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HOACHUTEJBHASA 3AIIUCKA

PaGouasi mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMmBbl CpeITHEro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TrOCyIapCTBEHHOM
oOpazoBarensHoM cTaHmapre COO, c¢ yu€tom Konnenmuu mnpenomgaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuo a0 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yciaoBUSX —AudepeHIIMpOBaHHOTO,
npo@uibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIBHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3aluax npodeccuoHaIbHOTO 0oOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0  WHTEPNPETAMI0 B  COOTBETCTBHM C  OCHOBOMOJIArarolIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepkKaHus,
pe3ynbTaToB OOydeHUS] M TpeOOBAaHUW K YPOBHIO IOJTOTOBKH BBITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIEMbIC MPOTPAMMON IO
XUMUHU (QYHKIIHMH:

e HH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpoW obecrneynBaeT
MOJIyYCHHE TPEJICTaBICHUS O IIENIAX, COJAEpXKaHUHU, OOIed cTpaTeruu
oOy4yeHHs, BOCHUTAHUS U Ppa3BUTHUS, OOYYAIOIUXCS CPEICTBaAMU
npeaMeTa, U3y4yaeMoro B paMkKax KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHE: TPUHUUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbLHOCTH
U3y4YeHHUs Y4eOHOrOo MaTepHayia, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €TrO
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI M OLIGHKH O0Opa30BaTeNbHBIX JIOCTHXKECHHM, OOydJarolIuxcs B
paMKax WTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriyOJI€HHOTO N3YUEHUS XUMUU:



e YCTAaHaBIMBAET WHBApPHAHTHOE MPEIMETHOE COJIEp)KaHue, 00sA3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTHAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET NMPHUMEPHOE paclpeliejieHue y4yeOHOTrO BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpemHero oOmiero 0o0pa3oBaHHS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUN  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe IO XUMHUHU NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOyYEeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEessThCsl B COOTBETCTBUU C HANpPaBICHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHUenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YINIYyOJEHHOrO W3Yy4YE€HMsI HaANpaBlieH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATalloM  TOJYYEHUsS  XUMHYECKOTrOo
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro NpodecCHOHaIbHOTO
oOpa3zoBanus. B 93Toil CBs3M wM3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYecCKOr U
MPaKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHBIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C EPCIEKTUBOM MOCIEAYIOMIETr0 MOJIYYeHUs] XMMHUYECKOTO
oOpa3oBaHUs B OPraHU3aIUAX MPOPECCHOHATBEHOTO 00pa3oBanus. Hapsamy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro o0Iero oOpa30BaHHS
U3ydeHue ImnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PA3BUTHUS OOydaromuxcs, Ha (pOpMHpOBAHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI pallMOHATU3alUK y4eOHOro Tpyaa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIYOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpPKaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosokeHuss GI'OC COO o paznuuusgx 0a30BOro M yriryoJI€HHOTO
YpOBHEU U3yueHUs MpeaMETa.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpEIelIEHHOE TEOPETHYECKOE ONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUU HAa OCHOBE PACIIMPEHUS U YIIIyOJeHUS
IIPEICTABICHUN O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAMUKH. WM3ydeHue mnepuogmyeckoro 3akoHa u llepmommueckoi
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3PEHHsS] MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  JomnojHseTcs  (HOpMUpOBaHMEM  TPEACTaBICHUM 00
IEKTPOXUMHUYECKUX IMPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTcsa 0co00e BHUMAHUE BOMPOcaM 00 3JEKTPOHHBIX 3(PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeaEHHOTro mpoduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJHEHHH K oOumel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUMU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIioe
3HaueHHUEe OYIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeAMeTa B JIaHHOM Cllydyae akIeHT OyneT ciejlaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHAss Teopusi (MOJEKYJsipHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl U JHEPruH, 3aKOHbl TEPMOJWHAMHKH, IJIEKTPOJIU3a, IMPEICTABICHUS O
CTPOEHHH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAepKaHWM TMpeaMeTa ISl KIacCOB XHMHKO-
Ounonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XMMHYECKOW  OpraHM3alui  KJIETKA  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIaCCOB OpPraHUYECKUX BEUIECTB CIIY’KAaT OCHOBOM JJISI HM3Yy4YCHUS
CYITHOCTH TPOIecCOB (P OTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B muranme ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAYyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAaHWM HM3y4eHHE TMpeaMera «XUMHUsS» Ha YriyOJEHHOM YPOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYCOHBIMM TIpeAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obnactell «EcTecTBeHHO-HAaydHbIE MOpeaMeThD», «MaTeMartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn um3ydyenun ydyeOHOro mnpeaMera «XUMHUS» Ha YrIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YpOBHE OCHOBHOI'O M CpeAHero oOiiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENIEHHON 3HAYUMOCTH SBJISETCA (DOPMUPOBAHKE OCHOB
HAyKM XUMHUHU Kak O0OJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenue
TOM 3a7aud Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMIpeAMeTa TMpeIoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €JIUHCTBE MHUDPAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPOJIBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell poim B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHUN HOBBIX MAaT€pHUaOB, HOBbIX UICTOYHUKOB YHEPTHUH, B
o0ecrieYeHUN PAIlMOHATIBHOTO MPUPOJIONOJIH30BaHUS, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE JKOJIOTUUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U PUPOTHOM Cpe/ie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XHMHUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa: (hyHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJSIDHOM,  HAJMOJICKYJISIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTBA;

dbopmupoBaHue y O0y4JarOIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M MPOOJEM COBPEMEHHOH XUMHH, JJIsi OOBSICHECHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBSI3aHHON C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  MepepaboTKoi
BEIIICCTB;

yrIyOJIeHHe  TPEJCTaBICHWM O  HAyyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONIUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM ICATEITIPHOCTH M MTOBCEAHCBHON YKH3HHU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEIHEro oOuiero o0pa3oBaHUs NpPH WU3YYEHUHU
npeaMera  «XuMUS» Ha  YIUIYOJEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LU U 33/1a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMPOLECcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCJIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHWUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHUS K CaMOOOpa30BaHMI0 U HEMPEPHIBHOMY OOpPA30BAHUIO Kak
YCJIOBHUIO yCHIENTHOM Mpo(dheCCHOHATBHON 1 OOIIECTBEHHOM JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMHupoOBaHWEe yYMEHUH W HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTUE DKOJIOTUYECKOU KYJIbTYPhI, TPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JIEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero obpasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HeAeNt0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[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 COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI 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 panukaie, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsI OpraHudeckux coenuHeHuit A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buuabl H30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpeacraBnenne o KilaccupUKAMK OpraHuyeckux BeniecTB. IlloHatue o
dbynkunonaasHOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJaTypa opranundeckux coenuHeHuid (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKOW XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHS] BEIIECTB M HX MpPEeBpaLICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepuajaMH Ha UX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJIENCH MOJEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o0Imias popMyiia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3alINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKJIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIOAIKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajJkeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE H  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI AlKeHOB, Sp -
rudpuan3anysl aTOMHBIX opOuTtaneil yriepona, o- U n-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVWMHMUYECKUE CBOMCTBA: PEAKIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkOBHHMKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. Ilonumepuzamnus
CONPSKEHHBIX TUeHOB. CrtocOoObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuit psijy ankuHOB, o01as ¢hopmysia, HOMEHKIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peakMu Ha TPOMHYIO CBsI3b. CIOCOOBI MOMYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoasl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl OeHzona. dusmyeckue CBOKMCTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHUS B O€H30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paJuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpEe aIKWIbHBIX pPAJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposia. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CnocoOsl nepepaboTku HePTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WIENOYHA. B3auMOaelCTBHE MUTAJIOTCHAIIKAHOB C MAarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue (U3MIECKUX CBOWCTB YTIIEBOJOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajids, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKEHUE
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEILECTBAX, MOJY4YEHUE ITWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kanue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpoaHBIE CBSI3M MEXKIAY MOJIEKYJIaMH CIIHAPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. J[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XMMHUYECKUE CBOMCTBA: PEAKIUM 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opranu3m dYenoBeka. CmocoObl TONyYeHHS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHME MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMMbI H
O0eH3oapHOrO snpa. duszndeckue coiicTBa (peHosa. OCOOEHHOCTU XUMHUYECKUX



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

KapOoHWIIbHBIE COETMHEHMS — ATTBJETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOrMYeCKUE psi/ibl allbJETUI0B U KETOHOB, 00IIas
dopMyna, mzomMepuss U HOMEHKIaTypa. Du3nueckue CBOWCTBA aNbAETUIOB U
KETOHOB.  XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  PEAKLIUHU
npucoeanHenns. OKHCIIEHUE albJAEern0B, KAUECTBEHHbIE PEAKLIUHA HA aJIbJIETUBI.
Crioco0b!I oJTyyeHus: ¥ IPUMEHEHHUE alIbAETUA0B U KETOHOB.

