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HOACHUTEJBHAS 3AIIUCKA

PaGouasi mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM cTtaHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
®denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuoa a0 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIYOJNIEHHOTO W3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanusdyeMoe B yciIoBUSX —AubepeHIIMpOBaHHOTO,
npouibHOro O0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anuax npodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMmme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NOJPOOHYI0  MHTEpPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHUS] M TPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIIHMH:

o uH(pOPMALMOHHO-METOUYECKAs, peajau3anusi KOTOpoil oOecredyuBaer
MOJIyYCHHE TPEJICTABICHUS O IIENAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00y4arOUIMXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAOBATEIBLHOCTH
U3Y4YeHHUs YYeOHOTOo MaTepHalia, KOJIMYECTBEHHBIX W KAaYECTBEHHBIX €T0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
paMKax HWTOTOBOM aTrTecTalmd B (QopMe E€IWHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajis yriyOJI€HHOTO N3YUEHUS XUMUU:



e yCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUIST W3Y4YEHUsS B paMKax OTACNBHBIX MPOPUICH, NpeaycMaTpUBaET
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMPHUMEPHOE paclpelie]ieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYeMOTO
JUTSI U3YYCHUSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToOM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIeH U 3a/lay U3y4YeHHs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUS OCHOBHOM 00Opa30oBaTelIbHOM
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OO0ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIMSM B MPOrpamMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIOLICH,
KOTOpasi JOJHKHA OMPENESIThCS B COOTBETCTBUHU C HAMPAaBICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYEHUU TPEIMETOB 0a30BOro M yYIJIyOJIEHHOIO YpOBHEM B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro ooOmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIIyOJNEHHOTO U3YYCHHUS HANpaBJIIeH Ha peau3aiuio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIIUM  3TalloM  MOJYYEHUS  XUMHYECKOro
oOpa3oBaHUsI B paMKaX W3y4YEHUs CIHEHHUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MPOo(ecCHoHaTLHOTO
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO HA  paclIMpeHue W  yriayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOJATOTOBKU OOYYarOUIUXCsl, BHIOPABIIUX OMpeAeaEHHbIN MPoduiib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx mpodeccruonanbsHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTENBHON MPOrPaMMBI  CpeaHEro oOImero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUS U COLMATIBHOIO PA3BUTHUS O0ydarommxcs, Ha (GOpPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluK y4eOHOro Tpyaa H
OOOOIIEHHBIX  CIOCOOOB  JEATENBHOCTH, HWMEIOMUX MEKIUCHUTUIMHAPHBIN,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOU
OpraHu3allud COJACpP)KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYINHOCTh IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJI€HHOM YpPOBHE M3y4EHHs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN HA OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKLU, paCCMAaTPUBAEMBIX C TOUKH 3PEHUS] XUMUYECKON KMHETHKHU
U TepMoaMHamMuKu. WM3ydeHue mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHsAeTcs  (GOpMUpPOBAHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX ITPOLEcCax M IEKTPOJIU3E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHii.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KYypCOB XUMHUHU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOT0o poduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeiMeTa B JaHHOM CIllyyae akLeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpPAaHEHUS



MACCbl M SHEPTUM, 3aKOHBI TEPMOJWHAMHKH, IJIEKTPOJIN3a, MPEACTABICHUA O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAEepKaHWM TMpEIAMETa ISl KJIAacCOB XHMHUKO-
Oounonornyeckoro npo@uiisi OONbIINIA yACIbHBIA BeC OyleT MMETh OpraHuYecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh  JJisi  Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpPHbIE€ KOMIIOHEHTBI, KaK JUNUAbL, OEJIKW, VYTIEBOJIbl, HYKICUHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUsI, TUIIEBAPEHUS.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYYHBIX METOJIOB TTO3HAHHUS U OMBITA MPAKTUUYECKOTO TPUMEHEHHS HAyYHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpPEAMETAMU, BXOSAIIMMH B COCTaB
npeaMeTHbIX obnactell «EcTrecTBeHHO-Hay4HbIE NpeaMEThl», «MareMmaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero ooliiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4eil MePBOCTENEHHON 3HAYUMOCTH SBISETCA (DOPMUPOBAHKHE OCHOB
HAyKM XUMHUU Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. PerieHue
TOM 3a7aud Ha YIUIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMuUpOBaHUE MPEJICTABICHUNA: O MaTepuUaIbHOM €IUHCTBE MHUPAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK H €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILIEBOM 0€30MacCHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0eCreYeHUN PAIMOHAIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJOTUUYECKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 370POBBIO U PUPOIHOMN CPEIIE;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCTIEPCHBIX CUCTEMAX, 00 00IUX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (dopmupoBaHHe y O0yJarOIIIXCS OCO3HAHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN Uisi OOBSICHEHUS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBICHWH, UMEIONINX E€CTECTBEHHO-HAYUYHYIO MPUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIEICTBUN
OBITOBOM M MPOU3BOJACTBEHHON JNEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX ISl MPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzamuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GYHKUMNA LENOCTHOM CHUCTEMBI CpeJHEro oOmero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUS K TPOIECCY TBOPYECTBA B O0O0JIACTH TEOPETHYECCKUX U
MPUKJIAAHBIX HMCCIIEOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (OpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBHUIO yCHENTHOMN Mpo(dheCCHOHATBHON U OOIECTBEHHOM JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHWS K CBOEMY 37I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

e (opmMupoBaHuMe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHYECKON KYJIBTYPBI, MPUOOPETEHUE OMBITa OOIIECTBECHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JAEITESIbHOCTH.

OO61iee 9uCiIo 9acoB, MPETYCMOTPEHHBIX I U3YYCHUSI XUMHUH HA YTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiuser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHECHHM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCNMHEHMSX. Tumbl TruUOpUIM3alMK aTOMHBIX OpOuTaei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbIM). THUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
opranuueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYECKUX COECOUHEHUH. MOoJNeKyIspHble W  CTPYKTYpHBIE  (OPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHas. M3omepuss. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnextpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpeacraBnenne o kKinaccupUKalMK OpraHuyeckux BewiecTB. lloHsTHe o
dbynkunonaasHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB M MaTepuajiaMH Ha UX
OCHOBE, OMbBITHI IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IMPU HArpPEBAHHUH
(nnaBneHue, OOYTIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas GopMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKUE CBOMCTBA AaJKAHOB: pEAKIMU 3aMEIICHUs, W30MEPHU3ALINH,
JErUIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKLMi paJuKaJIbHOTO 3aMEILEHNUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mias ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) u
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIoaNKaHoB. CrocoObl MONyuyeHus u
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN  QlKEHOB, Sp*-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLIHMH INPUCOEAVHEHMS, 3aMEILEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CriocoObI MOMyYeHUs U IPUMEHEHUE aJIKaJUECHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o011as ¢hopmylia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEaKUMH  NPHUCOCAUHEHUs, JUMEpHU3alUud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psiy apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIBHBIX PpPAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepusanus ctupona. CiocoObl OTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:



MEPETOHKa, KPEKUHT (TEPMHUYECKUH, KATATUTUYCCKU), PUGOPMUHT, MHPOIHU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIlEHUs] TallofTéHa Ha TUAPOKCOTPYNNYy, HUTPOTPyNIy, [HAHOTPYMIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HATIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOAbl HM3YyYEHHsI BEIIECTB M UX IPEBPALLICHUNA:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIE€BOAOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aHUMOJICWCTBHE alETUIICHA C
aMMUa4yHbIM pacTBOopoM okcuiaa cepedpa(l)), kadecTBeHHOEe OOHapyKEHHE
yriaepoja U BOJOPOJAa B OPraHMYECKUX BEIIECTBaX, MOJYyYECHHE OSTUJIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKomieHue ¢ KosuiekuusmMu «Hedtb» n «Yrompey, c
oOpasllaMM TIACTMAcC, KaydyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U TraJION€HIIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHosa). ['oMosornyeckuit psg, oOuias Gopmyrna, u30MeEpuUs,
HOMEHKJIaTypa u  kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XYWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIIECHUs, JeruApaTaluy, OKHUCIEHUS,
B3aMMOJICUCTBHE C  OpPraHMYECKUMH UM  HEOPraHWYECKUMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOJY4YeHHs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ASTUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLUU 3aMELICHHS, B3AMMOJICHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBieHne 0 MeXxaHM3MEe peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (¢eHona. KauyectBeHHble peakuun Ha (eHoda. TokcHUHOCTH (eHona.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, muzoMepuss U HOMEHKJIaTypa. DuU3NUecKUe CBOWCTBA albJIETUIOB U
KETOHOB. ~ XUMHUYECKHME CBOMCTBAa  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUPUKALNN, PEAKIUU C YYacTHEM YIJIEBOAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONEeH08as KUCIOThl. CrlocoObl OTyYeHUsS! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psna, oOwmas Gopmyna, HU30MEpHS U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYeCKUe 1 XUMUYECKHE CBOICTBA KUPOB: THIPOJIN3 B
KHUCIION U 11eoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeNeNbHbIX JKUPHBIX KUCIOT. KUpbI B IPUPOJE.

