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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONM MPOrpaMMbl CpPEIHEro 00IIero 00pa3oBaHMS
(®OIT  COO), npencraBieHHbIX B DegepalibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepanvy, peamu3yIOIIUX OCHOBHBIE OO0Opa3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YIIIYOJNIEHHOTO W3Y4YEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, & TAKKE IS
MPOJIOJDKEHU O0Oy4YeHHUs B OpraHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMmme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETAlMI0 B  COOTBETCTBUM €  OCHOBOIOJIArarOIIUMHU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ysbTaToB OOydYeHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIIHMH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
MOJIYYCHUE TPENCTaBICHUS O IIENIAX, COJACpX aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMH IIPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast peaycMaTpuBaeT
ONpe/IeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TMOCJIEAOBATEIBLHOCTH
U3y4YeHHUs Y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30BaTeNIbHBIX TOCTIXKEHHN OOydarouuxcs B
paMKax WTOTOBOM arrectand B (OpME EIUHOTO TOCYJAapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajis yriyOJI€HHOTO U3YUSHUS XUMUH:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero 0o0pa3oBaHUSA, COAEPXKATEIBHOW XapaKTepUCTUKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPETyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOM MPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XUMHA» OCTa€TCcsl BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBIISAIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HANpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYEHUU TNPEIMETOB 0a30BOro M yYIIIyOJIEHHOIO YpOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHUST Ha YPOBHE CpeJHEro ooOmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUMM  ATalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEOpeTUYeCKOW U
MPaKTUYECKON MOATOTOBKUA OOYYaIOIIMXCS, BEIOPABIINX OMpPENeEHHBIN TPO(UIIb
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBHOM IMPOTPAMMBI  CpeaHEro oOIero oOpa3oBaHUs
U3ydeHue rmnpeameTa «XuUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUK y4eOHOro Tpyaa H
00OOIMIEHHBIX  CIMOCOOOB  JEATENLHOCTH, WMEIONNX  MEKIUCIUTLTHHAPHBIN,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allud COJAEpPKaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHS» COCTABIISIET COBOKYIHOCTb IPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJI€HHOM YpOBHE M3y4eHMs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEAMHEHUN Ha OCHOBE PACIIUMPEHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUYECKOW KUHETUKU
U TepMoauHamMuKku. WM3ydeHnue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  JomojHsAeTcs  (GOpMUpOBAHMEM  TpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCaxX M EKTPOJIU3E PACILUIABOB U PACTBOPOB BELIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XUMHUHU
yIIyONIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeaeIEHHOTo poduis (TiIaBHbIM
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
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JAaHHOM Cllyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XMUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAsE Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpPaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B cCoAEpKaHWM TMpEIAMETa ISl KIAacCOB XHMHUKO-
Ounonornyeckoro npoduiisi OONbIIMKA yACHbHBIA BeC OyAeT UMETh OpraHHYecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh  JJisi  Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIOUJAbI, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
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 MPUMEHEHHS HAyYHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TIpEAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obnactell «EcTrecTBeHHO-Hay4HBIE MpeaMEThD», «MareMatuka 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), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISETCS (DOPMUPOBAHKE OCHOB
HAayKM XUMHUHU Kak O0OJIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemienue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMperoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUNA: O MaTepUaIbHOM €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€30MacHOCTH, 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 PUPOTHOM CPEle;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XHMHUUYECKOHN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOW KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TEOPUW XHWMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHM BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00mNX
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JarOIIIXCS OCO3HAHHOTO OHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKUX 3HAHUN 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMUH, IJISI OOBSICHEHUS W
MIPOTHO3UPOBAHUS SIBICHUH, UMEIOIMIUX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMH SKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBSI3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HCIIOJNIb30BAaHHEM U  IepepadOTKON
BEIIECTB;

e yrimyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOAUMBIX JUIsi TIPUOOPETEHUsI YMEHUM OPHUEHTUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, HMEIOIIUX MECTO B
PUPOJE, B MPAKTHIECCKON IEATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peanmzanuu MepBOOYCPEAHBIX BOCIUTATEIBHBIX M PAa3BUBAIOIIUX
(GyHKUMNA LENOCTHOM CHCTEMBI CPEJHEro oOwero oOpa3oBaHUs NPH U3YYEHUU
npeaMera «XuUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

e BOCIHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SBJICHUN TIPHUPOIHI,
YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPETHUECCKUX U
MPUKJIAAHBIX HMCCIIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHPOBO33PEHUSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO W CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIHHBIX MHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHoCcTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHMIO Kak
YCJIOBUIO yCHENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMEe yMEHMII W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJOTHYECKON KYJIBTYPBI, MPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JAESITESIbHOCTH.

OO01iee 9uCiIo 9acoB, MPETYCMOTPEHHBIX JIJIST M3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COEINMHEHMSIX. Tumbl THOpUIU3AMK aTOMHBIX OpOHUTaNeH
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOAHOM paaukane, Hykiaeobuie 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 W KiIacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTETBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAIBHBIE METOJbl HM3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajaMH Ha HUX
OCHOBE, OMbBITHI IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IMPU HArpPEBAHUH
(nnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii ps ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3ainsi aTOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmueckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyyeHus: U TPUMEHEHUE aJIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKJIONpONaH, LHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKJIOAJIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QlKEHOB, Sp*-
rudpuan3anys aTOMHBIX opOuTtaneil yriepona, o- U n-cBi3u. CTPyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKLUMM IMPUCOCAVHEHUS, 3aMEIIEHUS B O-MOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuino MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBs3b. CIIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzamus
CONpPSKEHHBIX TUeHOB. CriocoObI MOMyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Ankunbl. ['omonorudeckuit psijy ankuHOB, o01as ¢hopmysia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmyeckrue CBOWCTBA aJTKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoisl (apeHsl). ['omomoruueckuil psj apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30JIbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paguKalle, PEaKUHMH NPHUCOCAUHEHUS, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus cruposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpupoausriii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KamenHslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHI), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMEIleHHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTAIOT€HAJIKAHOB C MArHMEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX YTIEBOJAOPONOB B OBITY, TEXHHKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3ydeHue GU3NIECKUX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOIOB Pa3IMYHBIX KJIaccoB (oOeclBeuMBaHHE OPOMHOM WM
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kalihs, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX eHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJY4YEHUE HITUICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKomiyieHHE ¢ koyuiekiusamu «Hedts» um «¥Yronby, ¢
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUPTHl. CTpoeHUE MOJIEKYNl (HA MpUMEpE
METaHoJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas QopMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujpaTalud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMH W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. J[eMCTBHE 3TaHOIa U METaHOIa
Ha opranu3M uenoBeka. CrocoObl MOMy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH (HUBUYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pPEAKIUM 3aMENICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklusi Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHHU3ME peakiui HYKJICO(HIBHOTO 3aMEIIeHUs.
JlefictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOTO sypa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMosiornueckue psiabl albJeruI0B U KETOHOB, 00Ias
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEAaKIUU Ha AJIbJETH/IbI.
Crioco0b!I OJTy4eHUsl U PUMEHEHUE ATIbAETU0B U KETOHOB.

