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HOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma o XMMHUHM Ha YpOBHE CpEIHEro 00Iero oOpa3oBaHUs
pa3zpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
obpazoBanun B Poccuiickoit deneparuny», TpeOOBaHUA K pe3ybTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTEILHOM MPOrpaMMBbI cpesiHero ooiero oopazoBanusi(DOIT
COO), npencraBiaeHHbix B denepaqbHOM TIOCYIapCTBEHHOM 00pa30BaTEILHOM
crannapre COO, c yuérom Konuenuuu mnpemnogaBaHus Y4yeOHOTO IMpeaMera
«Xumus» B oOpa3zoBaTenbHBIX opranm3auusix Poccuiickoii  ®Denepanuu,
peanu3yronmx OCHOBHBIE 00pa30BaTelbHbIEC MPOrPAMMBI, 1 OCHOBHBIX MTOJIOKEHUIM
«Crpareruu pa3sutus Bocnutanus B Poccuiickoit @enepanuu Ha nepuof 10 2025
rona» (Pacnopsixenue [IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.), a Takxke c
yaétoM (enepaibHON paboyeil mporpaMMbl BOCITUTAHUS.

XuMusi Ha YpoBHE YriayONE€HHOTO W3Yy4YeHUs 3aHUMaeT Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro ooOpa3oBanus yuamuxcsa 10-11 xmaccos.
N3yuenne mnpenmera, peaquzyeMoe B YyCIOBHSIX Ju(depeHIIUPOBAHHOTO,
npouibHOrO0 00y4YeHMs, MPU3BAHO OOecrneunuTh O00IIe00pa3oBaTENbHYI0 U
OOIIIEKYIbTYPHYIO TOJTOTOBKY BBIMTYCKHHUKOB IIKOJIBI, HEOOXOJUMYIO IS
aJanTalui UX K OBICTPO MEHSIIOIIMMCS YCIIOBUSIM KU3HU B COLIUYME, a TaKxKe st
OPOJOJKEHUsT OOy4YeHHsl B OpraHu3alusax Npo(ecCHOHAIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJSIETCSI OJJHON U3 MPUOPUTETHBIX AUCIUILINH.

B nmnporpamme mno XMMHM Ha3Hau€HHE MOpeameTa «XUMUSD) MOIy4daeT
NOAPOOHYI0  WHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOIOJIATAIOIIUMHU
nonoxkeausiMu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJieH, Coaep KaHus,
pe3yiabTaToB OOy4YeHHs: U TpeOOBaHUW K YpPOBHIO TMOJTOTOBKH BBIITYCKHUKOB.
CBUACTENBCTBOM TOMY SBJISIOTCS CJEAYIOIIME BBIMOJIHSEMBIE MPOrpaMMOil 10
XUMUU (QYHKIHH:

e uHGOPMAIMOHHO-METOANYECKAsI, peaau3alus KOTOpou oOecrneunBaeT

IMOJYUYCHUC MPCACTABJICHUA O LCIIAX, COACPIKAHUU, 06H1€I>i CTpAaTCrun O6y‘{€HI/I}I,



BOCIIMTAHUS W Pa3BUTHS OOYYAIONIMXCS CPEACTBAMH IpPEIMETa, H3y4acMoro B
paMKax KOHKPETHOTO MPOQHIIS;

® OpraHM3aIOHHO-THIAHUPYIOIIAs, KOTOpast peyCMaTpUBACT
oTpejelieHUe: TPUHITUIIOB CTPYKTYPUPOBAHUS U TIOCIICIOBATEIBHOCTH H3yUYEHUS
y4e0HOro MaTepuala, KOJMYECTBEHHBIX M KAUeCTBEHHBIX €r0 XapaKTePUCTHK;
MOJIXO0B K (DOPMHPOBAHHUIO COJCPKATCILHONH OCHOBBI KOHTPOJS M OICHKH
00pa30BaTeNIbHBIX JOCTHKCHHUI OOYYalOIIMXCsS B paMKax UTOrOBOM aTTECTAllMU B
(bopMe eTMHOTO TOCYIaPCTBEHHOI'O K3aMeHa 110 XHUMHH.

[TporpamMma it yriayOiIEHHOTO U3yUEHUS XUMHH:

® YCTaHABJIWBAaCT WHBAPHUAHTHOE IMPEIMETHOE COJICP)KaHUE, 00s3aTelIbHOC
JUTS M3yYCHUS B paMKax OTACIbHBIX MPOodUiICH, mpeaycMaTprBaeT pacipe/IeiCHHE
U CTPYKTypHpPOBaHHE €ro II0 KjaccaMm, OCHOBHBIM  COJIEP)KATEIbHBIM
JUHUSIM/pa3fiesiaM Kypca;

e 1aéT MPUMEPHOE pacrpejeiiecHue y4eOHOro BPEMEHH, PEKOMEHIYEeMOTro
JUTS. U3YYCHHS OT/ICIBHBIX TEM;

e mpe/iaracT IMPUMEPHYIO ITOCIICOBATCILHOCTh H3YYCHHS] Y4eOHOTrO
MaTepuaga C Y4ETOM JIOTUKA IIOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e 1aéT METOAMYCCKYIO HHTEPIPETAIUIO [IeJICH U 3a/1a4 U3YUYCHHS MpeaMeTa
Ha yriIyOJICHHOM YPOBHE C yUETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME CPETHETO
oOmero  oOpa3oBaHMs, CONEPKATEIBHONW  XapaKTEPUCTUKU  TUIAHUPYEMBIX
PE3yJIbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBI CPETHETO OOIIIEeTro
oOpa3oBaHHs (JIMYHOCTHBIX, METANPEIMETHBIX, TPEIMETHBIX), a TaKKe C YU4ETOM
OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIbHBIX JCHCTBHI 00YYAIOIIEroCs 110 OCBOCHHUIO
COJICPIKaHUs ITPeIMETA.

[To BceM Ha3BaHHBIM TMO3HMIHSIM B MPOrpaMMe MO XHUMHH MPEAyCMOTpEHa
IIPEEMCTBEHHOCTh C OOY4YCHHEM XHMHH Ha YPOBHE OCHOBHOIO OOIIEro

o0pa3oBaHUs.



B coorBerctBuM ¢ KoHuentryaiapHbiMM nosoxkeHusMu PI'OC COO o
Ha3HAYeHUH NPEeIMETOB 0a30BOro M yriayONEHHOTO YpOBHEH B CUCTEME
nuddepeHIMpoBaHHOTO OOyYEHHUsI HAa YPOBHE CpeaHero ooimero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YIUIYOJIEHHOIO W3Y4YEHHUs HANpaBJIeH Ha peau3aluio
IPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TAlOM MOJYYEHHS] XUMUYECKOTO 00pa3oBaHus
B paMKax H3yYEHHUs CHEUUAJIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCLMIUIMH B By3axX U OpraHu3alusix cpelHero npodecCuoHalibHOr0 00pa3oBaHusl.
B arToi1 cBsA3u n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HA
paclmiMpeHue | YriayOJeHHEe TEOPEeTUYECKOM U MPaKTUYECKOM IMOATOTOBKU
o0ydJaronmxcsi, BRIOpPABIIMX OMpPeNeAEHHbI MPOoGUIh 00y4YeHUS, B TOM YHCIE C
NEPCIEKTUBOM  MOCJIEAYIOIIEro IOJYYeHHs] XHMHUYECKOro oOpa3oBaHHMs B
opraHm3zalusax mnpodeccuoHalbHOro oOpa3oBaHus. Hapsny c 3tuMm, B cBerte
tpeboBanniit ®I'OC COO k miIaHUpyeMbIM pe3ysibTaTaM OCBOCHHS (enepanbHOM
00pa3oBaTesbHOM MPOrPaMMBbI CpETHETO O0IIEro 00pa3oBaHus U3YUEHHUE MpeIMeTa
«XUMUs» OPUEHTUPOBAHO TAKXKE Ha PEIlIEHHE 3a/1a4 BOCIUTAHUSA U COLUAIBLHOTO
pa3BuTUsl OOydaronuxcs, Ha (GOPMUPOBAHHE Yy HHUX OOIIECHHTEIIEKTYaJIbHbBIX
YMEHUM, YMEHUN paluoHaIM3aluyd y4eOHOro TpyJa M OO0OOLIEHHBIX CIOCOOOB
NEeATENbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAIPEAMETHBIN XapakTep.

CocTaBnsOIUMH NpeaMeTa « XUMUsSD» Ha YPOBHE yriayOJEHHOTO M3y4YEHUs
ABISIFOTCS  yrIyOn€HHble Kypchl — «Opranudeckas xumus» U «OOmias u
HeopraHudeckas xumus». [lpu onpeneneHun noaxon0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3allMM COJEPKAaHMUSI 3TUX KypcOB B IporpamMme IO XMMHH 32 OCHOBY
npuHsATh nojoxenust PI'OC COO o paznuuusx 6a30BOro U yriryOaEHHOro ypoBHEH
U3YUYECHUS TIpEeIMETA.

OcHoBy conepxkaHusi KypcoB «Opranumyeckas xumusi» u «OOmas u
HEOpraHWYecKas XHUMHS» COCTABJISET COBOKYMHOCTb NPEAMETHBIX 3HAHUM U
YMEHUH, OTHOCAIIUXCSA K 0a30BOMY YPOBHIO M3yU€HHs MpeaMeTa. JTa CUCTeMa
3HAaHUM TMOJy4aeT ONpeleN€HHOE TEOPETUUYECKOE JIOMOJHEHUE, I03BOJISIOIIEE

OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIbIINUM 00BbEM (haKTOJIOTMYECKOr0 MaTepurala.



Tak, Ha yrayOn€HHOM ypOBHE H3y4Y€HHUs MpeAMeTa oOecreueHa BO3MOKHOCTh
3HAYUTENILHOTO YBEINYEHHS 00BbEMA 3HAHUIN 0 XUMUYECKUX 2JIEMEHTAX U CBOMCTBaX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIITyOJeHUs PEACTaBICHUI O CTPOCHUN
BEIIECTBA, XUMHYECKOM CBSA3M U 3aKOHOMEPHOCTSX IPOTEKAHMsI peakLui,
paccMaTpuBaEeMbIX C TOUKHM 3PEHMSI XMMHYECKOM KHHETHMKH U TEPMOJIMHAMHUKH.
N3yuenne nepuomnueckoro 3akoHa u llepuoamyeckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXaHUYECKUX MTPEACTABICHUIX
O CTpOEHMM aroma. XHUMHYECKas CBS3b OOBACHAETCS C TOYKH 3pEHUs
SHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U pa3pyLICHUH, a TAKXKE C TOUKU
3peHHs] MEeXaHU3MOB €€ oOpa3oBaHus. V3yueHue TUIIOB pEeakUWid JOIMOJHSAETCA
(opMuUpOBaHHEM MPEACTABICHUM 00 DJIIEKTPOXMMUYECKMX Ipoleccax |
AJIEKTPOJIM3€E PACIUIaBOB U pacTBOPOB BEIIECTB. B Kypce opraHnyeckoi XMMHUH NPH
pacCMOTPEHUM PEAKLMOHHON CIIOCOOHOCTH COEQUHEHUH yaenserca ocoboe
BHHUMAaHUE BOIIPOCaM 00 AJIEKTPOHHBIX 3PPEeKTax, 0 B3aUMHOM BIIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKII1i.

Ocoboe 3HaueHWe HMEEeT TO, YTO Ha COJEpKAaHHE KYypPCOB XHUMHUHU
yIriyOJEHHOTO YPOBHS U3YUYEHHMS AJIs1 KIACCOB ONpPEAeNIEHHOr0 npodus (TJIaBHbIM
00pa3oM Ha X CTPYKTYpPY U XapakTep AOMOJHEHUH K 0OUIel cucTeMe MPeAMETHBIX
3HaHWI1) OKA3bIBAIOT BIUSHUE CMEXHBIE MPEAMETHL. TakK, HaIpuUMeEp, B COACPKAHUN
npeaMeTa Juis KJIACCOB XUMHUKO-(DHU3MUECKOro npoduiis Oonblioe 3HadyeHne OyayT
UMETH 3JIEMEHTHI Y4eOHOro MaTepuana mno odmen xumuu. [lpu uzyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjeslaH Ha OOLIHOCTh METOAOB IO3HAHUA,
OOIIHOCTh 3aKOHOB U TEOPHUI B XUMUHU U B (PU3UKE: AaTOMHO-MOJIEKYJISIpHAsL TEOpUs
(MoJIeKyJIsIpHast TEOPUsI B (PU3UKE), 3aKOHBI COXPAHEHHSI MacChl U SJHEPTUH, 3aKOHBI
TEPMOANHAMMKH, DJIEKTPOJIN3A, IPEICTABIECHUS O CTPOCHUH BEILIECTB U IPYTOE.

B To e BpeMs B cCoOJAepKaHMM TMpeaMeTa s KIJIAacCOB XHMHKO-
Onosornyeckoro npoduias OOJIbIIMKA YIeNbHBIA BeCc OyJeT UMETh OpraHHyYecKas
xumus. B aToM ciyuae nmpenocTaBisieTcss BO3MOKHOCTB JUIs1 00J1ee 00CTOATEIBHOTO

pacCMOTpPEHUS] XUMUUYECKON OpraHu3alui KJIETKH KaKk OMOJIOTMYeCKOM CUCTEMBI, B



COCTaB KOTOPOW BXOHAT, K INPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTBI, KakK
JIUTIA]IBI, OCJIKH, YTJIEBOABI, HYKJICHHOBBIE KUCIOTHI B Apyrue. [Ipu aTom 3HaHUS O
COCTaBE M CBOMCTBAaX MPEJCTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB
CIIy’KaT OCHOBOW JUISi M3YYEHHUS CYIIHOCTH MPOIECCOB (DOTOCHUHTE3a, JIbIXaHUS,
MUIIICBAPCHMUSI.

B muane QopMupoBaHUsS OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHUS
00I11IeHayYHBIX METOOB MTO3HAHUS U OIbITA MPAKTUYECKOT0 MPUMEHEHHUS HAyYHBIX
3HAHUU H3y4YeHUE MpeaMeTra «XUMHUS» Ha YriayOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIIPEMETHBIX CBSI3SIX C Y4YEOHBIMH TpeAMETaMH, BXOJAIIMMH B COCTaB
npeaMeTHBIX oOracteil «EcTecTBeHHO-HaydHBIE TpenMeTb», «MaTtemaTuka u
uHdopmaTrka» u «Pycckuii sI3bIK U TUTEpATypaY.

[Ipu wm3ydyenun ydeOHOro mpeamera «XUMHS» Ha YIIIyOJIEHHOM YpOBHE
Tak)ke, KaKk Ha ypOBHE OCHOBHOT'O U CpeAHero oodiiero oopasoBaHus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MepBOCTENIEHHON 3HAYUMOCTH SBISIETCS (DOPMHUPOBAHHUE OCHOB
HAyKM XUMHUHA Kak O0O0JIaCTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJI0BEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Perienne
9TOM 3ajauM Ha YIIYOJEHHOM YpOBHE H3YyYEeHHs IMpeaMera IpearoJiaraet
pean3aIMI0 TAKUX LEIEH, KaK:

e (opMupoBaHue NpEACTaBICHUN: O MaTEpUAILHOM €IWHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SBJIECHUUN MPUPOJIbI, O MECTE XUMHUH B CHCTEME
€CTECTBEHHBIX HayK U €€ BeAyllled pojid B 00ECIEYeHUU YCTOMUYMBOTO Pa3BUTHUS
YEeJI0BEUECTBA: B PEIICHUHU MPOOIEM IKOJOTHUYECKOM, SDHEPTETUUSCKON U MHUIIEBOM
OC30IMaCHOCTH, B Pa3BUTHUHU MEJUIIMHBI, CO3JIAaHWM HOBBIX MaTEpPHAIOB, HOBBIX
HUCTOYHUKOB SHEPrUU, B OOECICUCHHH PallMOHAJIBHOTO IPUPOJIOIOIL30BAHUS, B
GboOpMUPOBAaHUM MHUPOBO33PEHUS M OOINEH KyJbTYypbl 4YeJIOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M IPHUPOJTHOU
cpene;

® OCBOCHHUE CHCTEMbl 3HAHWM, JIEKAINMX B OCHOBE XHMHUYECKOMU

COCT&BJIHIOH.I@ﬁ CCTGCTBeHHO-Hay‘IHOﬁ KapTUHBI MHpPA: (I)YHI[aMCHTaJIBHLIX



MOHSTUH, 3aKOHOB M TE€OPUU XHMHUHU, COBPEMEHHBIX IPEACTABICHUN O CTPOEHUH
BEIIECTBA HA  pa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-MOJIEKYJISIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTAX
IPOTEKaHUSI XMMHUYECKHX PEaKIuh, O XMUMHYECKOM pPaBHOBECHH, pacTBOpax M
JUCTIEPCHBIX ~ CHUCTeMax, 00 OOMMX Hay4yHbIX MPUHIHIAX XUMHUYECKOTO
MIPOU3BO/ICTBA;

e (opmupoBanue y oOyyaromuxcs OCO3HAHHOTO MTOHUMAaHHUS
BOCTPEOOBAHHOCTU CUCTEMHBIX XUMUUYECKUX 3HAHUU JJI1 OOBICHEHUS KITIOUEBBIX
uned v mpoOsieM COBPEMEHHOW XUMHH, JJIi OOBSACHEHUS U MPOTHO3UPOBAHUS
SIBJICHUW, HMEIOUIUX €CTECTBEHHO-HAYYHYIO TMPUPOY; TPAMOTHOIO pEUICHUS
po0sieM, CBSI3aHHBIX C XUMUEH, MPOTHO3UPOBAHUS, aHAJIM3a U OIEHKH C TTO3HITHHA
9KOJIOTUYECKON OE€30MacHOCTH TIOCIEACTBUN OBITOBOM W TMPOU3BOICTBEHHOM
JEATEIbHOCTH  4YEJIOBEKA, CBSI3aHHOW C  XMMHUYECKHMM  IPOU3BOJICTBOM,
UCITIOJIb30BAaHUEM U TIEPEepabOTKOM BEIIECTB;

e yrinyOjieHWe TMPEeJACTaBICHUH O  HAay4YHBIX METOJaxX  TO3HaHUS,
HEOOXOAUMBIX JIJIsl IPUOOPETEHUsT YMEHU OPUEHTUPOBATHCS B MHUPE BEIIECTB U
O0OBACHEHHS] XUMUYECKUX SBJICHUM, UMEIOIIUX MECTO B MPUPOJIE, B TPAKTUUECKOMN
JeSITEILHOCTH U MTOBCETHEBHOM KU3HU.