OHOOCHOBHBIE IPEJEIIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCI0T. M30omMepus n HoMeHkiIatypa. dusndeckue cBOMCTBA
OJTHOOCHOBHBIX TMPEJEIbHBIX KapOOHOBBIX KHCIOT. BoIOpoAHbBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJuKaa.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCIOTHL. IloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAas, MNaJIbMUTHUHOBAsA, OJEHHOBAas, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyYeHUs U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmwas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe W XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW MU
IEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMUUYECKHE CBOICTBA KHUPOB: TUAPOIIN3 B
KHUCIION U 1enoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpb11a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucTthka yriaeBoaoB. Kiaccudukanus yrineBogaoB (MOHO-, JH-
U rnonucaxapuiel). MoHOocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa UM HaxOoxkaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YHACTUEM CITUPTOBBIX U aJIbJIETUAHOM
Ipynn, COUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
TJIMKOTEH W 1eiumoio3a. CTpoeHue MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJI03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJydyeHue 3PUpoB Lemnoao3bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B AJBJAETHJ HA PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ TuiapokcugoMm meau(ll), BzaumoneincrBue
KpaxMalila ¢ MOJIOM, PEUICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TemMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuyecKue CoeJUHEeHUs.

AMUHBI — OpraHUYeCcKue MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHHOB:
anu@paTUYecKue ¢ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NUYECKUe
CBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPYyNI aTOMOB B MoJieKyJie aHwiInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs U TpPETUYHAS
CTpyKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCNIKH.

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
OpPTaHUYECKUX COCTUHEHUI.

BricokoMoJIeKY/JIAPHBIE COeIMHEHHS .

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALINN, CPEIHAS MOJIEKYJISIpHAs



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJUKaApOOHATHI,
noJiMdTUIeCHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJICHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIUW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYEeCKOr0o BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OMpPENEICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX IPEIMETaX
€CTEeCTBEHHO-HAYYHOI0 ITUKJIA.

OO0nue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HaOJII0JICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHE.

@dusuka: Marepus, aroM, JJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKOCHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHUCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOrUs: TUIIEBBIC TMPOAYKTHl, OCHOBBI PAIMOHATIBHOTO MHUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX O00JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukaims XuMHU4ecKuX 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpesneneHue dJIEKTPOHOB IO AaTOMHBIM  OpOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATEIBHOCTD.

[lepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOIAYECKOrO 3aKOHA U [leproanUecKor CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB IO TIpydnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U IauHa CcBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KparHeie cBa3u. Bonpopoanas cBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUH.

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

[Tonstue o nucnepcHbix cucreMax. MictuaHble pacTBopsl. Ilpencrasienue o
KOJUIOWJHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacCTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHH. 3aKOH COXPaHEHMS MAcChl BEIIECTB; 3aKOH COXPAHCHMS U IPEBPAILICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIU.
TepMoXUMUYECKUE YPaBHEHUS.

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

O6paTuMble 1 HeoOpaTUMBbIEC peaKIMi. XUMHUYECKoe paBHOBecue. KoHcranTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble H  ciaOble  AJIEKTPOJIUTHI.
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. I[IpollecChl OKHCIEHHS W BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIMTEIM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OalaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W HMX NPEBpaICHUN:
pa3oXKEeHHEe TEPOKCHJa BOJOpPOJA B MPUCYTCTBHM KaTalIW3aTropa, MOJIEIU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieNieHue
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, H3YYCHUE BIIMASHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusl.

[Tonoxenne HemeraiuioB B llepuoguueckon cucreMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. DuU3NUeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, gusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
METaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoie, CIOCOObI MOJydeHHs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoibl. BaxkHenmume KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



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

Cepa. Haxoxaenue B HpUpOAE, CIOCOOBI MOJY4YCHHS, (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 mpupojie, CHOCOOBI TMOJy4YeHUs, (U3UUYECKUE 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 mpupojsie, CHOCOOBI MOTy4YeHUS, (U3UYECCKUE 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 MPOCTHIX BEHIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnHas kucimota u eé€
COJM. AKTHBUPOBAaHHBIA yroiib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNMH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONMy4eHHs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHCIIOTA, CUJIHKATHI.
[IpumeHenne KpeMHus 1 ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamoB B [leproan4eckoil CUCTEME XUMUUYECKUX JIEMEHTOB.
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 METaJJIOB: TUAPOMETAILTYPTHs, NUPOMETAILUTYPIHS,
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, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuii W KajnpLUUi: MOJIydeHue, (U3NUecKue 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 CcoenuHeHuil. AMQOTepHbIE CBOICTBa OKCHAA U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymnm)
[leproauyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne xpoma.

@u3znyeckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

du3nyeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuidl. OKCHpbl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

Du3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUI.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCUA MHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMM «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOH (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE LIMHKA M KeJie3a C PAacTBOPAMM KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAJVIOB, B3aUMOJIECUCTBUE THIPOKCUIOB AITIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeauHeHUs», «A30T U (pochop U UX COECTUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAyyHbIX METOJax IIO3HAHHWS MW METOAOJOTHHA HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUITBI OpraHU3aly XUMHUYECKOr0 MTPOonu3BoAcTBa. IIpoMbIIIeHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Posb xumuu B 006ecrieyeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsiT © 340poBbe uesnoBeka. JlekapctBeHHble cpencTtBa. IlpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METUILIUHBI.



X¥UMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC J00aBKU. Poib XumMum B
oOecrieuyeHn MUIIeBO 0€301TacCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOJIb30BaHUS MPENapaTtoB OBITOBOM XWMHU B ITOBCEIHEBHOM
JKU3HU.

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

XUMHUS B CEILCKOM X03icTBe. OpraHndeckre 1 MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKa.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT U Y.

Pacuérnbie 3ana4n.

PacuéTel: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJAYKTOB PEAKIIMHM, €CIU OJHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKUUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAcCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpPE, MOJM BbIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHM oOOled u
HEOpraHuveckol XuMuM B 11 Kiacce OCyIIeCTBISIETCA YEPE3 MCIIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIBHBIX
MpeMETax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHallu3, CUHTE3, Kiaccu(uKaius, MepuogIuIHOCTh, HAOIO/ICHHE,
HM3MEpEHHE, IKCIIEPUMEHT, MO/I€J1b, MOJICJIMPOBAHHUE.

®duszuKa: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, Tel0, OOBEM, arperaTHOE COCTOSHHUE BEIECTBA, HJCAIbHBIA Tras,
dbuznyecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M TOTOK PHEPTUM B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbI€, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAS MPOMBIIICHHOCTD,
dbapmaiieBTHUECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIETI'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETIECHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPhl; CIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yNIbTaThl OCBOEHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTUYECKOU JEATEILHOCTH
0Oy4YaronIMxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JEATETHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHUSD»  OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTH
oOy4Jarommxcs B MPOLEcCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JIPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XUMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKHM €CTh PE3yJbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeCca M MO3HABATEIbHBIX MOTHUBOB B TMOJYYEHHHU M MOCIEIYIOIIEM
aHain3e MHQOPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOnroieHuss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TpyA0BOro BOCIIUTAHUS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUH 10 XUMHUH;

YBaXEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaIbHOU TpPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIICHUS K TMPHUPOJIC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU HAa 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJIHON U COLIMAIBHON CPEJIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIBHOTO NPUPOJOTOJIb30BAHMUS;

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

HaJIM4Yusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTHUYECKON 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:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUA
HAyKU U 0OIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpECTaBICHUS] 00 OKpY’KalollleM MUpE KaK O €IUHCTBE MPUPOJBLI U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3/JaHUM HOBOM 0a3pl MaTEepUAIbLHON KYJIbTYpbl, B pEUIEHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEUECTBA — 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: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIFOUCHUS 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 OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpopecCuOHATBHON
JEATEeIIBHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTPa’KAOIINE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UccleA0BaHUE, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIIOJIb30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrudecKmne JaeMcTBUSI:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTU C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs KJIacCU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh PUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€NYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHS B PACCMATPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICJIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHUYECKOU



peakuuy — MpPU PEUIEHUM YYEOHBIX IMO3HABATENbHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB U XUMHYECKHUX
pEeaKIHnii;

dbopMynTupoOBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUITAHUPOBAHUS M IPOBEACHHS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO NPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a1ad, IPUMEHEHUIO pa3JInYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHbOpPMAIIUM, HEOOXOTUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeICTaBIICHUS
uHpopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONb30BaTh HAy4yHBIA SA3BIK B KadecTBe CcpeAcTBa Mpu pabdoTe ¢
XUMUYECKON uH(pOpMaIMell: MpPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

MCITOJI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUAIOTa /WU
JUCKYCCHH, BBICKA3bIBATh UIeH, (POPMYIUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIlMEH pe3yabTaTOB MO3HABATEIBHON JESATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIbHO HJIH COBMECTHO CO CBEPCTHUKAMH MPH BBITOJTHEHUN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOTHI MO UCCIEIOBAHUIO CBOMCTB
W3Y9JaeMbIX BEIIECTB, peaanu3alui yueOHOTO MPOeKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJbTaTaM MPOBEACHHBIX HCCICAOBAHUHN IMyTEM COTJIACOBAHUS TO3WIMKA B
X07Ie 00CYXIeHUS 1 0OMEHA MHCHHSIMH.

PeI‘yJIHTI/IBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂZ

CaMOCTOSITEIIBHO IUIAHUPOBATh M OCYIUECTBIIATH CBOIO I103HABATEIBHYIO
JEeATEIbHOCTD, oOompeneinsass €€ Leaud M 3aJa4yd, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpuT™M JAEUCTBUI IpHU
BBIMIOJJTHEHUM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JCATEIBHOCTH Ha OCHOBE CaMOaHAIW3a H
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUHU Ha YIriyOJa&éHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT CHELM(PUUECKHE
JUTsl y4eOHOro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS ¥ CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTI'O 3HAHMSI M NMPUMEHEHUIO 3HAHMM B Pa3IMYHBIX Y4EOHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C XUMHUEH. B
IPOTpaMME II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO TOJAaM
W3YUYCHHUS.

