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IHHOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamMma mo XMMHHM Ha YPOBHE CpeIHEro oO0IIero oopa3zoBaHMs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoit @enepanuny», TpeOOBAHUIM K pe3yibTaTaM OCBOCHUS
benepanbHOI oOpa3oBaTenbHOI IpOrpaMMbl CPEIHETO o01ero
obpazoBanusi(DOII COO), npencrapnennbix B denepaibHOM TOCYAapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeaMmera «XHUMHs» B 00pa3oBaTENbHBIX OpraHu3auusx Poccuiickoi
depgepaluu, pealn3yIOMIUX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJNOKeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoit
deneparuu Ha niepuoa 10 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

XVWMHSI Ha YPOBHE YINIYOJIEHHOIO H3Y4YEHHUs 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpazoBanusi yuammxcs 10-11 kiaccos.
N3yuenune mnpemmera, peaiusdyemMoe B YCIOBHIX AU epeHIIMPOBAHHOIO,
npoduiibHOro 00y4YeHHs, TPHU3BAHO OOecHeunTh 00I1e00pa3oBaTeIbHYI0 U
OOILIEKYJIbTYPHYIO MOJATOTOBKY BBIIYCKHUKOB IIKOJbI, HEOOXOIMMYIO s
aJanTay X K OBICTPO MEHSIOIIMMCS YCIOBHSM KA3HHU B COIIMYME, a TAKXKE IS
POJOJDKEHUsT O0y4YeHHUs] B OpraHu3anusax MpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSETCS OJHOM M3 NPUOPUTETHBIX JUCIUILIINH.

B nporpamme mno XMMHM Ha3Hau€HHE MpeaMera «XHUMHUSD IOTy4aeT
NOJpOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM €  OCHOBONOJIArarolUMU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIETIeH, COAEpKaHUs,
pe3yibTaToB OOydeHHMs W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUETENBCTBOM TOMY SIBJISIOTCS CJEAYIOIIME BBIMOJIHSAEMBIE MPOTPAMMOM 110
XUMUHU QYHKIHH:

e  HHQOPMAIIMOHHO-METOANYECKAs, pealu3anus KOTOpol obecreunBaer
NOJIlyuYeHUE NPEJCTaBICHUS O LesIX, COJAEp)KaHWU, oOueil cTpareruu
00y4eHHs, BOCIUTAHUS U PAa3BUTHUSL 00YUAIOIIMUXCSl CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO Npodus;

e OpraHu3alMOHHO-IUIAHUPYIOIIas, KOTOpast peaycMaTpUBaeT
ONnpeJeieHNe: NPHUHIMUIOB CTPYKTYPUPOBAHHUS M IOCJIEN0BATEIBHOCTH
U3y4eHUs y4eOHOro MaTepualia, KOJIWYECTBEHHBIX U Ka4eCTBEHHBIX €Tr0
XapaKTePUCTUK; TOJIXO0JI0B K (HOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII U OLEHKH O00pa3oBaTEIbHBIX JOCTHXKEHHH OOydaromMxcs B
paMKax HWTOTOBOM arrecTtauiud B (OPME €IMHOI0 TIOCYJapCTBEHHOIO
HK3aMEHAa M0 XUMHH.

[Iporpamma a1 yriryOJI€HHOTO M3YUYEHUSI XUMUU:



e YCTAHABJIMBACT WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHue, 00s3aTeIbHOe
JUISL W3Y4YeHUsT B paMKaxX OTHENbHBIX Mpoduiei, mnperycMaTpuBaeT
pacnpeneieHue M CTPYKTypHUpPOBaHHE €ro I0 KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTMHUSIM/pa3iesiaM Kypca;

e 1aéT IpUMEpHOE paclpesaesieHue y4eOHOTo BPEMEHH, PEKOMEHYEeMOIo
JUTSI U3yYEHUSI OTACIIbHBIX TEM;

e IpeajaraeT MNPUMEPHYIO MOCIEAOBATEIIbHOCTh HU3YYEHHUS Y4eOHOro
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOEHHSI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEAMETHBIX CBS3EH;

e aéT METOAMYECKYI0 MHTEPIPETALMIO 1IeJIel U 3a7a4 U3yUueHHUs MpeaMeTa
Ha yriyOJEHHOM YpOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKHU
IUTAHUPYEMBIX ~ PE3yJIbTaTOB OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOMN
MPOTrpaMMBbl CpeHero o01ero oOpa3oBaHUs (JIMYHOCTHBIX,
MeETarnpeJMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
y4eOHO-TT03HABATENbHBIX  JEHCTBUH  OOyYaromierocs MO  OCBOCHUIO
coJiepKaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM NO3WMLHKSAM B IMpOrpamMMme MO XUMHUHU NPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHUMUU Ha YPOBHE OCHOBHOIO 0OIIEro
oOpazoBanus. 3a TmpelejIaMd  YCTAaHOBJICHHOW MPOrpaMMOM 1O  XUMUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABIISIONIEH COJEp KaHUsl y4eOHOro mpeamera
«Xumus» OCTa€Tcsi BO3MOXHOCTH BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA ONPENEHSAThCS B COOTBETCTBUU C HANPABICHHEM KOHKPETHOTO
npoduis 00yueHus.

B coorBerctBMM ¢ koHuentyaibHbIMM TosioxkeHusmu PI'OC COO o
Ha3HAYEHUU TPEIMETOB 0a30BOro MW YIIIyOJIEHHOIO YpOBHEH B CHUCTEME
muddepeHnupoBaHHOTO OOyYEeHHSI HAa ypPOBHE CPEIHETO OO0IIero oO0pa3oBaHUS
XUMUST Ha YpPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HaNpaBieH Ha pealn3aiuio
MPEEeMCTBEHHOCTH C  MOCJEAYIOIIMM  J3TaloM  TOJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHMsl B paMKax M3y4YEeHHs CIEUUAJIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JHUCLUMIUIMH B By3aX M OPraHU3aLUAX CPEIHEro MpoPecCHOHAIBHOIO
oOpazoBaHusi. B 3Toil CBsI3W H3ydeHHE NpeaMeTa «XHUMHS» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BHIOPABIIUX OMpPENEAEHHBIN Mpoduib
0o0y4eHHsi, B TOM YHCIIE C NEPCHIEKTUBOMN MOCIEIYIOLETO MOTYYEHUSsI XUMUYECKOTO
o0pa3oBaHusl B opraHuzanusax npodeccuoHanbHoro oopazoanus. Hapsiay ¢ atum,
B cBere TpeboBanuiit ®I'OC COO Kk MmIaHUPYEMBIM pe3yJbTaTaM OCBOEHUS
dbenepanbHOit 00pa30BaTENbHOM MPOTPAMMbl CpPEHEr0 OO0IIero 00pa3oBaHUs
U3ydeHUe IMpeamMeTa «XuMHUS» OPUEHTHUPOBAHO TaKKe Ha pelleHue 3aaad



BOCIIUTAHUSI U COLIMAIILHOTO Pa3BUTHs OOydaroImuxcs, Ha GOpMHUPOBAHUE y HHX
OOIIEMHTEIIEKTYaIbHBIX YMEHHUI, YMEHUN paluMoHAIM3alMu y4eOHOro Tpyda U
0000IIEHHBIX  CIOCOOOB  JICSITEIBHOCTH, HMEIOIIUX  MEXIUCUUILIMHAPHBIN,
HAANPEIMETHBIN XapakTep.

CocraBngomuMy peaMera «XUMHUsS» Ha YpOBHE YriayOlEHHOTO M3y4deHUs
SBIIAIOTCS yIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnn noaxoaoB K 0TOOpY M CTPYKTYpPHOU
OpraHu3allMd COJEpP)KaHMUS 3TUX KypCcOB B IpOrpaMMe IO XHMHUHU 32 OCHOBY
npuaaTel noJiokernst GI'OC COO o pazmuuuax 0a30BOro M yriyOJIEHHOTO
YPOBHEHN U3YUEHHUS TIPEAMETA.

OcHoBy conepxkanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpraHWYecKkas XHMHs» COCTABISIET COBOKYIMHOCTb NPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY ypPOBHIO HM3Y4YEHHs IpeaMmeTa. JTa CHUCTeMa
3HAHUI TOJydYaeT ONpPENEIEHHOE TEOPETUYECKOE JIONOJHEHHE, IO3BOJISIONIEE
OCO3HAaHHO OCBOWTH CYHIECTBEHHO OoONbIIUNA O00BEM  (AKTOIOTHYECKOTO
MaTepuasna. Tak, Ha YriayOJIE€HHOM YpOBHE H3y4eHMsI MpeaMera olecreyeHa
BO3MOXHOCTh 3HAQUMTEJIBHOIO YBEJIMYEHHUSd OOBEMA 3HAHMM O XUMHYECKHX
3IIEMEHTaX M CBOWCTBAaX MX COCAMHEHMH HAa OCHOBE PACIIMPEHHs U YTITyOJIeHUs
IPEICTABICHUA O CTPOCHUM BEIIECTBA, XMMUYECKOM CBSI3UM M 3aKOHOMEPHOCTSIX
MIPOTEKAaHMs PEaKLH, pacCMaTPUBAEMBIX C TOUKHU 3PECHHS XUMUYECKOU KUHETHKU
U TepMOAMHAMUKU. M3ydeHue nepuoaudeckoro 3akoHa u Ilepuomnueckoin
CUCTEMBl ~ XMMHYECKHUX  3JIEMEHTOB Oasupyercs HA  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKHUX IPEACTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsl CBA3b
OOBSACHSIETCS] ¢ TOUKH 3PEHUS SHEPTETUUECKUX U3MEHEHHM Mpu €€ 00pa3oBaHUM U
pa3pylIeHUH, a TAKXKE C TOUYKH 3PEHHUS MEXaHM3MOB e€ oOpa3oBaHus. M3yueHue
TUIIOB ~ peakuuMid  JomojHseTrcs  (GOpMUPOBAHMEM  MpPEACTaBIECHUNA 00
ANEKTPOXUMUYECKUX MPOIECCAX U 3JIEKTPOJIM3E PACIUIABOB U PACTBOPOB BEILLECTB.
B kypce oprannuyeckoil XMMHUM TIPH PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTH
COCIMHEHUN yzenseTcss oco0oe BHUMaHUE BOMPOcaM 00 3JEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

OcobOoe 3HaueHuWe HMEEeT TO, YTO Ha COJAEpPKAHUE KypCOB XUMHUHU
yrayOnIEHHOTO YPOBHS U3YUEHHUS JUIsl KJIACCOB ONPEAENIEHHOTO poduis (TIaBHBIM
oOpa3oM Ha HUX CTPYKTypy U XapakTep JONOJHEHHM K oO0mel cucreme
IPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEXKHbIE IIpeaMeThl. Tak, Hanmpumep,
B COJICP)KaHUM MpeaMeTa i KJIACCOB XUMUKO-(PU3UYECKOro Mpoduiis 0O0JbIIoe
3HaYeHuEe OyIyT MMETh 3JEMEHTHl y4eOHOro marepuana no oomen xumuu. llpu
U3y4YEeHUU IMpeJMeTa B JIaHHOM Cllydyae akIeHT OyJeT caelaH Ha OOUIHOCTh
METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUN B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKYJsipHasi Teopusi B (U3HMKE), 3aKOHBI COXpaHEHUs



Maccbl M DHEPIUH, 3aKOHBl TEPMOAMHAMHUKH, DJIEKTPOJIN3A, MPEICTABICHUS O
CTPOECHUU BEILIECTB U APYTOE.

B TO e BpeMsa B CoOAEp)KaHMM IpeaMeTa JUIsl KJIACCOB XHWMMKO-
ouonornueckoro npoduiast OONbLINI yIeNbHbI Bec OyneT UMETh OpraHudeckas
xumus. B aTOM ciiydae mpenoctaBisieTcss  BO3MOXHOCTh  Ansi  Oosee
OOCTOSITEIBHOTO ~ PAaCCMOTPEHHUsS  XMMMUYECKONM  OpraHu3alud  KJIETKHM  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOWM BXOJAT, K MpPUMEPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMIUJbI, OEIKH, YIJIEBOJbI, HYKJIEHHOBBIE
KUCJIOTBl U Apyrue. IIpm 3TOM 3HaHUA O COCTaBe M CBOMCTBAX NPEACTAaBUTEIIECH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB CIY’KaT OCHOBOM I H3Yy4YEHUs
CYILIHOCTH IIPOLECCOB (POTOCUHTE3A, AbIXaHUs, TUIIEBAPEHUS.

