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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0Opa3oBaTenbHOI MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepaniy, peaTu3yIOMUX OCHOBHBIE O00pa30BaTEebHBIC TMPOTPAMMBI, W
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTusi BocnuTaHus B Poccuiickoit
deneparun Ha niepuoa 10 2025 roga» (Pacmopsokenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBaHusi ywamuxcs 10-11  kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npouibHOTO O00y4YeHUs, TPHU3BAHO OOecHeuuTh 0011e00pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaldd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJOIKEHUS OOyUEHHS B OpraHu3aluiax MpodecCUOHATBHOTO 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUILIIUH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IOIy4daeT
NOAPOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOTMOJIAraroIIUMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpPeOOBaHUN K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJIHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaju3alusi KOTOpod oOecrneynBaeT
MOJIy4YeHHE MPEACTaBICHUSI O UENAX, COACpKaHUHU, OOIIell cTpaTeruu
oOy4eHUsI, BOCIIUTAHUS U Pa3BUTUS 00YUaAIOIINXCSI CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OTpeieSICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEILHOCTH
W3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPHUCTHK; MOAXO0M0B K (DOPMUPOBAHHIO COMEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOYydYaroImuxcs B
paMKax WTOTOBOM arrectand B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriryOaE€HHOTO U3yUCHUS! XUMUU
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e YCTAaHAaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTACJNbHBIX MpoQuiei, mperycMaTpuBacT
pacmpesielieHie W CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPUMEPHOE pacHpelereHUEe YYEeOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO LEJIeH U 3a]1ay U3yYEHHUsI MpeIMETa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEAMETHBIX), a TakXke € YYETOM OCHOBHBIX BHUOB
yue0HO-IT03HABATENbHBIX  ACMCTBHI  OOydaromerocs IO OCBOEHHUIO
COJIEp KaHMs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEeHa
IIPEEMCTBEHHOCTh € OOYYE€HHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHMs. 3a TpelelaMH YCTAaHOBJIEHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBISIOUICH colepikaHusl yueOHOro mpeamera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTABIISIONIEH,
KOTOpas JOJKHA OMNPENENsThCS B COOTBETCTBUHM C HANPABICHUEM KOHKPETHOTO
npoduiis 00yyeHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbiMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIupoBaHHOTO OOYyYE€HHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YINIYOJEHHOIO U3Y4YEHHUsS HANpaBlIeH Ha pealn3aluio
INPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  TOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHus B paMKaX M3yYCHUS CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX W OpPraHU3ALMIX CPETHETO MpodeccCHOHANIbHOIO
oOpa3zoBaHus. B 3Toil CBsA3M H3yueHHE MpeaMeTa «XHUMHsD OPUEHTHUPOBAHO
NPEeUMYILIECTBEHHO Ha  paclIMpeHue W yrayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIONINUXCs, BEIOPABIIUX OMPEASIEHHBIA MPOhUITh
oOyueHusi, B TOM YHCIIE C IEPCIEKTUBON MOCIEAYIOUIETr0 MOTYyYEHUS] XUMUYECKOTO
oOpa3oBaHus B OpraHuzaiusx npodeccruonansHoro oopazoBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mnjnaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIbHOM MPOTpaMMBbl CpeAHEro oOIIero o0pa3oBaHUS
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U3yYeHHE TMpeaMera «XuMHs» OpPHUEHTUPOBAHO TaKXKE Ha peEUIeHUEe 3a/1ad
BOCIIUTAHUSI U COLIMAJIILHOTO Pa3BUTHs OOydaroluxcs, Ha (OPMHUPOBAHUE y HHX
OOIIEUHTEIICKTYaJIbHBIX YMEHHUM, YMEHUM pallMOHANU3alUK y4eOHOTO Tpyla |
00OOMMEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YeHHUS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHuu NoaxX0/10B K OTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel TosokeHuss PI'OC COO o paznmuuusx 0a30BOro M yriayoJ€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoOBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasi XUMHUS» COCTABIISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yU€HHs IpeaMera. JDTa CUCTEMa
3HAHWI MOJy4YaeT ONpeNeTEHHOE TEOPETUUYECKOE JOIMOJHEHHUE, MO3BOJISIOINIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJEHHOM YpOBHE H3y4YeHHs MpeaMera oOecreueHa
BO3MOXXHOCTh 3HAUUTEJIBHOIO YBEJIWYCHHUS OO0BEMA 3HAHUW O XHUMHYECKUX
AJIEMEHTaX U CBOMCTBaX MX COECIWHEHHU HAa OCHOBE PACIIMPEHUS U yriayOJeHus
MPEACTABICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKaHUSI PEAKIUH, pACCMATPUBAEMBIX C TOYKU 3PECHUS XUMUYECKON KUHETUKHU
M TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckon
CUCTEMbl  XMMHUYECKMX  DJIEMEHTOB O0azupyercss  Ha  COBPEMEHHBIX
KBAHTOBOMEXAaHMUYECKUX MPEJICTABICHUSX O CTPOCHUU aToMa. XMMHUYECKas CBSI3b
OOBSCHSAETCS C TOYKH 3PEHUS IHEPTreTUYECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHnH, a TaKKe ¢ TOYKH 3PEeHUs] MEXaHU3MOB e€ oOpa3zoBanus. M3yueHue
TUMOB  peakuuil  JomnojHseTcs  (HOpMUpPOBAHMEM  TpPEACTaBICHUM 00
AIEKTPOXUMHUYECKUX MpoIeccax M 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHm4yeckodl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCIIMHEHUN ynemnsieTcs 0co00e BHUMaHUE BOIIpocaM 00 3IEKTPOHHBIX dPdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Oco0oe 3HaueHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yrayOaE€HHOTO YPOBHS M3YYEHUS I KJIACCOB ONpeAeEHHOro npoduis (IJiaBHbIM
oOpa3oM Ha WX CTPYKTYypy U XapakTep JOMOJHEHHH K oOIei cucreme
MPEIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHHUE CMEXKHBIE TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TIPEMETa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro nmpodusis O60bInoe
3HaueHUe OyIyT MMETh AJEeMEHThl yueOHOro martepuana no odmed xumuu. [lpu
U3YYEHUU TMpeAMeTa B JAHHOM CJy4yae akKUEeHT Oyner clenaH Ha OOIIHOCTh
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METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (U3HKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HKE), 3aKOHBI COXpaHEHUS
Maccbl M DHEPIHM, 3aKOHbI TEPMOJMHAMUKH, 3JEKTPOJIM3a, IPEICTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM MpeAMeTa g KIAaCCOB XUMHUKO-
Ounonornyeckoro npoduist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh — JJisi  Oojiee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3alld  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBIE€ KOMIIOHEHTBHI, KakK JUOUAbI, O€NIKH, YTIJIEeBOJbI, HYKJICHHOBBIC
KUCJIOTHI U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il H3Yy4YEHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HaHUU W3y4eHHE MpenMera «XHUMHs» Ha YriIyOJIE€HHOM YpPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBS35X C yUeOHBIMU IIPEIMETaAMHU.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCST (DOPMUPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpbI. Pemenne
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpeAMeTa Mpearonaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOoBaHME TPEACTABICHUI: O MaTepUaJbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX M IT03HABAEMOCTH SIBJIEHUI MTPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylleil posu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  IpoOsem
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MaCHOCTH, B Pa3BUTHU
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€PUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecCreYeHnn paloOHaJIbHOTO MPUPOJONOIb30BaHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOILIEH KyJNbTYphl YEJIOBEKAa, a TAKXKE 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOJIHOM Cpelie;

e OCBOCHHME CHUCTEMBbl 3HAHMM, JIEXKAUX B OCHOBE XHUMHYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
MOHATUH, 3aKOHOB U TEOPUW XHWMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOE€HMU BEIECTBA Ha pPAa3HbIX YPOBHSIX — AaTOMHOM, MOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJUHAMHYECKUX H
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KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMUYECKUX PEAKIUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 o0uux
HAyYHBIX MPUHIUINAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN JUIsI OOBSICHCHHUS
KIIFOUEBBIX MJIEW W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MPOTHO3UPOBAHUS SIBICHUH, UMEIOIIUX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBI3aHHBIX C XUMHEH, IPOrHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C TTO3UIIMKA 3KOJIOTHYECKONW 0€30MTaCHOCTH TIOCICACTBUN
OBITOBOII M MPOU3BOACTBEHHON JE€ATEILHOCTH YEJIOBEKAa, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEILIECTB;

yriyOJieHue  MPEJCTaBICHUNM O  HAay4YHbIX  METOJaX  IO3HAHUS,
HEOOXOJIUMBIX [IJIi TPUOOPETEHHUS] YMEHHII OPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSICHECHHS XHWMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUYECKON JIEITEIBHOCTH U OBCEIHEBHOM KU3HHU.

B mnnaHe peanu3anuu MEPBOOYEPENAHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIUX
(GYHKIIUN 1IEJTOCTHOM CHUCTEMBI CpEHEro OO0IIero oOpa3oBaHUs MPU H3YYCHUU
npeaMera  «XUMHUS» Ha  YIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNM B XWMHH, (DOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTCIUIEKTYAIbHBIX U TBOPUYCCKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHEITHOHN MpodeCcCHOHANBHON 1 OOIIECTBEHHOMN JeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHupoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JESITEIbHOCTH.
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OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JJI U3YYCHUSI XUMHUH HA yTITyOJIeHHOM
ypOBHE cpejaHero obiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 ygaca (3 gaca B HeiemIo).
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COAEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBBI OPraHUYECKON XUMHHU.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMMHUHU, TNPEACTABICHUE O
MHOT000pa3ny OPraHUYECKUX COETHMHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJEpoJia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSIX. Tumbl THOpHAM3AIMM AaTOMHBIX OpOHTamei
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBIA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHHs aTOMHBIX OpOHUTanell, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAsA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3CH B MOJIEKYyJIax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykJIeopuwie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkysipHble U  CTPYKTYpHbIE  (QOPMYJIbL.
CtpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl n30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEPHBIN 3P PEeKThI).

[IpencraBnenne o kinaccupuUKalMK OpraHuyeckux BemiecTB. [loHsTHe o
bynkunoHanbHOM rpymnmne. ['omonorus. ['omonoruueckue psanel. CucreMaruyeckast
HoMeHkIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHanbHbiE Ha3BaHUs
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTy M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKHCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKLINHA B OPTAaHUYECKON XUMUMU.

OKCIIEpUMEHTANIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OIBITHI IO IIPEBPAILCHUI0 OPraHUYECKHUX BEILIECTB I[PU HArpEeBaHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEIEH MOJIEKYI
OpTraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. ['oMosornueckuil psaj ajkaHoB, o0mias GopMyiia, HOMEHKIATypa U
H30Mepus. DJNEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, SP -
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmyeckne CBOHCTBA
AJIKaHOB.
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XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLNH,
JETUAPUPOBAHUS, IUKIN3ANHU, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEaKIUi PaAUKAIbHOTO 3aMEIICHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmynna, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOEHUS M XUMHUYECKHUX CBOMCTB MaiblX (LUKIOMNPONAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IUKJIOTEKCAaH) HUKI0aIKaHOB. CrocoObl MOJydeHUs: U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMoyiormaeckuii psii aakeHoB, obmas (hopmyiia, HOMEHKIATypa.
DNEKTPOHHOE ¥  HPOCTPAHCTBEHHOE CTPOGHHE MOJIEKYJ aJKEHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTanei yriepoaa, o- U m-cBsi3u. CTpyKTypHas U
reoMerpuyeckas (muc-TpaHc-) uzoMepusa. @DU3NYECKHE CBOMCTBA  AJKEHOB.
XWMUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3AMEIICHUS B O-ITOJIOKECHHE
IIPU JBOMHOM CBSI3M, NOJMMeEpU3aunu U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, NU30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepusanus
COMpPsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4YeHUsI U IPUMEHEHHUE aJIKaJUCHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3annsi aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aJIKHUHOB.
XUMHYECKME  CBOWMCTBA:  pEaKkUUM  NPUCOCAUWHEHUs,  JUMEpHU3aUUUd U
TPUMEPHU3ALNHU, OKUCIICHHS. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTuyeckue yrieBoaopoasl (apeHsl). ['omosoruueckuii psii apeHoB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMeLIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pPaAUKaJIe, PEAKUWHA NPUCOECAWHEHUS, OKUCIEHHE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWIbHBIX PATUKaJIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIBI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CriocoObl OTyYeHUs U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.
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[Tpuponnsiii ra3. Ilomytaeie HedTsaHBIe ra3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslif yrosib u npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, HHUPOJIHU3.
[TpomykThl mepepabOTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eneTnyeckas CBsI3b MEXKAY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOrpPYIIy, HUTPOTPyNmny, IUaHOTPYIIy,
aMuHOrpymniy. JlelicTBue Ha TraJOr€HNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa WIENOYHA. B3auMoOJelCcTBUE IUTaIOT€HAIIKAHOB C MArHUEM M LIMHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHECHUSX. Hcnons3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEIECTB.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsSl BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakluii YrJieBOJOpPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeYMBaHWE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJlhs, B3aHMMOJICWCTBUE alETHIICHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIIECTBAX, IOJYYEHHE IJTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMmieHue ¢ KosuiekuusmMu «Hedtb» n «Yrompey,
oOpasllaMM TUIaCTMAacC, KaydyyKOB M PE3UHBI, MOJEIUPOBAHUE MOJEKYI
YTJIEBOJAOPOAOB U raJIOr€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kucnopoaconepxaiiue oprana4yeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHoJIa W J3TaHo’da). ['oMonormueckui psna, obuias ¢opmyna, H30Mepus,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJTHOATOMHBIX CHHUPTOB. BOIOpoAHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XYWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JEruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHCIIOTaAMHU.
KauecTtBeHHas peakuusi Ha OJJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riaulepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: pPEAKLIUK 3aMENICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peaklusi Ha MHOTOATOMHBIE
cnupthl. [IpencraBieHne 0 MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
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JleiictBue Ha opraHu3Mm 4YesnoBeka. C(CrnocoObl MOJMYyYEeHHsT W I[PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

®enos. CTpoeHHME MOJEKYNbI, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI U
oenszonpHOrO sigpa. dusmueckue cBoicTBa (PeHora. OCoOEHHOCTH XUMHUYECKUX
cBoiicTB (enona. KauecTBeHHwle peakunu Ha ¢eHod. TOKCHYHOCTH (heHoua.
Crnioco0b! nosTyueHus: U npuMeHeHue gperomna. @eHonpopManbaeruaHas CMOJIA.

KapOoHunbHbIE COEMHEHNS] — aIbAETHIbI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM Tpynmnbl. ['oMoJIOrMYecKUe psifibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3WYECKHE CBOICTBA abJETHIIOB U
KETOHOB. ~ XUMHUYECKHME  CBOICTBA  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHeHns. OKHUCIIEHNE albJEeTUI0B, KAUECTBEHHBIC PEAKLIUN Ha AJIbIETUbI.
Crioco0b!I oJTyyeHus: ¥ MPUMEHEHHUE albJAETUA0B U KETOHOB.

OAHOOCHOBHBIE TTpeAebHbIE KApOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHMS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus 1 HOMeHKIaTypa. Pu3nuecKue cBOMCTBa
OJIHOOCHOBHBIX TMpPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi STepuUPUKALNKM, PEaKUUH C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHON KUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OeHHOCTH CBOMCTB HENpEAENbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIIOT, THJIPOKCUKAapOOHOBBIX KUCIOT. IlpeacraBurenu BhICHIIMX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JuHoNeH08as KUcnoThl. CocoObl MOTyUYeHUs: U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCJIOHW U
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GpuU3NUecKue U XMMUYECKUE CBOWCTBA XKUPOB: TUAPOJIH3 B
KHUCJION U 1IeouHOoM cpenie. OcCOOEHHOCTH CBOMCTB JKUPOB, COJIEPIKAIIUX OCTATKU
HEIpeIeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBpBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JAeiCTBHUE.

OO6mmast xapakTepucTrka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, -
U monucaxapunibl). MoHOcaxapubl: TJIIOKO3a, (PPyKTO3a, TajlakTo3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUUYECKHE CBOWCTBA ITFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U AJIbIAETUIHON
IpyMI, CIUPTOBOE U MOJOYHOKHCIOe OpokeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuasl: caxapo3a, MajabTo3a U
JakTo3a. BoccTaHaBnuBaolMe 1 HEBOCCTAHABIMBAIOIIME AUcCaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
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NIMKOT€H M 1eiunojo3a. CTpoeHue MakpOMOJIEKYJl Kpaxmala, TIJIMKOTeHa U
Heuono3bl.  PU3WYecKre CBOWCTBA KpaxMalia W IEJUIIOJIO3bl. XUMHUYECKHe
CBOMCTBa Kpaxmajya: THIPOJIU3, KaUYeCTBEHHAs pEeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA ILIEJUTIOJIO3bI: TUIPOJIN3, TOMydyeHUEe >PUPOB IeTona03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBII HIENK).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
PacTBOPUMOCTb PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TaHOA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHUPTa B albJETH] Ha PACKAJIEHHONW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUWW Ha albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa
runpokcuiom meau(ll), xumuueckue cBOHCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ Tuapokcuaom meau(Il), BzaumoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a1a4 1o TeMaMm «CHupTel U
(denonb», «KapOoHOBBIE KHUCTOTBI. CII0XKHBIE 3(DUPBD».

A3oTcoaepxaliyue Opraiu4ecKue CoeJuHEHMS.

AMUHBI — OpraHUYecKue Mpou3BoJHbIEe amMmmuaka. Kiaccudukanus aMHHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJieKys, oOumias (opmyiia, U30MepHUsi, HOMEHKIATypa U (PU3HUECKHE
cBOMcTBa. XMMHUECKOE CBOWCTBA alU(PATUYECKUX aMUHOB: OCHOBHbBIE CBOWCTBA,
AIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3anMHoOe BiMsHUE TPyNN aTOMOB B MoOJIeKyJie aHWiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs U TNpuUMEHeHHe anudaTudyeckux amuHoB. [lonmydyeHue aHuIMHA U3
HUTPOOEH301a.

Amunokucnotel. HoMenknatypa u nzomepus. OTaeabHbIE PEACTABUTENM O
AMUHOKHUCIIOT:  TJIMUMH, ajJlaHuH. @DU3Wyeckue CBOMCTBA  AMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHMM, peakuus MOJMKOHACHCAllUK, oOpa3oBaHME NENTHIHON CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosmMepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBa OEJKOB: THAPOJU3, JCHATypauus,
KayeCTBEHHBIE PEAKIIMH HA OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLECHHIA:
pacTBopeHre O€nKOB B BOJE, JEHATypalusi OEJIKOB NMpU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, pelIeHUWE OKCIEPUMEHTAJIbHBIX 3aJa4d [0 TeMaM
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«A3oTcolepkalue ~ OpraHuyeckue — coeauHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTMHEHUI.

BricokOMOJIEeKY/JIAPHBbIE COeITMHEHMS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJTUKOHACHCALIHS.

[Tomumepubie wmatepuansl. [lmactmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
NOJUBUHWIXJIOPHU, TOJUCTUPOJ, MOJMMETUIMETAKpUiaT, MOJUKapOOHAaTHI,
noJimdTUICHTEpeTaarT). Y Trim3aus 1 nepepadoTKa miacTuKa.

DIIaCTOMEPHI: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMpie OJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HaKOMJIEHUE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7au 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOHY.

Pacuétnblie 3agaun.