OHOOCHOBHBIE IPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHbBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAECIbHBIX M apOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JUHONeH068as KUCIOThl. CriocoObl OTyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxuble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, U30MEpHUs H
HOMEHKJIaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW MU
HIEJIOYHOM Cpelie.

Kupsl. Ctpoenue, puU3ndecKkue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esouHoi cpene. OcCoOOCHHOCTH CBOMCTB JKUPOB, COAEPIKAIUX OCTATKU
HEIpeeNIbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpbI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapaktepucTuka yriaeBoaoB. Knaccudukaius yriaeBogaoB (MOHO-, -
U rnonucaxapuael). MoHocaxapuIpl: TJIOKO3a, (pPYyKTO3a, Trajgakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckrue CBOMCTBA U HaXOoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHHE B KU3HEIEATEIBbHOCTH Opranu3Ma. Jlucaxapuisl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIFOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIy4YeHHe >PHUpoB LeiToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHUpPTa AUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KaueCTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  menu(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIOKO3bl ¢ Tunpokcuaom menu(ll), Bzaumoneiicteue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
denonb», «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A3oTcoaepxaluye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYeCcKue MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHUHOB:
anudaTUIecKue ¥ apoMaTHYECKHE; TEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NUYECKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKAIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNI aTOMOB B MoJieKyJie aHwiInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHeHHe anvdarnueckux aMuHOB. llonydeHue aHuIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @uU3nuecKkue CBOWCTBA AMHUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMUKOHJICHCAMH, O0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benkn kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaius OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelieHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxalme OpraHUYEeCKue COETMHEHUSD) U «Pacrno3HaBanue
OpPTraHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/JIAPHBIE COeIMHEHHS .

OCHOBHBIE MOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraéMbie MOJUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJieKyJIsipHOM (OpPMyJibl OpPraHMYECKOTO COCIAMHEHUS II0
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/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpPMYIIbI
OpraHMYEeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUsI, ONMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETAX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpUs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTb, SHEPIus,
Macca.

buomorus: kierka, opraHum3M, 2JKOcHUCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IbIXaHHWE, OEJIKH, YIJIEBOABI, JKUPBI, HYKIEUHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mosje3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUIIEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudukamms XuMrUiecKiux 3J€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluyd HOHOB.
DIEeKTPOOTPUIATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBa3b NMEPUOIAYECKOrO 3aKOHA U [lepHoUUECKOr CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akona /[.1. Menneneesa.

XuMHUYeCcKasi CBs3b. BHIBI XMMHYECKON CBS3U: KOBAJCHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U JiauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBaA3u. BopopoaHnas CBs3b.
MexmoneKyIsspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XMMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTAUTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Mictunubie pactBopsl. Ipencrasienue o
KOJUIOMJHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAaHCHMS U IPEBpaIlCHUS
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XMMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMbIE PeaKIMK. XUMHYEeCKoe paBHOBecre. KoHncTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CulibHbIE U clIa0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienouHas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHSI YW BOCCTaHOBJIEHUS.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUN:
pa3ioKEeHHE TEPOKCHJA BOJOPOJAa B IMPUCYTCTBHM KaTalu3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNE PEaKIIii HOHHOTO OOMEHa, OnpeieNieHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMASHUS PA3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUeCcKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue W XHMHYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxaeHue B MpUpoie, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | almoreHoBoAOpoibl. BaxxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHHUS TajoreHoB. JlabopaTopHble U TMPOMBIIIUICHHBIE CTIOCOOBI TOTYyUCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B Tmpupojie, CHOcoObl MONy4deHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTBI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHeHune azorta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHoOCOOBI MONMydeHUs, (U3HUCCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOJIU(UKAIUH.
duznyeckue W XHMHYECKHUE CBOMCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnHas kucimota u eé€
COJM. AKTHBUPOBAaHHBIA yroiib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThIX BEUIECTB, OOPA30BAHHBIX YIJIEPOJOM, H €ro
COCIMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (PU3MUECKHEe U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpumeHeHne KpeMHus 1 ero coeAnHeHuil. CTEKI10, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproan4ecKol CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHWil  metamwioB.  OOmue  CrocoObl
NOJIy4eHUS METaJIOB: TUAPOMETAILTYpPrus, NUPOMETAILUTYPIHUs,
anektpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3allIUTHI OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamwioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX deMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIUHEHU.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHAE CBOMCTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COEIUHEHUHU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX noarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAnHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XHWMHYECKHE CBOMCTBA MapraHia M €ro COEIUHEHHUM.
Baxnerimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBONCTBA.

duznyeckre U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U THAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMenenue
LIMHKA U €T0 COEUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, M3y4YEHHE KOJUIEKIMH «MeTamibsl M CIUIaBbl», B3aHMOJCHCTBHE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pAacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAJVIOB, B3aUMOJEHCTBUE THIPOKCUIOB AIIOMUHUS M ILMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAyyHbIX METOJaxX IIO3HAHHWS M METOAOJOTMH HAyYHOIO HCCIEAOBAHMUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbIliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeldpl M €ro IOCIEICTBUS.
Poub xumuu B 006ecriedeHIH SHEPreTHIeCKoi 0e301MacHOCTH.

XuMHsi H 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. I[IpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOJIb30BaHUs TMpenapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKre U MUHEpaIbHbIE YI00PEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KE€paMmHKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT U Y.

Pacuérnbie 3ana4n.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOIAYKTOB PEAKIIUMU, €CIU OIHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA © MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PacTBOpE, JIOJIM BbIXOJAa MPOAYKTAa PEAKIUH OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHHM oOlmed u
HEOpraHu4eckol XuMUU B 11 Kiacce oCyIIeCTBIAECTCS Ye€pe3 UCIOIb30BAaHUE Kak
OOIINUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeMETax €CTeCTBEHHO-HAYYHOTO IMKJIA.

OO6nue ecTeCTBeHHO-HAYUYHbIE TIOHSATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, KJaccu(uKalus, nepuoguIHOCTh, HAOIIO/ICHHE,
HM3MEpEHHE, SKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHP, MaKpPOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, OOBEM, arperaTHOE COCTOSHHME BEIIECTBa, WACAIbHBIN Ta3,
(dbuznYecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, bnocdepa, MeTaboIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M MOTOK PHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepabl, TOPHBIE MTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpPUAJIOB, OJJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 11U U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUSD»  OTPAXKAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEILHOCTH
O0Oy4JaronMxcs B MPOIECCE peau3aiy 00pa3oBaTEIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jaromnuxcs B MpoLecce peaan3alud 00pa3oBaTENbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHIEHWHU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHON ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh PE3yJibTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCa M MO3HABATEJIbHBIX MOTHUBOB B TOJYYEHHUU U TMOCIEIYIOLIEM
aHanu3e WH(POpPMAIMU O MEePEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlNH, CBSA3aHHBIC C XUMUYECKUMH SBJIICHUSIMHU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUsI IEHHOCTEH 3I0poBOrOo U 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

coOJtoicHUsT TpaBwJI 0e30MmacHOr0 OOpallleHUs] C BEHIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HM, B TPYAOBOM AEATEIBHOCTH;