B nnane peanm3zanuu 1mepBOOYEPEIHBIX BOCIUTATEIBHBIX U Pa3BUBAOIINX
GyHKIIUN 1EJIOCTHOM CHCTEMBI cpefHero oOiiero oOpa3oBaHUsl MPU HU3YUYCHUU
npeaMera « XuMHs» Ha yriIyOJIEHHOM YPOBHE 0COOYIO aKTYallbHOCTh IPUOOPETAIOT
TaKue 1EeU U 33/1a4d, KaK:

e BoCNHUTaHUWE YOEXKIEHHOCTH B T[O3HABAEMOCTH SIBICHUW TPUPOIHI,
YBOXKEHHSI K MPOIECCY TBOpPUECTBA B O0JIACTH TEOPETUUYECKUX U MPUKIATHBIX
UCCJICIOBAaHU B XUMHUHU, (DOPMUPOBAHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTHMBAIIMM K OOYYEHHWIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIIO M CaMOBOCIMTAHUIO Ha OCHOBE YCBOCHHS OOIIECYETIOBEYECKUX

IICHHOCTEM;



® pa3BUTHEC MO3HABATEIbHBIX HHTEPECOB, HHTCILICKTYATbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH 00ydJarommxcs, GOPMUPOBAHKE Y HUX CO3HATEIHPHOTO OTHOIICHUSI K
caMo0Opa30BaHUIO W HEMPEPHIBHOMY OOpPa30BaHHUIO KaK YCJIOBHIO YCIICITHOM
Ipo(heCCUOHATLHOM M OOIIECTBEHHOH JIEATEIIBHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0pPOBbIO U TOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

¢ (OpMUPOBaHHE YMEHUH W HABBIKOB Pa3yMHOTO IPHUPOJIONOIL30BaHMUS,
pa3BUTHE SKOJOTUYECKOW KYJIbTYphI, NPUOOPETEHHE OMbITa OOIIEeCTBEHHO-
TIOJIE3HOM IKOJIOTUIECKOM JeSATEITLHOCTH.

OOmiee dYMCIO dYacoB, TPEAYCMOTPEHHBIX /I M3YYCHHS XHMHHM Ha
yTIIyOJIEHHOM YpOBHE CpeiHero odiero oopazoBaHusi, coctaiset 204 yacos: B 10

kiacce — 102 gaca (3 waca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUSA

10 KUIACC

OPTAHUYECKASA XUMUA

Teopernvyeckre OCHOBbI OPraHUYECKON XMMMH.

[IpenMer © 3HAaYeHUE OPraHUYECKOM XUMHH, [MPEACTABICHHE O
MHOT'000pa3uy OPraHUuYECKUX COCTMHECHUI.

DNEeKTpOHHOE CTPOEHUE aroMa Yriepoia: OCHOBHOE U BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOXXHOCTM aroMa yriepoia. XHMHUYECKas CBSI3b B
OpTraHUYECKUX COCTUHEHUAX. TUMbl rHOpUAN3alud aTOMHBIX OpOUTasel yrieposa.
MexaHu3Mbl 00pa30BaHUsS KOBAJCHTHOW CBs3M (OOMEHHBIM M JIOHOPHO-
aKIENTOPHBIN). THUIBI TEPeKpPBhIBAHUS ATOMHBIX OpOMTaNel, ©- W T-CBS3U.
Onunapnasi, 1BOMHAsE M TpoiHas cBsi3b. CrocoObI pa3pbiBa CBSI3€M B MOJIEKYJaxX
opraHndeckux BemecTB. [loHsaTHEe O CBOOOMHOM paaukaie, HykiIeoduie u
anekTpodue.

Teopuss crpoeHust opranudyeckux coeauHennii A.M. byrtinepoa wu
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYPE MOJEKYJ. 3HAYEHUE TEOPUU CTPOECHUS
OpPraHMYECKUX COCAMHEHUM. MOJNeKyJIsapHble U CTPYKTYpHbIE (DOPMYIIBIL.
CrpykTypHble (OpMysbl Ppa3IMYHBIX BHJIOB: pPa3BEPHYTas, COKpalléHHAas,
ckenetHas. WM3omepus. Buael wm3omepun: CTpyKTypHas, NPOCTPAHCTBEHHAS.
DOnexkTpoHHBIE 2((HEKTHI B MOJIEKYIaX OPraHMIECKUX COCTUHEHUN (MHTYKTHBHBIA U
ME30MEPHBIN 3P PEKTHI).

[IpeacraBnenne o kiaccuukanuu OpraHWYecKux BemiecTB. [loHsTHE O©
dbynkunonanpHoM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKIaTypa opranndeckux coeauHenuin (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OT/EJIbHBIX MPEICTABUTENCH.

OcobeHHoCTH U KJaccuUKaisl OpraHudecKux peakiuid. OKUCIUTEIbHO-
BOCCTaHOBUTEJBHBIE PEAKIIMU B OPraHUYECKOW XUMUMU.

OKCNIEPUMEHTAJIbHBIE METOAbl HU3YYEHHUS] BEIIECTB W HX MPEBPALCHUMN:

O3HAKOMJICHUEC C 06pa3uaMH OpraHUYCCKUX BCHICCTB U MAaTCpHUAJIaMH Ha UX OCHOBC,



OMBITHI 110 MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB MPHU HArpeBaHUM (ILUIaBJICHUE,
oOyrauMBaHUE M TOPEHHUE), KOHCTPYUPOBAHUE MOJEECH MOJEKYJ]I OpraHM4ecKHX
BEILIECTB.

Yraesoaopoasl.

Anxanbl. ['oMonoruyeckuit psij ankaHoB, oOmas Gpopmyiia, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJN alKaHoB, SP°-
ruOpuau3alysl aTOMHBIX OpOuTanell yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.

XHUMHUYECKHE CBOMCTBA AJIKAHOB: pEAaKIMU 3aMEILEHUs, H30MEpPU3ALUH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KpEKUHra, ropenus. Ilpencrasienue o
MEXaHU3ME PEaKLUM paJuKaIbHOTIO 3aMEIECHHUS.

Haxoxnenue B mpupose. CriocoObl OMyueHUs: U MPUMEHEHUE alIKaHOB.

Huxnoankanbel. O6mmas GopmMyina, HoMEHKIAaTypa U n3omepus. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJIbIX (IIUKIJIOMPOIAH, IIUKI00yTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, HUKIIOTeKCaH) [UKI0aIKaHoB. CIIOCOOBI MOTYYEHHUS! M IPUMEHEHHE
UKJIOATKAHOB.

Aunkenbl. ['oMonoruueckuid psii alnkeHoB, oOmias ¢popmysia, HOMEHKIIATYpa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AIKEHOB, SP>-THOpH AN3ALMS
aTOMHBIX opOuTanell yrieponaa, 6- U m-cBs3U. CTPYKTypHas M IeOMeTpUYecKas
(umuc-Tpanc-) nzoMepus. duznueckue CBOMCTBA aIKEHOB. XMUMHUYECKHE CBOMCTBA!
peakuMy TMPUCOEAUHEHMS, 3aMEUICHUSI B O-TOJOKEHHE IpU JBOWHOW CBS3H,
noauMepusanuu u okuciieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JABOMHYIO CBs3b. CIOCOOBI MOTYYEHUS! U TPUMEHEHHE aJIKEHOB.

Anxanuensl. Knaccudukaius ankaaueHoB (CONpsHKEHHBIE, U30JIUPOBAaHHBIE,
kymyauposarnuvie). OCOOCHHOCTH BIICKTPOHHOT'O CTPOCHUS U XMMHYECKHX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpsKEHHbBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIuEHOB.

Aunkunbl. ['oMonornueckuil psj aIKuHOB, 0011ast hopmyJsia, HOMEHKJIaTypa 1

HN30MCpHUs. 3J’I€KTpOHHOC U IPOCTPAHCTBCHHOC CTPOCHUEC MOJICKYJI aJIKUWHOB, SP-



ruOpuu3anysl aTOMHBIX OopOuTanei yriepoga. OU3NYeCKue CBOWCTBA AJTKUHOB.
XHWMHYECKUE CBOWCTBA: PEAKLMU PUCOEANHEHUS, TUMEPU3ALMU U TPUMEPHU3ALIUY,
okuciieHHs. KHCIIOTHBIE CBOMCTBA aIKWHOB, UMEIOLIMX KOHIIEBYIO TPOWHYIO CBSI3b.
KauectBenHnsie peakiuu Ha TPOWHYIO CBs3b. CrocoObl MOMyYEeHUs] U IPUMEHEHUE
AJIKUHOB.

ApomaTH4ecKkue YrieBoAOpo bl (apeHbl). ['oMonorudeckuil psii apeHoB,
oOmas ¢opmysa, HOMEHKIATypa U U30MEPUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJIbl OeH30ia. PU3nyecKre CBOMCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEaKLUH 3aMelIeHUsI B O€H30JbHOM KOJIbIIE U
YIJIEBOJLOPOJAHOM pPaAuKalle, PEAKUUN IPUCOECAUHEHUS, OKUCIECHHE TOMOJIOTOB
oenzomna. IlpencraBinenne 00 OPUEHTUPYIONIEM JIEWCTBUHM 3aMECTUTEICH B
OCH30JIbHOM KOJIbLIE Ha TpUMEpPe AaJKUIbHBIX paJUKalloB, KapOOKCUIHHOH,
TUIPOKCUIIBHOM, aMHUHO- M HUTPOTPYMIBI, aToOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupoia. CrnocoObl MogydeHus u
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipupoausiii ra3. [lonytHeie HedTsHbIE ra3bl. HedTh 1 €€ nmpoucxoxaeHue.
Kamennsiii yrosib u npogaykTsl ero nepepadoTku. CrocoOsl nepepadboTku HEQTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHUM, KaTaIUTUYECKUM), pUGOPMUHT, MUPOJIH3.
[IpoayxTsl nepepaboTku HE(HTH, UX MPUMEHEHHUE B IPOMBIIINIEHHOCTH U B OBITY.

I'eneTnueckas CBI3b MEXKAY Pa3IMUHBIMU KJIACCAMU YTJIEBOJLOPOIOB.

DNEKTPOHHOE CTPOEHHE TaJIOreHIPOM3BOJHBIX YIVIEBOJOPOAOB. Peakunu
3aMEIIEHNs] TaJoreéHa Ha TUAPOKCOIPYIy, HUTPOrpYyIIly, LIUAHOTPYIIY,
amuHorpynmy. JleiicTBue Ha TalOre€HIPOU3BOJHBIE BOJHOTO W CHUPTOBOTO
pactBopa miénoyd. B3auMonencTBUE NUrajJOr€HaJIKaHOB C MAarHUEM U IIUHKOM.
[TonsiTne 0 METaJIIOOPTaHUYECKUX COEIMHEHUAX. Ucnons3oBanue
raJIOTeHNPOU3BOIHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOABl HM3YYEHHsI BELIECTB M HUX MPEBPALICHUN:

u3yueHue GU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX



peaKnuii yriaeBoJAOPOIOB Pa3IMYHBIX KJIacCOB (0OecIBeunBaHWE OpPOMHOW WIIH
MOJHON BOJBI, pacTBOpa IME€pMaHraHaTa KaJids, B3aUMOJICUCTBUE allEeTUJIEHA C
aMMHAYHBIM pacTBOpoM okcuma cepebpa(l)), kadecTBeHHOe OOHapyKeHUE
yTiiepojia ¥ BOAOPO/ia B OPraHUYECKUX BEIIECTBAX, TOJYUSHHE ATHIICHA U U3yUYEHUE
€ro CBOICTB, 03HakomJieHHEe ¢ KoJuiekiusiMu «HedTe» u «Yromwsy», ¢ odpasiamu
MJIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIUPOBAHHE MOJICKYJl YTJIEBOJIOPOJIOB U
rajoreHIPOU3BOAHBIX YIJIEBOJIOPO/IOB.

Kucsopoaconepxkamniue opranndeckue coelMHeHUsI.

[IpenenvHble omHOAaTOMHBIE CcHUPTHL. CTpoeHUE MOJIEKYN (Ha MpuMepe
METAaHOJIa W J3TaHoja). ['oMomormveckuid psa, obmas ¢opMyna, HU30MepHs,
HOMEHKJaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpomHBIE CBS3M MEXKAY MOJIEKYJIAMH CIHUPTOB.
XHUMUYECKUE CBOWCTBA: pPEAKUHUHM 3aMEIICHUs, JeruJipaTallid, OKHUCICHUS,
B3aMMOJICCTBUE C  OpPraHMYECKUMH M  HEOPraHMYECKHMMH  KHCJIOTaMHU.
KauecTBeHHast peakiys Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHUS U NPUMEHEHHE OJHOATOMHBIX
CITUPTOB.

[IpocTeie a3pupsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKUX CBOWCTB.

MHoOroaToMHbl€ CHUPTHl — STUJICHIIMKOIb U TiulepuH. DPuznveckue u
XUMHUYECKHE CBOMCTBA: PEAKIIMK 3aMEILCHHS], B3AUMOICHCTBUE C OPraHMUYECKUMHU U
HEOPraHMYECKUMH KHUCIIOTaMU, KAYECTBEHHAs! PEaKIUsl HA MHOIOATOMHbBIE CIIUPTHI.
[IpeacraBienune o MexaHu3Me peakluii Hyki1eopuibHOro 3amenienus. JleiictBue Ha
opranusm yesioBeka. CriocoObl MOIy4YeHus: U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHHE MOJIEKYJIbI, B3aUMHOE BIMSHHE THIPOKCOTPYMNBI U
OeH3osbHOrO siipa. duszmyeckue cpoiicTBa (eHona. OCOOCHHOCTH XUMHYECKUX
cBoiicTB (enona. KadecTtBennnie peakiuu Ha ¢eHosn. TokcuuHOCTh (PeHoa.

Cnoco6bl nostyyenus 1 npuMmenenue penona. Genondopmanbaeruanas cMoma.



KapOoHwmibHBIE COSTMHEHUS — aNTbJICTHIBl U KETOHBL. JJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOW TpyMIibl. ['oMosIorHueckre psifbl albJerHIoB U KETOHOB, OO0IIas
dbopmyna, uzoMepuss U HOMEHKIaTypa. Du3nueckue CBOWCTBA albJIETHAOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJIETH/IOB U KETOHOB: PEAKIIMU TPUCOECTUHEHUS.
OkuclieHHe allbJIeTH/I0OB, KAa4eCTBEHHbIE peakiuu Ha anpjaeruabl. CrnocoObl
MOJIYy4YEHUS] U TPUMEHEHUE aJIbJACTUA0B U KETOHOB.

OnHOOCHOBHBIE MPEIeNIbHbIE KapOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHKIIarypa. Pu3ndeckue CBOMCTBa
OJIHOOCHOBHBIX TPENEIIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOAHBIE CBSI3M MEXKIY
MOJIEKYJIaMi KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuus STepuPUKANNKA, PEAKIUU C YYaCTUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOEHHOCTH CBOMCTB MYpaBbUHOM KUCHOTHL. [lOHSATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3dupax. MHoroodpasue KapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HEMPENEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCJIOT,
JTUKapOOHOBBIX KUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencTaBuTenn BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apuHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHOJIE8As,
JIUHONEeH08as KUCA0Thl. CrIoCOOBI OJIyYEHHUS U PUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupbl. ['omonornueckuii psa, obmas ¢opmyna, U3oMepus U
HOMEHKJIaTypa. DU3MUYECKHE W XUMHYECKUE CBOWCTBA: THUIPOIU3 B KHUCIOW H
HIEJIOYHOM cpeie.

Kupsei. Ctpoenue, Gu3ndecKkrne U XUMHUIECKHUE CBONCTBA KUPOB: TUIPOJIU3 B
KHUCIION U 1ienoyHon cpene. OCoOOEHHOCTH CBOWMCTB KUPOB, COAECPKAIIMX OCTATKH
HEIpEeETbHBIX )KUPHBIX KUCIOT. JKupsl B ipupo/Ie.

MpbLTa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE ACHCTBHE.

O6mu1as xapakTepucTka yrieBooB. Kinaccudukaiius yrieBo10B (MOHO-, TU-
U monucaxapuibl). MoHocaxapubl: TJIOKO3a, (PYKTO3a, TajakTosa, pudo3a,
ne3okcupu0o3a. Gu3NUecKue CBOMCTBA W HaxoXjAeHUE B mpupoje. PoToCUHTES.
XUMHUYECKHE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJAECTUIHON

IpyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. IIpuMeHeHHe TIIIOKO3bI, €€



3HAYCHHUE B JKU3HEACSITEIIBHOCTH opraHu3Ma. Jlucaxapuasl: caxaposa, MajbTo3a U
JakTo3a. BoccTaHaBnMBaromyue U HEBOCCTAHABIMBAIONIME Hucaxapuabl. [ uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npuMmenenue. [lomcaxapuabl: Kpaxmal,
IJIMKOTEeH W 1einttoio3a. CTpoeHre MakKpOMOJIEKYJ Kpaxmania, TIUKOreHa |
HesuoNio3bpl.  dU3nyeckue CBOWCTBA KpaxMmaja M IEJUTION03bl. XUMHUYECKHE
CBOMCTBa Kpaxmala: THIPOJH3, KaueCTBEHHAs PEAKIHS C HMOJAOM. XHUMUYECKHE
CBOMCTBA IEIUIIONIO3bI: THIPOJIN3, TOdyueHue 3UpoB Iemnono3sl. [lorstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DKCHepUMEHTAIBHBIC METOJBI W3YUYEHUS BEIIECTB W WX NPEBPAIICHHIA:
pPacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCJICHUE JTUJIOBOTO CIHUPTa B albJETH] Ha PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE STUJIOBOIO CIUPTA JAMXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), KAUYECTBEHHBIC PEAKIMM Ha albJACTUILl (C THUAPOKCHIOM
nuammuHcepeopa(l) u ruppoxcunom meau(ll)), peakius riounepruHa ¢ THAPOKCHIOM
meau(ll), xumuueckre CBOKMCTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJCIHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom mMeau(ll), B3aumoaeicTBre Kkpaxmasia ¢ HOJ0M,
pellieHrne OKCIEePUMEHTAIbHBIX 3aad 1o TeMaM «ChoupTtel W (QEHOJBI»,
«Kap6oHoBbie KUCIOTHI. CH0KHBIE 3DUPBIY.