10 KJIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHMS Kypca «OpraHuyeckas XUMUS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiHM B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM AKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUILIMHBI, CO3/IaHUU HOBBIX MaTEpHAaJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuu, B obecrieueHun palMOHATIBLHOTO
PUPOOTIOIH30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIIEH KyJIbTYphI



YEJIOBEKa, a TaKXe OSKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO ¥ IPUPOJHOM CPENE;

BJIAJCHUE  CHCTEMOW  XUMHUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0ojlouka aroma, S-, p-, d-aTOMHbIE OpOWUTaNM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3aIMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (YHKIMOHATIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEPHYTHIE, COKpPALEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTrpuyeckas,
ONTHYECKAs), HM30MEpPHI, T'OMOJOTMYECKUA pAJ, TOMOJOTH, YIIEBOAOPOJBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmyeckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHUsSI OPraHUYECKHX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIeHUs BHEPrUM NP XUMUYECKHUX pEAKLHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XMMHYECKHUX SIBICHHI; MPEICTABICHUS
O MEXaHU3MaxX XWMHUYECKHMX pEaKIui, TEPMOJMHAMMYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BIIMUSIHUM aTOMOB U IPYII aTOMOB
B MOJIEKYJIax (MHIAYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTsl 1 u Il pona);
(akToJIOTUYECKUE CBEICHHS O CBOMCTBaX, COCTaBe, IMOJyYEHHUU U OE30MacCHOM
UCIIOJIb30BaHUU BaXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY M IPAKTHUECKOH
NESTEIIbHOCTH ~ 4YeJIOBeKa, OOIMMX  HAay4YHbIX  NPHUHLMIAX  XUMHUYECKOIrO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEPAOOTKU HEPTH);

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHIM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NPHU
ONMCAHUM COCTaBa, CTPOCHUS U CBOKCTB OPTaHUYECKUX COETMHEHMI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUHUA U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIUH  MOCPEICTBOM  COCTABJICHHS
AJIIEKTPOHHOTO OajlaHca »ATUX peaklMil, peakuuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBJIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIUU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS];



c(hOpPMHUPOBAHHOCTh YMEHUW: yCTAHABIHMBATH MPUHAJICKHOCTh H3YUYCHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTaBy U CTPOEHUIO K OMNPEIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOMN
HomeHknatype (IUPAC) u npuBoAuTh TpUBUAIbHBIE HA3BaHUS JI OTIEIbHBIX
MpeICTaBUTENIe OPraHMYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHTJINKONb, (eHOoN, (GOopMambIeTHl, aneTaabIeTH]l, aleTOH, MYypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAs, OJICMHOBAS, MAJIbMUTUHOBASI KUCIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COEAUHEHMSIX (KOBAJICHTHAss W WOHHAsi CBs3b, G- U T-CBS3b,
BOJOPOJIHAS CBS3b);

c(hOPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa juist 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHUYECKUX BEMIECTB: aJKAHOB, IIUKIIOAIKAHOB, aJIKCHOB, aJKaJIUECHOB,
aJIKWHOB, apPOMATHYECKHUX VYTJIEBOJIOPOJOB, CIUPTOB, AQJIbJETHUIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, M- W TOJHCAXapHIoB),
WUIIOCTPUPOBAaTh ~ TEHETUYECKYKD  CBSI3b  MEXKAY HUMH  YpPaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKLUHil C MCHOJIb30BAHUEM CTPYKTYPHBIX
(opmyur;

c(hOpMUPOBAHHOCTh YMEHHSI TOJTBEPXKIAaTh Ha KOHKPETHBIX MpPUMEpPaX
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COSAUHEHUM OT
KPaTHOCTH ¥ THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI3H), B3AUMHOTO BIIUSHUSI aTOMOB
U TPYMI aTOMOB B MOJIEKYJIaXx;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Colpbs (He(Thb, NPUPOAHBIA Tra3, Yroyib), CHOCOOBI €ro mnepepadoOTKU MU
MPaKTUYECKOE TPUMEHEHHE NIPOIYKTOB MEpepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHHM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHS TPUMEHSTh 3TH 3HAHMUS;

c(hOpMHUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIE oreparuu
MBICTTUTEILHON JEATCIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3AIINIO, BBISBICHUE NMPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS M3Yy4ECHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;



c(OpPMUPOBAHHOCTh YMEHHI: BBIABISATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
MNOHATUSAMU M NPEICTABICHUSMH JPYTHX €CTECTBEHHO-HAyYHBIX MPEAMETOB JIS
0osee OCO3HAaHHOINO NOHMMAaHHUS CYIIHOCTH MAaTE€pUaIbHOrO E€IUHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIC 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SABICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMUPOBAHHOCTh YMEHMIA: TPOBOJUTH pAcCUYEThl MO XUMHYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJIb30BaHUEM (DU3HUECKUX
BENMYMH (Macca, OO0BbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BElIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHHsl, IJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH
C TMO3ULUUN  DKOJOTMYECKOW  OE€30MacCHOCTH  IOCIEACTBUS  OBITOBOM U
IPOU3BOJCTBEHHON JIESATEIbHOCTH UEJOBEKAa, CBSI3aHHOW C 1epepaboTKon
BEILECTB, UCMOJIb30BATh MOJYYCHHbIC 3HAHUA JIs1 MPUHATHS TPAMOTHBIX PEIIEHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U IMPOBOJIMTH
XUMHUYECKUN OSKCIIEPUMEHT (MOIYYEHHE M U3YYE€HHE CBOWCTB OPraHMYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIMM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIECTB, PELICHUE HKCIEPUMEHTATbHBIX
3a/lady 10 pAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
Oe3omacHOro oOpallleHusi € BEIeCTBAaMU U J1TaOOPaTOpPHBIM 000pPYAOBAHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
pE3yNbTAThl HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII01aTh MPaBUJIa KOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJAOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBbS, OKPYXKAOLIEH
IIPUPOIHOM CpPEeIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA >KHUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIcI nokasarens [1JIK;

aHANIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IOUCK
XUMUYECKON MH(MOpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHaJIM3UPOBATh XMUMUYECKYI0 MH(POpMAIHIO, iepepadbaTbiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MIOCTABIICHHON y4eOHOM 3a1aueH.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHWYecKas
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
pa3BUTHS, B PEIICHUH TPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAIlMOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUHM MHUPOBO33PEHHUSI W OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U TPUPOTHOMN

cpene;
BJIQJICHNEC  CHCTEMOW  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbI, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTAU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKOUN PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTHUUYECKOW IUCCOLMAIUU, MEPUOANYECKUIMA
3akoH J[.11. Menneneea, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMs, JIekKalMe B OCHOBE MOHHUMAaHUS
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
IPEACTABICHUS] O CTPOEHUU BEIIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMUYECKMX U  KHHETUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  4YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OTMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHUYECKOW CBSI3M W THUINA KPUCTAUIMYECKOW pEIIETKH, OOMEHHBIM U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KJIacCHU(PHUIMPOBATH:  HEOPTAHUUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUUECKHUE PEAKIIUH 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PGeKTy peakiuu, W3MEHEHHUIO
CTEIICHEW OKHUCJICHUS AJIEMEHTOB, OOpAaTHUMOCTH, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOSATEIILHO BEIOMPATh OCHOBAHUSI M KPUTEPHUU JJIs1 KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOIUYECKOT0o 3aKoHa [l.
N. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYIO, OOBSICHUTEIHHYIO
U TIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckort  cucremsl .M.  MengeneeBa,  UCHOJNB3Yys  TOHSATHS
«QHEPreTUYECKUE YPOBHU», «IHEPIETUUECKHUE IMOIYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanu», «OCHOBHOE€ U BO30YXKIEHHOE SHEPreTUUYECKUE COCTOSHUS aTOMay;
OOBSICHAITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHUX JJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJE€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M ME¥XKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEJACTBOM COCTABJICHHUS JICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMH  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB IIUHKA U ATFOMUHUS );



cOPMHPOBAHHOCThL YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
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 Bo3jecTeuil (mpuniui Jle [llarense);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUSI 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 (peasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAHUU BEIIECTB
U sl OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJOBEKa U B TOBCEIHEBHOM KU3HH;

