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HOACHUTEJIBHASA 3AIIMCKA

Pabouasi mporpamMmma 1o XMMUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pazpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii denepanuuny, TpeboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepaapHOI oOpa3zoBaTebHON IpOrpaMMBbl CpPEeIHETO o011ero
oOpazoBanusi(POIl COO), npencraBieHHbIX B DeepaibHOM roCyIapCTBEHHOM
oOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenoaaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepanuy, peamu3yIOLIMX OCHOBHBIE O0pa3oBaTENbHBIE MPOrPAMMBL, U
OCHOBHBIX TOJIOKeHU «CTpaTernn pa3BUTUs BocHHTaHus B Poccuiickoit
®deneparun Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YINIYOJIEHHOTO HW3Y4YEHUS 3aHMMAeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOTO oOpa3oBaHus ydamuxcs 10-11  kmmaccos.
W3ydyenue mpeamera, peanuzyemMoe B YCIOBHSIX U (depeHIHpPOBAHHOTO,
npomiIbHOTO OOYyYEeHHS, TPHU3BAHO OOECHEYUTHh OO0IIE00Pa30BATENBHYIO U
OOIEKYJIBTYPHYIO TOJATOTOBKY BBIMYCKHUKOB IIKOJIBI, HEOOXOAUMYIO IS
ajanTalyy uX K ObICTPO MEHSIOIIUMCS YCIOBUAM KU3HU B COLMYME, a TAKXKe IS
MPOJOJDKEHU OOY4YeHHMs] B OpraHM3alusax NpodecCHOHANIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBJISIETCS] OJJHOW U3 IPUOPUTETHBIX TUCIIUILIMH.

B mnporpamme mno XMMHM Ha3Hau€HUE IMpeaMeTa «XUMUS» MOJIydaeT
NoIpOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBUHM C  OCHOBONOJAraroluMu
nonoxkenusimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTU II€JieH, COAEpKaHMUS,
pe3ynpTaToB O0y4YeHHs] M TpPeOOBaHWN K YpPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUIECTENECTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME BBIMOJIHSIEMbIE MPOTrPaMMOM IO
XUMUHU QYHKIUU:

e uHGOPMALMOHHO-METOMYECKAs], pealu3alusi KOTOpol oOecredrnBaeTr
NOJIyYEHHE TPEJICTABICHUS O LEJAX, COAepkKaHUM, OOILeH cTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHs OOyUaIOLUXCs CPEACTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpPraHU3allMOHHO-TUIAHUPYIOLIAS, KOTOpas pe1ycMaTpuBaeT
ONpeaeeHUe: NPHUHLMIIOB CTPYKTYPUPOBAaHUS U IMOCJIEI0BATEIbHOCTH
M3Yy4YEeHHUsS Y4eOHOro MarepHasa, KOJIHMUYECTBEHHBIX M KAaYE€CTBEHHBIX €TO
XapaKTEPUCTHK; TOJIXO0/I0B K (DOPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHHM OOydaroIuxcs B
pamMKax HTOroBOH arrectaud B (OpMe €IUHOr0 TOCYAapCTBEHHOTO
9K3aME€Ha N0 XUMUMU.

[Iporpamma 75t yrityOJIEHHOTO N3YYCHUS] XUMUU:
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e YCTAaHAaBIMBACT MHBApPUAHTHOE IMPEAMETHOE COJEp>KaHUE, 00s3aTelbHOE
JUIA WU3y4YEHUs] B paMKax OTIEIbHBIX NpoQuiel, NpeaycMaTpuBaeT
pacrnpesielieHue M CTPYKTypUpPOBaHME €ro IO KiaccaM, OCHOBHBIM
coJiep KaTesIbHbIM JIMHUSIM/pa3ienam Kypca;

e 7HaéT NMpHUMEpPHOE pachpeiesieHue y4eOHOTO BPEMEHM, PEKOMEHIYyEeMOI'O
JUIS U3YYEHUSI OTAETbHBIX TEM;

e IMpeAJiaraeT MNPUMEPHYI0 TOCIEAOBATEIbHOCTh HM3YYEHHUS Y4EOHOro
MaTepuaia ¢ y4€ToM JIOTUKHM MOCTPOEHMsI Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPHPETALMIO IEJIeH U 3a]1ay U3yYEHHsI MPEeaMETa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX PUOPUTETOB B CUCTEME
cpenHero oOmero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTrpaMMbl CpPEIHET0 o01ero oOpa3oBaHUs (JINYHOCTHBIX,
METanpeAMETHbIX, MPEAMETHbIX), a TaKkke C YYETOM OCHOBHBIX BHUJIOB
y4ueOHO-MI03HABATENbHBIX  JCHCTBUN  OOydYaromierocs 1o OCBOCHHIO
coJiepKaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTrpPaMMe MO XMMHU TPETyCMOTpeHa
MIPEEMCTBEHHOCTh € OOY4YEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TmpeaelaMd YCTAaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s13aTebHON (MHBAPUAHTHOM) COCTABIIAIOIIEH COJEp)KaHUsl y4eOHOro MpeaMeTa
«XuMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpA €ro BapHaTUBHOM COCTaBIISIOLIEH,
KOTOpasi JOJDKHA OIPENESAThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npodusst o0yueHusl.

B coorBercTtBUM ¢ KOHUentyanbHbIMH monoxeHusmu PIoOC COO o
HAa3HAUYCHUU TIPEJAMETOB 0a30BOr0 M YINIyOJIEHHOIO YpOBHEH B CHUCTEME
muddepeHIMpOBaHHOTO O0yYEeHHUsI Ha YpPOBHE CpEIHEro oOiero oOpa3oBaHUs
XMUMHSI Ha YpOBHE YIUIyOJNEHHOTO U3yYEHHUs HampaBieH Ha pealu3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YEHHMS  XUMHUYECKOIO
oOpa3oBaHMsI B paMKax M3y4YEHHUS CHEIHAIbHBIX €CTECTBEHHO-HAyYHbIX U
XUMHYECKUX TUCIUIUIMH B By3aX M OPTaHU3ALMAX CPEIHETO MpodeccrnoHAIBHOTO
oOpazoBanusi. B 3Toli CBs3M u3ydyeHHE mpenMera «XUMHUS» OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIIIyOJEHHE TEOpEeTUYECKOW U
IPAKTUYECKON MOATOTOBKH OOYYaroIIMXCsl, BEIOpABIIMX ONPEACIEHHBIN MPOPUIIb
oOy4yeHusi, B TOM YHUCIIE C IEPCTIEKTUBON MOCIIEAYIONIErO MOIYYeHUsI XUMUYECKOTO
oOpa3oBaHMsI B OpraHu3anusax npodeccuoHaibHoro oopasoanus. Hapsaay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBbl  CpeHEro o00IIero oOpa3oBaHUs
U3ydeHHe TmpenMera «XHUMHS» OPHUEHTHPOBAHO TakXKe Ha pelIeHHe 3a1ad
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BOCIUTAHUSA U COLMAIBHOTO Pa3BUTH 00ydaromuxcs, Ha (OPMUPOBAHHE y HUX
OOIIEMHTEIIEKTYa IbHBIX YMEHUN, YMEHUN pallMOHAIU3alud Y4eOHOro Tpyla U
0000IIEHHBIX CHOCOOOB  JIEATEIBHOCTH, HMMEIOIMX MEKIUCIUTIIMHAPHBIN,
HaJANPEIMETHBINA XapaKTep.

CocTaBngomuyMu npeaMera «XUMUs» Ha YPOBHE YIIyONIEHHOIO M3y4eHUs
ABJISIOTCSL  YIUIyOsN€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [lpu onpeneneHuu mojaxo/10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COAEpP’KaHUA 3TUX KypCOB B NPOrpaMMe MO XUMHUU 3a OCHOBY
npuHaTel noniokeHuss GI'OC COO o paznuuusx 0a30BOro M yriryoJIEHHOTO
YpOBHEW U3yUYeHUs MpEeAMETA.

OcHoBy cogaepxxkaHus KypcoB «Opranudeckas xumus» U «OO0mas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYMHOCTb NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3YYEHHs MpeaMera. JTa cUcTeMa
3HAHUM MOJy4aeT ONpPENeTIEHHOE TEOPETHUYECKOE OMNOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OOJBIINN 00BEM  (PAKTOIOTHUECKOTO
Marepuana. Tak, Ha yriayOJI€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO yBEJIWYEHUs OObEMAa 3HAHUM O XUMHUYECKUX
AJIEMEHTaX W CBOWMCTBAaX MX COCAMHEHHWH Ha OCHOBE PACIIMPEHUs U YIIIyOJeHUS
IIPEACTABICHUA O CTPOCHUM BELIECTBA, XMMUYECKON CBSI3M U 3aKOHOMEPHOCTSAX
MPOTEKAHUSI PEAKIUH, pACCMATPUBAEMBIX C TOUYKU 3PEHUS XUMUYECKON KUHETHUKH
u TepmoavHamMuku. HM3ydenume mnepuommueckoro 3akoHa u Ilepuogmueckoi
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oasupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKHUX TMPEJCTABICHUSAX O CTPOECHUU aToMa. XHMMHUYECKas CBSI3b
OOBSACHSETCS C TOYKH 3PEHHUS IHEPTreTUYECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOUKH 3pEHHUS MEXaHU3MOB e€¢ oOpazoBaHus. V3yueHue
TUNIOB ~ peakuud  JomojHseTcss  (opMHpoBaHMEM  MpEACTaBICHUM 00
ANEKTPOXUMHUYECKHUX IPOIECCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opraHnyeckoil XMMHUU HpPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEIMHEHU yaenseTrca 0co00e BHUMaHHUE BOMIPOcaM 00 3JEKTPOHHBIX 3PQeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKkiui.

Oco0oe 3HayeHWe UMEET TO, YTO Ha COJECpKAHUE KypCOB XHMHU
yIIyOIEHHOTO YPOBHS M3YUYECHUS 7Sl KIIACCOB OINpPeAenEHHOro Mpoduiis (TJIaBHBIM
o0pa3oM Ha HX CTPYKTYpYy UM XapakTep MAONOJIHEHUNA K o0Omell cucreme
MPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEXKHbIE IpeaMeThl. Tak, Hampumep,
B COJIEpKaHUU TMpeaMeTa JJisl KJIACCOB XMMHUKO-(PU3NYecKoro npoduiis O6oibinoe
3HaYeHHe OyayT UMETh 3JEMEHTHl y4eOHOro marepuana mo obmen xumuu. [lpu
U3y4YeHUU IMIpeMeTa B JIaHHOM Cllydyae akIeHT OyJeT cielaH Ha OOLIHOCTh
METOJIOB MO3HAHUA, OOLTHOCTh 3aKOHOB U TEOPHM B XUMHUU U B (U3HUKE: aTOMHO-
MOJIEKYJIsipHass Teopusi (MOJICKYJsIpHAsi Te€opusi B (PU3HMKE), 3aKOHBI COXPAHCHUS
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MacCbl M JHEPIUM, 3aKOHBI TEPMOJWHAMHUKH, 3JIEKTPOJIM3a, IPEIACTABICHHUS O
CTPOEHUH BEILECTB U APYroe.

B TO e BpeMsa B COAEpKaHMM IpeaMeTa Uil KIIACCOB XUMMKO-
ouonoruueckoro npoduias OoNbIIUil yIeNbHbI Bec OyleT UMETh OpraHudeckas
xumusi. B 3TOM chmydae mpeAoCTaBis€TCS  BO3MOXKHOCTH il Ooiiee
O00CTOSITEIBHOTO ~ PAacCMOTPEHUs] XMMHMYECKOW  OpraHu3aluy  KJIETKA  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KakK JIMOUAbI, OEJKH, YIJIEBOJbl, HYKJICHHOBBIC
KHUCJIOTBI U apyrue. Ilpu 3TOoM 3HaHMS O COCTaBe M CBOMCTBax IPENCTaBUTENICH
OCHOBHBIX KJIAaCCOB OPTraHWYECKUX BELIECTB CIIy’)KaT OCHOBOM JUIA H3y4YECHUS
CYLIHOCTH TPOIECCOB (DOTOCHHTE3A, AbIXaHUs, TUILIEBAPCHHUS.

B mmane ¢opmupoBaHMs OCHOB HaydyHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHUS HAyUHBIX
3HaHUU HM3y4YeHHE MpenMera «XUMMs» Ha yriayOJI€HHOM YpOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBA3SX C YYEOHBIMH MpEAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-Hay4yHble NpeaMeThl», «Martematuka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypa».

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YriayOJIEHHOM YPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpPeAHEro oduiero oOpazoBaHus (Ha 0a30BOM
YpOBHE), 3a7auell MePBOCTETICHHON 3HAYUMOCTH SIBIsIeTCS (POPMUPOBAHKE OCHOB
HayKM XHMHU Kak oOO0JIacTH COBPEMEHHOIO0 €CTECTBO3HAHUS, IPAKTHYECKOM
JEATENBHOCTH YEJIOBEKA U OJJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenue
TOM 3aJaud Ha YIIyOJIEHHOM YpOBHE MH3Y4YEHHMsS MpPEAMETa IPEANoaracTt
peaAN3alMIO TAKUX LIEJIEH, KAK:

e (dopMUpOBaHME TPEACTABICHUI: O MaTepHaJbHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBJIEHUW TIPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiin B oOecrnedyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOseM
AKOJIOTUYECKOM, YHEPTeTUYECKON U THUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEIULUHBI, CO3JaHUHA HOBBIX MaTE€pUaJIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecreyeHnn PpalroHAIBHOIO IMPUPOJONOIb30BaHus, B (POPMUPOBAHUH
MHUPOBO33pEHHUSI U OOIIEH KyJIbTypbl 4YEIOBEKa, a TaKkKe SKOJIOTHYECKU
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOMN CPELIE;

e OCBOCHME CHCTEMbl 3HAHMM, JIEKAOMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATHM, 3aKOHOB M TEOPUHW XUMHUH, COBPEMEHHBIX IIPEICTABICHUN O
CTPOEHMH BEIIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMUMHUYECKHX PEAKLHM, O
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XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00IHX
Hay4HBIX MPUHLINNAX XUMHYECKOTO ITPOU3BO/ICTBA;

(dopmupoBaHue y o0ydJaromxcs OCO3HAHHOTO MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU JUIsI OOBICHEHHUS
KJIIOUYEBBIX HJIEM W MpoOJeM COBPEMEHHOW XUMHH, JJIsI OOBSICHEHUS W
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOAY;
rPaMOTHOTO pelieHus mpoOJieM, CBA3aHHbBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaJIM3a U OLEHKH C TIO3UIUHN IKOJOTHYECKON 0€30MacHOCTH MOCIEACTBUN
OBITOBOII M MPOM3BOJCTBEHHOMN MEATEILHOCTH YEJOBEKa, CBA3AHHOU C
XUMUYECKUM  TPOU3BOJCTBOM, HCIIOIB30BAHUEM U  MepepabOTKOU
BEILECTB;

yrayOJeHue  TpeACTaBICeHWH O  HAyyHbIX  METOoJax  IO3HaHWS,
HEOOXOMUMBIX JUIsl TPUOOPETEHUs] YMEHUW OPUEHTHPOBATHCS B MHpE
BELIECTB M OOBIACHEHHS] XUMHUYECKUX SBJIICHHHM, HMEIOIIUX MECTO B
IpUPO/JIE, B MPAKTUUECKON JIEATEIIbBHOCTH U MIOBCEAHEBHOW KU3HHU.

B mnnaHe peanmu3anuu TNEPBOOYEPEIHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIIMX
(GyHKIIUN 1IEJTOCTHOM CHUCTEMBI CpeAHEero oOIero o0pa3oBaHUs NPU HU3YUYCHUU
npeaMera «XuUMHUS» Ha  yriayOJI€HHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKUE LIETU U 3a]]a41, KaK:

BOCTIUTaHHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHHA TPHUPOJIBI,
YBOKEHUA K TIPOIECCY TBOPUECTBA B O00JIACTH TEOPETHUECKHX U
MPUKIIAAHBIX HCCIIENOBAHUNA B XUMHUHU, (HOPMHUPOBAHUE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHUBAIlMA K OOYYCHHIO MW TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHTAaHWUIO  HAa  OCHOBE  YCBOGHHS
00I11eUEeJIOBEYECKUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIIBHBIX MHTEPECOB, MHTCILIEKTYAIbHBIX U TBOPUYCCKUX
CIOCOOHOCTEN O00yuaronmxcs, (OpMHUPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHUIO Kak
YCIIOBUIO YCTIEHIHON MpodhecCuOHATBHOM 1 00IIECTBEHHON JIeITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO M IOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHupOBaHWEe YMEHHH W HABBIKOB Pa3yMHOTO MPHUPOIOTIOIL30BAHWS,
pa3BUTHE YKOJOTHUECKOHN KyJIbTyphl, MPUOOPETEHNE ONbITa OOIIECTBEHHO-
MOJIE3HOM SKOJOTHYECKON AeITeTbHOCTH.

OO6miee yuciIo 4acoB, MPEAYCMOTPEHHBIX JJISI M3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpemHero obimiero odpazoBanus, coctabiser 204 dacoB: B 10 kimacce —
102 yaca (3 yaca B Hezento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).
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COAEPKXAHUE OBYYEHUA
10 KJTACC

OPITAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMMH.

[IpenMer W 3HaYeHHWE OPraHMYECKOM XHMMHUH, [PEICTABICHUE O
MHOT000pa3uK OpraHM4eCKUX COCTUHEHHH.

DNEKTPOHHOE CTPOEHHE aToma Yriepoia: OCHOBHOE M BO30YXIEHHOE
COCTOsIHHA. BasleHTHbIE BO3MOXKHOCTM aToMa yriepoja. XUMHYECKas CBA3b B
OPraHUYECKUX COEAUHEHMSIX. THumbl THOpUAM3AIMM aTOMHBIX OpOuTasei
yraeposa. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIN M JJOHOPHO-
aKUenTopHblid). Tumbl nNepekpbIBaHUS AaTOMHBIX OpOWTaned, G- U T-CBA3M.
OnuHapHas, 1BOMHAs U TpoilHas cBsA3b. CIIOCOOBI pa3pbiBa CBsI3€d B MOJIEKYJIax
oprannyeckux BemecTB. [loHsTHE O CBOOOAHOM pagukaie, Hykiaeoduiae u
aNeKTpoduIIe.

Teopuss cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytiaepoBa wu
COBPEMEHHBIE TIPEJICTABIIEHUS O CTPYKTYpE MOJIEKYJ. 3HAaUEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBbIE  (OpPMYJIBI.
CrpykrypHble (QOpMyJbl pa3IMYHBIX BHUJOB: pPa3BEPHyTas, COKpall€HHasi,
ckenetHass. M3omepus. Buuapl u3zomepuu: CTpyKTypHas, HPOCTPAHCTBEHHAs.
OnexTpoHHbIE YPGEKTH B MOJEKYJIaX OpPraHMUYEeCKUX COCAMHEHUN (MHIYKTHUBHBIN
U ME30MEepHBIH 3 HEKTHI).

IIpencraBienne o KiacCUpUKALMU OpraHudeckux BemiecTB. lloHsATue o
dbyskuonanpHOU rpynne. 'omomnorus. 'omonoruueckue psaasl. CucremMarndyeckas
HoMeHknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBuaiibHble Ha3BaHUS
OTJIEJbHBIX IIPEICTABUTEIICH.

OcobeHHOCTH U KiacCHU(PUKAIMS OpraHuYecKux peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKOW XUMUHU.