MBpb11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukanus yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA UM HaXOXAeHUE B mpuponae. PGoTOCHUHTES.
XUMHUUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, CIOUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIoKO3bl, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIMMEe U HEBOCCTAHABIMBAOIINE AUcaxapuabl. [ 'napoaus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmal,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJuTroNo3bl.  PU3MUYECKHE CBOWCTBA KpaxMala M LEIUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJy4YeHHe >PHUpoB LeiToa03bl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M MX IPEBpPALICHUI:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aNMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), KauyeCTBEHHbIE pPEaKIMU Ha albJeruibl (C THUIPOKCHIOM
nuammuHcepeopa(l) wu  ruppoxkcumom  meau(ll)), peakuus raunEpuHa €
ruapokcusiom Meau(ll), xumuyeckne cBOMCTBAa pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bl ¢ runpokcugom meau(ll), BlaumopeiicTBue
KpaxMaJia ¢ MOJIOM, PELICHUE SKCIEPUMEHTANBHBIX 3a/1ad N0 TeMaMm «CHUpThI U
benonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKre Mpou3BOJHbIE amMmMmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHUECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHUCTBHUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
CoJn aIKAIIaMMOHHUS.

AHWIMH — TPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNN aTOMOB B MoJieKyJie aHwiInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH Ol
AMUHOKHUCJOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XWMHUYECKME CBOMCTBA AaMHHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUW, peaKlus MOJUKOHJICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHne aMUHOKHACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCJIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3yYEHHUS BEIIECTB W MX IPEBPAILCHUM:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpEeBaHHUH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWE OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxaiue OpraHUYEeCKue COETMHEHUSD) 17§ «Pacno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJIAPHBIE COeINHEHHS.

OCHOBHBIE TOHSTHUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHU: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALNN, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE€3a BBICOKOMOJICKYJSPHBIX COCAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[TonumepHbie Martepuanbl. I[lmactmacchl (TOJUATUIICH, TOJUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPOIPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJICHUE C Oo0Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJIeKyJsipHOM (DOpMysbl OpraHMYECKOTO COCAUHEHHUS IO
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (opMyIbl
OpraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUsI, ONMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanuns MeXNpeaMETHBIX CBS3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MUECKUE BEIMYMHBI, €IUHHUIIBI WU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, nbIXaHUE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHomorUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siep. XUMUYECKU 351eMeHT. M3oTonbl. CtpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukanms XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NEPUOIUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMH4YecKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IuHa CBs3U. [10osIpHOCTD, HATIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BonoponHas CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMEpEe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJIApPHOTO UM HEMOJIEKYJISAPHOTO  CTpOE€HHUs.  THMBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALlUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusa. HaceleHHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH U OpraHUYeCcKOM
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['omoreHHbIE U reTeporeHHbie peakiuu. Katanus u kaTaan3aTopsl.

O6paTuMble 1 He0OpaTUMBIE peaklni. XUMHUecKoe paBHoBecre. KoHncranTta
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM claOble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounasi. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB U HUX IMPEBpaIlCHUI:
pa3oKEHHE TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTopa, MOJEIH
KPUCTAJUTMYECKUX PEHIETOK, MPOBE/ICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PaA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW pPEaKIUU U TOJIOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DuU3NUeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOINHUS HEMETAIIOB (HAa MpUMEpPE KUCIOpOAa, CEPhI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnMBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoje, CIOCOOBI MOJydeHHs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. [ amoreHoBoAoOpobl. BaxkHeue KUCIOPOACOACpIKAIIIE
COEIMHEHUS TajoreHoB. JlabopaTopHbie W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COEUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHUS
kuciopoga. @u3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoi(1V), oxcup
cepol(VI). CepHucrtass u cepHasi KUCIOTHI U UX coid. OCOOCHHOCTH CBOICTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeNTMHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObl MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenue a3ora
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3UYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocopa n ero coenuHenuii. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B NOpupoje. AJUIOTPOINHbIE  MOJIU(UKAIIH.
duznyeckue W XHUMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yranepona(IV), yronbHas kuciota u e€
COJM. AKTUBUPOBAaHHBIA yroisb, aacopOuus. dymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCINMHEHNMH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MONMy4eHMs, (U3MUECKHE U
xumudeckue cpoiictBa. Oxcupn kpemuus(I1V), kpeMHueBas KHUCIOTa, CHIIUKATHI
[IpumeneHune kpeMHus U ero coeauHeHnil. CTeKI10, ero nojay4yeHne, BUbl CTEKIIA.

[Tonoxenne metamioB B [leprnoanveckoil cuCTeEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTamwioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHWl  metawioB.  OOmMe  CrocoObl
NOJTy4eHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPIHS,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMUYECKUX dneMeHToB. Hatpuil u kanuii: mnomydyeHue, (QU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUHN.

Oo6mast xapaktepuctuka metaioB IIA-rpynmer [lepuogudeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMUYECKHE CBOMCTBA, INPHUMEHEHHE IIPOCTBIX BEIIECTB W HMX COEIWHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJnroMuHUN: nonydeHue, GU3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUYECKHUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

@u3nuecKkue M XUMHYECKHE CBOMCTBAa MapraHlla U €ro COEIUHEHMHII.
Baxneiimme coeaunenuss wMapranna(ll), wmapranma(IV), wmapranma(Vl) wu
mapranua( VII). IlepmManranat kamus, €ro OKUCIUTEIbHbIE CBOMCTBA.

du3nyeckne U XMMUYECKHUE CBOMICTBA JKeJe3a M ero coeluHeHuid. OKCHIbI,
ruapokcupl U conu xxeneza(ll) u xeneza(Ill). Tlonyuenue u npuMeHeHHE Keje3a
Y €r0 CIUIaBOB.

Ou3nyYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCHIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [Ipumenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB M HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
LIEJIOYHBIX M IIEJOYHO3EMENIBHBIX METAIUIOB C BOJOM (BO3MOXKHO HCITOJIB30BAaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YU KAaTHOHbl METAaJJIOB, B3aUMOJECHCTBUE THIPOKCUIOB ATIOMUHUS M IMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U UX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIID.

XuMus U KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHA dyenoBedecTBa. [loHsTue
O HAyyHbIX METOJAax IIO3HAHHWS M METOAOJOTHHA HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITBEI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJ1a). [IpoMbllisieHHbIE CTIOCOOBI MOTYYEHUSI METAJIIIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Posb xumMun B 06ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XUMHS AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poibh Xumuu B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCIOJIb30BaHUSl TpenaparoB OBITOBOW XWMUU B TOBCEIHEBHOM
KU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 31eKTpoHUKU. HaHOTEXHONIOTHN.

PacuérHble 3anaumn.

Pacuéter: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00bEMa, KOIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlUUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PACTBOpPAa C ONPEACIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA © MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOIO.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOOmed u
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce oCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMEeTax €CTECTBEHHO-HAYUYHOTO ITUKJIA.

OO01nue ecTeCTBeHHO-HAYUYHbIE TIOHSATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
(dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIM3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoIorus: XUMUYECKasi TPOMBIILIEHHOCTb, METAJLUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOEHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHUPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4YaronIMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATETHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUSI 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MOpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECCTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHUS XMMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHHU U MOCIEIYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IIEHHOCTEH 3/I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJItoicHUsT TpaBwil 0Oe30MacHOTO OOpallleHHs C BEIIECTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIbHOCTH;

MOHMMAHUS LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIECICTBUN W HENPUSITHS BPEIHBIX MNPUBBIUEK (YHOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATEeTbHOCTH, OOINECTBEHHO TMOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEeIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEHICHWU NPaKTUUYECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3YUYEHHUI0 MPOGeccuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aliuud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE TTPUPOTHON U COLUAIBHOM CPEIbI;



OCO3HAHUS HEOOXOIWMOCTH WCIOJIb30BAHMS JOCTIKCHUM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEIOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMUpPOBAaHUM PAIMOHATIBLHOIO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJTOCTHOTO
MpECTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MIPUPOITHOTO PaBHOBECHS,

yOeXKIEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHU JJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOM poJd B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KyJIbTYpbl, B pELIEHUU TJIOOATBHBIX
npoOeM YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€301acCHOCTH, B Pa3BUTUN MEAUIIMHBI, 00E€CTICUeHUN
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAJIN3a U OOBSCHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS ieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 MOJYyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIIbCKOU EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroMIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKaroLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecCIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIIuXCs;
CHOCOOHOCTD oOyJaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiicCTBHS

