBSI3b MEXKIY
pa3IUYHBIMU KJIacCaMu
YIJIEBOAOPOJIOB
l"anorenonpou3BoiHbIE
YTJIEBOJOPOIOB: AIEKTPOHHOE
CTPOECHUE; PEAKIIUH 3aMEILICHUS
rajioreHa

JlelicTBue 1Ieno4e Ha
raJIoreHIPOU3BOAHbIE.
BzaumopeiictBue

https://m.edsoo.ru/HQ22U8ZHE

https://m.edsoo.ru/XX94BSSGR

https://m.edsoo.ru/FF1 1CTQKA




42

JUrajJJorcHaJKaHoB C MarHueM u
IOHUHKOM

Cucremaruzanys 1 00001ene

3HaHUH 10 pasueny
"YraeBogopoib"

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

43

KonrponsHas pabora o teme
"YraneBonopoast"

https://m.edsoo.ru/EJH90TTS0

44

[IpenenbHbIE OMHOATOMHBIE
CTIIUPTHI: TOMOJIOTHYECKHH P,
obmrast popmyna, cTpoeHHe
MOJIEKYI1, U30MEpHs,
HOMEHKJIaTypa, Ki1accupukanus,
¢busnueckue cBoicTBa

https://m.edsoo.ru/IONSKPMLB

45

46

47

48

49

XHUMHUYECKHUE CBOMCTBA
MIPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoObl nostyueHust u
MMPUMEHCHUC OJJHOATOMHBIX
CIIUPTOB

[IpocTeie 3¢upbl: HOMEHKIIATypa
Y U30Mepus, 0COOCHHOCTH
(bU3MYECKUX U XUMHUECKHUX
CBOMWCTB

MHOroaToMHbIE CIIUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
(bu3nUecKre U XUMUYIECKHEe
CBOMCTBA

CriocoOsl mostyueHus: u

https://m.edsoo.ru/VHOGFCVLZ

https://m.edsoo.ru/NO9HOJ3V 12

https://m.edsoo.ru/UUYC7UU21

https://m.edsoo.ru/KMYAE65AX

https://m.edsoo.ru/EU9L4B5H6




50

MPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB
@DeHOo: CTPOCHUE MOJIEKYJIBI,

¢du3nueckue cBOMCTBA.
Tokcuunocts penona

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

51

52

53

54

XuMuueckue cBoiicTBa (heHoa

CrocoOBbI TTOJTy4eHHs 1
npuMeHeHue GpeHona

[IpakTuueckas padora Ne 2.
Pemenne skcriepuMeHTaNbHBIX
3aga4 no teme "CrnupThl U
heHomsr"

Cucremarusanusa 1 00001IeHne
3HAHUHU 110 TEME

https://m.edsoo.ru/DRURODFRJ

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

https://m.edsoo.ru/SHIGNHMGK

https://m.edsoo.ru/J7BQOQOWB6

55

ANbIETUB M KETOHBIL:
ANIEKTPOHHOE CTPOCHUE
KapOOHUJIbHON TPYTIIbI;
TOMOJIOTHYECKHUE PSBI, 00mIast
bopmyna, n3oMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/DHUDYUVGN

56

ANBIIETUIB M KETOHBIL:
(u3nyeckre CBOMCTBA; peakuu
MIPUCOETUHEHUS

https://m.edsoo.ru/FTMHFTV8V

57

58

Peaknuu oxucieHus u
KaueCTBEHHBIC PEAKIINH
AJIBIETHUI0B U KETOHOB

CriocoObI mosryyeHust
aNTb/ICTU/IOB 1 KETOHOB

https://m.edsoo.ru/MT7LK3HUT

https://m.edso0o.ru/KOSEDOZNC




59

60

61

OIIHOOCHOBHBIE TIPE/IC/IbHBIC
KapOOHOBBIC KHCIIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJICKYJI

W3omepust 1 HOMEHKIIaTypa
KapOOHOBBIX KHCJIOT, UX
¢usnveckre CBONCTBA

XUMHYECKHAE CBOMCTBA

IpeaAC/IbHBIX OAHOOCHOBHBIX
Kap60HOBBIX KHCJIOT

https://m.edsoo.ru/3AG3MM12R

https://m.edsoo.ru/S8RK8HSL 4

https://m.edsoo.ru/FG799CL7C

62

OcobeHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

https://m.edsoo.ru/NCRPAK4Z0Q

63

64

OcobeHHOCTH CBOWCTB:
HETPEeITbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencTaBuTENN BBHICIIHX
KapOOHOBBIX KHCIIOT

Ilonstue o IMPOU3BOJHBIX
Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/PO7B20AZG

https://m.edsoo.rut/ASMQKWR52

65

CriocoOsl mostyueHus u
MIPUMEHEHNE KapOOHOBBIX
KHCJIOT

https://m.edsoo.ru/ZY83UR721

66

CrnoxxHbie 3UpBHL:
TOMOJIOTUYECKHH psiJi, oO1as
dhopmyna, uzomepus u

https://m.edsoo.ru/4C5SQIMALE




67

HOMEHKJIaTypa

DU3NYECKUE U XUMUYECKHUE
cBOCTBa A(hUPOB

https://m.edsoo.ru/TCIGEW2K6

68

Pemenne pacu€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKOMN
peakuuu, Ha OIpeieIICHNe
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOT0 BEILECTBA

https://m.edsoo.ru/K512Q0HVD

69

[IpaxTuueckas padora Ne 3.
Pemrenue skcriepuMeHTaIbHBIX
3aja4 o reme "KapOoHOBbIE
KuCH0ThL. CitokHbIE AUpHI"

https://m.eds00.ru/OGEIG176Q

70

71

72

73

XKupsr: crpoenne, pundeckue u
XMMHYECKHUE CBOMCTBA
(runponus)

Oco6eHHOCTH CBOMCTB KUPOB,
COJIEpKALINX OCTaTKH
HETpeIeTbHBIX KUPHBIX KHCIIOT.
Kups1 B npupone

MBpbl1a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Mmoronee aeiicrue. [lonstue o
CHHTETHYECKUX MOFOIINX
cpenctax (CMC)
I'eneTnueckas cBs3b
YTJIEBOIOPO/IOB U
KHUCJIOPOACOAEPIKAIINX
OpPTaHUYECKUX BEIICCTB

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

https://m.edsoo.ru/HAIOMQYAG6

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

https://m.edsoo.ru/ASFISXVSU




74

75

Pacué€tel no ypaBHEHUsIM
XUMHYECKUX PEAKIUI

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

https://m.edsoo.ru/LZ5VLL2BX

https://m.edsoo.ru/SSWMSEF7D7

76

OOm1ast xapaKTepUCTHKA
YIIIEBOOB U KJIACCH(PHUKAIIHSA
YIJIEBOJIOB (MOHO-, IU- U
HOJIMCAaXaPUIbI)

https://m.edsoo.ru/01 RIXSHGR

77

78

79

80

81

Monocaxapuabl: pu3nyecKue
CBOICTBA U HaXOXJCHUE B
pupoae

[IpuMeneHune TIIOKO3bI, €€
3HAYEHUE B )KU3HEACATEIbHOCTH
Opranu3Ma

Jlucaxapupl: caxaposa,
MajbTO3a U JIAaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCaXapHJIOB

[Tonucaxapuapl: cTpoeHUE
MaKpOMOJIeKyJ, (pu3nyeckue u
XUMHYECKHE CBOICTBA,
IIPUMEHEHNE