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

c(hOpPMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJIAPHAs KOHIICHTPAIIUS;
Macchl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
pEeaKIuy; 3HAYECHUS BOJOPOJHOrO IMOKa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKinH,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAaMOCTOSITEJIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HMOHHOrOo  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPIraHUYECKUX BEIIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOINBI) HWHIWKATOPOB, W3YyUYCHHUE BIIUSHHUSI
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, peIlICHHE
DKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Mertaue»y u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (HOpMyIupoBaTh Iedb HMCCJIENOBAaHUS, TMPEJCTABIATh B
paznu4HOi (opMe pe3yabTaThl IKCIEPUMEHTA, aHAJIM3UPOBATh W OIEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIUSIMH TIO BBITIOJIHCHUIO JTAOOPATOPHBIX XUMHYECKHX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKMBBIC OPTaHU3MbI OMPEICIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMH: OCYIIECTBIIATH II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMmaluu, UHTEepHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadbaTriBaTh €€ W UCIOIH30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  Mpaxruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMHUH
[Ipenmet opranuyeckoit xumuu. Teopus
1.1 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Htoro no paznemny 8
Pa3nes 2. Yraesoaopoasl
)1 [IpenenbHbIE YTI€eBOJOPOIBI — aTKaHBI, 5
[IUKIIOATKAHbI
5 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 |
aJIKa/INEHbI, AJTKUHBI
2.3 ApomaThiecKkue yriaeBoaopo/abl (apeHbl) 8
24 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4
nepepaboTka
2.5 l"anoreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro no pazneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Crnuptsl. Oenon 11 1
30 KapOonusbHble COeTUHEHUS: allbETU/IbI U 21 1

keToHbl. KapOoHoBbIe KUCIOTHL. ClIOKHBIE




a¢upsl. XKupbl
3.3 VYrieBojibt 9
Hroro no pazgeny 41
Pasnen 4. A3oTcoaepikaiye opranudeckue coeMHeHUus
4.1 ‘ AMuUHBI. AMUHOKHUCTIOTHI. benku 12
Hroro no pazneny 12
Pa3zaea S. BeicokoMoieKyIsIpHbIE COeINHEHUS
5.1 ‘ BricokoMoneKysipHble COEMHEHUS 6
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue atoma. [lepuognyueckuii 3aKoH
1.1 u [lepromnueckast cuicTeMa XUMHUYECKHX 9
anemeHToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 1 |
) BEIIECTB
1.3 XUMUYECKUE peakluu 19 1 3
Wroro no pasaeny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hewmeramisl 31 1 3
2.2 Merabl 23 1 2
Hroro no paszneny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUST B XUMUAHU. XAMUS U 9
’ KHU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
°
‘:;n Tema ypoxka Beero KonTpoabubie IIpakTuuyeckue i[:;'?eﬂl/lﬂ :)Ig;bal;zizlfeﬂbﬂme
padoThI padoThI pecypes:

IIpenmer u 3HaYeHUE OPraHUYECKON bubmumoreka [IOK

1 XHUMUH, TIPEJICTABIICHHE O MHOTO00pa3uu 1 01.09 https://myschool.edu.ru/
OpPraHUYECKUX COeIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa yTJiepoia bubnuorexa [JOK

2 (oCHOBHOE M BO30YXKIEHHOE COCTOSIHHUS). 1 06.09 https://myschool.edu.ru/
BanenTHble BO3MOKHOCTH aroma yriepoja
XuMuveckas CBA3b B OPraHU4eCKUX bubnnoreka [JOK

3 coeMHEHUsIX. MexaHu3Mbl 00pa30BaHUSA ! 08.09 https://myschool.edu.ru/
KOBaJIEHTHOM CBSI3U, CLIOCOOBI pa3phiBa '
CBs3EH

4 Teopust cTpOeHHsT OPraHUIECKUX | 00.00 BH6J‘H/I0TeKa LHOK
coenumenmii A. M. Byrneposa . https://myschool.edu.ru/
Buns! nzoMepuu: CTpykTypHas, bubnuoreka [IOK

5 IPOCTPaHCTBEHHAs!. DIEKTPOHHbIE | 13.09 https://myschool.edu.ru/
3¢ (deKThl B MOJIEKYIaX OPraHMUeCKUX
COEeTUHEHNN
[IpencraBnenue o knaccudukanuu u bubnuoreka [IOK

6 cucremarnyeckas Homenkinatypa (IUPAC) 1 15.09 https://myschool.edu.ru/
OpPraHMYECKUX BEILECTB

7 Knaccudukanus peakiuii B opraHn4ecKoi 1 16.09 bubnnorexa [JOK

XHUMHHU




Cucremarusanys U 0000IeHNE 3HAHUI 110

https://myschool.edu.ru/

bu6mmoreka [IOK

CTpyKTypHas U [UC-TPaHC-U30MEPHUS
AJIKEHOB

8 TeMe 20.09 https://myschool.edu.ru/
AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as bubmumoreka [IOK
9 dbopMyIa, HOMEHKIIATypa U U30MepHs, .09 https://myschool.edu.ru/
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI
10 DdusnyecKre U XUMUIECKHE CBOMCTBA 53,00 Etlffj;;iesiso%zﬁu o
aJIKaHOB : e
HaxoxneHnue ankaHoB B IPUPOJE. bubnnorexa [HOK
11 CriocoObI mosTydeHus 1 IPUMEHEHNE 27.09 https://myschool.edu.ru/
AJIKaHOB
[{uknoankansl: o6mmas Gopmyna, bubnnoreka [HOK
2 HOMEHKJIaTypa U U30MepHs, (1006€HHOCTI/I 2909 https://myschool.edu.ru/
CTPOEHUS 1 XUMUYECKHUX CBOICTB,
CIOCOOBI IOJTyYEHHUS U IPUMEHEHHE
Pemenue pacu€rHbix 3a1a4 Ha bubnunoreka [JOK
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI https://myschool.edu.ru/
13 OpPraHMYECKOT0 BEIIECTBA [0 MACCOBBIM 30.09
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIIUX B
ero cocraB. CucTemMaTu3anusa u
000011IeHrEe 3HAHU 10 TEME
AJIKEHBI: TOMOJIOTUYECKHUA PsiJl, 001as bubmuoreka [IOK
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1 https://myschool.edu.ru/
14 IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL. 04.10




dusnyeckre 1 XUMUYECKHAE CBOMCTBA

bu6mmoreka [IOK

15 06.10 .
ankeHoB. [IpaBriio MapkoBHHKOBA https://myschool.edu.ru/

16 Crioco0bl OJTyYeHHs. ¥ IPUMEHEHHE 07.10 Bubmoreka [IOK
ATIKEHOB . https://myschool.edu.ru/
[TpakTrueckas padora Ne 1 mo Teme bubmuorexa [JOK

17 "[Tony4yeHue 3TUSICHA U U3YYEHUE €T 11.10 https://myschool.edu.ru/
CBOMCTB"
Pemenne pacuérHpIx 3a1a4 Ha bubnnorexa [HOK

18 OTIpeIeIeHNE MOJICKYIIIPHON (POPMYIIBI 13.10 https://myschool.edu.ru/
OpPraHUYECKOI0 BEIeCTBa
AJKagueHbl: CONpPsKEHHDIE, bubnnorexa [HOK

19 U30JIMPOBaHHbIE, KYMYJIHPOBAaHHBIC. 14.10 https://myschool.edu.ru/
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS

20 XUMHUYECKUE CBOMCTBA COMPSHKEHHBIX 18.10 bub6moreka IIOK
JMCHOB . https://myschool.edu.ru/

21 Crioco0bl TOTyYeHUS ¥ IPUMECHEHHE 20.10 but6mmoreka IIOK
ANKATHEHOB . https://myschool.edu.ru/
AJKWHBI: TOMOJIOTUYECKHH psJl, oO1as bu6mmoreka [IOK

” dbopMyna, HOMEHKIATypa, SJIEKTPOHHOE U 21.10 https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL, '
dbuznueckue cBoicTBa

bu6mmoreka [IOK

23 XUMHUUYECKUE CBOWCTBA aJIKUHOB 25.10 https://myschool.edu.ru/
KauecTBeHHBIC peakiny Ha TPOWHYIO bu6miorexa [OK

24 27.10 https://myschool.edu.ru/

CBA3b




CrniocoOblI MoTy4eHus U IpUMeHEHue

bu6mmoreka [IOK

25 ATKIHOB 08.11 https://myschool.edu.ru/
Pemenye 3a1a4: pacyéThl 10 YPAaBHEHUIO bubmorexa LIOK

26 XMMHHeCKO# peaKium 10.11 https://myschool.edu.ru/
Cucremaru3anus u 0000IIeHre 3HAHUH 110 Bubmoreka [IOK

27 TeMe 11.11 https://myschool.edu.ru/
ApeHbI: TOMOJIOTUYECKUH 3T, 00111ast bubnnorexa [HOK
dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U https://myschool.edu.ru/

28 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII 15.11
OeH3o011a ¥ TOIyoJa, UX (U3NYECcKue
CBOMCTBa
XuMHUYECKUE CBOWCTBA apEHOB: PEaKIMK brbmorexa LIOK

29 3aMeICHIs 17.11 https://myschool.edu.ru/
XVMHYECKUE CBOWCTBA aPEHOB: PEAKIIUU bubnnorexa [JOK

30 MPUCOCAMHCHHUS, OKUCIICHHE TOMOJIOTOB 18.11 https://myschool.edu.ru/
OeHsona
OCo6EHHOCTH XUMUYECKUX CBOWCTB Brbmmotexa LIOK

31 ctupona 22.11 https://myschool.edu.ru/
Pemenue pacy€rHbix 3a1a4 Ha bubnunorexa [JOK

32 OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI 24.11 https://myschool.edu.ru/
OpPraHUYeCcKOTO BElleCcTBa
Croco0bl OJTyYeH st U IPUMEHEHHE Brbmorexa [IOK