1) 6a30Bble JJOruvyecKmne JaeicTBUSI:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KjIacCU(PHUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATh 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHUH CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICINIU, MPEOOPA30BHIBATE MOJICJIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKON



peakiuu — MpH PEIIeHWH YYeOHBIX IMO3HABATEIbHBIX U MPAKTUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB U XHMMHUUYECKHUX
pEaKIHnil;

dbopMyIupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHHS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEA0BAHNS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHUYECKOM HCCIEN0BATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/1ad, NPUMEHEHHUIO pa3IMYHbIX
METOJIOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OPMALMIO PA3IUYHBIX BUJIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(bopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHSATh MEXIpeAMeTHble ((usnyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, a0OpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B XO0A€ Auajora 1/
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PadOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CyX/IeHHsI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC Y4eOHbIe 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISITH CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTh, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbI 10 XUMUU Ha YIriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAlMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAaHUW B Pa3IMYHbBIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX ¢ XUMuel. B
nporpaMme MO XHMHHM TIPEIMETHbIE pPEe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUS Kypca «OpraHuueckas XUMHS
OTpPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKON U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUN HOBBIX MATEPUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHnn paIMOHAIEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TTOHATUS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHAST
o0Ooyiouka aroma, Ss-, p-, d-aTOMHbIE OpOWTallM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaied, HWOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIBHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIN CKENET, QyHKIIMOHATbHAS
TpyIia, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAss M TPOCTPAHCTBEHHAs (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCTIOPOJI- M a30TCO/EPIKAIIME OPTaHUYECKHUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(nepuognueckuit 3axkoH JI. M. MeHneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUSA, JISKAIIHE B OCHOBE
MTOHUMAHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIUh, TEePMOJUHAMHYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSTHUM aTOMOB U TPYIII aTOMOB
B MOJICKYyJIax (MHAYKTUBHBIM U Me30MEpHBIN 3 dekTsl, opuentantsl | u Il pona);
dakTosOTUYECKNE CBEACHHS O CBOMCTBAaX, COCTaBe, MOJyUYEHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEepabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSITHS TPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIUA U PACKPBIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHHUI;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsl WILTFOCTPAlUU
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HoMeHknartype (IUPAC) u npuBOIUTH TPUBHAIbHBIC HAa3BaHUS ISl OTIEIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKONb, (eHos, (QopManbIerujl, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAs, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
IJIMIWH, aJaHuH, MallbTo3a, (PpPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TIOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENECH pPa3IHMYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYIHD  CBSI3b  MEXKAY HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEaKIMl C MCHOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHUMYECKUX COSAMHEHUH OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, Yyroiab), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE MPUMEHEHHE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUN, U3MEPEHUH, MOJICIIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTH YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE NMPUUYMHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUSs
CBOMCTB BELIECTB U XUMHUYECKUX PEAKIINM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3bh XUMHUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepHUajJbHOIO €IMHCTBA MHUpPAa,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: MPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOH
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJyYeHUE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHOro oOpalieHusi ¢ BeHIeCTBaMU M J1A0OpaTOpPHBIM O00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIMdyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

COOJII0JIaTh MPaBHJIa KOJOTHUYECKH 11e71ecO000pa3HOro MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJISAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH noka3zaress [1JIK;

aHAM3UPOBATh I1€JIECO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OOmIass u HeEopraHumdeckas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEUICHUU MPOOJIEM HKOJOTHMYECKOM, PHEPreTUYECKON M MHUILEBOM
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUS W O0OIIEed KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTUYECKA OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMUYECKHH DJJIEMEHT, aTroM, SJIpo aToMa,

M30TOIIbI, AJIEKTPOHHAsI 000JI0UYKA aToMa, s-, p-, d-aTOMHbIE OpOUTaIN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBbHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl pEIIETKA, XUMHUYECKasl peakuus, pacTBOP, JJIEKTPOIUTHI,
HEAJIEKTPOJUTHL, AJIEKTPOJUTHUYECKAs JUCCOLMALNS, CTENEeHb JIUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKOUN PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOIUTHUYECKON MHUCCOIUAINU, TEePUOTUYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUMU BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpPMOJMHAMUYECKMX M  KHHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBPaIlCHUIH;



c(hOpPMUPOBAHHOCTh yYMEHUSI HMCIOJIb30BaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAs,
VWOHHAs, METaJUInYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOM  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M M THUNA KPUCTAUIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKLENTOPHBII MEXAHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpMUPOBAHHOCTh ~ yYMEHHM:  KJIacCU(UIUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKITUU 10 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(PQPEeKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKanuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPhIBATh CMBICH MIEPUOIMYECKOro 3akoHa [l.
. MenneneeBa u 1EMOHCTPUPOBATh €TO0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OHJIEMEHTOB IEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuomuueckonn  cucrembr .M.  MengeneeBa, uUCOONB3Ys  TMOHATHSA
«QHEPTreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepu3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUIA MOCPEIACTBOM COCTABJICHUS SJEKTPOHHOrO OajlaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEPE TUAPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUS );



chOPMUPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHWA O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HMCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHASI KOHIICHTpAI[H;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUs] BOJOPOJHOrO IMOKa3aTesisi pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHOM CTEMEHbIO JUCCOIMAIMU;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIU OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIUH;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEACHHME  peakuMid  HOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPIraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBK) HWHJWKATOPOB, W3YyUYCHHUE BIIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XHUMHUYECKOM  peakIuu, peIICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o Temam «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00pPaTOPHBIM
o0opynoBanueMm, (HOpMyIupoBaTh IIedb HMCCIIENOBAaHUS, TMPEJCTABIATh B
pasnu4HON (GopMe pe3ybTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOTH30BAHUS XUMUYECKON
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHUIO JTAOOPATOPHBIX XUMHUYECKHX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA KUBBIC OPTaHU3Mbl OMPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HayyHas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKH
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIuio, mepepadbaTpiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yriesogopoasbl
1 IIpenenpHbIE YIIIEBOAOPOIBI — AJIKaHBI, 5
LUKJIOAJKAHbI
5 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8
24 [IpupoaHbIE HICTOYHHUKH YTIIEBOAOPOJOB U UX 4
nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1
Hroro no pazneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuptsl. denon 11 1
39 KapOonusbHble COeTUHEHUS: allbIETUIbI U )1 1
keToHbl. KapOoHoBbie KucioThl. CloKHbIE




a¢upsl. XKupbl
33 VYrieBojibt

9

Hroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus

4.1 ‘ AMUHBL. AMUHOKHCIOTEIL. beikn 12
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS

5.1 ‘ BricokoMouneKysipHble COSMHEHMS 6
Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
1.1 u [lepuonnyeckast cuicteMa XUMHUYECKHX 9
anemenToB /1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOroooOpasue 11 |
) BEIIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramibl 31 1 3
2.2 MerTansl 23 1 2
Hroro no paszneny 54
Pa3nen 3. XumMus u Ku3Hb
31 MeTobl TO3HAHUST B XUMUAHU. XUMUS U 9
' KHU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoxka Kontpoabnbsie IlpakTuueckue p
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[IpenmMer u 3HaUeHHE OpPraHUYECKON bubnnorexa [HOK
XUMWH, IPEACTABIIEHUE O https://m.edsoo.ru/00adaab8
1 1 05.09.23
MHOI000pa3uH OpraHuYeCKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa bubnuorexa [JOK
) yriepojia (0CHOBHOE U BO30OYXIEHHOE 1 05.09.23 https://m.edsoo.ru/00adaab8
COCTOsIHUS ). BajeHTHBIE BO3MOXHOCTH o
aToMa yriepoja
XHUMHYECKas CBA3b B OPraHUYECKUX bubnnorexka [JOK
coeMUHEHNIX. MexXaHu3MEbl https://m.edsoo.ru/00adaab8
3 . 1 07.09.23
00pa3oBaHus KOBAJIEHTHOU CBSI3H,
crocoOBbl pa3phiBa CBsA3EH
4 Teopust CTpOEHHS OPraHUYECKUX . 12.09.23 bubmorexa IIOK
coemmennit A. M. Byteposa I https://m.edsoo.ru/00adaab8
Buns! uzomepun: CTpykTypHas, bubmuoreka [IOK
5 IIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1 12.09.23 https://m.edsoo.ru/00adaab8
3¢ }EKTH B MOJIEKYTaX OPraHUYECKUX T
COEeTUHEHUN
[IpencraBnenue o kiaccuukanuu u bubnuorexa [IOK
6 cUCTeMaTHyecKasi HOMEHKIJIaTypa 1 14.09.23 | https://m.edsoo.ru/00adaabd
(IUPAC) oprannyeckux BeUIECTB




Knaccudukanms peakiuii B

bu6mmoreka [IOK

7 OPraHUYecKOH XMMHHU 19.0923 https://m.edsoo.ru/00adaab8
g CucremaTu3anus 1 0000IIeHUEe 3HAHUM 19.09.23 EH@.IHOTCKE‘ LOK
0 TeMe I ttps://m.edsoo.ru/00adaab8
AJIKaHBI: TOMOJIOTHUECKHH psiJi, 001Ias bu6mmoreka [IOK
9 dbopMyna, HOMEHKIIATypa U U30MepHs, 21.09.23 https://m.edsoo.ru/00adaab8
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ
10 dusnYECcKre U XUMUYECKHE CBOWCTBA 26.09.23 ngg;;f;; (I)_Ir(zll(<)0adaab8
aJIKaHOB s :
HaxoxneHnue ankaHoB B IPUPOJIE. bubnnorexa [HJOK
11 CrniocoObl Mosy4eHus U IpUMeHEeHue 26.09.23 https://m.edsoo.ru/00adaab8
aJIKaHOB
Hukinoankansl: oOuias popmya, bubnnoreka [JOK
HOMEHKJIaTypa U U30Mepus, https://m.edsoo.ru/00adaab8
12 OCOOEHHOCTH CTPOCHUS U XUMHUYECKHUX 28.09.23
CBOICTB, CITIOCOOBI OJTyYEHUS U
IIPUMEHEHNE
Pemenne pacy€THbIX 3a/1a4 HA bubnnoreka [JOK
ornpezeieHue MOJIEKYIIpHOU (HopMyIIbI https://m.edsoo.ru/00adaab8
13 OpPraHMYECKOT0 BEIIECTBA [0 MACCOBBIM 03.10.23
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISIIUX B
ero cocra. CucremaTu3anus u
00o011eHne 3HaHUH 110 TeMe
AJKEHBI: TOMOJIOTHYECKHM psif, oO1as bubnnoreka [JOK
14 dbopmysa, HOMEHKJIATypa, JIEKTPOHHOE 03.10.23 https://m.edsoo.ru/00adaab8