OKCIEPUMEHTAIBHBIE METOAbl M3YyYEHHsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHHME C oOpa3laMy OpraHWYECKUX BEIIECTB M MaTepuajllaMd Ha HuX
OCHOBE, OMNBITHI II0 NPEBPAIIECHUIO OPraHUYECKUX BELIECTB IPU HArpeBaHWUU
(rutaBiieHre, OOYTJIMBAaHHE W TOPEHHUE), KOHCTPYHPOBAHUE MOJEIEH MOJIEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasil.

Anxansbl. ['oMonornyeckuil psj ajkaHoB, oOmmas (GopMya, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AKAHOB, SP -
ruOpuau3alys aTOMHBIX opOuTtanell yriaepojaa, o-cBsizb. DU3MUECKHUE CBONCTBA
AJIKAHOB.
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XHWMHMUYECKHE CBOMICTBA QJKAaHOB: pPEAKUHUH 3aMELICHUs, H30MEpHU3aLUH,
NETUAPUPOBAHNS, TUKIN3ALNUN, TUPOIU3a, KpeKUHra, ropenus. [Ipencrasinenue o
MEXaHHU3ME PEAKIMI PaAUKAIBHOTO 3aMEILICHMUS.

Haxoxnenue B npupone. CriocoObl MOay4YeHUs U MPUMEHEHHUE aJTKaHOB.

[uknoankauel. O0mas ¢popmMyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOEHUS M XUMHUYECKHX CBOWCTB MaiblX (IUKIONPONAH, UUKIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) MUKIOaIKaHOB. CrocOObl MOMy4YeHUs U
MPUMEHEHUE ITUKIIOAIKAHOB.

Ankenbl. ['oMonoruueckuii psifi aJikeHoB, o01Ias ¢opMyia, HOMEHKIATYpA.
DIEKTPOHHOE M INIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlIKEHOB, Sp*-
ruopuau3anusi aTOMHBIX opOuTtanei yriepoaa, - U m-cBsizu. CTpyKTypHas H
reoMerpuyeckas (Uuc-TpaHc-) u3oMepusi. @PU3NYECKHE CBOWMCTBA AJIKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMH NPHCOECAUHEHUS, 3aMEIICHHS B O-ITOJIOKEHUE
NpU JBOMHOW CBSI3M, MOJUMEpHU3alUUU U OKHUCIEHHUA. [IpaBuiio MapkoBHUKOBA.
KauecTBeHHble peakiuy Ha JABOWHYIO CBsI3b. CIOCOOBI MOJYYEHHS] U PUMEHEHUE
AJIKEHOB.

Ankanuennl. Knaccuduxaiusi ankaaueHoB (CONpsKEHHBIC, U30JUPOBAHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPsKEHHBIX JUeHOB. CrtocoObI MOMYyYEHUs U IPUMEHEHUE aTKaJUEHOB.

Anxusbl. ['oMonoruyeckuii psii aKMHOB, o0mIas Gpopmyiia, HOMEHKIATypa U
M30MEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3anns aTOMHBIX opOuTaneil yriepona. @U3NyYecKHe CBOMCTBA aJIKUHOB.
XHWMHUYECKME  CBOWCTBA:  pEAaKUMM  IPUCOCIWHEHHUsA, JUMEpU3aluud U
TPUMEPHU3ALUHU, OKUCIICHHs. KUCIIOTHBIE CBOMCTBA AIKMHOB, UMEIOIINX KOHLEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKMu HA TPOMHYIO CBS3b. CIIOCOOBI OTyYEHHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoabl (apeHsl). ['omosiornueckuit psii apeHoB,
obuiast popmya, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl OeH3ona. dusmueckue cBoiicTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUY 3aMEIIEeHUSI B O€H30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalie, PEakUWd NPUCOEAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpexncraBienre 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPEe aTKWIbHBIX pPAJUKaIOB, KapOOKCHIIbHOM,
THJIPOKCHJIBHOM, aMHWHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoda. [lomumepuszanus cruposna. CriocoObl OTyYeHUs U
MPUMEHEHUE apOMATUUYECKUX YTIIEBOIOPOIOB.

[Ipuponusiii ra3. [lonytHeie HedTsHbIE ra3pl. HedTh u €€ mpoucxoxaeHue.
KameHnnslil yroias 1 npoayKTsl ero nepepadbotku. CrnocoOsl nepepaboTku HedTu:
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MEPEroHKa, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKH), PUDOPMHUHT, MHPOIH3.
[IponykThl nepepaboTKN HEPTHU, X TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTIIEBOJOPOAOB.

DNEeKTPOHHOE CTPOCHHUE TaJOTEHIIPOU3BOJIHBIX YTJIEBOJIOPOIOB. Peakiuu
3aMEIIEHUs TajJoreHa Ha TUJIPOKCOrPYIIY, HUTPOrPyNMly, IMAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBUe Ha TrajJOreHNpPOU3BOAHBIE BOJHOIO U CIHPTOBOTO
pactBOopa wIENOUnd. B3auMoJencTBUE UTaIOT€HATIKAHOB C MAarHue€M M ILIMHKOM.
[Tonsarue 0 METAJJIOOPTaHUYECKUX COEIMHEHUSX. Hcnonp3oBanue
TaJIOTEHIPOU3BOJIHBIX  YIIEBOAOPOJAOB B OBITY, TEXHHKE M TMPU CHHTE3E
OpTraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HX MpEeBpallCHUN:
u3ydeHue (U3NYECKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTH), KAU€CTBEHHBIX
peakluii yrieBoJOpPOJOB Pa3IUYHBIX KJIaccoB (oOeciBeUYMBaHWE OPOMHOW WIIH
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aHMMOJICWCTBUE ALECTUIIEHA C
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOEe OOHaApy)EHUE
yriepoga ¥ BOAOpPOAA B OPraHUYECKUX BEIECTBAX, IOJYYEHUE ITUIEHA U
U3Y4YEHUE €ro CBOMCTB, O3HaKOMJeHHE ¢ KoJutekiusamu «HedpTte» u «Yromw», ¢
oOpa3liaMyd  TUIaCTMAacC, KaydykKOB M PE3UHBI, MOJACIUPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOIOPO/IOB.

Kucaopoacoaep:kamue opranudeckue coeIMHEHUsI.

[Ipenenvubie ogHOaTOMHBIE CcHUPTHl. CTpOoeHHE MOJEKYNl (Ha MpuUMepe
MeTaHoJa W 3TaHona). ['omonoruueckuit psa, oOmias Qopmyna, u3oMmepus,
HOMEHKJIaTypa u  kiaccupukanus. Dusznueckue CBOMCTBA  MIPEACIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJOpOJHbIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XWUMUYECKHE CBOWCTBA: PpEAKUWHM 3aMEIICHUS, JETruapaTalud, OKHUCIEHUS,
B3aMMOJICHCTBME C  OpPraHUYECKUMHU W  HEOPTaHUYECKUMH  KHUCIOTaMHU.
KayecTtBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. JIelCTBHE 3TaHOJIa U METAHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJTy4YeHUs W TMPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMmepusi. OcoOeHHOCTH (PUBUUECKUX U
XUMHYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — STUJICHIVIMKOIL U TIUlepUH. DPu3nueckue u
XUMUYECKUE CBOMCTBA: PEAKIIMU 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHUCIOTaMU, KauyeCTBEHHAs pPEaKlHUsi Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHre 0 MexaHW3ME pPEaKUUd HYKICOPUIHHOTO 3aMELICHUSI.
HeiictBue Ha opraHusMm 4esoBeka. CrnocoObl MOJy4YeHUS U MPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CrTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYNIbI H
oenzonbHOro siapa. dusmyeckue cpoiicTBa (penona. OCOOEHHOCTH XMMUYECKUX
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cBoiicTB (enona. KauecTBeHHble peakuumun Ha QeHod. ToKcHMYHOCTH (eHoa.
Crnioco0bl ostydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOoHusbHbIE COETMHEHUS — aTbJAETH/Ibl U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYMIbl. ['OMOJIOTHYecKre psibl albJerHIOB U KETOHOB, 00mIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. Pu3nuecKue CBOMCTBAa allbJIETUAOB U
KETOHOB. ~ XUMHYECKHE CBOWCTBAa  aJbJCTMJOB M  KETOHOB:  pEaKIUU
npucoeguHeHusi. OKUCIEHUE allbJIETU0B, KAYECTBEHHBIC PEAKIIMU Ha ajIbJeTU/Ibl.
CriocoObl OJTy4eHHs ¥ IPUMEHEHUE aIbJCTUIOB U KETOHOB.

OaHOOCHOBHBIE TIpe/ieNIbHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepusa u HOMeHkiatypa. dusndeckue cBONCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KapOOHOBBIX KHUCIOT. BomopojHbie CBS3UM MEXIY
MOJIEKYJIaMUA KapOOHOBBIX KHCJIOT. XMMUYECKHNE CBOWMCTBA: KUCIOTHBIE CBOMCTBA,
peakius dSTepuUKaMM, pEaKUUd C YYacTHEM YIJIEBOJOPOIAHOTO paJHKaa.
Oco0OeHHOCTH CBOMCTB MypaBbUHOM KHUCHOTHL. [loHATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHorooOpa3ue kapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOMCTB HEMPENENIbHBIX W apOMaTHUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTUHOBAsA, OJICMHOBAs, JUHOJEBAS,
JuHONeH08as KUCIO0Thl. CoCcOOBI MOTYyYeHUsI U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuabple 3¢upsl. ['oMonorudeckuit psim, obmas dopmyna, HU30MEpHS |
HOMEHKJIaTypa. PU3NUEeCKHEe UM XUMHUYECKHE CBOWMCTBA: THAPOIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puznueckue U XMMHUUYECKHE CBOWCTBA KUPOB: THAPOJIN3 B
KHUCIION U 11enoyHoi cpene. OcOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HETPEETbHBIX JKUPHBIX KUCIIOT. JKUpBI B IPUPO/IE.

MpbL14 KaK COJTU BBICIIMX KapOOHOBBIX KHUCIIOT, HX MOIOIIEE JICHCTBHE.

OO6mast xapakTepucTrka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, T1-
u monucaxapuiabl). MoHocaxapuIbl: TUIIOKO3a, (pyKTO3a, Trajakrosa, pudo3a,
ne3okcupuoo3a. u3nuecKkrue CBOMCTBA M HAXOXJICHHE B Ipupoje. POTOCHHTES.
XHWMUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIUU C YYACTUEM CIUPTOBBIX U aJIbJETUIHOM
rpynn, CIOUPTOBOE W MOJOYHOKUCIOE OpoxeHue. lIpuMmeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIbHOCTU opraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBnuBaOIIMEe U HEBOCCTaHABIMBAIOIINE AMcaxapuabl. I uaponus
nucaxapuaoB. Haxoxnenue B mpupone u npumeHnenue. [lonucaxapuapl: kpaxmail,
INIMKOTEH W 1esuono3a. CTpoeHHME MaKpOMOJIEKYJl Kpaxmania, IJIMKOT€Ha U
neJuTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEIUTFOI03bl. XUMHYECKHE
CBOMCTBA Kpaxmalia: THUAPOJIM3, KaueCTBEHHas pEeakius C HOJO0M. XUMHUYECKHUE
CBOMCTBa LIEJUIIOJIO3bL: TUIPOJIU3, MOJdydyeHue 3pupoB 1etoiao3bl. [lonarue o6
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, all€TaTHBIN MIETK).
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OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MpEeBpalllCHUIN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHHE ATUJIOBOIO CIIMPTA B aJbJIETU] HA PACKAJIEHHOM MEIHOM IMPOBOJIOKE,
OKHCJIEHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kayiusl (BO3MOXXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAETUJIbl (C THUIPOKCHUIOM
muammuHcepebpa(l) wu  rugpokcumom  memu(ll)), peakus TiIMIepUHA €
ruapokcugom Meau(ll), xumuueckue CBOWCTBA pPACTBOpPAa YKCYCHOM KHCIIOTHI,
B3aMMO/ICHCTBUE pacTBOpa IMIOKO3bl ¢ ruapokcuaoMm meau(ll), B3aumoneiicTrue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTAIBHBIX 33/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbIe KUCTOTHL. ClIOKHBIE ADUPBDY.

A3oTcoaepxaiiye OpraHu4ecKne CoeAuHeHMs.

AMMHBI — OpraHMYECcKHe MPOU3BOAHBIE amMmMuaka. Knaccudukanus aMuHOB:
anudpaTUYecKue ¥ apoMaTHYeCKHe; IEepBUYHbIC, BTOPUYHBIE K TPETHUYHBIE.
Crpoenue moiiekys, oOmas Gopmysa, U30Mepusi, HOMEHKIATypa U (PU3NUYECKHE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIC CBOWCTBA,
AJKWIMPOBAHKUE, B3aWMMOJCHUCTBUE MNEPBUYHBIX AMHUHOB C A30THUCTOM KHCIIOTOM.
Coun aJIKWIIaMMOHUS.

AHUIMH — TMpPEACTaBUTENb AMHHOB apoMaTudyeckoro psana. CrpoeHue
aHunuHa. B3anMHOE BIIMSIHUE TPYIINT aTOMOB B MOJIeKyJie aHWiInHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWinHA. KadecTBeHHBIE peakiuu Ha aHWIMH. CrocoObl
MOJIy4YeHUs] M NpUMEHEeHHe anudaruyeckux aMuHOB. [lonydyeHue aHwiIMHA U3
HUTPOOEH30J1a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIe TPEICTABUTENH Ol
AMUHOKHUCJIOT: TJUIUH, alaHuH. @Du3nyecKkue CBOWCTBA AMHUHOKHCIIOT.
XUMHYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(pOTEpHBIX  OPTaHUYECKHUX
COCIMHCHUM, peaKIus TMOJUKOHJICHCAINA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHre aMMHOKHUCIOT. CHHTE3 U TUIPOJIU3 HENTHIOB.

benku kak mnpupoaHsie mosumepbl. [lepBuyHas, BTOpUYHAs U TpPETUUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUAPOJIM3, JIEHATYpAaIUs,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKHU.

OKCIepUMEHTAJIbHBIE METOJbl M3Y4YEHHsS] BEIIECTB M HX MpEeBpalleHUM:
pacTBOpeHHE OEIKOB B BOJE, JICHATypamus OEJIKOB MPH HArpEBaHWH, IBETHHIC
peakiuu Ha O€NKH, pEIICHHE OHKCIEPUMEHTAIbHBIX 3aJady 10 TeMaM
«A3zoTconepxalue OpraHUYeCcKue COCTUHEHUS» U «Pacrnio3HaBaHue
OpPTraHUYECKUX COCTUHEHUIN.

BricokomosieKyJIsipHbIE COeTUHEHMS.

OCHOBHBIE TOHSATHS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALINK, CPEIHSIST MOJICKYJIIpHAs
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Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYJISIPHBIX COCIUHEHHN —
MOJIMMEPHU3ALIHS U TIOJTUKOHACHCAIHS.

[Tonumepubie Matepuanbl. I[lmactmacchl (MOMUATUIIEH, MOJUIPOIUIICH,
MOJIUBUHWIXJIOPU, TOJUCTHPOJ, TOJMMETUIMETAKpUIAT, TMOJIMKApOOHATHI,
noavdTIWIeHTepedTanaT). Y THin3anus 1 nepepadboTka miacThkKa.

DnacToMephl: HATypaJIbHBIN KayuyK, CUHTETUYECKHUE KaydyyKd
(OyTamMeHOBBIN, XJIOPONPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbie (XJIOMOK, MEPCTh, MENK), UCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAalpOH U JIABCAH).

[Tonmumepnl CHEIUATBHOTO Ha3HAYCHUS (Teduion, KeBJIap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3iaraeMbI€ TOJTUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl HM3YUYEHHsS] BEIIECTB M HUX MpPEBpalllCHUIN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3adady no Teme «Pacro3HaBanue
MJ1aCTMAcC U BOJIOKOHY.

Pacuérnrblie 3agaun.

HaxoxaeHnue MoJiekyJIsipHOi (OpMYJIbl OPraHUYECKOTO COCIUHEHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOMSIIMX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPraHUYECKOrO0 COEqUHEHMs] 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMi W/WIM HCXOJHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpTraHUYECKOT0 BEIIECTBA HA OCHOBE €ro XMMHUYECKHX CBOWMCTB WJIU CIIOCOOOB
MOJIYYCHHUSI, OMNpPEIEICHUE JO0JU BBIXOJIa MPOAYKTAa PEAKIUH OT TEOPETHUECKHU
BO3MOKHOTO.

MexnpeaMeTHbIE CBA3HU.

Peanuzanus MexnpenMeTHBIX CBSI3€H MPU U3YUEHUH OPTaHUYECKON XUMHH B
10 kjacce OCYIIECTBISECTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIHMX €CTECTBEHHO-
HAyYHBIX TIOHATHUH, TaK M TIOHATHH, TPHUHATHIX B OTACIBHBIX IMPEAMETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHBIE MMOHATHUSA: SBJICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpUs, 3aKOH, aHaldu3, CUHTE3, Kiaccudukaius, HaOII0JCHUE, H3MEpPEHHUE,
AKCIEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®duzrka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKYya,
HPHEPreTUYECKUl YpOBEHb, BEIIECTBO, TeENO, OOBEM, arperaTHOe COCTOSIHHE
BEILIECTBA, (DU3MYECKHE BEIMYUHBI, €IWHUIIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHu3M, O3KOCHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(QHBINA U TeTepoTpOdHBI TUII NUTaHUs, OpPOKEHUE,
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dboToCcuHTE3, NbIXaHWE, OCJIKH, VYIJCBOMBI, JKUPHI, HYKICHHOBBIE KHCIIOTHI,
(hepMeHTHI.

['eorpadusi: mone3HbIe HCKOMMaeMble, TOTLIHBO.

TexHoyorust: THIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO IUTAHUS,
MOIOIITUE CPEJICTBA, MaTePHANBI U3 HCKYCCTBCHHBIX M CHHTCTHUYCCKUX BOJIOKOH.

11 KVIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX fAep. XUMUYeCKUid annemeHT. M3oronsl. CTpoeHue
AJIIEKTPOHHBIX O0OJIOYEK aTOMOB, KBAaHTOBBIC UWCJA. DHEPreTHUUECKHE YPOBHU U
noxypoBHU. ATOMHBIe opOutanu. Kinaccupukanys XuMU4eCKUX 3IEMEHTOB (s-, p-,
d-, f-amementsr). PacnpeneneHue dIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpAIIMM aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYpallud HOHOB.
DJIEKTPOOTPHUIIATEIILHOCTD.

ITepunonnueckuin 3akoH u Ileproanueckas cucremMa XMMHUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBsi3b NMEPUOAUYECKOTO 3aKOHA W [lepmogmueckoil cUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHMS CBOMCTB XMMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM H NepuoJaM. 3HA4YEHUE
nepuoauueckoro 3akona /[.1. Menneneena.

XuMH4YECKasi CBSA3b. BUIBl XMMHYECKOW CBSI3U: KOBAJICHTHAsA, HWOHHAs,
MeTayumyeckas. MexaHu3mbl 00pa30BaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIN H
JIOHOPHO-AKIENTOPHBIA. JHEPIUs U JIuHA CBs3U. [10JIIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOW cCBs3u. KparHbie cBsizu. BopopoaHas CBs3b.
MeXMONEKYIApHbIE B3AUMMOICUCTBUS.