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

OCO3HAHUSI MOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NeSATEeTbHOCTH, OOINECTBEHHO TIOJE3HOW, TBOPYECKOW W JPYruxX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B PEUICHUH MPAKTHUYECKUX 3aj]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO NMPOeccCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaKEHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOW TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMUS )KM3HHU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HPKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAlMOHAIBHOTO MPUPOI0TI0JIH30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYpHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUS] 00 OKPYKAlolleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MPUPOIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXXHOM poJd B
CO3/JaHUM HOBOM 0a3bl MaTepUATbHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
mpo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUHN, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJbI0 MOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

WHTEpeca K O3HAHUIO, UCCIIEI0OBATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa30OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasiu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEeIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

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

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTpPaXKaroLIUe
IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBbIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe JeiiCTBHS

1) 6a30Bble JJOruvyecKmne JaeicTBUSI:

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

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABJICHHBIMU LIEJISIMH;

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 OCHOBAHWS M KPUTEPUU I KJIACCH(PUKAIIMKU BEIICCTB M
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHUYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSThH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XHUMHUYECKON



peakuuu — MpH pEIIeHWH YYeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHUS BEUIECTB U XHMMHUYECKHX
pEeaKInii;

dbopMynupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHHS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITO3HAHMUSL.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAsl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIpPaBOYHBIE MOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU MOUCKE H
orbope wmHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npUOOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMabHYIO  (QOpMy  NpeICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAThE 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B XO0€ Auajlora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

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

PeryasiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 10 XUMUU Ha YriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHEIU(HUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI IEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAlMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI JI€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE pPEe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3YYEHHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUSI Kypca «OpraHuueckas XHUMHS
OTpPaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B O0OECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHnn paIMOHAIEHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOINE TTOHATUS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHAST
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alus AaTOMHBIX oOpOuTajied, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, CTETIEHb OKUCJICHHS, XUMHUUYECKas CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKENET, QyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHAas (TeoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCIIOPOJ- M a30TCOJEPKAIINE OPTaHWYECKUE COSAUHEHUS, MOHOMEp, MOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUSA, JISKAIINE B OCHOBE
MMOHUMAHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XHUMUYECKHX pEeaKIui, TEPMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN d(pdektol, opuentantsl | u Il pona);
(haKTOJOTHYECKHUE CBEJCHHS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHUH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  4eJOBeKa, OOMMX  HAy4YHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOIA, TEpepabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

WCITOJIb30BATh XUMUYECKYI0O CUMBOJIMKY JIJISI COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUICCKUX
BCIIECTB;

COCTABJISITh YPAaBHEHUSI XMMHYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX pEeaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BEIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIULEPHUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerujl, aueTajblerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONPENCTATh BHJI XWMHYECKOW CBS3U B
OpPraHMYECKUX COCJIMHEHMUSX (KOBAJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytiiepoBa 111 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENECH pPa3THMUHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKIIOATKAHOB, aJIKEHOB, aJIKaJIMECHOB,
QJIKUHOB, apPOMAaTHYECKHUX VYTJIEBOJIOPOJIOB, CIMPTOB, AQJIbJCTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYID  CBSI3b  MEXKAY HUMH  yYpPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C MCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

chOpPMHPOBAHHOCTh yMEHHUS TOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3U (G- U T-CBSI3M), B3AUMHOTO BIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, MNPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEePEepadOTKH;

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

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CIEJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU IPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
MCIIOJIB30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PacuU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HMUECKUX
BeIMUMH (Macca, 00OBEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMysIBI BEMIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOM
BEILIECTB, UCMOJb30BATh MOJYYECHHBIC 3HAHUS JISl IPUHSITUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJIUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJyYeHUE U HU3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PAacCIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpalieHusi ¢ BeHeCTBaMU M JIA0OPAaTOPHBIM O00OpPYIOBaHUEM,
dbopMynUpoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIATh B pa3IudyHoON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa KOJIOTHUYECKH 11e7IeCO00pa3HOT0 MOBEACHUS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKAroUIeh
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JEUCTBUS Ha JKUBBIE OPTaHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs CMbICH TToka3zaresns [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYI0 MH(pOpMaIuio, nepepadarbiBath €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOI 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmIass u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU TPOOJEM HKOJOTUUECKOM, PHEPreTUYECKOM U MHUIIEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHUM PAI[MOHAIBHOTIO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEeH KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SIpo aToMma,

M30TOIIbI, 3JIEKTPOHHAsI 000JI0YKA aToMa, S-, p-, d-aTOMHbIE OpOUTaIN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAsi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pPacTBOpP, 3JIEKTPOIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JIUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOIUTHUYECKOW IUCCOLMAIUU, MEPUOAUUECKUIA
3akoH J[.1. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JEKallMueé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEACTABICHUS] O CTPOEHUMU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKMX M  KHHETUUYECKHUX 3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpaIlCHUIH;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M U THUMA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-AaKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpPMUPOBAHHOCTh ~ yYMEHHM:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUH 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PPEeKTy peakiuu, U3MEHEHHUIO
CTENEHEl OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTropa u
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICIH MIEPUOIMYECKOro 3akoHa [l.
. MennieneeBa u IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJB3Yys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTM aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH) OOIIUE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB,  IMOJATBEPKIATH
CYIIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKJY HEOPraHUYECKUMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEICTBOM COCTABJICHUS SJEKTPOHHOro OajiaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCThL YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
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 Bo3jecTeuit (mpuniui Jle [llarense);

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

c(OpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUW MPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JIsI OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHUS MPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAA KOHUECHTPALUAY;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEeaKIuy; 3HAYECHUS BOJOPOJHOrO IOKAa3aTesisli pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO JUCCOIMAIlMU;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKIuH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOJUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHJWKATOPOB, W3YyUYCHUE BIIUSHHUSI
pa3MYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertawely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
obopynoBanueMm, (HOpMyIupoBaTh IIedb HMCCJIENOBAaHUS, TMPEJACTABISATH B
paznu4HON (opMe pe3yJbTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh W OIEHWBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOro TOBEACHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoil uHbopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaInio, mepepadbaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuuyectBo 4yacos
Ne HaumeHnoBaHue pa3aesioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
Kontpoabubie IIpakTnueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
1.1 CTPOECHUS OPTraHUYECKUX COeTUHEHUN A. M. 8 0 0 https://resh.edu.ru/subject/29/10/
bytneposa
Htoro no paznemny 8
Pa3nes 2. Yraesoaopoasl
IIpene e €BOJIOPOJIbl — AJIKAHBI,
2.1 PEACIBHBIC YIICBOAOPOR! atbl 5 0 0 https://resh.edu.ru/subject/29/10/
LUKJIOAJIKAHbI
HenpenenbHble yriieBOgOPOIbI: AJIKEHBI,
2.2 peA YHICBOROPOA 14 0 1 https://resh.edu.ru/subject/29/10/
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTrdecKkue yrieBo0pOIbl (apeHbl) 8 0 0 https://resh.edu.ru/subject/29/10/
IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U
2.4 pHpoZ yr FOPOA 4 0 0 https://resh.edu.ru/subject/29/10/
ux nepepadoTka
2.5 l"aioreHnIpon3BOAHBIE YTIEBOAOPOI0OB 4 1 0 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 35
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cruptsel. ®enon 11 0 1 https://resh.edu.ru/subject/29/10/
KapOoHUIIbHBIE COETMHEHUS: AbICTUIBI 1
32 keToHbl. KapboHoBbIie kKucinoThl. ClI0KHBIE 21 0 1 https://resh.edu.ru/subject/29/10/