U TIPOCTPAHCTBEHHOE CTPOCHHE




MoJsiekysl. CTpyKTypHas ¥ LIUC-TPaHC-
M30MEpHs aJIKEHOB

dusnyeckue U XUMUYECKHE CBOMCTBA

bu6mmoreka [JOK

15 ankenos. [TpaBuio MapkoBHUKOBA 05.10.23 https://m.edsoo.ru/00adaab8
16 Crioco0bl OTyYEHUS U TPUMEHEHHE 10.10.23 EESSZI;T:;(; ?r(z/If)OadaabS
AJIKEHOB S :

[IpakTuueckas padora Ne 1 o reme bubnnorexa [HOK

17 "Tlonmy4yeHne 3TUIICHA ¥ U3YYEHHUE €ro 10.10.23 | https://m.edsoo.ru/00adaabd
CBOMCTB"
Pemenune pacu€tHbIX 3a1a4 HA bu6mmoreka [IOK

18 oIpeziesieHue MOJIEKYIIpHOU (hOpMyIIbI 12.10.23 https://m.edsoo.ru/00adaab8
OpraHMYECKOI0 BEIIECTBA
AnKanueHbl: CONPsHKEHHBIE, bu6mmoreka [JOK

19 H30JINPOBAHHBIC, KYMYJIHPOBaHHEIE. 17.10.23 https://m.edsoo.ru/00adaab8
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XuMHUYECKHE CBOMCTBA COMPSIKEHHBIX 17.10.23 EESSZI;T:;(; (I)llg/IéOadaabS
JMEHOB S :

21 Crioco0bI ONTyYEHUS U IPUMEHEHHE 19.10.23 ngg;ff:;; :)_Ir(l);/IéOadaab8
aJIKa/IN€HOB S :
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1Ias bu6mmorexa [IOK

2 dbopmysa, HOMEHKJIATypa, JIEKTPOHHOE 54.10.23 https://m.edsoo.ru/00adaab8
U TIPOCTPAaHCTBEHHOE CTPOEHUE
MOJIeKYJI, (pU3HYEeCcKre CBOICTBA

bu6mmorexa [IOK
23 XUMHUYECKUE CBOMCTBA alKMHOB 24.10.23  pips://m.edsoo.ru/00adaab8




KauecTBeHHBIC peakiMy HAa TPOUHYIO

bu6mmoreka [IOK

24 CRI3h 26.10.23 https://m.edsoo.ru/00adaab8
Crioco0bl TIOJTyYEeHUs ¥ IPUMEHEHHE Bubmmoreka IIOK

25 ATKHHOB 07.11.23 https://m.edsoo.ru/00adaab8

2% Pemenue 3a1a4: pacuéThl 110 07.11.23 Bubmoreka [IOK
YPABHEHUIO XUMUUECKOi pEaKkLiun Lt https://m.edsoo.ru/00adaab8
Cucremarusanus 1 00001IeHIE 3HAHUH bubmorexa LHOK

27 00 TEME 09.11.23 https://m.edsoo.ru/00adaab8
ApeHbI: TOMOJIOTUYECKUH psiJl, 00111ast bubnnorexa [HOK
dopmyna, HOMEHKIATypa. DIEKTPOHHOE https://m.edsoo.ru/00adaab8

28 Y MPOCTPAHCTBEHHOE CTPOCHUE 14.11.23
MOJIEKYJ O€H30J1a U TOIYyOoJIa, UX
buznyeckue cBoiicTa
XuMHUeCKHe CBOMCTBA apEHOB: brbsmorexa LIOK

29 peaKIuu 3aMeeHus 14.11.23 https://m.edsoo.ru/00adaab8
XVMHYEeCKUE CBOWCTBA apPEHOB: bubnnoreka [JOK

30 peaKIuy MPUCOSTUHEHUS, OKHCIICHUE 16.11.23 https://m.edsoo.ru/00adaab8
rOMOJIOTOB OeH30I1a
OCOOEHHOCTH XUMHUYECKUX CBOWCTB bu6morexa HOK

31 crupona 21.11.23 https://m.edsoo.ru/00adaab8
Pemenue pacu€THbix 3a1a4 Ha bubnmoreka [JOK

32 OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI 21.11.23 https://m.edsoo.ru/00adaab8
OpPTaHHYECKOTO BEIIeCTBA

13 CnocoObI oTy4YeHus ¥ IPUMEHEHNE 531123 bubnmuorexa [JOK

apeHoB




I'eneTnueckas cBI3b MCXKIOY

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

34 28.11.23 .
Pa3TMYHBIMH KJIACCAMHU YTJIEBOJOPO/IOB https://m.edsoo.ru/00adaab8
Pacuérbl o ypaBHEHUSIM XUMUYECKHUX bubmumorexa [IOK
35 peakuuii. CucremaTuzanus u 28.11.23 https://m.edsoo.ru/00adaab8
000011IeHrE 3HAHU I10 TEME
[Mpupomusbii ra3. [TonyTHbie HEDTIHBIE bubmiorexa [IOK
36 rasil 30.11.23 https://m.edsoo.ru/00adaab8
37 KaMeHHBI yrojib ¥ IPOIyKTHI €10 05.12.23 bubmiorexa [IOK
nepepaboTKu s https://m.edsoo.ru/00adaab8
Hed1b u ciocobs! e€ nmepepaboTKH. bubnnoreka [JOK
38 [TpuMeHeHHEe NPOTYKTOB epepadoTKU 05.1223 https://m.edsoo.ru/00adaab8
He(TH
39 [eHeTHYECKasK CBSI3b MEKLY 07.12.23 but6morexa [HOK
Pa3sIMYHBIMU KJIACCAMHU YTIIEBOJOPOIOB o https://m.edsoo.ru/00adaab8
l"anorenonpounsBoiHbIE bubnnorexka [JOK
JIEBOJIOPOJIOB: 3JICKTPOHHOE https://m.edsoo.ru/00adaab8
40 YICBOAOPOA P 12.12.23
CTPOEHHE; pEeaKIUU 3aMEeIICHHS
rajioreHa
JeticTBue menoueit Ha bubnuorexa [JOK
raJIOreHIpPOU3BOIHEIE. https://m.edsoo.ru/00adaab8
41 ) 12.12.23
B3aumoselicTBuE IUTaIOr€HAIKAHOB C
MarHueM U IUHKOM
CucreMarusanus 1 0000LIEHNE 3HAHUI bubmorexa TIOK
42 14.12.23

o pazneny "Yriaeroaopoab"”

https://m.edsoo.ru/00adaab8




KonTponbhas pabota no teme

bu6mmoreka [IOK

43 "VI1eBoI0pOIEL" 19.12.23 https://m.edsoo.ru/00adaab8
[IpenenpHble OAHOATOMHBIE CITUPTHI: bu6mmoreka [IOK
TOMOJIOTHUYECKUH psia, oOmiast popmya, https://m.edsoo.ru/00adaab8

44 CTPOEHHUE MOJIEKYJI, U30MEPHUS, 19.12.23
HOMEHKJIATypa, Ki1accudukaus,
¢du3nveckre CBONCTBA

45 XHUMHYECKHE CBOMCTBA IIPEIEIbHBIX 211223 bubnuorexa TIOK
OJIHOATOMHBIX CITUPTOB Ls https://m.edsoo.ru/00adaab8

46 Croco0bl MONYyYEHUS U IPUMEHEHHE 26.12.23 bubnuorexa TIOK
OJIHOATOMHBIX CITUPTOB Ls https://m.edsoo.ru/00adaab8
[IpocTtsie a¢upbl: HOMEHKIATypa U bu6mmoreka [IOK

47 MU30MepHs, 0COOEHHOCTH PU3HUECKUX U 26.12.23 https://m.edsoo.ru/00adaab8
XUMHYECKUX CBOMCTB
MHOroaroMHbIE CIIUPTHI: bubnnorexka [JOK

48 ATHUJICHTJIMKOJNb U TIULEPUH, HX 28.12.23  https://m.edsoo.ru/00adaabd
bu3NYecKre U XUMHUYECKUE CBOMCTRA

49 CrocoObI TOJTyYeH s U IPUMEHEHHE 09.01.24 Brbmotexa LIOK
MHOTOATOMHBIX CTIHPTOB . https://m.edsoo.ru/00adaab8
DeHOI: CTPOEHUE MOJIEKYJIBI, bubnmoreka [JOK