Haxoxnaenue MoOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO COCIMHEHHS TI0
MacCOBbIM  JIOJIIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXIEHUE
MOJIEKYJISIpHON  (OpMYJIbI  OPTaHUMYECKOrO0 COequHEHHUs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BeliecTBa (Mmacce, 00bEMY) MPOAYKTOB
peakiuu W/WIM HCXOJIHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENeNieHuEe JOJM BbIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHSITUH, TPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIE MMOHATHUS: SBJICHUE, HAYYHBIN (PaKT, rUmoTe3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHUE, H3MEpPCHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.
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®usuka: Marepusi, aroM, JJEKTPOH, TMPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYCCKUM YPOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHHUE
BEIllECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHHUIIBI HU3MEPEHHS, CKOPOCTh, SHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA W TeTepoTpOdHBIM THUMN TUTaHUs, OpoKeHUE,
dboTocuHTE3, JAbIXaHHUE, OCJKH, YTIJIEBOJbI, KHUPbI, HYKJIECHHOBBIC KHCJIOTHI,
(hepMEHTHI.

['eorpadusi: mose3HbIC UCKOMTaeMbIe, TOTUIHBO.

TexHonmorHs: TNHIIEBBIE TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIIME CPEJICTBA, MATEPHAJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTtOMHBIX siaep. XUMHUECKHU anemeHT. M3oronel. CtpoeHne
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YMCJIA. JHEPreTUUYECKUE YPOBHHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMruieckux 3JeMEHTOB (S-, p-,
d-, f-snmementsl). PacmpesneneHue dJIEKTPOHOB TIO ATOMHBIM  OpOUTAIISIM.
DnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB MIEPBOTO—4ETBEPTOTrO MEPHOJIOB
B OCHOBHOM M BO30Y>KJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluyd HOHOB.
DNEKTPOOTPULIATETBLHOCTb.

Ilepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
JA.N. Menneneea. CBsi3b NepUOINYECKOTO 3aKoHAa U llepronnueckoil cucTeMbl
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CIOXHBIX BEHIECTB MO TpynmaM U NOepuojaM. 3HAYCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XyUMHYeCcKass CBSI3b. BHIbI XMMMYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTanyeckasi. MexaHu3Mbl 00pa3oBaHUs KOBAJICGHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJUHA CBSI3U. [0NsIpHOCTD, HATPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexmMoneKyIapHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEepe COCAMHEHUMN
AJIEMEHTOB BTOPOT'O MEPUOIA).
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[IpencraBieHre 0 KOMIUIEKCHBIX coenHEeHUX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIUHEHUHN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MONEKYJIAPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHS.  THIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonarue o aucnepcHbix cucremax. MctunHbie pacTBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIIGHTPALlMM PaCTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpanus. HacelllieHHbIE U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanysa XuMHU4ecKuX peakiuii B HEOPTraHUYECKOW M OpraHUYeCKOn
XAMHUHU. 3aKOH COXPAHECHUS MACChl BEUIECTB; 3aKOH COXPAHCHUS W NPEBPALICHUA
SHEPIUM MPU XUMUYECKUX peakiusix. TenaoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoxuMuYeCcKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peakiiuy, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HaKTOPOB.
['oMOreHHbIE U reTeporeHHble peakuuu. Katanus u katanu3atopsl.

OO6paTtuMble U HeoOpaTUMbIEC peaklui. XUMHUecKoe paBHoBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JAaBJICHUE U KOHLUEHTPALMU BELIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

Onextponutnyeckass aucconuanusi. CuibHbIe W clIaOble DJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAsl, HEUTpalibHAasd,
nienounasi. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMeEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeEToHa 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACTIIIABOB BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB W HX MPEBpALCHUN:
pa3oKeHUe NEepOKCHZa BOAOPOAAa B TMPUCYTCTBUM KaTajlW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/esieHre
Cpeabl PacTBOPOB C MOMOIIBIO MHIAWKATOPOB, U3YYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XUMHYECKOW PEAKIUU M TOJOKEHWE XUMHYECKOTO
pPaBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxxenne HemetaiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
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CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHS HEMETAIIOB (Ha MpUMEPE KUCIOPOAA, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, guznueckre U XUMUYECKHE CBOWMCTBA: PEaKLUU C
METaJUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. ['mapuisl.
TonIMBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOdydeHus, (U3UYECKUEe U
XUMHUYECKUEe CBOMCTBa. ['amoreHoBoopoabl. BakHeliue KUCIopoacoiepKaiinue
COEJIMHEHHUs TrajnoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI TOTYYECHHUS
rajgoreHoB. [I[puMeHeHre rajJoreHoB U UX COCAUHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOTyYCHHUS
Kkuciopona. Ousznyeckrue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoaa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI MONy4eHUs, (U3UUECKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(IV), okcua
ceprl(VI). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOCHHOCTH CBOWCTB
cepHoil kucnoTel. [IpuMeHeHre cepbl U €€ COeTMHEHU.

A3zor. Haxoxnenue B Tmpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTAst U a30THaA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpuMeHeHue azorta
U €r0 COCTMHEHHUM. A30THBIC yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBI MOMy4deHUs, (U3HUECKUE U
xumudeckue cBoictBa. @ochuapl u dochun. Oxcunsl docdopa, ocdopnas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yaoOpeHus.

Yrinepoa, HaxoXIeHHWE B NOpUpojae. AJUIOTPOINHBIE  MOJIU(DHUKAIUU.
duznyeckne W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yrinepona(IV), yrombHas kuciotra u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DynnepeHsl, rpadeH, yriepoaHbie
HaHOTpYOKku. [IpuMeHeHre mpoCThIX BEIIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €Tr0
COEIUHECHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuueckue cBoiictBa. Oxcua kpeMuusi(IV), kpemMHHEBas KHCIIOTa, CHJIMKATHI.
[IpumeHeHue kpeMHUs U ero coequHeHui. CTEeKs10, ero moJiydeHue, BUJIbl CTEKIIA.

[Tonmoxenne MmetamioB B [leproandeckoil cucteMe XMMUUYECKHUX 3JIEMEHTOB.
OcoOCHHOCTH CTPOEHHUS JJICKTPOHHBIX O000JIOYeK aToMoB MeTauioB. QOrmue
dbu3nyeckue cBOWCTBA MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CniaBbl METaJIOB.
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DONEeKTPOXUMHUUYECKUNH psAl  HampspDkeHuid metauioB.  OOmme  crnocoObl

HOJTyYCHHUS METAaJUIOB: TUPOMETAILTYpPIHs, NUPOMETAILTYPTHUs,
anexTpomeTautyprusi. Ilonstue o koppo3uu MeTayuioB. CrocoObl 3alIUTHI OT
KOPPO3UH.

OOmas xapakrepuctka MeTamioB [A-rpynmnsl [lepuonnyeckoil cucTeMsl
XUMUYECKUX DJJIeMeHTOB. Harpuihi u kanuil: mnosydyeHue, ¢GU3HUECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

O6mast xapakrepuctuka metayioB IIA-rpynmer Ileprogudeckoil cucTemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJbIWi: TOJy4eHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB W HMX COEIMHEHUU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHUI: noJlydeHue, (pU3ndeckre 1 XMMHUYECKUE CBOWCTBA, IPUMEHEHHE
IIPOCTOTO BEIeCTBA M €ro coeAuHeHud. AMdoTepHble CBOWCTBA OKCHUAA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmasi xapakTepucThka MeTauioB No004HbIX moarpynn (b-rpymnm)
[lepnonueckoi CUCTEMBI XUMUYECKHUX JIIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCcuasl u
ruapokcusbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U IUXpOMATHI, UX
OKHUCJIHTENbHbIE CBOMCTBA. [loilyueHre u mpuMeHeHne XpoMma.

duznyeckne M XUMHUYECKHME CBOWCTBA MapraHia M €ro COCAUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranma( VII). Ilepmanranat kanusi, ero OKUCIUTEIbHBIC CBONCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA jKeJe3a U ero coeauHeHuil. OKCUpbl,
ruapokcuanl u conu keneza(ll) u sxenesa(Ill). [Tonyuenue u npuMeHeHUE Keme3a
Y €r0 CIUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHuu. [loyueHue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U THAPOKCUIA IMHKA, THAPOKCOKOMILUIEKCHI IMHKA. [I[puMenenue
IUHKA U €r0 COeIUHCHUH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
H3yueHue oOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHUCIIOPOJIE, H3y4YeHHE KOJUIeKIMH «MeTauibl W CIJIaBbl», B3aUMOJCICTBUE
HIEJIOYHBIX M IIEJTOYHO3EMENIbHBIX METAJUIOB C BOJOM (BO3MOKHO MCIIOJIb30BAaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJI€3a C pAacTBOpaMU KHUCJIOT U
1EJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHWYECKUE aHUOHBI, KATUOH BOJIOPOJA
YW KAaTHOHbI METAaJVIOB, B3aUMOJIEMCTBUE THUJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCJIOT W LIENOYEH, PEellIeHHe SKCIEPUMEHTANbHBIX 3a/1a4y M0 TeMaM
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«["anorens», «Cepa u e€ coeauHEHUA», «A30T U (Hochop U HX COCAMHEHUN,
«MeTansl M1aBHBIX MOATPYII», «MeTasibl MOOOYHBIX MOATPYIIID.

XuMHSA U KM3Hb.

Ponb xumMuu B 00ecrie4eHuu yCTOMYMBOIO pa3BUTHUS yenoBedecTBa. [lonsaTue
O Hay4YHBIX METOAAaxX IIO3HAHUS M METONOJOTMHA HAy4YHOIO HCCIIEIOBAHUS.
Hay4Hble NpUHIUIIEI OpraHUu3alliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHBIE
CHOCOOBI MOTYYEHHsI BAXKHEHIIMX BEIIECTB (HA MpUMEpPE MPOU3BOJCTBA aMMHUAaKa,
CEpHOI KUCIOTHI, MeTaHoJa). [IpomblliuieHHbIE CIOCOOBI MOTYUYEHUSI METAIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOWIEH CPENbl U €ro MOCIEICTBUS.
Ponp xuMun B 06eciedeHIH SHEPTETHUECKONW 0€30MaCHOCTH.

XAMHsT W 310poBbe 4esoBeKa. JlekapctBeHHble cpencrtsa. lIpasumiia
VCITOJIB30BAHUS JIEKAPCTBEHHBIX ITpenapaToB. Poiap XUMUM B pa3BUTUN MEIULIMHBI.

XWMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIE J00aBKU. Poib XuUMHUM B
oOecIieueHUH IUIIEBOI OE€30IIaCHOCTH.

KocMmetrnueckne u mnapdromepHble cpenactBa. beitoBas xumus. [IpaBuna
0€301acHOr0 MCIMOJb30BaHUS IIpernaparoB OBITOBOM XUMHUM B IOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
0eTOoH).

XuMus B CeNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00PEHNUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KEpaMHKa.
Marepuansl 11t 21eKTpOHUKHA. HaHOTEXHOIOTH Y.

Pacuérnbie 3anaun.

PacuéTpl: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Maccel (00bEMa, KOJIMYEeCTBa BEIIECTBA) MPOAYKTOB pEakUWH, €CIM OJHO U3
BEILECTB HMMEET MNpUMecH, Macchl (00BEMA, KOJMYECTBAa BELIECTBA) MPOJYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPENEIEHHOU
MAacCOBOM JOJIEH pPacTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA H MOJIAPHOU
KOHIICHTPALlMM BEIECTBA B pPacTBOpe, HOJIM BBIXOJA IPOAYKTA pPEAKLUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MEXNpEeAMETHBIX CBA3€H TpU  W3YyYEeHUHM oOOwmed
HEOPraHW4eCcKor XUMHUH B 11 Kjacce oCylIeCTBISETCS Yepe3 MCIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSATHM, NPUHITHIX B OTIEIbHBIX
IIpeAMETax eCTECTBEHHO-HAYYHOI'0 LIUKJIA.
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OO1ue ecTecCTBEHHO-HAYYHBbIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIOTE3A,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KJIACCH(HKAIH, NePUOTUIHOCTb, HAOIIO/IeHNE,
U3MEpEeHue, SKCIIEPUMEHT, MOJIENb, MOACITUPOBAHHE.

®dusuka: marepus, MHKPOMHUpP, MAaKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIBI, PATUOAKTUBHOCT, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHB,
BEIIECTBO, TeJI0, OOBEM, arperatHoe COCTOSIHHE BEIIEeCTBA, WJCAbHBIA Ta3,
¢u3nvecKkue BeNUYNHbI, MHULIBI U3MEPEHHUs, CKOPOCTh, SHEPIHs, Macca.

Bbuonorus: kieTka, opranusm, sKocucreMa, ouocdepa, Merabonn3M, Makpo-
U MHUKPORJIEMEHTBI, OCJIKHU, KUPBI, YTIIEBOAbI, HYKJICHHOBBIC KHCIOTHI, (DepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M OTOK YHEPTHH B SKOCUCTEMAX.

['eorpadus: MuHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE UCKOMAEeMbIe, TOIUIHUBO,
pecypcesl.

TexHonorus: XuMU4ecKasi IPOMBIIUIEHHOCTh, METAJUTYpTHusi, CTPOUTEIbHBIC
MaTepuaibl, CEITbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI MPOMBIILICHHOCTS,
dapmaneBTHUECKasT ~ TPOMBINIICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHIX
[pernapaToB, IPOU3BOJICTBO KOHCTPYKLHMOHHBIX MAaTepUaioB, 3JIEKTPOHHAs
IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMEBI 110 XUMKW HA
YIJIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBETCTBUM € CHCTEMHO-IEATENBHOCTHBIM IMOJAXOAOM B  CTPYKTYypeE
JIUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO OOIIEro
00pa3oBaHUs BBIJCICHBI CIEAYIOIIME COCTABJISIIONIME: OCO3HAHHE OOYyYaroIMMUCS
POCCUHCKOW  TPa)XXTaHCKOM  HMACHTUYHOCTH; TOTOBHOCTh K  CaMOPA3BUTHIO,
CaMOCTOSITEILBHOCTU W CaMOONPEACIICHUIO;, HaJIUYWE€ MOTHUBAIMM K OOYYCHHIO;
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCSI PYKOBOJCTBOBATHCS TPUHSTHIMUA B
oOliecTBe TpaBWJlaMM M HOPMaMH  TOBEACHUS, HAJIW4YME MPABOCO3HAHUA,
AKOJIOTHYECKON KYJIbTYPBI; CIOCOOHOCTh CTaBUTH 1€ U CTPOUTH >KU3HCHHBIC TIAHBI.

JIMYHOCTHBIE  PEe3yJbTaThl  OCBOCHHUSA  NOpeaMeTa  «XHUMHUS»  OTPAXKAIOT
c(hOPMHUPOBAHHOCTh  OIbITA TO3HABATCIPHOM M  MPAKTHYCCKOW  JACATEITbHOCTH
00yyJaroImuxcs B Mpoliecce peain3aiu 00pa3oBaTeIbHOM €SI TEIHLHOCTH.

JIndHOCTHBIE  pE3yNbTAThl  OCBOCHHS  IpeaMeTa  «XHUMUS»  OTPaKaroT
c(hOPMHUPOBAHHOCTh  OIbITA TI03HABATEIIBHOM M  MPAKTHYECKOW JEATECIbHOCTU
00yyJaromuxcs B MPOIECCe pealn3aii 00pa3oBaTeIbHON AEATEILHOCTH, B TOM YHCTIE B
4acTu:

1) rpamaaHCKOro BOCIMTAHUSA:

OCO3HaHMSI OOYYAIOIIMMUCA CBOUX KOHCTUTYLIMOHHBIX MpaB M O0OsI3aHHOCTEM,
YBAKCHUS K 3aKOHY U IPABOMOPSIKY;

MPEJICTABJIEHHUS O COLIMAIIBHBIX HOPMAX U IMPABWIIAX MEXKIUYHOCTHBIX OTHOLICHU
B KOJIICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATETBHOCTU MPHU CO3JaHUU y4EOHBIX
IIPOCKTOB, PEIICHUN YYEeOHBIX W IO3HABATEIBHBIX 3aJ]1ad, BBIMOJHCHHUH XHMHYCCKHX
AKCIIEPUMEHTOB,;

CITOCOOHOCTH TTOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY M apTyMEHTBI
JIPYTUX TIPU aHAIU3€ PA3IMYHbIX BUJIOB YUCOHOM €SI TEIHHOCTH;

2) NIaTPUOTUYECKOI0 BOCIIUTAHMSA:

IICHHOCTHOTO  OTHOIIEHUSI K HCTOPUYECKOMY H  HAYYHOMY  HAcCJEIIHIO
OTCUYECTBECHHON XMMUH;

YBOXEHHMS K TMPOIeCCYy TBOpUECTBA B OO0JACTH TEOPUM U MPAKTUUYECKOTO
MPUIIOKEHHUSI XUMUU, OCO3HAHUA TOTO, YTO JIAHHBIE HAYKU €CTh PE3YyJIbTaT IJIUTEIbHBIX
HAOJIIOJICHUM, KPOIOTIUBBIX SKCIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSSHHOTO TpyJa
YYEHBIX U IIPAKTUKOB;

MHTEPECA U IO3HABATEIbHBIX MOTHUBOB B ITOJYYEHUH W MOCIECAYIOIIEM aHaIU3e
uH(OpMaIIMK O NMEePEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTE€YECTBEHHOW XUMUH;
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3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CHUTYallUU, CBSI3AHHBIE C XMUMHYECKUMU SIBJICHUSMU, U
MPUHUMATHb OCO3HAHHBIC PEIICHUS, OPUECHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
Y [ICHHOCTH;

TOTOBHOCTH OIICHHBATh CBOE MOBEICHHUE U MOCTYNKU CBOMX TOBAPUIIICH C MO3UIIHIA
HPABCTBEHHBIX U MPABOBBIX HOPM U € YUETOM OCO3HAHUS MTOCIIEICTBUNA MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHMMAHHUS LIEHHOCTEW 3/I0pOBOT0 M 0€30MacHOro 0opasa *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOLIEHHS K COOCTBEHHOMY (DU3UYECKOMY U IICHUXUYECKOMY
3J10POBBIO;

coOMIO/IeHNs TMpaBWi Oe30macHOro oOpameHusi ¢ BeleCTBaMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MMOHUMAaHUs LIEHHOCTU MpPaBWJ UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJEHUS B CUTYyAIUSAX, YTPOKAIOUIUX 310POBBIO U )KU3HU JTHOEH;

OCO3HAHUS TOCIEACTBUH M HENPUATUS BPEIHBIX NPHUBBIUEK (yHOTpeOJIeHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHHUKATHBHOMN KOMIIETEHTHOCTH B y4eOHO-UCCIEI0BATENbCKON
JESTeIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PELICHUWU MPAKTUYECKUX 3a]a4 COIMATBLHOM
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YUYEeHHIO TPo(deccHil pa3InyHOro poJa, B TOM YUCIE
Ha OCHOBE MPUMEHCHHSI MPEIMETHBIX 3HAHHUH 110 XUMUH;

yBaXXEHUS K TPYY, JIOJISIM TPY/Ia U PE3YJIbTaTaM TPYAOBOM JACSTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAJIHHON TPACKTOPUH O0Opa30BaHUA,
Oynymiedt mpodeccur M peain3alud COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CHOCOOHOCTEM K XUMHUU, HHTEPECOB M MOTPEOHOCTEH
00IIIEeCTBA;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTMYECKH IIeJIECOOOPa3HOr0 OTHOIICHHS K MpPHUpPOJEe KaK HCTOYHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMaHUSl TJI00aJbHOTO  XapakTepa HKOJIOTHYECKUX MpOOJeM, BIUSIHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAHUSI HEOOXOIMMOCTH HCTOIB30BAHMS JOCTIDKCHUM XUMHUU IS PEIICHUS
BOIIPOCOB PAI[MOHAJILHOTO MPUPOIONOIB30BaAHNUS;
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AKTUBHOI'O HENPUATHS NEUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIEW NMPUPOITHOU
cpele, YMEHHUs IPOrHO3MpPOBaTh HEOJArONpPUATHBIE 3KOJOTHYECKHE IOCIEICTBUS
IPEANPUHUMAEMBIX IEHCTBUI U NIPEAOTBpALIATh UX;