[TonsiTHe 06 NCKYCCTBEHHBIX
BOJIOKHAX

https://m.edsoo.ru/SDKMBGIF6

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

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

https://m.edso00.ru/52Z6UKUNG

https://m.edsoo.ru/CPO60DRNM

82

Pemenue pacueTHbIX 3a/1a4 Ha
ONpeAesIeHUE JOJIHM BbIX0O/1a
MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

https://m.edsoo.ru/FVQ99R8JH




83

84

Cucremaruzanys 1 00001ene
3HAHUM 10 pas3aeiry
KontposbHas paboTa mo teme
"Kucnopoacoaepxanue
OpraHN4eCcKue COeTUHEHU"

https://m.edsoo.ru/YTA71SOGH

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

85

AmuHBL: K1accudukanys,
CTPOCHHE MOJIEKYJI, 001Iast
(dbopMyiia, u3oMepus,
HOMEHKJIaTypa ¥ (pU3ruecKue
CBOMCTBa

https://m.eds00.ru/64T9T10ZV

86

XUMHUYECKUE CBOMCTBA
amn(aTHIecKuX aMHHOB

https://m.edsoo.ru/MYC4DL1GD

87

88

89

90

91

AHWIVH: CTPOCHUE AHWINHA,
0COOEHHOCTHA XUMHUYECKUX
CBOICTB aHMJIMHA

CriocoObl nostyueHus u
NpUMEHEHHE aTu(aTHIECKIX
AdMHUHOB

AMUHOKHCIOTHI: HOMCHKIJIATypa
" n3o0Mepusi, (bI/IBI/I‘IeCKI/Ie
CBOICTBA. OT,[[GJ'IBHBIG
MNpEACTAaBUTCIIN O-aMUHOKUCIIOT

XnMHUyecKre CBOMCTBA
AMHUHOKMCIIOT, UX
OMOJIOrHYECKOE 3HAUCHHUE
amMuHokuciior. CUHTE3 U
TUAPOJIN3 TIENTUIOB

benku xak npupoaHsie

https://m.edsoo.ru/FRTQ7TUDA

https://m.edsoo.ru/LCF82MVKH

https://m.eds00.ru/ROQIQFGFVC

https://m.edsoo.ru/16QZ981X7Z

https://m.edsoo.ru/C031GD96B




92

MIOJINMEPBI; CTPYKTYPHI OEJIKOB

XUMHUUECKHUE CBOMCTBA OEIIKOB

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

93

A3zoTcoaepkaline
TeTEePOLMKINYECKHIE
coenuHenus. HykiienHoBble
KHUCJIOTBI: COCTaB, CTPOCHUE H
Ouosiornyeckas poJib

https://m.edsoo.ru/6A9USIK1G

94

[IpakTuyeckas padora Ne 4.
Pemenne OKCIICPUMCHTAIIBHBIX
3a7a4 1o TeMe
"AzoTcoaepKaiiye
OpraHu4ecKue coeauHeHus"

https://m.edsoo0.ru/NC46Z2YR7

95

96

97

98

[IpaxTuueckas padora Ne 5.
Pemenue skcriepuMeHTATbHBIX
3amau o Teme "Pacno3HaBanue
OpTraHUYECKUX COCTMHECHHI"

KonTponbHas pabota mo Teme
"A3oTcoaepkaiiue
OpraHuYecKue coeanHeHus"

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCJIMHEHUN U METOIbI UX
CHUHTE3a —IOJIMMEPU3aUs U
MOJINKOHJIEHCAITHS

IInacTtmaccel. YTunusanusa u
nepepaboTKa MIacTuKa

https://m.edso00.ru/4GSLO35TE

https://m.edsoo.ru/R69Q6G8OU

https://m.edsoo.ru/7SVOS1I0N

https://m.edsoo.ru/1U7EQ648Y

99

DnacToMepbl: HaTypaJibHbII
CUHTCTUYCCKUEC KayYyKH. Pe3nna

https://m.edsoo.ru/SO6ALFPLS




100

101

102

Bonokna: HatypanbHble,

HCKYCCTBCHHBIC, CHHTCTUYCCKUC.

[Tonumeps! cienuanbHOTrO
Ha3Ha4YCHUS

[TpakTrueckas padota Ne 6.
Pemenue skciepuMeHTATbHBIX
3aja4 110 Teme "Pacro3naBaHue
IUIACTMACC ¥ BOJIOKOH"

O00011IeHNE U CUCTEMATU3AIUS
M3Y4YEHHOT0 MaTepuaa 1o TeMe
"BricOKOMONEKYISIpHBIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.edsoo.ru/DQOJRVK4H

https://m.edsoo.ru/Y1QQLRSOP

https://m.edsoo0.ru/REGCOZS45




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe Hu(pOBbIE
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Atom. CocTaB aTOMHBIX SJIED.

1 i 1 https://m.edsoo.ru/NOPBJ3G7]J
XUMUYEeCKUH 3eMeHT. M30TOomns!
CtpoeHue 3J1eKTPOHHBIX 000J0UeK

2 1 https://m.edsoo.ru/9MTBPF8US5
aTOMOB, KBaHTOBEIE YHCJIa
Knaccudukanms XuMuaeckux

3 1 https://m.edsoo.ru/MDGLT301C
3JIEMEHTOB (s-, p-, d-, f-3memMeHThI)
Pacnipenenenue 35eKTpOHOB 110

4 1 https://m.edsoo.ru/HN5VIRET?2
ATOMHBIM OpOUTAIIAM
DNeKTpOHHBIE KOH(PHUTYpaIuu

5 aTOMOB 3JIEMECHTOB B OCHOBHOM U 1 https://m.edsoo.ru/56MO011PUG
BO30YX/IEHHOM COCTOSTHUU
OneKTpOoHHBIe KOH(DUTYpaIun

6 p (urypan 1 https://m.edsoo.ru/3ZORH4PQL
MOHOB. DJIEKTPOOTPULIATENLHOCTD
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. 1.

7 1 https://m.edsoo.ru/RRTS1FRBD
MenneneeBa, CBI3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYECKHUX DJIEMCHTOB

8 1 https://m.edsoo.ru/M2BGSLQGU

1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BEIIECTB IO TPyIIaM 1




eproam
Cucremaruzanusa 1 0000IIeHnE
3HAaHUHU 110 TEME

https://m.edsoo.ru/FOHYMABMC

10

Bunn xumMu4ueckou CBSI3H.
MexaHu3MBbl 00pa30BaHUS
KOBAJICHTHOU CBs3U. Bonoponnas
CBA3b. MeXMOIIEKYIIsIpHBIE
B3aUMOJCUCTBUA

https://m.edsoo.ru/YSFOZQORM

11

BaneHTHOCTD U BaJICHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ
C UX TEOMETPUYECKUM CTPOCHUEM

https://m.edsoo.ru/FLOBCCB2E

12

13

14

15

[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

BemecTsa MoJIeKyIISIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
TuIbl KPUCTAUTUYECKUX PEIIETOK
¥ CBOMCTBA BEIIECTB