BajneHTHOCTP M BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COCAUHEHU
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMILUIEKCHBIX coequHEHUsIX. COCTaB KOMIUIEKCHOTO UOHA:
KOMITJIEKCOOOpa3oBaTenb, JIMTAHIbl. 3HAYCHUE KOMIUICKCHBIX COCIWHCHUH.
[loHATHE O KOOPAMHALMOHHON XUMUMU.

BemiectBa  MOJIEKYJISIDPHOTO M HEMOJIEKYJIIDHOTO  CTPOE€HHUS.  THIbI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonsatne o nucnepcHeix cucrtemax. Mictuauble pactBopsl. [IpencraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpKEHUS KOHIICHTPAIIMU PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHIIEHTpanus. HacelleHHbie u
HEHACBILIEHHBIE PACTBOPBI, pACTBOPUMOCTb. KpucTamioruaparst.
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Knaccudukaims n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpHUBUATBHBIC
Ha3BaHM OTJEIbHBIX IPEACTABUTENICH HEOPTAaHUYECKHUX BEILIECTB.

Knaccudukanus XuMU4eCKUX peakluidi B HEOPraHMUECKOH U OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MpeBpalleHUus
SHEPIUM MPU XUMUYECKUX peakiusix. TermoBbie 3 (PEKThl XMMUYECKUX PEaAKIUH.
TepmoxumMudeckre ypaBHEHUS.

CKOpOCTh XUMHUYECKOU peakiiuu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PAKTOPOB.
['oMoreHHbI€ U reTeporeHHble peakuu. Katanns u Katajin3aTopsl.

OOpartumMbie U HEOOpaTUMbIE peakiuu. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOTr0 paBHOBecHs. DaKTOpbl, BIUAIOUIME HA TOJIOKEHUE XUMHYECKOTO
PaBHOBECHS: TEMIIEPATYpPA, NABJIECHUE U KOHLEHTPALIMHU BEUIECTB, YYaCTBYIOLIUX B
peakuud. [Tpunuun Jle [lartense.

Onextponutuyeckas aucconuanus. CWibHBIE W CclIa0ble DJIEKTPOJIHUTHI.
Crenenp nuccounanmu. Cpena BOJIHBIX PACTBOPOB: KHCIIOTHAsl, HEWTpaJibHAas,
mienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkucnauTenb W BOCCTAaHOBUTENb. IIpomecchl OKHUCIEHHS U BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENINM W BOCCTAHOBUTENIU. MeETOa 3JIEKTPOHHOro OasnaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M HX MPEBpaICHUN:
pa3lIoKEHUE TEPOKCHUIA BOJIOPOJAa B IMPUCYTCTBUM KAaTAIM3aTOpa, MOJAEIH
KPUCTAJUTMUECKUX PEMIETOK, TPOBEICHNUE PEaKINii MOHHOTO 0OMEHa, OTIpeCeIICHHE
Cpelbl pacTBOPOB C TMOMOINbI) HWHAMKATOPOB, M3YUYEHUE BIMSHUS PA3TUUHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW PEAKIMU M TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

Heopranuveckasi xumusi.

[Tonoxenne HemetawuioB B llepuoguueckol cucTeME€  XUMHYECKHUX
sanemenToB J.M. MenneneeBa 1 0COOEHHOCTH CTPOEHHUS UX aTOMOB. PuU3HUYECKUE
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAIOB (Ha MpUMEpE KUCIOpOAa, CEphI,
dbocdopa u yraepona).

Bonopon. Ilomydenne, ¢usmueckue W XUMHUYECKHE CBOWMCTBA: PEAKIMH C
METaJUlaMAd M  HEMETAJUIaMH, BOCCTAHOBHUTEIBbHBIE CBOMCTBA. [ Mapuibl.
TOMIMBHBIE JIIEMEHTHI.

["anorensl. Haxoxaenue B mpupoje, crnocoObl MOodydeHus, (U3M4ecKue u
XAMUYECKUE CBOMCTBA. ['aIoreHOBOIOPObI. BaxkHEUIINE KUCIOPOIACOAEPHKAILINE
COEIMHEHHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTYYCHHS
rajgoreHoB. [I[pumeHenune rajoreHoB U UX COCITMHEHUN.
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Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOTyYCHUS
kuciopona. Ou3nyeckue U XUMHYECKHE CBOMCTBA M MPUMEHEHHE KUCIOpoaa M
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxpaenwme B mpupojae, CrHocoObl TodydeHus, (U3HUECKHE WU
xuMuueckue cpoiictBa. CepoBomopon, cyiabduasl. Oxcunm cepui(IV), oxcun
ceprl(VI). CepHuctas u cepHas KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [IpuMeHeHne cepol U €€ COeIMHEHU .

A3zor. HaxoxneHue B mpupoje, crocoObl ModydeHus, (U3HUYECKHE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpUAbl. OKCHUIIBI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprmMeHeHune azorta
U €r0 COeAMHEHUN. A30THBIE YIO0OPEHHUS.

®ochop. Haxoxnaenwe B mpupojie, CHOCOOBI TMONy4YeHUS, (PU3MUECKHE U
xumuueckue cBorictBa. Dochuasl u ¢pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ocdhopa u ero coemuHenuii. dochopHbie
ya00peHusl.

Yrnepoa, HaxoXIaeHWE B TOpHPOAC. AJUIOTPOMHBIE MOJU(PHUKAIIUU.
duznueckne W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa30BaHHBIX
yriaepoaom. Okcup yriepona(ll), okcun yriepona(IV), yronapHas kuciora u e
COJIM. AKTHBUPOBAHHBIA Yroiyb, aacopOuusa. Dynepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHne MpPOCTHIX BEIIECTB, OOPA30BAHHBIX YTJIEPOJOM, U €0
COECIUHCHUM.

Kpemunii. HaxoxneHnue B mpupojie, CrOcoObl MOJy4EeHHs, (PU3NUECKHE U
xumudeckue cporctBa. Oxcupa kpeMuusa(IV), kpemHueBas KucCiIOTa, CUIUKATHI.
[IpumeneHue KpeMHUs U ero coequHenuii. CTeKI0, ero noay4eHue, BUIbl CTEKIIA.

[Tonmoxenne MmetamwioB B [leproandeckoil cUCTEME XUMUYECKHUX JIEMEHTOB.
OCoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX O000JOYEK aToMOB MeTaioB. OOmue
¢dbuznyeckue cBoicTBa MeTauioB. IIpuMeHeHuE MeTauioB B OBITY M TEXHHUKE.
CmiaBel METAIIOB.

DNEKTPOXUMUUYECKUN PsAJl  HampsokeHud  MmeTtamioB.  OOmue  crnocoOsbl

MOJTYYECHUS METaJIOB: TUAPOMETAILTYPIHs, NUPOMETAILTYPIus,
anexktpomeraiuryprusi. [lonarue o koppo3un metamwioB. CrocoObl 3alliUThl OT
KOPpO3UH.

OOmas xapakrepuctuka MetamnoB [A-rpynmer Ilepuonuueckoid cUCTEMBbI
XUMHMUYECKUX dJeMeHToB. Harpuil u Kanuii: mosiydeHue, QU3NYECKUEe U
XUMHYECKUE CBOMCTBA, IPUMEHEHNE MTPOCTHIX BEIIECTB U UX COEAUHEHNN.

Oobmas xapakrepuctuka metauioB IIA-rpynmel [lepuoauueckoit cucTembl
XUMHYECKHUX JJIEMEHTOB. MarHuii M KajblMil: MOoJdy4deHue, (QU3nveckue Hu
XUMHYECKUE CBOMCTBA, IPUMEHEHHE IPOCTBIX BEUIECTB U HUX COCIUHECHUM.
’KéctkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.
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ATIOMHHW: TTOTy4YeHUE, (U3NIECKUE U XUMUYECKUE CBOWCTBA, IPUMCHECHHE
MPOCTOrO BeIlleCTBa M €ro coeAuHeHuil. AmoTepHble CBOWCTBA OKCHAA H
TUAPOKCUIA ATFOMUHMUS, THAPOKCOKOMIUIEKCHI A TFOMUHUSL.

OOmasi xapakTepucTuka MeTaIoB 1o004HBIX moarpynn  (b-rpym)
[Teproanuecko CUCTEMBI XUMUYECKUX JJIEMEHTOB.

DuU3NYECKNEe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coearuHeHuil. OKCUIbl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTrsl U AUXpOMATHI, HUX
OKHCJIUTENbHBIE CBOMCTBA. [loydeHre u NpuMEeHEHUE Xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia HU €ro COCIUHEHH.
Baxwnelimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). IlepmanranaT kanusi, €ro OKUCIHUTEIbHBIE CBOMCTBA.

duznyeckue M XMMHUYSCKHUE CBOMCTBA JKejie3a M ero coeauHeHui. OKCHIBI,
ruapokcuanl U conu keneza(ll) u xxeneza(lll). [Tonyuenne u mpuMeHEHHUE Kele3a
Y €ro CILIABOB.

du3nyecKrne 1 XMMHYECKHE CBOMCTBA MeaU U €€ coeauHeHui. [lonyuenue u
MIPUMEHECHUE MEJIU U €€ COCUHECHUM.

[uuk: mnonydyeHue, Qu3MUeCKWe M XUMUUYECKHEe CBOHCTBA. AMddoTepHbie
CBOMCTBA OKCHJIA M TUAPOKCHUAA IMHKA, THAPOKCOKOMIUIEKCHI ITMHKA. [[puMenenue
LIMHKA U €r0 COCIUHEHUM.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HX MpPEBpaIlCHUIN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpEeHHE cephl, ¢docdopa, keie3a, MarHus B
KUCJIOPOJIE, HW3YyYCHHE KOJUIEKIUMU «MeTtamibl ¥ CIUIaBbDY, B3aUMOJCHUCTBUE
IIEJIOYHBIX U MICJIOYHO3EMENBHBIX METAJUIOB C BOJIOM (BO3MOKHO HCIOJIB30BaHUE
BUJIEOMATEPHUATIOB), B3aUMOJCHCTBUE IIMHKA M KEjle3a C PacTBOpaMU KHUCIOT U
HIEJI0YEH, KaYECTBEHHBIE PEAKIIMU HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJOPOJA
M KAaTHOHBl METAJUIOB, B3aUMOJCHCTBUE THUAPOKCUIOB QIIOMUHUS W IIHHKA C
pacTBOpaMU KHUCJIOT U IIEJIOUYEH, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMaM
«l"anmorensy, «Cepa u e€ coeguHeHuUs», «A30T U ¢Gochop U UX COCTUHEHUSD,
«Mertasibl TIIaBHBIX TOATPYII», « MeTasibl MOOOYHBIX TOATPYIII.

XuMHUSA U )KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHA denoBedyecTBa. [loHsTue
O Hay4YHbIX METOAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOTO HCCIIEIOBAHMUS.
HayuHble npuHLIMNBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOACTBA. [[poMbIlILIEHHbIE
CIOCOOBI MOMYYEHUsI BAXKHEUIIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMMAKA,
CEpPHOU KHUCIOTHI, MeTaHoJa). [I[pOMBIIIIIEHHBIE CITOCOOBI MOJYYEHUSI METANIOB U
CIUIaBOB. XMMHUYECKOE 3arpsi3HEHUE OKPYKAKOWIEW CPEAbl U €ro IOCIECICTBUS.
Ponp xumMuu B o0ecrieueHr Y3HEPreTUIeckoil 0€30MacHOCTH.

XumMus U 300pOBbE uenoBeKa. JlekapcTBeHHble cpexacta. llpasuia
WCIOJIb30BaHUs JICKAPCTBEHHBIX IIpenapaToB. Pojib XUMUM B pa3BUTUHA MEAULIVHBI.
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XuMHSI AN OCHOBHBIC KOMITOHEHTHI, TTUIIEBbIC N00aBKU. Poib Xumun B
oOecrieyeHnH MUIIeBOI 0€30MacHOCTH.

Kocmernueckue u mapdromepHsie cpeictBa. bertoBas xumwus. Ilpasuia
0€30MMacHOr0 HCIOJb30BaHMs TMPENnapatoB OBITOBOM XUMHUM B IOBCEIHEBHOM
KU3ZHU.

XUMHSI B CTPOUTENBCTBE: BaKHEHIINE CTPOUTENIbHbIE MaTepHalibl (LIEMEHT,
O€TOH).

XuMHs B CENTbCKOM XO03siicTBe. OpraHnyeckre U MUHEpalibHbIe YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaT€pHaIbl, KPACKH, CTEKJIO, KEpAMHKA.
Marepnainsl 175 5ekTpoHukH. HaHoTexHonoruu.

Pacuérnrle 3agaun.

Pacuétpl: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO W3
BEUIECTB HMMEET IMpHUMecH, Macchl (00bEMa, KOJIMYEeCTBa BEIECTBA) MPOAYKTa
peaKkuuu, €CIM OJHO M3 BEIIECTB JAaHO B BHUAEC pacTBOPAa C ONPEACIEHHOU
MacCOBOM JIOJIEW PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIICHTPAIlMM BEIIECTBA B pPAacTBOpE, AOJM BbIXOAA NPOAYKTa PEAKUUUA OT
TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBA3HU.

Peanuzanust  MEXNpeAMETHBIX CBA3€H NOpU  HU3YyYeHUM OOmed H
HEOPraHU4eCKOM XMMHUM B 11 Kilacce OCylIecTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
o0IUX €CTeCTBEHHO-HAYYHBIX TIOHSITHH, TaK W MOHATHN, TPUHATHIX B OTACIBHBIX
IIPEAMETax €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJICHUE, HAYYHBINA (haKT, TUIOTE3a,
TEeOopHsl, 3aKOH, aHAJIM3, CUHTE3, KJacCUu(PUKalus, MEePpUOIUYHOCTb, HAOIIOIEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®usuka: Marepusi, MHUKPOMHUD, MAKpPOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJHEPI€TUYECKUN YPOBEHD,
BEILIECTBO, TEJNO, O0BEM, arperaTHO€ COCTOSIHUE BEIECTBA, WJCAIbHBIA Ta3,
busznueckre BeIMYMHBI, €AMHULIBI U3MEPEHUsI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHus3M, sKocucTteMa, ouocdepa, MeTabOINU3M, MaKpO-
¥ MHUKPOAJIEMEHTHI, OCITKH, )KUPBI, YTIIEBObI, HYKIEHHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpPyTOBOPOT BEILECTB U MOTOK YHEPTUH B DIKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOIbI, MOJE3HbIE UCKOMAaeMble, TOIUIUBO,
pECYpPCHI.

TexHOoJIIOrusA: XUMHUYECKass MPOMBIIIIIEHHOCTh, METAJLTYPTUs, CTPOUTEIbHbBIC
MaTepUaJIbl, CENIbCKOXO3AMCTBEHHOE NMPOU3BOJCTBO, NMUIIEBASI NPOMBIIIIEHHOCTD,
bapmarneBTUUECKas ITPOMBILIJIEHHOCTb, IIPOU3BOJICTBO KOCMETUYECKHUX
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IMperapaTos, IMPOU3BOJACTBO  KOHCTPYKIMOHHLIX  MATCPUAJIOB, 3JICKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOI'H.
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNN
HA YI'JIVBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM IMOAXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XHUMHs» Ha YpPOBHE CPEOHETO
oOmmiero o0pa3oBaHUsl BBIIETCHBI CIEAYIONIME COCTABISIONIAE: OCO3HAHHE
OoOy4YarolmMUMHUC POCCUMCKOM TpaKJaHCKOM HWIEHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTA M CAMOOIPEEICHUIO; HATMYNE MOTUBALIMM K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIME B OOIECTBE TMpaBWIAMM W HOpPMaMH TOBEACHUS; HaJuyue
MIPaBOCO3HAHUS, YKOJIOTHIECKON KYJIBTYPhI; CHOCOOHOCTh CTaBUTH IIEJIH M CTPOUTH
JKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ydbTaThl OCBOEHUS NpeaMeTa «XHUMHS» OTPAKAOT
c(hOpPMUPOBAHHOCTh OIbITA IMO3HABATEJILHOM M TMPAKTUUECKON AesATEeTbHOCTU
o0yyJaromuxcsi B MpoIecce peain3alui 00pa30BaTeIbHOU eI TEIIbHOCTH.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS NpeaMeTa «XHUMHS»  OTPAKAOT
c(OpPMHPOBAHHOCTh OMbITA IMO3HABATEILHON M TMPAKTUYECKON NESITEIbHOCTH
oOyyaromumxcsi B Mpolecce pean3anur oOpa3oBaTEIbHON JEATEIbHOCTH, B TOM
YHUCJIe B YaCTH:

1) rpaxaaHCKOr0 BOCIIMTAHUSA:

OCO3HaHMS 00YYarOUUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUIaX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOW TBOPYECKOM JESATEIbHOCTH MIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUU yUEOHBIX M TMO3HABATEIbHBIX 3aJ1a4, BBHITOJTHCHHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) NIaTPUOTHYECKOTO BOCIMTAHUS:

LIEHHOCTHOTO OTHOLICHWS K HCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTEYECTBEHHOW XUMUH;

YBOXEHHUS K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPUH MU TPAKTUICCKOTO
MPUJIOKEHUS XMMHHM, OCO3HAHMUSI TOTO, YTO JAHHbIE HAYKH €CThb PE3yIbTaT
JUINTENTbHBIX ~ HAOMIOJCHUM, KPOMOTIMBBIX  AOKCIIEPUMEHTAIBHBIX  TTOWCKOB,
MTOCTOSTHHOT'O TPYy/1a YYEHBIX U MPAKTUKOB,;
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MHTEpeca M TO3HABATEIbHBIX MOTHBOB B TOJYYEHUH U TOCIEAYIOIIEM
aHanu3e UHPOpPMALMU O MEPEJOBBIX TOCTHKEHHUSIX COBPEMEHHOM OTE€YEeCTBEHHOM
XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHMUSI, STUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUU, CBA3aHHBIC C XUMUYECKUMH SIBIICHUSMH,
Y NPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEACHUE U MOCTYNKH CBOUX TOBApPHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHMS IMOCIEICTBHIA
MTOCTYTIKOB;

4) popmupoBaHUs KYJbTYPHI 310POBbSI:

NOHMMAaHUSA IEHHOCTEH 370pOBOro W 0Oe30mMacHOro oOpas3a >KU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIIECHHUSI K COOCTBEHHOMY (DU3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOMIO/IeHNsT TIpaBWJI 0e30MacHOT0 OOpalieHus C BelecTBaMu B OBITY,
ITOBCEHEBHOM KU3HU, B TPYJOBOU 1€ TEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJ HWHIUBUAYAJIBHOTO U  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsIX, YTPOXKAIOIIKX 3J0POBBIO U KU3HU JIFOJICH;

OCO3HAHUSI MOCIEICTBUI U HEMPUATHUS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOIr0 BOCIMTAHUSA

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKOM
NEeSTENBHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOM W JAPYIMX  BHIAX
NEATENBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B pEIIEHWH NPaKTHUUYECKUX 3ajad
COI[MAJIbHOM HAIPABJICEHHOCTH (B paMKax CBOEIrO KJacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY M3YUYeHHUI0 Mpodeccuil pa3IuvyHoro pojia, B TOM
YUCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYAY, JIIOASM TpyJa U pe3yjbTaraMm TPYJIOBOU AESTEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUMBHAYaJbHOW TPACKTOPUU
oOpa3zoBaHus, Oyayiied Mpopeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHH, UHTEPECOB U
oTpeOHOCTEH 00I1IeCTBa;

6) ’K0JIOrMYeCKOro BOCIINTAHUS:

HKOJIOTUYECKU 1€I€CO00pPa3HOr0 OTHOLIECHUS K MPHUPOAE KaK HUCTOYHHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIE;