A3oTcojep:kaliue oprannyeckne coenHeHus.

AMWHBI — OpraHUYeCcKHe MPOU3BOAHBIC aMMuaka. Kiaccudukanyss aMrUHOB:
amudaTUIecKue W apOMATHYECKUE; TEPBUYHBIC, BTOPUYHBIC M TPETHYHBIC.
Crtpoenmne mosiekys, obmas ¢GopMyia, H30Mepusi, HOMEHKJIATypa U (U3UYECcKre
cBolcTBa. XUMHUYECKOE CBOMCTBA anu(aTuuecKMX aMHHOB: OCHOBHBIE CBOMCTBA,
ANKUJIMPOBAHKUE, B3aWMOJICHCTBUE TMEPBUYHBIX AMHMHOB C a30THCTOW KHCJIOTOM.
Conm anKuIaMMOHHSL.

AHUJIMH — TPEACTaBUTENIb aMHUHOB apoMarudeckoro psga. CrpoeHue
aHwIMHA. B3anMHOe BIMsSHUE TPYIIl aTOMOB B MoJieKyse aHminHa. OcoOeHHOCTH

XUMHUYECKUX CBOMCTB aHWiIMHA. KauecTBeHHble peakunu Ha aHWIMH. CrocoOBI



MOJIYYCHUS M TpUMEHEeHHe anvdarndeckux aMuHOB. [lomydeHue aHwnmmMHA W3
HUTPOOEH301a.

AmuHokucnoTel. HoMenknatypa u uzomepus. OTAenbHbIE PEICTABUTENH OL-
AMUHOKHUCJIOT:  T[JMUMH, ajaHuH. @Du3nyeckue CBOWCTBA  aMHUHOKHUCIOT.
XUMHYECKHE CBOMCTBAa AaMHMHOKHCIOT Kak aM@OTEpHBIX OpPraHUuYeCcKHX
COCMHEHUM, peaKlus TMOJMKOHJEHCAIIMN, O00pa3oBaHWE TENTUIHONW CBS3H.
buonornueckoe 3HaueHne aMMHOKHUCIOT. CUHTE3 W TUAPOJIN3 TENTUIOB.

benku kak mpuponnsie nonaumepsl. [lepBuyHasi, BTOpUYHAs U TpPETHUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THAPOIU3, JEHATypalusi,
KAueCTBEHHbIC PEAKIIUU HA OCJIKU.

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHHUs BEIIECTB U HMX MPEBPAILICHHI:
pacTBOpeHHEe OENKOB B BOJIE, JCHATypalus OCJIKOB MPU HAarpeBaHUM, IIBETHHIC
peakuuu Ha O€JKH, peIIeHWe OKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«A3oTconepKalre OpraHn4ecKiue CoOeIMHEHUsD U «Pacno3HaBaHHe OPraHUYeCKUX
COCIMHEHUN.

BbicokomoJieKyJIsIpHbIE COeTUHEHUS.

OCHOBHBIEC MOHATUS XUMHHM BBICOKOMOJICKYJISIPHBIX COCIMHEHUIN: MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNH, CPEIHSS MOJICKYISIpHAS
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIDHBIX COEJUHEHHN —
MOJIMMEPU3AIUS U TTOJTUKOHICHCALIHS.

[Tonmumepubie Martepuanbl. [lmactmaccel (MOJUATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, TOJUCTHPOJI, TMOJIMMETHIMETAKPUIAT, TMOJUKApOOHATHI,
HNOJIMATUIICHTEpePTaatT). Y THIM3aIMs U nepepadoTKa MmiacTuKa.

DnacToMepsl: HaTypaJbHbIl  Kay4yyk, CUHTETUYECKUE  KayudyyKH
(OyTameHOBBIN, XJIOPONPEHOBBIN, H30MTPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bosokna: HaTypaibHbI€ (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH ).

[Tomumepsbl CIIELUATBHOTO Ha3HAYEHUS (Tedon, KeBJjap,

ANIEKTPOIPOBOSIINE TOJIUMEPHI, Onopa3iaraeMble MOJIUMEpHI).



OKCIIEpUMEHTAIbHbIE METO/Ibl M3YYEHHUS BEIIECTB U HMX MPEBPAILICHUI:
O3HaKOMJIEHHE ¢ 00pasiiaMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIIEHUE OHKCIEPUMEHTANBHBIX 3aJad no Teme «Pacno3HaBaHue
IJJACTMACC U BOJIOKOHY.

Pacuérurlie 3amaun.

Haxoxnenue wmosekynsipHO (OpMysIbl OPraHUYECKOrO COEIUMHEHHUS IO
MacCOBBIM J[OJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTaB, HAXOKJIEHUE MOJIEKYISIPHON
(bopMyJIbI OPraHUYECKOr0 COeAMHEHUS TT0 Macce (00BEMY) MPOAYKTOB CrOpaHus, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM HCXOTHBIX
BELIECTB, YCTAHOBJIECHUE CTPYKTYpPHOH (OpPMYJIbl OPraHMYECKOro BEIIECTBAa Ha
OCHOBE €ro XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOJIyYEHHUs, ONPECIICHUE 10U
BBIX0/1a MMPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOKHOTIO.

MexnpeaMeTHbIE CBSI3H.

Peanu3zanust MeXIIpeAMETHBIX CBSA3EH IPU U3YyYEHUN OPraHUYECKON XUMUU B
10 knacce OCylIECTBIISETCS YEpe3 HCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-
HAy4YHBIX TIOHSATHUN, TaK U TOHATHH, MPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTI'O [IUKJIA.

OO01Me ecTecCTBEHHO-HAYyUYHbIE IOHSTHS: SIBJIEHUE, HAYYHBIN (akT, rurnoresa,
TEOpHs, 3aKOH, aHaJIW3, CHUHTE3, KiacCHUUKauus, HaOIIOJACHUE, WU3MEpPEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJICIUPOBAHUE.

@dusuka: Marepus, aroM, DJJIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYya,
HEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3MYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buonorus: kierka, opraHumsM, DdKocHucTeMa, Ouocdepa, MeTabdonu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpOdHBIA TUI MUTAHUS, OpOKEHUE,
doTtocuHTE3, nbIXaHWE, OENKHU, VYIJIEBOIbl, >KUPBL, HYKIECUHOBBIE KHUCIOTHI,
(hepMEHTHI.

I'eorpacgusi: mosie3HbIE HCKONIAEMBbIE, TOILIUBO.



TexHonorus: IMMOICBLIC TIPOAYKTBI, OCHOBbI PAWOHAJIBLHOI'O IIMTAHMI,

MOKOIIHC CPCACTBA, MATCPUAJIBI U3 HCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHNYECKAA XUMUA

Teopernueckne 0CHOBbI XUMMH.

AtoM. CocTaB aTOMHBIX sffep. XUMUYeCKHi 35eMeHT. M3oTonsl. CtpoeHue
AJIIEKTPOHHBIX 00O0JIOUEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTHUYECKUE YPOBHH H
notypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacnpenencHue OSIEKTPOHOB 10 ATOMHBIM — OPOHTAIISIM.
DNEeKTpOHHbIE KOH(UTYpaIM aTOMOB 3JIEMEHTOB II€PBOr0—4E€TBEPTOrO NEPUOOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(QUIYpallud HOHOB.
DIIEKTPOOTPULIATENIBHOCTb.

ITepuoanyeckuit 3aKkoH U Ilepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB
J.. MenneneeBa. CBs3b NMEPUOANYECKOTO 3akoHA M Ilepronnueckoil cuctemsl
XUMHAYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEW  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
IPOCTBIX U CIIOKHBIX BEIIECTB M0 IPYIIaM U IeproiaM. 3HaAUEHUE NEPHOJUIECKOTO
3akoHa /.. Menpaeneena.

XUMHUYecKasi CBs3b. BuJbl XMMHWYECKON CBSI3U: KOBAJICHTHAs, HWOHHAas,
MeTaJIndeckas. MexaHu3mbl 00pa3oBaHHUsl KOBAJIEHTHOW CBSI3M: OOMEHHBIA U
JOHOPHO-AKLENTOPHBIN. DHEPIUs U JJIMHA CBsA3U. [1osIpHOCTD, HANIPaBIEHHOCTH U
HACBIIAEMOCTh KOBaJICHTHOM cBs3u. Kparuele cBs3u. Bogopoanas cBA3b.
MexMOJIEKYIIAPHBIE B3aUMOICHCTBHUS.

BaneHTHOCTP M BaJEHTHBIE BO3MOKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOECHUEM (Ha MpUMepe COECTUHEHUN

3JIEMEHTOB BTOPOTO MEPUO/JIA).



[Ipencrapienne 0 KOMIIEKCHBIX coeMHEHUsIX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIIJIEKCOOOpa3oBarenb, JHMTaHIbl. 3HAYCHHWE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsITHE O KOOPAMHALIMOHHOW XUMHH.

BemecTtBa MOJIEKYJISIPHOTO H  HEMOJIEKYJISIPHOTO  CTPOEHHS.  THIIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[TonsaTue o qucnepcHpIx cucremax. Mctuanabie pactBopsl. [IpencraBnenue o
KOJUIOUJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALUM PACTBOPOB:
MaccoBas J0JIsI BEIIECTBA B PACTBOPE, MOJSIpHAs KOHIEHTpanus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHCTamnoruaparsl.

Knaccudukanus n HOMEHKIIATypa HEOPTAHUYECKUX BEIIECTB. TpUBUATIbHBIC
HAa3BaHUs OTJEJIbHBIX PEACTABUTEIEH HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMUYeCKUX peakifii B HEOPTaHUYECKOW U OPraHUYeCKOM
XUMHH. 3aKOH COXPAHEHUS MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIllCHUS
SHEPTUU MPU XUMHYECKUX peakiusaxX. TernaoBbie 3Q(PEeKThl XUMUUECKUX PEaKIUU.
TepMOXUMUYECKHE YPaBHEHUS.

CKOpOCTh XUMHUUECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PAKTOPOB.
['omoreHHbI€ U reTeporeHHblie peakiuu. Karanus u katanu3aTopsl.

OOGpaTuMble 1 HeOOpaTUMBbIE peakliui. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOTO paBHOBecUsA. DakTOphl, BIMSIONIME HA IOJOKEHHUE XHUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHLUECHTPAMU BELIECTB, YUYACTBYIOIIUX B
peakuu. [Tpunnun Jle [arense.

Onextponutuueckass auccoruaius. CuiabHbIE U Clla0ble 3JICKTPOJUTHI.
Crenenp nuccoumanuu. Cpena BOJIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHa,
mienounas. Bomoponnsiii nokazarens (PH) pactBopa. I'mapomus comneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu. CTErneHb  OKUCIICHUS.
Okucnurens W BOCCTAaHOBUTENb. [IpolecChl OKHUCIEHHST W BOCCTAHOBJICHUS.
Baxnelime OKUCIUTETM U BOCCTAHOBHUTENHM. MeToa »IEKTpOHHOro OalnaHca.

DJEKTPOIIU3 PACTBOPOB U PACILUIABOB BEIIECTB.



OKCIIEpUMEHTAIbHbIE METO/Ibl M3YYEHHUS BEIIECTB U HMX MPEBPAILICHUI:
pa3lioKEHHE TEPOKCHUJa BOJIOpPOJa B MPUCYTCTBUM KAaTaIA3aTOpa, MOJEIU
KPUCTAJUIMUECKUX PEHIETOK, IPOBEIEHNUE PEaKIMii HOHHOTO OOMEeHa, ONpeieJIeHE
CpeAbl pacTBOPOB C MOMOIIBIO HMHAWKATOPOB, M3YUYEHUE BIMSHUS Pa3TUUHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKONW PpEAKIUU M TMOJOKEHHE XUMHYECKOTrO
paBHOBECHSI.

Heopranunuyeckass xuMus.

[lonoxxenne HemerauioB B llepuognueckol CcHCTEME XHMHYECKHX
sanemeHToB J[.M1. MeHeneeBa 1 0OCOOEHHOCTH CTPOEHUS MX aTOMOB. Du3nyeckue
CBOMCTBA HEMETAJJIOB. AJTOTPOIHS HEMETAJUIOB (Ha MPUMEPE KUCIOPOAa, CEPHI,
docdopa u yriepona).

Bonopon. Ilonydenne, ¢uzndeckne W XUMHYECKHE CBOMCTBA: PEAKIIMU C
MeTallJlaMU U HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOMCTBA. [ napubl. TonInuBHbBIE
3JIEMEHTBL.

Ianorensl. HaxoxaeHue B mpuUpojie, CIOCOOBI MOMydeHUs, Qunueckue u
XUMHUYECKHEe CBOMCTBA. ['asioreHoBOAOpOAbl. BaxHelime KucaopoacoaepKaime
COeMHEHHUsI rajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIOCOOBI MOMyYeHUS
rajoreHoB. [I[puMeHeHre rajJoreHoB U UX COEUHEHUM.

Kucnopon, o30H. JIabopatopHbie U MPOMBIIIIEHHBIE CIIOCOOBI TOTYyYCHHUS
kuciopoaa. Ou3nveckue U XMMUYECKHE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUJbI U TEPOKCUIBI.

Cepa. Haxoxmenwe B TIpUpOjE, CHOCOOBI MOJy4YeHUs, (U3MYCCKUE U
xumudeckue cBoiictBa. CepoBojopon, cyiabbunasl. Oxcun cepsi(lV), okcun
cepbl(VI). CepHucras u cepHast KUCIOTHI U UX cosih. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIIOTHL. [IpuMeHenue cepol U €€ COeTMHEHU M.

A30T. Haxoxpaenue B mnpupoje, CrnocoObl ToyydeHus, (U3nYecKue u
XUMHYECKHE CBOMCTBA. AMMMAK, HUTpUIbl. OKcUabl a30Ta. A30THUCTast U a30THAs
KHUCJIOTHI U UX cou. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHue a3oTa

U €ro COeIMHEHHUN. A30THBIE YI0OpEHUS.



®ochop. Haxoxmenue B mpupoje, CrocoObl MOMydeHUs, (HU3N4ecKkue u
xumudeckue cBoictBa. Pochuapl u pochun. Oxcuasl dochopa, dochopnas
kucinora u e€ conu. [lpumenenue dochopa u ero coeauHeHuit. docdopHbie
yao0peHus.

VYrinepon, HaxoXieHue B OpUpoAe. AJUIOTPONHBbIE  MOAU(PUKAIIMH.
dusznyeckue W XUMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB, 0OOpa30BaHHBIX
yraepogoMm. Okcua yriaepoaa(ll), oxcun yrnepona(lV), yronbHas kuciora u eé
COJIM. AKTHUBUPOBAHHBIA yroib, ancopOuus. DymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOAOM, U €ro
COCAMHEHHNN.

Kpemunii. Haxoxaenue B mpupoze, CrocoObl MONy4YeHHs, (HU3NYECKUe U
xuMuueckue cpoiictBa. Okcun kpeMuus(lV), kpeMHHEBas KHUCIIOTa, CHIIMKATHI.
[Ipumenenue kpeMHus u ero coeauHeHnit. CTEKI10, €ro MmojaydeHne, BUIbl CTEKIIA.

[Tonoxenue metaiioB B [lepronnueckoit cucreMe XMMUYECKUX JIEMEHTOB.
Oco0EHHOCTH CTPOEHUSI AJIEKTPOHHBIX O0O0JIOYEK aTroMOB MeTauioB. OOiue
¢usnueckue cBoiictBa MeTamioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHUKE.
CnuaBbl METAJIOB.

DNEeKTPOXUMHUYECKUNA psAJl HamnpsokeHud  MmertaioB.  OOmme  crnocoObl
TOJTYICHUS METaJIOB: TUAPOMETAILTYPTHS, MUPOMETAILTYPIHs,
anekTpometautyprusa. llonsarue o koppo3uu meramuioB. CrnocoObl 3alIUTHl OT
KOPPO3HH.

O6mrast xapakrepuctuka metaioB |A-rpymmsl [lepuoguyeckoit cuctemsl
XUMUYECKUX JIeMeHTOB. HaTpuii u kanuii: monydenue, GU3n4ecKue 1 XUMUYECKUe
CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka metamuioB |IA-rpynmner [lepuoguyeckoit cucTeMbl
XUMUYCCKAX DJECMEHTOB. Maravii W KaJblMA: TOJNy4YCHHE, (U3HYCCKUE U
XUMUYECKAE CBONCTBA, NMPUMEHEHHE IIPOCTHIX BEIIECTB W WX COCIWHCHHUHU.

XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.



AOMUHMI: TOTydeHne, (GU3NIeCKue U XUMUYECKUE CBONCTBA, TIPUMCHECHHE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AMQoTepHbIe CBOICTBA OKCHUIA U
TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMIIJIEKCHI aTFOMUHUS.

OOmiass XapakTepucTUKa MeTauioB Mmo0o4HbIX mnoarpynn  (b-rpyrm)
[Teproauyeckoil CUCTEMBI XMMUYECKHUX PJIEMEHTOB.

DU3NYECKUE U XUMHYECKUE CBOMCTBA XpOMa U €ro coequHeHui. OKCUabl U
ruapokcusibl xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl u IuxpomaThl, HX
OKHCJIUTEIbHBIE CBOKCTBA. [loyueHne u npuMeHeHne Xxpoma.

OuU3NUECKHEe U XHMHUYECKHE CBOMCTBA MApraHia U €ro COCAUHECHUM.
Baxwnelimme coenunenuss wmapranna(ll), wmapranuna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranar kanusi, €ro OKUCIUTEIIbHbIE CBOMCTBA.

duznyeckre U XMMHYSCKHUE CBOMCTBA JKejle3a U ero coequHeHnii. OKCUIbI,
ruapokcuibl u comu xkene3a(ll) u sxeneza(lll). [lonmydenne u mpumeHeHue xxenesa u
€ro CILIABOB.