50 busnueckue cBoiictBa. TOKCHUHOCTH 09.01.24 https://m.edsoo.ru/00adaab8
denona

bubmuoreka [JOK

51 XuMu4eckue cBoiicTBa (eHola 11.01.24 https://m.edsoo.ru/00adaab8
CrocoOsI oTy4YeHus ¥ TPUMEHEHNE bubnmuorexa [JOK

52 i P 16.01.24 1

dbenona




[TpakTuueckas padora Ne 2. Pemenue

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

53 3KCTIEPUMEHTAIIBHBIX 33J1a4 110 TEME 16.01.24 https://m.edsoo.ru/00adaab8
"CrupThl ¥ heHobI"
CucremaTusanys ¥ 00001IeHHE 3HAHUI bubuorexa TIOK

54 0 TEME 18.01.24 https://m.edsoo.ru/00adaab8
Anbaerujibl ¥ KETOHBI: 3JIEKTPOHHOE bubnnorexa [HOK

55 CTpoeHHE KapOOHWILHOU IPYIIIbL; 53.01.24 https://m.edsoo.ru/00adaab8
TOMOJIOTHYECKHE PSIJIBI, 001Iast o
dbopMmyna, u3oMepusi U HOMEHKIIaTypa

56 AJbJIETHIbI ¥ KETOHBI: (DH3HUIECKUE 53.01.24 bubmuorexa [IOK
CBOICTBA; PEaKLuH IPHCOEMHEHHS UL https://m.edsoo.ru/00adaab8

57 Peakuuu OKHCIICHUS U KAY€CTBEHHbIE 55 0124 bubnuorexa TIOK
DKLU ATb/IETHI0B H KETOHOB UL https://m.edsoo.ru/00adaab8
CriocoObI TIOJTy9IEHH s AlTbIETHIOB U bubmoreka [IOK

58 KETOHOB 30.01.24 https://m.edsoo.ru/00adaab8
OIHOOCHOBHBIE IIPEIETbHBIE bubnunorexa [JOK

59 KapOOHOBBIE KUCTIOTHI, 0COOEHHOCTH 30.01.24 https://m.edsoo.ru/00adaab8
CTPOEHHS MX MOJIEKYII
N3omepus u HOMEHKIIaTypa bubnuorexa [JOK

60 KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE 01.02.24  https://m.edsoo.ru/00adaab8
CBOMCTBA

61 XUMHUYECKHE CBOMCTBA MPEAETBHBIX 06.02.24 bubmorexa IIOK
O0/IHOOCHOBHBIX KapPOOHOBBIX KHCIIOT o https://m.edsoo.ru/00adaab3

62 Oco0eHHOCTH CBOMCTB MypaBbHHOU 06.02.24 bubnmoreka [JOK

yp




KHUCI0Thl. MHOTrOOOpa3ue kapOOHOBBIX
KHUCJIOT

Oco0EHHOCTH CBOWCTB: HEMPEIETbHBIX
Y apOMaTUYECKUX KapOOHOBBIX,

https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX 08.02.24
kuciot. [IpencraBurenu BeicIIUX
KapOOHOBBIX KUCIIOT
[ToHATHE O IPOU3BOAHBIX KAPOOHOBBIX bubmorexa [OK

64 KHCIOT 13.02.24 https://m.edsoo.ru/00adaab8
Crioco0bl OJTy4YEHUS U TPUMEHEHHE bubmiorexa [IOK

65 KapGOHOBBIX KHCIOT 13.02.24 https://m.edsoo.ru/00adaab8
CrnosxHbIC 3(DUPBI: TOMOJIOTHYSCKUAN bubnuorexa [JOK

66 psia, obmmast popmyna, U30MEpHs U 16.02.24  https://m.edsoo.ru/00adaabd
HOMEHKJIaTypa
dusnyecKre 1 XUMUYECKHE CBOWCTBA bubnuorexa TIOK

67 hupos 20.02.24 https://m.edsoo.ru/00adaab8
Pemenue pacu€rHbix 3a1a4: 1o bubnmnoreka [JOK

63 YPaBHEHHIO XUMUYECKOU PEAKIIMH, Ha 20.02.24 https://m.edsoo.ru/00adaab8
onpe/eeHne MOJIEKYIIPHOM (POPMYJIbI o
OpPraHUYECKOro BEIlecTBa
[IpakTuueckas padora Ne 3. Pemenue bubmuorexa [IOK

69 OKCIEPUMEHTAIIBHBIX 3a/1aY 110 TEME 22.02.24 https://m.edsoo.ru/00adaab8
"KapOoHoBbIe KUCIIOTHI. CIIOKHBIE o
3¢ups"
Kupsl: crpoenne, GU3NUECKUE U bub6morexa IIOK

70 P P ¢ 27.02.24

XUMUYECKHE CBOUCTBA (TUAPOITU3)

https://m.edsoo.ru/00adaab8




OcoOEHHOCTH CBOWCTB JKHUPOB,

bu6mmoreka [IOK

71 COJZIEPKAILMX OCTATKHA HENPEAEIbHBIX 27.02.24 https://m.edsoo.ru/00adaab8
JKUPHBIX KUCIIOT. JKUpBI B IpUpOJIe
MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX bubmuorexa [JOK
KHCJIOT, UX MOJOIIee JCHCTBHE. https://m.edsoo.ru/00adaab8
72 29.02.24
IToHsATHE O CHHTETHUECKHX MOIOIINX
cpenctax (CMC)
I'enernueckas cBA3b yrieBOIOPOIOB U bu6mmoreka [IOK
73 KHCJIOPOACOAEPKALLUX OPraHUYECKUX 05.03.24 https://m.edsoo.ru/00adaab8
BEILIECTB
4 Pacyérel 110 ypaBHEHUSAM XUMHYECKUX 05.03.24 bubmmorexa [IOK
peakuumit -Js. https://m.edsoo.ru/00adaab8
75 CucremaTu3zanus 1 0000IIeHUE 3HAHUM 07.03.24 bubmorexa [IOK
0 TeMe -Js. https://m.edsoo.ru/00adaab8
OO01mmas xapakTepucTHKa YTIeBOJI0B U bubnunoreka [JOK
76 KJaccu(uKanus yriaeBooB (MOHO-, JIU- 12.03.24  https://m.edsoo.ru/00adaabd
U TIOJICaxapH/ibl)
77 Monocaxapuibl: (PU3HIECKHE CBOWCTBA 12.03.24 bubmorexa [OK
1 HaXOK/IEHHE B IPUPOJIE V3. https://m.edsoo.ru/00adaab8
-3 ITpuMeHeHHe TIIIOKO3BI, €€ 3HAUCHUE B 14.03.24 bubuorexa TIOK
JKU3HEESTEIbHOCTH OpraHu3Ma U3, https://m.edsoo.ru/00adaab8
Jucaxapunpl: caxapo3a, MaJIbTO3a U bubnuotexa [JOK
79 nakro3a. HaxoxneHnue B npupoe u 19.03.24 https://m.edsoo.ru/00adaab8
MIPUMEHEHUE UCcCaXapuJioB
[Tonucaxapuabl: CTPOCHHE Bubmorexa [OK
80 PUARL: €TP 19.03.24

MaKpOMOJIEKYJ, pU3nYeCcKue u

https://m.edsoo.ru/00adaab&




XUMHYCCKHUE CBOﬁCTBa, IIPUMEHCHUC

bubmuorexa [JOK

81 [TonsiTHe 006 UCKYCCTBEHHBIX BOJIOKHAX 21.03.24 https://m.edsoo.ru/00adaab8
Pewenne pacdyeTHbIX 3a1a4 HA bubmumoreka [IOK

82 OTIpeieIeHUe JIOJU BBIXOAA MPOAYKTA 02.04.24  https://m.edsoo.ru/00adaab8
peaKuu OT TEOPETUUECKHA BO3ZMOKHOTO

83 Cucremaruzanus U 0600IIeHnE 3HAHUI 02.04.24 bubmiorexa [IOK
1o pasaeny Y5 https://m.edsoo.ru/00adaab8
KoHTpoinbHast pabota 1o Teme bubnnoreka [JOK

84 "Kucnopoaconepxainiyue opraHu4ecKue 04.04.24 https://m.edsoo.ru/00adaab8
coeuHeHus"
AMMHBI: KTacCH(pUKALKS, CTPOCHUE bubnnoreka [JOK

85 MoJieKyJ1, oOuias popmyna, u3omepus, 09.04.24  https://m.edsoo.ru/00adaab8
HOMEHKJIaTypa U (pu3nyecKre CBOWCTBa

%6 XuMHUYECKHE CBOMCTBA an(aTHIECKHX 09.04.24 bubmmorexa IIOK
AMMHOB U https://m.edsoo.ru/00adaab8
AHUWJIMH: CTPOCHNE aHUJINHA, bubnnorexka [JOK

87 0COOEHHOCTH XUMHUYECKIX CBOWCTB 11.04.24  https://m.edsoo.ru/00adaabd
aHWJINHA

a8 Croco0bI ONTyYEHUS U TPUMEHEHHE 16.00.24 Bubnmorexa IIOK
ATMhATHIECKUX AMHHOB 5 https://m.edsoo.ru/00adaab8
AMUHOKHNCIIOTBI: HOMEHKJIATypa U bubmuoreka [IOK
u3oMepHsi, (hu3nYecKre CBOMCTRA. https://m.edsoo.ru/00adaab8