ITonsATHE O IUCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOUIHBIX pacTBOpax
HctrHHBIE paCTBOPHI:
HACBIIICHHBIEC U HEHACHIIICHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruapatsl

https://m.edsoo.ru/PNUHMOOP5

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

https://m.edsoo0.ru/SQWSNIJMIO

https://m.edsoo.ru/MI2GZKJI8B

16

CriocoObI BBIpaKEHUS
KOHIICHTPAIlUU PaCTBOPOB

https://m.edsoo.ru/ZUAKS9SXC




17

Pemrenue 3agau ¢

HUCIIOJIL30BAaHUEM ITOHSATHI

"MaccoBast 107151 paCTBOPEHHOTO
nn

BewlecTBa'", "MoJIsIpHas
KOHLeHTpauus"

https://m.edsoo.ru/9YYGI9X6FN

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHUYECKHUX BEILECTB

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

https://m.edsoo.ru/Y3JUK9OMC4

https://m.edsoo.ru/7LEFEOFMS5

20

21

22

23

KonTponbHas padoTa no temam
"CTpoeHue aToma.
[Tepuonnueckuii 3aKOH U
[lepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
Menaeneena", "CtpoeHue
BemecTBa. MHOrooopasue
BemiecTs"

Knaccugukanus Xummuaeckux
peakluil B HEOPraHU4YECKON U
OpPraHUYeCcKOi XMMHHU. 3aKOH
COXpPaHEHMs MacChl BELIECTB;
3aKOH COXpaHEHUS U
MIpeBpaIeHHs SHEPTHH TIPH
XUMHAYECKHX PEaKIUsIX
TemnoBbie 3G HEKTH XUMUYECKUX

peakuuil. TepMmoxumuueckue
YpaBHEHUS

Brruncienus mo YpaBHCHHUAM
XUMHUYCCKUX peaKuHﬁ u

https://m.edsoo.ru/SARJUK9HZ

https://m.edsoo.ru/ZOMZMEREE

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

https://m.edsoo.ru/VSWAVUXOH




24

TEPMOXUMHUYCCKUM YPAaBHCHHAM

CKopocTh XMMHUYECKOM peakuuu,
e€ 3aBUCHMOCTb OT PAa3JIUYHBIX
¢axropos. Katanus n
KaTaJM3aTopbl

https://m.edsoo.ru/DSEHND9EL

25

T'omorennsie u TCTCPOTCHHLBIC
peakiuu

https://m.edsoo.ru/RNSPOZ7YO

26

27

28

29

30

[Tpaktuyeckas padora Ne 1 o
TeMe "BiusiHue pa3nnyHbIx
(haKkTOpOB HA CKOPOCTH
XUMHUYECKON peakuun"

OObpaTtumbie U HEOOpaTUMBbIE
peakunn. XuMHU4ECKOe
paBHOBeCHE

[IpakTuueckas padora Ne 2 o
TeMe "BinsiHne pa3nnyHbIX
(akTOpOB Ha MOJIOKEHUE
XMMHUYECKOTo paBHOBecus"

DNEeKTPOIUTHYECKAS
nucconuanus. CuibHbIe U cadbie
anekTponuThl. CTeneHb
JUCCOLIMAIIUU

HNonHOe npon3BeIeHHE BOABI.
Cpena BOOHBIX pacCTBOPOB.
Bogopoausrii mokasarens (pH)
pacTtBopa

https://m.eds0o0.ru/NGQO5JTY7

https://m.edsoo.ru/ XHPQ3BRAJ

https://m.edsoo.ru/UMB65DAVK

https://m.edsoo.ru/SUIMTOHPO

https://m.edsoo.ru/7S6FNI1 YU

31

I'maponus coneit. Peakiuu,
MIPOTEKAIOIIIKE B PACTBOPAX

https://m.edsoo.ru/LSHMAMHILJ




32

SJICKTPOJIHUTOB

[Tpaktuyeckas padora Ne 3 o
Teme "XUMHUYECKHE PEaKIUU B
pacTBOpax AJAEKTPOIUTOB"

https://m.edsoo.ru/RDECXFMNS

33

OKHCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIE PEAKITUH.
Baxnenmnne OKUCINTEIN U
BOCCTAaHOBHUTEIIH

https://m.edsoo.ru/AF9ATHSZT

34

35

36

MeToa 3J1eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

DNEeKTPOIN3 PaCTBOPOB U
pacriaBoB BEIIECTB

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

https://m.edsoo.ru/LCSPR4PCZ

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

https://m.edsoo.ru/MBRCIJ2BHV

37

38

Pemenue 3amau Pa3JIMIHBbIX TUIIOB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TeMe "XHUMHUECKHE
peakuun"

https://m.edsoo.ru/REEKUYHAU

https://m.edsoo.ru/OOCUUKMF1

39

KonTponbhas pabota no teme
"Xumunyeckue peakuuu"

https://m.edsoo.ru/E120ZSNS2

40

[TonoxeHrne HeMeTaIOB B
[Iepnonnueckoii cucreme
XUMHUYECKUX djieMeHToR /1. M.
MenneneeBa 1 0COOCHHOCTH
CTpOCHHS BX aTOMOB. Du3nueckne
CBOICTBa HEMETAJIIIOB

https://m.edsoo.ru/S2TIIG534

41

Annotponusi HeMeTauIoB (Ha
pUMepe KUCIOpOo/Ia, CepHl,
dbocdopa u yriepona)

https://m.edsoo.ru/DKHVETX6S




42

43

44

Bonopona: nonyuenue,
¢buznvecKue 1 XUMHUECKUE
cBoycTBa. [ mapuael

I"aymoreHbl: HAaX0XKACHHE B
MIPUPO/IE, CIIOCOOBI IMOTYYEHUS,
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa

l"anorenoBonopoasl. Baxkneiue
KHCJIOPOJICOACPIKAIITIE
COEINHEHHS TaJ0re€HOB

https://m.edsoo.ru/EOAB3TJZ2

https://m.edsoo.ru/SESM200XI

https://m.edsoo.ru/FWWH6A36]

45

JlaGopaTopHbIe B MPOMBIIILICHHBIC
CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB.
[TpuMeHeHHe TaJIOTeHOB B UX
COETUHEHUN

https://m.edsoo.ru/ULSR2WQ2T

46

[IpaxTuueckas padora Ne 4.
PCHIGHI/IG BKCHepI/IMeHTaJ'IBHI)IX
3aga4 o treMe "["anoreHsr"

https://m.edsoo.ru/VIHPYU202

47

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CIIOCOObI
noJiydeHusi, Gpu3nyeckue u
XUMHUYecKue cBoiicTBa. O30H.
[IpuMeHeHHe KUCI0poia U 030HA

https://m.edsoo.ru/SLQHHICFF

48
49

Oxcuapl ¥ IEPOKCHUIBI

Pemenue 3amaq Pa3JINIHbIX TUIIOB

https://m.edsoo.ru/4AMRVPMOQAI
https://m.edsoo.ru/Q8LS0HZYY

50

51

Cepa: Hax0KJI€HUE B PUPOJE,
CHOCOOBI MOJTy4YeHUs, PU3NUECKHe
Y XMMHYECKHE CBOMCTBA

CepoBosiopof, cynbhuabt

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

https://m.edsoo.ru/PMO9PHT?23




52

53

54

55

Kucnopoaconepxkamue
coequHeHUs cepbl. OcOOEHHOCTH
CBOWCTB CEPHOM KUCIOTHI

[TpakTuueckas padora Ne 5.
Pemenue skciepuMeHTATBHBIX
3aga4 no teme "Cepa u e
coeauHeHu"