DU3NYECKHE U XUMUUYECKUE CBOMCTBA MEIU U €€ coequHeHnit. [Tomyuenue u
MPUMEHECHUE MEJIU U €€ COCTMHEHUN.

[uuk: monydeHue, puznueckue M XUMHYECKHE CBOMCTBA. AMQoTepHbIe
CBOICTBA OKCHJIa U TUJPOKCUIA IUHKA, TUAPOKCOKOMIUIIEKCHI TUHKA. [[puMeneHne
[IUHKA U €TI0 COeTUHCHUH.

OKCIIEpUMEHTAaIbHbIE METOJbl M3Y4YEHUS BEIIECTB U WX MPEBPAILCHUI:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpEeHHE cepbl, docdopa, Kene3a, MarHus B
KHCIIOPOJIE, M3Yy4Y€HUE KOJUIeKIMU «MeTaiibl W CIUIaBbD), B3aUMOJICHCTBUE
HICJIOYHBIX U IIEIOYHO3EMENIbHBIX METAIJIOB C BOJIOM (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCUCTBUE IIMHKA U Kejie3a C PacTBOpaMU KHUCIOT U
HIEJI0YEH, KaUECTBEHHBIE PEAKIIMM HA HEOPTraHUYECKUE aHUOHBI, KATHOH BOJOPOJA
U KaTUOHBI METAJUIOB, B3aUMOJIEHCTBUE THAPOKCUIOB AIIOMUHUS U IIUHKA C
pacTBOpaMH KHUCJIOT U IIEJIOYEH, PEIICHUE SKCIIEPUMEHTAIbHBIX 33J]a4 M0 TeMaMm
«"amorensl», «Cepa u e€ coenuHeHUs», «A30T U hochop U UX COCTUHEHUS,

«MeTabl TIaBHBIX MOATPYIIID?, «MeTayiel TOOOYHBIX IMOATPYIIID».



XHUMMA U :KU3HbD.

Ponb xuMuu B o0ecrieueHnn yCTOWYMBOTO pa3BUTHA YelloBeuecTBa. [lonsarue
0 Hay4YHBIX METOJIaX MO3HAHUS M METOJI0JIOTUM HAYYHOI0 UccieqoBanus. HayuHbie
MPUHIIUAIBI OPTaHU3AIUH XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlsieHHbIE CITOCOOBI
MOJIy4YeHHUS] BaXHEUIIMX BEIIECTB (HAa MpUMEpe MPOM3BOJCTBA aMMHaKa, CEpHOMU
KHCJIOTHI, MeTaHoJ1a). [[poMBbIIIeHHBIE CTTIOCOOBI MTOTYUYEeHUS] METAJIJIOB U CILIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIECH CPelbl U €ro nociaeacTsusa. Ponb xumuu B
o0ecrieYeHnr IHEPreTUIECKON 0€30MacCHOCTH.

XuMHsi W 3JI0pOBbe uenoBeka. JlekapctBeHHble cpeacTBa. [Ipaswuiia
HCIIO0JIb30BaHUSI JICKAPCTBEHHBIX IMpenapaToB. Pojib XUMUN B pa3BUTUM MEIUIIMHBI.

XUMHUs UK OCHOBHBIE KOMITOHEHTHI, MUILEBbIE 100aBKHU. PoJIb XUMUU B
oOecreUyeHNH MUIIEBOM 0€30ITaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumms. IlpaBuia
0€30I1acCHOT0 UCITOIB30BaHUS IIPENApaTOB OBITOBON XUMUH B ITOBCEAHEBHOM KM3HU.

XuMUs B CTPOUTEILCTBE: BAXKHEUIIINE CTPOUTEIIbHBIE MaTepualbl (IIEMEHT,
OeTOH).

XUMUS B CEIBCKOM X03sicTBe. OpraHndeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPaCKu, CTEKIIO, KEepaMHUKa.
Marepuansl 115 SIEKTPOHUKH. HaHOTEXHOJIOTHH.

PacuértHpie 3agaun.

Pacu€tei: Maccel BemecTBa Ui 00bEMa ra3oB MO0 U3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEMY OJTHOTO M3 YYACTBYIOIINX B PEAKIIUU BEIIECTB, MaCChI
(00BEMa, KOTMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIICCTB UMEECT
pUMecH, Macchl (00bEMA, KOJIUYECTBA BEIIECTBA) MPOIYKTa PEAKIIUU, €CIIU OJHO
Y3 BEIIECTB [JIAHO B BHJIE pPACTBOpPA C ONPEHCIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOJIM M MOJIIPHOM KOHIIEHTPAIMHY BEILIECTBA B
pacTBOpE, AOJIM BBIXO/a MPOAYKTA PEAKIIUHN OT TEOPETUUECKH BO3MOKHOTO.

MexnupeaMeTHbIe CBS3H.



Peanuzammsi MEXOpEeIMETHBIX  CBSI3M MpU  HM3yYCHUH OOMIeH W
HEeOopraHudeckol XxuMuu B 11 Kiacce oCyIIecTBISCTCSA Yepe3 UCIOJIb30BaHUE KaK
00IMX €CTEeCTBEHHO-HAYYHBIX IMOHATHH, TaK U MOHITHH, IPUHATHIX B OTACIBHBIX
peMeTax €CTeCTBEHHO-HAYYHOTO UKJIA.

OOG1ue ecTecTBEHHO-HAYYHbBIC IOHATHS: SBJICHUE, HAYUHBIN (DaKT, TUMOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KilaccU(UKaius, MepuoAUIHOCTh, HAOIIOACHHUE,
U3MEpPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIMPOBAHUE.

®du3uKa: MaTepusi, MUKPOMHUP, MAKPOMUD, ATOM, JIEKTPOH, IPOTOH, HEUTPOH,
VOH, NU30TONbI, pAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTr€TUYECKUI YPOBEHb, BELIECTBO,
Tel0, 00BEM, arperaTHOE COCTOSIHHME BEIEeCTBA, HICAIbHBIN Ta3, (pu3ndeckKue
BEJIMYMHBI, €AUHULIBI U3BMEPEHHUSI, CKOPOCTh, SHEPTHUsI, Macca.

buonorus: kierka, opraausm, sKocucTema, onocdepa, MeTaboaInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, KHPBI, YTIECBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOpHBIC TTOPO/IbI, MOJE3HBIE UCKOMAeMbIE, TOILIIUBO,
pECYpPCHL.

TexHOonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYPIUs, CTPOUTEIIbHBIE
MaTepuaibl, CEIbCKOXO3IMUCTBEHHOE MPOU3BOACTBO, IMHILEBASI TPOMBIILICHHOCTD,
dapmareBTHUECKAS MIPOMBIIIJIEHHOCTD, MPOU3BOJICTBO KOCMETHYECKHUX
MpEenapaToB, MPOU3BOACTBO KOHCTPYKUMOHHBIX MATEPUAJTIOB, JJIEKTPOHHAA

IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOT'UH.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUNU HA VYIJUYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O
OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

B cOOTBETCTBUM C CHCTEMHO-IEITEIBHOCTHBIM IOAXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHHsS BBIACIEHBI CJIEAYIOIIUE COCTaBIISIONIME: OCO3HAHUE
OOyYaroIMUMUCAd POCCUICKOW TPaKJAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAaMOOIPENEIICHUIO; HaJTuYle MOTUBALUU K
0Oy4YEeHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYAIOMIMXCS PYKOBOJACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMH W HOPMaMH TIOBEJCHUS; HAIWYUE
IIPaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPBhI; CIIOCOOHOCTh CTaBUTh LEIH U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE pE3yabTaThl OCBOCHUS TMpeaMeTa «XHUMUS» OTPaXKaroT
c(OpMHPOBAHHOCTh OMbITa IO3HABATEILHOM M MPAKTUYECKON J1€ATETbHOCTH
oOyyJaronuxcs B MpoLecce peajim3alii 00pa3oBaTeIbHON NeATeTbHOCTH.

JIuyHOCTHBIE pPE3yNbTAaThl OCBOCHHUS THpeaMeTra «XHUMHS» OTPaKaroT
c(OpMHPOBAHHOCTh OINbITa IO3HABATEILHOM M MPAKTUYECKOW J1€ATEITBbHOCTH
oOyyJaronuxcsi B MpOLECCe peau3alui 00pa3oBaTEIbHON NESITEIBHOCTH, B TOM
YHCJIE B YACTH:

1) rpa:kIaHCKOro0 BOCIIMTAHUSA:

OCO3HaHUs 00YUYaAIOLUMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaKEHHS K 3aKOHY U ITPABOIOPSAIKY;

OPEACTABICHUS. O COLMAIbHBIX HOpPMax M IMPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATENBHOCTH TMPHU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4E€OHBIX M MO3HABATENbHBIX 3a/1a4, BBIMOJHEHUU

XUMHUYCCKHUX SKCIICPUMCHTOB,



CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPCHHs, JIOTHKY U
aApTYMEHTBI IPYTHUX IIPU aHAJIM3E PA3INIHBIX BHIOB YUeOHOH ACATEIbHOCTH;

2) NIATPUOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOT'O OTHOIIICHUS K HWCTOPUYECKOMY M HAyYHOMY HACJEIHIO
OTCYECTBEHHOM XUMMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPHH M IPAKTHYECKOTO
PWIOKEHUSI XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKd €CTh pe3yJbTaT
JUTATCIIGHBIX ~ HAOJMIOJEHUH, KPOIOTIMBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
TIOCTOSTHHOT'O TPY/1a YYE€HBIX U MMPAKTUKOB;

WHTEpECa W IO3HABATEIBHBIX MOTHMBOB B TMOJYYEHUU W TIOCIEAYIOIIEM
aHajr3e MHQPOPMAIUU O TIEPEJAOBBIX JIOCTHIKCHHSIX COBPEMECHHOM OTCUYECTBEHHOMU
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, dTUYECKOT0 TTOBECHHS,

CIIOCOOHOCTH OIEHUBATh CUTYAIlUH, CBA3AHHBIC C XUMHUYCCKUMU SBIICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAJIbHO-HPABCTBCHHBIC
HOPMBI U IICHHOCTH,

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHE U TOCTYNKH CBOUX TOBApHUIICH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM H C YYETOM OCO3HAHUS TOCIEACTBUIN
MOCTYIIKOB,;

4) popMupoBaHNs KYJbTYPbI 310POBbSI:

MMOHMMAaHUS IICHHOCTEH 370poBOro M 0Oe3omacHoro oopasza JKHU3HHU,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3WUYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

COOJIIOICHUS TMPaBUJ 0E30MMacHOr0 OOpallleHUs ¢ BEHIECTBAMU B OBITY,
MTOBCEHEBHOM JKM3HU, B TPYJAOBOM JIEATEIHLHOCTH,

MOHUMAaHUS IIEHHOCTH TIPaBUJ HWHAWUBUAYAIBHOTO W  KOJIJICKTHBHOTO

0€301acHOro MOBEICHUS B CUTYaLIUAX, YTPOKAIOIIKX 3JOPOBbIO U KU3HHU JIIOJIEH;



OCO3HAHMS TOCJICICTBUA ¥ HEMPHUITHS BPEAHBIX MPUBBIYEK (YIOTpeOIeHUS
AJIKOT'0JIsSI, HAPKOTHKOB, KypEeHHS );

5) TPY/10BOI0 BOCIIUTAHMS:

KOMMYHHKATUBHONH  KOMIIETGHTHOCTH B  y4€OHO-HMCCIIEIOBATEIbCKON
JEATEeIbHOCTH, OOIIECTBEHHO TI0JIE3HOM, TBOPYECKOW ©W  JAPYrUX  BHJAX
NeATETHbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YydYacTHE B PEIICHUH TMPAKTUYECKUX 3a7ad
COIMAIPHON HAIMPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY M3YUCHHIO MPOohecCril pa3IMyHOTO POJia, B TOM
YHUCJIe Ha OCHOBE IPUMCHEHUS IIPEAMETHBIX 3HAHHH 110 XUMHH;

YBOKCHHUS K TPYY, JIOJISIM TPYJia U pe3yabTaTaM TPYAOBOH JICSITCIHBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIMBHUAYAJIbHOW TPacKTOPUHU
obpazoBaHus, Oyaymiel mpodeccnr W peaau3alid COOCTBEHHBIX >KU3HCHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOdHOCTEN 00I1eCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS:

DKOJIOTHYECKU I1eJIeCOO0Pa3HOTO OTHOIICHHS K TPHPOJAEC KaK HCTOYHHKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHUS TIO0ATBHOTO XapakTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHUS
AKOHOMHUYECKHUX TPOIECCOB HA COCTOSTHUE TPUPOTHON U COITUATTLHOU CPEIBI;

OCO3HAHHUSI HEOOXOJUMOCTH HWCIOJIB30BAHUS JOCTIDKCHUM XUMUHU IS
pENIeHHST BOMPOCOB PAIIMOHATIBLHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HEMPUITHS JACHCTBHUM, TPUHOCAIIUX BpeJ OKpYKaroIIeH
MPUPOJHON CpeJlie, YMEHHS MPOTHO3UPOBATh HEOJArOMpHUATHBIE SKOJOTHYECKHE
MOCJICACTBUS MPEANPUHUMAEMBIX JICUCTBUN U MPEIOTBPAIATh UX;

HaJUYHS PA3BUTOTO SKOJOTHYECKOTO MBIIIJICHUS, SKOJIOTHUYESCKOU KYJIbTYPHI,
OTIBITA NEeATETbHOCTH IKOJIOTMYECKOM HaIpaBJICHHOCTH, YMEHUS

PYKOBOJACTBOBAaTbCS MMM B IIO3HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUAIBHOMN



IPAKTUKE, CIIOCOOHOCTH W YMEHUS AaKTUBHO TPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHUS CHeMUDUKH XUMHH KaK HayKH, OCO3HaHUS €€ pOoIu B
(GbOpMHUPOBAHWN PANMOHATHLHOTO HAYYHOTO MBINIJICHUS, CO3/IaHWU IIEJTOCTHOTO
IpeICTaBICHUs] 00 OKpYXKAIOIeM MHPE KaK O €IWHCTBE MPHUPOABI U YEJIOBEKa, B
MO3HAHUW TIPUPOJHBIX 3aKOHOMEPHOCTEH W PEIMICHWH TPOOJIeM COXpaHEHUS
PUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU [UJII  COBPEMEHHOMN
[IMBUJTU3AIMH: B €€ TYMaHUCTHYECKOW HAIIPABICHHOCTH U BaKHOM POJIU B CO3JITaHUU
HOBOM 0a3bl MaTepHAIbHOW KYyJIbTYpbl, B pEIIEHUU TJIO0ANBHBIX MPOOIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKOM, MUIIEBON U
9KOJIOTHYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOCCICUCHUM YCIIOBUN
YCIEITHOTO TPY/Ia ¥ SKOJOTUYECKH KOM(DOPTHOM KU3HH KaXKIOTO WieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: ITIOHUMAHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCITOJIh30BATh
ToJTy9aeMble 3HAHUS NI aHAIN3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
IPOUCXO/ISIIINUX B HEM M3MEHEHHUM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITFOUCHHS Ha
OCHOBE HAay4HBIX (DAKTOB M IMEIOITUXCSI JJAHHBIX C I[EIBI0 MOTYyYEHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKUE 3HAHUS IS
penieHus mpooJieM B peajbHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENBCKON IEATEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHHUIO M
caM000pa30BaHHUIO, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMHA TIO XHMHH B

COOTBCTCTBUMU C )KU3HCHHBIMU HOTp€6HOCT$IMI/I;



WHTEpeca K OCOOCHHOCTSM TPyJa B pa3iuyHBIX cdepax mpodeccrnoHambHOM

ACATCIBHOCTH.

METANPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHbIE pe3yJIbTaThl OCBOEHUS MPOrPaMMBbI IO XUMHUHM Ha YPOBHE
CpemHero o01ero o0pa3oBaHUs BKITFOYAOT:

3HaYUMble 11 (OPMUPOBAHHMS  MHUPOBO33pEHUS  OOyYarOIIMXCS
MEXKTUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYYHbIC TOHITHS, OTPAKAIOIIHE
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa MW CHEUU(PUKY METOJ0B IT03HAHUS,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPTrUsl, SABJICHUE,
IpoIIecC, CUCTeMa, HAyYHBIM (DAaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsl, CCieIOBaHNe, HaOJI0ICHUE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHBbIC yUeOHbBIC JICUCTBUS (ITIO3HABATE/IbHBIE, KOMMYHHUKATUBHBIE,
pEryJsITUBHBIE), o0ecreynBaoIne (dbopmupoBaHue (YyHKIMOHAIBHOU
IPaAaMOTHOCTH M COITUATILHON KOMIIETEHIIUU 00yYarOITUuXCs;

CIIOCOOHOCTH o0yyJaromuxcs UCII0JIb30BaTh OCBOECHHBIE
MEXIUCHUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC yUeOHbIC
JIEVUCTBUS B MIO3HABATEIBHOM U COIMAIIbHOM MPAKTHUKE.