s¢upsl. XKupsl




3.3 VriaeBonasl 9 1 0 https://resh.edu.ru/subject/29/10/

Hroro no pazneny 41

Pa3znen 4. A3oTconeprkaimye opraHudecKkue coe{uHeHust

4.1 AMUHBL. AMUHOKHCIIOTHL. beku 12 1 2 https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 12

Paspnen S. BeicokoMoJIeKyIsipHbIE COeAUHEHHUSA

5.1 BricokoMoeKyIipHbIE COETMHEHUS 6 0 1 https://resh.edu.ru/subject/29/10/

Hroro no pazgeny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3 6




11 KIIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpoubnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuoguueckuit
3akoH u [leproanueck e
1.1 PHOAITCCIa CHETEMA 9 0 0 https://resh.edu.ru/subject/29/11/
XHUMHYECKUX djeMeHToB /I, U.
Menneneesa
Crpoenue Bemectsa. MHoroo6pasue .
1.2 11 1 0 https://resh.edu.ru/subject/29/11/
BEILIECTB
1.3 XUMHUYECKUE PEAKIIUN 19 1 3 https://resh.edu.ru/subject/29/11/
Wroro no pasaeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hemeramnsl 31 1 3 ‘ https://resh.edu.ru/subject/29/11/
2.2 ‘ MerTamnsl 23 1 2 ‘ https://resh.edu.ru/subject/29/11/
Hroro no paszneny 54
Paznen 3. Xumus u )Ku3Hb
M . X
3.1 CTOABT TTOSHAHIA B XHMIH. AAMILTH 9 0 0 https://resh.edu.ru/subject/29/11/
YKU3Hb
Hroro no pazgeny 9
HazBanue MmoayJist
Pazgea 1. HazBanue
Hroro 0
OBIIEE KOJIMYECTBO YACOB I10 102 4 g
I[TPOIT'PAMME







ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne
n/n

Tema ypoka

[IpenmMer u 3HaueHUE
OPraHUYeCKON XUMHUH,
MIPEACTABICHUE O MHOTO00Opa3uu
OPraHUYECKUX COCTUHEHUI

DIIEKTPOHHOE CTPOSHUE aTOMa
yriaepojaa (OCHOBHOE U
BO30YKIEHHOE COCTOSIHUS).
BaneHTHbBIE BO3MOKHOCTH aToOMa
yriepoja

XumMmnyeckas CBI3b B
OpPTaHUYECKUX COCTUHECHHUSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3psbiBa CBs3€i

Teopus cTpoeHHs OpraHMYEeCKUX
coenuHenuit A. M. byrneposa

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIe HH(POBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsA. DIEKTPOHHBIE
3¢ (deKTH B MOJIEKyax
OPraHUYECKUX COCTUHEHUN

https://resh.edu.ru/subject/29/10/

[IpencraBnenue o knaccupuxanu
U cUCTeMaTuyeckasi HOMEHKIIaTypa

https://resh.edu.ru/subject/29/10/




(IUPAC) oprannyeckux BeIeCTB

Knaccudukanus peakuuii B
OPraHUYEeCcKOi XUMHU

https://resh.edu.ru/subject/29/10/

10

11

Cucremarusanus U 00001eHue
3HaHUH 110 TEME

AJIKaHbI: TOMOJIOTUYECKUH PS/I,
obmas popmya, HOMEHKIATypa U
M30MEpHs, HIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

Ou3nYecKue 1 XUMUIECKHE
CBOIICTBa aJTKaHOB

HaxoxaeHnne ajkaHoB B Ipupoie.
CniocoOslI noy4eHus u
MPUMEHEHUE alKaHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

12

[uxnoankansl: o6mas Gopmyna,
HOMCHKIJIaTypa U U30MCpPUs,
0COOEHHOCTH CTPOCHHUS U
XUMHUYECKHX CBOHCTB, CIOCOOBI
NOJy4EeHHUsl U IPUMEHEHUE

https://resh.edu.ru/subject/29/10/

13

14

Pemenne pacu€THbIX 3a/1a4 HA
OIpEIETICHUE MOJIEKYJIIPHON
(bopMyJIIBI OPraHUYECKOTO
BELIECTBA [10 MACCOBBIM JI0JIIM
aTOMOB DJIEMEHTOB, BXOJAIIUX B
ero cocra. CucremaTuzanus u
00o0111eHne 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTHYECKHUH psif,

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




15

16

obmas popmyiia, HOMEHKIIATYpA,
JIEKTPOHHOE U MIPOCTPAHCTBEHHOE
cTpoeHue Moseky. CTpyKTypHas
U IIUC-TPaHC-U30MEpHsI ATIKEHOB
OuznyecKkue 1 XUMUIECKHE
cBoiicTBa ankeHoB. [IpaBuiio
MapkoBHHMKOBa

CniocoOblI noy4eHus u
MPUMEHEHUE aIKEHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

17

[IpakTuueckast padora Ne 1 mo
teme "[lonydyenue sTuseHa u
M3y4YeHHUE ero CBOUCTB"

18

19

20

21

Pemenne pacu€THbIX 3a1a4 HA
OIIpEJIETICHUE MOJIEKYJIIPHON
(hopMYyITBI OPraHUIECKOTO
BEILECTBA

AJKanueHbl: CONpPsHKEHHBIE,
U30JIMPOBaHHEBIE,
KyMyJupoBaHHble. OcOOEHHOCTH
3NIEKTPOHHOTO CTPOCHUS

XHUMHYEeCKHE CBOMCTBA
CONPSHKEHHBIX THEHOB
CnocoOsl nonydeHus u
MIPUMEHEHHUE aJTKaIUECHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

22

AJKUHBI: TOMOJIOTHYECKHH psi,
obmas popmyia, HOMEHKIATYpA,
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKYI, (PU3NIECKHE

https://resh.edu.ru/subject/29/10/




23

CBOMCTBA

XMMHYECKHE CBOMCTBA AJIKUHOB

https://resh.edu.ru/subject/29/10/

24

25

KauecTBeHHBIE peaKkIMK HA
TPOWHYIO CBS3b

CriocoObl nostyueHust u
IIPUMEHEHHE AJIKUHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

26

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMUYECKOU pEAKIIUHI

https://resh.edu.ru/subject/29/10/

27

28

29

Cucremarusanus U 00001eHne
3HAHUHU II0 TEME

ApEHbI: TOMOJIOTUYECKUN P/,
oOmras popmyina, HOMEHKIATypa.
DNEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTpOEeHHE MOJIeKyJ OeH301a U
TOJTyOJIa, UX (PU3UYECKUE CBOMCTBA