33 apeHoB 25.11 https://myschool.edu.ru/

34 I'eneTndeckas CBA3b MEXY Pa3INYHBIMU 29.11 bubnnorexa [JOK

KJracCaMH yrji€BoJ0pOJ0B




PacuéTrl 1o YpaBHCHHUAM XUMHUYECKUX

https://myschool.edu.ru/

bu6mmoreka [IOK

35 peakuuii. CuctemaTusanus 1 00001eHre 01.12 https://myschool.edu.ru/
3HAHUH 110 TEME
[Mpupoausiii ras. [Tonyrasie HeTAHBIE bu6morexa IIOK

36 - 02.12 https://myschool.edu.ru/
KaMeHHBI yrojib ¥ IPOIYKTHI €r0 bubmiorexa [IOK

37 nepepaboTKu 06.12 https://myschool.edu.ru/
Hedtb 1 criocoOb! €€ mepepaboTKH. bubmuoreka [JOK

38 [IpumeHeHue npoayKTOB repepadoTKu 08.12 https://myschool.edu.ru/
HePTH

39 [eHETUYECKAs CBA3b MEXK/Y Pa3IMYHbIMU 00.12 bubmorexa [IOK
KIIACCAMHU YTJIEBOI0PO/IOB . https://myschool.edu.ru/
["ajoreHonpOu3BOHBIE YTICBOJOPOIOB: bubmuorexa [JOK

40 JIEKTPOHHOE CTPOEHUE; pEaKLUU 13.12 https://myschool.edu.ru/
3aMEIIEHM TaJoreHa
HeticTBue menoueit Ha bubnuotexa [JOK

41 TaJIOTeHIIPOU3BOIHEIC. B3anmoielicTue 15.12 https://myschool.edu.ru/
IUTAJIOTEHAIKAHOB C MAarHUEM U [UHKOM
Cucremaruzanys u 0600IeHHE 3HAHHUHN 110 bubmmorexa IIOK

42 pazaeny "YrieBoaopoms” l16.12 https://myschool.edu.ru/
KouTponsHas pabora 1o reme bubuorexa TIOK

43 "V eBosopomH” 20.12 https://myschool.edu.ru/
IIpenenbHbIE OJHOATOMHBIE CITMPTHI: bu6mmoreka IIOK

44 pedl 8 P 22.12 i

TOMOJIOTHUECKUH psif, oOmmas popmyna,




CTPOEHHE MOJIEKYJI, U30MepHs,
HOMEHKJIaTypa, Kiaccuduxanus,
¢du3nueckue cBOMCTBa

XUMHUYECKUE CBOMCTBA MPEIETbHBIX

https://myschool.edu.ru/

bu6mmoreka [IOK

45 OIHOATOMHBIX CIIUPTOB 23.12 https://myschool.edu.ru/
Crioco0bl OJTyYeHHs. ¥ IPUMEHEHHE Butmmoreka IIOK

46 OHOATOMHBIX CIIUPTOB 27.12 https://myschool.edu.ru/
[IpocTeie 3¢hupbl: HOMEHKIIATYpa U bubnnorexa [HOK

47 U30MepHsi, 0COOCHHOCTH (PU3UIECKUX U 29.12 https://myschool.edu.ru/
XUMHUYECKHX CBOUCTB
MHOroaroMHbIE CIUPTHIL: ITUICHIIIUKOIb U bubnnorexa [HOK

48 TIIALEPUH, UX PU3UICCKUC U XUMHUCCKUC 10.01 https://myschool.edu.ru/
CBOMCTBA
CrocoObI TONTy4eH s ¥ IPUMEHECHHUE bub6morexa [HOK

49 MHOTOATOMHBIX CITHPTOB 12.01 https://myschool.edu.ru/

50 MDeHOI: CTPOCHHE MOJIEKYITBI, (PH3UUECKUE 13.01 bubnuorexa TIOK
cBoiictBa. TOKCHYHOCTH (heHOoIa ' https://myschool.edu.ru/

bu6mmoreka [IOK

51 XuMHuecKue cBoicTBa (eHoIa 17.01 https://myschool.edu.ru/
CriocoObI TIONTyIEHHS ¥ IPUMEHEHHUE bubmiorexa [IOK

52 (deHona 19.01 https://myschool.edu.ru/
[TpakTuueckast paborta Ne 2. Pemenue bubnnorexka [JOK

53 3KCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME 20.01 https://myschool.edu.ru/
"CnupTthl U eHobl"

54 CucremaTtuzanus ¥ 0000IIeHUE 3HAHUH 110 24.01 bubmuorexa [JOK




TEMEC

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHUILHOU IPYIIIbL;

https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

55 26.01
rOMOJIOTHYECKHE Psibl, 001as popmyia,
W30MEpPHs ¥ HOMEHKIIaTypa

56 AJbIeTUIbl ¥ KETOHBL: (DU3HYECKUE 2701 bubmorexa [IOK
CBOMCTBA; PEAKIHU IPHCOEMHEHHUS ' https:/myschool.edu.ru/

57 Peakiyy OKHCIIEHHS U KAYECTBEHHBIE 11,01 Bubsmoreka [OK
PEAKIIMH ATBICTHIOB U KETOHOB : https://myschool.edu.ru/

58 CriocoOB! IOTy4eHHUS albJCTHIOB U 020 brbmorexa LIOK
KETOHOB : https://myschool.edu.ru/
OIHOOCHOBHBIE MPEIEIIbHBIE KAPOOHOBBIE Bub6auoreka [JOK

59 KHUCJIOTbI, 0COOEHHOCTH CTPOCHUS UX 03.02 https://myschool.edu.ru/
MOJIEKYIT

60 M30Mepust 1 HOMEHKIIATypa KapOOHOBBIX 0.0 bubnuorexa TIOK
KHCIIOT, UX (U3HUECKHE CBOMCTBA ' https://myschool.edu.ru/

61 XuMHUYECKHe CBOMCTBA MPEIETbHBIX 09.00 bubnuorexa TIOK
OJIHOOCHOBHBIX KAPOOHOBBIX KUCIIOT ' https://myschool.edu.ru/
Oco06eHHOCTH CBOMCTB MYPaBbHHOM bubnuotexa [JOK

62 KHACIOTHL. MHOT00Opa3ue KapOOHOBBIX 10.02 https://myschool.edu.ru/
KHCJIOT
Oco0eHHOCTH CBOWMCTB: HEMPEICTBHBIX U bubnuorexa [JOK
apoMaTHYeCKUX KapOOHOBHIX, https://myschool.edu.ru/

63 p 1Y 14.02

JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBurenu BeICIIUX




Kap6OHOBBIX KHCJIOT

ITonsarue o IMPOU3BOJHBIX Kap6OHOBI>IX

bubmuoreka [JOK

64 KHCIOT 16.02 https://myschool.edu.ru/
Crioco0bl OTyYEHUS U TPUMEHEHHE bubuorexa TIOK

65 KapOOHOBBIX KHCIIOT 17.02 https://myschool.edu.ru/
CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIII, bubnmoreka [JOK

66 obmras popmyia, ©30MEpHs U 21.02 https://myschool.edu.ru/
HOMEHKJIaTypa
Ddu3nyecKre U XUMHIECKHE CBOMCTBA bubsmorexa [IOK

67 3hupoB 23.02 https://myschool.edu.ru/
Penrenune pacu€tHbIx 3aaa4: 1Mo bu6mmoreka [IOK

63 YPaBHEHUIO XUMHUUYECKOU pEaKklnu, Ha 24.00 https://myschool.edu.ru/
orpezeNieHue MOJIEKYIIpHON (HOPMYIIbI '

OpPTraHUYECKOTO BEIECTBA
[TpakTuueckast pabota Ne 3. Pemenue bu6mmoreka [JOK

69 9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME 28.02 https://myschool.edu.ru/
"KapOoHoBsle KucioTbl. CroxkHbie 3¢pupst"”

70 Xupsr: cTpoenue, puznueckue u 01.03 but6mmoreka [IOK
XUMHYECKHE CBOICTBA (THAPOIU3) : https://myschool.edu.ru/
Oco0eHHOCTH CBOWCTB JKHPOB, bubnuotexa [JOK

71 COJIEPIKAIINX OCTATKH HETPeIeTbHBIX 02.03 https://myschool.edu.ru/
JKUPHBIX KUCITOT. JKUPHI B IpUpoOIe
MBpl1a Kak coJId BBICHIMX KapOOHOBBIX bubmuoreka [IOK
KHCJIOT, UX MoroIee aeiicTaue. Ilorsrne o https://myschool.edu.ru/

72 e 06.03

CUHTCTUUYCCKNX MOIOIINX CPEACTBAX

(CMC)




I'eneTnueckas cBI3b YrJI€BOAOPOaAOB U

bu6mmoreka [IOK

73 KHUCIIOPOJICOICPIKATUX OPTraHNIECKUX 08.03 https://myschool.edu.ru/
BEILIECTB

74 Pacyérhl 10 ypaBHEHHUSIM XUMHYECKHX 00.03 Butmmoreka IIOK
peaktuii : https://myschool.edu.ru/
Cucremarusanys 1 00001IeHre 3HAaHUH 110 Butmmoreka IIOK

75 13.03 https://myschool.edu.ru/
TemMe
OO0m1as XxapakTepucTUKa YrjieBOJIOB U bubnuotexa [JOK