HaJU4Msl Pa3BUTOTO HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTMYECKOH KYJIbTYpHI,
ONbITa JESATEIBHOCTH 3KOJOTMYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMU B [103HABATEIbHON, KOMMYHUKAaTUBHON U COIMAJIbHOM MPAKTHUKE, CIIOCOOHOCTU U
YMEHHUSI aKTUBHO IIPOTUBOCTOSATH UIE0JIOTUU XeMO(HoOUH;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA

MHUPOBO33pPEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKU U
0OIIECTBEHHON TPAKTUKH;

NOHMMaHUs CHEUM(PUKU XUMUHU KaK HayKH, OCO3HaHUsA €€ poju B (POPMHUPOBAHUU
palOHAIBHOIO HAyYHOTO MBILIUICHUS, CO3JaHUM LIEJIOCTHOTO MPEJCTaBICHUS 00
OKpYXaIoIlleM MHUpE KaK O €JUHCTBE NMPHUPOAbl U YEIIOBEKA, B MO3HAHUU MPHUPOIAHBIX
3aKOHOMEPHOCTEHN U pelIeHUu IpOoOJIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOEKIEHHOCTU B 0CO00I 3HAYMMOCTH XMMHUHU VISl COBPEMEHHOW LUBWJIM3AINM: B
e€ T'yMaHHCTHYECKOH HampaBJICHHOCTH M BaXHOM pPOJM B CO3JIaHUU HOBOM 0a3bl
MaTepuaibHON KyJIbTYpbl, B PEIICHUU TTIOOATBHBIX MPOOJIEM yCTOHYMBOIO Pa3BUTHUS
YEJIOBEUECTBA —  CBIPEBOM, HSHEPreTUYECKOM, MHUIIEBOM H  AKOJOTHYECKOU
0€e30MacHOCTH, B PAa3BUTUU MEIULMHBI, 00ECIEUYEHUHU YCIIOBUW YCHEIIHOrO TpyJda U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0Tr0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTU: NOHMMAaHHUS CYHIHOCTH METOJOB ITO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh IOJy4yaeMble
3HAHUS JJI aHaIu3a U OOBSICHEHMS SIBJICHUN OKPYXAIOLIEro MUpPA U MPOUCXOJAIINX B
HEM M3MEHEHUW, yMEHHUs JieJaTh OOOCHOBAaHHBIE 3AKIIOYEHUS HAa OCHOBE HAaYUYHBIX
(paKkTOB M UMEIOIIMXCSI TAaHHBIX C LIEJIbIO OJYyUYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMUYECKUE 3HAHUA JJISl PEIICHUs
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYaIIMSIX;

MHTEpEeCca K O3HAHUIO, UCCIIEI0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHHIO U CaMOOOPa30BaHUIO,
K aKTHBHOMY IOJIyYEHHMIO HOBBIX 3HAHUM MO XMMHHU B COOTBETCTBUHU C JKU3HEHHBIMH
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOEHHOCTSM TpyAa B Pa3IMuYHbIX cdepax MpodecCHOHATBHON
NEATEIIBHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS NPOTpaMMbl IO XHMHH Ha YpOBHE
CpeaHero o0Iero 00pa3oBaHus BKIIFOYAIOT:
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3HAYUMBIE TUISL dbopmupoBaHUS MHUPOBO33PEHUS oOyJaroIuxcs
MEXIUCITUIUIMHAPHBIC  (MEXKIIPEAMETHBIC) OOIICHAYYHBIC IMOHATHS, OTpaXkarolIue
IIEJIOCTHOCT, HAyYHOH KAapTUHBI MHpa H  CHCHUGUKY METOJOB IIO3HAHUS,
HCIIOJIb3YeMBbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIECTBO, SHEPIHs, SBIICHHE,
MpoIiecc, CUCTeMa, HAy4HbId (paKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIICAOBaHNE, HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUeC);

YHUBEpCaAIbHBIC YyYeOHBIC JCHCTBUSA (TIO3HABATEIbHBIC, KOMMYHHKATHBHEIC,
PETYJISATUBHEIC), oOecnieunBaromuye GopMupoBanue (yHKIIMOHAIBHOW TPAMOTHOCTH U
COIMATBHON KOMITETEHITUN 00YyJaroIuXcs;

CIIOCOOHOCTh O0OYYaIOIIMXCSl HCMHOJIb30BATh OCBOEHHBIE MEXIUCIUIIIMHAPHEIE,
MHPOBO33pEHUYCCKIEC 3HAHKS M YHHUBEPCAIbHBIC yUeOHBIC ICUCTBHS B TTO3HABATEIILHON 1
COITMAJILHOM TTPaKTHKE.

MeramnpeaMeTHbIe  pe3yiabTaThl  OTPAXKAIOT  OBJAJACHHE  YHHUBEPCATbHBIMHU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHHUKATHUBHBIMU U PETYJISTHUBHBIMH JICHCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE IeiiCTBHS

1) 6a3oBble JIorHYeCKHe JeiiCTBHA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

ONpeNeiATh I1ENW JESITEAbHOCTH, 3ajJaBas NapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU HEJISIMU;

HCTIOJIB30BaTh MPYU OCBOSHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIACISTh
XapakTepHbIE TMPU3HAKU TOHSATUW U YCTaHABIMBATH MX B3aUMOCBSI3b, HCMOJb30BATh
COOTBETCTBYIOIIHME TOHATHUS JIJIs1 0OBSICHEHUS OTISIBHBIX ()aKTOB M SIBJICHUIA;

BBIOMpATh OCHOBAHUS W KPUTEPHUHU JJIA KiIacCHU(UKAIIMA BEIICCTB M XUMHYECCKUX
peaKkuuit;

YCTaHABJIMBATh MPUUYMHHO-CIICJICTBEHHBIC CBS3U MEXY U3y4aeMbIMU SIBJICHUSIMU,

CTPOMTH JIOTUYECKHUE PaCCyXJICHUS (MHIYKTUBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHH),
BBISIBJISATH 3aKOHOMEPHOCTH U TPOTHBOPEUYMST B PacCMaTPUBAEMBIX  SIBJICHUSX,
(hopMyIUPOBATH BBIBOBI U 3aKITFOUCHUS;

MPUMEHATh B TIPOIECCE€ TO3HAHUSI HCIOIb3YyEMble B XUMHHM CHMBOJUYECKHE
(3HaKOBBIE) MOJENIH, MPEOOPA30BLIBATH MOJICIbHBIC MPEACTABICHUS — XUMHYECKUM
3HAaK (CHMMBOJI) 3JIEMEHTa, XUMHUYECcKasi opMyJia, ypaBHCHHE XUMUYECKON pEaKiuu —
MpU  pEIIEHWH Yy4eOHBIX I[MO3HABATENBHBIX M TMPAKTHYECKUX 3a7ad, TPUMEHSTH
Ha3BaHHbIC MOJICIbHbIE TPEACTABICHUS JJI1 BBISIBICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiiCTBUA:



© MAOQOY I'mmuasus Ne 86. PaGouast mporpamma y4eGHOro npeamera
«XUMMUSI_ yray6aennsiii ypopens_10-11 kiaceni»

BJIQZIETh OCHOBAMHM METOJOB HAYyYHOTO IIO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuuii;

(opMyIupOBaTh LENU U 33Ja4M HUCCIEIOBAHUS, MCIIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOMPOCHl B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (POPMUPOBAHUSI THIIOTE3bI 1O MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUI;

BJAJE€Th  HABbIKAMU  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUS U IPOBEICHMUS
YUYEHUYECKUX 3SKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHsS HAOIIOAATh 3a XOJOM
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro  pe3yiabTaT, (OpMyIHpOBaTh
0000IIEeHNsT U BBIBOJIBI OTHOCHUTENIBHO JIOCTOBEPHOCTH PE3YyJIbTATOB HCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOEIaHHON padoTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOW  MCCIENOBAaTENbCKOW M MPOEKTHOU
NEeSATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY IOUCKY
METO/IOB PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3IMYHBIX METO/I0B TO3HAHU.

3) pa6ora ¢ nndopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(pOpMaluu (HAay4YHO-IOIYJISpHas
JUTEepaTypa XMMUYECKOTO COJEp KaHUs, CIpaBOYHbIE mocolusi, pecypcel MHTepHeTa),
aHAJIM3MPOBATh UH(POPMALIMIO PA3IMYHBIX BUIOB U ()OPM MPEACTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMMPOTHBOPEUYNBOCTH;

(opMyIUpPOBATH 3aMPOCHl U NPUMEHATH Pa3IMyuHble METOABI IIPU MOUCKE U OTOOpE
UHpOpMaIU, HEOOXOIUMOH JIJIsl BBIITOJIHEHUS YUEOHBIX 3a/1a4 ONpeeIEHHOIO TUIIa;

npuoOpeTaTb  ONBIT  HMCHOJb30BaHUS  MH(GOPMALMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMANbHYIO (POpMY MpencTaBiieHUs HHGOPMALMH
(cxempl, TpaduKy, TUarpaMMBbl, TAOJIHIIBI, PUCYHKH U JIPYTHUE);

UCIOJb30BaTh HAYUYHBIA A3BIK B KayeCTBE CPEACTBA MpU paboTe C XUMUYECKOU
nH(popManuen: MPUMEHATh MEXIIPEAMETHBIE ((PU3HUECKIE 1 MAaTEMAaTUYECKUE) 3HAKU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJITHOCTH.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYkK/IaeMOM TeMbI B X0/1€ JUAJIOTa U/UIIH
JUCKYCCHUH, BBICKA3bIBATh UJIeU, (HOPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

BBICTYNaTh C Mpe3eHTalMell pe3ysIbTaTOB I103HABATEIbHOW JI€ATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU TPHU BBITOJTHEHUU
XUMHUYECKOTO SKCIIEPUMEHTa, TMPAKTUYECKOW pabdoThl MO MCCIEAOBAHUIO CBOWCTB
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M3y4aeMbIX BEIIECTB, peaju3alui y4eOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJBI 10
pe3ynbTaTaM IPOBEACHHBIX HCCIICAOBAHMA TYTEM COIIACOBAHMS ITO3UIMHA B XOJIE
00CyXeHusl 1 0OMEHa MHEHUSIMHU.

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

CaMOCTOATENIbHO  IUIAHMPOBAaTh W OCYLIECTBJSATh CBOIO  ITO3HABATENIbHYIO
NEeATENbHOCTh, OINpenensss €€ Lend W 33Ja4d, KOHTPOJMpPOBAaTh M IO Mepe
HEOOXOUMOCTH  KOPPEKTUPOBATh  NpeIjaraéMblid  alropuT™M  JCHCTBUH  TIpH
BBITIOJIHEHUM  Y4E€OHBIX M HCCIENOBATENIbCKUX  3aJay, BbIOMpaTh Hambosee
3¢ PexTUBHBIN CIIOCOO UX pElICHUs ¢ yUETOM MOJIYYCHHS] HOBBIX 3HAHUM O BEILIECTBAX U
XUMUYECKUX PEAKIUIX;

OCYUIECTBJISITh CAMOKOHTPOJIb JACSATENBHOCTH Ha OCHOBE CaMOaHajlu3a H
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yabTaThl OCBOCHHUS MPOrPaMMbI MO XUMHUM Ha YIIIYOJIEHHOM
YpOBHE Ha YPOBHE CpeaHEero ooOimero oOpa3oBaHMs BKIIOYAIOT cHenuduueckue s
y4eOHOTO TpeaMeTa «XHUMHUs HaydHble 3HAHHUS, YMEHHS M CIOCOOBI JEHCTBUN IO
OCBOCHHUIO, HMHTEPHpETallud W MNpeoOpa3oBaHUIO 3HAHUW, BHUJBI JEATEIBHOCTU 10
MOJTYYEHHUIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUM B Pa3IMUHBIX YUCOHBIX CUTYaIIUSX,
a TaK)K€ B PEaJIbHBIX KM3HEHHBIX CUTYalUSX, CBA3aHHBIX ¢ XUMHUEU. B mporpamme 1o
XVMMUH IIPEIMETHBIE PE3YIIbTATHI HPEACTABIEHBI IO TOJIaM U3YUYCHMUS.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOSCHUS Kypca « OpraHudecKas XUMHUs OTPa)KaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN: O MECTE U 3HAYCHUH OPTraHUYECKOM XUMHUH B
CHUCTEME €CTECTBCHHBIX HayK M €€ polid B O0OECIICUCHWU YCTOMYHMBOTO Pa3BHUTHSI
YEeJIOBEYECTBA B PEIICHHM TMPOOJIeM HKOJIOTUYECKOM, HHEPreTHYECKOW M MHUIIEBOU
0C30IMaCHOCTH, B Pa3BUTHUU MEJUIIMHBI, CO3JaHUU HOBBIX MaTEpPHAJIOB, HOBBIX
UCTOYHUKOB DHEPruM, B OOCCIEYCHHWU PAHMOHAIBHOTO MPUPOIONOIb30BaHUS, B
bopMUPOBAaHUHM MHPOBO33PEHUS U OOIIECH KYJIBTYPhI YEJIOBEKA, a TaAK)KE DKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0pPOBbIO U MIPUPOJTHOU Cpeie;

BJIaJICHHE CHCTEMOM XAMUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOTIOJIATAIOIINE TOHATHS — XUMHUYECKHH SJIEMEHT, aTOM, SApPO M DJICKTPOHHAs
o0oyouka aroma, s-, p-, d-aToMHBIE OpOUTATIH, OCHOBHOE W BO30YKIEHHOE COCTOSTHUS
aToMa, THOpHAM3aIMs aTOMHBIX OpOWTajed, WOH, MOJCKYyJla, BaJICHTHOCTb,
AIEKTPOOTPHIIATEIIBHOCTh, CTEIICHb OKWCJICHHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHas
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Macca, MOJIAPHBIN 00BEM, YIIIEPOMHBIN CKEIeT, (PYHKIMOHANbHAS TPYyIIa, paguKal,
CTpYKTypHbIe (opMyibl (pa3BEPHYTHIE, COKpAILIEHHBIE, CKEJETHBIE), HN30MEPUs
CTPYKTypHasT M MPOCTPAHCTBEHHass (F€OMETpUYECKasi, OINTHUYECKas), H30MEPHI,
TOMOJIOTUYECKANA PpAJl, TOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOJA- M a30TCOJEpKallue
OpPraHUYeCKUE  COCJUHEHMS,  MOHOMEp,  IMOJUMEp,  CTPYKTYpHOE€  3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHbI (mepuoguveckuit 3axon Jl. W.
MenneneeBa, Teopusi CTpoeHMsI opranuueckux BemectB A. M. Bbyrtnepoa, 3akoH
COXpaHEHUsI MAacChl BEILECTB, 3aKOH COXPAHEHUS M TPEBPAIICHUS DHEPrUU TIPU
XUMHUYECKUX  PEaKIUsAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN  SI3BIK  XHUMHH,
MHPOBO33PEHYECKUE 3HAHMS, JICKAIIUE B OCHOBE T[OHMMAaHUA MPUYUHHOCTH H
CUCTEMHOCTH XHMHMUYECKHX SIBJICHHUM; NPEICTAaBICHUS O MEXaHU3MaX XUMUYECKUX
peakuuii, TepMOJMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSAX HUX MPOTEKaHUs, O
B3aMMHOM BJIMSHUM aTOMOB W TpyNN aTOMOB B MOJIEKYJaX (MHAYKTUBHBIA U
Me30oMepHbIl 3¢ dexThl, opueHtantsl I u I poma); dakromorunueckue CBEICHUS O
CBOMCTBaX, COCTaBe, IMOJY4YEHUU U O€30MaCHOM UCIIOJIb30BAHUU Ba)KHEUIIIHNX
OpraHUYEeCKUX BEIIECTB B OBITY M MPAKTUUYECKON JEATEIBHOCTH YeJIOBEKa, OOIIUX
HAy4YHBIX TMPUHIMUIIAX XUMHYECKOTO TMPOM3BOJCTBA (Ha MpUMEpe MPOU3BOJCTBA
MeTaHoJIa, iepepadboTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHMI: BBISBIATh XapaKTEpHbIC TMPU3HAKU TIOHATHM,
YCTaHABIIMBaTh WX B3aHUMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOLIUE TMOHATHUS MPH
ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COECTUHEHMUIA;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

WCTIOJB30BaTh XUMHMUYECKYIO CHUMBOJIUKY [IJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJETHBIX) (OPMYJ OPTraHUYECKUX
BELIECTB;

COCTAaBJIATh YPAaBHEHUS XHWMHYECKUX PEAKIMH U PpaCKpbIBaTh HUX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO
OanaHca 3THX pEaKlUM, peaklnii HOHHOTO OOMeHa MyTEéM COCTABJICHHUS UX TOJIHBIX U
COKpalIEHHBIX MOHHBIX YPABHEHUI;