MertanpeaMeTHble Ppe3ybTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETrYJISATHBHBIMU
JIECTBUSIMHA.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yUeOHblIe 1eiCTBUS

1) 6a30Bble JIOrHYecKUe AeMCTBHS:

CaMOCTOSITeIbHO  (hOopMynMpoBaTh W aKTyaJlM3UpPOBaTh  MpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh IEeIN JACATEIbHOCTH, 3ajlaBasi MapaMeTpbl M KPUTEPUU HUX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEILHOCTU C TOCTABICHHBIMHU LIEJISIMU;

UCIOJB30BaTh MPHU OCBOEHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS:

BBIACJIATE XAPAKTCPHBIC ITPHU3HAKH MOHITUN M YCTaHAaBJIMBATh HMX B3aMMOCBA3b,



UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSCHEHHS OTAEIBHBIX (PAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBAaHUS M KPUTEPUU Ul KJIacCU(PUKAIMU BELIECTB U
XUMUYECKUX PEAKIUM;

YCTaHABIMBATh IMPUYMHHO-CJICJICTBEHHBIE CBS3U MEXJIy H3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTHYECKUE paCCyXIeHUs (MHAYKTUBHBIE, IEAYKTHBHBIE, IO
AHAJOTUM), BBISABISTH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUS B paccMaTpUBAEMBIX
ABJICHUSIX, (POPMYIMPOBATH BBIBOJIBI U 3aKIIFOUEHUS;

IPUMEHSAThH B MPOLIECCE MMO3HAHUS HCIOJIb3YEMbIE B XUMHUHU CUMBOJINYECKHE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIETIbHBIE TPEICTABICHUS — XUMUYECKUIN
3HaK (CMMBOJI) BJIEMEHTa, XUMUYeckast popmyJia, ypaBHEHHE XUMHUECKON peakluu
— IpU pelIeHWU y4eOHBIX MO3HABATENbHBIX M MPAKTHUYECKHUX 3ajJad, IPUMEHSTbH
Ha3BaHHBIE MOJIEIbHBIEC NPEICTABICHUS JJI BBISBICHHS XAPAKTEPHBIX NPU3HAKOB
U3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEaAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKUE 1eCTBHUA:

BJIQJIETh OCHOBAMHM METOJOB HAYyYHOI'O IMO3HAHUS BEIIECTB M XMUMHYECKHX
peaKumii;

(bopMyIUpOBATH LU U 3a/1a4H UCCIEAOBAHUS, UCIIOJIb30BATh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BONPOCHI B KadecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJECTh HAaBBIKAMU CaMOCTOSATEJIBHOIO IUIAHWUPOBAaHUS W IPOBEICHHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUs HAOII0JaTh 32 XOAOM
polecca, CaMOCTOSATEIbHO IPOrHO3MPOBATh €ro pe3ysbTar, (opMyJIupOBaTh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAECIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW MCCIENOBATENbCKOM U MPOEKTHOM

ACATCIIbHOCTHU, TIPOABIIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIbHOMY



IOMCKY METO/I0B PELIEHUS MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHbBIX METOIOB
NO3HAHU.

3) paboTa ¢ nHpopmMaumeii:

OPUEHTUPOBATbCS B PA3IMYHBIX MCTOYHMKAX MHPOpMalMM (HAay4HO-
HOMYJISIpHAsl JUTEpaTypa XMMHMUYECKOTO COJEp)KaHMs, CIIpaBOYHbIE IOCOOus,
pecypcbl HTepHeTa), aHanmM3upoBaTh WHPOPMALMIO PA3NUYHBIX BUAOB U (HOpM
PEICTABICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

(GOopMyIMpPOBATH 3alIPOCHl U MPUMEHATHh PA3JIMYHBIE METOJBI NIPU MOKUCKE U
orOope wuH(pOpMannK, HEOOXOIUMOM NS BHINOJHEHHS Yy4eOHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  IpEACTaBICHUS
uHdopmaiuu (cxembl, rpaduKu, TarpaMMbl, TAOJIUILIbl, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIM SI3BIK B KA4yecTBE CpEIACTBa Npu padoTe cC
XUMUYECKON uH(poOpMaIeil: NpUMEHATh MEXIpeAMETHbIe ((dusnyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a00OpEBHATYPbI, HOMEHKIIATYPY;

M CIIOJIB30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJIIHOCTH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YYeOHbIe AeHCTBHSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOil TEMBI B X0/1€ JUAJIOTa U/WiIn
JUCKYCCHHU, BBICKA3bIBaTh UJIEH, (OPMYIMPOBATH CBOU MPEAIOKEHUS
OTHOCHTEJILHO BBINOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMENl pe3yJbTaTOB MO3HABATEIbHOW JEATEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSATEIBHO WJIA COBMECTHO CO CBEPCTHUKAMU IIPH BBIITOJTHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO MCCIIEOBAHUIO CBOMCTB
U3Y4YaeMbIX BEUIECTB, peaju3aluy yueOHOTo NpoeKTa, 1 GOpMyIUPOBATH BHIBOBI
[0 pe3yJabTaTaM MPOBEAEHHBIX HCCIEAOBAHUN NMYTEM COTJIACOBAHUS MO3ULHAMN B

X0J1€ 00CYXACHUS U 0OMEHAa MHCHUSIMU.



PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHA:

CaMOCTOATEJIBHO IUIAHUPOBAaTh W OCYIIECTBIISITH CBOKO ITO3HABATEJIBHYIO
NESTeNbHOCTh, Ompefensas e€ Leld W 3a7add, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MPEIaraéMbplii  aNropuTM JAEUCTBUN IIpH
BBIMIOJJHEHMHM Y4E€OHBIX M HCCIIEIAOBATEIbCKUX 3aj7ad, BbIOMpaTh Haubosee
3¢ exTuBHBIN €rOCOO MX pelIeHUs C YYETOM TMOJYyYEHHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYILECTBIATh CAMOKOHTPOJIb JEATENBHOCTH HAa OCHOBE CaMOAHAIW3a M

CaMOOILCHKH.

INPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC PE3yIbTaThl OCBOSHUS IMPOrPAMMBI 10 XUMUH Ha YTITyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus BKIIOUYAIOT crelupuaecKue s
y4eOHOro mpeaMeTa « XUMHS» HaydHbIC 3HAHUS, YMEHUS M CITOCOOBI JCHCTBUI 110
OCBOCHMIO, HHTEPITPETAIIUN M MPEOOPA30BAHUIO 3HAHUM, BUJIBI JIEATCILHOCTH I10
MOJIYYCHUIO HOBOTO 3HAHWUS WM TPUMCHCHHIO 3HAHUH B Pa3IMUHBIX YYCOHBIX
CUTYaIIX, a TAK)KE B PeAIbHBIX )KU3HEHHBIX CUTYaIUsAX, CBI3aHHBIX C XUMHEH. B
nporpaMMme IO XHMHHM TPEIMETHBIE Pe3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHHUSI.

10 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUA Kypca «OpraHuueckas XUMH
OTPAXKAFOT:

c(OpPMHPOBAHHOCTh TPEJCTABICHUN: O MECTEe M 3HAYCHHHM OPraHUYeCKOMN
XUMHUH B CHCTEME C€CTCCTBCHHBIX HAyK M €€ pOojM B 00ECICUECHUU yCTOWYHUBOTO
Pa3BUTHS YCIIOBEUSCTBA B PEHICHUHU MPOOJIEM IKOJIOTHYECKOM, SHEPIeTHUCCKOU U
ITUIIECBON 0€30MMaCHOCTH, B Pa3BUTHU MEAMIIMHBI, CO3JaHUU HOBBIX MaTCPHUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHH, B obOecreueHUN PaIMOHAIEHOTO

IPUPOONOIb30BAHUS, B (OPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYph



YEJIOBEKA, a TAKKE IKOJIOTHUECKH OOOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHOU CPEJIE;

BIIAJICHUE CUCTEMOM  XMMHUYECKMX 3HAHUH, KOTOpas  BKIJIIOYAET:
OCHOBOIIOJIAraloIIyue MOHITHS — XUMUYECKUN SJIEMEHT, aTOM, SIJIPO U AJIEKTPOHHAs
obojiouka aroma, S-, P-, O-aroMHbIE OpOWMTANM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUS aToMa, TUOpUau3aIsl AaTOMHBIX OpOUTaliei, HWOH, MOJEKYIa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTENIEHb OKUCJICHUS, XUMUUECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BbEM, YIIIEPOIHBIN cKeneT, (GyHKIIMOHATbHAs
rpynmna, pajaudkai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHasi M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAas), H30MEpPbl, TOMOJIOTUYECKUN pAll, TOMOJIOTH, YIJIEBOJAOPOJbI,
KHCJIOPOJ- M a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUS, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUU, 3aKOHBI
(mepuoanueckuit 3axkoH J[. M. MenneneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BeiecTB A. M. ByTnepoBa, 3aK0H COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpalleHUs »HHEPruu TMpU XUMHUUYECKUX pEeaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHU, MHUPOBO33PEHUECKHE 3HAHMS, JIEXKaIlue B OCHOBE
MOHUMAHUSI IPUUUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBICHUM; PEICTABICHUS O
MEXaHU3MaX XUMHUYECKUX pEeaKIui, TEPMOJUHAMHYECKUX U KUHETUUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aAUMHOM BIIMSIHUM aTOMOB U CPYIIN aTOMOB B
MoOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHBI d(dexTsi, opueHTanTsl | u Il poma);
(dakToIOTHYECKUE CBENCHHUS O CBOWMCTBAaX, COCTaBe, MOJYYECHHMH M 0O€30macHOM
UCIOJIb30BAHUU BAXKHEUMIIIMX OPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NeSTEILHOCTH YeJIOBEeKa, OOIMX HAyUYHbBIX TPUHIIUIIAX XUMUYECKOTO MPON3BO/ICTBA
(Ha mpuMepe TPOU3BOJICTBA METAHOJIA, TEpepabOTKU HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHUH,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, UCMOJb30BaTh COOTBETCTBYIOUINE MOHATHUS TPU
OIMCAaHUMU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHECHUN;

c(OpMHPOBAHHOCTh YMEHUM:



MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJI1 COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OPTaHUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XUMHUECKUX PEAKIIMA M PACKPhIBATh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUMid  IMOCPEICTBOM  COCTaBJICHUSA
AJIEKTPOHHOIO 0OanaHca O3TUX peakluil, peakiuil HOHHOro OOMeHa IyTEéM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUN;

M3rOTaBIMBATh MOJEIH MOJIEKYJl OPraHUYECKUX BEIECTB JUJISl MIUTFOCTPALIMH
UX XMMHUYECKOI'0 U MPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAUIC)KHOCTh M3YyUYEHHBIX
OpraHMYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUA TI0 CHUCTEMATHYECKOM
HomeHknatype (IUPAC) u npuBoAWTh TpUBHATIbHBIE HA3BaHUS NJIsI OTICIBHBIX
IPEICTaBUTENIC OPraHMYECKUX BEIIECTB (ITHUJICH, alleTHJICH, TOJIYOJ, TJIUIEPHUH,
ATUJIEHTJIUKOJb, (EeHOd, (GopManbIeru, aleTanbIeruj, aieToH, MypaBbHUHAs
KHUCJIOTa, YKCYCHas KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAsA, NaIbMUTHHOBAS KUCIOTHI,
[VIMLMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWIMH, TUBUHUII, U30IPEH, XJIOPOIPEH,
CTUPOJI U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHHSI OIpPEACIATh BUJ XUMHUYECKOW CBSI3U B
OpraHWYECKUX COEIMHEHUSX (KOBAJICHTHAass W HWOHHAs CBs3b, G- WM T-CBS3b,
BOJIOPOHAS CBS3b);

c(hOpMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TOJIOKEHUS TEOPHH CTPOCHUS
opranudeckux BemiectB A. M. byriepoBa st 00bsICHEHHS! 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapakTepH30BaTh  COCTaB, CTPOCHHE,
dbu3nyeckrue M XUMHYECKHE CBOMCTBA THUIUYHBIX MPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LIUKIJIOATKAHOB, AJIKEHOB, aJIKaUEHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOAOPOJOB, CIUPTOB, aJbJEIHIOB, KETOHOB,

KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOECAUHEHUN U



aMUHOB, AMUHOKHUCJIOT, OCJIKOB, yTJIEBOAOB (MOHO-, JTU- W TOJIMCAXAPHUIOB),
WIUTIOCTPUPOBATh ~ TEHETUYECKYIO  CBA3b  MEXJAY  HUMHU  YPaBHEHHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKMX PpEaKIUi C MCIOIB30BAHUEM CTPYKTYpPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPXKJAaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHONW CIIOCOOHOCTH OPraHMYECKUX COSTUHEHHM OT
KPaTHOCTU U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AMMHOI'O BIIMSIHUSI aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOYHUKH YTIJI€BOJAOPOAHOTO
ChIpbs (He(Th, MPUPOIHBIN Ta3, Yroilb), CIIOCOOBI €T0 IePepadOTKH U MTPAKTUUIECKOE
IPUMEHECHHUE TTPOTYKTOB MepepabOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUSI CUCTEMOW 3HAHHK O €CTeCTBEHHO-HAYYHBIX
MeTOJaxX IMMO3HAHWUS — HAOJIOACHUU, U3MEPEHUH, MOJICIIMPOBAHUH, dKCIICPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHHS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHHUSI PUMECHSTh OCHOBHBIC oreparuu
MBICIIUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTHU3aINIO, BBISIBJICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€U — JUISI U3YUYEHUS
CBOWCTB BEILIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
NOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEIMETOB IS
Oonee OCO3HAHHOTO TOHWUMAHUS CYIIHOCTH MAaTEepUaJbHOTO EIUHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHBIC 3HAHUS 110 OPraHUYECKON XUMHH ISl OOBSICHCHHUS H
MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPO/TY;

c(hOpMUPOBAHHOCTh YMEHHH: TIPOBOJMTH PACUYETBI 10 XUMHUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMUUYECKUX PEAKIUN C UCIOIb30BaHUEM (PU3MYECKUX
BEeJIMUMH (Macca, O0O0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXKICHUIO XUMHUYECKOHN
dbopMyJibl BEIIECTBAa MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHX 3JIEMEHTOB,

MPOJYKTaM CrOpaHusi, INIOTHOCTH Ira3000pa3HbIX BEIIECTB;



c(hOpMHPOBAHHOCTh YMEHUI: TPOTHO3UPOBATH, AHAIM3UPOBATH U OIICHUBATH
C TIO3WMIMHA  DKOJOTMYECKOM  0€30IacHOCTH  IIOCJIEACTBHS  OBITOBOH U
IIPOU3BOJICTBEHHOM JICATEILHOCTH YEJIOBEKa, CBA3aHHOM C MepepadOoTKOM BEIIECTB,
WCIIOJIB30BaTh MOJIYYEHHBIC 3HAHUS JIJII IPUHATUS TPAMOTHBIX pPEIICHUH mpolieM
B CUTYallUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIbHO IJIAHUPOBATh M MPOBOAUTH
XUMUYECKUN JKCIEPUMEHT (MOJyYeHHE M U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB pA3JIMUHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a7a4 10 PACMO3HABaHUIO OPraHUYECKHX BEIIECTB) C COOJIIOJICHHEM ITIpaBHUII
Oe3omacHOro OOpalieHusi ¢ BeHeCTBaMU M J1abOpaTOpPHBIM 000PYIOBAaHUEM,
dbopMyIUpOBaTh I1I€JIb HCCICIOBaHMS, IMPEJACTABIATh B pa3IudHOU (opme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMECHUI:

co0JIro1aTh TIpaBUJia SKOJIOTMYECKU 11€JIECO00PA3HOT0 MOBEJACHUS B OBITY U
TPYAOBOM JIESITEILHOCTH B LEIAX COXPAaHEHUS CBOETrO 3J0POBbA, OKPYKAIOLICH
IIPUPOHOM Cpelbl U JOCTHUKEHUS €€ YCTOMYUBOIO pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JICHCTBUSI HA >KUBBIE OPTraHU3MBbI
ONPEACTEHHBIX OPraHUYECKUX BEUIECTB, MHOHMMAs cMbIci nokaszarens [1J1K;

aHaJU3UPOBATh IEeCO00Pa3HOCTh MPUMEHEHHSI OPraHHMYCCKUX BEIECCTB B
IMPOMBIILJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3A;

c(hOpMHUPOBAHHOCTh YMEHUMW: OCYIIECTBIATH IICJICHANIPABICHHBIA ITOUCK
XUMHUYECKON MH(POpMAIMK B pa3IMUHBIX UCTOYHUKAX (HayuHas U y4eOHO-Hay4dHasl
JauTepaTypa, cpeacTBa MmaccoBor uHdopmannu, UHTEpHET 1 Apyrue), KpUTHIECKU
aHaJIM3UPOBATh XMMUYECKYI0 HH(OopMaIiuio, mepepadarsiBaTh €€ U UCIIOJIH30BaTh B

COOTBETCTBHUHM C IMOCTABJIEHHON yueOHOM 3a/1aueil.