76 KJaccu(uKanus yriaeBoJoB (MOHO-, - U 15.03 https://myschool.edu.ru/
MOJIMCaXapHU/Ibl)

- Momnocaxapuibl: GU3MIECKHE CBOWCTBA U 16.03 bub6mmoreka [IOK
HAXOYK/ICHNUE B IIPHPOJIE : https://myschool.edu.ru/

78 [IpuMeHEeHKE TIIOKO3bI, €€ 3HAUCHHE B 20,03 Bu6mmorexa IIOK
JKU3HENEATEILHOCTH OpTaHu3Ma : https://myschool.edu.ru/
Jucaxapunbl: caxapo3a, MajabT03a U bubnuoreka [IOK

79 naxro3a. HaxoxneHnue B npupoe u 22.03 https://myschool.edu.ru/
MIPUMEHEHUE JUCcCaXxapuioB
[Tonucaxapuapl: cTpo€HUE MAKPOMOJIEKYIL, bubnnoreka [JOK

80 dbuznyecKkue 1 XUMUYECKHe CBONCTBA, 03.04 https://myschool.edu.ru/
MIPUMEHEHUE

bu6mmoreka [IOK

81 [TonsiTie 06 NCKYCCTBEHHBIX BOJIOKHAX 05.04 https://myschool.edu.ru/
Pemrenne pacdeTHsIX 3a/1a4 Ha bubnnorexka [JOK

82 ONpeIeNIeHUE A0JIU BbIX0Ja IPOIYKTa 06.04 https://myschool.edu.ru/

pE€aknun OT TCOPETHUIYECKHN BO3MOKHOI'O




Cucremarusanys U 0000IeHrE 3HAHUI 110

bu6mmoreka [IOK

83 10.04 .
pasaeny https://myschool.edu.ru/
KoHTposbHast pabota 1o Teme bubmuorexa [JOK

84 "Kucnoponcoaeprkaniue opraHuIecKue 11.04 https://myschool.edu.ru/
coenuHeHus"
AMUHBIL: KTaccupUKAIK, CTPOCHUE bubmuorexa [JOK

85 MoJIeKyJ1, o0uiast popMmyiia, usomepus, 12.04 https://myschool.edu.ru/
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA

%6 XHMMHUUECKHE CBOMCTBA alu(paTUUECKUX 17.04 but6mmoreka [IOK
AMIHOR . https://myschool.edu.ru/

&7 AHUIIMH: CTPOEHUE AHWIMHA, OCOOEHHOCTH 16.04 bubmiorexa [IOK
XUMHUYECKUX CBOMCTB aHUJIMHA . https://myschool.edu.ru/

28 CrocoOblI TIONTyYeH s ¥ IPUMEHEHHUE 20,04 Bu6mmorexa IIOK
ATMhaTHYECKUX AMHHOB . https://myschool.edu.ru/
AMHHOKHCIIOTBI: HOMEHKJIATypa U bubnuoreka [IOK

29 u3oMepusi, (pu3nyecKre CBOMCTRA. 24.04 https://myschool.edu.ru/
OtnenbHbIE PEACTABUTENH O '
AMHHOKHCIIOT
XHUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX bu6mmoreka [JOK

90 OMOJIOTHYECKOE 3HAYCHHE aMHHOKHUCIIOT. 26.04 https://myschool.edu.ru/
CuHTE3 ¥ THAPOJIN3 TENTHAO0B

o1 Benku Kak IpupoaHbIE MOJTUMEPEI; 7 04 Bubmmoreka [IOK
CTPYKTYpBI GEIKOB . https://myschool.edu.ru/

bu6mmorexa [IOK
92 XuUMHUYeCKHe CBOMCTBA OEITKOB 01.05

https://myschool.edu.ru/




A30TcoepIKaIre reTepOIUKINIECKHIE

bu6mmoreka [IOK

93 coenuHeHUs. HyKIIeMHOBBIE KUCITOTHI: 03.05 https://myschool.edu.ru/
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POJIb
[TpakTuueckas padora Ne 4. Pemenne bubmuorexa [JOK

04 JKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME 04.05 https://myschool.edu.ru/
"A30TcoAepKalle OpraHuYeCKUe
coeuHeHus"
[TpakTuueckas padora Ne 5. Pemenue bubmuorexa [JOK

95 SKCIIEPUMEHTANBHBIX 33124 10 TEME 08.05 https://myschool.edu.ru/
"Pacno3HaBaHue OpraHuYeCKux
coeMHeHuin"
KonTtponpHast padora o Teme bubnnorexa [HOK

96 "A30TcoaepKale OpraHnyecKue 10.05 https://myschool.edu.ru/
coeMHeHus"
OCHOBHBIC TTOHATHS XUMUHU bu6mmoreka [IOK

97 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U 11.05 https://myschool.edu.ru/
METO/Ibl UX CHHTE3a —IIOJIMMEPHU3aLIUS U
MOJIMKOHICHC AU

08 [Tnactmaccsl. YTuiusanus u nepepaborka 15.05 ngg;;ii:ﬁ:jloeﬁu o
MJIacTHKA : S

99 DIIacTOMEPHI: HATYPAIBHbIN 17.05 BH6J.IH0TeKa HOK
CHUHTETHYECKHE Kayuyku. Pe3una : https://myschool.edu.ru/
BonoxkHa: HatypalibHbIE, UCKYCCTBEHHBIE, bubnmoreka [JOK

100 cuHTeTnueckue. [lomumeps! ciennaabHOTO 18.05 https://myschool.edu.ru/
Ha3HAYCHUS

101 I[MpakTuueckas padora Ne 6. Penienune 5505 Bubnmorexa IIOK

SKCHCPUMCHTAJILHBIX 3a/la4 110 TCMC

https://myschool.edu.ru/




"Pacmio3HaBaHue mjacTMacc U BOJIOKOH'

O00011IeHNE U CUCTEMATU3ALUS
102 W3YVUYEHHOI'0 MaTepuaia 1o TEME 1 24.05 buGnnorexa LIOK
" i P " ' https://myschool.edu.ru/
BricokomMonieKysipHbIE COEAUHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnbsie IIpakruyeckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

{ Atom. CocTaB aTOMHBIX sifep. X UMUUYECKHUI Bubsmorexa IIOK
y7eMenT. V30TOMmEL 1 https://myschool.edu.ru/

5 CTpoeHuE DIIEKTPOHHBIX 000JI0YEK ATOMOB, bubmiorexa LIOK
KBAHTOREIE THCIA 1 https://myschool.edu.ru/

3 Knaccupukanys XuMHUYECKUX 2JIEMEHTOB bubmorexa [HOK
(s-, p-, d-, f-311EMeHTDI) 1 https://myschool.edu.ru/

b b b

4 Pacripeie/ieHue DIIEKTPOHOB 110 aTOMHBIM bub6morexa [HOK
op6uTaIM 1 https://myschool.edu.ru/
DneKTpOHHBbIE KOH(UTYpAIIH aTOMOB bubnunorexa [JOK

5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1 https://myschool.edu.ru/
COCTOSTHUM

6 DIeKTPOHHbIE KOH()UTYpALUH HOHOB. | bubmorexa IIOK
DIeKTPOOTPHLATENLHOCTD https://myschool.edu.ru/
[Iepnonnueckuit 3akoH u Ilepnonnueckas bubnnoreka [JOK

7 cUcTeMa XUMMHUYECKuX 3nemMeHToB [I. U. 1 https://myschool.edu.ru/
MeneneeBa, CBsA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB bubnuotexa [JOK

8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU 1 https://myschool.edu.ru/
MIPOCTHIX M CJIOKHBIX BEHIECTB 10 IPyIaM




" rnepuoaam

CucreMaruzanys 1 00001IeHe 3HaHNUH 110

bubmuoreka [JOK

"MoJiipHasi KOHIIEHTparus'"

9 .
TeMe https://myschool.edu.ru/
Bunnl xumndeckou cBsi3u. MexaHu3MEI bubmuorexa [JOK

10 00pa30BaHMs KOBAJICHTHOW CBSI3H. https://myschool.edu.ru/
Bonoponnas cBa3p. MexmolieKysipHble
B3aHUMOJICUCTBU
BaneHTHOCTh M BaJICHTHBIE BO3MOKHOCTH bu6mmoreka [IOK

11 aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpbI https://myschool.edu.ru/
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

12 IIpeacTaBaeHns O KOMILUIEKCHBIX Bub6mmorexa IIOK
COEIMHEHUAX: COCTaB U HOMEHKJIaTypa https://myschool.edu.ru/
BemecTsa MOJIEKyIISIPHOTO U bu6mmoreka [IOK

13 HEMOJIEKYJISIPHOTO CTpOEHUs. THIIBI https://myschool.edu.ru/
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
BEIIECTB

14 [ToHATHE O AUCTIEPCHBIX CUCTEMAX. but6mmorexa IIOK
[IpencraBneHue 0 KOJUIOUIHBIX pacTBOpax https:/myschool.edu.ru/
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U bubnnoreka [JOK

15 HEHACHIIEHHBIE, PACTBOPUMOCTb. https://myschool.edu.ru/
Kpucrannoruaparst

16 Crioco0bI BEIpaXkKeHHUs: KOHIIEHTPAIUH brbmorexa LIOK
PACTBOPOB https://myschool.edu.ru/
Pemenue 3agad ¢ UCMOJIb30BAHUEM MTOHSITHI bubnuorexa [JOK