U3rOTaBJIMBaTh MOJEIN MOJIEKYJI OPraHMYECKUX BEUIECTB I WIUTIOCTPALMM UX
XUMHYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCTh YMEHUMW: YyCTaHABIMBAaTh MPUHAMICKHOCTh M3YUCHHBIX
OpraHUYECKUX BEIIECTB MO UX COCTAaBY U CTPOCHHUIO K ONPEAEIEHHOMY Kiaccy/rpyme
COCMHEHU, JaBaTh UM Ha3BaHUs Mo cucteMarnueckoil HoMmeHkiarype (IUPAC) u
MPUBOJIUTHh TPUBHUAIbHBIE HA3BaHUA [JIs1 OTACJIBHBIX MPEACTABUTEIEH OpPraHUYECKUX
BEIIECTB  (OTWUJICH, AaIETWICH, TOJYOJd, TIUIEPUH, OJTHJICHIJIMKOJIb, (EHOI,
dopmanpaerua, aneTanbIerui], aleToH, MypaBbHMHAs KHCIIOTa, YKCyCHas KHCIIOTa,
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CTEapUHOBAsI, OJIEMHOBAs, NAJIbMUTHHOBAS KHUCIOTHI, TJIMLIWH, aJaHWH, MajabTo3a,
bpyKTO3a, AHWIIMH, AUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEIEIATh BUJI XUMHUUECKOU CBSA3M B OPraHUYECKUX
COEIMHEHUSIX (KOBAJIEHTHASI U MOHHAS CBS3b, G- U TT-CBS3b, BOJIOPOJHAS CBA3b);

chOPMUPOBAHHOCTh ~YMEHHSI MPUMEHSTh IMOJOXKEHUS TEOPHUH  CTPOCHHUS
opranndeckux BemectB A. M. BbytnepoBa s 0ObsICHEHUS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTEpPHU30BaTh COCTaB, CTPOCHUE, HU3HUECKUE U
XUMHAYECKUE CBOMCTBA TUIUYHBIX MPEACTABUTENEH PA3JIUYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LMKJIOAIKAHOB, AJIKECHOB, AJIKAJAWEHOB, AJKWHOB, apOMATUYECKHUX
yIIEBOAOPO/IOB, CIUPTOB, aJbACTUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U
CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHHNH U aMHHOB, aMHHOKHCIOT, OEJIKOB,
YII€BOAOB (MOHO-, M- M MOJIMCAXapPHUAOB), WUIIOCTPUPOBATH T'€HETHYECKYIO CBS3b
MEXKJy HUMH  YpPaBHEHHSIMHU  COOTBETCTBYIOIIMX  XUMHUYECKMX  PEaKIud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS MOJATBEPKIATh HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBHCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COCAUHEHHH OT KPATHOCTH U
THIAa KOBAJIEHTHOM CBSI3U (G- U M-CBA3M), B3aMMHOTI'O BJIMSIHUSL aTOMOB M I'PYII aTOMOB
B MOJIEKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKU YIIJIEBOJAOPOJHOTO
ChIpbsl (HE(Tb, MPUPOAHBIN ra3, yroiyp), CIOCOObI €ro nepepaboTKU M MPAKTUYECKOE
NpUMEHEHHUE MPOAYKTOB NepepadoTKy;

c(hOPMUPOBAHHOCTh BJIQJICHUSI CHUCTEMOM 3HAHUM O ECTECTBEHHO-HAYYHBIX
METO/AaX TMO3HaHUS — HAOJIIOJEHUU, U3MEPEHHH, MOJIECTUPOBAHUM, 3KCIEPUMEHTE
(peaJIbHOM M MBICIIEHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHUS NPUMEHSATh OCHOBHBIC OINEpPAlMi MBICIUTENIBHOM
NEeSATEIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHUE, O00O0OUIEHWE, CHUCTEMAaTHU3ALUIO,
BBIIBJIEHUE NPUYUHHO-CIICICTBEHHBIX CBS3€d — Uil M3YYEHUS CBOMCTB BEILIECTB H
XUMHAYECKUX PEAKLINN;

c(hOPMHUPOBAHHOCTh YMEHHI: BBISIBISTH B3aUMOCBSI3b XHUMHUYECKUX 3HAHUU C
HNOHATUSAMHU U TPEJCTABICHUSMHU APYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB AJisi Oosee
OCO3HAHHOT'O TMOHMMAaHHWs CYIIHOCTH MAaT€pHUAIIBHOTO €IMHCTBA MHPA, HCIOJIb30BaTh
CUCTEMHBIE 3HAaHUS MO OPraHWYECKOM XUMHH ISl OOBSICHEHUS U MPOTHO3UPOBAHUS
SBJICHU, UMEIOLIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;

c(OPMUPOBAHHOCTh YMEHHUMN: MPOBOJUTH PACUETHI MO XUMHUYECKUM (opMyliaM U
YpaBHEHUSM XUMHUYECKUX PEAKIMi ¢ UCMOJIb30BaHUEM (M3MUYECKUX BEIWYWH (Macca,
00BEM ra3oB, KOJIMUYECTBO BEIIECTBA), XapAKTEPU3YIOIIKUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: PACUETHI MO HAXOXKIECHUIO XUMHUYECKOW (hOpMYIIbl BEIIECTBA MO HW3BECTHBIM
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MAacCOBBIM JOJSIM XUMHUYECKHX JJIEMEHTOB, MPOAYKTaM CropaHusi, IUIOTHOCTH
ra3o00pa3HbIX BELLECTB;

c(OPMUPOBAHHOCTh YMEHHUM: NMPOrHO3MPOBaTh, AHAJIU3UPOBATH U OLICHUBATH C
MO3ULIUNA AKOJOTMYECKOM OE€30MaCHOCTH IMOCIEACTBUS OBITOBOM M IMPOM3BOJCTBEHHOMN
JESITeIbHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaOOTKOM BELIECTB, MCIIOJIb30BaTh
[OJlyYEHHbIE 3HAaHUS JJIs NPUHATUS TPAMOTHBIX PEUICHUM MpoOJieM B CHUTyalusX,
CBSI3aHHBIX C XUMUEH;

Cc()OPMUPOBAHHOCTh YMEHMH: CaMOCTOSITENIbHO IUIAHUPOBaTb U IMPOBOJUTH
XUMHUYECKUN 3KCTIEPUMEHT (TIOJyYeHUE U M3YUYCHHE CBOMCTB OPraHUYECKUX BEIIECTB,
KAaueCTBEHHBIEC PEAKIMM YIJIEBOJOPOIOB Pa3IMYHbIX KJIACCOB M KHCIOPOACOAEPKALINX
OpPraHMYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTAJIbHBIX 3ajad I0 PACIIO3HABAHUIO
OpPraHMYECKHX BEIIECTB) C COOJIIOJIEHUEM TpaBUil Oe€30MacHOro oOpalieHus ¢
BEILIECTBAMH M JIA0OPATOPHBIM O00OpPYAOBAHHEM, (POPMYIUPOBATH LIE€JIb UCCIEIOBAHUS,
MPEACTABIATh B PA3NUYHON (PopMe pe3yibTaThl 3KCIEPUMEHTA, aHAJIU3UPOBATH U
OILICHMBATbh UX IOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUI:

coOMIoAaTh MpaBWJIa 3KOJIOTUYECKU 1IEJIECO00pPa3HOro MOBEAEHUS B OBITY H
TPYJIOBOM JESTENBHOCTH B LEJIAX COXPAaHEHUS CBOEro 3/I0POBbS, OKpPYXKarollen
MPUPOTHOM Cpebl M TOCTIKEHUS €€ YCTOWYMBOTO Pa3BUTHSA;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOIO JEMCTBHSI Ha JKUBbIE OpPraHU3Mbl
oTpeeNEHHBIX OPraHNYeCKUX BEIECTB, MOHMUMas cMblca nokaszarens [1J1K;

aHAJIM3UPOBATh 11€JIECO00PA3HOCTh MPUMEHEHHUS OpPraHudYecKuX BEIIEeCTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOIIIEHUS PUCK-TIONH3a;

c(OPMUPOBAHHOCTh ~ YMEHHUH:  OCYILIECTBIATH  LEJEHANpPAaBICHHBIA  MOUCK
XUMHUYECKON MH(pOpMalMu B Pa3IMYHbIX HCTOYHHMKAX (HaydyHas M y4eOHO-HayuyHas
JaUTepaTypa, cpeacTtBa maccoBod uH(opmanuu, MHTepHeT M Apyrue), KpUTUYECKH
aHAJIM3MPOBaTh XMMHUYECKYI0 MH(poOpManuio, nepepadarbiBaTh €€ U HCIOJIb30BATH B
COOTBETCTBHHM C IMOCTABJIEHHON Y4eOHOM 3a1auei.

11 KITIACC

[IpenMeTHBIe pe3yiabTaThl OCBOCHHS Kypca «OOmas W HEOpraHWYeCKas XHUMHSD)
OTpaXKaroT:

chOpPMUPOBAHHOCTh  MPEJCTABICHUI: O MaTepUaIbHOM €IAMHCTBE MU,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTH SIBJICHUM MPUPOJbBI, O MECTE U 3HAYCHUU XHUMHUU B
CHUCTEME E€CTECTBEHHBIX HAayK U €€ poJiM B OOCCIEUYCHHH YCTOWYMBOTO Pa3BUTHS, B
pelieHn MPOoOJIEM SKOJOTHYSCKOM, DHEPreTHYSCKOM W IHUIIEBOM O€30MacHOCTH, B
pPa3BUTUM MEAUIIUHBI, CO3JaHUM HOBBIX MATEPUANIOB, HOBBIX MCTOYHUKOB SHEPTHH, B
obecrnieueHUn palMoOHaIBLHOIO MIPUPOOTIOIB30BAHHS, B dbopmMupoBaHUU
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MHUPOBO33PEHUS U OOIIECH KyJIbTyphl YETIOBEKA, a TAKKE IKOJOTUUECKH 0OOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHOM CPEJIE;

BJIaJICHUE CUCTEMO XUMUYECKUX 3HAHUH, KOTOpast BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS — XUMUYECKUN SJIEMEHT, aToM, SIAPO aToMa, MU30TOIIbI,
AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE U BO30YKIEHHOE
COCTOSIHUSI aTOMa, THOpPUAM3AIUsl aTOMHBIX OpOMTaNIe, MOH, MOJIEKYJIa, BAJICHTHOCTD,
ANEKTPOOTPUIIATEIIbHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKas CBs3b (KOBaJIEHTHas,
WMOHHAs, METaJUIMYecKasi, BOJIOPOJHAs), KpUCTAJUIMYECKash pemeéTka, XUMHYecKas
peakius, pacTBOP, IEKTPOIUTHI, HEIIEKTPOIUTHI, JIEKTPOJIUTHYECKAsT AUCCOLUALINS,
CTENEeHb JIUCCOLIMAIMU, BOAOPOIHBIN MOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
TETI0BOM 3P PEKT XUMUUECKOU PEAKIINH, CKOPOCTh XUMUYECKON peakliui, XUMUYECKOE
paBHOBECHE; TEOPUM M 3aKOHBl (TEOpUsSl DBIEKTPOIUTUYECKOW JUCCOLMALINH,
nepuoandeckuil 3akoH .M. MenzaeneeBa, 3aKOH COXpPaHEHUS MACChl BEILECTB, 3aKOH
COXpPaHEHUS U MPEBPAIICHUSI YHEPTUH MPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEILECTB, 3aKOH JICUCTBYIOIIUX MACC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUH SI3bIK
XUMHH, MUPOBO33PEHUECKNE 3HAHMS, JIEKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SIBIICHUI; COBPEMEHHBIE IMPEICTABICHHUS O CTPOEHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJEKYJISIPHOM M HaJMOJEKYJISIPHOM YpPOBHSX;
MPEJCTABICHUSI O MEXaHM3MaX XUMHUYECKUX peakui, TEePMOJANHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX HX [MPOTEKaHUs, O XUMHUYECKOM pPAaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CHUCTEMax; (PAKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHHH M O€30MaCHOM UCIOJIb30BAHUU BAKHEUINUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOW JEATEIIBHOCTH 4YeJOBeKa, OOIIMX Hay4YHBIX
MPUHIHUIAX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHMI: BBISBIATh XapaKTEpHbIE TMPU3HAKUA TIOHITHM,
YCTaHABIIMBaTh WX B3aMMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOLIME TMOHATUS TIpU
OTNMCAaHUU HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHU;

c(hOPMHUPOBAHHOCTh YMEHHUSI HCMOJb30BaTh XUMHUYECKYH) CHUMBOJIUKY JUIsS
cocTaBJieHUs] (POPMYIT BEIIECTB U YPAaBHEHUN XUMHUUECKUX PEAKIUi, CUCTEMAaTUUECKYIO
HomeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUS OT/IEIBHBIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUS OIPEACNSITh BaJCHTHOCTh M CTENEHb OKHCICHUS
XUMHUYECKUX DHJIEMEHTOB B COCAWHEHHUSIX, BHUJ XHUMHUUYECKON CBS3M (KOBaJICHTHAs,
WOHHAs, METAJTMYECKasi, BOJIOPOJIHAS), THUIl KPUCTALINYECKON PEMIETKH KOHKPETHOTO
BEIIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHHsSI OOBSICHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT BHUA
XUMUYECKON CBSI3M M TUIMA KPUCTAJUTMYECKOW pPEmETKH, OOMEHHBIH W JIOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIEHTHOM CBSI3H,
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c(hOpPMHUPOBAHHOCTh YMEHUH: KIACCH(PUITMPOBATH: HEOPTaHUIECKHE BEIIECTBA TI0
UX COCTaBy, XMMHYECKHE PEAKIMU MO Pa3IMYHbIM MpHU3HAKAM (YUCIY U COCTaBYy
pearupyromux BEUIECTB, TEIIoBOMY »h(deKTy peakiuu, H3MEHEHHIO CTeleHen
OKHCIICHHUSI  AJIEMEHTOB, OOpPaTUMOCTH, Y4YAaCTHIO Karaju3aTopa U  Jpyrue);
CaMOCTOSITEJIbHO BHIOMPATh OCHOBAHUS W KPUTECPUU IS KIACCHU(PUKAINH H3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICT Mepuoandeckoro 3akona 1. U.
MeHnpneneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO (QYHKITUU;

c(hOpPMHUPOBAHHOCTh YMEHUH: XapaKTEPHU30BaTh ICKTPOHHOE CTPOSCHUE aTOMOB H
MOHOB XHMMHUYECKHX OJJIEMEHTOB IE€PBOro—4eTBEPTOro mnepuonoB Ilepuoamueckoi
cucreMbl J[.MI. MenzneneeBa, HCHONB3YysSd IIOHATUA «IHEPIETUUECKUE YPOBHW,
«QHEPTreTUYECKUE TMOJYPOBHU», «S-, p-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE W
BO30YKJIEHHOE DHEPreTUYECKUE COCTOSHHUS aTOMa»; OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XHMHUYECKHMX 3JJIEMEHTOB M WX COCJUHEHUW IO MNEpUoiaM |
rpynnaMm llepuonnueckon cucremsl J[. M. MeHnneneeBa, BaJ€HTHbIE BO3MOKHOCTHU
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHHMS MX AJIEKTPOHHBIX 000JIOUEK;

c(hOpPMHUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XUMUUYECKUE
CBOWCTBA BEILECTB PA3JIMUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE IT€HETHUUYECKOU
CBSI3M  MEXJY  HEOPraHMYECKMMH  BEUIECTBAMH C  [OMOUIBIO  YpaBHEHUU
COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIIUM;

chOPMHUPOBAHHOCTh ~ yYMEHHUS  PACKPBIBATh  CYIIHOCTD: OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OalaHca 3THX
peakiuii; peakiuii HOHHOro oOMeHa MyTEM COCTaBJICHUSI UX TOJHBIX U COKPaIIEHHBIX
MOHHBIX YPaBHEHMI, peaKIUil TUAPOIN3a; pEeaKluil KOMIUIEKCOOOpa3oBaHus (Ha
mpuMepe THAPOKCOKOMITIIEKCOB IIMHKA U AIFOMUHUA);

cOPMUPOBAHHOCTh ~ yYMEHHUS  OOBACHATH  3aKOHOMEPHOCTH  MPOTEKaAHUS
XUMHUYECKUX PEAKIUA C Y4YETOM HMX DHEPreTUYECKHUX XapaKTEPUCTHK, XaAPAKTEP
W3MEHEHHS] CKOPOCTU XUMHUUYECKON PeakiiMi B 3aBUCUMOCTH OT pa3InyHbIX (haKTOpPOB, a
TAKX€ XapakTep CMELICHHS XUMHUYECKOIO PAaBHOBECUS II0J BIWSIHUEM BHEIIHUX
BoznericTBuit (mpuniun Jle lllatense);

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKUE PEaKIIMH, JICKAIIUE B
OCHOBE MPOMBIIIJICHHOTO TOJIyYEHHUsI CEpPHOM KHUCIOThI, aMMHAaKa, OOIIMe Hay4dHbIC
MPUHIUIIBI XUMHYECKUX MIPOU3BO/ICTB; 11eJIECO00Pa3HOCTh IIPUMEHECHUS
HEOPTraHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS
PHUCK-TIOJIb3a;

c(hOpPMHUPOBAHHOCTH BJIAJCHUS CUCTEMOM 3HAHWU O METOJIaX HAyYHOTO MO3HAHUS
SBJICHUW TNpUpPOABl — HAOJNIOACHUE, HW3MEpPEHHEe, MOJICTMPOBAHUE, OSKCIICPUMEHT
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(peanmbHBII W MBICIICHHBIN), WCIOJB3yeMBbIX B €CTECTBEHHBIX HayKax, yMEHUS
OPUMEHSTh ST 3HAHUS TPU OSKCIEPUMEHTAIILHOM MCCIEOBAaHUU BEIIECTB M JUIs
OOBSCHEHHS] XMMHMYECKHX SBJICHHM, HMEIOIIMX MECTO B MPUPOJE, MNPAKTUUECKOM
JeSATETLHOCTH YEJI0BEKA U B TIOBCEAHEBHOM JKU3HU;

c(hOPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aWMMOCBSI3b XHMHUYCCKUX 3HAHUUA C
MOHATUSIMU U TIPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJisi OoJiee
OCO3HaHHOTO MOHWMAHMS MaTEPUATILHOTO €MHCTBA MUDPA;

c(hOpMHUPOBAHHOCTh YMEHHMS MPOBOAUTH PACUYETHI: C HMCIOJIb30BAHUEM IOHATUN
«MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» M «MOJIApHAs KOHIEHTPAIUSI»; MacChl
BEIIECTBAa WM 00bEMA raza mo U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKI[MU BEIIECTB; TEIUIOBOTO 3(PdeKTa peakiuu; 3HaUCHUsI
BOJOPOJIHOTO TOKa3aTeIsl PacTBOPOB KHUCIOT M IIEJOYEH C H3BECTHOM CTENEHbIO
IUccoIMalnu; Macchl (00bE€Ma, KOJIMUECTBA BEIIECTBA) MPOIYKTa peaKkIuu, €ClIu OJHO
W3 MCXOJHBIX BEHIECTB JAaHO B BHUJIE PACTBOpPA C OMPEACIEHHOW MacCOBOW OJEU
pPacTBOPEHHOrO BEIECTBA WM JaHO B H30BITKE (MMEET MPUMECH); JI0JIM BBIXOJ]A
POJYKTa peakiuu; 00bEMHBIX OTHOIICHUI ra30B;

c(hOPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUIAHUPOBATH M MPOBOJUTH
XUMUYCCKUN JKCTICPUMEHT (MPOBEJACHUE PEaKIMid MOHHOTO OOMEHa, MOATBEPIKIACHUE
KaueCTBEHHOTO0 COCTaBa HEOPTraHWYECKHUX BEILECTB, OINPEACICHHE CPEIbl PacTBOPOB
BEIIECTB C TMOMOIIbI0 WHIAUKATOPOB, WM3YYCHHUE BIMSHUS PA3IUYHBIX (HAKTOPOB Ha
CKOPOCTh XMMHYECKON pEeakiMM, pPEIICHUE HKCIEPUMEHTATIbHBIX 3a7ady [0 TeMaMm
«Mertamney u «Hemeramib») ¢ coOmofeHueM TpaBuil 0e30MacHOro0 OOpalieHus C
BEILIECTBAMH U JIA0OPATOPHBIM 00OpPYAOBAHHEM, (POPMYIHPOBATH LIE€JIb UCCIEIOBAHNUS,
MPEJCTaBIATh B Pa3IUyHON (QopMe pe3yiabTaThbl SKCIEPUMEHTA, aHAIU3UPOBaTh U
OIICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHMI: COOJIIONATh TpaBWja TMOJH30BAHUS XHUMHYECKOU
MOCYI0M U JTaOOpaTOPHBIM 000PYAOBAaHUEM, OOpAIIICHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKITUSMH TI0 BBITIOJHEHHUIO JTA00OPATOPHBIX XUMUYECKHUX OIMBITOB, YKOJIOTHUCCKH
11e71eCO00pa3HOTO MOBEACHUSI B OBITY U TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHUS
CBOET0 3JI0POBbSA, OKPYKAIOLIEH MPUPOJIHON CpEelbl U JOCTHUAKECHUA €€ yCTOWYMBOIO
pPa3BUTHS, OCO3HABaTh OIMACHOCTh TOKCHYECKOTO JCHCTBUS Ha JKUBbIE OpPTraHU3MBbI
ONPEAECTEHHBIX HEOPraHMUYECKUX BEIIECTB, TOHUMAas cMmbica nokaszareis 11K

cOPMHUPOBAHHOCTh ~ YMEHHUMW:  OCYIIECTBJISITH  1I€JICHANPABICHHBIM  TMTOUCK
XUMUYECKON WH(OpPMAIMU B PA3IMYHBIX HCTOYHUKAX (Hay4dHass U y4eOHO-Hay4dHas
auTepatrypa, cpeicTBa maccoBo uH(opmaiuu, WMHTEpHET M Apyrue), KPUTHUECKU
aHAIM3UPOBATh XMUMHUYECKYI0 WH(pOpMaIiuio, nepepadbarbiBath €€ W HCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM dueKkTpoHHbIe (LM pPOBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH
[Ipeamert oprannueckoit xumuu. Teopus
1.1 CTPOECHUS OPraHUYECKUX COCIMHEHUN A. 8 https://m.edsoo.ru/6 1HH8J58X
M. byrneposa
Hroro no pazgeny 8
Paznea 2. Yriesogopoasbl
[IpenenbHbIE YIIIEBOJOPOABI — AJKAHBI,
2.1 pedl I* AOPOA 5 https://m.edsoo.ru/LC5J74CMA
LUKJIOAJIKAHBI
HenpenenpHble yriIeBOAOPOALI: aIKEHEI,
2.2 pel yr HOPOA 14 1 https://m.edsoo.ru/OBNBOPH31
aJIKaIMEHBbI, ATTIKUHBI
2.3 ApomaThyeckue yrieBoaopoabl (apeHsbl) 8 https://m.edsoo.ru/3KLA1L.26M
[TpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB U
2.4 prpoa 4 HOPOA 4 https://m.edsoo.ru/RY6NBZAW4
uX nepepadoTka
2.5 ["anoreHnpon3BOHEIE YTIEBOIOPOIOB 4 1 https://m.edsoo.ru/JI9OENZ9M
Hroro no pazneny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. @enon 11 1 https://m.edsoo.ru/TJII36WGJS5
KapOonunbHble COeMHEHUS: albAeTUIbI U
3.2 P A e 21 1 https://m.edsoo0.rt/O2NWGJIZU?2
keToHbl. KapOoHoBbIe Kuca0Thl. Cl10KHBIS
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‘ a¢upsl. XKups
3.3 - YrueBobi 9 1 https://m.eds00.ru/962BYGF10
Hroro no pazneny 41
Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
4.1 Awmunbl. AMUHOKHACIOTEL. beku 12 1 2 https://m.edsoo.ru/K8B3H5PS 1
Hroro no pazgeny 12
Pa3pnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA
5.1 ‘ BricokoMoneKyIsipHbIE COEIMHEHUS 6 1 https://m.edsoo.ru/VLVADEWAB
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 102 3 6
[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dyeKkTpoHHbIe (LM pPOBbLIE)