NOHUMAaHUsSl I00ANTBHOTO XapaKTepa 3KOJOTMYECKHX MpOOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATILHOM CPEJIbl;

MNepenaHx yepes napok 03.02.2026 10:49 GMT+03:00;
eabb3831-c711-4b07-b111-695a70eaf756
CtpaHuua 20 us 64



OCO3HAHHWS HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHIKEHUN XUMHH JIS
pelIeHrs BONPOCOB PAllMOHAIBHOIO PUPOAOIIOIB30BaAHNUS;

AKTUBHOTO HENPUATHUS JIEUCTBUM, NPUHOCIIIMX Bpell OKpYKaIOUIEH
MPUPOTHON Cpeie, YMEHHsI TPOTHO3UPOBATH HEOJATOMPUSTHBIE SKOJIOTHYECKHE
MOCJIEACTBUS MPEANIPUHUMAEMBIX IEUCTBUHN U MIPEAOTBpAIIATh UX;

HaJIMYUsl Pa3BUTOrO SKOJIOTMYECKOTO MBIIIUICHUS, YKOJIOTHYECKOU KYJIbTYPHI,
OTbITa NEATEeIbHOCTU AKOJIOTMYECKOM HaIpaBJICHHOCTH, yMEHHUSI
PYKOBOJCTBOBAaTbCS MMHU B IO3HABATEIBbHOM, KOMMYHHUKATUBHOW W COIIMAJIBHOMN
MPaKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTHUBOCTOSTH HUJEOJIOTHH
xemooouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMAaHUsl CHeUUPUKA XUMHUM KakK HayKH, OCO3HaHMS €€ pOJu B
(GbOpMHUpPOBAaHUN PANMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEITOCTHOTO
MpeacTaBiIeHusT 00 OKpPYKAloIeM MHUpPE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHUH NPoOJeM COXpPaHECHUS
MIPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHH IS  COBPEMEHHOMU
UMBWIN3ALMKU: B €€ TIyMaHHCTHUYECKON HANpaBICHHOCTH W BaXHOM pOJM B
CO37aHMM HOBOW 0a3bl MaTepHATBLHON KyJNbTYPhl, B PEIICHUH TI00aTbHBIX
mpo0JIeM YCTOWYMBOTO PA3BHUTHSI YEIOBEUECTBA — CHIPHEBOM, IHEPTETUUYCCKOM,
MUILIEBOM M IKOJIOTUYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECIICUECHUN
YCIIOBUM YCHENIHOTO TPYJla U HKOJIOTHYECKH KOM(OPTHOM KU3HHU KaXKIOTr0 YJIeHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IOHUMAaHUS CYUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJIy4aeMble 3HAHUS JIJIsl aHAIKM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpa U
MPOUCXOMSIIUX B HEM U3MEHEHU, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKJIFOYCHHS Ha
OCHOBE HAayuyHbIX (AKTOB U HUMEIONIUXCS JAHHBIX C IEJNbI0 TOJIYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJILHO WCIOJB30BaTh XWMHYECKUE 3HAHUS IS
penieHus NpooJieM B peaibHbIX )KU3HEHHBIX CUTYyAIIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENBCKON ACSITENBHOCTH;

TOTOBHOCTH U  CHOCOOHOCTHM K  HENPEpbIBHOMY  OOpa3OBaHUI0 |
caM000pa30BaHUI0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBHH C KM3HEHHBIMHU MOTPEOHOCTSIAMU;

MHTEpeca K 0COOCHHOCTSIM TpyJAa B Pa3iMuHbIX cepax npodheccuoHaIbHOU
NEeSATEIBHOCTH.
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METAIIPEIMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3yabTaTbl OCBOCHHS MPOTPaMMbl 110 XMMHUH Ha ypOBHE
CpeIHero o0IIero 00pa3oBaHus BKIFOYAIOT:

3HAQYMMbIE IS (GbopMHUpOBaHUS ~ MHUPOBO33PEHUA  OOYYAIOLIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIpEIMETHbIE) OOIIeHAYYHbIE TIOHATHS, OTPaKaroIIne
LEJIOCTHOCTh HAy4YHOHW KapTUHbl MHpa U CHEUM(PHUKY METOJOB I03HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MarepHsi, BEIIECTBO, SHEPIUsl, sIBICHUE,
MPOIECC, CHCTEMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
Teopus, UCCle0BaHNe, HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U APYTHUE);

yHHUBEpCcajbHble yueOHbIe NEHCTBUS (NO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

peryJIaTUBHEIE), o0ecrieurBaroIIre dbopmupoBaHue GyHKIIMOHAIBHOM
TPaMOTHOCTH M COIIMATLHOW KOMITETEHITUH 00YJaroIIHXCs;
CIIOCOOHOCTH o0OyJarmuxcs WCITOJIb30BaTh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS W yYHHBEPCAIbHBIE Y4eOHbIE
JIEVCTBUA B IIO3HABATEILHOU U COLIMAIIBHOM MPAKTUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAKT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
TIEUCTBUSIMHU.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1€l CTBUSA

1) 6a30Bble JIOrHYecKHe AeHCTBUA:

CaMOCTOSITeIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNATh LeNu JACSTEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HUX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ICSITEILHOCTH C TTOCTaBJICHHBIMU 1LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHMN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHSATHM M YCTAaHABIMBATh UX B3aUMOCBSI3b,
MCIIOJB30BaTh COOTBETCTBYIOIINE MOHSITHS JJISI OOBSICHEHHS OTJEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS W KPUTEPUU I KJIACCHU(PUKAIIMU BEIIECTB W
XUMHYECKUX PEAKIIHIA;

YCTaHABIMBATh MPUYUHHO-CICJICTBEHHBIC CBS3M MEXKIY H3y4YaeMbIMU
SIBJICHHUSIMH;

CTPOUTH JIOTHUECKUE PACCYKJIECHHUS (MHAYKTUBHbBIC, JE€NYKTHUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEYMUS B paccMaTpPUBAEMbIX
SBJICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSITh B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMHUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢GopMmylia, ypaBHCHHE XHUMHYECKOU
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peakuu — MpH PElICHUU YYeOHBIX IMO3HABATEIbHBIX W TMPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJIEIIbHBIE MPE/ICTABIICHNUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble HCCJIEI0BATEIbLCKHE AeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaAKLINI;

(bopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATENbHO CQOPMYJIUPOBAHHBIE BOMPOCH B KAayeCTBE HHCTPYMEHTa
MO3HAHUSA U OCHOBBI JJI (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJAJETh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUJIAHUPOBAHMS W IPOBEICHHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 32 XOJIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ylbrar, (HopMyIupoBaTh
000011I€HUs ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTHU PE3YJIHTATOB MCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O MPOJICTIAHHOMN padoTe;

npuoOpeTaTh OMBIT YYEHWYECKONW HCCIIENOBATEICKOW W MPOEKTHOM
JESTENbHOCTH, MPOSIBISTH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOMCKY METOJIOB pEUIeHUs] MNPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3InyHbIX
METO/I0B [TO3HAHMS.

3) pa6ora ¢ unopmanmeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX MCTOYHHMKAX HHGOpManuu (HAy4dHO-
NOMyJIsSIpHAsl JUTepaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIE MOCOOUS,
pecypcbl MHTEpHETa), aHaIM3upOBaTh MH(OPMALMIO PA3JIMYHBIX BHJIOB U (QopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUNBOCTD;

(bopMyIMpOBATh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE U
orObope wuHpoOpMalMK, HEOOXOAMMOM [l  BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OIBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (QOpMYy  TpEICTaBICHUS
uHpopMaIuu (cxembl, TpaduKy, AMArpaMMBbl, TaOIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KA4yeCTBE CpeAcTBa NpH pabdoTe C
XUMUYECKON uHpoOpMalMel: TPUMEHSATh MeEXIpeAMEeTHbIe ((du3udeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a00peBUATYPBI, HOMEHKJIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CMMBOJMYCCKHUE CPEACTBA HAITIAJHOCTH.

KoMMmyHMKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBHUS:
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3aJ1aBaTh BOIIPOCHI 10 CYILIECTBY 00CYK/1aeMOil TEMBI B XOJI€ JUaJIoTa U/Win
JTUCKYCCHUH, BBICKA3bIBATh UJIEU, (POPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCUTEJIHHO BBITIOJHEHHUS IPEIJI0KEHHOMN 3a/1a4u;

BBICTYNATh C MpE3EHTAIMEel Pe3ylbTaTOB IO3HABATENILHOM J1€ATEIbHOCTH,
MIOJIYYEHHBIX CAMOCTOSATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMU IIPU BBINIOJHEHUHN
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaan3aluil yaeOHOro MpoeKTa, U (POPMYyJIUPOBATH BHIBOIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COIJIACOBAHWS MO3ULUHN B
XoJ1e 00CyX/IeHHsI 1 OOMEHA MHEHUSIMH.

PerynsiTuBHbIE yHUBepCAJIbHbIE Y4eOHbIE 1eliCTBUSA:

CaMOCTOATEJBHO IUIAHUPOBATh M OCYILIECTBISATH CBOKO ITO3HABATENIbHYIO
NEeATENBHOCTh, ONpenenss €€ Lead M 3aJadyd, KOHTPOJMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOPUTM JIEUCTBUN IpHU
BBINIOJIHEHUHU YYEOHBIX U HCCIENOBATENbCKUX 3a7ady, BbIOMpaTh HauboJjee
3¢ (deKTUBHBI C€HOCOO MX pEIIeHUs € Y4ETOM IIOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBJISITh CaMOKOHTPOJIb JIESITEIBHOCTH Ha OCHOBE CamMoOaHalIu3a U
CaMOOILICHKHU.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHbBIE pe3ybTaThl OCBOSHUSI MPOTPAMMBI IO XUMHUH Ha yriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOiero oOpa3oBaHMs BKIHOYAIOT cHelUpUYECKUe
U1l y4eOHOTo npeameTa « XUMUs HaydHbIe 3HAaHUS, YMEHHS ¥ CTIOCOOBI IEHCTBUN
10 OCBOCHUIO, MHTEPIPETAIIMU U MPEoOpa30BaHUIO 3HAHUN, BUIBI JACATEIHHOCTH
M0 TMOJYYEHHI0 HOBOI'O 3HAHUS M MPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUH IPEAMETHBIE PE3YJbTAaThl MPEACTABICHBI IO TOJaM
W3YYEHUSI.

10 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHudeckas XUMUSD)
OTPaXakoT:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECTe W 3HAYEHWU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIEUCHUH YCTOMYHMBOTO
Pa3BUTHS YETIOBEYECTBA B PEIICHUU MTPOOIIEM IKOJIOTHUECKOM, SHEPTETHUECKON 1
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MUIIEBON 0€30MMacCHOCTH, B Pa3BUTHUU MEAMIIMHBI, CO3JaHUM HOBBIX MATEpPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHH, B obecrieueHun PalMOHAIBHOTO
MPUPOIOIOIb30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUSI U OOIIEH KYJIbTYpHI
YeJoBeKa, a TaKXe OHKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XHMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarOLIMe NOHATHUS — XUMUUECKUM DJIEMEHT, aTOM, SIPO U DJICKTPOHHAs
obonouka aroma, s-, p-, d-aToMHbIe OpOUTAIU, OCHOBHOE U BO30YXIEHHOE
COCTOSIHMS aToma, THOpuAu3auus AaTOMHbIX OpOuWTaneil, HWOH, MOJIEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS
rpynmna, paaudkall, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpAILEHHEIE,
CKEJICTHbIC), M30MEpHUs CTPYKTypHasi M MPOCTPAHCTBEHHas (reoMeTpuueckas,
ONTUYECKAas]), H30MEpPbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTIEBOJOPOIbI,
KUCJIOPOJI- U a30TCOJICPKAIIME OPraHUYECKHUE COEAUHEHUSI, MOHOMEp, TMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHUS, TEOPUHU, 3aKOHBI
(nepuogmueckuit 3akon J[. M. MenneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUS MacChl BELIECTB, 3aKOH COXPaHEHUS
U TpEeBpalIeHUs] DHEPrUM TMPU XUMUYECKUX pEaKIMiIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMUMHH, MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHMMaHHS MPUYUHHOCTA U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; NIPEACTABICHUA
O MEXaHM3MaX XUMHUYECKUX PEaKIUi, TEPMOJNHAMUYECKMX W KHHETHYECKHUX
3aKOHOMEPHOCTSX MX IMPOTEKaHUsI, O B3aUMHOM BJIMSIHUMA aTOMOB W T'PYIIN aTOMOB
B MOJIEKYJIax (MHIyKTUBHBIA U Me30MepHbIi 3 dexTsl, opuentantsl [ u 1l pona);
(haKTOJOTUYECKHUE CBEICHHUS O CBOMCTBAaX, COCTaBe, IMOJYYCHHH W OE€30MacHOM
WCITOJIb30BAaHUU BAKHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN
JEATEIbHOCTA ~ 4eJIOBeKa, OOIMMX  HAYYHBIX  NPUHIUIIAX  XUMHYECKOIO
MIPOU3BOJICTBA (Ha MpUMEPE MPOU3BOJICTBA METaHOJIA, TEpEePadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISATh XapaKTEpHbIC MPU3HAKU TMOHITHUH,
YCTaHABIIUBATh WX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TOHSITHUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHHUI;

c(hOpMUPOBAHHOCTh YMEHUM:

HCIMOJIb30BaTh XUMUYECKYI0 CUMBOJUKY JJIsl COCTaBICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (OPMYJ OPTraHUYECKUX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMUYECKUX PEAKUMUA U PACKPBIBATH UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUMA  MOCPEACTBOM  COCTABIICHUS
AJNIEKTPOHHOTO OallaHca JTUX peaKlMid, peakluii HOHHOTO oOOMeHa WyTEéM
COCTAaBJICHUS MX MOJIHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUI;
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W3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JUJISl MIUIFOCTPALIMH
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHHUMN: YCTAaHABIMBATh MPHUHAJJICKHOCTh HU3YUYEHHBIX
OpraHMYECKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COEAUHEHWH, [aBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HomeHknatype (IUPAC) u npuBoAauTh TpUBHAIbHBIE Ha3BaHUS AJIA OTIEIbHBIX
MPEACTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, all€THIEH, TOJIYOJ, INIMLEPUH,
ATWIEHIJIMKONb, (EHOJ], (QopManblIerul, aueTalbIerujl, AaneToH, MypaBbHUHas
KHCJIOTa, YKCYCHAsl KMCJIOTa, CTEApUHOBAs, OJICMHOBAsI, MaJlbMUTUHOBASI KUCJIOTHI,
TJIMIUH, aJaHuH, MaibTo3a, (PYKTO3a, aHWIWH, NWBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHUE);

cOpPMHPOBAHHOCTh yMEHHUS ONpPENENsATh BHJI XUMHUYECKOHM CBSI3U B
OpraHUYECKUX COCIMHEHUSX (KOBAJICHTHAs M WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHASI CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS NPHUMEHATH TMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. BytnepoBa aist 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTAaB, CTPOCHHE,
¢u3nUecKue M XMMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTENECH pa3IUUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, UKJIOAIKAHOB, AJIKEHOB, aJIKaJUEHOB,
QIKWHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX U CIOKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, AMHHOKHUCIIOT, O€JKOB, yrieBOAOB (MOHO-, AW- U TMOJHCAXAPHUIIOB),
WUIIOCTPUPOBAaTh ~ IE€HETUYECKYKD  CBSI3b  MEXKAY HHMH  YPaBHEHHSIMU
COOTBETCTBYIOIIMX XHMHUYECKHX pPEaKUUid C MCHOJIb30BAHUEM CTPYKTYPHBIX
(opmyur;

c(OpPMHPOBAHHOCTh YMEHHUS MOATBEPKIaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKLIIMOHHON CIOCOOHOCTH OPTaHMYECKUX COEAMHEHHI OT
KpPaTHOCTHU M TUIA KOBAJICHTHOM CBS3U (G- U TT-CBSI31), B3AUMHOT'O BIUSHUS aTOMOB
Y TPYyII aTOMOB B MOJIEKYJIAX;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUYHUKH YTIEBOIOPOJTHOTO
Ceipbs (He(Th, TPHUPOAHBIM Ta3, Yrojib), CIOCOOBI €ro mMepepadOTKH W
MPaKTHYECKOEe MPUMEHEHHUE MPOTYKTOB MEePEpadOTKH;

c(hOpPMHPOBAHHOCTh BIIQJICHUSI CUCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUsl — HAONIOJACHUH, U3MEPEHUU, MOJECITUPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs IPUMEHSITh OCHOBHBbIE onepanuu
MBICTTUTEILHON JESATEILHOCTH — aHajiu3 M CHUHTE3, CpaBHEHHE, O00OOIICHHE,
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CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CICICTBEHHBIX CBSA3EH — IS U3Yy4YCHUS
CBOMCTB BELIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpMHPOBAHHOCTh YMEHHI: BBISIBJISATH B3AMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU W TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee OCO3HAHHOTO TMOHMMAaHHUS CYIIHOCTH MAaTepUalibHOIO €IUMHCTBA MHPA,
HCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPTaHUYECKOW XUMHH JJIsi OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

chOpPMHUPOBAHHOCTh, YMEHHI: TMPOBOJAUTH PACUETBl 1O XUMHYECKUM
dbopmysamM U ypaBHEHUSIM XUMHUYECKUX PEAKIUN C HUCIOIb30BAHUEM (PU3UYECKUX
BENMYMH (Macca, O0BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOUIUX
BEILIECTBA C KOJMYECTBEHHON CTOPOHBI: PACUYEThl MO HAXOKIACHUIO XUMUYECKOU
(dbopMysBl BEIIECTBA MO M3BECTHBHIM MAaCCOBBIM JOJSM XUMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH Ia3000pa3HbIX BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3MUIMH DKOJOTMYECKOM  0€30IacHOCTH  MOCJIEACTBUSL  OBLITOBOM U
IIPOM3BOJICTBEHHON JEATEILHOCTH 4YeJIOBEKa, CBA3aHHOHM C IepepabdoTKOM
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIE 3HAHUS JJIsl IPUHATHS TPAMOTHBIX PEIICHUI
po0JieM B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IUIAHUPOBATh U TMPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (TIOJlydeHHEe W H3y4YeHHE CBOMCTB OPraHUYeCKHUX
BEILIECTB, KAaYECTBEHHBIE PpEAKUMH YTIIEBOJOPOJOB pA3JIMYHBIX KJIACCOB U
KHCJIOPOACOIEPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHUE 3KCIIEPUMEHTAIbHBIX
3a/lad 1O PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COONIOACHUEM TPaBHII
Oe3omacHOoro oOpalleHusi C BeleCTBaMU U Ja0OpaTOpHBIM 000pPYAOBAHUEM,
bopMynIMpoBaTh 1eNb HUCCIEAOBAHMS, NPEICTaBIATh B pa3nyHON (dopme
pe3yabTaThl IKCIIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUM:

cOOJII0IaTh MpPaBHJIa 3KOJIOTMYECKH LIeecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JIEATEIBHOCTH B IIEJSIX COXPAHEHHUS CBOETO 3/I0POBBS, OKPYKAroUIeh
MPUPOJTHON CPEJIbI U IOCTHXKEHUS €€ YCTOMUHUBOTO Pa3BUTHS;