17 "MaccoBasi 1011 pacCTBOPEHHOIO BemlecTna", https://myschool.edu.ru/




Krnaccudukanusa u HoMeHKIaTypa

bu6mmoreka [IOK

18 )
HEOPraHWHEeCKHX BEIIECTB https://myschool.edu.ru/
19 Cucremaru3zaims 1 00001IeHre 3HaHu# 1Mo Bubmmoreka IIOK
TeMe https://myschool.edu.ru/
Kontposbnas padora mo Temam "CtpoeHue bubmuorexa [JOK
atoma. [leproauueckuii 3aKOH U https://myschool.edu.ru/
20 [Tepuoauueckas cucreMa XUMHUYECKUX
anemenTtoB JI. 1. Menpaeneesa", "Ctpoenue
BemecTBa. MHOTooOpasue BemecTs"
Kiaccudukanms XuMruIecKux peakii B bu6mmoreka [IOK
HEOPraHWYeCKON U OpraHuvYeCKON XUMHUH. https://myschool.edu.ru/
21 3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEaKIIUSIX
2 TeruoBbie >3GPEKTH XUMUIECKHX PEAKIIHIA. brbmorexa [IOK
TepMOXHMHUECKHE yPaBHEHHS! https://myschool.edu.ru/
3 Brruucienust mo ypaBHEHUSIM XUMHUECKUX Bubsmoreka [OK
peakuuii 1 TepPMOXUMHUYECKUM YPaBHEHUSM https:/myschool.edu.ru/
CKOpOCTh XMMHYECKOU peaKkilnu, eé bu6mmoreka [IOK
24 3aBUCHUMOCTH OT Pa3JIMYHBIX (PaKTOPOB. https://myschool.edu.ru/
Karanms u xkatanuzaropsl
bubmuorexa [JOK
25 I'oMOreHHBIE U T€TEPOTEeHHBIEC PEAKIIUU https://myschool.edu.ru/
[TpakTuueckas padora Ne 1 mo Teme bu6mmoreka [JOK
26 "BrnusiHue pa3nuyHbIX GaKTOPOB HA https://myschool.edu.ru/

CKOPOCTh XUMUYECKON peakiuu"




OO6parumbie 1 HEOOPATUMBIE PEAKITUH.

bu6mmoreka [IOK

27 XHMHUYECKOE PABHOBECHE https://myschool.edu.ru/
[IpakTrueckas padota Ne 2 o Teme bubmuorexa [JOK

28 "BnusiHue pa3nuyHbIx GaKTOpOB Ha https://myschool.edu.ru/
M0JIOKEHNE XMMHYECKOTO paBHOBECHS"
DIIEKTPOJIUTUYECKAS] TUCCOIUALIHS. bu6mmoreka [IOK

29 CunbHble U crabbie 11eKTponuThl. CTeneHb https://myschool.edu.ru/
JUCCOLUAIIUU
Nonnoe npoussenenue Bojsl. Cpena bubnnorexa [HOK

30 BOJHBIX pacTBOpoB. Bogoponublit https://myschool.edu.ru/
nokasarenb (pH) pactBopa

31 Cupponns coneil. Peakuuu, mporekaromme B bubmiorexa [IOK
PACTBOPAX SIMEKTPOIHTOR https://myschool.edu.ru/
[IpakTuueckas padora Ne 3 o Teme bubnnoreka [HOK

32 "XUMHYECKHE PEAKIIUU B PACTBOPAX https://myschool.edu.ru/
3IEKTPOJIUTOB"
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnorexa [JOK

33 peakuuu. Baxuenmme oKUCIUTENN U https://myschool.edu.ru/
BOCCTaHOBUTENH

34 MeToj1 31eKTpOHHOTO (JIEKTOHHO- brbsmorexa LIOK
MOHHOTO) Gananca https://myschool.edu.ru/

15 DNIEKTPOJIN3 PACTBOPOB U PACIIIIABOB bu6miorexa [OK
BEIECTB https://myschool.edu.ru/

bu6mmorexa [IOK
36 Pemrenne 3ama4 pa3nuyHbIX TUIIOB

https://myschool.edu.ru/




bu6mmoreka [IOK

37 Pemenue 3ana4 pa3in4HbIX TUIIOB https://myschool.edu.ru/

18 CucremMaTH3aIms 1 0000IIeHUEe 3HAHUT TI0 bubmorexa [OK
Teme "XuMmueckue peakipu” https://myschool.edu.ru/
KonTtponsHas paboTa 110 Teme bubmuorexa TIOK

39 "X HMHYeCKHE peaKiiu’ https://myschool.edu.ru/
[Tonoxxenue Hemeramios B [lepuoanyueckoit bubnuorexa [JOK

40 CHUCTEME XUMUYECKUX AieMeHToB [I. U. https://myschool.edu.ru/
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Pu3nYecKre CBOMCTBA HEMETAJLIOB

41 AJIIOTpOIIHS HEMETAILIOB (Ha IIPUMEPE bubsmorexa LIOK
KHCT0pOTa, cepbl, hochopa 1 yrieposa) https://myschool.edu.ru/

14 Bonopox: nmonyduenue, GU3HIECKHE U bubmuorexa [IOK
XMMHYECKHE CBOMCTBA. [ 'upuIbI https://myschool.edu.ru/
l"ajiorensl: HaX0XIEHHUE B IPUPOJE, bubnuoreka [IOK

43 CHOCOOBI OTyUYeHUs], PU3NYECKUE U https://myschool.edu.ru/
XMMHYECKHUE CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue bubnuoreka [IOK

44 KHUCIIOpOoAcOoAepIKaIINE COETUHEHUS https://myschool.edu.ru/
raJOr¢HOB
JlaGopaTopHbIe ¥ TIPOMBIIIIEHHBIE CTIOCOOBI bubnuorexa [JOK

45 IoJTy4eHus rajoreHos. [Ipumenenue https://myschool.edu.ru/
TaJIOT€HOB U UX COCIUHEHUN
[IpakTuueckas padora Ne 4. Pemenue bubnnorexka [JOK

46 JKCHEPUMEHTAIBHBIX 3a/1a4 10 TEME https://myschool.edu.ru/

"Tanoreus!"




Kucnopon: naboparopusie u
MIPOMBIIIIJICHHBIE CTIOCOOBI MTOTYYCHHS,

bu6mmoreka [IOK
https://myschool.edu.ru/

47 .
(du3nUecCKre U XUMHUIECKIE CBOHCTBRA.
O3o0H. [IpumeHeHue KUCI0poia U 030HA
bu6mmoreka [IOK
48 OKcHibI ¥ EPOKCUIBI https://myschool.edu.ru/
bu6mmoreka [IOK
49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB https://myschool.edu.ru/
Cepa: HaXOXKJIEHUE B IPUPOJIEC, CITOCOOBI bubnuotexa [JOK
50 noJiydeHus1, GU3NYECKUE U XUMUYECKHE https://myschool.edu.ru/
CBOMCTBa
bu6mmorexa [IOK
51 Ceposoznopon, cyiabhus https://myschool.edu.ru/
5 Kucnopoacoaepskaiiie CoeIMHEH s CEPBL. bubmuorexa [IOK
Oco0EeHHOCTH CBOWCTB CEPHOM KUCIOTHI https://myschool.edu.ru/
[IpakTuueckas paborta Ne 5. Permenue bubnunorexa [JOK
53 JKCIEPUMEHTANIbHBIX 3a7a4 1o Teme "Cepa https://myschool.edu.ru/
u e€ coeuHeHus"
A3OT: HaXOXJIeHUE B PUPOJIE, CITIOCOOBI bubnunorexa [JOK
54 NOJTy4eHUs, GPU3NYECKUE U XUMUUYECKHUE https://myschool.edu.ru/
CBOMCTBa. AMMUAK, HUTPUIBI
55 KucnopozcoepsKalye coeJMHEHNs a30Ta. brbsmorexa LIOK
OcOGEHHOCTH CBOMCTB a30THOM KUCIOTBI https://myschool.edu.ru/
56 [IpuMeHeHHe a30Ta ¥ ero COeAUHEHUI. Bubmorexa [OK

A30THBIE y10OpEeHUS

https://myschool.edu.ru/




dochop: HaxOXKIEHHUE B IPUPOJIE, CIIOCOODI

bu6mmoreka [IOK

57 noJy4eHus, GU3NIECKUE U XUMHUYECKHUE https://myschool.edu.ru/
cBoricTBa. @ochuas! u hochun

58 Oxcuasl hocdopa, Gochopcoaepxamue bubnmorexa IOK
kucioThl. Comu hochopHOH KUCTOTHI https://myschool.edu.ru/
[Ipumenenue Gpochopa U ero CoeJMHEHUIA. bubmorexa LIOK

59 docdopHbIe y106peHus https://myschool.edu.ru/
[IpaxTuueckas padora Ne 6. Pemenue bubnnorexa [HOK

60 IKCIIEPUMEHTAIIbHBIX 3a7a4 110 Teme "A30T https://myschool.edu.ru/
u hochop u ux coeuHEHU"
Yraepoa: HaXOXKJIEHHE B IPUPOJIE, bubnuotexa [JOK