11 KJIACC

[IpenMeTHBIC pE3ynbTaThl OCBOSHUsI Kypca «OOmass ¥ HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUW NPUPOABI, O MECTE U 3HAYCHUU
XUMUHM B CHCTEME €CTECTBEHHBIX HAyK M €€ poJid B 00ECIEYCHUH YCTONYMBOTO
pa3BUTHUSI, B peEUIEHUU TPOOJEeM SKOJOTHYECKOM, PHEPreTUYEeCKOM U MHUIIEBOU
0€30MMacCHOCTH, B Pa3BUTUU MEJUILIMHBI, CO3/JaHUM HOBBIX MaTEPHATIOB, HOBBIX
MCTOYHUKOB SHEPruHu, B OOECICUECHHH PAlMOHAIIBHOTO MPUPOIONOIb30BAHUS, B
dbopMHUpOBAaHWM MHUPOBO33PEHHUSI W OOMIeH KyJbTyphl UYEJIOBEKa, a TaKKe
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 3J0pPOBBI0 M IIPHUPOIHOMN
cpene;

BJIQJICHUE  CHCTEMOM  XUMHYECKHX  3HAaHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArAOIINE TOHATHS — XUMAYECKUM 3JIEMEHT, aTOM, JIpO aTOMa, U30TOTIbI,
AJIGKTpOHHAs 000j04YKa aroma, S-, P-, d-aToOMHBIE OpOWTAIM, OCHOBHOE W
BO30YX/IEHHOE COCTOSIHMSI aToMa, THOpUIu3alus aTOMHBIX OpOUTalield, HOH,
MOJIEKYJIa, BaJEHTHOCTb, DJIEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCJIEHUS,
XUMUYECKass CBs3b (KOBaJICHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAS),
KpUCTAJUIMYECKasl PEIIETKA, XHUMHYECKas peakius, pacTBOP, 3ICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs JUCCOIMAIMSA, CTENEeHb JUCCOILMAIIUM,
BOJOPOJHBIN IIOKa3aTelb, OKHCIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH 3(deKT
XUMHYECKON peakii, CKOPOCTh XUMUUYECKOW peaKiui, XUMHUYECKOE PaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpUs DJICKTPOJIUTHUYECCKON TUCCOIMAIMM, TEPHOINMYCCKUN
3akoH JI.1. MenpeneeBa, 3aKOH COXpaHEHHUS MacChl BEUIECTB, 3aKOH COXPAHEHUS U
MPEBpAICHUS] SHEPTUM MPU XUMHUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMUECKUHN SI3bIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAHUS PUUYUHHOCTH
U CUCTEMHOCTH XUMHYECKHUX SIBJICHHUI; COBPEMEHHBIC MIPEJCTABICHUS O CTPOCHUU

BEILIECTBA HA aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJIMOJIEKYJISIPHOM YPOBHSX;



IPEACTABICHUS] O MEXaHM3Max XHWMHUYECKHX PEaKLUWid, TEPMOJMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX MX MNPOTEKAHMsS, O XUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTeMax; (PaKTOJIOTHYECKHUE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30MaCHOM MCIOJIb30BAaHUM BAXKHEUIIIUX HEOPraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKON JESITENIbHOCTH YeNOBEKa, OOIIUX HAYYHBIX
OPUHIIMIIAX XUMAYECKOTO TPOU3BOCTBA;

c(OpMHPOBAHHOCTh YMEHUM: BBIABIATh XapaKTEpHbIE MPHU3HAKU MOHATHM,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIIUE NMOHATHS IIPU
ONMCAaHUH HEOPTAaHNYECKUX BEUIECTB U UX IIPEBPAILCHUN;

c()OPMHPOBAHHOCTh YMEHUS HCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJUKY IS
cocraBieHUss (GOpMyJl  BELIECTB W ypaBHEHUH XHMHUYECKUX  PpEaKIUH,
cuctematuyeckytro HomeHkIatypy (IUPAC) u TpuBHnanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUS ONPEAEIATh BAJIEGHTHOCTh M CTETIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEJIMHEHMSX, BUJI XMMHUYECKON CBS3M (KOBaJIEHTHAs,
UMOHHAs, METaJUIMyecKas, BOJOpPOJAHAs), THUI KPUCTAUIMYECKOW pEemeTKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHHS OOBSICHITh 3aBUCUMOCTH CBOWMCTB BEILLECTB OT
BUJa XMMHYECKOM CBSI3M W THUNA KPUCTALUIMYECKON PpEIIETKH, OOMEHHBIM U
JOHOPHO-AKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIECHTHOM CBSI3H;

cOPMUPOBAHHOCTh  yYMEHHW:  KJIacCU(UUIMPOBATh:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTaBY, XHMHUYECKHE PEAKLMU IO Pa3JINYHBIM PU3HAKaM (YU CITy
U COCTaBy pearupymollux BeIIeCTB, TEIIOBOMY 3(D(eKTy peakinu, U3MEHEHHUIO
CTENeHEeH OKHUCIICHUS 3JIEMEHTOB, 00OpPaTUMOCTH, YYaCTHIO KaTajlu3aTopa u JIpyrue);
CaMOCTOATENIbHO BbIOMpAaTh OCHOBAaHMUS U KPUTEPUM JJisi  KIacCUUKAIUU
U3Y4YaeMBbIX BEIECTB U XUMUYECKUX PEaKI[Uii;

c(hOpMHPOBAHHOCTh YMEHUS PACKPBIBATH CMBICII IEPUOIUYECKOr0 3aKkoHa /1.
N. MenpeneeBa u AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBbHYIO

Y IPOrHOCTHYECKYIO (DYHKIUU;



chOpPMHPOBAHHOCTh YMEHHUH: XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX 3JJIEMEHTOB IEPBOIO—YETBEPTOrO IEPUOJIOB
[lepuognueckonr  cucremsl  J.MI.  MeHnneneeBa,  uCHONB3ys  IOHSTUS
«QHEPreTUYCCKUE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE M BO30YXIAEHHOE HSHEPreTUYECKUE COCTOSIHHUS aToMay;
OOBSICHSATh 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHn mno mnepuomaMm u rpynmnaMm llepumonmueckoit cucremsr J[. U
MenpaeneeBa, BAICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AJIEKTPOHHBIX 000JI0UEK;

chOpMHPOBAHHOCTh YMEHHI: XapaKTEpPH30BaTh (OMUCHIBATH) OOIIHE
XMMHUYECKHME  CBOWCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIATH
CYLIECTBOBAHUE T€HETHYECKON CBSI3M MEXIY HEOPraHWYECKHMH BEIIECTBAMU C
ITIOMOILBI YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIINN;

chOpMHUPOBAHHOCTh YMEHHUS PACKpPbhIBaTh CYIIHOCTb: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHHUS DJICKTPOHHOrO OajiaHca
ATUX PEAKIUN; peakiuii HMOHHOTrO OOMEHa MYTEM COCTaBJICHHUS HMX TOJHBIX H
COKpAIIEHHBIX  WOHHBIX  YpPaBHEHMM;  pEakUud  TUAPOJIA3a;  PEaKLUu
KOMILIEKCO0Opa3oBaHusl (Ha MpUMeEpPE T'UIPOKCOKOMIUIEKCOB IIMHKA U aJTFOMUHUS);

chOpPMHPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIUN C YYETOM HX IHEPreTUUECKHUX XapPaKTEPUCTHUK, XapPaKTEP
U3MEHEHUSI CKOPOCTHM XHMHUYECKOM pEakluud B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(dakTOpoB, a TaK)Ke XapaKkTep CMEIICHUSI XUMUYECKOTO PABHOBECHSI TIO]T BIUSIHUEM
BHEIIHUX Bo3aercTBuil (mpuHIun Jle [larensbe);

chOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMHUYECKHUE PEaKIIHH,
JIe)KAIUEe B OCHOBE IPOMBILIICHHOIO IIOJIYyYE€HUs] CEPHOM KHUCIJIOTHI, aMMHAaKa,
o0Iue Hay4Hble TMPUHIMIBI XUMHUYECKUX MPOU3BOJACTB; II€JIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTraHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU

3pCHUA COOTHOIICHUS PHUCK-II0JIb34a;



c(hOpMHPOBAHHOCTh BJIAJCHHUS CHCTEMOW 3HAHWA O METOJaX HAy4YHOTO
MO3HAHUS SIBJICHUM MpUpPOAbI — HAOIIOIEHUe, H3MEPEeHHUE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peajibHbI U MBICIICHHBIN ), UICIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HMCCIIEI0BAHUYU BEIIECTB
U s OOBSICHEHUS XHMHUYECKUX SIBIICHUN, HMMEIOIIMX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JeATEeILHOCTH YEJIOBEKA U B TIOBCEIHEBHOM JKU3HU,
c(hOpMUPOBAHHOCTh YMEHUS BBISBIISITh B3aUMOCBSI3b XUMHYECKUX 3HAHUU C
NOHATUSIMU U TPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS
0o0Jiee 0CO3HAHHOTO MOHUMAHUSI MAaTEPUATILHOTO €IMHCTBA MUPA;
c(hOpMUPOBAHHOCTh YMEHHSI MPOBOAUTH PACUYETHI: C MCIHOJIB30BAHUEM
MNOHATUM «MaccoBasi JI0JIsl BEUIECTBA B PACTBOPE» U «MOJISIPHAS KOHILICHTPALUS»;
MaccChl BEIIeCTBa MM 00BbEMa raza 1o M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
ui 00bEMY OJHOTO M3 YyUYaCTBYIOIIMX B PEaKIMU BEIIECTB; TEIIOBOrO 3 dexra
peaKkuuu; 3HaA4€HUs BOAOPOIAHOTO MOKA3aTeNlsl pacTBOPOB KHCIOT M IIEIOYEH ¢
W3BECTHOM CTEMEHBIO AUCCOIMAllMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIU OJHO M3 MCXOJHBIX BEIECTB JIAHO B BHUJE pacTBOpa C
OTpEeICIEHHON MacCOBOM J0Jiel pacCTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT MPUMECH ); IO BBIXOJIa TPOJIYKTa PEAKIIMU; O0BEMHBIX OTHOILIIEHUN Ta30B;
c(hOpMUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIBHO IJIAHUPOBATh M MPOBOAUTH
XUMHUYECKUH  AKCHEpUMEHT  (IpOBEACHUWE  peakluil  HMOHHOro  OoOMeEHa,
NOATBEPKACHUE KAUeCTBEHHOI'0 COCTABa HEOPraHMYECKUX BEILIECTB, ONpPEEICHUE
cCpeAbl pacTBOPOB BEIIECTB C IMOMOIIbIO HMHAMKATOPOB, H3YYEHUE BIUSHUSA
pa3nUYHBIX  (AKTOPOB HA CKOPOCTh XHMHYECKOW  pEaKIuu, pEIICHHE
AKCIIEPUMEHTANILHBIX 3a7ady 1o Temam «Metamwey u  «Hemertamne») ¢
coOJII0/IEHUEM MpaBUJl OE30MaCHOr0 OOpalleHHs C BEUIECTBAMU U JTaOOPATOPHBIM
obopyaoBaHueM, (HOpMyJIMPOBATH 11EJIb UCCIICAOBaHUS, TPEACTABISATh B PA3IMUHON
dbopme  pe3ynbTaThl AKCIEPUMEHTA, aHAIM3UPOBaTH U  OLIEHUBATh  HX

JOCTOBEPHOCTH;



chOpMHPOBAHHOCTh  yMEHHUH:  COOMIONATh  TMpaBWa  IOJH30BAHUSA
XUMUYECKON TMocyiod © JabopaTOpHBIM  00OpyJOBaHHMEM, OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMH 1O BBITOJHEHHUIO J1a00OpPaTOPHBIX
XUMHUYECKUX OINBITOB, JKOJOTUYECKU I11eJIeCO00pPa3HOro IMOBEACHUSI B OBITY H
TPYAOBOU JEATEIBHOCTH B LEIAX COXPAaHEHUS CBOETO 3J0pPOBbS, OKpPYKaroLleu
IPUPOAHOM CpeApl M JOCTHIKEHHMSA €€ YCTOMYMBOIO Pa3BUTUSA, OCO3HABATH
ONAaCHOCTh TOKCHUYECKOTO JEWCTBUSI HA KUBBIE OPraHU3Mbl ONPEACTEHHBIX
HEOPraHUYECKHUX BEIECTB, TOHUMAs cMbIci nokaszaress [1/1K;

c(OPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIISTh LEJICHANIPABICHHBIA IOUCK
XUMUYECKON MH(MOPMAITIH B PA3TUIHBIX UCTOYHUKAX (HAy4YHAs U y9eOHO-HAydHAS
JUTEpaTypa, CpencTBa MaccoBoil nHdopmarmu, IHTepHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHYECKYI0 HH(OPMAIIHIO, IepepadaThiBaTh €€ U UCIIOIH30BAThH B

COOTBETCTBHH C TIOCTABJICHHON y4eOHOMN 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
Ne HaumeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
Kontpoibubie | IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTeJIbHbIC PeCypChl
padoThI padoTbI
Pa3nea 1. TeopeTnyeckne 0CHOBbI OPraHN4YeCcKOi XUMHH
[Ipenmer opranuueckoit xumuu. Teopus
11 CTPOCHHMSI OPTaHUYECKUX COCTUHEHUN A. 8 0 0 https://resh.edu.ru/subject/29/10/
M. bytneposa
Hroro no paszneny 8
Pa3nea 2. Yriesogopoasl
I _
2.1 PEACIIBHPIC YIIEBOAOPOABRL — ATKAHEL 5 0 0 https://resh.edu.ru/subject/29/10/
LUKJIOAJIKAHbI
H :
2.2 CHUPEACILHRIC YIICBOMIOPOAHL: QIS 14 0 1 https://resh.edu.ru/subject/29/10/
aNKaJNeHbI, ATKUHbI
2.3 ApomaTH4eCcKHe yTiIeBOI0POIbI (apeHBI) 8 0 0 https://resh.edu.ru/subject/29/10/
IT
24 PHPOURTC HCTORHHIH YIIICROACPOAOE 1 4 0 0 https://resh.edu.ru/subject/29/10/
ux nepepaboTka
2.5 l"anoreHnpon3BOIHBIE YTIEBOAOPOIOB 4 1 0 https://resh.edu.ru/subject/29/10/
Hroro no pazueny 35
Pa3nea 3. Kuciiopoacoaepskaiue opranuyeckue coeJHHeHHUs1
3.1 Cnuptsl. deHoun 11 0 1 https://resh.edu.ru/subject/29/10/
KapbonunbHbie COeTMHEHUS: allbJICTHIbI
3.2 1 KeToHbl. KapOOHOBBIE KUCIIOTHI. 21 0 1 https://resh.edu.ru/subject/29/10/
Crnoxubie 3¢upsl. JKupsr



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
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3.3 VrieBoasl 9 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 41
Paspnen 4. Azorconepaxaiiue opranudeckne coeJMHeHUs1

4.1 AMUHBL. AMUHOKUCIOTHL. benku 12 https://resh.edu.ru/subject/29/10/
Hroro mo pazgeny 12
Paspnen 5. BbicokoMoJIeKy I pHbIE COeAUHEHHUS

5.1 BbICOKOMOIEKYIIIpPHBIE COEAUHEHUS 6 https://resh.edu.ru/subject/29/10/
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOIT'PAMME



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

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

Koan4yecTBo 4acoB

JJ1eKTpOHHBIE (U (pPpOBbIE)

Ne /i Kontpoabubie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI padoTsI
Paznen 1. Teopernueckne 0CHOBbI XUMUH
Crpoenue atoma. Ilepnoanuecknit
IT
1.1 SAKOH ¥ LICPHOAMHCCKA CHeTeMa 9 0 0 https://resh.edu.ru/subject/29/11/
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
C .M 0
1.2 TPOCHHUE BEecTRa. MHOroobpasue 11 1 0 https://resh.edu.ru/subject/29/11/
BEIIIECTB
1.3 XUMHYECKUE PEAKIIUN 19 1 3 https://resh.edu.ru/subject/29/11/
Hroro no pazueny 39
Pasnen 2. Heoprannuyeckas xumust
2.1 HemeTtamnnt 31 https://resh.edu.ru/subject/29/11/
2.2 Mertaibl 23 https://resh.edu.ru/subject/29/11/
Hroro no pazgeny 54
Pa3nen 3. XuMusa u :XKu3Hb
M . X
3.1 CTOABT TOSHAHMA B XHNMIH. AHMILH 9 0 0 https://resh.edu.ru/subject/29/11/
JKHU3Hb
Hroro mo pasnerny 9
OBLIEE KOJIMYECTBO YACOB I10
- 102 4 8

[NPOITPAMME



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

HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KoHTpoabHbIe
Bcero P
padoTsbI

IIpakTHyeckn
e padoThbl

JJIeKTPOHHBbIE HU(PPOBBIE
o0pa3oBaTesibHbIE pecypchl

[IpenmeT u 3HaYeHUE OPraHNYECKON
XUMHH, [IPEJICTaBICHIE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUN

https://resh.edu.ru/subject/lesso

n/6149/start/170388/

DNEKTPOHHOE CTPOCHUE aTOMa yTriiepo/ia
(0OCHOBHOE W BO30YKIEHHOE COCTOSIHUS).
BaneHTHbIe BO3MOXHOCTH aTOMa yriiepoa

XuMHUUecKasi CBSI3b B OPraHMUECKUX
coenuHeHusX. MexaHnu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3H, CITIOCOOBI Pa3phiBa
CBsA3eH

https://resh.edu.ru/subject/lesso

n/6149/start/170388/

Teopust cTpoeHUs OpraHUYECKUX
coenuHenuii A. M. Bytieposa

https://resh.edu.ru/subject/lesso

n/6149/start/170388/

Bunel uzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE

3¢ (}eKTh B MOJIEKYJIaX OPraHUYECKUX
COCIMHECHU N

[IpencraBnenue o kiaccupukanuu u
cuctemarnueckas HomeHkinarypa (IUPAC)
OpPraHMYECKHX BEIIECTB

Knaccudukamnus peakiuii B opraHn4ecKomn
XUMHH



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

CucreMaruzanys 1 0000IeHNEe 3HAHUI 1O
TEME

AJKaHBI: TOMOJOTHYECKHH psijI, 001as
(dbopMyIia, HOMEHKJIaTypa U U30MepHus,
AIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

https://resh.edu.ru/subject/lesso

n/6151/start/149993/

10

dusnueckue 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

https://resh.edu.ru/subject/lesso

n/6151/start/149993/

11

Haxosxxnenne ankano B mpupoje. CriocoOsl
MOJTYYEHUS U IPUMEHEHUE aJIKaHOB

https://resh.edu.ru/subject/lesso

n/6151/start/149993/

12

13

[uknoankanel: obmas Gpopmyna,
HOMEHKJIATypa U U30MEPUs, OCOOCHHOCTH
CTPOCHHS U XUMHUYECKUX CBOHCTB, CITOCOOBI
MOJTyYEHHS U IPUMEHEHHUE

Pemrenue pacy€THBIX 3a71a4 Ha ONpe/ie/ICHNE
MOJIEKYJISIPHON (POPMYITBI OPTaHUIECKOTO
BEIIECTBA 10 MACCOBLIM JIOJIIM aTOMOB
9JIEMEHTOB, BXOJSIIMX B €r0 COCTAaB.
Cucremaru3anusa 1 0000IIeHe 3HAHUH 110
TEME

14

AJKEHBI: TOMOJIOTHYECKHH psijl, 001as
(dbopMyIia, HOMEHKIIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas ¥ [IUC-TPAHC-U30MEPUS
AJIKEHOB

https://resh.edu.ru/subject/lesso

n/5412/start/

15

duznyeckre 1 XUMUYECKHE CBOMCTBA
ankeHoB. [TpaBuiio MapkoBHUKOBa

https://resh.edu.ru/subject/lesso

n/5412/start/



https://resh.edu.ru/subject/lesson/6151/start/149993/
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CriocoOblI MosTy4eHus U IpUMEHEHne

https://resh.edu.ru/subject/lesso

16 aJIKCHOB n/5412/start/
IIpakTuyeckas padota Ne 1 o teme

17 "[Tony4yenue >TUICHA U U3yYEHUE €TO
CBOMCTB"
Pemrenue pacu€THbIX 3a71a4 Ha OINpe/IesICHNE

18 MOJIEKYJISIPHOI (POPMYIIBI OpraHUYECKOTO
BeIllECTBA
AJKagueHbl: CONpsKEHHBIE,

19 M30JIMPOBaHHBIC, KYMYJIHUPOBAaHHBIEC.
Oco0eHHOCTH IEKTPOHHOTO CTPOCHUS

20 XHUMUYECKUE CBOWCTBA COMPSKEHHBIX
TTUEHOB

21 CriocoOwI TOTy4YeHHUsI ¥ TPUMEHEHNE
AJKaJIMEHOB
ATKUHBI: TOMOJIOTHYECKUH psifl, 001as

29 (dbopMyIia, HOMEHKIJIaTypa, JIEKTPOHHOE U
MMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI,
¢uznueckue cBoiicTBa