A3OT: HaXOXKJICHHUE B TIPUPOJIC,
CrocoObI MOTy4YeHUs, PU3nIEeCcKue
M XUMHYECKHE CBOMCTBA. AMMUAK,
HUTPHUIBI

Kucnopoaconep:xarue
coenunHeHus azota. OCOOEHHOCTH
CBOMCTB a30THOM KHCIJIOTHI

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

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

https://m.edsoo.ru/IZPKO7C4P

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

56

57

58

59

[IpumeHeHue a30t1a u ero
coeMHEHMI. A30THbIE y100peHus
docdop: HaxOXkKAEHUE B IPUPO/IE,
CIIOCOOBI MOJTyUYeHUs, PU3NUECKHE
Y XMMUYECKHE CBOMCTBA.
®ochunet u pochun

Oxcunpl pocdopa,
dbocdopcoaepkaire KUCIOTHI.
Comu dhochopHON KHCIIOTHI
[Tpumenenue pocdopa u ero
coeaunenuil. @ochopHbie
ynoopeHus

https://m.edsoo.ru/MO1P034QF

https://m.edsoo.ru/PXZ0O170QS0

https://m.eds00.ru/00OZT28DNQ

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

60

[IpakTuueckas padorta Ne 6.
Pemenne OKCIICPUMCHTAJIBHBIX

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




3a1a4 1o Teme "A3ot u pochop u
ux coequuenus”

VYrnepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAU(UKALINY;

61 https://m.edsoo.ru/IWDS30TDR
(bU3UYECKHEe U XUMHUYECKUE
CBOICTBa, IPUMEHEHNE
Oxcup yrinepona(1l), oxcup

62 yriepona(IV), yrombHas Kuciora https://m.edsoo.ru/6DLNT13TE
U €€ CoJIu

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/PQWKCINIX
Kpemuuii: HaxoxaeHue B

64 NPHPOAIE, CTIOCOOR Oy UCHH, https://m.edsoo.ru/R7TFY3Y3BW
(bu3HYeCKre U XUMUICCKHE
CBOMCTBa

65 Oxena kpemins(IV), kpemnienas https://m.edso0.r/NTQOS329K
KHCJIOTA, CHUIMKATBI
[IpuMeHeHne KpeMHUS U €T0

66 coenunennii. CTEKIIO0, €T0 https://m.eds00.ru/IXJ00600T
MOJIy4eHHUe, BUIBI CTEKIIa

67 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB https://m.edso0.ru/S5319XD1S

68 CrcTeMaTH3AIL 1 0bobmente https://m.eds00.r/QCSGMOTES
3HaHui 1mo reme "Hemeramnnr"
KonTponbhas pabota no teme

69 https://m.edsoo.ru/VPSTFCAFI
"HemeTamnaer"
AHanu3 pe3yabTaToB

70 KOHTPOJIBbHON pabOThI, KOPPEKIIUS https://m.edsoo.ru/LAOAONSJ7
OIIMOOK

71 IlonoxeHre MeTajIoB B https://m.edsoo.ru/S7TFRI1QP1




[Tepuonuueckoit cucreme
XUMHUYECKHUX IJIEMEHTOB.
OcobeHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

72

73

OO6mume puznueckre CBOMCTBA
MeTtasuioB. [IpuMeHeHne MeTanos
B OBITY M TEXHHKE

CmaBsl MetasuioB. Kopposust
METaJJIOB

https://m.edsoo.ru/1ICNOR6AKW

https://m.edsoo.ru/1 V3XS7FEXT

74

75

76

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

DNEeKTPOXUMUYECKUN P
HanpspkeHui Metaiio. O0mue
CTIOCOOBI TIOJTYYCHHUSI METAJIIOB

OO1w1ast xapaKTepUCTHKa METAJIOB
IA-rpynner [leprnognueckoit
CHUCTEMBI XUMHUYECKUX JIEMEHTOB.
Harpuit n xanuii: nonydeHue,
¢du3nyecKkrne 1 XUMHYECKHe
CBOMCTBA, IPUMEHEHNE IPOCTHIX
BEIIECTB U UX COCIUHECHNN

https://m.edsoo.ru/HCZY575D9

https://m.edsoo.ru/SWJLF3YLW

https://m.edsoo.ru/W4VWNSJ5E

77

OO1m1ast xapakTepUCTHKa METALIIOB
ITA-rpynmnst [lepuonnueckon
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Maruuii 1 KaJIbIIUH: MOTy4YEHHE,
¢busnyecKkrue 1 XuMHYeCcKHe
CBOMCTBA, IPUMEHEHNE IPOCTBIX
BELIECTB U UX COCIUHEHUN

https://m.edsoo0.ru/Q4YBTZ3RY

78

JKécTkoCTh BOMBI H CIOCOOEI €€

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




79

yCTpaHEHUS

ATIOMUHUI: IOJTyYEHHE,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMWCTBA, IPUMEHEHHE

https://m.edsoo.ru/OZHBSJBQ6

80

AMpoTepHbIE CBOIICTBA OKCHJIA U
THJIPOKCUA AITIOMUHUS,
THJIPOKCOKOMIUIEKCHI aJTFOMHHHUSA,
UX IPUMEHCHNE

https://m.edsoo.ru/RM2IRHCBM

81

82

83

84

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas padora Ne 7.
Pemienue skcnepuMeHTaIbHBIX
3a1a4 1o teme ""MeTaiibl
[JIaBHBIX MoArpynmn"

OO01mas xapakTepucTUKa METaIOB
no6ounbix noarpynn (b-rpymm)
[Teproanaeckoit cUCTEMBI
XUMHYECKHUX IJIEMEHTOB
Ou3nYECKUe U XUMUICCKHEC

CBOMCTBa XpoMa U €ro
COG,[[I/IHCHPlﬁ, HUX IPUMCHCHUC

https://m.edso00.ru/ZCTIX7CQ3

https://m.edsoo.ru/ZR9H28T3K

https://m.edsoo.ru/INZNM9J50

https://m.edsoo.ru/EMH85BONN

85

Baxxnenmme coeTmHeHNs
Mapranua. [lepmanranar kanus,
€ro OKHCIUTEIBHBIE CBOMCTBA

https://m.edsoo.ru/TVZPEX8X4

86

87

(DI/ISI/I‘—IeCKI/Ie U XUMHUYCCKUC
CBOMCTBA JKeje3a U ero
coegunenuit. [lonyuenue u
MIPUMEHEHHE CIIJIABOB XKeje3a

du3znuecknue U XUuMHUUECKHUE

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

https://m.edsoo.ru/GET2L.9K3X




88

89

CBOMCTBA MEeIU M € COCINMHCHUH,
UX IPUMEHEHUE

dusznyeckne ¥ XUMHUUECKHE
CBOMCTBa OUHKa U €1ro
COGHHHCHHﬁ, HUX IPUMCHCHUC.
FI/I,HPOKCOKOMHJ'ICKCI)I OHMHKa

[TpakTuyeckas pabora Ne 8.
Pemenue skciepuMeHTAIbHBIX
3a7a4 1o teme ""MeTaiibl
MOOOYHBIX MOArPYIH"

https://m.edsoo.ru/O4C5QKBEJ

https://m.edsoo.ru/BAJAYWS&2G

90

91

92

Pemenwue 3a1a4 pa3muIHBIX THIIOB
O00011IeHNE U CUCTEMATU3AIUS
M3YYCHHOTO MaTepuaa 1o TeMe
"Meramibl"