OCO3HABaTh OIMACHOCTb TOKCHUYECKOTO JIEUCTBUS HAa >KUBBIE OpPTraHU3MBbI
ONPEAECIEHHBIX OPTAaHUYECKUX BEMIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJM3UPOBATh 11€J€CO00Pa3HOCTh MPUMEHEHUS OPTaHUYECKUX BEILECTB B
MIPOMBIIIUIEHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUSI PUCK-TIOJB3a;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH I€JCHANPABICHHBIA IOUCK
XUMHUYECKON MHGOPMAINK B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U y9eOHO-Hay4YHas
JUTEpaTypa, CpencTBa MaccoBoi nnopmaruu, HTEpHET U Ipyrue), KpUTUIECKU
aHaJM3UPOBaTh XUMUUYECKYI0 UHPOpMaIMIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1aueii.
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11 KUIIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHmdeckas
XUMHS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM EIUHCTBE MHpA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECT€ U 3HAYEHUU
XUMHU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 0OECIEUYEHUU YCTOMYMBOTO
pPa3BUTHS, B PEIICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOW W MUIIEBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JIaHUM HOBBIX MaTEPHUAJIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OO0ECNEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIH30BaAHUSA, B
GbopMHpPOBaHUM MHUPOBO33PEHHUS] U OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/IOPOBBIO W TPUPOTHOMU

cpene;
BJIQJICHNE  CHCTEMOH  XMUMHYECKMX  3HaHHWH, KOTOpas  BKJIFOYACT:
OCHOBOTIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SIpo aToMa,

M30TOIIBI, AJICKTPOHHAsE 000JI0YKa aToMma, S-, p-, d-aToMHBIE OpOUTANI, OCHOBHOEC H
BO30YXKIEHHOE COCTOSHHMS aToMa, THOpHAM3alMs aTOMHBIX oOpOuTajeld, HOH,
MOJICKYJIa, BJICHTHOCTb, JJEKTPOOTPHUIIATEIBHOCTh, CTENEHb  OKHCJICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeETa/UIMYecKas, BOJOPOJIHAs),
KpUCTAJUTMUECKasT pPEmETKa, XUMUYECKas PEakIys, pPacTBOp, AJICKTPOJIUTHI,
HEAJICKTPOJUTBI, AJICKTPOJUTHYCCKAs JUCCOIMAIMS, CTEICHb JIHCCOIUAIUH,
BOJOPOJHBIA ITIOKa3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEIb, TEILNIOBOW 3(dekT
XUMHUYECKON Peakiny, CKOPOCTh XMMHUYECKOW PeaKklui, XUMHIECKOE PABHOBECHE;
TEOPUH W 3aKOHBI (TEOPHS AJIEKTPOIUTHUCCKOW THUCCOIUAINHU, TIEPHOTUICCKUN
3akoH JI.1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3AKOH COXPAHEHUS U
MIPEBPAIICHUS SHEPTUH TIPH XUMHUYCCKUX PEaKIMsIX, 3aKOH TOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHHA SI3bIK
XUMHH, MHPOBO33PCHUYCCKHE 3HAHHUS, JIeKAIlMe B OCHOBE IOHUMAaHUS
MPUYUHHOCTA U CHCTEMHOCTH  XHMHUYECKUX  SIBIICHMH;  COBPEMCHHBIC
MPEACTABIICHUSI O CTPOCHHWM BEIIECTBA HAa aTOMHOM, HMOHHO-MOJICKYJSPHOM H
HAJMOJICKYJISIPHOM  yYPOBHSX; TIPEICTaBICHUS O MEXaHW3Max XHUMHYECKHUX
peaknuii, TEPMOAMHAMHUYECKUX W  KHHETHYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUsA, 0 XHUMHUYECKOM DPAaBHOBECHH, PacTBOpPax M JUCIICPCHBIX CHCTEMaXx;
(aKTOJOTMYECKHUE CBEJCHHMS O CBOMCTBAaX, COCTaBe, IMOJYYCHHH W OC30IaCHOM
WCITOJIb30BAaHUN BAKHEHINIMX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON
JEATETBPHOCTA  YEJNOBEKAa, OONMX  HAy4YHBIX NPHUHIHUIAX  XUMHUYECKOTO
MIPOM3BO/ICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPHU3HAKU TOHITHH,
YCTaHaBJIMBaTh UX B3aMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSATHS IPHU
OTIMCAaHWU HEOPTaHWYCCKHUX BEIICCTB U UX MPEBPAICHUI;
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c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUM  XUMHYECKUX  pPEaKIUH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
BEIILIECTB,;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XMMHUYECKOU CBsI3U (KOBaJECHTHas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUI KPUCTAUIMUECKON pemeTKU
KOHKPETHOT'O BEIIECTBA;

c(hOpPMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIUYECKON peIETKH, OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN MEXaHW3Mbl 00pa30BaHMs KOBAJIEHTHOU CBSI3H;

chOpPMHPOBAHHOCTh  yYMEHHI:  KIacCU(UIIMPOBATH:  HEOPTaHUYECKUE
BEILIECTBA IO UX COCTABY, XUMUYECKUE PEAKIIUHU 110 PA3IMYHBIM MIPU3HAKAM (YHUCITY
U COCTaBy pearupyrollyx BeIIeCTB, TEIUIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTETICHEW OKHCJICHUS JJIEMEHTOB, OOpPaTMMOCTH, Y4YaCTHIO KaTajau3aropa H
JPYTHe); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS M KPUTEPUH ISl KJIacCUPUKAIIIU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIU;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOINYECKOro 3akoHa [l.
W. MeHnaeneeBa u 1EMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (DYHKITUU;

cOpPMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX DJJIEMEHTOB MEPBOrO—YETBEPTOIO MEPHOJIOB
Ilepuomnueckoin  cucrembl .M.  MeHnneneeBa,  UCIOJB3ysSd  IOHATHUSA
(QHEPTETHUYECKUE YPOBHU», «IHEPTEeTUUYECKHE MOMYPOBHH», «S-, p-, d-aTOMHBIC
opOuTaNM», «OCHOBHOE M BO30YKIEHHOE HHEPTreTUYECKHUE COCTOSHUS aToOMay;
OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U MX
coequHeHUM no nepuogaMm u rpynmnam  Ilepuommueckou cucrembr [J[. U
MenzeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUSA
HX DJICKTPOHHBIX 000JIOYECK;

chOpPMHPOBAHHOCTh YMEHHUI: XapaKTepu3oBaTh (OMUCHIBaTH)  OOIIME
XMMHYECKHE  CBOMCTBAa  BEIIECTB  PA3JIMYHBIX  KJACCOB,  IMOJATBEPKIATH
CYIIECTBOBAHUE TE€HETUYECKOM CBSI3M MEKIY HEOPraHMYECKMMH BEIIECTBAMHU C
MTOMOIUIBIO YPAaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

cOPMHPOBAHHOCTh yYMEHHUS PACKpbhIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLHNA MOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOrO OajlaHca
ATUX PEAKIUH; PeaKIuii MOHHOTO OOMEHa IMyTEM COCTaBJICHUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  pEAaKUMM  THUAPOIM3a;  peakiui
KOMILIEKCOOOpa30BaHusl (Ha MPUMEPE THIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUA );
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c(OPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH TPOTEKAHMS
XUMUYECKUX PEAKIMid ¢ YYETOM HX DHEPreTHUECKUX XapaKTEPHUCTHUK, XapakTep
M3MEHEHUS CKOPOCTH XHMHMUYECKOW peakIMd B 3aBUCHUMOCTH OT pPa3IUYHBIX
(hakTOpOB, a TAKXKE XapaKTep CMEIICHUSI XUMHUYECKOTO PaBHOBECHUSI IO/ BIUSHUEM
BHEIIHUX Bo3aelcTBuil (mpuHiui Jle [larense);

cOPMHPOBAHHOCTh yYMEHUS XapaKTEpPU30BaTh XUMHUYECKHUE PEaKIIUH,
JeXalye B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe HayyHble MPUHLUNBI XUMHUYECKUX IPOU3BOJICTB; II€I€COO0PA3HOCTD
MPUMEHEHUSI HEOPTAaHMYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHUS COOTHOLIECHUSI PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOM 3HAHUW O METOJaX HAYy4YHOIO
MO3HAHUA SIBJICHUM NOpuUpoabl — HaOMI0IEeHUe, HW3MEPEeHHE, MOJCIMPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATLHOM HUCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SIBIICHUN, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JEATETLHOCTH YEJIOBEKA U B TOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITH B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0o0Jiee 0CO3HAHHOTO MOHUMaHUS MaTEPUATBHOTO €MHCTBA MUPA;

chOpPMHUPOBAHHOCTh YMEHHUS TNPOBOAUTH PACUYETHI: C MCIOJb30BAaHUEM
MOHSATUN «MaccoBasi JOJsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAsT KOHIICHTPALIUS;
Macchl BELIECTBa WM 00bEMa rasza 1mo M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WM 00bEMY OHOTO W3 yYaCTBYIOIIMX B PEAKIIMU BEMIECTB; TEIIOBOro 3 dexra
peaKIuy; 3HA4YCHUS BOJAOPOJHOrO MOKAa3aTesisi pacTBOPOB KHUCIOT M IIEIOYeH ¢
M3BECTHOM CTEIEHbIO JUCCOIMAIlMU;, Macchl (00bEéMa, KOJIMUECTBa BEIECTBA)
MPOAYKTa PEaKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHUJE PacTBOpa C
OTpeIeIEHHOM MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOIYKTa pEaKiH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAaMOCTOSITEILHO IUJIAHUPOBATh U TPOBOJUTH
XUMHYECKUNA  OKCIIEpUMEHT  (MpOBEJCHHME  peakuuid  HWOHHOTO  OOMeHa,
MOATBEPAKACHUE KAUeCTBEHHOI'O COCTaBa HEOPraHWYECKUX BEIIECTB, OMPEICIICHNUE
Cpelbl pPacTBOPOB BEIIECTB C IOMOIIbI0 HWHAMKATOPOB, HU3YYCHUE BIIHUSHUS
pa3nuYHbBIX  (PAKTOPOB HA CKOPOCTh XHMHUYECKOW  peakiMu, peIIeHUe
AKCIEPUMEHTANIbHbIX 3afad 1o Temam «Mertaey u  «Hemeramis»y) ¢
coOJI0ICHHEM TpaBMl 0€30MacHOro oOpallleHus C BEIIECTBAaMHU U JIa0OpaTOPHBIM
obopynoBanueMm, (opmyaupoBaTh 11€Jb HWCCJICAOBAHHS, TIPEICTABIATh B
paziuuHOM (opMe pe3yibTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHHBATh X
JIOCTOBEPHOCT;
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c(hOpMHPOBAHHOCTh YMEHUH: COOIIOIaTh MPaBUJIA TTOJIH30BAHUS XUMUYECKON
MoCyIol M JabopaTopHBIM O00OpyAOBaHWEM, OOpalleHHus C BelIeCTBAMH B
COOTBETCTBHM C MHCTPYKIIUSMH I10 BBIIOJHEHUIO JIAOOPATOPHBIX XUMHYECKHUX
OTIBITOB, JKOJOTUYECKH I1€71eCO00pa3HOrO TMOBEACHUS B OBITY W TPYJIOBOH
JEATEIIbHOCTA B LENSAX COXPAHEHHSI CBOETrO 3JI0POBbS, OKPYKAIOLIEH MPUPOAHOM
cpeabl U JOCTUXKEHUS €€ YCTOWYMBOTO pa3BUTHUS, OCO3HABATh OMNACHOCTh
TOKCHUYECKOTO JIEUCTBUSI HA >KUBBIC OPraHU3MbI ONpPEIACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMmbIci nmokazarens [IJK;

c(hOpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIATh Il€JCHANIPABICHHBIA ITOUCK
XUMHUYECKOW HH(POpMAIIMK B pa3IMYHBIX UCTOYHUKAX (HAy4yHas U y4eOHO-Hay4YHasl
auTepaTypa, cpeAcTBa MmaccoBor nHpopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbarpiBath €€ M UCIOJIb30BATh
B COOTBETCTBHUU C TIOCTABJICHHON y4eOHOW 3a1a49ei.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3ieoB U TeM (mudposbie)
Kourpoabublie | IlpakTnyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTsI
pecypchbl
Pa3znen 1. Teopernyeckue 0CHOBbI OPraHMYeCKO XUMHHU
[Ipeamer oprannueckoit xumuu. Teopus
ped P P bubmmoreka [IOK
1.1 CTPOEHUS OPTaHUYECKUX COeTMHEHUN A. M. 8 0 0
https://m.edsoo.ru/d69df650
byrneposa
Hroro no pazneny 8
Pa3nen 2. YrieBogopoasl
21 [IpenenbHble yriieBO1OPOIbI — AJIKaHbI, 5 0 0 bubmmnoreka [IOK
' IIMKJIOATKAHBI https://m.eds00.ru/d69df650
9 HenpenenbHbie yriieBo10pObl: alKEHBI, 14 0 1 bubmmoreka [JOK
' QKA CHE], AJIKHHBI https://m.edsoo.ru/d69d{650
but6mmoreka [JOK
23 A 8 0 0
pOMAaTHUYECKUE YTIIEBOAOPOIbI (apEHBI) hitps://m.cdsoo.r/d69df650
54 IIpupoHBIE HCTOYHUKH YIIIEBOIOPOAOB U UX 4 0 0 bubnuoreka [IOK
' nepepaboTKa https://m.eds00.ru/d69df650
2.5 ["anoreHnpou3BOHBIE YIIIEBOIOPOIOB 4 1 0 Enbmorexa OK
https://m.edsoo.ru/d69df650
Uroro no pazneny 35
Pa3nen 3. Kuciopoacoaepskamme opraHnuieckue coeMHEeHUs!
3.1 Cnuptsl. @eHon 11 0 1 ‘ bubmmorexa [IOK

https://m.edsoo.ru/d69df650
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Kap6OHI/IJ'ILHBIe COCOMHCHMUA: aJlIbACTUbI 1

bu6munorexa LIOK

32 . K . 21
keToHbl. KapOoHoBbIe KUCTOTHI. CI0XKHBIE hitps://m.cdsoo.r/d69d650
3¢upsl. XKupsl
33 YrneBoibl 9 bubmmorexa [IOK
https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3orcoaep:xamme opranndeckne coenHeHust
4.1 AMUHBL. AMHHOKHCHOTEL beikn 12 bubmmorexa [IOK
https://m.edso0.ru/d69df650
Uroro no pazneny 12
Pa3nen 5. BeicokoMoieKyJIsIpHBIE COeIMHEHHUS
5.1 BrIcokoMoOneKyaIpHbBIE COSIUHEHUS 6 bubmmorexa LIOK
' yp 4 https://m.edsoo.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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11 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB H TeM uudpoBbie
Ne i/ P Konrtpoasubie | IlpakTuyeckue (urcpp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. TeopeTudyeckue 0CHOBbI XMMMU
Crtpoenue atoMma. [lepronnueckuii 3aKoH
but6mmoreka [JOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 9 0 0
https://m.edsoo.ru/2dd57f24
anemeHToB /[. 1. Menneneesa
12 Crpoenue BeectBa. MHOrooOpaszue 1 ) 0 bubnmnoreka [IOK
' BEIIECTB https:/m.edsoo.ru/2dd57124
but6mmoreka [JOK
1.3 X €CKHeE pea 19 1 3
HMHTHECKHE peatii https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nen 2. Heopranuueckasi Xumust
2.1 Hemeranmst 31 1 3 bubmorexa [OK
https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
2.2 M 23 1 2
eI https://m.edsoo.ru/2dd57£24
Hroro o pazneny 54
Paznen 3. Xumus u KkM3Hb
11 MeTtoapl mo3HaHUA B XUMHAH. XUMHAS 1 9 0 0 bubnuorexa [IOK
' KH3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
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OBIIEE KOJIMYECTBO YACOB IIO [TIPOTPAMME

102
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IHHOYPOYHOE IINTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Jara nzy4enus

KonTtpouabsubie

Bcero
padoThI

IIpakTHuyeckune
padoThI

ITo
IUIAHY

ITo
paxry

DJIeKTPOHHbIE HU(PPOBBIE
o0pa3oBaTesbHbIE pecypchl

[IpenmMer u 3HaueHKE
OpTraHUYECKON XUMUH,
MIPE/ICTaBIICHUE O
MHOT000pa3uu
OpPraHMYECKUX
COEIMHEHUN

1
Henens

but6mmoreka [JOK
https://m.edso0o0.ru/3686e6f5

DNEeKTPOHHOE CTPOEHUE
aToma yriepoaa
(ocHOBHOE U
BO30YyX/IEHHOE
cocrosiHus). BanenTHble
BO3MOKHOCTH aTOMa

yriepoza

1
HeZels

but6mmoreka [IOK
https://m.edsoo.ru/Oce6fd4c

XuMmuyeckas CBs3b B
OpPraHUYeCKUX
COCIMHEHUSIX.
MexaHu3mMbl 00pa30BaHUS
KOBAJICHTHOM CBSI3H,
crocoObI pa3phiBa CBs3EH

1
Henens

bubmuoreka [IOK
https://m.edso0.ru/8d39f5¢8

Teopus crpoeHus
OpPraHUYeCKUX
coenqnueHui A. M.
byrneposa

2
Heaels

bubmmorexa LIOK
https://m.edsoo.ru/9e¢595¢cb8
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Bunel nzomepun:

CTPYKTYypHas,

MIPOCTPAHCTBEHHAsL. | 0 0 2 bu6nuoreka LIOK

OnexTpoHHbIC () (HEKTH B HEIEIs https://m.edsoo0.ru/b0e61661

MOJIEKYJIaX OPraHUYEeCKHX

COCTMHEHUI

IIpencrasnenue o

KJIacCU(pUKALUU U

cucTeMaTuyeckas 1 0 0 2 bubmorexa [OK

HomenKatypa (IUPAC) Henens https://m.edsoo.ru/c212dd21

OpPraHWYECKHX BEILIECTB

Knaccudukanus peakuuit | 0 0 3 bu6nuoreka [IOK

B OPraHUYECKOW XUMUU HeaeIs https://m.edsoo.ru/ba5706aa

Cucremaruzanus u

0000111eHIE 3HAHM TTO 1 0 0 3 bubamorexa HOK
HeOeIs https://m.edsoo.ru/87a37cab

TeEME

AJKaHBI: TOMOJIOTHYECKUI

psn, obmas popmyia,

HOMEHKJIaTypa 1 | 0 0 3 bubmmoreka [JOK

HU30MEPUS, DIIEKTPOHHOE U HEZes https://m.edsoo.ru/25a14636

IIPOCTPAHCTBEHHOE

CTPOEHHE MOJIEKYJ

dusnyeckue u

XUMHUYECKHE CBOMCTBA 1 0 0 4 bubmmorexa LIOK
HEAEeNs https://m.edsoo.ru/3137711c

AJIKaHOB

Haxoxxnenue aikaHoB B

npupoje. CriocoObl | 0 0 4 bubnuorexa LIOK

MOJIy4YEHUS U IPUMEHEHUE Henens https://m.edsoo.ru/259b0asb

AJIIKaHOB
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12

[uxnoankaHsl: o0Imas
(dopmyna, HOMEHKIIaTypa
1 U30MepHsl, 0COOEHHOCTHU
CTPOCHUA U XUMHUUYCCKHUX
CBOIICTB, CIIOCOOBI
MOJIYYCHHA U IPUMCHCHUC

4
HeAens

but6mmoreka [JOK
https://m.edsoo.ru/156730d2

13

Pewenne pacu€rHbix
3a/1a4y Ha OMpe/eIcHUE
MOJICKYJIIPHOU (hOPMYJIBI
OpPraHUYECKOr o BEIIECTBA
10 MaCCOBBIM JI0JISIM
aTOMOB 3JICMEHTOB,
BXOJAIINX B €r0 COCTAB.
CucremMaru3anus u
000011IcHIE 3HAHUH 110
TeMe