XUMHYECKUE CBOWCTBA apEHOB:
peaKuuy 3aMeILEeHUS

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

30

XUMHYECKUE CBOMCTBA apEHOB:
peakuuu IpucoeIUHEHU,
OKHCJICHHE TOMOJIOTOB OeH3011a

https://resh.edu.ru/subject/29/10/

31

32

33

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpPOJIA

Pemenue pacuéTHbIX 3a1a4 Ha
OIIpEEIIEHNE MOJIEKYJIIPHOU
(bopMyIIbI OPraHMYECKOTO
BElIeCTBa

CriocoObI nostyueHust u
NpUMEHEHHE apeHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




34

35

36

I'eHeTrdeckas CBSA3b MEXKIY
Pa3TUYHBIMU KJIacCaMu
YIIIEBOIOPOIOB

PacuéTel o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIU.
Cucremarusanus 1 00001eHne
3HAHUM 110 TEME

[Ipuponansrii ra3. [lonmyTHbie
He(TSHBIC Ta3bl

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

37

38

39

40

KameHnHbI#1 yroiip 1 IpOLyKThI €70
nepepadoTKu

Hed1h 1 ciocoOsI €€ mepepaboTKH.
[Ipumenenne npoyKTOB
nepepaboTku HePTH

['eHeTnyeckas CBSI3b MEXKIY
pa3IMYHBIMU KJIaccaMu
YIJIEBOIOPOAOB
l'anorenonpous3BoHbBIE
YIIIEBOIOPOAOB: MIEKTPOHHOE
CTPOEHHUE; PEaKIINU 3aMEIECHUS
rajoreHa

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

41

JleWicTBue 1Ienoueh Ha
rajoreHnpoOn3BOIHbIE.
BzaumopeticTBue
JIMTaJIOreHaJKaHOB C MarHUEM U
IIMHKOM

https://resh.edu.ru/subject/29/10/

42

Cucremarusanus 1 00001eHne
3HaHUH 1O pa3zeny

https://resh.edu.ru/subject/29/10/




43

"YraeBogopoer"

KonTtponbHas pabora o Teme
"YraeBogopoer"

44

IIpenenbHble OHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psif,
obmras popmyna, CTpoeHUE
MOJIEKYJI, U30MepHs,
HOMEHKJIaTypa, Kiaccuduxams,
dbuznyeckue cBoiicTa

https://resh.edu.ru/subject/29/10/

45

XUMHYECKHE CBOUCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

https://resh.edu.ru/subject/29/10/

46

47

48

49

CriocoObI mosTyueHust 1
NPUMEHEHHE OJJHOATOMHBIX
CIIMPTOB

[TpocTtbie 3¢upbl: HOMEHKIATYpa U

U30MepHUsi, 0COOEHHOCTH
(1)I/I3I/I‘I€CKI/IX U XUMHUYCCKUX
CBOWCTB

MHOroaroMHbI€ CHUPTHI:
STUJIEHTJIMKOIIb U TJIMLEPUH, UX
buznyecKre 1 XUMUYECKHE
CBOMCTBaA

CriocoObI nostyueHust u
NPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

50

@DeHOII: CTPOEHUE MOJIEKYJIBI,
(bu3HIecKre CBOMCTBRA.

https://resh.edu.ru/subject/29/10/




51

ToxcuuHoCTh PeHomna

XuMu4eckue cBoiicTBa (heHoa

https://resh.edu.ru/subject/29/10/

52

53

54

CrocoOBbI TTOJTyYeHHs 1
npuMeHeHue GpeHona

[TpakTuueckas padota Ne 2.
Pemenue sxcriepuMeHTaIbHBIX
3aaa4 no teme "CrnupThl U
denomnsr"

Cucremarusanus U 00001IeHne
3HAHUU II0 TEME

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

55

AJBJICTH]IBI M KETOHBI:
BIIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOH TPYTIIIEI;
TOMOJIOTHYECKHE Psi/Ibl, 001Ias
(hopmyna, uzomepus u
HOMEHKJIaTypa

https://resh.edu.ru/subject/29/10/

56

Anbaeruipl ¥ KeTOHBI: GU3HUECKUE
CBOMCTBA; peaKkIN1
MIPUCOETUHEHMS

https://resh.edu.ru/subject/29/10/

57

58

59

Peaxuuu okucieHus u
KaueCTBEHHBIC PEAKIIUU
AIBJIETUI0B ¥ KETOHOB

CnocoObl MMOJIy4CHHUA AJIbACTUIOB
N KCTOHOB

OHOOCHOBHBIE TIPE/ICIbHBIC
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHHS UX
MOJIEKYII

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




60

61

62

W3omepust 1 HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, HX
¢du3nveckre CBOUCTBA

XUMHYECKHE CBOUCTBA
MPEACIIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

Oco0OeHHOCTH CBOICTB
MYPaBbHHOMN KHCIIOTBI.
MHoroo6pa3ue kKapOOHOBBIX
KHCJIOT

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

63

64

Oco0eHHOCTH CBOCTB:
HENPEJICTbHBIX U aPOMATHICCKHIX
KapOOHOBBIX, JUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNn BBICIIAX
KapOOHOBBIX KUCIIOT

[ToHATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

65

66

67

CnocoOsl nony4eHus u
npUMeHeHHEe KapOOHOBBIX KHCIIOT

CrnoxHble 3¢upsl:
TOMOJIOTHUECKUH psif, oOas
dbopmyra, u3omMepus u
HOMEHKJIaTypa

dusnyeckue 1 XUMUYECKHe
cBoiicTBa 3(hupoB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

68

Pemenue pacu€THbIx 3a1a4: 1o
YpPaBHEHUIO XUMUYECKOU PEaKInH,

https://resh.edu.ru/subject/29/10/




69

70

Ha ONpeIeTICHUE MOJICKYJIISIPHON
(bopMyITBI OPraHUIECKOTO
BEIIIECTBA

[TpakTuueckas padota Ne 3.
Pemenue sxcriepuMeHTaIbHBIX
3amay o Teme "KapOoHoBbIe
KucIoThl. CliokHbIE A3PHUPHI"