B nnane ¢opmMupoBaHHs OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OIIEHayYHBIX METOJIOB ITO3HAHUS U OIBITA TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HaHUU H3y4YeHHE MpeaMeTra «XUMHs» Ha yriayOJaEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IpEeAMETaMH, BXOASILIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble mOpeaMerv», «MartemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn uzyueHun ydeOHOro mpeaMeTa «XUMUS» Ha YrayOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O U CpeAHEro oOlIiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3ajjaueii MEepBOCTENEHHON 3HAYMMOCTH SIBISIETCS (DPOPMHPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIbHOCTH Y€JIOBEKA M OJTHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHhI. Pemenne
TOW 3aJauyd Ha YIIYOJIEHHOM YPOBHE U3Yy4YEHHMS IpeAMeETa MPEeIIoaraet
peanu3anunio TaKuX LeJel, Kak:

e (dopMHpOBaHHUE TMPEJCTABICHUN: O MaTepUaIbHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSIX M MMO3HABAEMOCTH SIBJIEHUM MPUPOJIbI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ BeAylleld poiu B 0O0ecrnedyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEHIGHUH  MpoOseM
HKOJIOTUYECKOM, SHEPTeTUYECKON M NMUILEBOM 0€30IacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3IaHUH HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecreyeHnr palMoOHAIBHOTO IMPUPOJIONOJIb30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI M OOIIEH KyJIbTypbl YEIOBEKa, a TAKKE JKOJIOTMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM cpeje;

* OCBOCHHME CHCTEMBl 3HAaHHW, JIeXKAlIMX B OCHOBE XMMHYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTUHBI Mupa: (yHAaMEHTAIbHBIX
IIOHATHM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOGHHMH BEIIECTBA HA pa3HbBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKaHUSI XUMHUYECKUX DPEaKUuil, O



XUMHUYECKOM PAaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OIINX
HAyYHBIX MPUHIIAIIAX XHMHUYECKOTO TIPOU3BOJICTBA;

» (opMupoBanue y oOyyJaromumxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN JUIsI OOBSICHEHUS
KITFOUEBBIX HJIEM U TPOOJEM COBPEMEHHOW XUMUU, HJIA OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOIY;
IPaMOTHOTO pelIeHUs MPoOJIeM, CBSI3aHHBIX C XMMUEH, TPOTHO3UPOBAHUS,
aHaJIu3a U OIIEHKH C MO3UIINI SKOJOTUUECKON 0€30MacHOCTH MOCIEICTBUI
OBITOBOM W TPOM3BOJCTBEHHON JIEATCIHHOCTH YEJIOBEKa, CBS3aHHOM C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIIOJIB30BAaHUEM U  MEepepadOTKON
BEIECTB;

e yriuyOJieHHWE TMPEJCTAaBICHUH O  Hay4dHbIX  METOJaX  IMO3HAHWS,
HEOOXOMUMBIX JUIsl TIPUOOPETEHUST YMEHUH OpPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHHS XUMUYECKUX SIBICHHM, WMEIOIIUX MECTO B
IpUPOJE, B MPAKTHUECKON IEATETbHOCTH U MOBCETHEBHON KU3HU.

B mnnaHe peanuzanuu TMEpPBOOYEPEAHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX
(yHKUMNA ENOCTHON CHUCTEMBI CPEJHEro oOuIero oO0pa3oBaHUs NpPHU U3YUYEHUU
npenMera «XuUMHUS» Ha  YrIyOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
IpPUOOPETAIOT TaKUE LIETU U 3a7]a4H, KaK:

e BoOCHUTaHuEe YOEKIEHHOCTH B TIO3HABAEMOCTH SBJIICHUM TPUPOJIBI,
YBOKEHHUS K TMpOLecCYy TBOpUECTBA B OO0JACTH TEOPETUUECKUX U
MPUKJIAIHBIX HMCCIICIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTUBAIIMM K OOYYEHHUI0O M TIO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueI0OBEUECKUX [IEHHOCTEH;

e pa3BUTHEC MO3HABATEIHLHBIX UHTEPECOB, MHTEIICKTYAIBHBIX i TBOPUYECKUX
crocoOHOCTe oOywatonuxcsi, (HOPMHUPOBAHME Yy HUX CO3HATEIHHOTO
OTHOUIEHUSI K C€aM0OOpa30oBaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHUIO yCHENTHOMN MPpodheCCUOHAIBHON U OOIIECTBEHHOM JIeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

e (GopMHpOBaHHE yMEHUW M HABBIKOB Pa3yMHOI'O MPHUPOIOTOIL30BAHMS,
Pa3BUTHE IKOJIOTMYECKON KYJIbTYphl, IPUOOPETEHUE OMbITA 00IIECTBEHHO-
TMIOJIE3HOU IKOJIOTUYECKOMN AESITEIbHOCTH.

OO0miee yncino 4acoB, MPEAYCMOTPEHHBIX ISl U3YYEHUsI XUMUU HA YIIIyOJIE€HHOM
YpPOBHE cpeaHero obmero obpaszoBaHus, cocTaBiser 204 gacos: B 10 kmacce —
102 gaca (3 gaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HefIeInio).



COJEPXAHUE OBYUYEHUA

10 KUIACC

OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMMH.

[Ipenmer W 3HayeHWE  OpPraHUYECKOM  XMMHUH, IIPEACTABICHUE O
MHOT000pa3uH OPraHNYEeCKUX COCTUHEHH.

DJEeKTPOHHOE CTPOEHHE AaToMa YIJepoJa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUA. BaleHTHblE BO3MOXKHOCTHM aToMa yriepoaa. XUMHUYECKass CBA3b B
OpraHUYeCKUX COCAMHEHMSX. Tumbl TrUOpUAM3AlMUM aTOMHBIX oOpOuTanen
yriepoaa. Mexanu3Mbl 00pa3oBaHUs KOBAJICHTHOU CBsI3M (OOMEHHBINA U JIOHOPHO-
aKLEeNTOpHbIA). Tumbl NEpeKpbIBaHWS ATOMHBIX OpOUTaneil, G- U T-CBS3U.
Onunapnasi, 1BOMHAs M TpoiHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYyJIax
opranuveckux BemiectB. [loHsTHe o0 CcBOOOJHOM pajaukane, HykiIeopuie u
anexTpodue.

Teopust crTpoeHus oOpraHudeckux coeauHeHnt A.M. byrtnepoBa w
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOECHUS
OPraHMYECKHUX COEAMHEHUN. MOoNeKkynspHble U CTPYKTYpHbIE  (OPMYJIBL
CtpyktypHble  GOpMYyJbl  pa3iUYHBIX BUJOB: pPa3BEPHYTas, COKpalIEHHAs,
ckenetHass. M3omepus. Buasl H30MepuU: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIe 3((HEKTH B MOJEKYJIaX OPraHUYECKUX COCNMHEHUN (MHIYKTHUBHBIN
¥ ME30MEPHBIA (P PEKThI).

[IpeacraBnenne o kiaccupuKalMy OpraHuyeckux BemecTB. [loHsTHe o
dbyHkuroHanbHoOM rpymnmne. ['omosnorus. 'omonorunueckue psinpl. Cucremarnueckas
HOMeHKaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHnaibHbIE Ha3BaHUS
OTZEJIBHBIX ITPEACTABUTEIIEH.

Oco0OeHHOCTH W KJacCU(pHUKaALUs OpraHMYeCKUx peakuui. OKHUCIUTENbHO-
BOCCTAHOBUTEJBHBIE PEAKLIUA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTANbHBIE METOJbl HM3yYEHHUS BELIECTB M HMX IPEBPALICHUN:
O3HAaKOMJIEHHME C O0pa3suaMy OpPraHMYeCKHX BEIIECTB M MaTepuajlaMd Ha HX
OCHOBE, OMNBITHl II0 MPEBPAIICHUIO OPTaHUMYECKUX BEIIECTB IIPU HArpeBaHUU
(nnaBieHue, OOYIJIMBaHME W TOPEHHUE), KOHCTPYHPOBAHUE MOJENEH MOJIEKYJ
OpraHUYECKUX BELIECTB.

Yriaesoaopoasbl.

Anxanpl. ['omomornueckuii ps ankaHoB, o0mmas ¢popMyina, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKAHOB, Sp°-
ruOpuau3anysl aTOMHBIX OpOuTaniel yriepoja, o-cBsi3b. dusmyeckue CBONCTBA
AJKaHOB.



XHUMHUYECKHE CBOMCTBA AQJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3alluH,
JNErUIPUPOBAHUS, IIUKIU3ALMH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3M€ PeaKlMi paJuKaJIbHOTO 3aMEILECHHUS.

Haxoxnenue B npupojae. CriocoObl NOTyYEHUs U IPUMEHEHNE aJTKaHOB.

Huxknoankanel. OOmas ¢hopmyia, HOMEHKIATypa u u3omepusa. OcobeHHOCTH
CTPOCHHUS UM XUMHUYECKUX CBOMCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIOMEHTaH, IIUKJIOreKcaH) HUKIoaikaHoB. CrocoObl Moiy4YeHus u
IPUMEHEHUE IIUKIOAIKAHOB.

Ankensl. ['omonornueckuii psj ankeHoB, oOmmas (GopMyina, HOMEHKIIATYpa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ  aJKEHOB, Sp°-
rudpuau3anms aTOMHBIX opOuTaned yriepoaa, o- U m-cBA3U. CTpyKTypHas u
reoMerpuyeckas (uuc-tpaHc-) wuzoMepus. @dusnmyeckue CBONCTBA aAJKEHOB.
XVWMHUYECKHE CBOICTBA: PEAKLMH MPUCOCAVMHEHUS, 3aMEIIEHUS B O-MOJOKEHHE
IIPU JIBOMHOM CBS3W, IOJUMEPHU3aUMU U OkucieHus. [IpaBuno MapkoBHHMKOBA.
KauectBennsie peakiiuy Ha JABOWHYIO CBsi3b. CrIOCOOBI MOMYYEHHS] U IPUMEHEHNE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUPOBAHHBIE,
Kymyaupoganuvie). OCOOEHHOCTH 3IEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSKEHHBIX  aueHoB, 1,2- wu 1, 4-npucoenunenne. I[lonumepuzamus
CONpsKEHHBIX TMeHOB. CrocoObl OYYeHHS U MPUMEHEHHE alTKaIUCHOB.

Ankunbl. ['oMonorudeckuii psijy aikuHOB, o011as Gopmyia, HOMEHKJIATypa U
U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJ aIKHHOB, SP-
rudpuau3anmsi aTOMHBIX OopOuTaneil yriaepona. @u3nyeckue CBOMCTBA aJKUHOB.
XWUMUYECKHE  CBOICTBA:  peakUUMU  MPUCOCOUHEHHUs, JIUMEPH3aLUH U
TpUMEpPH3aALMHU, OKUCIIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYyYEHUs
Y IPUMEHEHUE AJIKUHOB.

ApoMaThyecKue yTieBoJ0po bl (apeHsl). ['OoMOIOrHMYecKUid psJl apeHoB,
oOmas ¢hopmysa, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJbl OeH30ma. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIMK 3aMEeLIEeHUsI B OEH30JIbHOM KOJIbLE U
YTJIEBOJAOPOJHOM paJuKalie, PEaKklUH MPHUCOEIUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIbHOMH,
TUAPOKCUIIBHOM, aMWUHO- W HUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanusa ctupona. CnocoObl NOTydYeHHS U
IPUMEHEHUE apOMAaTUYECKHUX YTIE€BOAOPOIOB.

[Tpuponnsiii ra3. [lomyTHele HedTaHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslit yrosnb v npofykThl ero nepepadboTku. CrocoOsl nepepadoTku HeTu:



NEPEroHKa, KPEKUHTI (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIIHU3.
[IpoayxTel nepepaboTku HEQTHU, UX TPUMEHEHHUE B IPOMBIIICHHOCTH U B OBITY.

I'eneTnueckas cBsI3b MEXY Pa3IMYHBIMU KJIACCaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTE€HIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuun
3aMEUIEHUs] TajoreHa Ha THAPOKCOTPYMIy, HUTPOTpylIy, LHAHOTPYMIY,
amuHOrpynmy. JleiicTBHE Ha TaJllOT€HIIPOU3BOJHBIE BOJHOTO M CIUPTOBOIO
pactBopa wWENOYM. B3auMOAENCTBUE AUTAJIOrN€HANIKAHOB C MAarHUEM M IUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUIYECKUX COCIMHECHUSX. Hcnonb3oBanue
TJIOTCHIPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHUKE H TPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIEpUMEHTANIbHBIE METOJbBl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
u3yueHue (U3NYECKUX CBOMCTB YIJIEBOJIOPOJOB (PaCTBOPUMOCTD), KAYECTBEHHBIX
peaKuii yrieBOJAOPOIOB Pa3IMYHBIX KJIAcCOB (0OECIBeUMBAHME OpPOMHOW WIIH
MOJHOW BOJBI, pAacTBOpa IMEepMaHraHaTa KaJlids, B3aUMOJICUCTBUE allETWIIEHA C
aMMUa4yHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE OOHapy>KeHUE
yriepoga ¥ BOJOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJIYUYECHHE OTUJICHA H
U3YUYEHHUE €ro CBOMCTB, O3HaAKoMiieHHE ¢ koyutekiuamu «Hedts» u «Yronby, ¢
oOpa3naMu IIacTMacc, KaydyykKOB M PE3UHBI, MOJACIHPOBAHUE MOJIEKYJI
YIJIEBOJIOPOJIOB M rajJOr€HIPOU3BOIHBIX YIJI€BOAOPOIOB.