5
Henens

but6mmoreka [JOK
https://m.edsoo.ru/bf84d8eb

14

AJKEeHbI: TOMOJIOTMYECKHUH
psia, obmas ¢popmyina,
HOMEHKJIATypa,
JNEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTpPOCHHE MOJEKYII.
CrpyKkTypHas u 1uc-
TpaHC-U30MEPHUsI ATIKEHOB

5
Henenst

but6mmoreka [JOK
https://m.edsoo.ru/273b0ale

15

®dusnueckue u
XUMHUYECKHE CBOMCTBA
ankeHoB. [IpaBuio
MapkoBHUKOBA

5
Henens

but6mmoreka [IOK
https://m.edso0o.ru/21069ccd

16

CrniocoObl nostyueHust 1

but6mmoreka [JOK
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MIPUMEHEHHE AJTKEHOB HeIes https://m.edso0.ru/665dc058
[IpakTryeckas padota Ne 1

17 no Teme "[lonydenue 6 bu6nuoreka [IOK
JTUJIEHA U U3YUYEHUE €0 Heaemst https://m.edso0.ru/0941eed8
CBOMCTB"

Pemenne pacu€rnbix

18 3a/1a4y Ha OMpeJeICHUE 6 bubnuoteka [IOK
MOJIEKYJISIPHOU (pOpMyITBI Henens https://m.edsoo.ru/e9ea9921
OpPraHMYECKOT0 BELLECTBA
AJKagueHsr:

COIPSDKEHHBIE,

19 W30JIMPOBaHHbIE, 7 bu6nuoreka [IOK
KyMYJIUPOBaHHBIE. HEJEIs https://m.eds00.ru/04298c0a
Ocobennoctu
3EKTPOHHOTO CTPOCHUS

20 XUMHYECKHE CBOMCTBA 7 bu6mmoreka [JOK
COIPSKEHHBIX JUEHOB HEJeIs https://m.edsoo.ru/e561253d

71 CriocoObl TTOTy4eHHs U 7 bu6muoreka [IOK
[IPUMEHECHUE AJIKAJUCHOB HEJeIs https://m.edsoo.ru/1aa81660
AJKMHBI: TOMOJIOTHYECKU I
psin, obmas popmyia,

” :;?;I;?}TZE?; 8 bubmmoreka [JOK

HEeZes https://m.edsoo.ru/68bbccdc
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI,
(u3nueckre cBONCTBa

” XUMHYECKUE CBOMCTBA 8 bubnuoteka [IOK
AJIKMHOB HeIens https://m.edso0.ru/23493a93
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24 KauecTBeHHbIE peakuu 8 bu6mmoreka [IOK
Ha TPOUHYIO CBS3b Henemns https://m.edsoo.ru/7b1c48da

)5 CriocoObI moyueHus u 9 bu6mmoreka [TOK
MIPUMEHEHUE AJTKUHOB HEIes https://m.edsoo.ru/a6f9alea
Pemienue 3a1a4:; pacuéTsl

P 9 but6mmoreka [OK

26 110 YPaBHEHUIO

. HEIEeIIs https://m.edsoo.ru/5db8e526
XUMHUYECKON peaKIuu
CucremaTu3anus u
. 9
27 000011IeHKE 3HAHUH 110
HeeIs

TeMe

ApEHbI: TOMOJIOTHYECKUA

psn, obmas hopmya,

HOMEHKJIATypa.

73 DIEKTPOHHOE U 10 bubnuoteka [IOK
IIPOCTPAHCTBEHHOE HEIEs https://m.edsoo.ru/a92a7094
CTPOEHUE MOJIEKYII
OeH3051a U TOJIyoJIa, UX
(bu3mdecKkre CBOMCTBA
XHUMHYECKHE CBOHCTBA

29 APHOB: DCAKIIHH 10 bubnuorexa IIOK

p P HECIIS https://m.edsoo.ru/a44alaed
3aMEIICHUS
XUMHYECKHE CBOMCTBA

apEHOB: peaKIuu

p p 10 bubnuoreka [IOK

30 TIPUCOSTMHECHHSI,

HEAEeNs https://m.edsoo.ru/a44alac4
OKHCJIEHHE TOMOJIOTOB
OeHzona
OcoOenHoctu
. 11 bubmmoreka [IOK
31 XUMHUYECKUX CBOMCTB
Heaens https://m.edsoo.ru/d5018a54

CTUpOIIa
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Pemenne pacuéTHpix

0 3a/1a4y Ha ONpeeIeHIe 11 bubnmnoreka [IOK
MOJIEKYJISIPHON (OpPMYIIbI Henens https://m.edsoo.ru/53461a2¢c
OpPraHMYECKOTO BEILECTBA

3 CriocoObl MoTy4YeHus U 11 bubmmoreka [JOK
[IPUMEHEHUE apEHOB Henens https://m.edsoo.ru/6£717d09
['eneTnueckas cBs3b 12

34 MEXK]ly pa3IMYHbIMU

HeZens
KJIaccaMM YIJIEBOJOPOJIOB
Pacuértel mo ypaBHEHUAM
XUMHYECKUX PEAKIIUH.
12
35 Cucremaruzanus u
. Hezemnst
0000111eHNe 3HAaHUH 110
TEME

36 [IpupoaHsbIit ras. 12
[TorryTHBIC HEPTAHBIE Ta3bI Hesemnst
KamenHnslii yromis u

37 DOIVKTLL e};i) 13 bubmmoreka [JOK

PORYE HEZIEIs https://m.eds00.ru/69b3398b
nepepaboTKu
Hed1s 1 ciocoOs! eé

18 nepepaboTKH. 13 bubmmoreka [IOK
[IpuMeHeHne npoIyKTOB HeZens https://m.edsoo.ru/21{9de78
nepepadoTKu HehTH
I'enernueckas cBs3b 13

39 MEX1Y pa3IuyHbIMU

HeZels
KJIaCCaMHM YTJIEBOAOPOJIOB

40 lNaymorenonpoun3BoaHbIe 14 bubmmoreka [IOK

YIJIEBOAOPOLOB: HEeOeIIs https://m.edso0.ru/82b4d759
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QJICKTPOHHOC CTPOCHUC,
pCaKkiunun 3aMCIICHUA
raJJOrc¢Ha

JleiicTBue mienouei Ha

raJloOreHIPOU3BOIHBIE.
. 14
41 BianMmonetictBue
Hezemns
JUTaJOreHaJIKaHOB C
MarHueM U IIMHKOM
CucremaTtuzanus u
42 0000111eHIe 3HAaHUH 10 14 Brbmmorexa LIOK
e ) Hezens https://m.eds00.n/2089£22
pazaeny "YraeBoaopoabl

43 KonTponbnas pabora o 15 Bbu6muorexa LIOK
teme "YraeBogopoab” Henens https://m.eds00.1u/95¢9¢298
[IpenenvHble
OJTHOATOMHBIE CITUPTHI:

TOMOJIOTHYECKHM AL,

44 oOmras popmyina, 15 bubmmoreka [IOK
CTPOEHUE MOJIEKYIL, HEJeIs https://m.edsoo.ru/df04cS5cd
U30Mepus, HOMEHKIaTypa,

KJaccuuKams,
(u3nueckre cBONCTBA
XUMHUYECKUE CBOMCTBA
15 bubmuorexa [JOK
45 MpeaeabHBIX
HEZes https://m.edsoo.ru/26ee34fe
0JIHOATOMHBIX CIIUPTOB
CriocoObl moy4YeHus u
i 16 Bbubmuorexa LIOK
46 IIPUMEHEHHE
Heaensd https://m.edso00.ru/484100000000000
OJTHOATOMHBIX CITUPTOB

47 [IpocTsie 3¢upsi: 16 bubnuoreka [IOK

HOMEHKIATypa u Henems https://m.edsoo.ru/c2¢788b2
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HU30MepHsi, 0COOEHHOCTH
(busznuecKkux u
XUMHUYECKUX CBOUCTB

MHoroaroMHbI€ CIIUPTHI:

43 STUJICHTJIUKOJIb U 16 bubmuoteka [IOK
TIIMLEPHH, UX (PU3HUecKre Henens https://m.edsoo.ru/ee4d84aa
U XMMHYECKHE CBOWCTBA
CriocoObI moTyueHus 1
17 but6mmoreka [JOK
49 MIPUMEHEHUE
HEeAeIIs https://m.edsoo.ru/d12e567d
MHOT'0OaTOMHBIX CITUPTOB
@DEeHO: CTPOCHUE
50 MOJIEKYIIbI, (PU3HUYECKHe 17 bu6nuoreka [IOK
cBoiicTBa. TOKCHYHOCTH HeOeIs https://m.edsoo.ru/2ce72618
(enomna
5] XuMHYECKHE CBOMCTBA 17 bubmunoreka LIOK
(dhenoina HeJeIs https://m.edsoo.ru/037ca5f9
5 CriocoOblI moyueHus u 18 bu6mmoreka [IOK
npuMeHeHne GpeHona Henens https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne
2. Pemenue
18 but6mmoreka [JOK
53 AKCHEPUMEHTAIBHBIX
" HeaeIs https://m.edsoo.ru/fd0ced09
3a1a4 o teme "CnupTel U
(benonsr"
CucremaTtuzanus u
54 00001IeHIe SIIjaHI/Iﬁ o 18 bubmorexa [IOK
B HeaeIs https://m.edso0.ru/1810cb9b
TemMe
55 Anpaeruapl 1 KETOHBI: 19 but6mmoreka [JOK
3JIEKTPOHHOE CTPOECHUE HEZIEIs https://m.edsoo.ru/b139beaa
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KapOOHUIILHOU TPYTIIIBL;
TOMOJIOTHUECKUE PSIIIBI,
obmas popmyna,
U30MEpUSL U

HOMEHKJIaTypa
Anbaeruipl 1 KETOHBI:
. 19 but6mmoreka [JOK
56 (bU3MYEeCKre CBOWCTBA;
Heaemst https://m.edsoo.ru/c887425¢
peaKIy NpUCOeTNHEHUS
Peakmum oxucieHus u
57 KauyeCTBEHHBIC peaKIIHU 19 bubmmorexa [OK
peartt HeAeIs https://m.edsoo.ru/a393baa9
aJbICTUA0B U KETOHOB
58 CriocoOsI ToTy4eHust 20 bubnmnorexa [IOK
allbJIETUI0B U KETOHOB Heaens https://m.edsoo.ru/520d1c51
OJIHOOCHOBHBIE
59 npeneabHble KapOOHOBBIE 20 bu6mmoreka [IOK
KHCJIOTBI, 0COOEHHOCTH HeJens https://m.edsoo.ru/fecOb113
CTPOCHHUSI KX MOJIEKYJT
N3omepus u
60 HOMEHKJIaTypa 20 bubnuoreka [IOK
KapOOHOBBIX KHCJIOT, UX HEZeIs https://m.edsoo.ru/700cc87b
(usnyeckue cBoiicTa
XnMHu4deckue cBOMCTBA
61 MpeaeabHBIX 21 bubnuorexa [JOK
OJTHOOCHOBHBIX Heaels https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
Oco0eHHOCTH CBOICTB
& MYpPaBbUHOM KUCIIOTHI. 21 bu6muorexa LIOK
Mmuoroo0pasue Henens https://m.edsoo.1u/bb3 1be71

Kap6OHOBBIX KHCJIOT
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Oco0EHHOCTH CBOWUCTB:
HETpeaeIbHBIX U

apOMaTHYECKHUX
KapOOHOBBIX,
P 21 but6mmoreka [JOK
63 JTUKapOOHOBBIX,
HEIeIs https://m.edso0o.ru/83a08773
THJIPOKCUKApOOHOBBIX
kucnor. [IpencraBurenu
BBICIIMX KapOOHOBBIX
KHCIIOT
64 [TonsTHE O TPOU3BOIHBIX 22 bu6muoreka [IOK
KapOOHOBBIX KUCIIOT HEeIeNns https://m.edsoo.ru/0d162d9d
CnocoObl TTOTy4eHHS U
65 NpUMEHEHNE K}:{ OOHOBBIX 22 bubmorexa TIOK
p P HeaeIs https://m.edsoo.ru/7¢065¢9d
KHCIIOT
CrnoxHbie 3¢upsbr:
TOMOJIOTHYCCKUHU PsII,
o oGt dopuiyia pAA 2 Bu6mmorexa LIOK
- pMyIIa, Heels https://m.edsoo.ru/adfffe6d
U30Mepus U
HOMEHKJIaTypa
dusndyeckue u
. 23 bubmmoreka [IOK
67 XHMHYECKHE CBOMCTBA
HeJels https://m.edsoo.ru/ad6b94b2
a¢upoB
Pemenue pacuéTHbIX
3a/1a4: 10 YpaBHEHUIO
68 XMMHYECKOM peakiuu, Ha 23
ornpezeeHue HeIels
MOJIEKYJISIPHOHN (pOpPMYITBI
OpPraHUYECKOI0 BEUIECTBA
69 [IpakTuueckas pabota Ne 23 bu6mmoreka [JOK
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3. Pemienue
IKCIEPUMEHTAIBHBIX
3aJa4 1o TeMe
"KapOoHOBBIE KHCIIOTHI.
Cnoxnbie 3¢ups"”

HeIels

https://m.edsoo.ru/4866711b

70

JKupsr: cTtpoenue,
(dbuzmveckue u
XMMHYECKHE CBOMCTBA
(tuaponm3)

24
Henens

but6mmoreka [JOK
https://m.edsoo.ru/al9¢5b98

71

Oco0EeHHOCTH CBOMCTB
JKHPOB, COJCPIKAIIUX
OCTAaTKH HereI[CJILHBIX
KUPHBIX KUCIIOT. JKUphI B
pUposIe

24
Henens

but6mmoreka [JOK
https://m.edso0.ru/b0331922

72

Mp11a KaK COJIM BBICIINX
KapOOHOBBIX KHCIIOT, UX
MOIOIlIee JICHCTBUE.
TloHssTHE O CHHTETUUECKHX
MOIOIIMX CPEJICTBAX
(CMC)

24
Henemnst

but6mmoreka [JOK
https://m.eds00.ru/3¢566565

73

I'eneTndeckas cBsI3b
YTJIEBOJAOPOAOB U
KHUCIIOPOJICOACPIKAITUX
OpraHMYEeCKHUX BEUIECTB

25
Henenst

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

74

Pacuérel 10 ypaBHEHUSIM
XUMHYECKUX PEaKIui

25
Henensa

75

Cucrematusanus u
0000111eHHE 3HAHUHN 110
TeEMe

25
Henels

bubmunoreka LIOK
https://m.edsoo.ru/f8eaf2eb
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OO01mas xapakTepucTHKa
JIEBOJIOB U
r 26 but6mmoreka [JOK
76 Kjaccuukanus
Henemst https://m.edsoo.ru/7a9693al
yraeBOI0B (MOHO-, IU- U
HOJICaxapy/ibl)
MoHocaxapuabl:
PI N 26 but6mmoreka [JOK
77 (bu3mvecKre CBOMCTBA U
Heaemst https://m.edsoo.ru/b4bdda2d
HAXOX/IEHUE B IPUPOJIE
[IpumeneHue riroKo3sl, &

78 3HAYCHUE B 26 bubnuoteka [IOK
JKU3HEIACATECILHOCTH Heaems https://m.edsoo.ru/5¢61122d
opranusma
Hucaxapupl: caxaposa,

79 MaJIbTO3a U JaKTO3a. 27 but6mmoreka [JOK
Haxoxnenue B npupoje u HeaeIrs https://m.edsoo.ru/eb0384¢7
MIPUMEHEHHUE AUCAXapUIOB
[Tonucaxapupl: cTpoeHHe
MaKpOMOJIEKYII,

P Y 27 bubmuoreka [IOK
80 (dbuznveckue u
. HeaeIs https://m.edsoo.ru/72a04508
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

21 ITonsatue 06 27 bu6munoreka [IOK
HMCKYCCTBEHHBIX BOJIOKHAX HeZes https://m.edsoo.ru/6216e766
Perienne pacueTHbIX
3a7a4 Ha oIpeaeciICHHe

82 OJIN BI)IXO)II; OPOaYKTa 28 bubnmorexa LIOK

POAYK Heens https://m.edsoo.ru/7fde47ef
peaklnu OT TEOPETHUECKU
BO3MOKHOI'O
83 CucreMatuzanus u 28 bu6mmoreka [JOK
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000011IeHKE 3HAHUH 110 HEJCNs https://m.eds00.ru/08d4364¢
pazzneny
KonTponbHas pabota no
TeMe
84 "Kucnopocoaepkamiue 28 bubmorexa [IOK
HeAes https://m.eds00.1u/42c6678¢
OpraHUYECKHE
coeTMHEeHUS "
AMUHBIL: KTaccuuKaims,
CTPOEHHE MOJIEKYII, 00IIIast
25 Q)Tcl))pMyna, I/ISOMC}I])I/IH, 29 but6mmoreka [JOK
HeAeIs https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa u
(buzmveckre CBOMCTBa
26 XUMHUYECKUE CBOMCTBA 29 but6mmoreka [JOK
an(aTHYECKUX AMUHOB HEJEIs https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOEHHUE
27 AHUJIMHA, 0COOEHHOCTH 29 bubnuoteka [IOK
XHMHYSCKHUX CBOICTB HEAEHs https://m.edsoo.ru/39¢cd2 11
aHWJIMHA
CrniocoOpl nostyueHus u 30 Bu6miorexa OK
88 IpUMEHEHNE
HEAENs https://m.edsoo.ru/eal 38763
anudaTuuecKux aMIHOB
AMUHOKHUCIOTBI:
HOMEHKJIaTypa u
29 nzomepusi, pu3nIecKue 30 bub6mumoreka [IOK
cBoiicTBa. OTAEIbHBIC Henens https://m.edsoo.ru/d1773¢80
MPEACTaBUTEIH Ol
AMUHOKHCIIOT
90 XUMHUYECKUE CBOMCTBA 30 bu6mmoreka [IOK
AMUHOKHUCIOT, UX HeIens https://m.edsoo.ru/77df705a
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OHOJIOTHYECKOE 3HAUCHUE
amuHOKucI0T. CUHTE3 U
TUAPOJIN3 MENTUAOB

91

bBesku Kak mpUpOTHBIE
HOJIMMEPBI; CTPYKTYPHI
O€JIKOB

31
Henens

but6mmoreka [JOK
https://m.edso00.ru/429¢9899

92

XUMHYECKHE CBOMCTBA
O€JIKOB

31
Henens

bubnnorexa [JOK
https://m.edsoo.ru/6237306d

93

A3zoTcoaepkaiue
TeTEPOIMKITHUECKIE
COCIUHEHMS.
HyxnenHoBbIe KUCITOTHI:
COCTaB, CTPOEHUE U
Ouo0ru4ecKast poiib

31
Heaens

but6mmoreka [JOK
https://m.edsoo.ru/521d1431

94

[IpakTuueckas padota Ne
4. Pemenne
AKCIIEPUMEHTAITBHBIX
3aJ1a4 110 TeEME
"AzoTcoaepKaiiue
OpraHUYEeCKHe
coequuenus"

32
Heens

bubmnoreka [IOK
https://m.edsoo.ru/8e3c02d1

95

[IpakTnueckas padora Ne
5. Pemenue
IKCIEPUMEHTATBHBIX
3a7a4 1o TeMe
"Pacno3naBanue
OpPTraHUYeCKHUX
coequHeHUI"