89 16.04.24
OTtaenpHbIE MTPEICTaBUTENH O-
AMUHOKHCIIOT

90 XUMHYECKUE CBOMCTBA aMUHOKHCIIOT, 18.04.24 bubnmoreka [JOK




uX OMOJIOTUYECKOE 3HAUCHUE
aMUHOKHCIIOT. CUHTE3 U TUAPOIU3
MIETNITU]IOB

benku kak npupoaHbie NOTUMEPHI;

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

91 CTPYKTYPBI GEITKOB 23.04.24 https://m.edsoo.ru/00adaab8
XuMHUeCcKUe CBOHCTBA OEJIKOB brbmorexa LIOK
92 23.04.24 https://m.edsoo.ru/00adaab8
A3oTcoaepKalre reTepouKINIecKue bubnuorexa [JOK
93 coennHeHUs. HyKIIeMHOBBIE KUCIIOTHI: 55 04.24 https://m.edsoo.ru/00adaab8
COCTaB, CTPOEHHUE U OMooTnYecKas
poJib
[IpakTuueckast padora Ne 4. Pemenue bubnnorexa [HOK
DKCHEPUMEHTAIIBHBIX 3a/1aY 10 TEME https://m.edsoo.ru/00adaab8
94 . 30.04.24
A3oTcoaepKaIe OpraHuyecKue
coenuHeHus"
[IpakTuueckas pabora Ne 5. Pemenue bubnnoreka [JOK
DKCHEPUMEHTAIIBHBIX 3a/1aY 110 TEME https://m.edsoo.ru/00adaab8
95 . 07.05.24
Pacno3snaBanne opraHn4ecKux
coequHeHuin"
KonTponbhas pabota no teme bubnnoreka [JOK
96 "A30TCcomepKale OpraHuIecKre 07.05.24  https://m.edsoo.ru/00adaab8
coenuuenus"”
OCHOBHBIE OHATHUS XUMHUH bubnmoreka [JOK
97 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U 14.05.24 https://m.edsoo.ru/00adaab8
METO/Ibl UX CUHTE3a —II0JIMMEpHU3alus
Y TIOJINKOHICHCALINS
98 [Inactmaccel. YTunuzanus u 14.05.24 bubnmoreka [JOK




nepepadoTKa MIacTuKa https://m.edsoo.ru/00adaab8

99 DI1acTOMEpHI: HATYPaJIbHbIN | 16.05.24 BH6J.IHOTeKa LHOK
CHHTEeTHHeCKHe Kaydyku. Pesina V2. https://m.edsoo.ru/00adaab8
Bouiokna: HarypanbHbIe, bubmmoreka [JOK

100 HMCKYCCTBEHHbBIE, CHHTETUUECKHE. 1 21.05.24 https://m.edsoo.ru/00adaab8
[Tonumepsl cienuanbHOrO Ha3HAYEHUS
[IpakTuueckast padora Ne 6. Pemenue bubnnorexa [HOK

101 JKCIIEPUMEHTAJBHBIX 3a71a4 110 TEME 1 21.05.24 https://m.edsoo.ru/00adaab8
"PacniozHaBaHue m1acTMacc U BOJIOKOH"
O0600I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK

102 M3Y4YEHHOI'0 MaTepHala 1o Teme 1 24.05.24 https://m.edsoo.ru/00adaab8
"BbICOKOMOJIEKYJISIPHbIE COEUHEHMS"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnbsie IIpakruuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

1 Atom. CocTaB aTOMHBIX SZIED. | bubmorexa [IOK
XuMUUecKHil sneMent. M30Tomb https://m.edsoo.ru/00adaab8

5 CTpoeHue DIIEKTPOHHBIX 000JI0UEK { bubmiorexa [IOK
aTOMOB, KBAHTOBBIE UHCIIA https://m.edsoo.ru/00adaab8

3 Knaccupukanys XuMHIECKUX | bub6morexa [HOK
1EMEHTOB (5-, p-, d-, f-d1eMenTHI) https://m.edsoo.ru/00adaab8
PacripesiernieHne 3EeKTPOHOB 110 bubnmorexa IIOK

4 ATOMHBIM OpOHTAIISM 1 https://m.edsoo.ru/00adaab8
DneKTpOHHBbIE KOH(UTYpAIIH aTOMOB bubnnoreka [JOK

5 3JIEMEHTOB B OCHOBHOM U 1 https://m.edsoo.ru/00adaab8
BO30Y>KIEHHOM COCTOSTHUU

6 DIeKTPOHHbIE KOH(DUTYpALUH HOHOB. : bubmorexa IIOK
DJeKTPOOTPHIATENLHOCTD https://m.edsoo.ru/00adaab8
[Iepnonnueckuil 3aKoH 1 bubnnoreka [JOK

7 [Tepuoanueckas cucreMa XUMHYECKUX 1 https://m.edsoo.ru/00adaab8
anemenToB /1. V. MenaeneeBa, CBs3b C
COBPEMEHHOM Teopuel CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB bubmuorexa [JOK

8 XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX 1 https://m.edsoo.ru/00adaab8

HWMHU IPOCTBIX U CIIOKHBIX BCHICCTB I1O




TpyIIaM U nepruojaam

CucreMaruzanys 1 0000IIeHE 3HAHUI

bubmuorexa [JOK

HOHATHUH ""'MaccoBas I0JIA

9 110 TeMe https://m.edsoo.ru/00adaab8
Bunnl xumndeckou cBsi3u. MexaHu3MEI bubmuorexa [JOK

10 00pa30BaHMs KOBAJICHTHOU CBSI3H. https://m.edsoo.ru/00adaab8
Bonoponnas cBa3p. MexmolieKysipHble
B3aUMOJCICTBUSA
BaneHTHOCTH ¥ BaJICHTHBIE bu6mmoreka [IOK
BO3MOKHOCTH aTOMOB. CBSI3b https://m.edsoo.ru/00adaab8

1 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX
reOMETPUYECKUM CTPOCHUEM

12 I[IpeacTaBaeHns O KOMILUIEKCHBIX EtlffsJ'I/I//I;T:cIl(:)?r(z/I(()OadaabS
COEAMHEHMSX: COCTaB U HOMEHKJIATypa S :
BemecTsa MoJIeKyIISIpHOTO U bubnmnoreka [JOK

13 HEMOJIEKYJISIDHOTO CTPOCHHS. THHfI https://m.edsoo.ru/00adaab8
KPUCTAJUIMYECKUX PEUIETOK U CBOMCTBA
BEIIIECTB
[ToHsITHE O AUCTIEPCHBIX CUCTEMAX. bubnunorexa [JOK

14 [IpencraBneHue 0 KOUIOUIHBIX https://m.edsoo.ru/00adaab8
pacTBopax
HcTunHbBIE paCTBOPHI: HACBHIIEHHBIE U bubnmoreka [JOK

15 HEHACBIIIEHHEIE, PACTBOPUMOCTD. https://m.edsoo.ru/00adaab8
Kpucrannoruaparst

16 Crioco0bI BEIpaXkKeHUs KOHIIEHTPAIUH EtPtIfsJ'I/I//I;Tee;sicL)Ir(z/I;Oadaab8
pacTBOpOB S :

17 Pemrenue 3agad ¢ UCIoIb30BaHUEM bu6mmoreka [IOK




pacTBOpEHHOIO BelecTa", "MoJsipHas
KOHLeHTpauus"

Krnaccudukanus u HoMeHKIaTypa

https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK

18 HEOPraHHYECKUX BEIIECTB https://m.edsoo.ru/00adaab8
Cucremarusanus 1 0000LIEHHE 3HAHUI Bubmmorexa LIOK
19 110 TeMe https://m.edsoo.ru/00adaab8
Kontponbnas paboTa nmo temam bubnuorexa [JOK
"Crpoenue atoma. [lepuoanueckuii https://m.edsoo.ru/00adaab8
20 3akoH u [lepuoanueckas cucrema
XUMHUUYECKUX d1eMeHTOB [[. U.
Mengaeneena", "CTtpoeHue BeIIeCTBA.
MHoroob6pa3ue BemiecTs"
Knaccudukanms XumMuaeckux peakiuii B bubnuoteka [JOK
HEOPraHWYECKOW U OPraHUYECKON https://m.edsoo.ru/00adaab8
)1 XUMHUU. 3aKOH COXPAHEHUSI MacChl
BEILIECTB; 3aKOH COXPAaHEHUS U
MPEBPALICHUS YJHEPTUU TPU XUMHUECKHX
peakuusx
" TeruoBbie 3GPEKTH XUMHUIECKUX BH6J‘IHOTCK3 LOK
peakuuii. TepMoxumMuieckue ypaBHEHUS https://m.edsoo.ru/00adaab8
Brrunciienus mo ypaBHEHUSIM bubnuorexa [JOK
23 XUMHYECKUX PEAKIUN 1 https://m.edsoo.ru/00adaab8
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOM peakinu, eé bubnuorexa [JOK
24 3aBHUCHMOCTH OT PAa3JIMYHBIX (PAKTOPOB. https://m.edsoo.ru/00adaab8
Kartanu3 u karanu3atopsl
25 ['omoreHHsbIe U TeTEPOreHHbIE PEAKLIUN bubnmoreka [JOK