61 QIIOTPOITHBIE MOTUPUKANNN; (PU3HUSCKUC https://myschool.edu.ru/
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHHE

& Oxcup yraepoga(Il), okcun yrepoaa(IV), bubnmorexa [IOK
YTOJTBHAS KHCITOTA | 68 COMI https://myschool.edu.ru/

bu6mmoreka [JOK

63 Penienue 3a1a4 pa3In4yHbIX TUIIOB https://myschool.edu.ru/
Kpemuuii: HaxoxieHue B IpupoJe, bubnnoreka [JOK

64 CocoObI NOTYYEHHUs, PU3NUECKUE U https://myschool.edu.ru/
XMUMHYECKHE CBOUCTBA
Oxcun kpemuns(IV), KpeMHHEBas KUCIIOTA, brbsmorexa LHOK

65 CHITHKATEL https://myschool.edu.ru/

66 [IpuMeHeHHe KPEMHHMS U €70 COETMHEHHIA. brbmorexa LIOK
Crexio, ero moyry4eHue, BUAbI CTEKIIA https://myschool.edu.ru/

67 Pemenue 3agau pa3nuyHbIX TUIIOB bubnmoreka [JOK




CucreMaruzanys 1 00001IeHe 3HaAHUHI 110

https://myschool.edu.ru/

bu6mmoreka [IOK

68 teme "HemeTanas" https://myschool.edu.ru/
KonTtponsHas paboTa 1o Teme bubuorexa TIOK

69 "HemeTauis" https://myschool.edu.ru/
AHau3 pe3ysIbTaToB KOHTPOJIBHON paboThl, bu6morexa [HOK

70 KOPPEKLHS OLHGOK https://myschool.edu.ru/
[Tonoxxenue metaiuioB B Ilepuoanyeckoii bubnuorexa [JOK

71 CUCTEME XUMHUUYECKUX DIIEMEHTOB. https://myschool.edu.ru/
OCOOEHHOCTH CTPOCHUS SJCKTPOHHBIX
000JI09€K aTOMOB METAJLJIOB

- O6upe hu3MIeCKre CBOMNCTBA METAILIOB. bubnuorexa TIOK
[IpumeHeHne MeTalIOB B ObITY M TEXHUKE https://myschool.edu.ru/

bu6mmoreka [JOK
73 CnnaBsl MeTauioB. Koppo3ust MmeTanion https://myschool.edu.ru/
bu6mmoreka [JOK

74 Pemrenue 3aiay pa3nuyHbIX TUIIOB https://myschool.edu.ru/
DNEeKTPOXUMHUYECKUHN Psi/i HAPSHKEHUIMA bubnuoteka [JOK

75 MmeTtanaoB. O6ye cnocoOb! MOTyYeHUs https://myschool.edu.ru/
METAJLJIOB
O6mras xapakreprucTuka MmeTayioB [A- bu6mmorexa [IOK

76 rpynmnsl [leproandeckoi CucTeMsl https://myschool.edu.ru/

XMMHYECKHX 31eMeHTOB. HaTpuil n kanwmii:
noJiydeHue, GU3NnIecKue 1 XUMUIECKHe




CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

O6mas xapakrepuctruka MetayioB ITA-

rpynmnsbl [leproanueckoi cucTeMsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u

bu6mmoreka [JOK
https://myschool.edu.ru/

7 KaJbLUi: oy4YeHue, Gusndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUN

bubmuoreka [JOK

78 XKécTtrocTh BOIBI U CIOCOOBI €€ yCTpaHEHHS https://myschool.edu.ru/
AmoMunuii: nonydenue, GusnuecKue u brbmmorexa LIOK

7 XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE https://myschool.edu.ru/
AmdorepHbIe CBOWCTBA OKCHA U bubnnorexa [HOK

20 TUAPOKCUJIA aTTFOMUHMUS, https://myschool.edu.ru/
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX
MIPUMEHEHHE

bu6mmoreka [IOK

81 Pemenne 3ana4 pa3an4HbIX TUIIOB https://myschool.edu.ru/
[Tpaktrueckas padota Ne 7. Pemenue bu6mmoreka [IOK

82 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://myschool.edu.ru/
"MeTaJibl TIaBHBIX OArpynm"
OO1mas xapakTepucTUKa METaIOB bubnmnoreka [JOK

23 no604HbIX noarpyn (b-rpymm) https://myschool.edu.ru/
[Teprnoanyueckoil CUCTEMBI XHMHUYECKUX
3JIEMEHTOB

34 du3znuecknue U XUuMHUUECKHE CBOMCTBA bu6mmoreka [JOK

Xpoma U €ro COCHHHCHHﬁ, HUX NPpUMCHCHUC




Baxwueriye coeMHEHUs Maprasiia.

https://myschool.edu.ru/

bu6mmoreka [IOK

85 [Tepmanranat Kajiusi, €ro OKMCIUTEIbHbIC https://myschool.edu.ru/
CBOICTBA
du3nvecKue U XUMHUUYECKUE CBOMCTBA bubmuoreka [JOK

86 Kesesa v ero coequueHui. [lonyuenue u https://myschool.edu.ru/
MIPUMEHEHHE CILJIABOB XKeje3a

- du3nuecKue U XUMUYECKHUE CBOWCTBA MEIH Bubsmoreka [OK
U €€ COCIMHEHUI, UX TPUMEHEHUE https://myschool.edu.ru/
dusnvecKkrue 1 XUMUYCCKHE CBOMCTBA bubmuoreka [JOK

88 LMHKA U €r0 COEAMHEHUH, UX IPUMEHEHHUE. https://myschool.edu.ru/
['iapoKCOKOMITIEKCHI IIMHKA
[TpakTrueckas padota Ne 8. Permenue bu6mmoreka [IOK

89 SKCIIEPUMEHTAJIBHBIX 3a11a4 I10 TEME https://myschool.edu.ru/
"Mertasiel T0OOOYHBIX oArpymm"”

bu6mmoreka [JOK

90 Pemrenue 3aiay pa3nuyHbIX TUIIOB https://myschool.edu.ru/
OGo6LIeHnE ¥ CHCTEMATH3ALHS H3y9€HHOTO brbsmorexa LIOK

91 MaTepnana o Teme "MeTabi" https://myschool.edu.ru/

bu6mmoreka [IOK

92 KonTtponsHas padora no reme "Mertasmibr" https://myschool.edu.ru/
AHanus pe3yibTaToB KOHTPOILHOM paGoTEL, Brbmorexa [IOK

93 KOPPEKIIHs OIIHBOK https://myschool.edu.ru/

04 Ponb xumMun B obecrieueHHH yCTOMYHMBOTO bubnuorexa [IOK

Pa3BUTHA YCIIOBCUYCCTBA. Ilonsatue o




HAaY4YHBIX MCTOAaX UCCICA0OBaHN BEIICCTB

HaquLIe IIPUHIHIIBI OpraHnu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

95 1
[TpombInIEHHBIE CITOCOOBI TTOTYYCHUS
BOKHEHIINX BEILIECTB
96 XUMHMUYECKOE 3arpsA3HEHUE OKPY/KAIOLIECH | bubmorexa [OK
CpEIIbl U €T0 TOCTICICTBHS https://myschool.edu.ru/
97 XuMHS 1 37I0POBbE YEIOBEKA. | bu6nnoreka [IOK
JlexapcTBeHHBIE CpECTBA https://myschool.edu.ru/
08 Xumus nuiy. Poias xumun B o0ecrieueHnu | bubmorexa [IOK
IUILEBON OE30I1aCHOCTH https://myschool.edu.ru/
99 Kocmerndeckne u napproMepHble CpeICTBA. | bubmmoreka [IOK
BreITOBas XUMHUS https://myschool.edu.ru/
XuMus B CTPOUTENLCTBE. BakHelue bubnuoreka [IOK
100 CTPOUTEIBHBIC U KOHCTPYKLIMOHHBIE 1 https://myschool.edu.ru/
MaTepuabl
101 XHMHS B CEJICKOM XO3SICTBE. | bubmoreka [IOK
OprannyecKue 1 MUHEPAIbHBIE YI0OPEHUS https://myschool.edu.ru/
102 Cucremaru3anus 1 0000IIeHUE 3HAHUH TT0 | bubimoreka IIOK
TEME https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME







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

» Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A., JIEBkuH
A.H., AkuuonepHoe o6iectBo «M3narensctBo «IIpocBeiienues

Xumwst, 10-i1 kmace/ O.C. T'abpuensn, U.I'. Octpoymos, C.A. CnagkoB.- MockBa:
[IpocBenienue, 2022

Xumust: YrayoneHnslid ypoBeHb: 10 kiacc: yueonuk/ B.B. Epemun, H.E.
Ky3bmenko, B.W. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; noa. pea. B.B. Jlynuna-
M.: lpoda, 2020.-446

Xumust: YrayOnenHsiil yposens: 11 knacc: yueonuk/ B.B. Epemun, H.E.
Kysbemenko, A.A. [Ipo3nos, B.B. Jlynun; noa. pex. B.B. Jlynuna- M.:

[Ipocsemenne, 2021.-478

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
1. https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
himiya_klass-10_umk-liniya-umk-o-s-gabrielyana-himiya-10-11/

2. http://www.fipi.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bu6mmoteka IIOK https://myschool.edu.ru/
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