XKupsr: crpoeHue, pu3nUecKue u
XUMHUYECKHE CBOMCTBA (THIPOIIU3)

https://resh.edu.ru/subject/29/10/

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIepIKalINX OCTaTKU
HETpeICTbHBIX KUPHBIX KHCIIOT.
JKupsl B mipupoje

https://resh.edu.ru/subject/29/10/

72

MBpbi1a Kak COJIA BBICIIIUX
KapOOHOBBIX KUCIIOT, MX MOIOIIEE
nevicteue. [loasarue o
CUHTETUYCCKHUX MOIOIIUX
cpenctBax (CMC)

https://resh.edu.ru/subject/29/10/

73

I'eneTnueckas CBA3b
YTJIEBOAOPOJOB U
KUCJIOPOACOAECPKAIINX
OPraHUYeCKHUX BEIIECTB

https://resh.edu.ru/subject/29/10/

74

75

Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PeaKIni

Cucremarusanus U 00001eHrue
3HAHUH 110 TEME

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

76

OO0mas XxapakTepucTHKa YTJIEBOIOB
U KJaccu(uKanus yriieBo10B

https://resh.edu.ru/subject/29/10/




77

(MOHO-, TU- ¥ TIOJIUCAXAPHJIBI)
Monocaxapuabl: GU3NIECKUE
CBOMCTBA U HaXO0XKJECHHE B
IpHUpOJIC

https://resh.edu.ru/subject/29/10/

78

[IpuMeHeHue rioKo3sl, €€
3HA4YCHUC B X KUBHCACATCIIbHOCTH
OpraHusma

https://resh.edu.ru/subject/29/10/

79

80

81

Jucaxapuapl: caxaposa, MaJIbTo3a
u akTo3a. Haxoxnenue B mpupose
Y TIPUMCHEHUE INCAXapUJIOB

[Tonucaxapuasl: CTpOCHUE
MaKpOMOJIEKYJ, PU3nYEeCKue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

82

Pemenue pacueTHbIx 3a/1a4 Ha
onpeAeseHue JOJIM BbIX0a
MPOAYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO

https://resh.edu.ru/subject/29/10/

83

84

85

Cucremarusanus 1 00001eHne
3HaHUH 10 pa3zeny
KonTponbHas pabota mo Teme
"Kucnopoaconepxaniue
OpPraHUYEeCKHE COCTUHEHUS "
AMUHBL: K1accudukarms,
CTPOEHHUE MOJIEKYII, 001Ias
dopmyna, uzomepus,

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/




86

HOMEHKJIaTypa U (pu3nueckue
CBOMCTBaA

XHUMHUYecKre CBOMCTBA
anpaTHIECKUX aMUHOB

https://resh.edu.ru/subject/29/10/

87

AHUIMH: CTPOEHNE aHWINHA,
0COOEHHOCTH XUMUYECKUX CBOMCTB
aHWJIMHA

https://resh.edu.ru/subject/29/10/

88

89

90

91

Crioco0bI nostyueHust u
NPUMEHEHHE aTU(PaTUICCKIX
AMHHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHBIC IPEACTABUTEIH Ol
AMUHOKHCIIOT

XHUMHUYEeCKHEe CBOMCTBA
AMHUHOKHCIIOT, UX OMOJIOrHYeCcKOe
3Ha4Y€HHUE aMUHOKUCIOT. CHHTE3 U
TUAPOJINU3 IETITUAOB

benku kak npupoIHbIe TOIUMEPBI;
CTPYKTYpBI O€JIKOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

92

93

94

XUMHUYECKHUE CBOUCTBA OEIIKOB

A3zoTcoaepikaiue
TFeTEPOLUKINYECKUE COCIUHEHHUS.
HyxiienHOBBIE KHCITOTBI: COCTAB,
CTpOeHHE U OHoJIoTuYecKas poJib

[IpaxkTuueckas padora Ne 4.

Pemenue skciepuMeHTANBHBIX
3aza4 1o teme "A3zoTconepxaiiue

https://resh.edu.ru/subject/29/10/




95

OpPraHUYEeCKHE COCTUHEHUS"

[IpaxkTuueckas padora Ne 5.
Pemenue sxcriepuMeHTaTbHBIX
3azad4 mo reMe "Pacro3HaBanue
OpPraHMYEeCKUX COCTUHEHUM"

96

KonTtponbHast pabora o Teme
"A3oTcoaeprKaliye opraHu4ecKue
coenuHeHus"

97

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOJIEKYJISIPHBIX
COCOUHCHHUI B METOAbI UX CHHTE3a
—IIOJIMMEpU3aLHUs U

MOJIUKOHICHC AL

https://resh.edu.ru/subject/29/10/

98

99

100

ILmactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa

DnacToMepsl: HaTypalbHbIN
CHUHTETHUYECKHE KaydyKu. Pe3nHa

BomnokHa: HaTypanbHBIE,
UCKYCCTBEHHBIE, CHHTETUYECKHE.
[TomuMmeps! cienMaIbHOTO
Ha3HAYCHUS

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

101

[IpakTuueckas pabora Ne 6.
Pemenne skcnepruMeHTaAIBHBIX
3aja4 1mo reMe "PacriosHaBanne
IUIACTMACC U BOJOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
M3YYEHHOTO MaTepuaia o TeMe
"BbICOKOMOJIEK YIS pHbBIE




coenuHeHus"

OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOIT'PAMME



11 KJIACC

Ne
n/n

Tema ypoka

Atom. CocTaB aTOMHBIX SJIED.
XuUMHUYeCcKui 3j1eMeHT. M130Tonbl

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3YyYeHH S

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://resh.edu.ru/subject/29/11/

Crtpoenue 3IIeKTpOHHBIX 000JI0YeK
aTOMOB, KBAaHTOBBIE YHCIIa

Knaccudukanus XuMHUECKUX
3JIEMEHTOB (s-, p-, d-, f-3memMeHThI)

PacnpeﬂeneHI/Ie QJICKTPOHOB I10
ATOMHBIM Op6I/ITaJ'I$IM

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

DNeKTPOHHBIE KOH(PHUTYpaIuu
aTOMOB SJIEMEHTOB B OCHOBHOM U
BO30YX/IEHHOM COCTOSTHUU

https://resh.edu.ru/subject/29/11/

DNeKTpOHHbIE KOHPUTypaluu
HMOHOB. DJIEKTPOOTPULIATENLHOCTD

[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. 1.
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U
CJIOXKHBIX BEIIECTB 10 TPyMHIaM 1
nepuojam

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




10

11

12

Cucremaruzanys 1 00001eHe
3HAHUH 110 TEME

Bunn xuMrueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBsi3U. BogopoiHas
CBsI3b. MEXMOJIEKYIJISIPHBIE
B3aNMMOJCHCTBUSI

BanenTHOCTE 1 BaJICHTHEIC
BO3MOKHOCTH aToMOB. CBS3b
SHGKTpOHHOﬁ CTPYKTYPbI MOJICKYJI C
HUX TCOMCTPHUUCCKUM CTPOCHHUCM

[IpencraBneHuss 0 KOMIUIEKCHBIX

COCANHCHHUAX: COCTAaB U
HOMCHKJIaTypa

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

13

BemectBa MoOneKyIsspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPpUCTATNIMYCCKUX PCUICTOK U
CBOIMCTBA BEILIECTB

https://resh.edu.ru/subject/29/11/

14

IToustue o AUCIICPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOUIOUIHBIX
pacTtBopax

https://resh.edu.ru/subject/29/11/

15

16

HcTruHHBIE pacTBOPHI: HACHIIICHHBIE
1 HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObI BbIpaXeHUs
KOHIICHTPALMU pacTBOPOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

17

Pemrenne 3a7a4 ¢ HCHOIBL30BaHUEM
MOHATHH "MaccoBas HOJIsI

https://resh.edu.ru/subject/29/11/




18

pacTBOpEHHOTO BeliecTBa,
"MossipHast KOHIEeHTparus'"