Kuciiopoaconepskamue opraHu4ecKue coeJMHeHH.

[Ipenensubie ogHOaTOMHBIE CnUpPTHl. CTpoeHUE MOJIEKYJl (Ha MpUMepe
METaHoJIa W 3TaHona). ['oMonorumueckuid psan, obmas QopMmyna, u3oMepus,
HOMEHKJaTypa u kinaccupukamus. Dusudeckue CBOWCTBA  MPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BomoponHbie CBS3M MEXKIYy MOJIEKYJIaMU CIHAPTOB.
XUMHUYECKHE CBOMCTBA: PEAKIUM 3aMEIICHUs, JeTujipaTallid, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMU W  HEOPraHMYECKUMH  KHUCIOTaMHU.
KauecTtBeHHas peakiusi Ha OTHOATOMHBIE CIIUPTHL. J[€MCTBUE 3TaHOIA U METAaHOJIA
Ha opranm3M denoBeka. CrnocoObl MOTyYeHHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa U u3omepusi. OcoOeHHOCTH (HU3UYECKUX U
XUMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — STUJEHIVIMKOIbL WU TIUlepuH. DPuU3NUecKue u
XUMUYECKUE CBOMCTBA: pEaKLMK 3aMEIICHUs, B3aUMOJICHCTBUE C OpPraHUYE€CKUMHU
U HEOPraHWYECKUMHU KHCIIOTaMH, KayeCTBEHHAs pEAKUHUs Ha MHOTOATOMHBIE
criupthl. [IpencraBieHue o MexaHHU3ME peaKIui HYKICO(DHUIBHOTO 3aMEIICHUSI.
JleiictBue Ha opraHu3Mm 4esnoBeka. C(CnocoObl MOJYyYE€HHS W TNPUMEHEHHE
MHOT'OATOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJNEKYJbl, B3aUMHOE BJIUSHHE THAPOKCOTPYNIbI H
o6eHzonpHOrO sypa. duszndeckue cBoiicTBa (peHonma. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauyecTBeHHble peakuuu Ha ¢eHosn. TokcMYHOCTh ¢eHoa.
Cnioco6bl ostyueHus 1 npuMenenue genosna. GenondopmanbaeruaHas cMoJa.

KapOoHnuibHble COEAMHEHUS — ANIbJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOM Tpynmbl. ['oMonoruueckue pszibl aabJEru0B U KETOHOB, O0mIas
dopmyrna, mzoMepuss U HOMEHKIaTypa. Du3nuecKkue CBOWCTBA allbJIETHIAOB U
KETOHOB. XMMHUYECKHME CBOWCTBA  albACTHIOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIMN HA albICTU/bI.
CnocoObl OJy4eHHs] U MPUMEHEHHE aJIbJIETHI0B U KETOHOB.

OAHOOCHOBHBIE Tpe/iebHbIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M30Mepus n HoMeHKIIaTypa. Pu3ndecKkue CBOMCTBA
OJIHOOCHOBHBIX TpPEEIbHBIX KapOOHOBBIX KHUCJIOT. BOmOpoNHbBIE CBSI3U MEXIY
MOJIEKYJIaMUA KapOOHOBBIX KHCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STEpUPUKALMM, PEAKIUU C YYACTUEM YIVIEBOJOPOIAHOIO paaHKaia.
OcoOEeHHOCTH CBOWCTB MYpaBbUHOW KHUCIOTHL. [loHSITHE O TMPOM3BOTHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHUCIOT.
Oco0EeHHOCTH CBOWCTB HEMNpENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuHOBAs, MaJIbMUTHHOBAs, OJEUHOBAs, JUHOJEBAA,
JUHOIeH08as KUCIOThl. CIIOCOOBI MOTYUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxubsle 3¢upsl. ['oMonoruveckuit psia, odmas Qopmyna, uzoMepuss u
HOMeEHKJarypa. Duznyeckne M XUMHUYECKHE CBOMCTBA: THUIAPOJINU3 B KHUCION U
HIEJIOYHOM Cpefe.

Kupswi. Ctpoenue, GU3NIECKUE U XUMUYECKHUE CBOMCTBA KUPOB: TUIAPOIU3 B
KHUCITON U 11esiouHoi cpene. OcCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HeTpeeIbHbBIX JXUPHBIX KUCIIOT. XKUphl B IpUpoO/IC.

MbL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, X MOIOIIEE JIENHCTBHE.

O6mrast xapakTepuctuka yrieBofoB. Knaccudukamus yrieBoaoB (MOHO-, -
U monucaxapujbl). MoHOcaxapuabl: TIIOK03a, (GpPyKTO3a, rajsakto3a, pubosa,
nezokcupr6o3a. dusnyeckrue CBONCTBA UM HaxOoxAeHHE B npupoje. DoToCUHTES.
XHUMUYECKHE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U albIAETUIHON
IpyIIl, CIUPTOBOE W MOJIOYHOKHCIOE OpokeHue. lIpuMmeHeHue TIIIoKOo3bl, €€
3HAYEHHE B KU3HEACATEIBHOCTH Opranusma. /[ucaxapuasl: caxapos3a, MajabTO3a U
nakTo3a. BoccTaHaBiMBaroIIKe U HEBOCCTAaHABIIMBAIOLIME qucaxapuasl. ['uaponmns
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lomrucaxapuapl: kpaxman,
VIMKOTEH W 1eurono3a. CTpOoeHHE MAaKpOMOJIEKYJ Kpaxmaja, IJIMKOreHa H
LEJUTI0I03bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIIOJI03bl. XUMHUYECKHE
CBOMCTBA Kpaxmaja: THAPOJIN3, KauyeCTBEHHas peakius ¢ HOJO0M. XUMHUUYECKHUE
CBOMCTBA IIEJUTIOJIO3BI: TUIIPOJIN3, MOdyueHue 3PpupoB 1etonao3sl. [lonsrue o6
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIENK).



DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIeCTB W HX MpeBpaIleHUi:
PacTBOPHMOCTD Pa3JIMYHBIX CIIUPTOB B BOJIC, B3aUMOJICUCTBHUE 3TAHOJIA C HATPHEM,
OKHCJICHUE 3TUJIOBOTO CIHPTA B aJbJCTH] Ha PACKAIEHHONW MEIHOU IMPOBOJIOKE,
OKHCJICHUE ASTUJIOBOTO CIHUPTA JUXPOMATOM Kajusi (BO3MOXKHO HCITOJIb30BAHUE
BUJIEOMATEPHUATIOB), KAaYyeCTBEHHbIE PEAKIMM Ha albJCTUAbl (C THUIPOKCHUIOM
muammuHcepeOpa(l) wu  rumpoxcumom  meau(ll)), peaknus raunepuHa €
ruapokcuiom Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm menu(ll), BzaumoneiicTBue
Kpaxmaya ¢ HOJOM, PEIICHHE SKCIIEPUMEHTANbHBIX 3a/a4 1mo TeMaMm «CIupThl U
denoinby, «KapooHoBbie KUCTOTHI. ClOKHBIE I3DUPHD».

A3oTcoaep:xaniue OpraHnyecKue coeuHeHus.

AMWHBI — OPTaHHYECKHUE MPOM3BOAHBIC aMMuaka. Kiaccudukarus aMUHOB:
anudaTUIeCKue W apOMaTHYECKUE; TICPBUYHBIC, BTOPUYHBIC U TPETUUHBIC.
Crpoenune moiiekys, obmas gopMmyina, u3oMepusi, HOMEHKIATypa U (pusudeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA alu(aTUUECKHUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWJIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHUCIOTOM.
Counn aIKWIIaMMOHUS.

AHUITUH — TIPEeACTaBUTENIh aMHHOB apomarmueckoro psga. CrtpoeHue
aHwiInHa. B3anMHOe BIUsSHUE TPYII aTOMOB B MOJieKyse aHminHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWIMHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl
MOJIYYCHHUS M TIpUMEHEHHE anudarmueckux aMuHOB. [lonmyueHue aHWIMHA W3
HUTPOOEH301a.

AmvunokucioTel. Homenknatypa u nzomepusi. OTaenpHbIe TPEICTABUTENHN O
AMUHOKUCIIOT:  TJIMIMH, aJaHuH. @Ou3nyeckue CBONCTBA aMUHOKHUCIIOT.
XVWMHUYECKHE CBONCTBA aMHHOKHCIOT Kak aM(OTEepHBIX  OpPraHHYECKHX
COCIMHCHHM, peaKIus IMOJMKOHACHCANY, OOpa30BaHWE TENTHIHONW CBS3U.
buonornueckoe 3HaueHne aMuHOKUACTOT. CUHTE3 U THAPOJIN3 MENTHIOB.

benku kak mpupogHbie moiuMephl. [lepBuyHas, BTOpUYHAS W TpPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OCJIKOB: THUIPOIU3, ACHATypaius,
KaueCTBEHHbIE PEaKIIMU Ha OCJIKHU.

OKCIEepUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIIECTB W WX MPEBpaIcHUM:
pacTBOpeHHe OETKOB B BOJIE, JCHATYypalusi OCJIKOB MPU HArpeBaHWU, IBETHHIC
peakuuu Ha O€NKH, pelIeHWe OKCIePUMEHTANBHBIX 3a7a4 10 TeMaM
«A3oTconepkalue  OpraHuyeckue — coeauHeHus’» M «Pacmo3naBanue
OpPTaHUYECKUX COCTUHEHUI.

BbicokoMoJIeKYyJIsIpHbIE COeTHHEHMUSI.

OCHOBHBIC TOHSATHSI XMMHUH BBICOKOMOJICKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPHU3AIUU, CPEAHSS MOJICKYJIIpHas



macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALINS U TTOJTMKOHISHCAITHS.

[Tonmumepubie Matepuanbl. IlnacTmaccbl (NMONMATHICH, MOJUIPOIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJ, MOJHMETHIMETAKPWIAT, TMOJUKApOOHATHI,
nonvdTUICHTepedTanar). Y Tunusaius 1 nepepadoTka miacTuka.

DnacTOMEPHI: HaTypaIbHBIN Kay4yK, CUHTETHUYECKUE Kay4yKu
(OyTaareHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUITUKOHBI. Pe3unHa.

BonokHa: HaTypasiabHbIe (XJIONOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUUYECKHUE (KapOH U JIABCaH).

[Tomumepnl CHEIUAIbHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AJIEKTPOIPOBOISIINE MTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYCHHUS BEIIECTB W WX IPEBpaICHUN:
O3HaKOMJIEHHE ¢ 00pa3iaMyl MPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoOB, pEIICHHE OHKCICPUMEHTAJIbHBIX 3amay 1o TeMe «Pacmo3HaBanue
IJIACTMAcC U BOJIOKOH.

Pacuérnrblie 3amaun.

Haxoxaenue wmoisiekyysipHOot (OpMysbl OpraHMYECKOTO COCAMHEHUS IO
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOMSIIUX B €0 COCTaB, HAaxXOXJCHUE
MOJICKYJISIPHON  (pOpMYJIBI OPraHMYECKOrO0 COEIMHEHHS 1o Macce (00bEMYy)
IPOJIYKTOB CropaHusi, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKknM¥ W/WIW WMCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOH (HOPMYJIBI
OpTraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKUX CBOMCTB WJIM CIOCOOOB
MOJIYYCHHSI, ONpPENeNieHne JOJIM BBIXOJAa MPOIYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeIMEeTHBIC CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBS3CH NP U3YYCHUH OPTaHUYECKONW XUMUH B
10 kiacce OCyHIECTBISIETCS 4Y€pEe3 HCIMOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO-
HAyYHBIX TIOHSATHH, TaK ¥ TIOHSATUH, MPHUHATHIX B OTACIBHBIX MpEeaAMeTax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC ITOHSATHS: SBJICHUE, HAYYHBIN (PaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CUHTE3, Kiaccu(ukaius, HaOII0JICHUE, H3MEpPEHHUE,
HKCIEPUMEHT, MOJIEJb, MOJICTUPOBAHHUE.

duznuka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU YypOBEHb, BEIIECTBO, TeJI0, OO0BEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3UYCCKUE BEIWYUHBI, CIWHUIBI WU3MEPEHHUS, CKOPOCTh, JHEPIus,
Mmacca.

buonorus: kierka, opraHu3M, OJKOocHcTeMma, Owmocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUSA, OpOXKEHUE,



dorocunTe3, nbpIXaHWe, OENKH, YIJIEBOABI, JXUPbI, HYKIEHHOBBIE KHCJIOTHI,
(bepMEeHTHI.