32
Heems

bubmunoreka [IOK
https://m.edsoo.ru/bde3{df6

96

KonTtponsHas padora 1o

32

bu6mmoreka [JOK
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TeMe "A3oTcoaepkaiue HeIels https://m.edsoo.ru/ce561bc7

OpraHUYEeCKUe
coenqnuueHus"

OCHOBHBIE ITOHATHS
XUMHH

BBICOKOMOJICKYJIAPHBIX 33 BubimoTea I_I OK

97 7 1 0 0
COCHMHCHUI 1 METOJIBL X Heaemst https://m.edsoo.ru/7aa63ebd

CHHTC3a —
noJmMepus3anus u
TIOJIMKOHACHCA A

08 [Tnactmaccel. Y Tunuzanus | 0 0 33 but6mmoreka [JOK
U riepepaboTKa IJIaCTUKA HEeJens https://m.edsoo.ru/82242e0f

DnacToMepshl:
HaTypaJbHbIN 33 bu6muoreka [IOK

99
CHHTETHYECKUE KAYUYKH. HEZIeIs https://m.edsoo.ru/246103ec

Pesuna

BonoxkHa: HaTypasibHbIE,

HWCKYCCTBEHHBIE, 34 bubmmorexa LIOK

100 . 1 0 0
CHHTCTHHCCKHC HeaeIs https://m.eds00.ru/5963a601

[Tonumeps! crienuaIbHOTO
Ha3HAYCHUS

[IpakTnueckas padora Ne
6. Pemenue
JKCIEPUMEHTAIbHBIX 34 Bbu6mmotexa LIOK

101
33714 110 TEME Heaels https://m.edsoo.ru/3aebd77a

"Pacnio3zHaBanue
miIacTMacc U BOJIOKOH"

102 O6o0menue u 1 0 0 34 bubnuoreka [JOK

crucTeMaTHu3anus Henemst https://m.edsoo.ru/6a22ble8

MNepenaHx yepes napok 03.02.2026 10:49 GMT+03:00;
eabb3831-c711-4b07-b111-695a70eaf756
CtpaHuua 51 us 64




M3Yy4EHHOI'0 MaTepuaa no
TeMe
"BbICOKOMOJIEKYIISIpHBIE
coequuenus"

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

102
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INPOBEPAEMBIE HA EI'D 11O XUMHWUHU TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
INPOT'PAMMBI CPEJTHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpOBEPSIEMOT0
TpedOBaHUsA

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM Pe3y/JbTATaM 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI Cpe/IHEro 00111ero
o0pa3oBaHus

1

BJ'IaI[eHI/Ie CHCTEMOM XMMHYCSCKHUX 3HaHPII>i, KOTOpas BKIIIOYACT:

1.1

OCHOBOIIOJIATAIOMINE TOHATHA (XUMHUYECKUH SJIEMEHT, aTOM, H30TOIIbI,
AJICKTPOHHAs 000JI0YKa aToMa, S-, p-, d-2JIEKTPOHHBIE OPOUTAII aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aToMa, MOH, MOJIEKyJa,
BAJICHTHOCTb,  AJIEKTPOOTPHIIATEIBHOCTB, CTETIeHb  OKHUCIJICHUS,
XUMHUYECKass CBSI3b (O- M T-CBSA3b, KpaTHBIC CBS3HM), THOpHUIM3AIUS
aTOMHBIX OpOWTaNIel, KpHCTAUTMYECKash pemeTKa, MOJb, MOJSIpHas
Macca, MOJSpHBIA 00BEM, MOJSpHas KOHIEHTPALUs, PacTBOPHI
(MCTUHHBIE, JUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTHUAPATHI, YIIIEPOAHBIH
cKeneT, (YHKIHMOHANbHAS TPYIIa, pPaauKall, HW30MEphl, CTPYKTypHas
dopmymna,  umzomepus  (CTPYKTypHas, TeoMeTpuueckas  (uuc-,
TPaHCU30MEpHSs), TOMOJIOTUYECKUN psZ, TOMOJIOTH, YTJIEBOAOPOIbI,
KHCIIOPOJI- M a30TCOJEpKAIINe COCTUHEHUS, OMOJOTHYECKH AKTHBHbBIC
BellecTBa (YIaeBObl, JKUPBI, OEIKH), MOHOMED, OJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, KPEKUHT, pUGOPMHUHT, THITHI
XUMHUYECKUX peakuuidl (OKUCINUTEIbHO-BOCCTAHOBUTENbHbBIE, 3K30- U
SHIOTEPMHUYECKHE, PEaKIIMi HOHHOTO OOMEHa, TOMO- M T'€TepPOTreHHBIC,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEIIEKTPOIUTHI,
JIEKTPOJIUTUYECKAsT JUCCOLMALUS, CTENEeHb AUCCOLUAIMH, OKUCIUTED,
BOCCTAHOBUTEINIb, JJIEKTPOJIHM3, CKOPOCTh XUMHUYECKOW  PpEaKIvy,

XUMHUYECKOE paBHOBECHE)

TEOpPUHM M 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHMSI OpPraHMYeCKHUX
Bemects A.M. bytnepoBa, Teopus 3IEKTPOIUTUUYECKON THUCCOIMALINH,

[Tepuonnueckuit 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl),

1.2 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHHU, MHUPOBO33PEHYECKHE
3HaHMA, JIEKALIME B OCHOBE ITIOHUMAHUs NMPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SIBJICHUM, COBPEMEHHBIC IIPEACTABICHUS O CTPOCHUU
BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

13 IIPEICTaBICHUS 0 MEXaHu3Max XUMHUYECKHUX peaxkuui,

TCPMOJUHAMUYICCKUX )51 KHHCTHUYCCKUX 3dKOHOMCPHOCTAX nx
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MMPOTCKAHUSA, O XUMHUYICCKOM PABHOBCCUU, NUCIICPCHBIX CUCTCMAX

1.4

(dakToNOrMuecKue CBEICHHS O CBOWMCTBAaX, COCTaBe, MOIYYCHHH U
0€30IacCHOM  HCIIOJB30BAHMHM  BAKHEWIIMX  HEOPTAHMYECKUX U
OPTraHWYECKUX BEHIECTB B OBITY W MPAKTHYECKOW JEATEILHOCTH

YCJIOBCKa

1.5

06H_II/IC HAYYHBIC MPUHIUIIBI XUMHYECKOI'0 MPOU3BOJACTBA (Ha ImpumMepe
IIPONU3BOJACTBA CepHOfI KHUCJIOTBI, aMMHakKa, MCTaHOJIa, nepepa60TKH

HedTH)

ChopmupoBaHHOCTH YMEHUMN BBISBIISTD:

2.1

XapaKTCPHBIC HIPpU3HAKA 1 B3aMMOCBA3b HN3YYCHHBIX HOHSITPIﬁ,
INPUMCEHATE COOTBCTCTBYIOIIUC IIOHATHA IPHU OIHNCAHHUU CTPOCHUA U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALCHUN

22

B3aUMOCBSI3b XMMHUUYECKUX 3HAHUN C MOHATUSIMHU U MPEICTABICHUSIMU
JIPYTUX TPEIMETOB sl 0oJiee OCO3HAHHOTO MOHMMAHUSA U OOBSICHCHHS

CYITHOCTHU MAaTCpUaJIbHOI0 CIMHCTBAa MUpa

C(l)OpMI/IpOBaHHOCTB YMCHHS UCIIOJIb30BATh:

3.1

HaAaMMCHOBAaHUs XHMHYCCKUX COGI[I/IHGHI/Iﬁ MCKAYHApPOJHOI0 COro3a
TeOpeTquCKOﬁ n HpHKHaHHOﬁ XUMHU U TpPUBHUAJIbHBIC HA3BaAHUA
BCIHICCTB, OTHOCAINMUXCA K MH3YYCHHBIM KJIaCCaM OpPraHn4YCCKux H

HEOPraHUYECKUX COCAUHEHUIN

32

XUMHUYECKYI0 CHUMBOJIUKY JJISi COCTaBlieHUS (DOpPMYN HEOpraHUYECKHX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

Y CKEJIETHBIX) (POpMYJT OpraHUYECKUX BEUIECTB

CchopMupoBaHHOCTH YMEHUS KJIACCU(PHUIIMPOBATS!

4.1

HCOPraHNYCCKUEC BCUICCTBA, CaAMOCTOATCIIBHO BBI6I/IpaTI) OCHOBAaHUS H

KPUTEpUU JJIs KITaCCU(PUKALIMN N3Y4aeMbIX XMMUYECKUX OOBEKTOB

4.2

OpraHu4YeCKUC BCIICCTBA, CaAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAaHHA H

KPUTCPpHU ]I KHaCCI/I(bI/IKaLII/II/I HN3Yy4aCMbIX XUMHWYCCKHUX 00BEKTOB

43

M0 pa3jIMyYHbIM MPU3HAKaM (YHCIY U COCTaBY pearupyrolux BELIECTB,
TEIIoBoMy 3(QeKTy peakiuu, HM3MEHEHUIO CTEleHEeH OKUCICHUS

3JICMCHTOB, 06paTI/IMOCTI/I PCaKunu, Y4aCTHIO KaTanmaTopa)

ChopMupOBaHHOCTh YMEHUSI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aToMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHHM) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nepuonoB Ilepuoanueckoii cucrems .M.
MenpeneeBa U UX BaJCHTHbIE BOZMOXKHOCTH, UCIOIb3YsI MMOHATHS S-, p-,

d-371eKTpOHHBIE OPOUTAIIH, FHEPIETUUECKNE YPOBHU
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ChopMupoOBaHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMH COCJUHEHUI 10

[IEpUOJaM U IpyIIIIaM

C(pOpMI/IpOBaHHOCTB YMCHUSA  COCTAaBJIATH YPABHCHHUA XHUMUUCCKUX

peaKIMii ¥ pacKpbIBaTh UX CYIIHOCTh:

7.1

OKHUCIHNTCIIbHO-BOCCTAaHOBUTCIIBbHBIX peaKI.IPII’I MMOCPEACTBOM COCTABJICHUA

QJICKTPOHHOI'O OanaHca 3TUX peaKL[I/Iﬁ

7.2

YpaBHEHUSI PEAKIM pa3IUYHBIX THUIIOB;, IMOJHBIE W COKpalIEHHbIE
YpaBHEHHUS peaKuii HOHHOTO 0OMEHa, yUYUTHIBAs YCIOBUS, IPU KOTOPBIX

OTHU p€aKu UAYT J0 KOHIIA

7.3

peaknuii THIPONN3a, peakuuil KOMIUIEKCOOOpa3oBaHUs (Ha IMpuMepe

TUAPOKCOKOMILIEKCOB IIMHKA U aJTFOMUHUSA)

CdhopmupoBaHHOCTH YMEHUS TIOATBEPIKIATh:

8.1

Ha KOHKPETHBIX NPUMEPAX XapaKTep 3aBHCUMOCTH PEaKIHOHHOMN
CIIOCOOHOCTH OpPraHMYECKHUX COEJUHEHHH OT KpaTHOCTH M THIA
KOBAJICHTHOM CBSI3M (G- U T-CBSA3H), B3aUMHOI0 BJIMSIHUS aTOMOB U IPYII
aTOMOB B MOJIEKYJaxX, a TaKKe 0T 0COOEHHOCTEH pean3aliy pa3InuHbIX

MCXAaHU3MOB ITPOTCKAHUA peaKquI

8.2

XapaKTCPHBIC XHUMHWYCCKUC CBOIICTBa BCIICCTB COOTBCTCTBYIOIUMH

OKCIICPUMCHTAMU M 3allUCAMU ypaBHeHHI;’I XUMHYCCKUX peaKuHﬁ

ChopmupoBaHHOCT, yYMEHHUSI XapaKTEpHU30BaTh COCTaB M BaKHEIIne
CBOWCTBA BEUIECTB, IPUHAMICKAIIUX K ONPENEIEHHBIM KiaccaM |
rpyniaM COeIMHEHHM (IPOCThIE BEIIECTBA, OKCUIbI, THAPOKCUIBI, COJIU;
YTJIEBOJIOPO/IBI, POCTHIC 3PUPHI, CIUPTHI, PEHOJIBI, AJTbACTUIBI, KETOHBI,
KapOOHOBBIE KHCJIOTHI, CIIOXHBIC 3(UPHI, >KUPHI, YIJICBOMBI, AMHHBI,

AMUHOKHCIIOTBI, OCJIKH)

10

CpopMUpPOBAaHHOCTh YMEHHsSI MPOBOAUTH PACUYETHI MO XUMHUYECKUM
dbopMyllaM W YpaBHCHUSM XHMHUYCCKUX PEAKIMI C HCIIOJIH30BAaHHEM

(bU3NIEeCKUX BETUYNH:

10.1

Macchl (00bEMa, KOIMYECTBA BEUIECTBA) MPOJYKTA PEAKIMH, €CIIH OJHO
M3 UCXOJIHBIX BEILIECTB JaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM

J0JIel pacCTBOPEHHOTO BEIECTBA MIIM JIaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOM MM 0OBEMHON IO, BBIXO/Ia MTPOAYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (heKTa peakuuit

104

00BEMHBIX OTHOIIEHUI ra30B

10.5

10 HAXO0KICHUIO XUMHYECKOU (POPMYJIBI BElIecTBa
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11

Brnanenue cucremoil 3HaHUM O METOJAX HAYYHOTO IMO3HAHUS SIBICHHUI
IIPUPOJBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE IIPUMEHATH
OTU 3HAHUA HpI/I BKCHepI/IMeHTaJ'II)HOM HUCCIICOOBAHUUN BCIICCTB U IJIA
06"I)$ICHeHI/I${ XUMHNYCCKUX ﬂBHeHI/Iﬁ, NUMCHOIIINX MECTO B npnpogle,

HpaKTquCKOﬁ JIESATEIbHOCTH YEJIOBEKA U B IIOBCEJHEBHOM KU3HU

12

CpopMUpPOBAaHHOCT, YMEHHSI TPUMEHSTH (WCIONB30BaTh) 3HAHUS O
COCTaBE M CBOMCTBax BEIIECTB [JIsi HKCIIEPUMEHTAILHON MPOBEPKHU
TUINIOT€3 OTHOCUTEIBHO 3aKOHOMEPHOCTEW TMPOTEKAHUS XUMHUYECKUX
peakuuii M TPOTHOZUPOBAHUS BO3MOKHOCTEH UX OCYIIECTBICHHUS;
CUCTEMHbIE XMUMHUYECKUE 3HAHUS Ui OOBACHEHUS U MPOTHO3UPOBAHUS
SIBJICHUHM, HMMEIOIIMX €CTECTBEHHOHAYYHYIO TPHUPOAY; ISl MPUHSATHUS

IPaMOTHBIX PEHICHUH POOJIEM B CUTYAIHSIX, CBI3aHHBIX C XUMHEH

13

ChopMuUpOBaHHOCTh YMEHUS IUIAHUPOBATH M MPOBOIUTH XMMHUYECKHUN
JKCIIEPUMEHT (TOJyYeHHEe W HU3Y4YEeHHE CBOMCTB HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB, KAa4ECTBEHHbIE PpEAKIMHU YIJIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB U KHUCIOPOACOAEPKALIMX OPraHUYECKUX BEILIECTB,
pelieHue IKCIIEPUMEHTATIbHBIX 3aja4 1o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB) C COOIIOACHHEM IpaBUII
O0esomacHoro  oOpalieHuss C  BelleCTBaMH M J1a0OpaTOPHBIM
o0opynoBaHueM; GoOpMyIUpOBaTh LIETU UCCIEAOBAHUS; MPEACTABIATH B
pa3nuyHOM QopMe pe3ynbTaThl ASKCIEPUMEHTa, aHATU3UPOBATH MU

OICHUBATH UX NJOCTOBCPHOCTDH

14

ChopMUpOBaHHOCTh YMEHUS OCYIIECTBIIATH ILIEJICHANPABICHHBIN MOUCK
XUMUYECKON HH(POPMALIUK B PAa3IMYHBIX HICTOUHUKAX (HAay4Has U y4eOHO-
HayyHas JuTepaTypa, CpelIcCTBa MaccoBOM HHpopMaIiu, cetb iHTepHeT u
Npyrue), KPUTUYECKH aHAIW3HPOBaTh XUMHUYECKYI0 HH(POpMAIUIO,
nepepabarbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUM C IOCTABJICHHOM

y4eOHOI 3a1aueit

15

ChopmupoBaHHOCTE  YMEHHUS POTHO3MPOBATh, AHAIU3UPOBATH W
OLIEHUBaTh MHGOPMALMIO C TO3ULHMH HKOJOTHUECKOH Oe3011acHOCTH
HOCJIEICTBUIM OBITOBOM M NPOU3BOACTBEHHOW NEATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C TIepepabOTKOM BemecTB; CHOPMUPOBAHHOCTh yMEHHI
OCO3HaBaTh  ONACHOCTb  BO3JCHCTBUS HAa  JKHUBBIE  OPraHU3MBbI
OINpeNIeNIEHHBIX BEIIECTB, MOHMMAas CMBICI IIOKa3aTens MpeienbHOM
JOIMYCTUMOM KOHLIEHTPALMK, M TNOACHATh Ha IpUMepax CIOCOObI
YMCHBIICHUSA U NPCAOTBPAILLICHUA UX BPCIHOT'O BO3I[CI‘/JICTBI/ISI Ha OpraHu3m

YCJIOBCKa
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HEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O XUMHUHN

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

TeOpeTI/I‘leCKI/Ie OCHOBBI XMMHUU

1.1

Crpoenue BemectBa. CoBpeMeHHas MOJeNlb CTpoeHus: atoMa. Pacnpenenenue
JIEKTPOHOB 110 3HEPreTHYeckuM ypoBHAM. Kiaccupukanus XUMHYECKUX
a5eMeHTOB. OCOOEHHOCTH CTPOCHHS SHEPTeTUYECKHX YPOBHEH aTOMOB (s-, p-, d-
251eMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHUS aTOMOB. OJIEKTPOHHAas

KoH(urypanus aroma. BaneHTHBIE 2JIEKTPOHbI

1.2

[lepuonnueckas cucremMa xumudeckux dnaemeHtoB .M.  MeHnneneesa.
@usnueckuit cmeica [lepuonuyeckoro 3akona .M. Menneneesa. IIpuuunel u
3aKOHOMEPHOCTU U3MEHEHMS CBOMCTB JJIEMEHTOB M HX COCIUHEHUU II0
IepUoaM M TpyINIaM. 3aKOHOMEPHOCTM B WM3MEHEHHMHM CBOWCTB ITPOCTBIX