Ne i/ Konrposbnusie  IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHH
Crpoenue atoma. [lepuoanueckuii
3akoH u Ilepuonnueckas cucrema
1.1 9 https://m.edsoo.ru/R39EAGIJPC
XUMHUYECKUX 3eMeHToB /1. U.
Menneneena
Ctpoenue BeniectBa. MHorooopasue
1.2 11 1 https://m.edsoo.ru/W4FD2VJF8
BEILIECTB
1.3 XHUMHYECKUE PEeaKUU 19 1 3 https://m.edsoo.ru/QHDIJZGESH
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hemerannsl 31 1 ‘ 3 https://m.edsoo.ru/9NCC2YQRJ
2.2 ‘ Mertamisl 23 1 ‘ https://m.edsoo.ru/YEU9WRIJ21
Hroro no pazneny 54
Paznea 3. Xumus u :Ku3Hb
M . X
3.1 CTOHBI TIOSHAHA B XHMUL. AHMUA I 9 https://m.edsoo.ru/2Q40I6 NXK
KU3HBb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8

[NPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoabHbie
padoTsbI

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

[Ipenmer u 3HaYeHNE OPraHUYECKON XUMUH,
IPEJCTaBICHUE O MHOIr000pa3uu
OpPraHMYECKUX COCAUHEHUN

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

DJIEKTPOHHOE CTPOCHHE aTOMa YIiepoa
(oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOXKHOCTH aTOMa yriiepoa

XuMHU4Y€ecKasi CBSA3b B OPraHMUECKUX
coenuHEeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBs3EH

Teopus cTpoeHHsI OPraHMYECKUX COCIUHEHUM
A. M. byrneposa

https://m.edsoo.ru/ODI6TSLI9R

https://m.eds00.ru/C42CCDYS5S

https://m.edsoo.ru/MIAFQ4PQO

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (PEKTHI B
MOJIEKYJIaX OPTraHUYECKUX COEAMHEHUN

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

[IpencraBnenue o kKIaccuPUKANA U
cucremaruueckas HomeHnkiarypa (IUPAC)
OpPraHNYECKHUX BEIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMHUHU

https://m.edsoo.ru/P6AQNOU22

https://m.edsoo.ru/M5DJYMPIM

Cucremarusanys 1 0000IeHrE 3HAHUHN 110
TEME

https://m.edsoo.ru/SKOA3EB67
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AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIa, HOMEHKIIATypa 1 U30MepHs,
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://m.edsoo.ru/SHWFWZ174

10

11

12

13

14

15

duznueckre 1 XUMUYECKHE CBOMICTBA aJIKAHOB

Haxoxnenne ankanoB B mpupoze. CriocoObl
MOJIYYCHUS U IPUMEHEHHUE AJIKAHOB

[Muknoankansl: obmmas Gopmyna,
HOMEHKJIATypa M U30MEpHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIOCOOBI
MOJTyYCHUS U IPUMCHEHUE

Pemenue pacuéTHbIX 3a7a4 Ha OIpe/ieJIeHHUE
MOJIEKYIISIPHON (hOPMYIIBI OPraHUYECKOTO
BELIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
2JIEMEHTOB, BXOZSAIINX B €70 COCTAB.
Cucrtemaru3zaius 1 00001IeHHe 3HAHUH 110
TeMe

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.
CTpyKTypHas ¥ LIUC-TPAHC-U30MEPHS aJTKEHOB

®Pu3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

https://m.edsoo.ru/GVS8LNQJ3X

https://m.edsoo.ru/AB2ZKXXIZ

https://m.edsoo.ru/Q4B5900Q1A

https://m.edsoo.ru/ED66JALEK

https://m.edsoo.ru/NCGOE2K0J

https://m.edsoo0.ru/6XZHRIRTW

16

17

CrniocoObl nostydeHus U NpUMEHEHNE aJIKeHOB

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHune 3TUIEHA U U3YYEHUE €T0
CBOMCTB"

https://m.edsoo.ru/YSODCR6ZN

https://m.edsoo.ru/HHCGPAVHS5
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Pemenne pac4€THBIX 3a/1a4 HA ONIPEACIICHHE

18 MOJIEKYJIIPHOHM (hOPMYJIbI OPTaHUUECKOTO https://m.edsoo.rt/XYWNMAYNA
BEleCTBa
AJKaiueHbl: CONPsHKEHHBIC, U30JIMPOBAHHBIE,
19 KyMmynupoBaHHble. OCOOCHHOCTH https://m.edsoo.ru/EKDS1USUV
AJIEKTPOHHOT'O CTPOCHUS
20 XUMUYECKUE CBOMCTBA CONPSKEHHBIX JTUECHOB https://m.edsoo.ru/M356GLRBE
CrniocoOblI MoTy4eHus U IpUMEHEHUe
21 https://m.edsoo.ru/KT8M 1N272
aJIKaJMeHOB
AJKWHBI: TOMOJIOTHYECKHH PsijI, 001as
OpMyJia, HOMEHKJIATypa, SJIEKTPOHHOE U
22 $opwy P P https://m.edsoo.ru/N65SWYKD93
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT,
buznyeckue cBoiicTa
23 XUMHUYECKUE CBOMCTBA aJTIKUHOB https://m.edsoo.ru/MQ7A03SUC
24 KauecTBeHHBIE peaKIMM Ha TPOMHYIO CBA3b https://m.edsoo.ru/45UN142UY
25 CrniocoOblI Mosty4eHus U NpUMEHEHUE alIKUHOB https://m.edsoo.ru/SYL7VWAMA
Pemienue 3agau: pacu€Tsl 0 ypaBHEHUIO
26 VH p yp https://m.edsoo.ru/Q7XMPZSRF
XUMUYECKON peaKnuu
CucreMmarusanys 1 0000IeHre 3HAHUI 110
27 https://m.edsoo.ru/IT9DNOPIN8
TeMe
ApeHBbI: TOMOJIOTHYECKUN Psifl, 001IIas
OpMyJia, HOMEHKJIaTypa. DJIEKTPOHHOE U
28 $opwy. P P https://m.edsoo.rut/ WNGDLBKS5D
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OeH301a B TOTyoJIa, uX (U3NYECKUE CBOMCTBA
XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKIUU
29 https://m.edsoo.ru/FCNHX9OWY 1

3aMCIICHHUA
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XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

30 MPUCOENUHEHNS, OKUCIIEHUE TOMOJIOTOB https://m.edsoo.ru/CSBNGDUCS
OeH3oI1a

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA https://m.edsoo.ru/F2K2CB5PG
Pemienue pacy€THbIX 33724 HA ONIPEACIICHUE

32 MOJIEKYJISIPHOUM (POPMYJIIbI OPraHUUECKOTO https://m.edsoo.ru/QFKSRGCXW
BEIIIECTBA

33 CrniocoOblI MoTy4eHus U IpUMEHEHHE apeHOB https://m.edsoo.ru/2VKLXNJZ4

34 ['eneTnyeckas CBsI3b MEXKIY Pa3IMYHBIMU hitps://m.cdsoo.ru/ | XTOMSTTE
KJIaCCaMH YTJIEBOJOPOIOB
Pacuérel no ypaBHEHUSIM XUMUYECKUX

35 peakiuii. Cuctemaruzanus 1 06001IeHNe https://m.edsoo.ru/9VBZTY4PI
3HAHMUH 10 TEME

36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl https://m.edsoo.ru/CK1CUWWEN

37 KameHHbIit yrofs it MpOAYKTEI ero https://m.edsoo.r/BDDEXD2FV
nepepadoTKu

38 Heds 1 criocodst € nepepadotin. https://m.edsoo.ru/ORE9Y2CYG
[TpumeHeHne TpOoaYKTOB NiepepaboTku HehTH
['eneTrveckast CBSI3b MEXKIY Pa3TnIHBIMHU

39 https://m.edsoo.ru/HQ22U8ZHE
KJIaCCaMH YTJIEBOJIOPOIOB
["asioreHonpon3BOIHEIE YTIIEBOIOPOIOB:

40 3JIEKTPOHHOE CTPOCHHE; PEAKIIUU 3aMEIECHNUS https://m.edsoo.ru/XX94BSSGR
rajoreHa
JelicTBue mienodei Ha TaJIOreHIIPOU3BOAHBIE.

41 BzaumoaeiicTBre TUTrajioreHaaIkaHoOB C https://m.edsoo.ru/FF11CTQKA

Marfuem u qMHKOM
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Cucremarusanys U 0000ILIEHUE 3HAHUN 1O

42 " " https://m.edsoo.ru/6XBYFOLLD
pazzneiny "YTriaeBoaopos
Kontponsnas padora Nel mo teme

43 " P P " https://m.edsoo.ru/EJHO0TTS0

YrieBoxopoasl

[IpenenbHbIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUYECKUH psij, oOmiast popmya,

44 paz, obuwas hopmy https://m.edsoo.ru/IONSKPMILB
CTPOEHHUE MOJIEKYJI, U30MEpUs, HOMEHKJIATypa,
KIaccupukanus, pusnyeckre CBOMCTBa
XUMUYECKUE CBOWCTBA MPEIETbHBIX

45 https://m.edsoo.ru/VHOGFCVLZ
OJIHOATOMHBIX CIIUPTOB
CriocoObI mosTydeHus 1 IPUMEHEHNE

46 https://m.edsoo.ru/NOHOJ3V 12
OJIHOATOMHBIX CIIUPTOB
[TpocTthie 3¢upbl: HOMEHKIATYpa U U30MEpPHUs,

47 0COOEHHOCTH (PU3NYECKUX U XUMHUYECKUX https://m.edsoo.ru/UUYC7UU21
CBONCTB
MHoOroaToOMHBbIE€ CIIUPTHI: ATUIECHTIIUKOJIb U

48 [JIMLEPUH, UX (pU3nUYecKre U XUMHUYECKue https://m.edsoo.ru/KMYAE65AX
CBOMCTBa
CriocoObI nostyueHus 1 IpUMEHEHNE

49 v P https://m.edsoo.ru/EU9L4B5SH6
MHOTOaTOMHBIX CIIMPTOB
®DeHoJT: CTPOCHHUE MOJIEKYITBI, (PU3UIECKHE

50 . https://m.edsoo.ru/0117TP1EX
cBoicTBa. TOKCHYHOCTH (heHoIIa

51 XuMHUecKue cBOMCTBa (heHoIa https://m.edsoo.ru/DRURODFRIJ

52 Cnioco0sI ToTydeHus 1 IpuMeHeHne (heHomna https://m.edsoo.ru/60B9BOAKU
[IpakTuueckas padora Ne 2. Pemenue

53 AKCIEPUMEHTAIBHBIX 3a7a4 10 Teme "CrupThl https://m.edsoo.ru/SHOIGNHMGK

1 (heHobI"
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Cucremarusanys U 0000ILIEHUE 3HAHUN 1O

54 https://m.edsoo.ru/J7BQQOWB6
TEME
AnbAETUBI U KETOHBI: JIEKTPOHHOE CTPOCHUE
KapOOHUIIBHOMN TPYIIITEI; TOMOJIOTHYECKHE

55 https://m.edsoo.ru/DHUDYUVGN
psansl, obmmast popmyna, U30MEpHs U
HOMCHKJIATypa
AJbIerunpl 1 KETOHBI: (DU3NYECKHE CBOMCTBA;

56 AeTIA (b https://m.edsoo.ru/FTMHFTV8V
peaKuy IPUCOSTHHCHUS
Peakiiuu okuciieHUs U KaueCTBEHHBIC PEaKIINH

57 https://m.edsoo.ru/MT7LK3HUT
AJIBJIETUI0B ¥ KETOHOB

58 CriocoOsblI MOTy9eHUS aTbJICTHI0B U KETOHOB https://m.edsoo.rut/KOSEDOZNC
OIHOOCHOBHEBIE IPEIEILHBIE KAPOOHOBBIE

59 a pent p https://m.edsoo.ru/3AG3MM12R
KHUCITIOTHI, 0COOEHHOCTH CTPOCHHS UX MOJIEKYII
H3omepus 1 HOMEHKIIaTypa KapOOHOBBIX

60 p yp . p https://m.edsoo.ru/88RK8HSL4
KHCTIOT, UX (pU3HUecKue CBOMCTBa
XUMHYECKHE CBOUCTBA IPEIEIbHBIX

61 best https://m.eds00.ru/FG799CLTC
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT
Oco0eHHOCTH CBOWCTB MypaBbUHOM KHUCIIOTHI.

62 https://m.edsoo.ru/NCRPAK4ZQ
MHoroo0pa3ue kKapOOHOBBIX KUCIOT
Oco0OeHHOCTH CBOICTB: HETIPEAETbHBIX U
apoOMaTHYECKNX KapOOHOBEIX, TUKAPOOHOBEIX,

63 p p FHiap https://m.eds0o.ru/PO7B20AZG
TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BHICIINX KapOOHOBBIX KUCIOT

64 [TonsiTHE O MPOM3BOIHBIX KAPOOHOBBIX KHCIIOT https://m.edsoo.ru/ASMQKWRS52
Crioco0bI MOTydeHus U IPUMEHEHUE

65 https://m.edsoo.ru/ZY83U8721

KapOOHOBBIX KUCIIOT
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CrnoxHnble 3(hUpbl: TOMOJIOTUYECKUN PAIL,
obmas Gopmya, ©30MepHst 1 HOMEHKJIATypa

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

67

68

69

Du3nYecKue U XUMUIECKIE CBOHCTBA 3PUpPOB

Pemenue pacuéTHbBIX 3a7a4: 110 YPaBHEHHIO
XUMUYECKON PEeaKIluy, Ha OMpeeICHIE
MOJIEKYJISIPHOU (POPMYJIIbI OPTraHHUYECKOTO
BEIIIECTBA

[TpakTrueckas padora Ne 3. Pemienue

9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Kap6onoBsie kucnotbl. CioxHbie dQupbI"

https://m.edsoo.ru/TCIGEW2K6

https://m.edsoo0.ru/K512Q0HVD

https://m.eds00.ru/OGEIG1Z76Q

70

Kupsl: ctpoenue, pusndeckne U XUMHIECKUE
CBOMCTBA (THIPOIIN3)

https://m.edsoo0.ru/9SIVVGAD3

71

72

73

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIIIIX
OCTAaTKH HEMPEIETbHBIX )KUPHBIX KUCIIOT.
JKups! B ipupone

Mpli1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
nx Moroiee aeiicteue. [lonsarue o
cuHTeTHYecKux Moromux cpencteax (CMC)

I'enernueckas cBs3b YTJICBOAOPOAOB U
KHCJIIOPOACOACPIKAINX OPraHUYICCKHUX
BCIICCTB

https://m.edsoo.ru/HAIOMQYA6

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

https://m.edsoo.ru/ASFISXVSU

74

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peaxkuuit

https://m.edsoo.ru/LZ5VLL2BX

75

CI/ICTCMaTI/BaLII/IH n O606H_ICHI/IC 3HAHUH 110
TEME

https://m.edsoo.ru/S§WMEF7D7

76

OO01mast xapakTepuCcTHKa YTIEBOIOB U
KJIacCU(UKAIUS yIIIeBOJ0B (MOHO-, TU-

https://m.edsoo.ru/01 RIX8HGR
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HOJIMCaXapubl)

Monocaxapuabl: pu3nYecKue CBOWCTBA U

77 https://m.edsoo.ru/SDKMBGIF6
HaXO0XJEHNE B IPUPOJIE

73 IIpuMeHeHne TIIIOKO03BI, €€ 3HaYCHUE B hitps://m.cdsoo.rw/6LSOBLNIO
KU3HEJEATEIIBHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa, MaJIbT03a U JIAKTO3a.

79 Haxoxaenue B mpupojie 1 NpUMEHEHHE https://m.edsoo.ru/OYDXJOOUH
JUcaxapuioB
[Tonucaxapuapl: CTpOEHUE MAKPOMOJIEKYIL,

80 ¢du3nveckre 1 XUMHYECKHE CBOMCTBA, https://m.edso00.ru/52Z6UKUNG
IPUMEHEHNE

81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX https://m.edsoo.ru/CPO60DRNM
Pemenue pacueTHbIX 3a7a4 Ha OIpe/ieJICHHUE

82 JIOJIX BBIXOJA IIPOAYKTa peakuu OT https://m.edsoo.ru/EVQI99REJH
TEOPETUYECKH BO3MOXKHOTO

23 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110 hitps://m.cdsoo.rw/YTA71SOGH
pasneny
KonrtponsHas padora Ne2 o reme

84 "Kucnopoconeprkaiiye opraHn4eckue https://m.edsoo.ru/40ZT3216M
coenuuenus"
AMUHBL: KTaccU(pUKAIM, CTPOCHNUE MOJIEKYII,

85 oOmas ¢popmysa, H30MepHsi, HOMEHKIIATypa 1 https://m.eds00.ru/64T9T10ZV
¢du3nueckne cBOMCTBa

26 XUMHYECKHE CBOMCTBA aH(PaTHUECKUX hitps://m.cdsoo.ru/MYCADL 1GD
aMHUHOB

g7 AHWINH: CTPOEHUE aHWIINHA, 0COOEHHOCTH hitps://m.cdsoo./FRTQTTUDA

XUMHYSCKHX CBOMCTB aHHMJIMHA
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CriocoObI mostyueHus 1 IpUMEHEHHE
annpaTHIEeCKuX aMUHOB

https://m.edsoo.ru/LCF82MVKH

&9

90

91

AMUHOKHUCIIOTBI: HOMEHKJIATYpa U U30MEpUs,
¢usnueckue cpoicTBa. OTHENbHBIC
IIPEACTABUTENHN O-AMUHOKHUCIIOT
XVMMHYECKUE CBOWCTBA aMUHOKHUCIIOT, X
OHMOJ0rn4ecKoe 3HaYeHHE aMUHOKHUCIIOT.