[IpakTrueckas padorta Ne 1 mo teme

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

26 "BrusiHue pa3nuyHbIx GaKTOpOB Ha https://m.edsoo.ru/00adaab8
CKOpPOCTh XUMHYECKON peakiun"

7 OO6paruMbie 1 HEOOpATUMBIE PEAKLINH. E‘H@.H’IOTeKa LHOK
XHMHUYECKOE PABHOBECHE ttps://m.edsoo.ru/00adaab8
[IpakTuueckas pabora Ne 2 o teme bubnnorexa [HOK

28 "BnusiHue pa3nudHbX (GaKTOpPOB HA https://m.edsoo.ru/00adaab8
MOJIOKEHNE XUMUYECKOTO paBHOBeCHs"

DJIEKTPOJIUTHYECKAS] TUCCOIUAIIUS. bu6mmoreka [IOK

29 CunbHble U cl1adble 3JIEKTPOJIUTHI. https://m.edsoo.ru/00adaab8
Crenens aucconyanuu
HNonnoe npousseaenue Boabsl. Cpena bubnnoreka [JOK

30 BOJHBIX pacTBOpOB. BogoponHblit https://m.edsoo.ru/00adaab8
nokazarens (pH) pactBopa
I'mpponns coneit. Peakiuu, bu6mmoreka [JOK

31 IIPOTEKAIOIINE B PACTBOPAX https://m.edsoo.ru/00adaab8
ANEKTPOJIUTOB
[TpakTrueckas padota Ne 3 o Teme bu6mmorexa [IOK

32 "XHUMHYECKHE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/00adaab8
NEKTPOJIUTOB"

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK

33 peakuuu. BaxuHeunime OKUCIuTenu u https://m.edsoo.ru/00adaab8
BOCCTaHOBUTENH

34 MeTo1 3JeKTPOHHOTO (3JIEKTOHHO- bubuorexa TIOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/00adaab8




DEeKTPOIN3 PACTBOPOB U PACILIIaBOB

bu6mmoreka [IOK

35 .
BeIICCTB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
36 Peruenne 3aj1a4 pasinyHbIX THIIOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
37 Pemenne 3aa4 pa3iMyHbIX THIIOB https://m.edsoo.ru/00adaab8
38 Cucremarusanys 1 0000IIEeHHEe 3HAHUI bubmmoreka [IOK
110 Teme "XuMIIecKHe peakiyu” https://m.edsoo.ru/00adaab8
19 KonTtponbHas pabora o Teme brbmiorexa [IOK
"X UMHYECKHE peaKiyn’ https://m.edsoo.ru/00adaab8
ITonoxxeHnrne HEMETAIIIOB B bubmuorexa [JOK
[Tepuonnueckoit cucreMe XUMUYECKUX https://m.edsoo.ru/00adaab8
40 anemenTtoB JI. 1. Menpeneesa u
O0COOEHHOCTH CTPOEHUS UX aTOMOB.
®u3NYECKUEe CBOKMCTBA HEMETAIIIIOB
41 AJTOTpOINHS HEMETAIUIOB (Ha IIPUMEpPE bubmuorexa [IOK
KHCI0posa, cepbl, hochopa U yIiIeposa) https://m.edsoo.ru/00adaab8
42 Bogopoa: mosiyuenue, pusnyecKue u bu6morexa [HOK
XHMHYeCKHe CBOHCTBA. THAPHIBI https://m.edsoo.ru/00adaab8
l"asiorensl: HaX0XIEHHUE B IPUPOJE, bubnuoreka [IOK
43 CocoOBI NOTYYEHHUs, PU3NIECKUE U https://m.edsoo.ru/00adaab8
XUMHUYECKHUE CBOMCTBA
44 [anorenoBonoposl. Baxnelimue bu6miorexa [OK

KHUCJIOPOACOALCPKAIINC COCIUHCHUA

https://m.edsoo.ru/00adaab8




TraJIOr€HOB

JlabopaTopHbIie 1 IPOMBIIIIICHHBIC
CIOCOOBI MOTYYEHHSI FaJIOT€HOB.

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

45
[IpumeHeHue rajJoreHoB U Ux
COETUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue bubmumorexa [IOK
46 SKCIEPUMEHTAIBHBIX 337a4 [0 TEME https://m.edsoo.ru/00adaab8
"T"anorensr"
Kucnopon: nabopatopusie u bubnuorexa [JOK
47 IIPOMBIIIICHHBIE CIOCOOBI MOJIyYECHHUS, https://m.edsoo.ru/00adaab8
¢bu3nvecKre 1 XUMHYECKIE CBOMCTBA.
O30H. [IpuMeneHnue KUCIOpoIa U 030HA
bu6mmoreka [IOK
48 Okcu/IbI U IEPOKCHIBI https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
49 Pemmenne 3a1a4 pasamdHbIX THIIOB https://m.edsoo.ru/00adaab8
Cepa: HaxOXJ€HUE B PUPOJE, CIOCOOBI bubnnoreka [JOK
50 NOJTy4eHUs, PU3NUYECKUE U XUMUUYECKHE https://m.edsoo.ru/00adaab8
CBOMCTBA
bu6mmorexa [IOK
51 Ceposoznopon, cyabduzs https://m.edsoo.ru/00adaab8
Kucnopoaconepxanime coefuHeHHs bu6mmorexa [IOK
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOI https://m.edsoo.ru/00adaab8
KHCIIOTBI
[TpakTrueckas padota Ne 5. Permenue bubmuoreka [JOK
53 AKCIEPUMEHTAIBHBIX 33724 M0 TEME https://m.edsoo.ru/00adaab8

"Cepa u €€ coequHeHus"




A3or: HaXO0XXIACHUEC B IIPpUPOAC, CIIOCOOBI

bu6mmoreka [IOK

54 NoJy4eHus1, GU3NIECKUE U XUMHUYECKHUE https://m.edsoo.ru/00adaab8
CBOMCTBAa. AMMMAK, HUTPUJIBI
Kucnopoaconepxaiiue coefuHeHHs bu6mmoreka [IOK

55 azota. OcCoOOCHHOCTH CBOMCTB a30THOM https://m.edsoo.ru/00adaab8
KHCJIOTBI

56 IIpuMeHEHHE a30Ta U €ro COeMHEHHA. EH@.IHOTeKa LHOK
A30THbBIE y106peHHs ttps://m.edsoo.ru/00adaab8
dochop: HAXOKICHHUE B IPUPOJIC, bubnuorexa [JOK

57 CTIOCOOBI OTYYCHUs, PU3NIECKUE U https://m.edsoo.ru/00adaab8
XuMHUeckue cBoiictBa. @ocduabl u
dbochun

5q Oxcuas hocdopa, pochopconepxanime BH6J‘H’IOTCK3 [OK
kucinotsl. Comn GocdopHOit KMCIOTEI https://m.eds00.ru/00adaab8

59 [Tpumenenue pocdopa u ero BH6J.IH0TeKa HOK
coeuHeHni. PocdopHbIe yI00peH s https://m.edsoo.ru/00adaab8
ITpakTuyeckas pabora Ne 6. Pemenue bubnuoreka [IOK

60 SKCIIEPUMEHTAJIBLHBIX 337124 110 TEME https://m.edsoo.ru/00adaab8
"A3zot u pochop u ux coeuHeHUS"
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE, bubnmoreka [JOK

61 QIJIOTPOIIHBIE MOIU(UKAIINY; https://m.edsoo.ru/00adaab8
¢du3nUecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE
Oxcun yranepona(Il), oxcun bubnuorexa [JOK

62 yraepoaa(IV), yronpHas kucnora u eé€ https://m.edsoo.ru/00adaab8
coJiu

63 Pemenue 3amay pa3nuvHBIX TUIIOB bu6mmoreka [IOK




Kpemuuii: Haxox1eHre B IPUPOJIE,

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

64 CHOCcoObI MOJTyYeHUs, PU3NYECKUE U https://m.edsoo.ru/00adaab8
XUMHUYECKHUE CBOKCTBA

65 Oxkcup kpemuusi(IV), KpeMHHEBasK Bubsmorexa IIOK
KHCIOTA, CHIINKATHI https://m.edsoo.ru/00adaab8
[IpuMeHeHne KpeMHUS U €T0 bubnnorexa [HOK

66 coenunenuil. CTEKI0, ero nojayyeHue, https://m.edsoo.ru/00adaab8
BHJIBI CTEKJIA

bubmuoreka [JOK

67 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edsoo.ru/00adaab8
CucreMaru3aius u 0000IIeHne 3HAHUI bubnuorexa TIOK

68 10 Teme "HemeTams" https://m.edsoo.ru/00adaab8
KouTtponbHast paboTa 1mo Teme bubnmorexa IIOK

69 "Hemeramis" https://m.edsoo.ru/00adaab8

0 AHanu3 pe3ybTaToB KOHTPOJILHOM bubmiorexa [IOK
paBGOTHI, KOPPEKIHS OLIHGOK https://m.edsoo.ru/00adaab8
[Tonoxenne meramos B [leprnoanyeckoin bubnnorexka [JOK