23 XUMHYECKHE CBOMCTBA AJIKUHOB

24 KauecTBenHbIe peakiiuu Ha TPOHHYIO CBSI3b

o5 CriocoObl 1oJTy4eHUs U IPUMEHEHUe
AJKWHOB

26 Pemenue 3agau: pacu€Thl 10 ypaBHEHUIO
XUMUYECKON peakuuu

97 CucreMaruzanys 1 0000IeHNEe 3HAHUI IO

TEMEC



https://resh.edu.ru/subject/lesson/5412/start/
https://resh.edu.ru/subject/lesson/5412/start/

ApeHBI: TOMOJIOTHYECKUN Psifl, 00IIast
(dbopMyIta, HOMEHKJIATypa. DICKTPOHHOE U

https://resh.edu.ru/subject/lesso

28
IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYII /A7 75/start/150494/
OeH30I1a U TONyoJa, UX (U3NYECKHe
CBOMCTBa
29 XHUMUYECKUE CBOMCTBA aPEHOB: PEAKIIMHI https://resh.edu.ru/subject/lesso
3aMelIeHUs n/4775/start/150494/
XHWMHYECKUE CBOMCTBA apEHOB: pEaKLuU )
30 MIPUCOSIUHEHMSI, OKUCIICHHE TOMOJIOTOB https:iresh.eclu.ru/stibjectilesso
PHEOEA . N/4775/start/150494/
Oensona
31 OCo0EeHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa
Pemenne pacu€THBIX 3aa4 Ha ONpeieliCHIE
32 MOJICKYJISIPHON (DOPMYJTBI OPTraHUYECKOTO
BELIECTBA
33 CriocoOslI MoNTy4eHus: ¥ IPUMEHEHNE https://resh.edu.ru/subject/lesso
apeHOB n/4775/start/150494/
34 ['eneTnueckas CBsA3b MEXKY pa3InYHBIMU https://resh.edu.ru/subject/lesso
KJIAaCCaMHM YIJIEBOJOPOJI0OB n/6148/start/
Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
35 peaxuuii. Cucrematuzanys u 00001IeHNe
3HaHUH O TeMeE
[Ipuponnsriii raz. [lomyTHbie HEQTAHBIE https://resh.edu.ru/subject/lesso
36
rassl n/6148/start/
37 KameHHBI# yroiab 1 NpOLyKThI €70 https://resh.edu.ru/subject/lesso

nepepadboTKH

n/6148/start/



https://resh.edu.ru/subject/lesson/4775/start/150494/
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https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/

38

Hedts 1 ciocoOw1 €€ mepepaboTku.
[TpumeHeHne TPOTYKTOB IepepadOTKU
HepTH

https://resh.edu.ru/subject/lesso

n/6148/start/

39

['eHeTHueckas CBsI3b MKy pa3IHYHBIMU
KJIaCCaMH YTJIEBOJOPOJIOB

40

["anoreHONpPOU3BOHBIE YTIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEaKIIH
3aMelleHus TajJoreHa

41

JewcTBue menoyei Ha
rajoreHnpou3BoIHbIE. B3anmoneiicTere
JIUTaJIOreHaJKaHOB C MarHUeM U ITMHKOM

42

CucremaTtu3zanus u 0000IIeHHEe 3HAHUHN TI0
pazneny "Yraesogopobr"

43

KonTponbhas pabora o teme
"YrneBogoposl"

44

[IpenenbHbIe OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psijl, oOmas popmya,
CTPOCHHUE MOJICKYJI, U30MEPHS,
HOMEHKJIATypa, KJacCupHUKaIus,
¢bu3nyeckue cBOWCTBA

https://resh.edu.ru/subject/lesso

n/4769/start/

45

XHWMHUYECKHE CBOMCTBA MMPEaACIIbHBIX
OAHOATOMHBIX CIIMPTOB

https://resh.edu.ru/subject/lesso

n/4769/start/

46

Crioco0blI 1oJTy4eHus U IpUMEHEHUe
OJTHOATOMHBIX CIIUPTOB

https://resh.edu.ru/subject/lesso

n/4769/start/

47

[IpocTeie a¢upsl: HOMEHKIIATypa U
HU30MepHsi, 0COOCHHOCTH (PU3UIECKUX H
XUMHUYECKUX CBOUCTB



https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/6148/start/
https://resh.edu.ru/subject/lesson/4769/start/
https://resh.edu.ru/subject/lesson/4769/start/
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MHoroaToOMHEIE CIIMPTHBI: STUJIICHTJINKOJIb U

48 TIIMIEPUH, X (PU3HYECKHE U XUMUIECKHE
CBOICTBa
49 CriocoOsl Mosy4eHus U MPUMEHEHNE
MHOTOaTOMHBIX CITUPTOB
50 DeHOI: CTPOCHHUE MOJICKYJIBI, PU3HICCKUE https://resh.edu.ru/subject/lesso
cBoiicTBa. ToKCHYHOCTH (peHona n/5727/start/
51 XuMigeckie cBoficTsa (eHoma https://resh.edu.ru/subject/lesso
n/5727/start/
CriocoObI TToTy4YeHus ¥ IPUMEHEHNE https://resh.edu.ru/subject/lesso
52 benona n/5727/start/
IIpaktudeckas padora Ne 2. Pemenue
53 SKCHEPUMEHTAIBHBIX 3324 110 TEME
"CroupTtsl ¥ heHob"
54 Cucremarusamnus 1 0000IIeHNe 3HAHUN 110
TeMe
AnbIeruapl U KETOHBI: 3JIEKTPOHHOE
55 CTpoeHHE KapOOHWILHOU IPYIIIBL; https://resh.edu.ru/subject/lesso
TOMOJIOTHYECKHE PsAJIbI, 001as hopmya, n/4776/start/
M30MEpHUs U HOMEHKJIaTypa
56 Anbaerupl U KeTOHBI: (U3NYECKUE https://resh.edu.ru/subject/lesso
CBOMCTBA; pEaKITUU MPHUCOCTUHEHUS n/4776/start/
57 Peakuyu OKuCIEHNS U KaYECTBEHHBIE https://resh.edu.ru/subject/lesso
PEaKUHH AJIBIETHIOB U KETOHOB n/4776/start/
58 CriocoObI MOTy4YeHUs aIbJACTHAOB U https://resh.edu.ru/subject/lesso

KETOHOB

n/4776/start/



https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/5727/start/
https://resh.edu.ru/subject/lesson/5727/start/
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59

OHOOCHOBHBIE TIPEIeTIbHBIE KAPOOHOBHIE
KHCIIOTBI, 0COOCHHOCTH CTPOCHUS MX
MOJIEKYJT

60

N3omepust 1 HOMEHKIATypa KapOOHOBBIX
KHCIIOT, UX (pU3nuecKre CBONCTBA

61

XHAMHUYECKUE CBOMCTBA IIPEAEIIBHBIX
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT

62

Oco6eHHOCTH CBOUCTB MypaBbUHON
KHUCIO0TBHI. MHOT00Opa3ue KapOOHOBBIX
KHCJIOT

63

OCOOEHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apoOMaTHYEeCKUX KapOOHOBBIX,
IUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kuciot. [IpencraBuTeny BeICIINX
KapOOHOBBIX KHUCJIOT

64

IlonsTue o MMPOU3BOAHBIX I(ap6OHOBLIX
KHCIIOT

65

CriocoOblI MosTy4eHus U IpUMEHEHne
KapOOHOBBIX KHUCJIOT

66

CroxHble 3(Upbl: TOMOJIOTUYECKUN P,
obmmas popmyia, H30Mepus U
HOMEHKJIATypa

67

dusnueckre 1 XUMUYECKHE CBOICTBA
3¢upoB

68

Pemenue pacy€THbIX 3a7a4: IO YPaBHEHUIO
XUMHUYECKON peaKIiiu, Ha OIpe/ieJicHIe
MOJIEKYJISIPHOM (pOPMYJIbI OPTaHUYECKOTO
BELIECTBA




[IpakTuueckas padora Ne 3. Pemenue

69 IKCIIEPUMEHTAIILHBIX 33724 110 TEME
"Kap6oHnoBbie kuciaotsl. CiioxxHbIe 3QUpHI"
70 Kupsr: ctpoenue, puznveckue u https://resh.edu.ru/subject/lesso
XUMHUYECKHE CBOMCTBA (TUAPOIIN3) n/5952/start/
Oco0eHHOCTH CBOICTB KUPOB, )
71 O —— https://resh.edu.ru/subject/lesso
Aepratt e n/5952/start/
KHUPHBIX KUCTOT. JKUpHI B Ipupoje
MBpli1a KaK COJIM BBICIIUX KapOOHOBBIX )
72 KHCJIOT, UX Motolee jaericTeue. [TousaTre 0 nitps:/fresh edu.ru/subjectlesso
’ meea ’ n/5952/start/
cuHTeTH4YecKux mMoroumx cpeactrax (CMC)
I'enetnyeckas CBS3b YTIEBOJOPOAOB U
73 KHCIIOPOJICOAEPIKAIIUX OPTaHUIECKHUX
BEIIECTB
74 Pacu€Thl M0 ypaBHEHUSIM XUMHUYECKHUX
peaxkuunii
75 CucreMaruzanys U 0000IeHNe 3HAHUI IO
TeMe
OO011as XapaKTEpUCTHKA YIIIEBOIOB U )
76 N (pmlza mp eBO zB (MOHO-, 2~ 1 https://resh.edu.ru/subject/lesso
YT A de n/6150/start/
MIOJIMCAXAPUIBI)
77 Monocaxapuzbl: pu3nuecKrue CBOICTBa U https://resh.edu.ru/subject/lesso
HaXO0XECHUE B IIPUPOJIE n/6150/start/
78 IIpuMeHeHue IITI0KO03bl, €€ 3HAYCHUE B https://resh.edu.ru/subject/lesso
KHU3HEACATEILHOCTH OpraHu3Ma n/6150/start/
Jlucaxapuabl: caxaposa, MaJIbTo3a U )
https://resh.edu.ru/subject/lesso
79 nakTo3a. HaxoxxaeHue B mpupoie u

IMIPUMCHCHUC IUCAXapUI0B

n/6150/start/
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80

[Tonucaxapuael: CTpOEHUE MAKPOMOJIEKY!I,
¢bu3nvecKre 1 XUMHYECKUE CBOMCTBA,
IIPUMEHEHNE

https://resh.edu.ru/subject/lesso

n/5413/start/

81

[Tonstre 00 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemrenne pacueTHbIX 3a1a4 Ha ONIpEACIICHNE
JIOJIA BBIXO/JIA TIPOJIYKTA PEAKIIMH OT
TEOPETUYECKU BO3MOKHOTO

83

Cucremaruzanusa 1 00001IeHe 3HAHUN 110
pazaeny

84

KonTponbhas pabora o teme
"Kucnopoaconep:xaiiye opraHudeckue
coelMHeHus "

85

AMUHBL: KJTacCUPUKAIHS, CTPOCHUE
MOJIeKYJI, 001mast popmyia, nsomepus,
HOMEHKJIaTypa U (pU3MUECKUE CBOICTBA

86

XHWMHUYECKHE CBOMCTBA aJ]I/I(I)aTI/ILICCKI/IX
dMHHOB

87

AHWIMH: CTpOEHUE aHWIIMHA, 0OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHUJIMHA

88

CriocoObl osryueHust 1 IpUMEHEHNE
anmuQaTHIecKuX aMHHOB

89

AMMHOKHCIIOTBI: HOMEHKJIATypa 1
nzomepusl, pusndeckre CBONCTBA.
OTI[GJIBHBIG MpEaACTAaBUTCIIN O-aMUHOKUCIIOT

https://resh.edu.ru/subject/lesso

n/4743/start/

90

XUMHUYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HaYCHNE aMUHOKHUCIIOT.
Cunres u TUAPOJIN3 ICITUAOB

https://resh.edu.ru/subject/lesso

n/4743/start/



https://resh.edu.ru/subject/lesson/5413/start/
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benku kak npupoIHbIE TOJIUMEPHI;

https://resh.edu.ru/subject/lesso

o1 CTPYKTYPBI O€JIKOB n/4743/start/
92 N UMHECKIE CBOHCTEA GENKOR https://resh.edu.ru/subject/lesso
n/4743/start/

A3oTconepikale reTepoluKInIecKue

93 COGI[I/IH:HEIH . II‘JIIYKJIGI/IH(];)B:IIC CUCTIOTLL: https://resh.edu.ru/subject/lesso

n/6296/start/212589/

COCTaB, CTPOEHHUE U OMOJIOTUYECKAs POJIb
[TpakTudeckas padora Ne 4. Pemenue

94 JKCIIEPUMEHTAJBHBIX 33724 110 TEME https://resh.edu.ru/subject/lesso
"AzoTcoaepxkaniue OpraHn4eckue n/6296/start/212589/
coeuHeHUs "
[Ipaktuaeckas padora Ne 5. Pemenue

95 JKCIIEPUMEHTAJBHBIX 33724 110 TEME https://resh.edu.ru/subject/lesso
"Pacno3HaBaHne OpraHMYECKUX n/6296/start/212589/
coequHeHui"
KonTponbhas pabora o teme

96 "A30TcozepKalUE OPraHNnIECKHE
coeauHeHus"
OcHOBHbIE OHATUS XUMHH

97 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN U https://resh.edu.ru/subject/lesso
METObl UX CUHTE3a —IIOJUMEPU3aLIUs U n/6095/start/
MOJIMKOHACHCALUs

98 [Tnactmaccel. YTunuzamus u nepepadoTka
I1acTuKa

99 DnacToMephl: HaTypaJIbHBI CUHTETHYECKHE

Kayuyku. Pe3una



https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/4743/start/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6095/start/
https://resh.edu.ru/subject/lesson/6095/start/

100

BomnokHa: HatypaibHbIE, UCKYCCTBEHHBIC,
cunterndeckue. [lomumepsl crienuaasHOTO
Ha3HAYCHUS

https://resh.edu.ru/subject/lesso

n/4777/start/

101

[IpakTuueckas padbora Ne 6. Pemenue
AKCIIEPUMEHTANIBHBIX 3a7a4 10 TeEME
"Pacno3naBaHue miacTMacc U BOJIOKOH"

102

O06o01eHre U cucTeMaTu3alusi U3y4eHHOTO
MaTepuasa 1o TeMe
"BBICOKOMOJNIEKYJISIpHBIE COCTUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

102



https://resh.edu.ru/subject/lesson/4777/start/
https://resh.edu.ru/subject/lesson/4777/start/

11 KJIACC

Koan4yecTBo 4acoB

Ne DJIEKTPOHHBIE HU(PPOBBIE
n/n Tema ypoxa Bcero Kontpoabrsre HpakTuteck o0pa3oBaTesibHbIE PeCypChl
padoTsbI e padoThbl
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 0 0 https://resh.edu.ru/subject/lesso
aJ1eMeHT. M130Tonb! n/6479/start/
9 CTpoeHue 3JIeKTPOHHBIX 000I0YEeK aTOMOB, 1 0 0
KBaHTOBBIE UKCIIa
3 Kiaccudukanms XuMU4ecKuX 3JIEMEHTOB (S- 1 0 0
, p-, d-, f-amemenTHI)
4 Pacnpenenenue 3J1eKTPOHOB 10 AaTOMHBIM 1 0 0 https://resh.edu.ru/subject/lesso
opOuTaIsIM n/6332/start/
DNeKTPOHHBIE KOHPUTYpAIIUHA ATOMOB
5 HJIEMEHTOB B OCHOBHOM U BO30YXIEHHOM 1 0 0
COCTOSIHUH
6 DNeKTPOHHBIE KOH(UTYpAIIUH HOHOB. 1 0 0
DIIEKTPOOTPULIATETLHOCTh
[Tepuonnueckuii 3akoH u [lepuoanueckas
7 CUCTEMa XUMHYECKUX 31eMeHToB /J[. M. 1 0 0
Menaeneesa, CBsA3b C COBPEMEHHOM TEOPUEH
CTPOEHHSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
3 XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU 1 0 0
MPOCTBIX U CJIOKHBIX BEIIECTB MO IPyIIam
U TIepuoJiam
9 CucreMmaruzanys 1 0000IeHNE 3HAHUI IO 1 0 0

TEME



https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/6479/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/6332/start/

10

Bunsl xumMuueckoil cBs3u. MexaHu3MEbI
00pa3oBaHusl KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMOIEKyISIpHbIE
B3aMMOJICHCTBUS

11

BaneHTHOCTB 1 BaJIEeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM

https://resh.edu.ru/subject/lesso

n/6332/start/

12

HpeI[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAMHCHHAX: COCTaB 1 HOMCHKIJIATypa

13

BemecTBa MOJIEKYJIIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUsA. THUIIBI
KPUCTAJJINYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

https://resh.edu.ru/subject/lesso

n/5581/start/

14

[ToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
[IpencraBneHue 0 KOJJIOUIHBIX pacTBOPax

https://resh.edu.ru/subject/lesso

n/4939/start/

15

HctuHHBIE pacTBOPHI: HACKIILIEHHBIE U
HEHACBIIIEHHBIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObl BbIpa)Ke€HUSI KOHIIEHTPALUU
pacTBOpOB

17

Pemrenne 3aa4d ¢ MCIoab30BaHUEM TTOHSITHI
""MaccoBas 10J11 paCTBOPEHHOTO BellecTBa",
"MoJisipHas KOHLIeHTpauus"

18

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEILIECTB

19

Cucremarusanusa 1 0000IIeHNe 3HAHUN 110
TEME



https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/6332/start/
https://resh.edu.ru/subject/lesson/5581/start/
https://resh.edu.ru/subject/lesson/5581/start/
https://resh.edu.ru/subject/lesson/4939/start/
https://resh.edu.ru/subject/lesson/4939/start/

20

KonTponbhas pabora no temam "CtpoeHue
aroma. [lepronueckuii 3aKOH U
[leproauyeckas cucreMa XUMHYECKUX
snemenToB JI. . Menneneesa", "Crpoenue
BemecTBa. MHOroo6pasue BemiecTs"”

21

Knaccudukamnms XuMrU4ecKux peakiuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUs1 MAaCChl BEUIECTB; 3aAKOH
COXpAHEHHUS U MPEBPALICHUS SHEPTUU IIPU
XUMHUYECKUX PEAKIUAX

https://resh.edu.ru/subject/lesso

n/4938/start/

22

TeruoBbie 3¢ HEKTH XUMUYECKUX PEAKIINH.
TepMoxuMuueckrue ypaBHEHUS

23

Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
peakuuil ¥ TePMOXUMUYECKUM YPaBHEHUSIM

24

CKOpOCTh XMMHYECKOU peakiny, eé
3aBUCHUMOCTD OT PAa3IMYHBIX (PAaKTOPOB.
Karanus u xaranuzatopsl

25

I"'omorenHbIe U I€TCPOrcHHbIC pCAKIIUN

26

[IpakTuueckas pad6ora Ne 1 o teme
"BnusiHue pa3nu4HbIX GaKTOpOB Ha
CKOPOCTb XUMUYECKON peakuun"

27

O6patumbie 1 HEOOPATUMBIE PEAKITUH.
XHUMHUYECKOE pAaBHOBECHUE

28

[IpaxTuyeckas padota Ne 2 o treme
"BnusiHue pa3nu4HbIX GaKTOpOB Ha
MOJIOKEHUE XUMUYECKOT0 paBHOBECHUS "



https://resh.edu.ru/subject/lesson/4938/start/
https://resh.edu.ru/subject/lesson/4938/start/

DIEeKTPOTUTHYECKAS JUCCOIHATIHS.