BCIICCTB, BOAOPOAHBIX COG)IHH@HPIf/i, BBICHIUX OKCHUIOB U THAPOKCHUIOB

1.3

BanentHOCTB. DeKTpoOTpUIIATENHHOCTD. CTEIEHb OKUCIICHUS

1.4

Buapl xumudeckoit cBs3M (KOBaJeHTHAsl, MOHHAS, METAJLTUYECKAsl, BOJOPOIHAs)
1 MexaHu3MbI €€ 00pa3zoBaHus. MeXMOIEKYIsIpHbIe B3auMoielicTBus. BemlecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTpPO€HHs. THMIbl KpUCTANIMYECKUX

peiérok. 3aBUCUMOCTb CBOMCTBA BELLIECTB OT TUIIA KPUCTAIIIMUYECKON PELIETKH

1.5

XumMuueckas pCaKkuu:i. KHaCCI/I(bI/IKaHI/IH XUMHYCCKHX peammﬁ B

HEOPraHWYECKON U OPraHNYEeCKOM XUMHH. 3aKOH COXPAHEHUS MacChl BEIIECTB

1.6

CKkopocTb peakuuu, e€ 3aBUCUMOCTb OT Pa3InYHbIX (PaKTOPOB

1.7

TennoBsie 3 PexThl XUMUYECKUX peakuil. TepMoXuMHUecKue ypaBHEHUS

1.8

OObpatumble peakiuu. XHUMHUYECKOe paBHOBecue. DakTOpbl, BIUAIOLIUME Ha

COCTOsIHME XUMHU4eCcKOro paBHoBecus. [Ipunnun Jle [llarense

1.9

OnexkrponutHyeckas aucconuanus. CuibHbIC U cla0ble 3eKkTpoauTsl. Cpena
BOJHBIX PAacCTBOPOB BEIIECTB: KHUCHAs, HEWTpalibHas, mienouyHas. CreneHb

JHUCcconyaIyy. Peakiinym nOHHOTO obmeHa

1.10

IM'upponus coneii. Monnoe npousBeaeHue Boabl. Bogopoansiii mokazarens (pH)

pacTBopa

1.11

CriocoObl BbIpaKEHUsI KOHLIEHTPAIIMH PACTBOPOB: MAaCCOBast J0JI PACTBOPEHHOTO
BEIIECTBA, MOJIIpDHAs KOHLEHTpanus. HacbllleHHble U HEHACHIIIEHHBIE

pacTBOpBI, pacTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC pCaKknuu. IloBeneHue BemiecTB B cpeaax ¢

Pa3HbIM 3HAYCHUCM pH Metoapl QJICKTPOHHOI'O Oairanca
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1.13

DNEeKTPOIN3 pacTBOPOB U PacIiIaBOB COJIEH

OCHOBBI HEOPTaHUYECKOW XUMHH

2.1

Knaccugukanus Heopranudeckux coequHenuil. HomeHknarypa HeopraHuueckux

BCIICCTB

22

XUMUYEeCKHEe CBONCTBA BaKHEHIIMX METAJUIOB (HATPHA, Kajuid, KaJbIIHi,
MarHui, aJlOMUHUN, IUHK, XPOM, XKEJIe30, MeIb) U UX coeauHeHui. OOmme

CITIOCOOBI MOJY4YCHUA MCTAJIJIOB

23

XUMHYEeCKHEe CBOMCTBA BaKHEHIINX HEMETAUIOB (TaJOTCHOB, CEPbI, a30Ta,
dochopa, yrmepoma W KpeMHHS) M HX  COCIMHEHHWHA  (OKCHIOB,

KHUCJIOPOJICOACPKAIINX KUCIOT, BOJIOPOIHBIX COSAUHEHHI)

24

I'eneTnueckas CBA3b HCOPraHN4YCCKUX BCHICCTB, MPUHAJICIKAIINX K PA3JIMYHBIM

Kj1accaM

2.5

HH#HPar#H# nentuukanyst HeOpraHMuecKux coenHeHnid. KauectBeHHbIe

PCaKMu Ha HECOPTaHNYCCKUC BCILICCTBA U NOHBI

OCHOBBI OPraHMYECKONU XUMHH

3.1

OCHOBHBIE TOJOXKEHHUSI TEOPUUM XHUMHUYECKOTO CTPOEHHUS OpPraHU4YEeCKUX
coequHeHnit A.M. BytiiepoBa. YriepoaHblil CKEJIET OpraHUuYeCKON MOJEKYJIbI.
KpaTHOCTP XMMHUYECKOH CBS3H. S- U P-CBS3HU. sp3-, sp2-, sp-TUOpUAM3ALNN
opbuTaneii aToMOB yriepojaa. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

CTpOeHHUs MOJIeKyJI. I'omounoru. I'omonornueckui psag. Mzomepus u u3oMmepsl

32

[lousTie o  ¢yHkumoHanmpHOM — rpymme.  OpueHTaHOHHBIE  A(PQEKTHI

3aMECTUTENEN

33

[IpencraBnenne o kiaccupuUKalMu OpraHuyeckux BemlecTB. HomeHkiaTypa
OpPraHUYeCKUX COCAMHEHUH (CHcTeMaTHyecKas) W TpPUBHAIbHBIE Ha3BaHUS

BaKHEHUIITUX HpeHCTaBHTeHeﬁ KJIaCCOB OPTaHUYCCKUX BCUICCTB

3.4

CBO6OI[HOpaI[I/IKaJIBHLII71 U HOHHBIA MEXaHHU3MBI pCakuu. Ilonatue o

Hykneoduie u anekrpoduie. [Ipasuno Mapkosaukosa. [Ipasuno 3aiiiieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA AJIKAHOB: raJJOT€HUPOBAHUE, JAETHAPUPOBAHUE,
TEPMUYECKOE PAa3JI0KEHHE, KPEKHUHI, H3oMepu3anus, ropenue. Ilomydenue
ankanoB. [luxmoankanel. Crnenuduka CBOWCTB I[HMKIOAIKAHOB C MaJbIM

pa3Mepom ukIia. Peakiuum npucoeAMHEHNs U PaJUKAIbHOTO 3aMEILICHHS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: pEakLUU IPUCOEIUHEHUs (TaJIOT€HUPOBAHUE,
TMJIPUPOBAaHUE, TMIPOraJOreHUpPOBaHUE, T'MIpATalysl), TOPEHUs, OKUCIECHUS U
noguMmepu3any. I[IpoMelinuieHHBIE W J1a0OpaTOpHBIE CIIOCOOBI MOMYYEHHS

AJIKCHOB

3.7

AskagueHbl. XHMMHWYECKHE CBOMCTBA QJIKaJUMEHOB: PEAKIMU MPUCOCIUHECHUS

(ruapupoBaHue, TajloreHUpOBaHHUE), ropeHuss W nonumepusanuu. llomydenue
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AJIKAaJUCHOB

3.8

AnkyHbl. XMMUYECKHE CBOMCTBA: PEAKLMM MPUCOEAUHEHHUS (TaJoreHUpPOBaHUE,
TUAPUPOBAaHUE, TUApATalus, T'MJIPOraJIOT€HUPOBAHKE) KaK CIOCO0 MOJy4yeHUs
MIOJIMMEPOB M JPYIMX MOJIE3HBIX IMPOAYKTOB. Peakumu 3amemeHus. ['opeHue
alEeTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH ISl CBAPKU U PE3KU

MCTAIJIOB. HpI/IMeHCHI/Ie alICTHJICHA

3.9

Apenbl. XUMHYECKHE CBOWMCTBa O€H305a: PEaKIUH  SIEKTPOPUIHHOTO
3aMEIIEHMs, NPUCOENWHEHUs (TUApPUpOBaHME, TralloreHHpoBaHue). Peaxnus
roperusi. OCOOCHHOCTH XHMHYECKUX CBOWCTB Toiyona. [lomydenwe OeH3onma.
OcoOEHHOCTH XMMHUYECKHUX CBOWCTB crTuposia. [lonmmmepusarus cTHpoa.

CriocoObI osTyyeHus ¥ MPUMEHEHHE apOMaTHUYECKUX YITIEBOJOPOJIOB

3.10

Crouptel.  [lpenenbHble  OAHOATOMHBIE CHUPTHI. XUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBHE C HaTpueM Kak CI0COO  YCTAaHOBIICHHS — HaJU4Us
THAPOKCOTPYMIMBI, €  TaJOTCHOBOAOPOJAMH  KaK  CIHOCOO  TONydYeHUs
pacTBOPUTEIIEH, BHYTPH- U MEKMOJIEKYJIApHas Aeruaparanus. Peakuus ropeHus.
[lonyuyenue »sTaHona: peakuus OpOXKEHUS TJIOKO3bI, THApaTalus ATUJIEHA.
OTUNICHIJIMKOJIb U TJIMLEPUH KakK MPEACTaBUTEIN NpPeNelbHbIX MHOTOATOMHBIX

CIIUPTOB

3.11

@®enon. XuMHUecKHe CBOMCTBa (eHona (peakluuu C HaTpueM, THIPOKCHUIOM

HaTpusi, Opomom). [Tonyuenue denona

3.12

AHL,Z[GI‘I/II[LI. XHUMHUYECKHE CBOMCTBA MNPpEACIIbHBIX AJIBACTUAOB: THUAPUPOBAHUC,
KaueCTBEHHbIE pPEAaKIUU Ha KapOOHWJIBHYIO TPYIIY (peakuus «cepedpsHOro
3epkaiay, B3aumoaeicteue ¢ ruapokcuaom Menu (II). [onyuenue npeaenbHBIX
aNbJCTUJIOB: OKHUCJIICHHE CIUPTOB, THApaTalus aneTuieHa. ALETOH Kak

NpEACTAaBUTCIIb KCTOHOB. OcobeHHOCTH PpCaKu OKHUCIICHHUSA allICTOHA

3.13

KapOoHoBble KHCIOTBI. XMMHUYECKHE CBOMCTBA NPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYPaBbUHOMN KHUCIOTHI.
[Tony4yenne mnpenenbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHE
AJIKAHOB, AJIKEHOB, IEPBUYHBIX CIIMPTOB, albAETMI0OB. BpIcliue mpeaeabHbIC U

HCIIPCACIBbHBIC Kap6OHOBI)Ie KHCJIOTBI

3.14

Cnoxsble »pupel u xupbl. CrocoObl TOIY4YEHUS CIOXKHBIX 3(UPOB.
OOpatumocTs peakiuu dTepuduranuu. [IpuMeHeHHe CIOXKHBIX A(PHPOB B
MUIIEBOM M Tap(IOMEpHON HPOMBIIIICHHOCTH. JKHUPBI KaK CIOXHBIE I(PHUPHI
IJIMIEpUHa ¥ BBICIIMX KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOICTBa KHUPOB:
TMJIPUPOBAaHUE, OKUCIEHHUE. [MIponu3, WIM OMBUIEHHE, JKUPOB Kak CIOCO0
MPOMBIIIJICHHOTO TOJIy4eHHsI COJIel BBICHIMX KapOOHOBBIX KHCIOT. MbUIA Kak

COJIM BBICIIHUX Kap6OHOBBIX KHUCJIOT

3.15

XVMHYECKHME CBOWMCTBA TUIFOKO3BL: pEaKUMM C YYaCTHEM CHOUPTOBBIX U
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aNbJIETUIHOM TPYII U MOJOYHOKHCIOe OpokeHue. IlpuMeHeHue rioko3bl, €€
3HAUEHHUE B KU3HEIEATEIBHOCTH opraHu3Ma. /ucaxapuapl: caxaposa, MajlbTo3a.
BoccranaBnuBaromuye M HEBOCCTaHABIMBAIOIIME Jaucaxapuibl. [uaponus
nucaxapunoB. [lonucaxapuael: Kpaxmai, riukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmaja, [JIMKOreHa W ILe/UIoo3bl. PU3NYecKue CBOMCTBA Kpaxmayia U
LEJITI0NI03bl.  XMMHUYECKUE CBOWCTBA KpaxMmasa: THAPOJIM3, KauyeCTBEHHas
peakuus ¢ MOAOM. XHMMHUYECKHE CBOMCTBA LIEJUIIOJIO3BI: TMJIPOJIU3, MOJIyuYE€HUE
s3¢upoB 1emwnon03bl. [loHsTHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aleTaTHBIN MIENK)

3.16

AMuHBI. AMUHBI KaK OpraHU4YeCKUE OCHOBAHUSA: PEAKIMU C BOJIOM, KHCIIOTaMH,
peakuuss TOpEHMs. AHWIMH Kak IIPEACTABUTENb apOMATHYECKHX aMHUHOB.
XUMHUYECKHUE CBOWCTBA AaHWJIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpOMHOU
BOJIOM, oOkucieHue. IlonmyyeHne aMUHOB QIKWJIMPOBAHHEM aMMHakKa U

BOCCTAHOBJICHEM HUTPOMPOU3BOAHBIX YIIIEBOIOPOIOB

3.17

AMUHOKHCIOTBI U OelKH. AMHMHOKHUCIOTHI Kak aMm(oTepHble OpraHuvYecKue
coequHeHusl. OCHOBHBIE aMHHOKHCIIOTBHI, OOpasyromue Oelku. XUMUYECKHEe
CBOWCTBa OENKOB: TMIPOJIM3, JACHATypalus, KaueCTBEHHbIE (LIBETHbIE) PEAKIUH

Ha OenKu

3.18

CrpoeHue M CTPyKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB IOJIMMEPOB OT
cTpoeHUuss MojeKysl. OCHOBHBIE CIOCOOBI TOJYYEHHS! BBICOKOMOJEKYIISIPHBIX
COCIMHEHHI: peakliy MOJUMEpH3aINi U MOJUKOHAeHcanuu. Kiaccudukarms

BOJIOKOH

3.19

HHHPartH# nenTnuKkays opraHuvecKux coeMHeHui. Pemmenne

OKCIICPUMCHTAJIbHBIX 3aa4 Ha paClioO3HaBaHNC OPTaHNYCCKUX BCUICCTB

3.20

I'enetnueckas CBI3b MCXKOY KilaCcCaMU OPTraHUYCCKUX COG,I[I/IHeHI/II\/’I

XUMHUS U KU3HD

4.1

XuMmusi B moBceAHEBHOM ku3HU. [IpaBmia OezomacHoi paboOTBl € €IKUMH,

rOprOYMMU U TOKCUYHBIMH BCIICCTBAMH, CPCACTBAMU OBITOBOM XUMHUU

42

XuUMUA U 310pOBbe. XUMUA B MEAUIIMHE. XUMUS U CEITbCKOE X035UCTBO. XUMUS B
MPOMBIIICHHOCTH. XUMHSI M SHEPTreTUKA: TMPHUPOJHBIA W TOMYTHBIM HEPTAHOMN
ra3bl, IX COCTaB M Kcnojb3oBanue. CoctaB HedTH U e€ mepepadboTka (IPUPOTHBIE

HCTOYHUKHU YTIIEBOJIOPOIOB)

43

XUMUA W JKOJOTUsl. XUMHUECKOE 3arpsA3HEHHE OKPYKAWOUIEH Cpellbl U €ro
nocnenctBus. Oxpana runpocdepsl, Mo4Bbl, atMochepsl, GiIopbl U ¢GayHbl OT
XUMHUECKOro 3arpsisHeHus. [IpoOrema OTX010B M TMOOOYHBIX MPOAYKTOB.

AJ'IBTCpHaTI/IBHble HCTOYHHKHU SHCPIUHU

44

O6H.[I/Ie MNPpEACTaBJIICHHUA O IMPOMBINIJICHHBIX criocodax MOJIy4YCHUA XHUMHUYCCKHUX
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BEIIECTB (Ha MpUMeEpe MPOU3BOACTBA AMMHUAKa, CEPHOM KHUCIOTHI). Ué€pHas u
nBerHas — Meramnyprus. CTekno M CWIMKAaTHas — IPOMBILUIEHHOCTD.
[IpombiienHass  opranudeckass  xumus.  CpIpp€ Uil OpraHU4ECKOU

IMPOMBIIIJIICHHOCTH

HH#H#Par### Tunbl pacy€THBIX 33124

5.1

#iHPar#H#Pacu€Tel Macchl BemiecTBa Wik 00bEMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe UM 00bEMY OJTHOTO M3 YYACTBYIOLIUX B PEAKIIUU

BCIICCTB

52

HH#HPar##PacuéTel TemoBoro A heKTa peakum

53

HH#HPar##PacuéTel 00bEMHBIX OTHOIIEHHUH T'a30B MPU XUMHUECKUX PEaKIMAX

54

#H#HPar#t#Pacuérel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOIYKTOB

peaKIuu, ecIiv OJHO U3 BEIIECTB JaHO B H30BITKE (MIMEET MPUMECH )

5.5

#HH#HPar#Ht#PacuéTel MaccoBOM WM 0OBEMHOM JJOIM BBIXO/1A POIYKTA PEaKIUU

OT TCOPCTUYCCKU BO3MOIKHOT'O

5.6

#H#HPar#t#Pacuérel Macchl (00bEMa, KOJIMYECTBA BELIECTBA) IPOAYKTA PEAKIIUH,
€CJIM OJIHO M3 BEIECTB IaHO B BUJIE PACTBOPA C ONPEICIEHHON MacCOBOM JOJIEH

paCTBOpéHHOFO BCIIICCTBA

5.7

Hi#Par###Pacu€Tbl ¢ NCIIOJIB30BAHNEM MOHATUN «MaccoBast JOJIS», «MOJISIpHAst

KOHICHTpaLus», «paCTBOPUMOCTL»

5.8

#H#HPar##Hax oxx ieHre MOJIEKYIISIpHON (POPMYITBI OPTraHUYECKOTO BEIECTBA IO
€ro IJIOTHOCTHU U MAaCCOBBIM O0JIAM 2JICMCHTOB, BXOAAIIHUX B €I'0 COCTaB, UJIH I10

IIPOYKTaM CrOPaHUs
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

* Xumus; 10 kmace. yriyonenHoe oOyuenue Epemun B.B., Kysemenko H.E.,
Tepenun B.W. u np.; nox penaknueit Jlyanna B.B. O6mecTBo ¢ orpaHMYeHHOM
oTBeTCTBEHHOCTBhIO «JIPODA»; AxuuonepHoe ob6mectBo «M3gaTenbcTBO
«IIpocBemenney

* Xumusg; 11 knacc. yriny6nenHoe oOyuenne Epemun B.B., Ky3ssmenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuuert Jlynuna B.B. Ob1iecTBo ¢ orpaHnyeHHON
oTBeTCTBEHHOCTBhIO «J[PODAY»; AxumonepHoe o6OmecTBo «l31aTenbCTBO
«IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA

Xumus (yriayoaeHHblii ypoBeHnb). Peasmszanusa tpedosannii ®I'OC cpexnero
o01ero odpazoBanms: MeToauueckoe mocooue nus yuurens / [A. A. Kaepuna,
M. I'. Cuacrunal; nayu.pea. H. B. Ceupuaenkona ; noxa pea. A.A. Kasepunoii. —
M. : ®I'BHY «MHcTutyT crpareruu pa3sutusa oopazoanus», 2023. — 100 c.: ui.

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://edsoo.ru/mr-himiya/

https://fipi.ru

https://chem-ege.sdamgia.ru

https://stepenin.ru

MNepenaHx yepes napok 03.02.2026 10:49 GMT+03:00;
eabb3831-c711-4b07-b111-695a70eaf756
CtpaHuua 63 us 64



[ okymMeHT nognucaH v nepegaH Yyepes onepatopa 340 AO «[P «CKB KoHTyp»

Mopnucu
oTnpaBuUTensa:

OpraHusauus, COTPYAHNK

MYHULINMAJIbHOE BIOJXXETHOE
OBLLIEEOBEPA30BATE/IbHOE
YYPEXOEHWE "KNYYNCKASA CPELHASA
OBLLIEEOEPA30BATE/IbHAS LLIKOJTA"
AJIbMETbEBCKOIO
MYHUUMUMNANBHOTO PAMOHA
PECMNYBJ/INKN TATAPCTAH

Ddepswesa KceHus HukonaeeHa
JNPEKTOP

JloBepeHHOCTb: per. HoMep,
nepuog AencTeunsa u ctaTyc

B He TpebyeTcs anis nognucaxus

CepTudmkar: cepuitHblit
HOMep, Nepuoa AencTemns
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