CuHte3 u TUAPOJIN3 MENTUA0B

benku kak mpupoIHbIC TOJIUMEPBI; CTPYKTYPHI
O€eJIKOB

https://m.edsoo.ru/RQIQFGFVC

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

https://m.edsoo.ru/C031GD96B

92

93

94

95

XUMHAYECKHUE CBOUCTBA OEIIKOB

A30Tc0/:[ep>KamHe TCTCPOUUKIINICCKHUC
COCOAMHCHUS. HYKHGI/IHOBLIC KHCJIOTHI: COCTaB,
CTPOCHUC U OuoJiornyeckas POJb

[Tpaktuyeckas padora Ne 4. Peenue
9KCHEPUMEHTAIbHBIX 33134 110 TeEMe
"A3oTcoaeprKale OpraHn4ecKue
coequHeHus"

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Pacnio3HaBaHuE OpraHUYECKUX COCAMHEHUI"

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

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

https://m.edsoo0.ru/NC46Z2YR7

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

96

KonTponbnas padota Ne3 o teme
"A30TcoepIKaIe OpraHuYeCKue
coequuenusa"

https://m.edsoo.ru/R69Q6G8OU

97

OCHOBHBIE TTOHITUS XUMUH
BBICOKOMOIJICKYJIAPHBIX COG,I[I/IHCHI/Iﬁ 1 METOJBI
HNX CHMHTE3a - OJIMMEpU3alusa u

https://m.edsoo.ru/7SVOQS 110N
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MNOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuzanus 1 nepepadoTka

98 1 https://m.edsoo.ru/1U7TEQ648Y

IJ1aCTukKa

DnacToMepbl: HaTypallbHbII CHHTETHYECKHE

99
Kaydyku. Pesuna

1 https://m.edsoo.ru/SO6ALFPLS

BonoxkHna: HatypalibHbIE, HUCKYCCTBEHHBIE,
100 cuHretnyeckue. [lonrumepsl cnenuanbHOro 1 https://m.edsoo.ru/DQOJRVK4H
Ha3HAYCHUS

[IpakTuyeckast pabora Ne 6. Pemenue
101 JKCIIEPUMEHTAJIBHBIX 3a71a4 110 TEME 1 1 https://m.edsoo.ru/Y 1QQLRSOP

"Pacrio3zHaBaHue 1acTMacc U BOJIOKOH"

O06o0011eHNEe U CUCTEMAaTH3aIMs U3YYEHHOTO
102 MaTepuaia 1o reMe "'BbICOKOMOJIEKYIISIpHbIE 1 https://m.edsoo.ru/REGCOZS45

coenqnueHusa”
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 6
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11 KJIACC

KoanuecTBo 4acoB

Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Koutpoabn IpakTHyeckune
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
ble paboThI padoThI

Atom. CocTaB aTOMHBIX s7€p. XUMUUECKUM

1 1 https://m.edsoo.ru/NOPBJ3G7]
aseMeHT. M30TOnEI
CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB,

2 1 https://m.edsoo.ru/9IMTBPF8US5
KBAHTOBBIE YHCJIa
Kiaccudpukanust XuMHUIeCKHX 3JIEMEHTOB (S-, p-, d-,

3 1 https://m.edsoo.ru/MDGLT301C
f-an1eMeHThI)
Pacnipenenenue 31€KTpOHOB O ATOMHBIM

4 1 https://m.edsoo.ru/HNSVIRET?2
opOuTansm
DJeKTpOHHBIE KOH(PUTYpAIIUX aTOMOB 3JIEMEHTOB B

5 p ¢ "yp 1 1 https://m.edsoo.ru/S6MO011PUG
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUU
DIEeKTPOHHBIE KOH(PUTYpPALIUH HOHOB.

6 P (urypan 1 https://m.edsoo.ru/3ZORH4PQL
DIEKTPOOTPULIATETLHOCTh
ITepronnueckuii 3akoH u [leprnonnueckas cucrema

7 xuMmudeckux sneMeHnToB . 1. Menzaeneesa, cBsizb € 1 https://m.edsoo.ru/RRTS1FRBD
COBPEMEHHOM TeOpHUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX

8 3JIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U 1 https://m.edsoo.ru/M2BG8LQGU
CJIOKHBIX BEIIECTB MO TPYIIaM U MepHoIaM

9 CucreMaruzaiys 1 0000IIeHNe 3HAHUHI 110 TEME 1 https://m.edsoo.ru/FOHYMABMC
Buner xumnueckoul cBsa3u. MexaHu3MEl

10 1 https://m.edsoo.ru/YSFOZQORM

00pa3zoBaHus KOBAJICHTHOH CBsI3U. BogopoaHas
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CBsA3b. MeXMOJIEKYJIISIPHBIE B3aUMOIEHCTBHS

11

12

13

BaneHTHOCTD ¥ BaJICHTHBIE BO3MOKHOCTH aTOMOB.
CBs13b JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
T€OMETPUYECKUM CTPOECHUEM

HpC,I[CTaBJ'ICHI/IH O KOMIIJICKCHBIX COCAUHCHUAX:
COCTaB 1 HOMCHKIJIATypa

BemectBa MOJICKYJIIPHOT'O U HCMOJICKYJIAPHOI'O
CTPOCHH. Turmbr KPpUCTATNIMYCCKUX PCIUICTOK U
CBOMCTBa BCIICCTB

https://m.edsoo.ru/FLOBCCB2E

https://m.edsoo.ru/PNUHMOOP5

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

14

15

16

[TonsTue o nucnepcusix cuctemax. Ilpencrasnenue
0 KOJUIOUJHBIX pacTBOpax

VcTuHHBIE paCTBOPBI: HACBILEHHBIEC U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnorunaparst

CnocoObl BBIPAXKCHUA KOHIICHTpAIUU paCTBOPOB

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

https://m.edsoo.ru/MI2GZKJI8B

https://m.edsoo.ru/ZUAKS9SXC

17

Pemenue 3a1a4 ¢ UCMOJIB30BAaHUEM TTOHSITHIA
""MaccoBast J10Jisl pacTBOPEHHOTO BelecTra',
"MoJIsIpHast KOHIIeHTparus'"

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

18

19

Knaccudukanus 1 HOMEHKIATypa HEOPraHHYECKUX
BEIIIECTB

CI/ICTeMaTI/BaI_II/IH n 0606H_[CHI/IC 3HAHUH 10 TEME

https://m.edsoo.ru/Y3JUK9MC4

https://m.edsoo.ru/7LEFEQOFMS5

20

KonTponbhas padorta Nel no temam "CtpoeHue
atoma. [lepnognueckuii 3axkoH u lleproanyeckas
crucTemMa XuMudeckux anemeHToB /1. U.
MenneneeBa", "CTpoeHue BelecTBa.
Mmuoroo6pa3ue BerecTs"

https://m.edsoo.ru/SARJUK9HZ

21

Knaccudukanmst XaMUIecKuX peakiuii B

https://m.edsoo.ru/ZOMZMSEREE
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HEOPraHMYECKOM U OpraHM4ecKON XUMUHU. 3aKOH
COXPaHEHHs MacChl BEIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHMS] DHEPTUN IPA XUMHYECKHUX PEAKIHAX

TennoBbie 3 (HEKTh XUMUYECKUX PEaKIUii.

22 https://m.edsoo.ru/9TSXHFMT4
TepMoxuMHUUueCKUEe ypaBHEHUS
Brliuucnenust no ypaBHEHHUSIM XUMHUECKUX PEAKIUI

23 https://m.edsoo.ru/VSWAVUXOH
Y TEPMOXUMUYECKUM YPAaBHEHUSIM
CKOpOCTh XMMUYECKOH peakiuu, €€ 3aBUCUMOCTb

24 https://m.edsoo.ru/DSEHNDI9EL
OT pa3iuuHbIX (akTopoB. KaTanus u karaan3aTopsl

25 ['oMoreHHsbIe ¥ reTeporeHHbIE peakuun https://m.edsoo.ru/RNSPOZ7YO
[TpakTuueckas padora Ne 1 no teme "Bnusiaue

26 pa3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON https://m.edsoo.ru/NGQOSITY7
peakuun"
OOpaTtuMbie U HEOOPATUMBIE PEaKIIUU.

27 P P pedrt https://m.edsoo.ru/XHPQ3BRAJ
XHUMHYECKOE PAaBHOBECHE
[IpakTuueckas pabora Ne 2 no teme "BnusHue

28 pa3IUYHBIX (PAKTOPOB HA MOJIOKEHUE XUMUIECKOTO https://m.edsoo.ru/UMB65DAVK
paBHOBecHs"
OnexrponauTHueckas auccouuanus. CUIbHbBIE U

29 https://m.edsoo.ru/SUIMTOHPO
cinalple AMeKTponnuThl. CTeNeHb TUCCOLUAuU
HNonnoe npounssenenue Boapl. Cpena BOJHBIX

30 pactBOpoB. Boopoanslii nokaszarens (pH) https://m.edsoo.ru/7S6FENI1YU
pacTBopa
I'maponus coneit. Peakiium, mpoTekaromue B

31 P 1 P = https://m.edsoo.re/LSHMAMHLJ
pacTBOpPAxX ANMEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o teme "XumMuyeckue

32 https://m.edsoo.ru/RDSCXFMNS

pEeaKIuu B pacTBOPaxX IEKTPOIUTOB"
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OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC pCaKknuu.

33 . https://m.edsoo.ru/AF9ATHSZT
BakHelmme OKUCINTENN U BOCCTAHOBUTEIH
MeTo1 3IeKTPOHHOT0 (3JIEKTOHHO-UOHHOT'O

34 AL TICKTP ( ) hitps://m.cds0o.r/LCSPR4PCZ,
OaJtanca

35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB BELIECTB https://m.edsoo.ru/7UCOBIP3Q

36 Pemienue 3agayu pa3auvyHbIX TUIIOB https://m.edsoo.ru/MBRCJ2BHV

37 Pentenune 3a1a4 pa3nnyHbIX TUIIOB https://m.edsoo.ru/REEKUYHAU
Cucremaruzanusa U 0000IIEeHNAE 3HAHUN 10 TEME

38 " " https://m.edsoo.ru/O0CUUKMF1

XUMUYECKUE PEAKIIUN

KonTtponpHas padora Ne2 mo reme "Xummueckue

39 " https://m.edsoo.ru/E120ZSNS?2
peakuuu
ITonoxxenue Hemeraios B Ilepuoanueckoit
CHUCTEME XUMHUYECKUX deMeHTOoB /I. .

40 https://m.edsoo.ru/S2TIIG534
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB.
dusuyeckue cBOUCTBAa HEMETAILIIOB
AnnoTponus HeMeTaUIOB (Ha MpUMepe KHUcIopoaa,

41 p ( p p pos https://m.edsoo.ru/DKHVETX6S
cepsl, pocdopa u yrieposa)
Bonopon: monydenue, hu3ndecKrue 1 XUMAYECKIE

42 le POt ¥ ¢ https://m.edsoo.ru/EOAB3TJZ2
cBorcTBa. ['mapuasl
l"anmorensl: HaXOXIEHHUE B IPUPOJE, CIIOCOOBI

43 . https://m.edsoo.ru/SESM200XI
nory4eHus1, GU3NIeCKue U XUMHIECKUE CBOMCTBA
T"amorenoBomopoasl. Baxkueime

44 AOPOA https://m.edsoo.ru/FWWHG6A36J]
KUCJIOPOACOAEPKAIINE COCTMHEHNS] TAJIOTE€HOB
JlaGopaTopHbIe U TPOMBITIICHHBIE CITOCOOBI

45 MOJTy4YeHHs TanoreHoB. [[pumMeHenne raioreHoB u https://m.edsoo.ru/ULSR2WQ2T

UX COEOUHEHUN
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[IpakTuueckas padora Ne 4. Pemenue

46 https://m.edsoo.ru/VIHPYU202
AKCIEpUMEHTAIBHBIX 33724 110 Teme "["amorensr"”
Kucnopoa: nabopaTopHblie U TPOMBIIUICHHBIC

47 CHOCOOBI NOMYYEeHHUs, PU3NIECKUE U XUMUIECKHE https://m.edsoo.ru/SLQHHJCFF
cBoiictBa. O30H. [IpuMeHenue kucnopoaa u 030Ha

48 OKCHUJIbI U IEPOKCHIBI https://m.edsoo.ru/AMRVPMQAI

49 Pemienue 3agau pa3auvyHbIX TUIIOB https://m.edsoo.ru/Q8LS0HZYY

50 Cepa: HaxoMICHHE B NPHPOAC, CTIOCOOE! . https://m.edsoo.ru/3J ASFNQQK
MOJTyYeHUsI, PU3NICCKUE K XUMUICCKHIE CBOHCTBA

51 CepoBoaopon, cyiabhuibl https://m.edsoo.ru/PMO9PHT23

52 KHC10pOACOAEPIKAILIHE COCHHEHHS CEPEL. https://m.eds0o.ru/8TN3SZ505
Oco06eHHOCTH CBOMCTB CEPHOM KHCIIOTHI
[TpakTuueckast pabota Ne 5. Pemenue

53 JKCIIEPUMEHTANBHBIX 3a1a4 1o Teme "Cepa u e€ https://m.eds00.ru/9S76ZZRFW
coenqnuenusa”
A3OT: HaXO0Xk/IEHHE B IPUPO/IE, CTIOCOOBI

54 noNyueHus1, GU3NYECKUE U XUMUIECKIE CBONCTBRA. https://m.edsoo.ru/[ZPKO7C4P
AMMUaK, HUTPUJIBI

55 Kuciiopoziconepaitiue CoeIMHeHIA a3ota. https://m.eds00.ru/271860BC3
Oco0eHHOCTH CBOICTB a30THOM KUCIIOTHI
[IpumeHeHune a30Ta U €ro COeNMHEHNUU. A30THBIE

56 https://m.edsoo.ru/MO1P034QF
yaoOpeHust
docdop: HaXOkKAEHUE B IPUPOJE, CIOCOOBI

57 NOJy4YeHus1, PU3NUECKue U XMMUYECKHEe CBOMUCTBA. https://m.edsoo.ru/PXZ017ZQS0
®ocounst u pochun

58 Oxkcuapl hochopa, pochopconepxaririe KUCIOTHI. https://m.eds00.ru/0OZT28DNQ
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Comu pochopHOt KUCITOTHI

[Tpumenenue pocdopa u ero coenMHEHHIA.

59 https://m.eds0o0.ru/99E3JYYTM
dochopubie ynoOpeHus
[TpakTuueckas padora Ne 6. Pemenue

60 SKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe "A30T U https://m.edsoo0.ru/97LCBYXY?2
dbocdop u ux coenuHeHUs"
VYriepoa: HaXOXIEHUE B IPUPOJIE, ATTIOTPOITHBIC

61 MoauduKaIu; GU3NIECKUE U XUMHICCKUE https://m.edsoo.ru/TIWDS30OTDR
CBOMCTBA, TPUMEHEHHUE
Oxcup yriaepoga(Il), okeng yrinepona(IV),

62 A yraepoza(Il) . A yraepona(1V) https://m.edsoo.ru/6DLNT13TE
yroJbHasl KUCJIOTa U €€ CONn

63 Pemienue 3a1au pa3auyHbIX TUIOB https://m.edsoo.ru/PQWKCINIX
Kpemuuii: HaxoxIeHUE B IPUPOJIE, CITOCOOLI

64 P s PHPOI N https://m.edsoo.ru/R7FY3Y3BW
MoNyueHusi, PU3NYECKUE U XUMHUYECKHE CBONCTBA
Oxkcupn kpemuus(1V), kpeMHueBas Kucnora,

65 https://m.edsoo.ru/NTQOS329K
CHIIMKATEI
IIpuMmeHenne kpeMHHUS U ero coeauHeHni. CTeKIo,

66 P P a https://m.eds00.ru/IXJO0600T
€ro MoJy4yeHue, BUIbl CTEKIIA

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.eds00.ru/S5319XD1S
CucreMaruzaius 1 0000IIeHNe 3HAHUHI 110 TEME

68 " " https://m.edsoo.ru/QCSGMOTFS

Hewmeramisr

69 KonTtponsHas padora Ne3 no teme "Hemetanmsr" https://m.edsoo.ru/VPSTECAFI
AHanmm3 pe3yabTaToB KOHTPOJIbHON paboTHI,

70 https://m.edsoo.ru/LAOAONS5J7
KOPPEKILHsI OIINOO0K
[Tonoxxenne merainos B llepuoauueckon cucreme

71 https://m.edsoo.ru/57FR91QP1

XUMHUYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
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SJICKTPOHHBIX 000JI04EK aTOMOB METAJLJIOB

OO6mue ¢puznuecKre CBOMCTBA METAILIOB.

72 https://m.edsoo.ru/ICNOR6AKW
[IpumeHeHre METAIIOB B OBITY M TEXHUKE

73 CnnaBbl MeTaiioB. Koppo3ust MmeTaiioB https://m.edsoo.ru/1V3XS7EXT

74 Pemenue 3aga4 pa3inuyHbIX TUIIOB https://m.edsoo.ru/HCZY575D9
DIIEKTPOXUMUYECKUN P HAIPSHKEHUM METAIIJIOB.

75 https://m.edsoo.ru/SWJLF3YLW
O6mmue criocoObl MOTYyYEHUSI METAIIIOB
OO61as xapakrepucTika MetamuioB [A-rpynmsl
Ilepronnueckoit CUCTEMBI XUMUYECKHUX SJIEMEHTOB.

76 Hatpuii u xanuii: nonydyenue, puznueckue u https://m.edsoo.ru/'W4VWNSJSE
XUMUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX
BEILECTB U UX COCIMHEHU
O61as xapaktepucTuka MmetamioB IIA-rpynmst
[lepnonnueckoi cUCTEMbl XMMUYECKUX 3JIEMEHTOB.