KontponbHas paboTa mo teme
"Mertamibr"

https://m.edsoo.ru/EI77EUHQZ

https://m.edsoo.ru/NHKRDJUTS

https://m.edsoo.ru/4762V30B1

93

AHanu3 pe3yabTaToB
KOHTPOJIbHON pabOThI, KOPPEKIIHS
OHINOOK

https://m.edsoo.ru/KGZODOKTT

94

Ponpb xumun B obecrieueHUn
YCTOMYHMBOTO pPa3BUTHUSA
yenoseuecTBa. [lonsaTne o
Hay4HBIX METOJIaX UCCIIETOBAHUS
BEILECTB

https://m.edso0.ru/SSTSRWKS8

95

Hay4Hble MPUHIATIBEI OpTaHU3aIIH
XHUMHAYECKOTO TIPOU3BO/ICTBA.
[IpombliiieHHbIE CIOCOOBI
MIOJTyYCHHST BYKHEHIIINX BEI[ECTB

https://m.edsoo.ru/V4Y20W8UR




96

97

XUMUYECKOe 3arpsi3HeHue
OKpY>KaloIlel Cpeibl U €ro
IIOCJIICACTBUA

XuMUs U 3J0pOBbE YEIOBEKA.
JlexapcTBEHHBIE CpEICTBA

https://m.edsoo.ru/HFYWAQIVW

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

98

Xumusa numu. Poiabs XxuMuu B
o0ecIieueHnH MMUIIEBONA
0€30I1aCHOCTH

https://m.edsoo.ru/BTM3AEKNW

99

100

101

Kocmernueckue u napdromepHbie
cpeacTBa. beiToBas xumMus

XUMHS B CTPOUTEIIBCTBE.
Bakueiinie cTpouTenbHbIe U
KOHCTPYKIIHMOHHBIC MaTCPpHAJIbI
XUMHS B CEIIbCKOM XO35HCTBE.
OpraHuyeckre U MUHEPAJIbHbBIC
ynoopeHus

https://m.edsoo.ru/OV8SPPBKW

https://m.edsoo.ru/SFX2N2T3]J

https://m.edsoo.ru/YY395RQAJ

102

Cucrematuzanusa 1 0000IIeHne
3HAaHUH T10 TEME

https://m.edsoo.ru/IGMSCPOK9

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

1

1.1

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJ'Ia,Z[eHI/IC CHCTEMOM XHMHUYECKHX 3HaHHfI, KOTOpas BKIIHOYACT:

OCHOBOIOJIAralolue MOHATUS (XMMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
ANEKTpOHHAas 000JI0UKa aToMa, §-, p-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
OCHOBHOE H BO30YXIEHHOE COCTOSHHE aroMma, HOH, MOJEKYIa,
BaJICHTHOCT, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpaTHbIE CBSI3U), THOpUIAM3AIMS
aTOMHBIX oOpOuTajneil, KpUCTaJUIMYecKas pelmeéTKa, MOJb, MOJISpHas
Macca, MOJSpHbIH O00BEM, MOJSpHAs KOHILEHTpAlUs, PacTBOPbI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMBI), KPUCTAJIOTUIAPATHI, YIIIEPOIHBIH
ckesner, (yHKIMOHAJbHAsl TPYIIaA, paguKkai, HU30MEpbl, CTPYKTypHas
dopmyna,  um3zomepus  (CTpYKTypHas, TeoMeTpuueckas  (uuc-,
TPAaHCU30MEPHS), TOMOJIOTUYECKUI psA, TOMOJIOTH, YIJIEBOJIOPO/bI,
KHCIIOPOJI- U a30TCOepKallue COSAUHEHMs, OMOJIOTHYeCKd aKTHUBHBIE
BellecTBa (YIIeBOIbI, JKUPBI, OCIKHN), MOHOMED, TOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COEUHEHMS], KDEKUHT, PUPOPMHUHT, THUIIbI
XUMHUYECKUX PpeaKUUid (OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE, HK30- U
SH/IOTEPMHUYECKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepPOreHHBIE,
oOpaTuMble U HEOOpaTHUMBbIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIMTHI,
ANEKTPOIIUTUYECKAs AUCCOLUAIINS, CTETIEHb UCCOLMALNN, OKUCIIUTEND,
BOCCTAaHOBUTENb, JJEKTPOJIU3, CKOPOCTb XHUMHYECKOW peakiuw,

XHUMHUYCCKOC paBHOBeCI/Ie)

1.2

1.3

TEOPUH U 3aKOHBI (TEOPHUST XUMHYECKOTO CTPOCHHUS OpPraHUYECKUX
Bemects A.M. byrtnepoBa, Teopusi AIEKTPOJUTHUYECKON IUCCOLMALUU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3BIK XWMHH, MHUPOBO33PEHUYECKHUE
3HaHUS, JIeKalllUe B OCHOBE MOHUMAHMS MPUUYMHHOCTU U CHCTEMHOCTH
XAMHYECKUX SBJICHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJIIDHOM U HAIMOJICKYJIAPHOM YPOBHAX

NpCACTaBICHUA 0 MCXaHUu3Max XHUMHUYCCKUX peaKI.IPIfI,

TEPMOANHAMHUYICCKUX n KHHETHYECCKHUX 3aKOHOMCPHOCTAX nux




MPOTCKAHUSA, O XUMHUUCCKOM PABHOBCCHU, JUCIICPCHBIX CUCTCMAX

1.4

(aKTOJIOTMYECKUE CBEIEHHUS O CBOMCTBaX, COCTaBe, IOJIYYEHUU W
0€30IaCHOM  HCIIOJIb30BAaHUHM ~ BKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESITEIHHOCTH

YCJI0BCKa

1.5

2.1

o0Iye HaydHbIC NMPHHIMITBI XMMHUYECKOTO IPOU3BOJICTBA (HA IpHUMeEpe
NPOM3BOACTBA CEPHOW KHCIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CchopMupoOBaHHOCTh YMEHUH BBISBIISATD:

XapaKTCPHbIC IIPpU3HAKK W  B3aWMOCBA3b  H3YUYCHHBIX HOHHTHﬁ,
MNPUMCHATH COOTBCTCTBYIOIIMUC IIOHATHA IHpPU OIIHMCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKHUX BELIECTB U UX MPEBPALCHUI

2.2

3.1

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUNA C MOHATHUSIMH H npeaAcCTaBJICHUAMUA
APpyrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MATCPUAIIBHOTO €ANHCTBA MUPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIb30BAaTh!:

HAaMMCHOBaHUA XHMHYCCKHX COG,Z[I/IHGHI/II‘/‘I MCIKAYHAPOAHOI'0O COrO3a
TGOpGTH‘-IGCKOfI u HpHKHaHHOﬁ XMMHUU W TPHUBUAJIBHBIC HA3BAHHA
BCIICCTB, OTHOCAIIUXCA K H3YUYCHHBIM KJIacCaM OpPraHu4Y€CKUuXx H

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

3.2

4.1

4.2

4.3

XUMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIeHUS (OpMyJ HEOpPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (POPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCUPUIIMPOBATS!

HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITaCCU(PUKAIK N3yJaeMbIX XUMUYECKUX OObEKTOB

OPraHnv4CCKrUC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEPHUH TS KJIacCU(DUKAIIMU U3ydaeMbIX XUMUYECKUX 0OBEKTOB
M0 Pa3NMYHBIM TpHU3HAKaM (YUCITYy U COCTaBy pEarupyIOIIMX BEIIECTB,
TEIIOBOMY  3(PEKTy peakiy, W3MEHEHUIO CTENeHEeW OKUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y4aCTUro KaTanmaTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUHM) W HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4 nepuoaos llepuoanueckoit cucremst [.H.
MeHeneeBa U UX BaJI€HTHBIE BO3MOXKHOCTH, UCTIONB3YS TTOHATHUSA S-, p-,

d-31eKTpOHHBIE OpOUTAIN, DHEPTETUYECKUE YPOBHU



ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB M O0Opa3yeMbIX MU COCTUHEHUH IO

MepuojaM U rpymmiam

ChopMUpOBaHHOCTE YMEHHSI COCTABISITH YPABHCHHS] XUMHYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

7.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

YpaBHEHHUs pEaKIUil pa3IUYHbIX THUIOB; IOJHBIE M COKpAIIEHHbBIE
ypaBHEHHUSA peakuii HOHHOTO 0OMEeHa, YYUTHIBAsI YCIOBUS, IIPH KOTOPBIX
3TH PeaKlru UAYT J0 KOHIIA

peakuuii TUAPONN3a, peakluil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMHUpOBaHHOCTH YMEHUS TTOITBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX MNpHUMEpax XapaKTCp 3aBUCUMOCTH peaKIII/IOHHOI\/JI
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOM CBS3H (G- n TE-CBH3I/I), B3aMMHOTI'O BJIMAHUS aTOMOB U I'PYIIIT
4TOMOB B MOJICKYJIAX, a TAKKEC OT 0CcOOeHHOCTEN pcalin3aliin Pa3JIMIHbIX

MEXaHNU3MOB IIPOTEKAHUS PEAKLUN

XAapaKTCPHBIC XHMUUYCCKHC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHUN XUMUYECKUX PEAKLUN

CdopmupoBaHHOCTh YMEHHUS XapaKTEpHU30BaThb COCTAaB M BaKHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnmnam CoeIuHeHUH (IIPOCThIe BEIECTBA, OKCUIBI, THIPOKCUIBI, COJIH;
YTJIEBOAOPO/bI, TPOCThIE APUPHI, CIUPTHI, (HEHOIIBI, aANIbIAECTH/IbI, KETOHBHI,
KapOOHOBBIE KHUCJIOTHI, CJIOXHBIE A(QUPHI, KUPBI, YIJIEBOJbI, AMMHBI,

aMUHOKHCIIOTBI, OETIKN)

10

10.1

10.2
10.3

ChopMHUpPOBAaHHOCT yMEHHS TIPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopmynaM W ypaBHEHHSM XHMHYECKHUX PEAKIMH C HCIOJIb30BAHHEM
(bU3NYECKUX BETUYUH:

Macchl (00bEMa, KOJIMUYECTBA BELIECTBA) MPOAYKTa PEaKkIUH, eCIU OJHO
13 HUCXOJIHBIX BEIIECTB JaHO B BHJIE PACTBOPA C ONPEAEIEHHON MacCOBOM
J0JIel pacTBOPEHHOTO BEILIECTBA WM JaHO B U30BITKE (MMEET MPUMECH )

MaccoBOW WJIM 00BbEMHOM 10U, BBIX0J1a IPOAYKTA PEAKIIMH

TeTI0BOTO 3¢ (deKTa peakiui

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXKJACHUIO XUMUYECKON (hOPMYJITBI BEIIECTBA



11

12

Bnanenue cucteMol 3HaHHMII O METOJAaX HAYYHOI'O MO3HAHUS SIBJICHUU
MIPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE IPUMEHSTh
STU 3HAHUS TMPU SKCIEPUMEHTAIBLHOM MCCIIEAOBAaHUMU BEUIECTB W JUIS
OOBSCHEHHSI XHUMHUYCCKHUX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCGIIHGBHOfI KHU3HU

ChopMHpPOBaHHOCTE yYMEHHUSI NPUMEHATH (UCIOJIB30BaTh) 3HAHUA O
COCTaBE W CBOMCTBAaX BELIECTB Ul HKCIEPUMEHTAIBbHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IMPOTEKAHUS XHMHUYECKUX
peaKuMii M NPOTHO3UPOBAHMSA BO3MOXKHOCTEH HMX OCYILECTBIICHUS;
CHCTEMHbIE XUMHMUYECKHE 3HAHUS U1 OOBSICHEHUS U NPOrHO3MPOBAHMS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO IPUPOAY; JJs IPUHATUS

IPaMOTHBIX pEIIEHU TPoOJIeM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CpopMHUpOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOAUTH XUMHUYECKHI
OKCHEPUMEHT (TOJIyYeHHE W H3YYCHHUE CBOMCTB HEOPraHWUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIICBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3a/1a4 o pacro3HaBaHUIO
HEOPraHUYECKUX M OPraHWYECKHX BEIIECTB) C COOJIFOJICHUEM IPABHII
Oe3omacHOro  oOpalieHuss ¢ BeIIeCTBAaMH H  J1a0OpaTOPHBIM
obopynoBanueM; (GOpMYIUPOBATh 1IEJIM MCCIIECOBAHNUS;, TIPEICTABIATh B
pasnu4HON (opme pe3ynbTaThl AKCICPUMEHTA, AaHATU3UPOBATh U

OICHUBAThb UX NOCTOBECPHOCTDH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYIIECTBIISTH I€IE€HANPABICHHBIN MMOMCK
XMMUYECKON MH(OpMAIMU B pa3IMYHbIX UICTOYHHUKAX (HaydHast U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOM MHpOpMAIHY, ceTh IHTEepHET u
Jpyrue), KPUTUYECKH aHaIM3UpOBaTh XHMHUYECKYI0 HH(OpMaIuio,
nepepabaTbiBaTh €€ U MCIIOJB30BaTh B COOTBETCTBUU C ITOCTABICHHOMN

yueOHOIl 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLIEHUBaTh HH(MOPMAIMIO C TO3UIMKA DKOJOTHUECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOMN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTH yMEHUI
OCO3HaBAaTh  OMACHOCTb  BO3JICHCTBUSL HA  KUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHUMAas CMBICI TIOKa3aTesidl IpeAcIIbHON
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TIOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIICHHS ¥ IPEAOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKa



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O XUMHNH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMeHHasi MOJIeNIb CTPOCHUsI aToMa. PacmpenencHue
JJIEKTPOHOB IO OJHEPreTUYeCKHM ypoBHsM. Kiaccupukanuss XUMHYECKUX
s1eMeHTOB. OCOOCHHOCTU CTPOEHUS YPHEPreTUUECKUX YPOBHEU aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMOB. OIJIEKTPOHHAS

KoH(uUrypaius aroma. BareHTHbIE 2JIEKTPOHBI

1.2

Ilepuonnueckas cucrema xumudeckux diaeMeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuununsl u
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
MepuojiaM M TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[HHCHI/Iﬁ, BBICHINX OKCHUAOB U THAPOKCHUIOB

1.3

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buapl xumudeckoit cBs3u (KOBaJeHTHAs, MOHHAs, METANTMYECKAs, BOJOPOIHAs)
1 MeXaHu3MbI €€ 00pa3zoBaHus. MexXMOIeKyIsIpHbIE B3auMoielicTBus. BemecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOCHMA. THUIBI KPUCTAJUIMYECKUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

XuMu4ecKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHUYECKOH ¥ OpraHM4eCcKoi XUMHUU. 3aKOH COXPAHEHMsI MAacChl BELLIECTB

CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TenoBsie A3 deKTh XUMUYECKUX peakiuil. TepMoxumMuueckue ypaBHEHuUs

1.8

OOpatumble peakuuu. XUMHYECKoe paBHOBecue. DakTophl, BIUAIOLIME Ha

COCTOsIHUE XUMHUYeCKOro pasHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