I'eorpadusi: mone3Hple UCKOMAaEMble, TOILUINBO.

TexHonorus: mNUIIEBbIE TMPOIYKThl, OCHOBBI PAlMOHAIBHOTO MHUTAHUS,
MOIOIIIHE CPEJICTBA, MAaTEPHAJIbl U3 HUCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBHIASI N HEOPT'TAHNYECKAS XUMMUS

Teopernueckne 0CHOBbI XUMMUM.

AtoM. CocTaB aTOMHBIX sAep. XUMUYECKAN aneMeHT. M3oromnbl. CtpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UWCJA. DHEPTETHUECKHE YPOBHU U
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukamus XuMHIeCKuX 3JIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue 2JIEKTPOHOB IO AaTOMHBIM  OpPOUTAJISM.
DJIeKTPOHHBIE KOH(PUTYpAITUU aTOMOB AJIEMEHTOB MEPBOr0—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM U BO30YXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypaluu HOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

[lepnoanueckuii 3akoH U Ilepuonnyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
JI.N. MenneneeBa. CBsA3b NEpUOIUUYECKOTro 3akoHa W llepuoauyueckoi CUCTEMBI
XUMHUYECKUX JBJEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU
OpPOCTBIX M CJIOXKHBIX BEIIECTB IO TIpynnaMm ¢ IepuojaMm. 3HAUYEHUE
nepuoanyeckoro 3akona /[.1. Menneneena.

XuMH4YecKasi CBsI3b. BHUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTalindeckas. MexaHu3mbl 0Opa3oBaHUs KOBAJEHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JiuHa cBsi3u. [loysipHOCTh, HATPaBAEHHOCTD U
HACBIIAEMOCTh KOBAJECHTHOM CBsi3U. KpaTHbie CBs3u. BomgopoaHas CBs3b.
MexXMOoNeKyJIsIpHbIE B3aUMOICHCTBUSI.

BaneHTHOCT, W BaJEHTHBIE BO3MOXKHOCTU aTOMOB. CBS3b AJIEKTPOHHOMN
CTPYKTYpPbI MOJIEKYJ C UX TEOMETPUUECKUM CTPOCHUEM (HA PUMEPE COCAUHEHUMN
3JIEMEHTOB BTOPOTO MEPHUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coequHeHHsIX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILUIEKCOOOpa3oBaTeab, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsTHE O KOOPAVHALIMOHHOW XUMUH.

BemecrBa  MONEKYJSIPpHOTO W HEMOJIEKYJSIDHOTO  CTPOEHHS.  Tumbl
KPUCTAINTMYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucteMax. MctuHHble pacTBOphl. Ilpencrasienue o
KOJUIOWHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIIMM PaCTBOPOB:
MaccoBasl J0JIisl BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIIEHTpauus. HackileHHbie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. TpuUBHAIbHBIC
HAa3BAaHUA OTJICJIbHBIX MPEACTABUTEIEH HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XMMUYECKUX peakluuid B HEOPIaHMYECKOW U OpPraHuyecKou
XUMHUH. 3aKOH COXPAHEHUS MACChl BEILIECTB; 3aKOH COXPAHEHUS W MPEBpalICHUS
DHEPTUU TIPU XUMHUECKUX peakiusiX. TernoBbie 3h(PEKThl XUMUUECKUX PEaKIIUM.
TepMOXUMUYECKHE YPABHEHUS.

CKopocTh XMMUYECKOW peaKIuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['omoreHHsIe 1 reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OO6patumbie 1 HeOOpaTUMBIE PEaKIIMU. XUMHUECKoe paBHOBecue. KoHcranTa
XUMHUYECKOTO paBHOBeCUsl. DaKTOpbI, BIUSIOLUIME HA TOJIOKEHUE XUMHYECKOIO
paBHOBECHSA: TEMIEPATypa, JABJICHUE U KOHIIEHTPAllMU BELIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunuun Jle [larense.

OnekTpoiutuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp nuccounanuu. Cpella BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEWUTpaibHasd,
mienoynas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTerneHb  OKUCIICHHS.
Okucnautenb W BOCCTaHOBUTENb. [lpomecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxnelinme OKHCIUTEIN W BOCCTAHOBHTENIHM. MeToa AJIEKTpOHHOTO OalnaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCHEPUMEHTAIbHBIE METOJIbl M3YyUYE€HUS BEIIECTB U HX NPEBPAIICHUN:
pa3IOKEHUE MEPOKCHAA BOJOPOAA B TMPHUCYTCTBUM KaTaIM3aTOpa, MOJAEIHU
KPUCTAJUIMYECKHUX PEMIETOK, IPOBEICHUE PEaKIii HOHHOTO OOMEHa, OIpeIesieHre
Cpedbl pacTBOPOB C TMOMOIIBK) HWHAMKATOPOB, M3YUYEHUE BIMSHUS PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW pEaKIMH | TOJOKEHUE XUMUUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xumusl.

[Tomoxenne HemeraiuioB B llepuoanueckod CHCTEME  XMMHYECKUX
sanemeHToB J[.M. MeHneneeBa u 0COOEHHOCTH CTpoeHus ux atomoB. duznyeckue
CBOMCTBAa HEMETAJJIOB. AJIJIOTPONUS HEMETAJUIOB (HAa MpPUMEpEe KHUCIOPOJa, CEPBI,
dbocdopa u yriaepoaa).

Bonopon. Tlomydenne, dusndeckue M XUMHUYECKHE CBOMCTBA: PEAKIIMH C
METAUIAMM M  HEMETAJUIaMH, BOCCTAHOBUTEJIbHBIE  CBOMCTBA. ['mMapunsbl.
TOMIMBHBIE AIIEMEHTHI.

["asnorensl. HaxoxnaeHue B mpupoje, CIOCOOBI MOTydeHUs, (GU3UYECKHUE U
XMMHUYECKUE CBOMCTBA. [ asloreHOBOAOPOAbl. BaxkHeWne KUCI0pOICOIepKaIINe
COEIMHEHMsI TajoreHoB. JlabopaTopHbie W MPOMBIIUICHHBIC CIOCOOBI MOTYYEHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHHU.



Kucnopon, o3on. JlabopaTopHble M MPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
Kuciopoaa. Ou3nueckue U XMMUYECKHE CBOMCTBA M NMPUMEHEHHE KHUCJIOopoaa U
030Ha. OKCUIBI U NEPOKCUIBI.

Cepa. Haxoxnenue B TpHUPOAE, CHOCOOBI TMONMy4YeHUs, (U3MYECKUE U
xuMuueckue cpoiictBa. CepoBomopona, cyiabdumasl. Oxcua cepsi(IV), okcun
cepbl(VI). CepHucras u cepHas KUCJIOTHI U uX coid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHL. [IpuMeHeHue cepol U €€ COETMHEHU .

A3zor. HaxoxaeHue B Mpupoje, CHOcOObl MOJIy4YeHUs, (pU3ndeckue u
XHMHUYECKHE CBOMCTBAa. AMMUAK, HUTpUbl. OKCHABI a30Ta. A30THUCTasi U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [Ipumenenue azora
U €r0 COeIMHEHUI. A30THBIE yI00pEHHUS.

®dochop. Haxoxnenue B mpupoje, crnocoObl MONTydeHHUs, (PU3UUYECKUE U
xumudeckue cBoictBa. Dochumpt u dochun. Oxcumsr dochopa, dochopnas
kuciaora u e€ conu. Ilpumenenue ¢docdopa u ero coeaunenuil. docdopHbie
yaoOpeHus.

Yraepona, HaxoXJIeHHWE B IpUpojAE. AJUIOTPONHBIE  MOJIU(PUKAIIY.
dusznueckie W XUMUYECKHE CBOWCTBA TPOCTHIX BEHIECTB, OOPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yrnepona(IV), yronpHast kuciora u eé€
cold. AKTHBUPOBAHHBIA yTojb, amcopbuus. Dymnepensl, rpadeH, yriepoaHbe
HaHOTPYOKU. [IprMeHeHne MpPOCTHIX BEIIECTB, 0OPAa30BAaHHBIX YTJIEPOJOM, U €0
COCIMHEHUH.

Kpemunii. Haxoxnenne B mpupoze, crnocoObl MONMy4yeHUus, (PU3UUYECKUE U
xumuueckue cpoiictBa. Okxcun kpeMHusi(IV), KpeMHHEBas KHUCIOTA, CUIIMKATHI.
[IpumeHeHue kpeMHus U ero coeuHeHui. CTekso0, ero nNojiydeHue, BUIbl CTEKIIA.

[Tonoxenue MmeramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI AJIEKTPOHHBIX 000J0YEeK aToMOB MeTaioB. OOuiue
dusndeckue cBoWcTBa MeTawioB. [IprMeHeHHEe METauioB B OBITY W TEXHHKE.
CmuiaBel METAJIOB.

DNEeKTPOXUMHYECKUN psAl  HanpsbkeHuid  MertauioB.  OOmme  crnocoObl
NOJIyYeHUS METaJIJIOB: TUAPOMETAILTYPrHsl, MUPOMETAJLTYPIus,
anekTpoMmetraiuryprusi. Ilonarue o koppo3un MetamioB. CHocoObl 3allMTHl OT
KOPPO3UH.

O6mras xapakrepuctuka MertamuioB [A-rpynmer [lepuoanueckoii crucTeMbl
XUMUYECKUX ndyieMeHTOB. Hatpuii u kanuil: mnomydeHue, ¢Gu3MYECKUe U
XUMUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BELIECTB U UX COSTUHECHUI.

Ob6mas xapakrepuctuka metaiioB IIA-rpynmsl [lepuonnyeckoil cucTeMbl
XUMUYECKUX OJJIEMEHTOB. Maruwii W KaJblWi: TOJNy4eHHe, (U3HYECKUEe U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE IMPOCTHIX BEIIECTB M WX COEAUHEHUI.
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.



ATIOMHUHMI: TTOTy4YeHue, GU3nYecKrue U XMMUYECKHUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BeIlleCTBA M €ro coeauHeHud. AM@oTrepHble CBOICTBAa OKCHUIA U
TUJIPOKCUAA ATFOMUHHUS, TUAPOKCOKOMILICKCHI aJTFOMUAHMUSL.

OOmiass xapakTepucThKa MeTauioB MoOouHblx mnoarpynn  (b-rpymm)
[Ieprnoanyeckoi CUCTEMBI XUMUUYECKHUX JIEMEHTOB.

du3nuecKkne U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHHnil. OKcuabl U
ruapokcunbl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarhl, HX
OKHCIIUTENIbHBIE CBOWCTBA. [lonydeHne u npuMeHeHne xpoma.

Ou3nyeckue M XUMHYECKHE CBOMCTBA MapraHla M €ro COCIUHEHUM.
Baxneitmue coeaunenuss wMapranma(ll), wmapranna(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kaiusi, €ero OKUCIUTEIbHBIC CBOMCTBRA.

du3znuecKkne U XUMHUYECKHE CBOWMCTBA JKEJIe3a U €ro coeauHeHuil. OKCuapl,
ruapokcuanl u conu xeneza(ll) u xeneza(Ill). [lonyuenre u npuMeHEHUE Keye3a
Y €r0 CILJIaBOB.

du3nyeckrue 1 XUMUYECKUE CBOMCTBA MeIU U €€ coeanHeHui. [lomyyenue u
MPUMEHEHHUE MEJIU U €€ COCTUHEHU M.

Huuk: momyyeHue, (pU3MUYECKHE M XMMHYECKHE CBOKCTBA. AM(pOTEpHbIE
CBOMCTBA OKCHJIA Y TUJIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI HUHKA. [[puMenenne
IIUHKA U €r0 COeAUHEHUH.

OKCIEpUMEHTANIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, xkene3a, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBHUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BHUJIECOMATEPHUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKEJI€3a C pacTBOpPaMHM KHUCIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTHOHBbl METAJUIOB, B3aWMOJICMCTBUE THUIPOKCUIOB AJTOMUHHUS WU IMHKA C
pacTBOpaMM KHMCJIOT U LIEJNIOYEH, PEIICHHE DKCIEPUMEHTAIBHBIX 3a1a4 [0 TEMaM
«l"anorensr», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCTUHEHUSD,
«MeTabl MIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX TOATPYIII.