77 Marnuii 1 KajablUuii: nodydeHue, Gu3nyeckue u https://m.edsoo.ru/Q4YBTZ3RY
XUMUYECKHE CBOMCTBA, IPUMEHEHHE MPOCTHIX
BEILECTB U UX COECIMHEHU

78 JKécTtkocTh BOMIBI M CLIOCOOBI €€ YCTPaHEHUS https://m.edsoo.ru/609WLKNTN
AmoMuHUR: IonyueHue, Gu3ndecKue u

79 g https://m.edsoo.ru/OZHBSJBQ6
XUMUYECKHE CBOWCTBA, MPUMEHEHHE
AmMoTepHbIe CBOHCTBA OKCH/IA U TUIPOKCHIA

80 AIFOMUHYS, THAPOKCOKOMIUJIEKCHI AIIFOMUHHUSA, UX https://m.edsoo.ru/RM2IRHCBM
MIPUMEHEHUE

81 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edso00.ru/ZCTIX7CQ3
[Ipaktuueckas padora Ne 7. Pemenue

82 AKCIIEPUMEHTAIBHBIX 33724 10 TeMe ""MeTaisl https://m.edsoo.ru/ZR9H28T3K

rJIaBHBIX oArpynm"
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OO01mas XxapakTepuCcTHKa METaNIOB TOOOYHBIX

83 noarpym (b-rpymim) [lepuoanueckoii cucTeMbl https://m.edsoo.ru/INZNM9J50
XUMUYECKHX JIEMEHTOB
Du3nyecKue 1 XUMUYECKHE CBOMCTBA XpOMa U €ro

84 . https://m.edsoo.ru/EMH85SBQNN
COCIMHEHUH, UX TPUMEHEHUE
Baxueiimme coequnenus Mapranna. [lepmanranar

85 . https://m.edsoo.ru/TVZPFX8X4
KaJIus, €r0 OKUCIIUTEIbHBIE CBOMCTBA
®du3nueckue 1 XMUMHYECKUE CBOICTBA Kelle3a U ero

86 coenuHeHuil. [lonyueHnre u npuMeHeHue CIIJIaBOB https://m.edsoo.ru/71 YSMIGSD
Kenesa
Pu3nyeCcKue 1 XUMUYECKHE CBOMCTBA MEIH U €€

87 . https://m.edsoo.ru/GET21.9K3X
COCTMHEHUH, NX TPUMEHEHNE
du3nueckue 1 XUMHUYECKUE CBOMCTBA IIMHKA U €T0

88 COCIMHEHUH, NX TPUMEHEHHE. https://m.edso0o0.ru/O4C5QKBE]
I'mapokcokoMIIeKChI IMHKA
[Tpaktuyeckas padora Ne 8. Pemenue

89 SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe "MeTaibl https://m.edsoo.ru/BAJAYWS82G
no0oYHbIX moArpymm"

90 Pemenue 3a1ay pa3nu4HbIX TUIIOB https://m.edsoo.rw/EI77EUHQZ
O06o01eHne 1 cucTeMaTu3aIus N3y4eHHOTO

91 " " https://m.edsoo.ru/NHKRDJUTS
Marepuaa 1o teme "MeTtamisl

92 KonTtponsHas padora Ne 4 mo Teme "Mertamibr" https://m.edsoo0.ru/4Z62V30B 1
AHanmm3 pe3yabTaToB KOHTPOJIBbHON paboTHI,

93 https://m.edsoo.ru/KGZODOKTT
KOPPEKILHsI OIINOO0K
Posib xuMum B 0b6ecrieueHuH YCTOMYUBOTO Pa3BUTHSA

94 yejoBeuecTBa. [loHsATHE 0 HAYYHBIX METOAAX https://m.edsoo.ru/SSTSRWKS8

HCCJIEIOBAaHUS BEIIECTB
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Hayunbie npuHUIUIIBI OpraHU3alMH XUMUYECKOTO
95 pou3BoJICTBA. [IpoMbliieHHBIE CITOCOOBI 1 https://m.edsoo.ru/V4Y20W8UR
MOJIyYEHUs] BXKHEHUILINX BEILIECTB

XHMHYECKOE 3arpsi3HEHUE OKPYKaIOLEl Cpeibl U

96 1 https://m.edsoo.ru/HFYWAQIVW

€ro nocCjacaACTBuUA

XuMus u 300POBLC YCIIOBCKA. HeKapCTBCHHHe

97 1 https://m.edsoo.ru/992MUF415

cpescTBa

Xumus nuiy. Pojib XuMuU B 00€eCIieueHuu
98 . HI 1 https://m.edsoo.ru/BTM3AEKNW
[MUILEBOU 0E30IIaCHOCTH

Kocmernueckue u mapgromepHbie CpeicTBa.

99 1 https://m.eds0o.ru/0V85PPBKW
briToBas xumusa
XUMHS B CTpOUTENLCTBE. BaxkHelne

100 p 1 https://m.edsoo.ru/5SFX2N2T3J
CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIE MaTEPHAIIbI
XUMHA B CEIBCKOM X03diicTBe. OpraHnueckue u

101 p 1 https://m.eds00.ru/YY395RQAJ

MUHepaJIbHbIEe YJ00peHUs

CucreMarusais U 0000IIeHNE 3HAHUHA 10 TEME
102 1 B 1 https://m.edso0o. ru/IGMSCPOK9
«XUMUS U KU3HD)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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IMPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TpeOGOBAHUSA K NPEAMETHBIM pe3yJibTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero odpa3oBanus

1

Biianenue cucreMoi XMMUYECKUX 3HAaHUN, KOTOPAst BKIIIOYAET:

1.1

OCHOBOIOJIArarolue MOHATUSA  (XUMUYECKUI  3JEMEHT, aTOM, HW30TOIIbI,
3JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-dDIIEKTPOHHBIE OpOUTAIM ATOMOB, OCHOBHOE
U BO3OYXKIEHHOE  COCTOSSHME  aTOMa, MOH, MOJIeKyJa, BaJCHTHOCTb,
JIEKTPOOTPHULIATENIBHOCTD, CTENIEHb OKHMCIEHUS, XUMHUYECKas CBA3b (G- M T-CBA3b,
KpaTHbIE CBSI3M), THOpUIM3alLlMs aTOMHBIX OpOUTallel, KpUCTaUInYecKas peleTka,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIA O00BEM, MOJSIpHAs KOHIICHTPALUS, PAaCTBOPHI
(MCTUHHBIE, AMCIEPCHBIE CHUCTEMbI), KPHUCTAIJIOTHAPATBI, YIJIEPOAHBIM CKeJeT,
(byHKLIMOHANBHAS TpYIINa, pajuKaj, U30Mephl, CTPYKTypHas (opMmyia, nuzomMepus
(cTpykTypHas, reoMerpuyeckas (LHUC-, TPAHCU3OMEPHs), TOMOJOTHYECKUU PA/I,
TOMOJIOTH,  YIJIEBOAOPOJbI, KHUCIOPOJA- U  a30TCOAEpXKALLUE COEAUHEHUS,
OMOJIOTUYECKM aKTUBHBIE BemiecTBa (YIJaeBOJbl, KHUpbI, OEIKH), MOHOMEp,
MIOJINMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS, KPEKHHT,
pUGOPMUHT, TUIBl XMUMHUYECKHUX peakUuil (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE,
9K30- U JHJOTEPMHUYECKHE, PEAKIIMM HOHHOIO OOMEHa, FOMO- U TeTepOreHHBIE,
oOpatumble M  HeoOpaTUMBbIE), pPACTBOp, OJEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAsT ~ JUCCOLMALMS,  CTENeHb  JUCCOLMALUU,  OKHUCIHUTEIb,
BOCCTAaHOBUTENb, D3JIEKTPOJIU3, CKOPOCTh XUMHUYECKONW peakluu, XHUMHUYECKOe

paBHOBecCHE)

1.2

1.3

TEOPUU U 3aKOHBI (TEOpUs. XUMHUYECKOTO CTPOEHUSI OpraHMYecKux BemecTB A.M.
byrnepoBa, Teopus 3JIEKTPOIUTUYECKON auccouuanuu, llepuommyeckuii 3akoH
J.U. MeHnneneeBa, 3aKOH COXPaHEHHsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SI3bIK  XMMHHM, MHPOBO33PEHUECKHME 3HAHUSA, JIeKAIlMe B OCHOBE IOHMMAaHUS
NIPUYMHHOCTH M CHCTEMHOCTM  XHMHMYECKMX  SIBIIEHUH,  COBPEMEHHBIE
NPEACTABICHUS. O CTPOCHUM BEIECTBA HAa AaTOMHOM, MOJIEKYJIIDHOM U
HaJMOJIEKYJIIPHOM YpPOBHSX

IIPEACTABICHUS O MEXaHU3MaX XHMHMUYECKUX pEaKUUd, TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MNPOTEKAHMS, O XUMHUYECKOM PaBHOBECHH,

AUCIICPCHBIX CUCTEMAX
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1.4

1.5

(akToNOrMuecKue CBEIECHUS O CBOWCTBAxX, COCTaBe, MOJYYEHUU H OE301acHOM
UCIOJIb30BAaHNN BaKHEUIITNX HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIeATEIbHOCTH YEJI0OBEKa

oOmiye HayyHble TMPUHLHUIBI XMMHYECKOTO TMPOM3BOJACTBA (Ha MpUMeEpe

MIPOU3BOJICTBA CEPHOM KHCIOTHI, aMMHAaKa, METaHOJIa, IEpepadOTKU HEPTH)

CdhopMupoBaHHOCTH YMEHHIA BBISBIISTH:

2.1

XAapPaKTCPHBIC TMPU3HAKKW ©W B3aUMOCBA3bL H3YUCHHBIX HOHHTHﬁ, IIPpUMCHATH
COOTBCTCTBYIOIIUC IMOHATHUA IPU OIMMCAHUN CTPOCHUS U CBOMCTB HCOPTaHNYCCKUX

" OPraHUuYCCKHUX BCIICCTB U UX npeBpameHI/Iﬁ

2.2

3.1

B3aMMOCBSI3b XHMHUYCCKHUX 3HAHHM C IIOHATHSMHU H MMPpEACTAaBICHUAMU OPYTUX
npeaMETOB  JIA 0oylee OCO3HAHHOIO MOHUMAHHUS M OOBICHEHMS CYIIHOCTH

MAaTCPpHAJIbHOI'0 €AMHCTBA MHpPaA
C(bOpMI/IpOBaHHOCTb YMEHHS UCIIOJIB30BATh!:

HauMMCHOBAHHUA XUMHWYCCKHX COC,I[I/IHCHI/Iﬁ MCKAYHAPOAHOI'O COKO3a TeopeTquCKOﬁ
n HpHKJIaIIHOﬁ XUMHUU W TPUBUAJIBHBIC HAa3BaHWA BCIICCTB, OTHOCAIIHUXCA K

HU3YUYCHHBIM KJIaCCaM OPraHUYCCKHUX U HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

3.2

XUMHAYECKYI0 CHUMBOJHKY JJISI COCTaBJICHUS (OPMYJT HEOPTaHUYECKHUX BEIIECTB,
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTBIX, COKPAIEHHBIX U CKEJIETHBIX)

(dbopMyI1 OpraHMYECKUX BEIIECTB

4.1

4.2

4.3

CdopmupoBaHHOCTH YMEHHUS KIIACCUPUITUPOBATH:
HEOPraHWYeCKUe BEIECTBA, CAMOCTOATENFHO BHIOMPATh OCHOBAHMS U KPUTEPUU IS
KJIacCU(PHKAIIMU N3Y4aeMbIX XUMHYECKUX O0HEKTOB
OpraHMYecKHe BEIECTBA, CAMOCTOSITENILHO BHIOMpPATh OCHOBAaHUSI W KPUTEPUH IS
KJ1accu(UKaIny U3y4aeMbIX XUMUYECKHX 00bEKTOB
[0 Pa3IMYHBIM TpPU3HAKaM (YHCIY U COCTaBY pPEarupyrolluX BEIIECTB, TEIIOBOMY
¢ dexTy peakiuu, W3MEHEHHUIO CTENeHEeW OKHCIIEHHSI 3JI€MEHTOB, O0paTHUMOCTH

PEaKIK, yJacTHIO KaTalln3aTopa)

ChopmupoBaHHOCTh YMEHHS XapaKT€PU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U BO30YKIEHHOM COCTOSIHUM) M MOHOB XMMHUYECKUX 3JIeMeHTOB 1 — 4
nepuonoB llepmoamueckorn cucremsl .M. MenneneeBa W HX BaJCHTHBIE
BO3MOXKHOCTH, HCIIOJNB3YySl TMOHATHA S§-, p-, d-DJIEKTPOHHBIE  OpOHUTAIH,

SHEPIreTHUYECKUE YPOBHU

CpopMHUpPOBAaHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB

XHUMHUYCCKUX 3JIECMCHTOB U 06p33yeMBIX MU CO@]II/IHGHI/Iﬁ o IepuoaaM M rpymniam

ChopMHpOBaHHOCTh YMEHHUS COCTaBISATh YPABHEHHS XUMHUYECKMX peaKUUd u
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PacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ IoCpeACTBOM COCTaBJICHUA

ANEKTPOHHOrO OallaHca 3TUX peaklui

7.2

7.3

8.1

8.2

10

10.1

10.2

YpaBHEHHUS PEAKIUN pa3IMYHBIX THUIIOB; IOJIHBIE W COKpAIIEHHBIE YpaBHEHUS
peakuuii HOHHOro 0OMeHa, YYUThIBasl YCIIOBUS, IPU KOTOPBIX ATH peakluu UAYT 10
KOHIIa

peakuuii  TUApPONIM3a,  peakuMili  KOoMIUIeKcooOpa3oBaHus  (Ha  mpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )
CdhopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATh:

Ha KOHKPETHBIX NpUMeEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOW CIIOCOOHOCTH
OpPraHMYECKUX COEIMHEHUN OT KPAaTHOCTU W THUIIA KOBAJEHTHOW CBS3U (G- U T-
CBSI3U), B3aUMHOTO BJIMSIHHS aTOMOB M TPYNIl aTOMOB B MOJIEKYJaX, a TaKXe OT

0COOEHHOCTEH peali3anuu pa3IMdYHbIX MCXaHNU3MOB ITPOTCKAHUA peaKHI/Iﬁ

XapaKTCPHbIC XUMHNYCCKHEC CBOICTBa BCIICCTB COOTBECTCTBYHOIIIUMU

OKCIICPUMCHTAMH U 3aIlIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHI/Iﬁ

ChopmupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh COCTAaB M Ba)KHEWIINE CBOMCTBA
BEILIECTB, MPUHAISKAINUX K ONPEACNIEHHBIM KilaccaM M TpylrnaMm COeIHMHEHUH
(IpocThie BelecTBa, OKCUIBI, THAPOKCUIBI, COJIH; YIIIEBOJAOPO/IbI, POCThIE d(PUPHI,
CIUPTHI, (DEHOJIBI, aTbJACTHIBI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIE d(PUPHI,

KHUPBI, YTIEBOIbI, AMUHBI, AMUHOKHUCIIOTHI, OCITKU)

ChopMupoBaHHOCTb YMEHHS MPOBOJIUTH PAcU€Thl MO XUMHUYECKUM (popmylam U
YpaBHEHMSM XMMUYECKHUX PEaKIil ¢ UCTIOIb30BaHNEM (PU3NYECKUX BETUUMH:!

Macchl (00BEMa, KONIMYecTBAa BEIIECTBA) MPOJAYKTAa pPEaKLUU, €CIH OAHO U3
UCXOJHBIX BEIIECTB JTAHO B BHUJE PACTBOPA C ONPEIEIEHHONM MacCOBOM IOJEH

PacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET IPUMECH )

MaccoBOW WJIM 00BbEMHOM 107U, BBIX0J1a IPOAYKTA PEAKIIMU

10.3

Ter10BOTO 3 dexTa peakiui

10.4

00BEMHBIX OTHOIICHHH Ta30B

10.5

M0 HAXOXJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Bianenne cucteMoil 3HaHMK O METOJAaX HAay4HOIr'O ITO3HAHMS SIBICHUH IPUPOJIBI,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX W YMEHHE IPUMEHATH 3TH 3HAHUS IIPU
HKCHEPUMEHTATBHOM MCCIIEJIOBAHUM BELIECTB W NS OOBACHEHHS XHUMHYECKHX
SIBJICHUH, UMEIOIIMX MECTO B IPUPOJIE, MPAKTUUECKON NEATEIbHOCTH YEJIOBEKA U B

MOBCEIHEBHON KU3HU

12

CdopmMupoBaHHOCTh YMEHHSI MPUMEHSTH (MCIIONB30BaTh) 3HAHUS O COCTAaBE U
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13

CBOMCTBaX BEILECTB I AKCIEPUMEHTAIbHON MPOBEPKH THMIIOTE3 OTHOCUTEIHHO
3aKOHOMEPHOCTEH MPOTEKaHWsI XUMHYECKUX peakuii ¢ MPOTrHO3UPOBAHUS
BO3MOKHOCTEH HMX OCYILIECTBJICHHUS; CHCTEMHBIE XHWMWYECKHUE 3HAHUS IS
OOBSICHEHUS W TMPOTHO3UPOBAHUS SIBIICHUW, HWMEIOIIUX ECTECTBEHHOHAYYHYIO
MIPUPOY; AJIsl IPUHATHUS TPAMOTHBIX pelIeHUI MpoOJieM B CUTYallUsX, CBI3aHHBIX C

XUMUEN

ChopmupoBaHHOCTP ~ yMEHMSI  IUIAHUPOBATb W MPOBOAUTH  XUMHUYECKHIA
SKCIIEPUMEHT (IOJyYeHUE M M3yYEHUE CBOWMCTB HEOPraHMYECKUX U OpPraHMYeCKHX
BEILIECTB, KAUYECTBEHHBIC PEAKIUU YIJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCJIOPOJICOACPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE SKCHEPUMEHTAIbHBIX
3aJad 1O pacClO3HABAaHUIO HEOPraHMYECKUX M OPraHUYEeCKUX BEIIECTB) C
coOIoICHHEM MpaBUil OE30MacHOTO OOpaIleHHs C BEUIeCTBaMH U J1ab0paTOPHBIM
obopynoBanuem; (HopMyInpoBaTh LETH UCCIETOBAHMS; IPEICTABISAT B PA3IMIHON
dbopMe  pe3ydabTaThl  OKCICPUMEHTAa, aHAIM3UPOBATh H  OICHUBATH  UX

JOCTOBCPHOCTD

14

ChopMHPOBAaHHOCTb YMEHHUS OCYIIECTBIIATH LI€JICHANPABICHHBIN TOMCK XMMUYECKON
MHpOPMAIMK B PA3IMYHbIX MCTOYHUKAX (HaydHass M ydyeOHO-Hay4yHas JIUTeparypa,
cpenctBa MaccoBoi uMH(popMmanuu, cerb VHTepHET u Jpyrue), KPUTUIECKU
aHAJIM3UPOBATh XUMHUYECKYIO HH(POPMAIIUIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh B

COOTBETCTBHUH C TIOCTaBJIEHHOW y4eOHOI 3aaueit

15

ChopMupoBaHHOCT YMEHHS TMPOTHO3MPOBATH, AHAIU3WPOBATH U  OICHUBATH
MHGOPMAIIMIO C TIO3UIIUN IKOJOTHUYECKONW OE30MacHOCTH IMOCIENCTBUI OBITOBOW U
MIPOU3BOJICTBEHHOMN JEATETbHOCTH UYENIOBEKa, CBSI3aHHON ¢ MepepadOTKOil BEIlecTB;
c(hOpMHUPOBAHHOCTh YMEHHI OCO3HAaBaTh OIMACHOCTh BO3JICHCTBUSI Ha JKHUBBIC
OpraHU3Mbl OMNPEAECIEHHBIX BEIIECTB, NMOHUMAsi CMBICI IOKA3aTeNsl MpeaebHON
JOMyCTUMON KOHIEHTpAIMH, U TOSCHITh HAa TMPUMEpPaxX CIOCOObl YMEHBIICHHUS U

MpeaAOTBpAIICHUA UX BPEAHOT'O BO3JICHCTBHUA Ha OpraHu3M 4YCJIOBCKa
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
O XUMHUHnN

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Teopernveckne OCHOBBI XUMUHN