1.11

Onextponutnueckas auccouuanus. CunbHble U cialOble 3nekTponauThl. Cpena
BOAHBIX PACTBOPOB BEILECTB: KHCIJasd, HEWUTpaibpHas, mienouHas. CTeneHb
aucconuanuy. Peakiium HOHHOro ooMeHa

I'unponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokazatens (pH)
pacTtBopa

CriocoObl BEIpaKeHHS KOHIIGHTPALUK PACTBOPOB: MAaccoOBasi J10J1s1 pACTBOPEHHOTO
BElIeCTBa, MOJIApHAas KOHILEHTpauus. HacelllleHHble ¥ HEHachIlEHHbIE

pacTBOpBI, pacTBOPUMOCTh. Kprcramioruaparsl

1.12

OKHCIUTENTEHO-BOCCTAHOBUTENIbHBIC peakiiuu. [loBeeHne BEmecTB B cpenax C

pa3HbIM 3HaueHHeM pH. MeToasl aeKTpoHHOTO OanaHca



1.13

DNEeKTPOIN3 PAaCTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccugukanus Heoprannueckux coeanHeHuil. Homenknarypa HeopraHm4ecKux

BEILIECTB

22

2.3

24

XUMUYECKHE CBOMCTBA BAXHEHIIMX METAJIOB (HATpUM, Kanui, KajablLUM,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKeJie30, MeIb) M HMX coeauHeHuil. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XHWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETALIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHsS) M HX  COSAUHEHUH  (OKCHIOB,
KHUCJIOPOJICOACPKAIIUX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUUYECKHUX BEILIECTB, MPUHAICKAITUX K PA3TUUHBIM

KJj1accaM

2.5

W nentudukaiys HeOpraHu4eckux coequHeHnii. KauecTBeHHbIe peakiuy Ha

HCOPraHNYCCKUC BCIICCTBA U NOHBI

OCHOBBI OPTraHNUYECKOM XUMUU

3.1

OCHOBHBIE TIOJIOKEHHUSI TEOPUH XHUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
coequHeHnii A.M. bytnepoBa. YriaepoaHblii CKelIeT OpraHU4eCKOW MOJIEKYIIBI.
KpatHocTh XuMHMUECKON CBSI3U. S- M P-CBS3U. sp3-, sp2-, sSp-THOpUAU3AINH
opOuTaneii aTOMOB yriiepoaa. 3aBUCUMOCTb CBOMCTB BEIECTB OT XUMHYECKOTO

cTtpoeHus Mosaekyi. ['omonoru. ['omonornuecknii psaa. Mizomepust u n3oMepsl

32

[lonsiTue o  QyHkumoHanbHOM  rpymme.  OpueHTanoHHble  3(dEKTH

3aMECTUTEIIEN

33

3.4

3.5

[IpencraBnenne o knaccuuKaMyM OpraHuyecKux BemecTB. HomeHkmnaTtypa
OpPraHMYECKUX COEIWHEHUHN (CHUCTeMaThyecKkas) W TpUBUAIbHBIC Ha3BaHUS

BaYKHEHIITHX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB

CBO6OI[HOpElI[HK&J'IBHBIfI M HOHHBIH MEXaHU3MBI pCaKknunm. Ilonsatue o

HykJieoduie u snexrpoduiie. [Ipasmio MapkoBHukoBa. [Ipasuio 3aiinieBa

Ankanbl. XMMHUYECKHE CBOWCTBA aJKAaHOB: TAJIOTEHUPOBAHUE, ETUAPUPOBAHUE,
TEPMUYECKOE pPa3JIOKEHUE, KPEKHHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Cnemuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOAUKAJIBHOT'O 3aMCIICHUSA

3.6

3.7

AnkeHpl. XUMHUYECKHE CBOMCTBA: PEAKIMHU MPUCOEANMHEHUs (TaJoreHUpOBaHUE,
TUAPUPOBAHUE, THAPOTATIOT€HUPOBAHME, TUIApATallMsl), TOPEHUS, OKUCICHUS W
nonuMepu3anuu. [IpoMblnieHHbIe W Ta0OpPaTOpHBIE CIOCOOBI  MONYyYEHUS

AJIKCHOB

AJ'IKaI[I/IeHLI. XHUMHUYECKHE CBOMCTBA alKaJUCHOB: pCakuuu MPUCOCAUHCHUA

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHHs] W mojaumepusauuu. [lomyueHue




AJIKaAUCHOB

3.8

3.9

3.10

3.11

Ankusbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOEIUHEHUs (IaJOr€HUPOBAHUE,
THJIPUPOBAaHUE, THIpATAIUs, THAPOraJOreHUPOBAaHUE) KaK CIOCO0 MONy4YEeHHUs
IIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. ['openue
alleTWJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O INIAMEHH I CBAPKH U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/Ie allCTHUJICHA

Apenbl. XuUMHYECKHME CBOWCTBa O€H30Jla: peaKUUH  ANEKTPOPUIHHOTO
3aMEIIeHHs, TPHUCOEIUHEHUs (TUIpPUpPOBAaHUE, TrajoreHupoBanue). Peakius
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. [lomydenwe OeH3ona.
Oco0OeHHOCTH XMMHYECKUX CBOMCTB crupoina. [lonumepusanus cTHpoia.

Crioco0b1 IMOJIYYCHHUA U IPUMEHCHUEC apOMATHUUYCCKUX YTJIIEBOJOPOA0B

Cnuptel.  IlpenenpHble  OQHOATOMHBIE CHUPTBHL. XHMUYECKHUE CBOMCTBA:
B3aUMOJICHICTBME €  HaTpueM Kak CIOCOO0  YCTaHOBJIEHUS — HAJINYMS
TUIPOKCOTPYHIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCOO  MOJydyeHUus
pPacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAs Aeruaparanus. Peakuus ropexus.
[Tonyyenue »sTaHONa: peakuuss OpOXKEHUS TIJIIOKO3bI, THUIpaTalys S3TUIICHA.
OTUJICHITIMKOIb U TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

®enon. Xumuueckue cBoiicTBa (eHosia (peakuuu ¢ HaTpueM, T'HAPOKCHIIOM

HaTpusi, Opomom). [lomyuenne denona

3.12

3.13

3.14

AJH)[[GFI/IZII)I. XUMHYECKHE CBOMCTBA NpCAC/IbHBIX AJIbACTUA0OB. THUAPHUPOBAHUC,
KAueCTBEHHBIC PEaKIMU Ha KapOOHWIbHYIO Tpymmy (peakius «cepedpsHOro
3epkanay, B3aumoeiicteue ¢ ruapokcuaom meau (II). TlomyueHnune mpenenbHBIX
aNbJIETHJIOB: OKHCIIEHHE CHOUPTOB, THApATalis aleTWieHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn pC€aKkuuu OKUCIICHUSA all€TOHA

KapOoHOBbIe KHCIIOTBI. XMMHUYECKHE CBOMCTBA NpPEAETIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MypPaBbUHOM KUCIIOTHI.
[lonydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIIEHUE
AJIKaHOB, AJIKEHOB, NEPBUYHBIX CIUPTOB, AIBIEIMAOB. BrIcliue npeneibHble U