XuUMHUS U 5KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMYMBOrO pa3BUTUA dyenoBedecTBa. [lonsTue
0 HAy4HBIX METOJAX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
HayuHble npuHIMIBI OpraHu3alud XUMUYECKOT0 TPOU3BOIcTBA. [[poMbIlIeHHbIE
CIOCOOBI MOJMYYEHHUsI BAKHEUINX BEIIECTB (HA MpUMEpE MPOM3BOJICTBA aMMHAKa,
CEepHOM KHUCIOTbI, MeTaHoJa). [IpomblllieHHbIE CIOCOOBI MOTYYEHUS METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHE OKPYKAIOIIEW CpEeNbl M €ro IOCIEICTBUS.
Ponb xumun B o6ecrieueHu 3HePreTHIeckoil 6€30MacHOCTH.

Xumusi W 3I0pOBbE UeloBeKa. JlekapcTBeHHble cpeacTBa. IIpaBuna
MCII0JIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMUK B pa3BUTUM METULIMHBI.



XUMHMSI MUY OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE N100aBKU. Poib xumuu B
oOecrieyeHnu NUIIeBoil 0€30MacHOCTH.

Kocmernueckne u mnapgromepnsle cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCIOJB30BaHUS MPEnaparoB OBITOBOM XWMHHM B TOBCEIHEBHOMN
KU3ZHU.

XUMHSI B CTPOUTENBCTBE: BaKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
O€TOH).

XuMus B CEIbCKOM X03sicTBe. OpraHn4yecKre U MUHEpaIbHbIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHallbl, KPACKH, CTEKIIO, KE€paMUKa.
Marepuansl 11 3JeKTpoHUKU. HanoTexHonorum.

Pacuérnrle 3agaun.

Pacuétel: Macchl BemecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIA OJHO W3
BEIIIECTB HMMEET MpuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakuuu, €CiIM OJHO M3 BEIIECTB JAaHO B BHUJAE pacTBOpAa C ONPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOMW W MOJSPHOU
KOHIICHTPALlMM BEIIECTBA B pPacTBOpE, JOJHM BBIXOJAA IPOAYKTa PEAKLIHMHU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsI3ed NpU  M3y4YeHHH OOlmed u
HEOPraHU4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISIETCA YEPE3 UCIIOIb30BAHUE KaK
00IIUX €CTEeCTBEHHO-HAYYHBIX MOHATHH, TaK U TMOHITHH, MPUHATHIX B OTIEIHHBIX
peAMETax €CTECTBEHHO-HAYUYHOIO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHA: SIBJICHUE, HAYYHBIN (PakT, runoTesa,
TEOpHUsl, 3aKOH, aHaJIM3, CUHTE3, KiacCUu(PUKalus, MePUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOJIECINPOBAHHE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OdJIEKTPOH, IPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUI YPOBEHb,
BEILIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHHUE BEIIECTBAa, HJACAJbHBIN Ta3,
(u3HyYecKre BEIUYUHBI, €TMHULIBI U3BMEPEHHUS, CKOPOCTb, SHEPTHsI, Macca.

buonorus: kneTka, opranusm, 3KocucremMa, onocdepa, MeTaboIu3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIAEBOAbI, HYKJICMHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U IOTOK YHEPTHH B IKOCUCTEMAX.

['eorpadus: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKONAEMbIE, TOILIMBO,
pPECYPCBL.

TexHoJOrusl: XUMUYECKasi MTPOMBIIIJIEHHOCTh, METAJUTyPIHsi, CTPOUTEIIbHBIC
MaTepualbl, CEIbCKOXO3IUCTBEHHOE MPOU3BOJICTBO, MHUILEBAs MPOMBILIJIEHHOCTb,
dapmaneBTUUYECKast IPOMBIIIJIEHHOCTb, IIPOU3BOJICTBO KOCMETHUYECKHUX



[IpcrapaTtoB, IIPOU3BOACTBO KOHCTPYKOHMOHHBIX MATCPUAJIIOB, OJJICKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOT'H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHUHN
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

B cooTBeTrcTBHM C CHCTEMHO-IEATECILHOCTHBIM IOJXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3YyJhTATOB OCBOCHHS TpeIMeTa «XHWMHS» Ha YPOBHE CPEIHETrO
oOmero o0Opa3oBaHUS BBIICNCHBI CICAYIOIIME COCTABIISIIONINE: OCO3HAHUE
00yYaIOIMMUCA POCCHUHCKOW TPaKJIAHCKONW HMIACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIPEICIICHUIO; HaJTUYle MOTUBAILIUU K
00y4YeHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOyYaroUIMXcsi pPyKOBOACTBOBATHCS
NPUHATBIMA B OOIIECTBE TpaBWJIaMU W HOPMAaMH TIIOBEJCHUS, HAIWUINC
IPABOCO3HAHUS, IKOJIOTHIECKON KYJIbTYPhI; CHOCOOHOCTh CTaBUTH IEH U CTPOUTH
KU3HECHHbIC TITaHBI.

JIngyHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeAMETa «XHUMHSI» OTPAKAIOT
c(hOPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TPAKTUUECKON AesTeIbHOCTH
00yyaromuxcs B MPoIecce peann3aiui o0pa3oBaTeIbHON AESTEIbHOCTH.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHUPOBAHHOCTh OTBITa I[MO3HABATEIIbBHOW W MPAKTUYECKON JACSTEIbHOCTU
o0yyJaromuxcsi B Mpolecce peain3anur o0pa3oBaTeIbHON JEATeIbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHMS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABONOPAJIKY;

MPEICTABIICHUS O CONMAIBHBIX HOpPMax U TMpaBUjaX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JCSATENHHOCTH TIPH CO3JIaHUU
y4e€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
XUMHUYCCKUX KCIIEPUMEHTORB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3TUIHBIX BUIOB YUCOHOU NeATEIHHOCTH,

2) NIaTPHOTUYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAaCJEIUI0
OT€YECTBEHHON XMMUM,

YBOXKEHHSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M IMPAKTUYECKOTO
MPWIOKEHUST XUMHUH, OCO3HAaHUS TOTO, YTO JIaHHBIE HAyKW €CTh pe3yJbTaT
JUINTENIbHBIX ~ HAOJMIOJIEHUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;



UHTEpECAa M T[O3HABaTEIbHBIX MOTHBOB B IMOJYYEHUU U TOCIEIYIOIIEM
aHanu3e MHPOPMALUU O MEPEOBBIX JTOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOMU
XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO IOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJIEHUE M IOCTYIIKM CBOMX TOBapHUIIECH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) dpopmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUs IEHHOCTEH 370poBOro u 0Oe30macHoro oOpas3a JKU3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYecKoMy U
MICUXUYECKOMY 3/I0POBbIO;

coOmro/ieHns mpaBuil 0e30MacHOro oOpallleHuss ¢ BEUIECTBAMU B OBITY,
MIOBCETHEBHOM KU3HH, B TPYJAOBOM ACATEIBHOCTH;

NOHUMAHHUS LEHHOCTH TNPaBUJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0e301acHOro MOBEJCHUS B CUTYalUsIX, YTPOXKAIOIIUX 3[J0POBBIO U KU3HHU JIIOJEH;

OCO3HaHMS TOCIEJICTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (yHmoTpeOIeHus
AJIKOT0J1s, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKOM
NEeSTEeNBbHOCTH, OOIIECTBEHHO TMOJE€3HOM, TBOPYECKOM W  JPYrUX BHAAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHUH NPaKTUYECKUX 3aaad
COIMAJILHOM HAIMPABIEHHOCTH (B paMKaxX CBOETO KJacca, IKOJIbI);

MHTEpEca K MPAKTUYECKOMY M3yUEHHUIO MPodeccruidl pa3auvyHoro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUHN IO XUMUU;

YBaXEHUS K TPYNY, JIIOASIM TpyAa U pe3yibTaTam TPyAOBOU JeATEIbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BBIOOpDY HMHJIMBHUAYaJIbHOM TpaeKTOpUU
oOpazoBanwmsi, Oyaymel mpodeccuu W peanu3alnud COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUU, UHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

9KOJOTMYECKH LEIECOO0Pa3HOTO OTHOLIEHUS K NPHUPOAE KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakKTepa SKOJOTUYECKUX MPOOIeM, BIMSHUS
SKOHOMHUYECKUX MPOIECCOB HA COCTOSIHUE TPUPOIHON U COLUATBLHOU CPEbL;



OCO3HaHUS HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTIKEHUM XUMHUH IS
pellIeHus: BOIIPOCOB PAlMOHAIIBHOTO MPUPOI0TIOIb30BAHNS;

AKTUBHOTO HENOPUATHUS JCHUCTBUW, MPUHOCIIIMX Bpel OKPYKAIOLIEH
NPUPOJIHON cpelle, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JEUCTBUM U IPEAOTBPALLATH UX;

HaJIM4Usl Pa3BUTOrO 3KOJIOTHYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIbTYPHI,
ONbITa NEATETbHOCTH AKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIbHOM, KOMMYHUKATUBHON M COLMAIIBHOMN
IIPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOSITH HACOJOTUU
xeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUA
HayKH U OOIIECTBEHHOU MPAKTUKU;

NOHUMaHUSl CHeNU(PUKA XWUMUU KakK HayKd, OCO3HaHUS €€ pold B
dbopMHUpOBAaHUN PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU IIEJIOCTHOTO
npeACTaBlIeHUs] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOIbI U UYeJOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpobJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMAaHUCTHYECKOM HAMNpPABICHHOCTH W BAaXXHOM pOJH B
CO3/laHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpPhl, B PEIICHUH TJI00ATBHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCIeueHnn
YCJIIOBUM YCHENIHOTO TPY/a U IKOJIOTHYECKH KOMMDOPTHON KUZHHU KaKIOTO WIeHA
00IIIECTBA;

€CTECTBCHHO-HAYYHOM TIPaMOTHOCTH: MOHUMAHUSA CYIIHOCTA METOJI0B
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJIICHUA OKPY’KAIOIIET0 MUpA U
MPOUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE Hay4HbIX (DaKTOB M HMEIOIIUXCA JAHHBIX C 1EJbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENFHO HCIIOJIb30BAaTh XUMHUYECKHAE 3HAHUS IS
perieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHMIO, UCCIEN0BATEIbCKOMN NEITEIbHOCTH;

TOTOBHOCTM UM  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
CaMOOOpa30BaHMIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTAM TpyAa B paznuyHbIX cepax mpodeccruoHanbHON
JEATETbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOSHHUS MPOrPaMMBI 10 XMMHH Ha YPOBHE
CpemHero oomero oopa3oBaHus BKIIOYAIOT:

3HaYMMble I (QOPMHUPOBAHUS ~ MHPOBO33PEHHUS  OOYYAIOLIMXCS
MEKIMCIUIUTMHAPHBIC (MEXKIIPEAMETHbIC) OOIICHAYYHbIC MOHSTHS, OTPaKaroIIKe
ICJIOCTHOCTh HAYYHOHM KapTHHBI MHpa W CHCHH(PHKY METOJOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBICHHUC,
IPOIIECC, CHCTEMa, HAyYHBIA (DAaKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeA0BaHUE, HAOIOICHUE, U3MEPCHHE, SKCIIEPUMEHT U IPYTHE);

YHHBEpCajbHbIe yueOHbIC IEHCTBUA (IMO3HABATCIIbHBIC, KOMMYHHUKATHBHEIC,

pEryJsiTUBHBIE), o0ecreunBaroIne (dbopmupoBaHue (yHKUIHOHATBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMIIETEHIIUU 00yUaIoInXCs;
CIIOCOOHOCTD oOyuaromxcs UCIIOJIb30BaTh OCBOEHHbBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAJIbHBIC y4eOHBIC
JIEUCTBUSA B IIO3HABATEILHON U COLUAIIBHOW MPAKTHUKE.