29 CunbHbIC U cradblie 271eKTpoIuThl. CTeneHb
JIUCCOITUAITAN
Honnoe npouseeaenue Bojapl. Cpena
30 BOJIHBIX PacTBOPOB. BomopoaHbIii
nokasatens (pH) pactBopa
31 I'mpponus coneit. Peaknuu, nporekaronue B https://resh.edu.ru/subject/lesso
pacTBOpax dJIEKTPOJIUTOB n/5912/start/
[IpakTrueckas padota Ne 3 mo Teme
32 "XuMHYecKue peakiiy B pacTBOpax
3JEKTPOJIUTOR"
OKHCIIUTETbHO-BOCCTAHOBUTEIIHHBIC
33 peakuu. BaxHenme oKuCIuTenu u
BOCCTaHOBUTEIIH
34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB
BEIICCTB
36 Pemrenue 3a1a4 pa3mMyHBIX THIIOB
37 Pemenue 3a1au pa3nuyHbIX TUIIOB
38 CucreMaTu3anus u 0000IIeHHE 3HAHUH 10
TeMe "XUMHUUYECKHe peakuu'
39 KonrponsHas pabota o teme
"Xumuueckue peakiuuu"
[Tonoxxenue HemetasioB B [lepuoanueckoit
40 CHCTEME XUMHYECKHuX daeMeHToB /1. 1. https://resh.edu.ru/subject/lesso

MeHneneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMOB. PU3NUECKHE CBOMCTBA HEMETAJLIIOB

n/5939/start/151320/



https://resh.edu.ru/subject/lesson/5912/start/
https://resh.edu.ru/subject/lesson/5912/start/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

AnoTponusi HEMETaUIOB (Ha IpUMeEpe

https://resh.edu.ru/subject/lesso

41 KHCJI0poJa, cepsl, hochopa u yriaeposa) n/5913/start/151347/

42 Bopopoa: monyuenue, pusnueckue u
XUMHYECKHe CBOMCTBA. [ mapus
["anorensl: HaxoXeHUE B IPUPOJE,

43 CHOCOOBI OTy4YeHHS, PUIUIECKUE U
XUMHYECKHUE CBOMCTBA
lNanorenoBonopoasl. Baxueriue

44 KHCIIOPOICOAEpKAIINE COSTUHEHUS
raJoreHoB
JlabopaTopHbIe U TPOMBINUICHHBIE CTIOCOOBI

45 MOJTy4YeHUs rajoreHoB. [Ipumenenue
TaJIOT€HOB M UX COSTUHEHHI
[IpakTuueckas pabora Ne 4. Pemenue

46 HKCIEPUMEHTAIBHBIX 3371a4 110 TEMe
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIJICHHBIE CITOCOOBI ITOTyYeHUS,
¢u3nueckue u XuMu4yeckue cBoictsa. O30H.
IIpuMeHeHue Kuciaopoaa u 030Ha

48 Oxkcubl ¥ IEPOKCUIBI

49 Pemenue 3aga4u pa3auvyHBIX THIIOB
Cepa: Hax0JIeHUE B PUPOJIE, CIIOCOOBI

50 MONy4YeHHs, GU3NIECKHE U XUMHUECKUE
CBOMCTBA

51 CepoBoaopo, cyinbhuasl

59 Kucnopoaconepxaiiye coeTMHEHUS CEPBI.

Oco0eHHOCTH CBOICTB CEpHOM KHCIIOTHI



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/

53

[IpakTuueckas padbora Ne 5. Pemenue
IKCTIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa
" €€ coequHeHnusa"

54

A30T: HaX0XJ€HHE B IPUPOJE, CIIOCOOBI
NoJyYeHHs, GU3NYECKHE U XUMHUECKUE
CBOMCTBAa. AMMMAK, HUTPHJIBI

55

Kucnoponacoaepxkaiue coeiMHeHUs a3oTa.
Oco0EHHOCTH CBOUCTB a30THOM KUCJIOTHI

56

[IpuMeHeHMe a30Ta U €ro COeAMHEHUI.
A30THBIE y100peHus

57

docdop: HAXOKIAECHUE B IPUPO/JIE, CITOCOOBI
MOJTy4eHUs, PU3NUECKHE U XMMUYECKUE
cBoricTBa. Dochuasl u Gochun

58

Oxkcunsl hochopa, pochopcoaepxarie
kucaoThl. Comu HochOpHOI KHCTOTHI

59

[Tpumenenue pocdopa u ero coeMHEHUI.
dochopHbIe yT10OpEeHUs

60

[TpakTrueckas padota Ne 6. Permenue
SKCHEPUMEHTAIBHBIX 337124 10 TeMe "A30T
u pochop u ux coeuHeHU"

61

VYriepon: HaXOXICHUE B IPUPOJIE,
AJUIOTPOITHBIE MOAU(PUKAINH; HU3UIECCKUE U
XUMHUYECKHUEC CBOﬁCTBa, IIPUMECHCHUC

62

Oxkcun yraepoaa(ll), okeun yraepona(lV),
yTOJIbHAS KUCIIOTA U €€ CONH

63

Pemenne 3aJa4 pa3JIM4YHbIX TUIIOB




KpeMmHunii: Haxok1eHue B MpUpoe,

64 CHOCOOBI OTYYCHHUS, PUIUIECKUE U
XUMUYECKHUE CBOWCTBA
65 Oxcun kpemuusi(1V), kpeMHUEBas KHCIIOTA,
CUJIMKATBI
66 [IpuMeHeHNne KpEMHUS U €r0 COCTUHEHU.
Crexo, ero noixy4yeHue, BUIAbl CTEKIIa
67 Pewienue 3a1a4u pa3nuyHbIX TUIIOB
68 Cucrtemaruzanus 1 00001IeHHE 3HAHUN TI0 https://resh.edu.ru/subject/lesso
teme "Hemerasibr" n/5939/start/151320/
69 Konrtponsnas padora no teme "Hemeranibr"
70 AHanu3 pe3yJabTaToB KOHTPOJIBHOHN paboThI,
KOPPEKIIHUs OIHO0K
[Tonoxenne Meramnos B [lepunoanyeckon
71 CHUCTEME XUMUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IMEKTPOHHBIX
000JI04EeK aTOMOB METAJIOB
79 O6mue GpuznuecKrue CBOMCTBA METAIIOB. https://resh.edu.ru/subject/lesso
[IpumeHeHne MeTaIoB B ObITY U TEXHUKE n/3493/start/
https://resh.edu.ru/subject/lesso
n/4961/start/
73 CmnaBsl MetasuioB. Kopposust Mmetasmios hitps://resh.edu.ru/subject/lesso
n/3479/start/
74 Pemrenue 3aga4u pa3auvyHBIX THIIOB
DNEKTPOXUMHUUECKUN Psii HANIPSLDKEHUN )
75 MeTatoB. OOIIHe crocoObl MOMTyYeHUs hitps: //resh.edu.ru/subject/lesso

MCTAJ1JIOB

n/3493/start/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/4961/start/
https://resh.edu.ru/subject/lesson/3479/start/
https://resh.edu.ru/subject/lesson/3479/start/
https://resh.edu.ru/subject/lesson/3493/start/
https://resh.edu.ru/subject/lesson/3493/start/

76

O6mas xapakTepuctruka MetawioB |A-
rpynisl Ilepruoanyeckoi cucreMsl
XMMHYECKHX 31eMEHTOB. HaTpuii n kanuii:
noJiy4eHue, Gu3nIecKue U XUMHUIECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIESCTB U
UX COCTMHEHUH

https://resh.edu.ru/subject/lesso

n/5814/start/

7

Oo6mas xapakrepuctrka metamuios |1A-
rpynsl [lepruoanyueckoi cuctembl
XMMHUYECKHX DJIEMEHTOB. Marauiu u
KaJIBIIMI: TIOJTy4YeHHe, (pru3ndeckue u
XUMUYECKHUE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEHIECTB U UX COETUHEHUN

https://resh.edu.ru/subject/lesso

n/5814/start/

78

JXécTkocTh BOABI M CIOCOOBI €€ YCTpaHeHHUs

79

ATIOMUHMI: TIONTy4YeHHE, PU3NUECKHE U
XUMUYECKHE CBOWCTBA, MPUMEHECHHE

80

AmdorepHble CBOICTBA OKCHA U
THJIPOKCUA ATIOMUHUS,
THPOKCOKOMIUIEKCHI aITFOMHHUS, UX
IPUMEHEHHE

81

Pemenue 3aJia4 pa3JIMYHbIX TUIIOB

82

[Ipaktuyeckas pabora Ne 7. Pemienue
HKCHEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Mertauibl r1aBHBIX OArpymn"”

83

OO6m1as xapakTepUCTUKA METAIIIOB
no6ouHsIX noarpymni (b-rpymm)
[lepronnyeckoit cuCTEMbl XUMHUUECKUX
3JIEMEHTOB

https://resh.edu.ru/subject/lesso

n/5814/start/



https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/
https://resh.edu.ru/subject/lesson/5814/start/

dusnyeckre U XUMHUYECKHE CBOMCTBA

https://resh.edu.ru/subject/lesso

84 o
XpoMma M €ro COeIMHEHUMN, UX TPUMEHEHUE n/3534/start/
Baxuelimme coeIMHEHNs MapraHia.
85 [lepmanraHat kaausi, €ro OKUCIUTEIbHbIC
CBOMCTBa
dusnueckue U XMUMHUYECKHE CBOIICTBA .
86 KEJTE3a H ero CoemmenHit. TIomyHer e 1 https://resh.edu.ru/subject/lesso
' Y n/3534/start/
MIPUMEHEHHE CIUIABOB JKeJe3a
87 dusnyeckue 1 XUMHUECKHE CBOMCTBA MEIH https://resh.edu.ru/subject/lesso
U €€ COCIMHEHUI, UX TPUMEHEHNE n/3534/start/
Ddusnueckre 1 XUMUYECKHUE CBOMCTBA [IMHKA .
88 N —. https://resh.edu.ru/subject/lesso
2 ’ p ' n/3534/start/
I'uapokCcOKOMIUIEKCHI IIMHKA
[IpakTuueckas padbora Ne 8. Pemenue
89 IKCIIEPUMEHTAIILHBIX 337124 110 TEME
"MerTasuibl TOOOYHBIX OArpy™I"
90 Pemenue 3a1a4d pa3auvyHBIX THIIOB
o1 O0600meHne 1 cucTeMaTu3aIus U3y4eHHOTO
Marepuaia o reme "Metamibr"
92 Konrtponsnas padora no teme "MeTtasib!"
93 AHanu3 pe3yabTaToB KOHTPOJIBHOMN paboThI,
KOppEeKLHUs OIHUO0K
Pons xumun B 00ecrieueHNH yCTOHYUBOTO .
94 ASBHTHS Yenopeucctsa. TIosmie o https://resh.edu.ru/subject/lesso
P ' n/3514/start/
Hay4HBIX METOJIaX UCCJIEI0BAHMS BEUIECTB
95 HayuHble npuHIMIBI OpraHu3aluu https://resh.edu.ru/subject/lesso

XUMHYECCKOIro IMpoOrn3BOJACTBA.

n/3514/start/



https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3534/start/
https://resh.edu.ru/subject/lesson/3514/start/
https://resh.edu.ru/subject/lesson/3514/start/
https://resh.edu.ru/subject/lesson/3514/start/
https://resh.edu.ru/subject/lesson/3514/start/

[TpombIIeHHBIE CTIOCOOBI TTOTYYSHUS
Ba’KHEHIIINX BEIIECTB

96

XUMHYECKOe 3arpsA3HCHUC oxpy;xalomeﬁ

https://resh.edu.ru/subject/lesso

Cpebl U €ro MOCJIEICTBHS n/3504/start/
97 XuUMUS U 3J0pPOBbE YEIOBEKA. 1 https://resh.edu.ru/subject/lesso
JlekapcTBEHHBIE CpEICTBA n/3504/start/
Xumust muid. Poiab XuMuM B 00ecieYeHUn https://resh.edu.ru/subject/lesso
98 . 1
MMUIEBON OE30IMaCHOCTH n/3504/start/
KocmeTtnueckue u napproMepHbIe CpeICTBa. https://resh.edu.ru/subject/lesso
99 1
brrToBas xumus n/3504/start/
XuMus B CTpOUTENLCTBE. BaskHelmue .
100 A — 1 https://resh.edu.ru/subject/lesso
crpoute © 1 KOHCTPYKIHO © n/3514/start/
MaTepuabl
101 XuMUs B CEIIBCKOM XO3SICTBE. 1 https://resh.edu.ru/subject/lesso
Opranuveckue ¥ MUHEPAILHBIC YI00pEHUS n/3504/start/
102 CucremMaruzaius 1 00001eHe 3HAHNUH 110 1
TeEME
OBHIEE KOJIMYECTBO YACOB I10 102

[NPOIT'PAMME



https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/
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https://resh.edu.ru/subject/lesson/3514/start/
https://resh.edu.ru/subject/lesson/3504/start/
https://resh.edu.ru/subject/lesson/3504/start/

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YHEHUKA

* Xumusi, 10 xmacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U.,
Hpo3noB A.A., Jlyaun B.B.; mon penakmueit Jlyamna B.B., OOmectBo c
OTPAaHUYCHHOW OTBETCTBEHHOCTHIO «J[PODAY»; AkmuoHepHoe 0OIIECTBO
«3narensctBo «IIpocBemieHne»

» Xumus, 11 xknacce/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., JIlynun
B.B.; mnonm penakuueir Jlynuna B.B., OOmectBo ¢ oOrpaHu4eHHON
OoTBETCTBEHHOCThIO «J[PODAY»; AxuuonepHoe oOmectBo «M31aTenbeTBo

«IIpoceemienue»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1. Epemun B. B. Xumus. 10 knacc. Yriny0ieHnnslil ypoens / B.B. Epemusn,
H.E. Ky3smenko, B.M. Tepenun, A.A. [po3nos, B.B. Jlyaun. — 8-e u3n.,
crepeotun. — M.: IIpocBernienune, 2021.

2. Epemun B. B. Xumwmsa. 10-11 xn. Merogudeckoe mocobue / B.B.
Epemun, A.A. [Ipo3nos, N.B. Bapranosa. — M.: JIpoda, 2013.

3. Epemun B.B. u gp. Ilporpamma kypca xumuu nis 8-11 kiaccoB
o01eo0pa3oBaTeNbHBIX yupexaeHut. — M.: Ipoda, 2009.

4. Kyssmenko H. E., Epemun B. B. 2500 3a1a4 o XuMuu ¢ pemieHUsIMU. —

M.: Onukc, 2019.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET

1. http://www.alhimik.ru IIpencrariensr cieayromme pyOpUKH: COBETHI
a0UTYPHUEHTY, YUYUTEIIO XUMHUH, CIIPABOYHUK (O4E€Hb 00JIbIIAs MOAO0PKA Ta0IUIL
M COPABOYHBIX MAaTEpUANOB), BecE€nas XWUMHs, HOBOCTH, OJIMMIIHAMIbIL,

KYHCTKaMmepa (Macca MUHTEPECHBIX UICTOPUUECKUX CBEJICHUN ).



2. http:/mwvww.hij.ru/ XKypran «XuMusi ¥ IKU3HB» TOHSATHO W
3aHUMATEJILHO PACCKa3bIBACT 000 BCEM HHTEPECHOM, YTO MPOUCXO/IUT B HAYKE U
B MHPE, B KOTOPOM MBI KHBEM.

3. http://chemistry-chemists.com/index.html ~ DnekrponHblii  KypHAT
«XHUMHUKH U XUMHUsD». B jKypHae npeacTaBieHO0 MHOKECTBO OIBITOB 110 XUMUH,
COJICPXKHUTCS MHOTO 3aHMMATEJIbHOW WH(OPMAILIMU, T[O3BOJIIONICH YBIICYb
YUEHHKOB SKCIIEPUMEHTAILHON YaCThIO MPEIMETa.

4. http://c-books.narod.ru JIuteparypa 1o Xumum.

5. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOJIbHBIH
MOPTAJI CO CCHUIKAMU Ha 00pa30BaTeIbHbBIC CAUTHI TI0 XUMUH.

6. www.periodictable.ru COopHuMK cTaTeli 0 XUMHYECKHX D3JIEMCHTaX,
WLTFOCTPUPOBAHHBIN YKCTIEPUMEHTAMHU.

7. https://myschool.edu.ru/ Enuueiii  goctyn K  00pa3oBaTeIbHBIM
cepBrucaM U IUGPOBBIM Y4eOHBIM MaTepuaiaM Ui YYCHHUKOB, POAMUTEICH U
YUUTEIICH.

8. https://resh.edu.ru/ TocynmapctBenHass oOpa3oBareibHas IIaThopma

«Poccuiickas 31eKTpOHHAS IIKOJIa.
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