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB

https://resh.edu.ru/subject/29/11/

19

20

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

KonTponbHas paboTa no Temam
"Crpoenue atoma. Ilepnoanueckuii
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX dieMeHToR /I, M.
Menneneesa", "Crpoenue
BemecTBa. MHOToOOpa3ue BemecTs"

21

Knaccudukanus XuMuaecknx
peakuuil B HEOPraHU4YECKON U
OpraHUYEeCKON XMMHUH. 3aKOH
COXPAHEHHUS MacChl BELIECTB; 3aKOH
COXPAHEHHUS U IPEBpaIICHUS
SHEPTUU NPU XUMHUUYECKUX PEAKLIUAX

https://resh.edu.ru/subject/29/11/

22

TennoBsie A3 HeKTh XUMUYECKUX
peakuuii. Tepmoxummuyeckne
ypaBHEHUS

https://resh.edu.ru/subject/29/11/

23

24

25

Brrunciienus 1o ypaBHEHUSIM
XUMHYECKUX PEAKIUN U
TEPMOXUMHUYECKUM YPABHEHUSIM

CKopocTh XMMHUYECKOH peakuuu, e€
3aBUCUMOCTB OT Pa3JIMYHBIX
¢dakropoB. Katanus u karaau3aTopbl

I'omorennsie n TCTCPOTCHHEBIC

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




26

peaku

[IpakTtuyeckas padora Ne 1 o Teme
"BnustHue pa3nudHbIX GaKTOPOB HA
CKOpPOCTh XUMHYECKON peakiuu"

27

28

29

30

31

Oo6partumebie 1 HEOOpaTUMBIE
peakuuu. XMMHUYECKOE PABHOBECUE

[IpakTrueckas padota Ne 2 o Teme
"BiusiHue pa3nuvHbIX (aKTOpPOB Ha
10JIO)KEHUE XMMHUECKOT 0
paBHOBecHS"

DIEKTPOIMTHYECKAs TUCCOLUAIIHS.
CuIibHBIC U CJTa0BIC 3JICKTPOJIHUTHI.
CreneHp IUCCONUAAN

HonHoe npousBeaecHUE BOJIBI.
Cpena BOHBIX PaCTBOPOB.
Bonopoansiii nokazarens (pH)
pacTBopa

I'maponus coneit. Peakiuu,
MIPOTEKAIOIINE B pacTBOpax
3JEKTPOJIUTOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

32

[IpakTuueckas padbora Ne 3 o Teme
"XUMHYECKHE PEAKIIUU B PACTBOPAX
3JEKTPOJIUTOB"

33

34

OKHUCINTEIHFHO-BOCCTAHOBUTEIHHBIE
peakuuu. Baxuenime oOKucInTenu
1 BOCCTAaHOBUTEIN

MeTo/ 31eKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) OamaHca

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




35

36

DNEeKTPOIU3 PacCTBOPOB U
pacIiaBoB BELIECTB

Pemenne 3aJla4 pa3JIMYHbIX THUIIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

37

38

39

Pemrenue 3ai1au pa3nuyHbIX TUIIOB
Cucremaruzanys 1 00001ene
3HAHWH 110 TeMe "X HUMHYSCKHE
peakuun"

KonTponbhas padota no teme
"Xumuueckue peakiuu"

https://resh.edu.ru/subject/29/11/

40

IlonoxeHre HEMETAIOB B
IIepnonnueckoii cucreme
XUMHUYECKUX djieMeHToR /I, M.
MeneneeBa 1 0COOCHHOCTH
CTpOeHHUs ux aToMoB. DuU3nvecKue
CBOMCTBA HEMETAIIJIOB

https://resh.edu.ru/subject/29/11/

41

Annotponus HEeMETaUIoB (Ha
pUMepe KUCIOpo/Ia, CepHl,
dbocdopa u yriepona)

https://resh.edu.ru/subject/29/11/

42

43

44

["anoreHsl: HaX0X/I€HHE B IPUPOJIE,
CHOCOOBI OJTyUYeHUs], PU3NYECKUE U
XMMHYECKHE CBOMCTBA

I'anorenoBoxopoasl. Baxkueiimue
KHCIIOPOJICOAEPIKALIUE COCTUHEHHU
TaJIOTEHOB

JlabopaTopHble 1 IPOMBIIIIICHHBIS
CHIOCOOBI TOTYYEHHS TATOTCHOB.
[IpumeHeHne rajJoreHoB U ux
COCIMHEHU

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




45

46

47

[TpakTrueckas padota Ne 4.
Pemenne skciepuMEeHTAIBHBIX
3aja4 o reme "l'anorens”

Kucnopona: naboparopHsie u
IIPOMBIIIICHHBIE CIIOCOOBI
NOJTy4eHHUs1, PU3NYECKUE U
XUMHUEcKHe cBoiicTBa. O30H.
IIpuMeHeHne Kucnopoaa u 030Ha

OKcHIbl ¥ IEPOKCHIBI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

48

49

50

Pemenwue 3a1a4 pa3muIHBIX THIIOB
Bonopon: nonydenue, pusndeckue
1 XMMHYECKHE CBOMCTBA. [ MIpu bl
Cepa: Hax0XJIeHUE B PUPOJIE,
CHOCOObI MOTy4YeHUs, PU3NYECKUE U
XHMHYECKHUE CBOICTBA

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

51

52

53

54

CepoBonopon, Cyabpuabl
Kucnopoaconepxaine coeiuHEeHUs
cepbl. OCOOEHHOCTH CBOMCTB
CEPHOU KUCIIOTHI

ITpakTuueckas padora Ne 5.
Pemienue skcrepuMeHTaIbHBIX
3amau no teme "Cepa u eé
coequHeHus"

A30T: Hax0XJAEHUE B IPUPOJIE,
CHocoObI MOMy4YeHUs, PU3NIECKUE U
XUMHUYECKHUE CBOMCTBA. AMMHUAK,
HUTPUABI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

55

Kucnopoaconepxamiye coefuHeHHS

https://resh.edu.ru/subject/29/11/




56

aszora. OcOOEHHOCTH CBOWCTB
a30THOU KHUCIIOTHI

[IpuMeHeHnue a3ora u ero
COCTMHEHUI. A30THBIC YA0OpEHUS

https://resh.edu.ru/subject/29/11/

57

docdop: HaXOKAECHUE B IPUPO/IE,
CIOCOOBI OTYYEHUs, PU3UIECKUE U
XUMHYECKHEe CBOMCTBA. Docduabl u

dhochun

https://resh.edu.ru/subject/29/11/

58

59

60

61

62

Oxcunst hocdopa,
dbocdopcoaeprame KUCIOTHI.
Comu pochopHOt KUCITOTHI

[Ipumenenue dochopa u ero
coeaunenuil. @ochopHbie
yInoOpeHus

[IpakTuueckas padora Ne 6.
Pemienue skcrepuMeHTaIbHBIX
3aja4 no Teme "A30T u ochop u
nx coeqnuueHus”

VYriepos: Hax0KJIEHUE B IPUPOJIE,
aJIOTPONHbIE MOAU(DUKALINY;
¢bu3nyeckre 1 XUMHUECKHUE
CBOMCTBA, IPUMEHEHNE