MertanpeaMeTHbIE pPE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JNIEUCTBUSIMHA.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JJOrHYecKHe JAeicTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmatpuBaTh €€ BCECTOPOHHE;

ONPENETATh LENU JACATEIbHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUU UX
JTIOCTUKEHUSA, COOTHOCHUTD PE3YJIbTaThl ACSITEIbHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh NPU OCBOCHUM 3HAHWUW NPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJICTIATh XAPAKTEPHBIC MPU3HAKKU TMOHSATUM U YCTAHABIMUBATh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE MOHATHS J11 OOBSICHEHUS OTAEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU I KIAacCHU(PHUKAIMU BEIIECTB H
XUMHUYECKUX PEaKIUi;

YCTAHABIMBATh MPUYUHHO-CIEJICTBEHHBIC CBS3M MEXKIY H3y4aeMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKUE PACCyXJACHUsl (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M IIPOTHBOPEUMS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMUU CUMBOJMYECKUE
(3HaKOBBIE) MOJIECINIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU



peakuy — MPU PElIEHWH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTHUYECKUX 3aj1ad,
IPUMEHSTh Ha3BaHHbIE MOJEJIbHBIC TIPE/ICTABIICHUS ISl BBISIBICHUS XapaKTePHBIX
IPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a3oBbI€e HCCIeI0BaTEIbCKHE JeiiCTBUA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOT'O MO3HAHUSA BEUIECTB M XUMHUYECKHX
peakuuii;

(GopMyIMpPOBATH LIENU U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
NO3HAHHUSI U OCHOBBI sl (POPMHPOBAHUS THUIOTE3Bl MO MPOBEPKE MPaBUILHOCTU
BBICKAa3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS W IPOBEIACHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAaOMIOJATh 32 XOJA0M
IpoIecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ylbTaT, (POpMYIUPOBATH
00001IEHHS 1 BBIBOJbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEI0BaHNS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOEIIaHHON paboTe;

npuoOpeTaTb OMNbIT YYEHWYECKOM HCCIEAOBATENbCKOM M MPOEKTHON
NEeSATENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IOMCKY METOJIOB pEUIeHUS] MNPaKTUYECKUX 3a/]ad, HPUMEHEHUIO pa3JInYHBIX
METOJIOB [TO3HAHMSI.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBAThCA B Pa3IUYHBIX HCTOYHMKAX UWHGOpManuu (Hay4dHO-
NOMyJsipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MH(YOPMALMIO Pa3IWYHBIX BUAOB U (hopm
peACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(opMyIMpPOBATH 3alpPOCHl U MPUMEHATH PA3NMYHBIE METOJbI MPU MOUCKE U
orOope wuH(pOpManUK, HEOOXOAUMOW JJs BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT KCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYH0  (OpMy  MpeACTaBICHUS
uHpopmaIuu (cxeMbl, rpaduKu, TUarpaMMbl, TAOIUIIBI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAYUYHBIH A3BIK B KayecTBe CpeAcTBa Mmpu paboTe ¢
XUMUYECKON uH(poOpMaIeil: NPUMEHATh MEXIpeAMEeTHbIe ((u3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CMMBOJIHMYCCKHUE CPEACTBA HATTIAJHOCTH.

KoMMyHUKaTHBHBbIEC YHUBEPCAJbHbIC YYeOHbIE 1elCTBHSA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOM TEMbI B X0/I€ JUAJIOTa U/UIH
JMCKYCCHH, BHICKA3bIBATh HJIeH, (POPMYIUPOBATH CBOH MPEAIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHUS ITPEUIOKEHHON 3aa4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3yJIbTATOB IO3HABATEIBHOM IEATEIIBHOCTH,
IIOJIy4YEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIIIOJIHEHUU
XUMUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIIEOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTu3aluu y4eOHOTO MPOeKTa, U POPMYITUPOBATH BHIBOJBI
II0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUNA IIyTEM COrJIACOBAHMS IMO3ULHNA B
X0J1e 00Cy X AeHUSI 1 OOMEHa MHEHUSIMH.

PerJIHTHBHbIe YHUBEPCAJIBbHBIC yqeﬁmﬂe IleﬁCTBHﬂ:

CaMOCTOSTEIIbHO IIJIJAaHUPOBAaTh W OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
JeATENBHOCTh, ONpenenisis e€ Ieau W 3aJavyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh NpPEIIaraéMblii aJIroOpuT™M JACHCTBUH INpuU
BBITIOJTHEHUN Y4YeOHBIX M HCCIICIOBATEIIbCKUX 3ajad, BBIOMpaTh Haumbojee
3 PeKTUBHBIH CcMOCO0 HMX PEIICHUS ¢ y4ETOM TOJYYEHUsS] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYILIECTBJISATh CAMOKOHTPOJb JESITEIBHOCTH HAa OCHOBE CaMoOaHajau3a H
CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATHI

[IpeameTHBIC pe3yIbTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUH Ha YTIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro oOmiero o0pa3oBaHUs BKIIOYAIOT crelupuyecKue
JUIsl yueOHOTo npenaMeTa « XUMUsH Hay4dHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICHUCTBUIM
M0 OCBOCHUIO, MHTEPIPETALMU U TTPEOoOpPa30BAHUIO 3HAHUM, BUJIbI JACATEILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHWS W MPUMEHEHUIO 3HAHWWA B PA3IUYHBIX yUeOHBIX
CUTYyalUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
nporpaMMe IO XUMHUHU TPEAMETHBIE PE3YJIbTAThl MPEIACTABICHBI MO Trojam
W3y4YCHUA.

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHSI Kypca «OpraHuueckas XHUMHS
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MECT€ W 3HAYCHHH OPTaHUYCCKOUN
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CIeUeHHUU yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM IKOJIOTHYECKOM, SJHEPTeTHUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEpIruy, B o0OecrieueH palMOHAIBLHOTO
MPUPOJIONOJIB30BaHUS, B (POPMUPOBAHUM MHPOBO33PEHUSI U OOIIEH KyJIbTypbl
YEeJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO U IIPUPOIHOM CpeLE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATral0IIMEe MOHATUS — XUMUUYECKHUM 3JIEMEHT, aTOM, IO U 3JIEKTPOHHAS
obonouka aroma, s-, p-, d-aToMHbIe OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpUAM3alusg AaTOMHBIX oOpOuTaneid, HWOH, MOJIeKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCJIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIMOHATbHAs
rpylmna, pajaudkai, CTPYKTypHble (opMyibsl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIEC), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (TeoMeTpUuecKas,
ONTUYECKAs]), H30MEpPbI, TOMOJIOTUYECKUH psAll, TOMOJIOTH, YIJIEBOAOPOMbI,
KHCIIOPOJI- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHHUSI, MOHOMED, MOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. WM. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BeiiecTB A. M. ByTnepoBa, 3aK0OH COXpaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
U TOpEeBpalleHUsT DHHEPrUM TMPU XUMHUYECKUX pEaKIusX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PEHUECKNE 3HAHMS, JIEKAIIUE B OCHOBE
MOHUMAHHSI TPUYMHHOCTH U CUCTEMHOCTH XMUMUYECKUX SIBJICHUM; MPEJICTABICHUS
0 MEXaHM3MaX XHWMHUYECKUX pEaKIuh, TEPMOJUHAMUYECKHUX W KUHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, O B3aMMHOM BJIMSIHUA aTOMOB W IPYII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM U Me30MepHbIi dddekTrl, opueHTanTsl | u 11 pona);
(haKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYy4YEHUU U 0€30macHOM
UCIIOb30BaHUN BAXKHEUIIMX OPraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
NEATeIbHOCTH ~ 4YEJIOBEKa, OOIMX  HAyYHBIX  MPUHIUNAX  XUMHYECKOIO
IPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJA, TEPEePabOTKH HEPTH);

c(hOPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpPHBbIC MPU3HAKU TOHSATHUH,
YCTAHABIIUBATh WX B3aMMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOUIME MOHATHS MPHU
ONMCAHUU COCTAaBa, CTPOCHUS U CBOMCTB OPTraHUYECKUX COCMHECHUN;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJIEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYIT OpraHnyeCcKux
BEILIECTB;

COCTaBJISITh YPABHEHUSI XUMUUYECKUX PEAKLIHUN U PACKPBIBATH UX CYIIHOCTb:
OKHMCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMKA  IMOCPEICTBOM  COCTaBJICHUSA
AJIEKTPOHHOTO OajiaHca »dTUX peaklui, peakiuii HOHHOro OOMeHa IyTéM
COCTAaBJICHUSI MX TIOJIHBIX U COKPAILIEHHBIX HOHHBIX YPABHECHU;



V3TOTABJIMBATh MOJEIIM MOJIEKYJI OPraHUYECKUX BELIECTB IS MILIIOCTPALUU
X XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHMI: YCTAHABIMBATH MPUHAJJICHKHOCTh HU3YYEHHBIX
OPraHMYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynmne COeAMHEHUM, JaBaTb UM Ha3BaHUS IO CHUCTEMaTUYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBUATIbHBIE HA3BaHUS JJI OTIEIbHBIX
MpEACTABUTENICH OPraHUYECKUX BELIECTB (ITUJICH, alleTUJICH, TOJYOJ, TJUILEPHUH,
ATUJICHTJIMKOIb, (eHos, dopmanbAerua, aneTaiblIeruj, aleToH, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTa, CTEAPUHOBAsI, OJICMHOBAsI, A IbMUTUHOBASI KUCJIOTHI,
[JIMIIWH, ajJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOPMUPOBAHHOCTh yMEHHUS ONPEAENATh BHJ XUMHUYECKOW CBSA3U B
OpPraHUYECKUX COCTUHEHMSX (KOBAJICHTHasT M WOHHAsA CBA3b, G- U T-CBSI3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJOXKEHHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11 00bsICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

c(OPMUPOBAHHOCTh ~ yMEHWH  XapaKTepU30BaTh  COCTaB, CTPOEHUE,
dbuszrueckue M XUMHUYECKHE CBOWCTBA THUIIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, LIUKJIOAJIKAHOB, AJIKEHOB, aJKaJIUECHOB,
AJKUHOB, apOMaTHUYECKHUX YTJEBOJOPOAOB, CHOUPTOB, AIbAECTHUIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, IPOCTHIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, aMHUHOKHUCJIOT, OEJKOB, yTJEBOJOB (MOHO-, JM- W TOJIMCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ IEHETUYECKYI0  CBA3b  MEXKAY HUMHU  YPaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMHYECKMX PEAKIUA C MCIOIB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOPMHUPOBAHHOCTh YMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX MPHUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPTaHUYECKUX COSAMHEHUH OT
KPaTHOCTH M THUIIA KOBAJICHTHOM CBS3U (G- U T-CBS3M), B3AUMHOTI'O BIUSHUS aTOMOB
Y TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Ceipbs (He(Th, TPUPOAHBIN Ta3, Yrojb), CIOCOOBI €ro mnepepadboTKu u
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOM 3HAHUI O €CTECTBEHHO-HAayYHBIX
MEeTOJaxX MO3HAHUS — HAOJIOACHUU, U3MEPEHUHU, MOJICIUPOBAHUM, IKCIIEPUMEHTE
(peaJibHOM U MBICIICHHOM) U YMEHUSI TPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTH YMEHUSA IIPUMEHSTH OCHOBHBIE onepauuu
MBICIIUTETILHON JESTEIbHOCTH — aHalW3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALINIO, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBA3EH — JUIA U3y4YCHUS
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBJISTH B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C
MOHATUSIMU WU TPEICTABICHUSIMH APYTUX €CTECTBCHHO-HAYYHBIX MPEIAMETOB IS
0ojee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTH MAaTE€pUaJIbHOTO E€IUHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHbIC 3HAHUS MO OPTraHWYECKOM XUMHUHU Il OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHMI: TPOBOJAUTH PACUETBl 1O XUMHYECKUM
dbopMynam U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (DU3UYECKUX
BEMMYMH (Macca, O00BbEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOKJICHHI) XHUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX 3JIEMEHTOB,
POYKTaM CrOpaHus, TUNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATH, AHAJTU3UPOBATH U OLICHUBATH
C TO3UIMUA  DKOJOTMYECKOM  O€30MacHOCTH  TOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATETLHOCTA 4YEJOBEKa, CBA3aHHOM C MepepaboTKon
BEIIIECTB, UCIOJb30BATh MOJYUYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYAIMSIX, CBI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITEIbHO IIJIAHUPOBATh M MPOBOIUTH
XUMUYECKUNA DKCHEPUMEHT (MOJIydeHHEe W M3yYeHHUE CBOMCTB OpPraHUYeCcKHX
BCIIIECTB, KAYECTBECHHBIC pPEAKIMU YIJIEBOJOPOJIOB PA3JWYHBIX KIJIACCOB W
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEUIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/lady MO PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COONIOJCHUEM TPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHleCTBaMU M JIA0OPATOpPHBIM 00OPYIOBaHUEM,
dbopMyIMpoBaTh 1I€JIb HWCCIEIOBaHMs, TMPEJACTaBISITh B pazIMdyHoOl (dopme
pe3yNbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTH;

c(hOpPMUPOBAHHOCTH YMEHUH:

coOJI0/1aTh TPaBWIJIA YKOJIOTHYECKHU I1€JIeCO00pPa3HOTO MOBEJACHUS B OBITY U
TPYIOBOW JEATENIBHOCTH B IENSAX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOILIEH
MIPUPOTHOM Cpebl U JOCTUXKEHUS €€ YCTOMUYNBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHYECKOTO JEHWCTBUS HAa JKUBBIE OPTraHU3MBbI
OIPEICTIEHHBIX OPTaHUYECKHUX BEIIECTB, TOHUMAs cMbICa TTokaszarteis [1JIK;

aHAIM3UPOBATh I1€J1IeCO00PA3HOCTh MPUMEHEHUS OPTraHUYECKUX BEIIECTB B
MPOMBIIICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOUICHUSI PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYIICCTBISATH IEJICHANPABICHHBIM TMOUCK
XUMUYECKON H(POpMALINK B pa3IMYHBIX UCTOYHUKAX (HAy4YHAsl U y4eOHO-Hay4YHas
JUTEepaTypa, CpeicTBa MaccoBoil nundopmaiuu, HTEpHET U Apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, nepepadbaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3aauei.