71 CUCTEME XUMUYECKUX DIIEMEHTOB. https://m.edsoo.ru/00adaab8
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI1049€K aTOMOB METaJLIIOB
OO6mue Gpuznueckre CBOMCTBA METAIIOB. bubnuorexa [JOK

72 [Ipumenenne MeTanoB B ObITY U https://m.edsoo.ru/00adaab8
TEXHHUKE

73 Crnnasel MetaiioB. Koppo3ust meramioB bubnuoreka [IOK




https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
74 Pewrenne 3aiay pa3inuyHbIX TUIIOB https://m.edsoo.ru/00adaab8
DNEeKTPOXUMHUYECKUHN Psiji HAPSHKEHUM bubmmoreka [JOK
75 MeTauioB. O01IMe CoCcOObI MOTyYeHUs https://m.edsoo.ru/00adaab8
METaJIJIOB
OO01mmas xapakTepucTuKa MeTauioB [A- bubnuorexa [JOK
rpynisl [leprpoaudyeckoi cucTeMsl https://m.edsoo.ru/00adaab8
76 XUMHUYECKUX IeMeHTOB. Harpuii n
Kaluii: mony4yeHue, pusndeckue u
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN
O6m1as xapaktepuctruka MetayioB [1A- bubnuoteka [JOK
rpynisl [lepruoaudyeckoi cucTemMsl https://m.edsoo.ru/00adaab8
77 XMMHYECKUX IJIEMEHTOB. Maruui u
KaNbIUi: ToTy4YeHue, Gu3ndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN
JKECTKOCTB BOIBI M CIOCOOBI €& brbsmorexa LIOK
78 yCTpaHeHHs https://m.edsoo.ru/00adaab8
AmoMunwMii: ToTydenue, GU3nYECKue u brbmorexa LIOK
7 XUMUYECKHUE CBOWCTBA, MPUMEHECHHE https://m.edsoo.ru/00adaab8
AMdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
20 TUAPOKCU]IA ATTFOMUHMUS, https://m.edsoo.ru/00adaab8

TUIPOKCOKOMITJIEKCHI aTFOMUHUS, UX
MIpUMEHEHNE




bu6mmoreka [IOK

81 Pemenue 3a1a4 pa3saimdHbIX THIIOB https://m.edsoo.ru/00adaab8
[IpakTrueckas padota Ne 7. Permenue bubmuorexa [JOK

82 SKCIEPUMEHTAIBHBIX 3324 M0 TEME https://m.edsoo.ru/00adaab8
"MerTaJuibl TJIaBHBIX noArpynmn"
OO6m1as XxapakTepruCcTHKa METAIIJIOB bubmuorexa [JOK

23 no6ounbix noarpynn (b-rpymm) https://m.edsoo.ru/00adaab8
[leproandeckoit CUCTEMbI XUMHUYECKUX
AJIEMEHTOB
du3nYecKre U XMMUYECKHUEe CBOMCTBA bu6mmoreka [IOK

84 XpoMa M €ro COeIMHEHUH, HX https://m.edsoo.ru/00adaab8
MIPUMEHEHNE
Baxkneiiue coeuHeHus: Maprasiia. bubnnorexa [JOK

85 [lepmanranar kanus, ero https://m.edsoo.ru/00adaab8
OKHCITUTEIHHBIE CBOMCTBA
dusznyecknue U XUMHUUECKHE CBOMCTBA bu6mmoreka [JOK

86 xelnesa u ero coequHenuil. [lonydyenne u https://m.edsoo.ru/00adaab8
MIPUMEHEHHE CIIJIABOB XKeje3a
dusnueckre U XMMUYECKHE CBONCTBA bubnuorexa TIOK

87 MEJIH U €€ COEeIMHEHU, NX IPUMEHEHUE https://m.edsoo.ru/00adaab8
Du3nvecKkrue 1 XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
IIMHKA U €r0 COCAUHECHUM, NX https://m.edsoo.ru/00adaab8

88 npuMeHeHue. [ MIpoKCOKOMITIEKChI
[UHKA
[IpakTuueckas pabora Ne 8. Pemenue bubnnoreka [JOK

89 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME https://m.edsoo.ru/00adaab8

"Mertasisl TOOOYHBIX oArpymm"




bu6mmoreka [IOK

90 Permenne 3a1a4 pasnnyHbIX THIIOB https://m.edsoo.ru/00adaab8
O06o001IeHNEe U CHCTEMATH3aLIHS bu6mmoreka [IOK
91 HM3Yy4YEHHOTO MaTepuaiia o Teme https://m.edsoo.ru/00adaab8
"Meramnbl"
9 KonTposbHas pabora 1o Teme bubmorexa [IOK
"MeTamas" https://m.edsoo.ru/00adaab8
03 AHanu3 pe3yibTaToB KOHTPOJILHOM Bubsmoreka [OK
paBOTHI, KOPPEKIIHS OUIMOOK https://m.edsoo.ru/00adaab8
Posib xumun B obecrieyeHUN bu6mmoreka [IOK
94 YCTOMYMBOIO pPa3BUTHUS YEIOBEUECTBA. https://m.edsoo.ru/00adaab8
[TonsiTHe 0 HAyYHBIX METOAAX
WCCTIEIOBAHUS BEIIECTB
Hayunble mpuHIKIIBEI OpraHu3annuu bubnnoreka [JOK
95 XAMHUYECKOI0 IIPOU3BOJICTBA. https://m.edsoo.ru/00adaab8
[TpombliIeHHBIE CTTOCOOBI TTOTYYSHUS
Ba)KHEHUIIINX BEIIECTB
96 XUMHUUECKOE 3arps3HEHHE OKPYIKAIOIIEH bubnmorexa [IOK
CPE/Ibl M €r0 TOCIEICTBHS https://m.edsoo.ru/00adaab8
97 XuMHUs 1 37I0pOBbE YeTOBEKA. Bubnmorexa IIOK
JlekapcTBeHHBIE CpencTBa https://m.edsoo.ru/00adaab8
08 Xumus maiy. Poss XuMuu B bu6morexa HOK
00€eCTIeYEHNH MTUIIEBOM OE30MaCHOCTH https://m.edso0.r/00adaab8
99 Kocmernueckue u mapdromepHbie bubnmuorexa [JOK

CpeacTBa. briToBas xumus




XuMus B CTpOUTENIbCTBE. Baxkueniue

https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK

100 CTPOUTEIBHBIE U KOHCTPYKLIIMOHHBIE 1 https://m.edsoo.ru/00adaab8
MaTepHabl
XuMus B CEIbCKOM XO3SIICTRE. bubmuorexa [JOK

101 Oprannueckue 1 MUHEPAJIbHbBIE 1 https://m.edsoo.ru/00adaab8
ynoopeHus

L0 Cucremaru3anus 1 0600IIeHne 3HAHUI { bubmuorexa [IOK
10 TeMe https://m.edsoo.ru/00adaab8

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 10 kmacc yIIyONeHHBI  ypOBEHb : YYEOHUK IS
obmeoOpasoBarensubix opranm3aruii / O.C. I'abpuensn, U.I'. Octpoymos, C.A.
CnanxoB. — Mocksa : [Ipocsemenue, 2021
Xumus 11  kmace yrayOJeHHBI  ypOBEHb : YYEOHHWK IS
obmeoOpasoBarenbubix opranuzanuii / O.C. N'abpuensu, U.I'. Octpoymos, C.A.
CnaakxoB. — Mocksa : IIpocsemenue, 2021

Xumus : 10 kjmace @ 3aJayHMK JUIS  ydalMxcsl 001eo0pa3oBaTENIbHBIX
opranuzammii / H.E. Ky3nenosa, A.H. JleBkun. — Mocksa : Benrtana-I'pad, 2021
Xumusa : 11 kmacc :  3ajayHMK Ui ydaunuxcs 00111eo0pa3oBaTENIbHbIX

opranuzanuii / H.E. Ky3nenosa, A.H. Jleskun. — MockBsa : Benrana-I'pad, 2021
METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1.I'muaka H.JL. O6mas xumus : yueoHuk. — M. : U3parensctBo FOpaiit. Beiciiee
obOpazoBanue, 2010

2.xy3pMeHko H.E., Epemun B.B. Xumus. 2400 3a1a4 1715 MIKOJIBHUKOB U
MOCTYMaMKX B By3bl. — M. : JIpoda 1999

3.Pagenkuit A.M. Xumus. J{unaktuueckuit matepuai. 10-11 kiaccel : mocodue
JUTSL yIuTeNen oomeoopa3oBaTenbHbIX yupexaenuii. — M. : [Ipocsemienue, 2012
4. Promun B.B. 3anumarenbnasa xumusa. — M. : [Ipocsemenue, 2011

5. llleBenvkoB A.B., [Ipo3noB A.A., Tamm M.E. Heoprannueckas xumusi. — M. :
JlaGoparopus 3Hanui, 2023

6. I[TetpoB A.A., banbsan X.B., Tpomenko A.T. Opranuueckas xuMus : Y 4eOHUK
17151 By30B. — M. : Beicias mkona, 1981.

7. Kypun A.A. JlabopaTopHBbI€ OIBITHI U TPAKTUYECKUE PAOOTHI MO0 XUMUH.
VYuebnoe mocobue. 8-11 kmaccel. — M. : AkBapuym, 1997
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