HeTpee/IbHbIe KapOOHOBBIE KHCIIOTHI

Cnoxuble »pupel u kupbl. CrnocoObl TMOJY4YeHUS CIOXKHBIX 3(PHUPOB.
Obpatumocth peaknuu sTepuduxanuu. IIpuMeHeHne CrIOXHBIX 3(PUPOB B
MUIIEBOW M Map@rOMEpHON MPOMBIIIIEHHOCTU. JKUpBl Kak CIIOXHBIE 3(UPHI
TJIMIEpUHa ¥ BBICHIMX KapOOHOBBIX KHUCIOT. XHMHUYECKHE CBONCTBA >KHPOB:
THJIpUPOBAaHUE, OKUCIIEHUE. [MIponu3, WM OMBUIEHHE, XUPOB Kak CHoco0
MIPOMBIIIJIEHHOTO TOJTY4YE€HUsI COJEeM BBICHIMX KapOOHOBBIX KHCIOT. MbLIa Kak

COJIM BBICIHIHNX Kap6OHOBI)IX KHCIIOT

3.15

XHWMHMYECKHE CBOMCTBA TIJIFOKO3Bl: pEAaKIMU C Y4YaCTUEM CIHPTOBBIX U



3.16

3.17

QJIBJICTUAHOM TPYII M MOJIOUHOKHCIIOe OposkeHue. [IprMeHeHHe TIIOKOo3bI, €€
3HAQ4YCHUE B JKU3HEACATEIBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MajabTo3a.
BoccranaBnuBaomye M HEBOCCTaHABJIMBAKOIIME —aucaxapuasl. ['maponus
nucaxapunoB. [lonucaxapunel: kpaxmall, riavkoreH. CTpoeHHE MaKpOMOJIEKYJ
Kpaxmaja, IJIMKOTreéHa W Le/UIoIo3bl. (DU3MYECKUE CBOMCTBA Kpaxmayla M
LEJUII0N03bl.  XMMHMYECKHE CBOMCTBA KpaxMana: TIHMAPOJIU3, KavyeCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LICJUIIOJIO3bI: TMAPOJIN3, MOJIYYCHHE
3¢upoB Lemwnono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,

alleTaTHBIH MIENK)

AMUHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJOM, KHCIOTaMH,
peakuus TOpEeHHs. AHWIUH Kak NPeACTaBUTENIb apOMATUYECKUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aWMOJCHCTBHME C KHCJIOTaMU, OpPOMHOMN
BOJOM, okwucieHue. I[lodyyeHne aMUHOB aJKWIMPOBAHUEM aMMHAKa U

BOCCTAHOBJICHUEM HHUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

AMUHOKUCIOTBL U Oenku. AMHMHOKHCIOTBI Kak aM(oTepHble OpraHuYecKue
coenuHeHusi. OCHOBHBIE AaMHUHOKHCIIOTBHI, OOpasymomue Oenku. XUMHUYEeCKHue
CBOMCTBa OEJIKOB: TUMAPOJIN3, JEHATYypallks, KauyeCTBEHHbIE (LIBETHBIE) PEAKIUU

Ha Oenku

3.18

3.19

CtpoeHue W CTPYKTypa IMOJIUMEPOB. 3aBUCHMOCTh CBOMCTB IIOJIMMEPOB OT
cTpoeHus: MouieKyld. OCHOBHBIE CIIOCOOBI TOMYYEHUS BBICOKOMOJIEKYISIPHBIX
COCIMHEHMI: peakIy MOJUMepU3alui U MoJduKoHAeHcanuu. Knaccudukanus

BOJIOKOH

Nnentudukanus opraHnueckux cCoeTMHEHUH. Penenne skcnepuMeHTaTbHBIX

3aa4 Ha paCrio3HaBaHHUEC OPraHNYCCKHUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COeI[I/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B moBcenHeBHOM xku3HU. [IpaBuna OGe3zomacHOM pabOTBl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCIICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

4.3

4.4

XUMHUS U 300pOBbE. XUMUS B MEAUIMHE. XUMHS U CEITbCKOE XO3SIMCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M DHEPreTHKa: MPUPOIHBIA U MOMYTHBIA HedTAHOM
rasbl, UX COCTaB M ucnonb3oBanue. CoctaB HehTH U € nepepaboTka (MPUPOIHBIC
WCTOYHUKH YTIIEBOIOPO/IOB)

XuMUA W JKOJOTUsl. XUMHUYECKOE 3arpA3HEHHE OKPYKAIoLIEeW Cpellbl U €ro
nocnenctBus. Oxpana ruapocdepsl, MOUYBbI, aTMocdepsl, HIopsl U GayHBI OT
XUMHYECKOTro 3arpsisHeHus. [Ipobimema OTXOJOB M MOOOYHBIX MPOTYKTOB.

AJ'ILTCpHaTI/IBHBIC HNCTOYHHKH SHCPIrUu

O6IJ_II/IC NpEACTABJICHUA O MPOMBIINUICHHBIX crioco0ax MOJIYYCHHUA XHUMUYCCKHUX




BEUIECTB (HA NpUMeEpe IMPOU3BOJACTBA aMMMaKa, CEpHOM KucioTel). U€pHas u
nBerHas  Merauryprus. CrTekiio M CWIHMKAaTHas  NPOMBIIUIEHHOCTb.

[IpombinenHass ~ opranudeckas  xumus.  Cplpp€  ans  OpraHu4ecKoin

MIPOMBILLIIIEHHOCTH
5 Tunbl pac4€THBIX 33724
5.1 Pacuérbl Mmacchl BemiecTBa UM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
" BeIECTBa, MACCE HIIH 0OBEMY OJHOTO M3 YYACTBYIOIIHX B PEAKIINU BEIICCTB
5.2 Pacuérel TemioBoro adexra peaknun
5.3 Pacuétbl 00BEMHBIX OTHOIIIEHUH ra30B MPU XUMHUECKUX PEaAKIIHSIX
54 Pacuérer maccrl (00bEMa, KOMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, SCITH
. OJTHO M3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
5.5 Pacuérel maccoBoii uiim 00bEMHOM JJOJIM BBIXOJIA TTPOJIYKTA PEAKIIUU OT
" TEOpPETHYECKH BO3MOYKHOTO
Pacuérer macchl (00bEMa, KOTMYSCTBA BEIIECTBA) MPOAYKTA PEAKITHH, SCITH
5.6  0/HO W3 BELIECTB JIAaHO B BHUIE PACTBOPA C ONMPEACIEHHOM MacCOBOM H0ei
PacTBOPEHHOTO BEIIECTBA
57 Pacuétel ¢ ucnonb30BaHNEM MOHIATHI «MaccoBas JOJIs», «MOJIIpHas
" KOHILCHTPAIWS», «PACTBOPHMOCTHY
Haxoxzaenne MonekymnsipHoi (popMyIbl OpraHM4eCKOro BEIIecTBa Mo ero
5.8  MJIOTHOCTH M MacCOBBIM JOJISIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTAB, UITH T10

MIPOYKTaM CTOPaHHUs
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C.A Ily3akoB , H.B. Mamnauna, B.A. [TonkoB, Xumust 10 ki1 yriryOJIeHHBIM
ypoBeHb,MockBa "IIpocsenienne” 2021
C.A Ily3akos , H.B. Mamnuna, B.A. [lonkoB, Xumus 11 ki1 yriyOieHHbIH

yposenb,MockBa "[Ipocsemenue” 2021
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HHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 164985917564444680201004650876480975563841541125
Bnapgeney Bnacoea MapuHa AnekceesHa

OeicTevTened C 02.03.2026 no 02.03.2027



http://www.tcpdf.org

		2026-09-03T16:28:12+0500