11 KIIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OOImass W HeopraHudeckas
XAMUS OTPAXKAKOT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUN: O MAaTepUaIbHOM E€IWHCTBE MHPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SBJIICHUM NPUPOJABI, O MECTE M 3HAYCHHU
XUMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHUU yCTOMYHMBOIO
pa3BUTHUSI, B pEIICHUU TPOOJEeM SKOJOTHUYECKON, PHEPreTUYECKON M MHUILEBOU
0€30MacHOCTHU, B Pa3BUTUU MEJUIIHMHBI, CO3JJaHUM HOBBIX MaTEPUATIOB, HOBBIX
WCTOYHUKOB SHEPTUH, B OOECIECYCHUH PAIMOHAIBHOTO MPHPOIOIOIH30BaHUS, B
dbopMHUpOBAaHWM MHPOBO33PEHHS W OOIIEH KyJbTyphl YEJIOBEKa, a TaKKe
9KOJOTUYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO M IPUPOJAHOU

cpene;
BJIQJICHAEC  CHCTEMOH  XUMHYCCKMX  3HAHWK, KOTOpas  BKJIIOYACT:
OCHOBOITOJIAraloIIue IOHATUS — XUMHUYCCKUHM OJJIEMEHT, aroM, SIpO aToMa,

U30TOIIbI, 3JIEKTPOHHAs: 000JI04Ka aToMa, S-, p-, d-aTOMHbBIE OpOUTAIN, OCHOBHOE U
BO30Y>X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOuTanei, HOoH,
MOJIEKYJIa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIIBHOCTb, CTENEHb  OKHUCIICHUS,
XUMUYECKass CBA3b (KOBAJIEHTHAs, MOHHAs, MeETauIM4ecKas, BOJOPOIHAs),
KPUCTAJUINYECKAs] PEIIETKA, XUMUYECKas peakuus, pacTBOpP, JJICKTPOJIMTHI,
HEDJIEKTPOJIUTBI, DJIEKTPOJIUTHUYECKas JUCCOLMAIUs, CTENeHb JUCCOLMALINY,
BOJOPOJHBINA TOKa3aTeilb, OKHUCIHUTENb, BOCCTAHOBHUTENb, TEIIOBOU 3(ddexT
XUMUYECKON peaklMK, CKOPOCTh XUMUYECKON pEaklMi, XHMUYECKOE PaBHOBECHUE;
TEOPUH W 3aKOHBI (TEOPHS SJIEKTPOJMTHYECKOW IUCCOLMALMHU, NEPHOIUYECKUN
3akoH JI.V1. MenzeneeBa, 3aKOH COXpaHEHUs MacChl BEILIECTB, 3aKOH COXPAHEHUS U
IPEeBpPAILEHUs] SHEPTUU NIPU XUMHUYECKUX PEaKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK
XUMUHM, MHPOBO33PEHUYECKHE 3HAHHS, JIeKAallMe€ B OCHOBE IOHUMAaHUSA
OPUYMHHOCTH M CHCTEMHOCTH  XUMHUYECKHX  SIBJIE€HUH;  COBPEMEHHBIE
IPEICTaBICHU O CTPOCHUU BEIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJSIPHOM  YpPOBHSX; TPEJCTABICHUA O MEXaHU3MaX XUMHUYECKHX
peakuuii, TEpMOAMHAMUYECKUX W KUHETUYECKHX 3aKOHOMEPHOCTSAX  HX
IPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHM, PACTBOPAX M JHMCHEPCHBIX CUCTEMAX;
(akTONIOTUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJYYEHHU U O€30MacHOM
UCIIOJIb30BAaHUU BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY M NMPaKTU4YECKOU
NEeSATENbHOCTH  YeJOBEeKa, OOLMX  HAYYHBIX  MNPUHIUIAX  XUMHUYECKOIO
IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH: BBISBISITH XapaKTepHbIC MPU3HAKU IMOHITHIHA,
YCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS IPU
OMKMCAaHUU HEOPTaHMUECKUX BEIECTB U UX MPEBPAILLCHU;



c(OPMUPOBAHHOCTb YMEHHUS MCIIONb30BaTh XUMHUYECKYIO CHUMBOJIUKY MJIs
coctaBieHusi (OpMyJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEaKIUH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(OpPMHUPOBAHHOCTh YMEHHUSI ONPEAEIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB B COCIMHEHUSIX, BUJ XUMHUYECKOW CBA3M (KOBaJEHTHAs,
WMOHHAs, MeTaJJInYecKas, BOJOpPOAHAs), THUI KPUCTAUIMYECKOW  peleTKu
KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIECTB OT
BHUJIa XHMHYECKOW CBSI3M W THUIA KPUCTAUIMYECKOHW pPEmETKU, OOMEHHBIA U
JIOHOPHO-AKLENTOPHBINA MEXaHN3Mbl 00pa30BaHMsI KOBAJIECHTHOW CBSA3H;

c()OPMUPOBAHHOCTh ~ yYMEHUH:  KIACCU(PUIMPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIMH 110 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pearupyrommx BELIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEW OKHCIEHUS DJJEMEHTOB, OOpaTMMOCTH, YYacTUIO Karajau3aTopa u
JPYTHUE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUH ISl KilacCU(PUKauu
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUUECKOTO 3aKoHa /.
W. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (QYHKIUY;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XUMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOrO IMEPHOJIOB
[lepnognueckort  cucrembr  J.MA.  MenneneeBa, uUCHonb3yss  MOHATHUA
«9HEPreTUYEeCKUEe YPOBHW», «IHEPreTUUYECKUE MOIAYPOBHW», «S-, p-, d-aToOMHbIE
opOuTanu», «OCHOBHOE M BO30YXKAEHHOE HHEPreTUYECKHUE COCTOSHHS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
coeauHeHnd mno nepuogaM u rpynnaMm Ilepumommueckon cucremsr [ N.
MenneneeBa, BaJ€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUSA
UX JEKTPOHHBIX 000JI0YEK;

c(hOpPMUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IIOATBEPKIATH
CyIIECTBOBAHUE T€HETUYECKOU CBS3M MEXKIy HEOPraHMYECKHMM BEIIECTBAMHU C
IIOMOIIIbIO YPAaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTb ~YMEHHUSI PAacKpblBaTh CYIIHOCTb: OKHCIUTENIBHO-
BOCCTAHOBUTEJbHBIX PEAKLUNA MOCPEACTBOM COCTABJIECHUS 3JEKTPOHHOIrO OanaHca
ATUX pPEaKUWi; peakuuid HOHHOIO OOMEHa MYTEM COCTABICHHS UX IMOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YPaBHEHWM;  peakuud  TUAPOJW3a;  PEeaKuui
KOMIUIEKCO00pa30oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMUS);



c(OPMHUPOBAHHOCTh YMEHUS OOBSACHATh 3aKOHOMEPHOCTH IPOTEKaHUS
XUMUYECKUX PEaAKIMil ¢ y4€TOM HMX HHEPreTUYECKHUX XapaKTePUCTHUK, XapaKTep
U3MEHEHHUSI CKOPOCTH XHMMHYECKOM pEakUuu B 3aBUCUMOCTH OT pa3JIMYHBIX
(GakTOpOB, a TAaKKE XapaKTep CMEIIECHUS XUMHUUYECKOT'O PAaBHOBECHS MO BIUSHUEM
BHEITHUX Bo3zeicTBuil (mpunnun Jle [llarense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHMHUYECKHE PEaAKIUH,
JeXallde B OCHOBE NPOMBIIUIEHHOTO TMOJYYEHHsSI CEpHOM KHUCIOThI, aMMHUAKa,
o0lue Hay4yHble NPUHLMIBI XUMUYECKUX MPOU3BOJICTB; LIE€I€CO00Pa3HOCTh
IPUMEHEHHUs HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOLLECHUS PUCK-TT0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUA CUCTEMOM 3HAHMM O METOAAaX HAYYHOIrO
NO3HAHUS SBJICHUM NpUpoabl — HAOIIOJIEHWEe, HW3MEpPEHHE, MOJEIUPOBAHUE,
SKCIIEPUMEHT (pEeabHbIA U MBICJIEHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTh 3TH 3HAHUS ITPU SKCIIEPUMEHTAIBHOM HCCIEI0BAHUM BEILIECTB
U s OOBSICHEHUS XHMHYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPOJIE,
PAKTUYECKOH JESITEIbHOCTH YeJIOBEKa U B TIOBCETHEBHOM JKU3HMU;

c¢(hOpMHUPOBAHHOCTh YMEHHSI BBISBIIATh B3aUMOCBSI3b XUMUYECKHX 3HAHUU C
HNOHATUSAMU M MPEJCTABICHUSMH JPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
OoJsiee 0CO3HAHHOTO TOHUMaHUSI MaTepUaIbHOIO €MHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH pPACUYETHl: C MCIOJIb30BaHUEM
MOHATUI «MaccoBasi JI0Js BEIECTBA B PACTBOPE» U «MOJISIPHASI KOHLIEHTPALUS»;
Macchl BEUIECTBA WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO W3 YyUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3 dexra
peaKkuuy; 3Ha4eHUs BOAOPOIHOTO TOKAa3aTelsl pacTBOPOB KHUCIOT W IIEJIOYEH C
U3BECTHOW CTENEHBIO AMCCOLMAIMM; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPOJYKTa PEAKUUH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpa C
ONpeIeIEHHON MAacCOBOM 0OJed PacTBOPEHHOTO BEIIECTBA WM JIAHO B U30BITKE
(MuMeeT MpHUMECH); JOJM BbIXOAA MPOIYKTa pPEAKIHUH; OOBEMHBIX OTHOILIEHUMN
ra3os;

c(hOPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IJIAHUPOBATh U MPOBOAUTH
XUMUYECKUNA  DKCHEpPUMEHT  (IIPOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
NOJTBEPKIAECHUE KAUYECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONPENEICHUE
Cpelbl pacTBOPOB BELIECTB C IOMOIIBIO HWHIAMKATOPOB, HW3YYEHUE BIMUSHUSA
paznUYHBIX  (PAaKTOpOB HA  CKOPOCTb XHMMHUYECKOM  pEaKkIuu, pElICHHE
AKCIIEpUMEHTANIbHBIX 3a7au 1o TemaM «Metamieyy u  «Hemeramns») ¢
cOOJII0/IEHHEM TMPaBUJI O€30M1aCHOr0 OOpaleHusl ¢ BEIECTBAMH M JIA0OPaTOPHBIM
o0opynoBaHueM, (GOpMyIHpPOBAaTh 1€Jdb HCCIEIOBAHUS, MPEACTaBIATh B
paznuyHOil GopMe pe3ysbTaThl IKCIIEPUMEHTA, aHAJIU3UPOBATh U OLEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHUM: COOJIIOIaTh MPaBUJIA MTOJIH30BAHUS XUMUYECKON
nocyiod u jabopaTopHbIM 00OpyJOBaHHWEM, OOpalleHUusl C BEIIeCTBAaMH B
COOTBETCTBUM C MHCTPYKIUSMH IO BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTIBITOB, HKOJOTHYECKH I[EeJIECOO0Pa3HOTO TIOBEACHUS B OBITY W TPYAOBOU
NEATEIIbHOCTH B LIEJIAX COXPAHEHUS! CBOErO 3I0POBbSI, OKPYKAIOIIECH MPUPOIHOM
cpenbl M JIOCTHXKEHHS €€ yCTOMYMBOTO pa3BUTHS, OCO3HABaTh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKUBBIC OPraHU3MBI OMpPEACIEHHBIX HEOPraHUYECKUX
BEIIECTB, ITOHKMMas cMbIic nokaszartens [1/1K;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBJIATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON nHGOpMAIMU B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4YHas
JUTEepaTypa, CpecTBa MaccoBoil nHopmanuu, IHTepHeT U apyrue), KpUTUYECKU
aHaJIM3UPOBaTh XUMHUUECKYI0 MH(pOpMaIUIO, IepepadaThiBaTh €€ U UCMHOJb30BaTh
B COOTBETCTBUU C MOCTABJICHHOW y4eOHOI 3a1aueil.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoaunyecTBo 4acoB

Ne HaumenoBaHue pa3jie/ioB u
1/l | TeM NporpaMMbl Bcero

JIeKTPOHHBIE (HU(PPOBHIE)

Konrpoabusie | [IpakTHueckue
o0pa3oBaTe/bHbIE PecypChbl

padoThI padoThI

Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKOM XUMHUH

[IpenmeT oprannueckon

xumun. Teopus cTpoeHust

1.1 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/

OPTraHUYECKUX COCTMHEHUMN
A. M. bytneposa

DNEKTPOHHOE CTPOEHUE
aToma yriepoja (OCHOBHOE U
1.2 BO30YXJIEHHOE COCTOSTHUS). 1 0 0 https://resh.edu.ru/subject/lesson/1486/start/

BajeuTHBIE BOBMOKHOCTH
aToma yriepoja

XuMuyeckKas CBsi3b B
OPTaHUYECKUX COCTUHECHHSIX.
1.3 Mexanu3mbl 00pa3oBaHMs 1 0 0 https://resh.edu.ru/subject/lesson/1519/start/

KOBAJICHTHOM CBSI3H, CIIOCOOBI
pasphiBa CBS3EH

Teopus crpoeHus
1.4 OPraHUYECKUX COCTUHEHUMN 1 0 0 https://resh.edu.ru/subject/lesson/1519/start/
A. M. bytieposa

Bunel uzomepun:
CTPYKTypHasi,
MPOCTPAHCTBEHHAS.