Oxcun yranepona(Il), oxcun
yraepona(IV), yronpHas kucinora u
e€ comu

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

63

64

Pemenne 3aaa4 pa3jIMuYHbIX TUIIOB

Kpemuuii: Haxo1eHue B IpUpPOJE,
COCcOOBI NOTYYEHHUs, PU3NUECKUE U

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




65

XHMHYECKHE CBOMCTBA

Oxcun kpemuusi(1V), kpeMHueBas
KHCJIO0Ta, CUIIMKATBhI

https://resh.edu.ru/subject/29/11/

66

67

68

IIpuMeHeHne KpeMHUS U €T0
coeauHennii. CTeKio, ero
MOJIy4eHUE, BUBI CTEKIIA
Pemenue 3amay pa3aM4HBIX THIIOB
CucreMaru3zanus u 0000IIeHE
3HaHui 1mo reMe "Hemeranasr"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

69

70

KonTponbhas padota no teme
"HemeTtasr"

AHanu3 pe3yiabTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKITUS OIMNOOK

https://resh.edu.ru/subject/29/11/

71

72

[TonoxeHnne MeTauioB B
[Teproanyeckoii cucreme
XMMHYECKHX JIEMEHTOB.
Oco6eHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIoB

O6mue dpuznyeckue cBOCcTBa
MmeTtaioB. [IpuMeHeHne MeTamioB B
OBITY M TEXHUKE

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

73

Crnnasel MetaioB. Koppo3zus
METaIoB

https://resh.edu.ru/subject/29/11/

74

75

Pemenue 3amaq Pa3JINIHbIX TUIIOB

DIEeKTPOXUMHUYECKUN P
HanpspkeHui Metamo. Oomue
CIOCOOBI OJTYYECHHUSI METAJIIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




76

OO1w1ast xapaKTepUCTHKa METAJIIOB
IA-rpynne! [lepuoguueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
Harpuii un xanuii: nosydyeHue,
¢buznvecKue 1 XUMHUECKUE
CBOWCTBA, IPUMEHEHHE MPOCTHIX
BEIIECTB U UX COEIMHEHUN

https://resh.edu.ru/subject/29/11/

7

78

OO01mas xapakTepucTHKa METaJJIOB
ITA-rpynns [lepuoauueckoit
CHCTEMBI XHMHUYECKHX 3JICMECHTOB.
Marnuii u KanplUuii: MOIy4YeHueE,
(hbU3UYECKHEe U XUMHUYECKUE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COeTUHEHUN

JKEcTKOCTBL BOIBI U CIIOCOOEI €8
yCTpaHEHUs

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

79

80

81

AOMMHUI: TIOJTy4YEHHE,
(bu3MYeCcKre U XUMHUYECKUE
CBOICTBA, IPUMEHEHUE
AmMdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCHIA AJIFOMUHHS,
TUIPOKCOKOMIUIEKCHI aJTFOMUHUS, KX

IIPUMEHEHHE

Pemenue 3amau Pa3JINIHbIX TUIIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

82

[IpakTuueckas padora Ne 7.
Pemenne SKCIICPUMCHTAIIBHBIX
3aja4 1o TeMe "MeTasuibl I1aBHbIX

noarpynm”

83

OO6m1ast XxapakTepruCTUKa METAIIIIOB

https://resh.edu.ru/subject/29/11/




84

85

mo6ouHbIX oArpymi (b-rpyrm)
[Tepuonnueckoit cucTemsl
XUMHUYECKUX HJIEMEHTOB
Ouznyeckue 1 XUMHUIECKHe
CBOMCTBA XpOMa M €ro COCIMHECHUH,
UX IPUMEHEHHE

Baxwnelinume coelMHEHUs Maprasiia.

HepMaHraHaT KaJius, €ro
OKHCIIMTENILHBIC CBOMCTBA

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

86

d)mnqecxne U XUMHWUYCCKHC
CBOMCTBA Ke€JIe3a U €T0
coenuHenuil. [lonyuenue u
MIPUMEHEHHE CILJIABOB XKeje3a

https://resh.edu.ru/subject/29/11/

87

88

89

90

duznueckue 1 XUMHUYECKHE
CBOICTBA MEOU M € COCANHCHUH,
HUX IPUMCHCHUC

du3znyecknue U XUMHUUECKHUE
CBOMCTBA IIMHKA M €r0 COCIUHCHUIA,
HX IPUMEHEHUE.

' apOKCOKOMILIEKCHI IMHKA

ITpakTrueckas padora Ne 8.
Pemienue skcrepuMeHTaIbHBIX
3aja4 1o Teme "MeTaibl
MOOOYHBIX MOArpyH"

Pemenue 3amaq Pa3JINIHbIX TUIIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

91

O000IIIEHNE U CUCTEMATHU3AIINS
M3YYCHHOTO MaTepuaa Imo TeMe
"Mertayuer"

https://resh.edu.ru/subject/29/11/




92

93

KontponbHas paboTa mo teme
"Merayuibr"

AHanu3 pe3yabTaToB KOHTPOJIBHON
paboThI, KOPPEKITUS OMNOOK

https://resh.edu.ru/subject/29/11/

94

Poine xumun B obecrieueHIH
YCTOMYHMBOI'O Pa3BUTHUSA

yesoBeuecTsa. [IoHATHE 0 HAYUHBIX

METOJaX UCCICAOBaHUs BEHICCTB

https://resh.edu.ru/subject/29/11/

95

Hayunple IpUHIUIIBI OpraHU3aIIH
XHUMHAYECKOTO TIPOU3BO/ICTBA.
[IpomblieHHbIE CIOCOOBI
MOJTyYCHHS BYKHEHIIINX BEIECTB

96

97

98

XuMHuS U 30pOBbE YEIOBEKA.
JlekapcTBeHHBIE CpencTBa

XHUMHYECKOE 3arps3HEHUE
OKpPY KaroILEeH CpeIbl U €ro
MTOCICACTBUS

Xumus numy. Pois XxumMun B
o0ecneueHNH MUIICBOM
0e30IMacHOCTH

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

99

100

101

Kocmernueckue u napromepHbie
cpeacTBa. beiToBas xuMus

XWMHS B CTPOUTENBCTBE.
Baxxneiimme cTpouTeNbHbIE U
KOHCTPYKLIHOHHBIE MaTepuaibl
XHMHS B CEINBCKOM XO35MCTBE.
Oprannueckrie 1 MUHEPAIILHBIE
ynoOpeHus

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/




Cucremaruzanys 1 00001eHe
102 H - 1

3HAHUH 10 TEME

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102






YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; non penakmueit Jlyauna B.B., O0miecTBo ¢ orpaHndeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe odmiecTBo «M3aaTenbCcTBO
«IIpocsemenue»

* Xumus, 11 xnmace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A.A., JIlynun B.B.;
non peaakuueit Jlynuna B.B., O0111ecTBO ¢ OrpaHUY€HHONW OTBETCTBEHHOCTHIO

«JIPODA»; AkninonepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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