Crpoenue BeuiectBa. CoBpeMeHHasi MOJIENb CTPOEHUS aToMa. PacripeniesieHue 3JeKTpoHOB
o PHepreTHueckuM ypoBHsM. Kmaccuduxarms xumudeckux aeMeHToB. OcoOeHHOCTH
1.1 CTPOCHHUSI DHEPreTUYECKHX YypOBHEH aroMoB (s-, p-, d-anemeHTOB). OCHOBHOE U
BO30YKIEHHOE COCTOSIHHUS aTOMOB. OJIEKTpOHHas KOHGUrypauus aroma. BaneHTHbIe

JJIEKTPOHBI

[Tepuonuueckas cuctema xumuueckux sneMeHToB .M. MenaeneeBa. duznueckuii CMbICH
IIepnonnueckoro 3axkona J[.MI. MenneneeBa. IIpuunHBI U 3aKOHOMEPHOCTH M3MEHEHMS
1.2 CBOMCTB 3JIEMEHTOB W WX COCAMHEHHH MO MepuoiaM M Tpymnmnam. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB MPOCTHIX BEIECTB, BOJOPOJHBIX COCAUHEHHM, BBICIIUX OKCHJIOB U

THAPOKCH]IOB
1.3 BanenTHOCTB. DniekTpooTpuiaTeIbHOCTh. CTENeHb OKHCIICHUS

Bubl XHUMHYECKOH CBSI3U (KOB&J’IGHTH&H, HOHHAas, MCTAJNIMYCCKasd, BOI[OpOI[HaSI) u

MeXaHu3Mbl €€ o0pa3oBaHusA. MeXMOJNEKyIsIpHbIE B3auMoJACUcTBUS. BemectBa

14 MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHS. THUIBl KPUCTAUIMYECKUX PEIIETOK.
3aBUCUMOCTbH CBOMCTBA BEIIECTB OT THUIA KPUCTAJUTMYECKON PEIIETKU
15 Xumunyeckass peakuus. Kraccupukanus XMMHUYECKHMX peaklMi B HEOPraHUYECKOH u
' OpraHWYeCKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB
1.6 CkopocTh peakiyu, e€ 3aBUCUMOCTh OT Pa3UYHbBIX (PaKTOPOB
1.7 TennoBsie A hekTh XUMHUYECKUX peakinii. TepMoXxuMuieckre ypaBHEHUS
13 OOpatumbie peakiuu. XUMHYeCcKoe paBHOBecue. DaKTOphI, BIUAIOININE HA COCTOSHUE
' xumuueckoro pasHosecus. [Ipunuun Jle [larense
DnexTponutuueckas auccoruanus. CunbHble U crnadble 3nmeKTponuThl. Cpemaa BOIHBIX
1.9 pacTBOPOB BEIIECTB: KUCTAs, HEUTpanbHas, menoyHas. Crenenp auccornumanuu. Peakiuum
HOHHOT'0 0OMeHa
1.10 I'unponus coneit. Monnoe npoussenenue Boabl. Bogoponnsiii mokaszarens (pH) pactBopa
CriocoObl  BBIpaKEHHUSI KOHIICHTPAIIMM PACTBOPOB: MaccoBas JIOJS PacTBOPEHHOTO
1.11 BEILIECTBA, MOJSIpHAs KOHUEHTpanus. HacbllleHHble U HEHACHIIIEHHBIE PACTBOPHI,
pactBopuMocTb. Kpucrannoruaparsl
L12 OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakinu. [loBeneHne BemecTB B cpeax C pa3HbIM

3HAYCHHUECM pH Metoasl QJICKTPOHHOT'O Oananca
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1.13

2.1

22

DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB COJICH
OCHOBBI HEOPTraHUYECKON XUMHUHU
Knaccudukanms Heopraaudeckux coequnennii. HomeHkiaTypa HeopraHu4ecKiX BEIleCTB

XHWMHYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, Kajaui, KaJbIlMHd, MarHui,
ATIOMUHHMA, IMHK, XPOM, JKeJIe30, Melb) U X coenuHeHui. OO0Imume crnocoObl MOIydeHuUs

METAaJlJIOB

2.3

XUMHUYECKHUE CBOWCTBA BaXKHEWIIMX HEMETANIOB (TaJIOTEHOB, cephl, a30T1a, docdopa,
yriepoja W KPEMHHUS) M HMX COCAMHCHUH (OKCHIOB, KHCIOPOJICOIEPXKAIIUX KHCIIOT,

BOJIOPOJAHBIX COCTMHECHH )

24

2.5

3.1

3.2

33

I'enernueckas cBA3b HCOPraHNYCCKUX BCIICCTB, IIPUHAMICKAIINX K pa3JIMYHbIM KJIacCaM

I/II[CHTI/IQ)I/IKaI_[I/IH HCOPraHUYCCKUX CO@HHHGHHﬁ. KauecTtBeHHBIE PCaKIMU Ha

HCOPraHUYCCKHUEC BCIICCTBA U MOHBI

OCHOBBI OPraHUYECKOM XUMUHU

OcCHOBHbBIE MOJOXKEHUS TEOPUHU XUMUYECKOTO CTPOCHHUS OPraHMYECKUX coeluHeHud A.M.
bytnepoBa. YriepoaHblid CKENET OpPraHUYECKOM MOJIEKYJbl. KpaTHOCTh XUMHUYECKOM
CBSA3U. S- U P-CBSI3U. sp3-, sp2-, sp-TUOpUIM3AlUU OpOWTalled aTOMOB yTIJepoja.
3aBHCHUMOCTh CBOMCTB BEIIECTB OT XHUMHYECKOTO CTPOCHUA MoOJeKyna. [‘omonoru.

I'omonoruueckuit psn. M3omepust u u3oMepsl
[Tonstue o pyHkuroHaNbHOMU Tpymie. OpueHTaoHHbIe ) (EeKTh 3aMecTuTeNnen

[IpencraBnenue o kinaccuukauy opraHMuecKux BemecTB. HoMeHkIaTypa opraHn4eckux
COEMHEHMH (cucTeMaTH4ecKasl) U TpUBHAJIbHbIE HAa3BaHUS BaXXHEHIIUX MpeICcTaBUTENEH

KJIaCCOB OPraHUYCCKHUX BCHICCTB

3.4

CBoOOIHOpaAUKANBbHBIA W HOHHBIM MexaHu3Mbl peakuuu. [loHsTHE O HyKieopuie u

anextpoduiie. [IpaBuo Mapkosaukosa. [IpaBumno 3aiiieBa

3.5

3.6

AsnkaHbl. XHWMHYECKHE CBOWCTBA aQJIKAHOB: TAJON€HUPOBAHUE, JETUAPUPOBAHUE,
TEPMUYECKOE PA3JI0KEHHE, KPEKUHI, H30Mepu3auus, ropeHue. llomydeHue ankaHOB.
[uknoankanel. Crenuduka CBOMCTB MUKIOAIKAHOB C MAJIBIM pa3MepoM HukKia. Peakuuu
MPUCOEINHEHUS U PAJUKAIBHOTO 3aMELLEHUS

Ankenpl. XHUMHUYECKHME CBOWMCTBAa: peaKlIUU TPUCOCTUHEHHsS (TaJOr€HUPOBAHHE,
THAPUPOBAHUE, TUIPOTAJIOTEHUPOBAHWE, THUIpATalus), TOPEHUs, OKUCIEHUS U

nonuMepu3anuu. [IpombliuieHHbIE U 1abopaTOPHBIE CLIOCOOBI MOTYUYEHHS alIKEHOB

3.7

AJKanueHsl. XUMHUYECKHE  CBOWCTBA  QJKAIUEHOB: peakuuu  TPUCOECTUHECHUS

(ruapupoBaHMe, TaJIOTEeHUPOBaHUE), TOpeHUs U nonuMepu3anuu. [lonydyenue ankaareHoB

3.8

AnkuHbl. XWMHYECKHE CBOWCTBA: pEaKIMU MPHUCOCIUHEHHs (TajJoreHHpOBaHUE,

TUAPHUPOBAHUC, TUAPATAIN, FI/I,Z[pOFaJIOFCHI/IpOBaHI/IG) Kak CII0co0 MOJIYYCHUS IMOJIMMEPOB
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3.9

3.10

3.11

3.12

3.13

3.14

3.15

W IPYTUX TOJE3HBIX MPOAYKTOB. Peakiuu 3amenienus. ['opeHune amnernieHa Kak HCTOYHUK
BBICOKOTEMIIEPATypHOTO IIJIJaMEHU JJIi CBapKH W pe3KH MeTauioB. [lpumeneHue

allCTHJICHA

ApeHbl. XHWMHYECKHE CBOWCTBA OCH30Ja: peakIuu dJIEKTPOPUIHLHOTO 3aMEIICHHUS,
npucoequHeHus (THIPUPOBAHUE, TaloreHupoBaHue). Peakuus ropenus. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB Tonyona. Ilonydenue Gen3ona. OCOOEHHOCTH XUMHUECKUX CBOWCTB
ctupona. [Tomumepusanus ctuposa. CriocoObl MOTYYEHUS U MPUMEHEHHE apOMaTHYSCKHUX
YTJIEBOJIOPOIOB

Cruptsl. [IpenenbHbie 0IHOATOMHBIE CIUPTHI. XUMHYECKHUE CBOMCTBA: B3aUMOJICHCTBUE C
HAaTPUEM KakK CIoco0 yCTaHOBJICHHUS HAJIWYHS THAPOKCOTPYNIIBI, ¢ TaJOTr€HOBOIOPOIaMHU
KaK croco0 MOJydeHHUsI PACTBOPHUTENCH, BHYTPH- U MEXKMOJCKYISpHAS JETHApaTaIlysl.
Peakuust ropenus. IlomydeHue »TaHONa: peakuus OpPOKEHUS TIIOKO3bI, THApaTALHS
STUJICHA. DTUJICHIVIMKOIb W TVIMIIEPUH KAaK MPEJACTABUTENM MPEACIbHBIX MHOTOATOMHBIX

CIIUPTOB

@®enon. Xumuyeckue cBOCTBa (peHoma (peakuuu C HaTpUEeM, THIPOKCHUIOM HATpPHUS,

opomom). [Tonyduenne penona

Anpperuapl.  XMMHMUYECKHE CBOMCTBA  IPENEIbHBIX  AJBIETMJOB: TUIPHUPOBAHMUE;
KAueCTBEHHbIE PEaKIMK Ha KapOOHWIbHYIO Tpyniy (peakuusi «cepeOpsiHOro 3epKajian,
B3aumojeiicteue ¢ ruapokcuaomM Meau (II). IlonydeHue mnpenenbHBIX aabAETHUAOB:
OKHUCJICHHE CIIMPTOB, THIpaTalus aleThieHa. ALETOH Kak IPEICTaBUTENb KETOHOB.

OCOOEHHOCTH peaKIIui OKMCIICHHUS alleToHA

KapOoHOBbIe KHUCIOTHI. XHUMUYECKHUE CBOMCTBA MPENIEbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KUCIoT. OCOOEHHOCTH XHMMHUYECKUX CBOMCTB MYpaBbHMHOW KuCIOTHL. [lomyuenue
MpeleabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIIEHHE aJIKaHOB, aJIKEHOB,
NEPBUYHBIX CHHUPTOB, allbAETHI0B. BbIciIne npenenbHble U HEMpeelbHble KapOOHOBBIE

KHCJIOTHI

Crnoxwubie 3¢upbl u xupbl. CrHocoObl TONyYeHHUs CIOXKHBIX 3pupoB. OOpPaTUMOCTh
peakuuu stepuduxanyu. [IpumeHeHne CIOXKHBIX dQHUPOB B MUIIEBON M mapdroMepHOi
MPOMBIIIICHHOCTH. JKUPBI Kak CJIOXKHBIE S(DUPHI TIUIEPUHA M BBICHIUX KapOOHOBBIX
KUCIOT. XUMHUYECKUE CBOWCTBA >KUPOB: TUAPHPOBAHUE, OKHUCICHHE. ['WMIaponus, wim
OMBUICHHE, )KUPOB KaK CIIOCOO MPOMBIILICHHOTO TOMYYEHUS! COJEeH BBICIINX KapOOHOBBIX

KUCIIOT. MblIa KaK COJIM BHICIIHNX Kap60HOBBIX KHUCJIOT

XUMUYECKUE CBOMCTBA TIFOKO3bI: PEAKIIMU C YUaCTHEM CIIUPTOBBIX U AJIbJCTUIHOMN TPy
U MOJIOYHOKHCIIOE OposkeHue. [IpuMeHeHre TIT0K03bl, €€ 3HAYCHUE B KU3HEIESITEITbHOCTH
opranm3ma.  Jlucaxapubl: caxapo3a,  MallbTO3a. BoccranasnuBaromue U
HEBOCCTaHABIIMBAOIIKe qucaxapuipl. [ uaponns nucaxapumos. [Tomucaxapuabl: Kpaxma,

TJIMKOI'CH. CTpOCHI/Ie MaKpOMOJICKYJI Kpaxmalia, TJIMKOT€Ha U LCJIIIOJIO3BI. dusnueckue
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CBOMCTBAa KpaxMajla W UEJUII0JI03bl. XHMHUYECKHE CBOMCTBA Kpaxmajia: THAPOJIu3,
KauecTBEHHas peakuusi ¢ HOJ0M. XHMHUECKHE CBOWCTBA IEJUTIOJIO3bI: THAPOIIHU3,
nojyyeHue HPHUpPoB 1eUToa03bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAaX (BHMCKO3a,

alleTaTHBIN MIENK)

3.16

3.17

AMUHBI. AMUHBI KaK OpPraHUYECKUE OCHOBAHMUS: PEAKLUU C BOAOW, KUCIOTAMU, PEAKIIUS
ropeHus. AHWIMH KaK IpPeICTaBUTENIb apOMaTUYECKUX aMHHOB. XUMHUYECKHE CBOMCTBA
AHWJIMHA: B3aUMOJICHCTBHE C KHUCIOTaMH, OpOMHON BojaoH, okucieHue. [lomyueHue
aMUHOB  QJKIJIMPOBAaHWEM AaMMHaka W  BOCCTAHOBJIEHHEM  HHUTPOIPOU3BOIHBIX
yIJI€BOJ0PO/IOB

AMHHOKHCIIOTHI U OCNKH. AMHHOKHCIIOTHI Kak aM(pOTEepHbIE OpPraHUYEeCKHE COCIMHCHHSI.
OcHOBHBIE AMHHOKHUCIOTHI, oOOpasymoomue Oeiaku. XHMHUYEeCKHe CBOWMCTBAa OEJIKOB:

TuapoJIn3, A€HaTypaluus, KaUCCTBCHHBIC (I_IBeTHbIe) pCaKluu Ha OenKu

3.18

3.19

3.20

4.1

CrpoeHue W CTPyKTypa MOJHUMEPOB. 3aBUCUMOCTh CBOMCTB TMOJUMEPOB OT CTPOEHUS
Mouiekyn. OCHOBHBIE CIIOCOOBI MOTYyYEHHUS! BHICOKOMOJIEKYJISIPHBIX COSAMHEHUN: peakluu

MMOoJIUMEpU3allu U IMOJJUKOHACHCAITUU. KJ'IaCCI/I(bI/IKaI_H/ISI BOJIOKOH

HHGHTHQ)HK&HI/IH OpPraHu4CCKHX COGI[HHGHPIIZ. Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 Ha

pacro3HaBaHuE OPraHMYECKUX BEIIECTB
I'eneTnueckas cBsI3b MEKYy KJIaCCaMH OPraHUYECKUX COCIMHEHUN
XUMHUS U )KU3Hb

XuMus B HOBCG,Z[HCBHOﬁ KHN3HU. HpaBHna 0e30macHoOi pa6OTBI C CAKUMHU, TOPHOYHUMH H

TOKCHUYHBIMH BCHICCTBAMHU, CPCACTBAMUA OBITOBOM XUMHUH

4.2

4.3

XuMHUsT U 340pOBbE. XHUMHUS B MEAUIMHE. XHUMHUS U CEIbCKOE XO3SMCTBO. XUMHS B
MIPOMBIIUIEHHOCTH. XUMUSI U 3HEPreTHKa: MPUPOAHBIM U MOMYTHBIM HE(PTAHOM raspl, ux
cocraB M ucnosb3oBaHue. CocraB HepTH U e€ mepepaboTka (IPUPOJHBIE HCTOYHUKU
YTJIEBOJOPO/IOB)

XHUMHS U OKOJIOTUSA. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH CPENbl U €ro IOCIECACTBUS.
Oxpana ruapocgepbl, MOYBBL, arMocdepsl, Guopsl U QayHbl OT XHMHYECKOTO
3arpsi3HeHus. [Ipobiema oTX00B U MOOOYHBIX MPOIYKTOB. AJbTEpHATUBHBIE HCTOUHUKU

SHEPrUu

4.4

5.1

O6HII/IG MNpEACTAaBJICHUA O IMPOMBIIIJICHHBIX crocobax MOJIYYCHHA XUMHUUYCCKUX BEHICCTB
(Ha puMEpe Nporus3BOJACTBA aMMHAKa, CCpHOI>'I KI/ICJ'IOTBI). IIépHasi " OBCTHAAd MCTAJLTYpPTHsL.
CTeK10 U CHIIMKaTHas MMPOMBIIIJICHHOCTD. HpOMBIIJ_UIeHHaH OpraHHu4ceCKas XuMmusl. CLIpBé

JUIS OPraHUYECKOM MPOMBIIIUIEHHOCTH
Tunsl pac4€THBIX 33724

Pacuétsl Macchl BelecTBa min 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,

Macce Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B pEaKLIMU BEUIECTB
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5.2 Pacuérsl TemoBoro s¢gdekra peakuun

5.3 Pacuérbl 00bEMHBIX OTHOLICHHH ra30B P XUMHUECKUX PEaKIIHIX

54 Pacuérbl maccnl (00bE€Ma, KOIMUYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMU, €CIIA OJTHO U3
" BELIECTB JaHO B M30bITKE (HMEET IIPUMECH)

55 Pacuérbl MmaccoBoit min 00BEMHON A0 BBIXOA MMPOIYKTA PEAKIIUU OT TEOPETUUECKH
" BO3MOXKHOTO

5.6 Pacuérbl maccnl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJHO U3
" BELIECTB JaHO B BUJE pacTBoOpa ¢ ONpeaeIEHHON MAaCCOBOM JOJIEN paCTBOPEHHOIO BELIECTBA

57 Pacu€rsl ¢ HCOJIB30BAHMEM MTOHATHI «MACCOBAsI I0JIS1», «MOJISIpHAsE KOHLIEHTPALUSI,
' «pPacTBOPUMOCTbY

5.8 HaxoxaeHne MOJICKYISIpHON (pOpMYJIbI OPTaHMYECKOTO BEIIECTBA 0 €T0 IJIOTHOCTH U

MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOAAIIUX B €ro COCTaB, WJIX 11O MMPOAYKTaM CropaHus
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

* Xumus. 10 knacc. I'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBerienue»
» Xumus. 11 knacc. 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBerienue»
Tabmuuer: Ilepuonnueckas cucreMa XuMu4eckux nemMenTos /1. W.
MenneneeBa, TabauIa paCTBOPUMOCTH, SICKTPOXUMUYECKUH PsJT HATIPSKESHUS
METaJJIOB.

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

Peanuzanus tpedoanuii ®I'OC cpennero odiero oopazoBaHus.
Meroaunueckoe nocobue amus yuutesns.pdf

Marepuaisl 11 TOATOTOBKHU K EI'D.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

bubmuoreka I{OK https://m.edsoo.ru/5a8072af
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