1.5 1 0 0 https://resh.edu.ru/subject/lesson/1519/start/

OnekTpoHHbIE 3 (DEKTHI B




Monexynax OpFaHI/I‘-IeCKI/IX
COEIMHEHUN

IIpencrasnenue o
KJIaccupuKanusx u

1.6 3 0
KJIaCCU(PUKAIIUU XUMUYIECKUX
peaxkuuii
Uroro no pazaeny 8
Paznen 2. Yriaesoaopoanst
IIpene e €BOJIOPO,
2.1 PEACTIBHAIC YIJICBOROPOLET 5 0 hitps://resh.edu.ru/subject/lesson/615 1 /start/149993/
— aJIKaHbI, [IUKJIOATKAHBI
Henpenenbueie
2.2 YIJIEBOAOPObI: ATKEHBI, 14 0 https://resh.edu.ru/subject/lesson/5412/start/212563/
aJIKaIMEeHbI, AJIKMHEI
A
2.3 poMatHacciie 8 0 https://resh.edu.ru/subject/lesson/4775/start/150494/
YTJIEBOIOPOABI (ApEHBI)
[IpupoaHbie ICTOYHUKHT
24 YIJIEBOAOPOJOB U UX 4 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
T"asorernpon3BoIHEIE
2.5 p g 4 1 https://resh.edu.ru/subject/lesson/6148/start/170461/
YTJIEBOJIOPOIOB
Hroro no paszneny 35

Paznen 3. Kucaopoacoaepskamnue oprannieckie coeJuHeHUs

3.1 Cruptsl. ®enon 11 0 https:/resh.edu.ru/subject/lesson/5727/start/150577/
KapOoHubHbIE COeANMHEHNS:
e e .
3.2 ILACTIARL 1 KETOH! 21 0 https://resh.edu.ru/subject/lesson/4776/start/150604/

KapOoHOBbIE KUCIOTHI.
Crnoxuble 3¢upbl. Kupsl




33

Yrnesoanl

9

https://resh.edu.ru/subject/lesson/6150/start/150687/

Uroro no pazaeny

41

Pa3nea 4. Azorcoaepskanue opraHu4ecKue coeJHHeHHs

4.1

AMUHBI. AMUHOKHUCIIOTEIL.
benkn

12

https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro no pazneny

12

Pa3znen 5. BbicokoMoJieKyJ/JIsIpHbIE COeIUHEHUS

B
5.1 PICOKOMOTICKYIAPHAIC 6 https://resh.edu.ru/subject/lesson/4743/start/150742/
COEUHEHNS
Uroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB 102

10 [TIPOT'PAMME




11 KUIACC

KoaudecTBO 9acoB

HaunmMmenoBanue
Ne JIeKTPOHHBIE (HH(POBHIE)
pa3ae/ioB H TeM Kontpoabubie | IlpakTuueckue
n/n porpa Bcero paBoTHi paBoTsi o0pa3oBaTe/ibHbIE PeCypChl
MPOrpaMMBbl
Pa3znen 1. Teopernueckne 0CHOBBI XUMUM
CrpoeHue aToMma.
ITepronnueckuii
3AKOH M https://interneturok.ru/lesson/chemistry/11-
11 s O 9 0 klass/narezka-dsh/osnovnye-svedeniya-o-stroenii-
) proa atoma-chast-1-stroenie-atoma-osnovnye-modeli-
cucreMa XHEHEGCKHX stroeniya-atoma?block=player
yeMmenToB J[. 1.
Mennenecena
CrpoeHHe BemecTsa https://interneturok.ru/lesson/chemistry/11-
12 Mioroo6nasie ’ 1 0 klass/bstroenie-atoma-periodicheskij-
) p zakonb/valentnye-vozmozhnosti-atomov-
BCILCCTB himicheskih-elementov?block=player
X MIICCKIE https://interneturok.ru/lesson/chemistry/11-
1.3 19 3 klass/btipy-himicheskih-svyazejb/kovalentnaya-i-
peaKiim ionnaya-himicheskaya-svyaz?block=player
Uroro no pazaeny 39
Pa3nea 2. Heopranmyeckasi XuMust
2.1 Hemeraminl 31 3 https://resh.edu.ru/subject/lesson/5939/start/151320/
2.2 Meramist 23 https://resh.edu.ru/subject/lesson/4961/start/151293/
Uroro no pazaeny 54
Pa3znea 3. Xumus u :KN3HL
3.1 MeToanl NO3HAHUA B 9 0 https://resh.edu.ru/subject/lesson/3504/start/151485/




XUMUH. XUMHUA 1

KHU3Hb

Hroro no pazaeny

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne Kosun4yecTBo 4acos JlaTta
DJIeKTpPOHHbIe HH(ppoBbIE
n/ Tema ypoxka Bcer KonTpoabHbI IIpakTuyeckn H3y4eHu
o0pa3oBaTe/bHbIE PeCypChl
n 0 e padoThI e padoThblI 'l
[Ipeamert u 3HaueHUE
OpraHUYEeCKON XUMUH,
IPEACTABIICHUE O 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/17038
MHOT000pa3uu 8/
OpraHUYECKUX
COEIMHEHUI
DJEKTPOHHOE
CTpPOEHHE aToMa
yriieposia (OCHOBHOE U
BO30YXAEHHOE 1 0 0 https://resh.edu.ru/subject/lesson/6149/start/17038
COCTOSIHHSI). 8/
BanentHeie
BO3MOXHOCTH aToOMa
yriepoa
XumMmudeckas CBsI3b B
OpraHUYECKUX
COEJTMHEHHUSIX. . '
https://interneturok.ru/lesson/chemistry/11-
MexaHu3mbl . . . . .
5 1 0 0 klass/btipy-himicheskih-svyazejb/kovalentnaya-i-
oop agOBaHH;f ionnaya-himicheskaya-svyaz?block=player
KOBAJICHTHOM CBSI3H,
crocoOBbI pa3pbiBa
cBsizel
Teopust crpoeHus 1 0 0 https://resh.edu.ru/subject/lesson/6095/start/15082




OpraHUYEeCKUX
coenuHeHU A. M.
byrtneposa

Bunpr nzomepun:
CTPYKTypHas,
IPOCTPAHCTBEHHAS.
ONEeKTPOHHBIE

3¢ (}eKTH B MOJIEKYJIax
OpPraHUYeCKHUX
COeIUHEHNN

https://resh.edu.ru/subject/lesson/6095/start/15082
3/

IIpencrasnenue o
KJaccu(uKaum u
cucTeMaTuyeckas
HOMEHKJIaTypa
(IUPAC)
OpPraHMYECKUX BEIIECTB

https://resh.edu.ru/subject/lesson/6095/start/15082
3/

Knaccudukanus
peakuuii B
OpPraHUYEeCKOW XUMHH

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

Cucrematuzauus u
000011IeHrE 3HAHUHN T10
TEME

https://resh.edu.ru/subject/lesson/6149/start/17038
8/

ANKaHBI:
TOMOJIOTHUECKUH psijI,
oOmias ¢popmyia,
HOMEHKJIATypa 1
HU30MEpHs,
JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE

https://resh.edu.ru/subject/lesson/6151/start/14999
3/




CTPOCHUC MOJICKYJI

10

dusuueckue u
XUMHYECKHE CBOICTBA
AJIKAHOB

https://resh.edu.ru/subject/lesson/6151/start/14999
3/

11

Haxoxnenne ankaHoB
B nipupojie. Criocoosl
MOJTYy4YEHUS U
MPUMEHEHHUE aJIKaHOB

https://resh.edu.ru/subject/lesson/6151/start/14999
3/

12

[{ukroaakaHbl: oOmmas
opmyura,
HOMEHKJIaTypa u
HU30MEpHS,
0COOEHHOCTH CTPOCHHMS
U XUMHYECKUX
CBOWCTB, CITOCOOBI
MOJIYyYCHUA U
[IPUMEHEHUE

https://resh.edu.ru/subject/lesson/6151/start/14999
3/

13

Pemenne pacu€THbIX
3aJ1a4 Ha ONpeJcIICHUe
MOJIEKYJISIPHOU
bopmybI
OpraHUYeCcKOro
BEILECTBA 110
MacCOBBIM J0JSIM
aTOMOB DJIEMEHTOB,
BXOJSIIUX B €r0
COCTaB.
Cucrematuzanus u
0000111eHKE 3HAHUI 110

https://resh.edu.ru/subject/lesson/6151/start/14999
3/




TEMC

14

ATKeHBL:
TOMOJIOTUYECKUH P,
oOuras ¢popmyina,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI.
CrpykTypHas u nuc-
TpaHC-U30MEPHUsI
aJIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/21256
3/

15

du3nyecKue u
XHUMHUYCCKHE CBOMCTBA
ankeHos. [IpaBuino
MapkoBHHKOBA

https://resh.edu.ru/subject/lesson/5412/start/21256
3/

16

CriocoObI osryueHust u
NPUMCHEHHE alIKCHOB

https://resh.edu.ru/subject/lesson/5412/start/21256
3/

17

ITpakTnyeckas pabora
Neo 1 mo Teme
"[losydyeHune aTUIIEHA U
U3Yy4YEeHUE ero cBOMcTB"

18

Pemenue pacyéTHbix
3aJ1a4 Ha ONpeeIICHNe
MOJIEKYJIIPHOU
bopmybl
OpraHUYeCcKOro
BELIECTBA

https://resh.edu.ru/subject/lesson/4776/start/15060
4/

19

AJKaIueHbl:
CONPsKEHHBIE,

https://resh.edu.ru/subject/lesson/4776/start/15060
4/




I/ISOHI/IpOBaHHLIe,
KyMYJINDOBAHHBIC.
Ocobennoctu
AIIEKTPOHHOTO
CTPOCHUS

XMMHUYECKUE CBOUCTBA

https://resh.edu.ru/subject/lesson/4776/start/15060

20 .
CONPSIKEHHBIX TUEHOB 4/
Crioco0blI osTy4eHus: u _
https://resh.edu.ru/subject/lesson/4776/start/15060
21 MPUMEHEHUE 4/
aJKaIMEHOB
ANKUHBIL:
TOMOJIOTUYECKUH DS,
obmas popmyna,
” HOMEHKJIATypa, https://resh.edu.ru/subject/lesson/4776/start/15060
3JIEKTPOHHOE U 4/
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI,
(du3nyecKre CBOMCTBA
” XUMHUYECKHE CBOMCTBA https:/resh.edu.ru/subject/lesson/5412/start/21256
AJTKUHOB 3/
KauecTBeHHbIE .
N https://resh.edu.ru/subject/lesson/5412/start/21256
24 peaKkuru Ha TPOMHYIO 3/
CBSI3b
75 CriocoOBbI TTONTydeHUs U https://resh.edu.ru/subject/lesson/5412/start/21256
NPUMCHEHHE ATKHHOB 3/
Pewenue 3anau:
2 pacy€rsl 1o https://resh.edu.ru/subject/lesson/5412/start/21256

YPaBHEHUIO
XUMHUUYECKON peakiuu

3/




27

CucremMaTuzanusa u
000011IeHrEe 3HAHU TT0
TEME

https://resh.edu.ru/subject/lesson/5412/start/21256
3/

28

ApeHbl:
TOMOJIOTUYECKUH AL,
oOmias ¢popmyia,
HOMEHKJIATypa.
DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYIT
OCH30J1a U TOJTyOJIa, UX
¢buznueckue cBoicTBa

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

29

XUMHUYECKHE CBOUCTBA
apeHOB: PEaAKIUU
3aMENICHN

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

30

XHUMHYECKHE CBOMCTBA
apeHOB: peaKUuu
MIPUCOEIUHEHUS],
OKHCJICHHE TOMOJIOTOB
OeH3o1a

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

31

OcobenHoctu
XUMHYECKUX CBOICTB
cThpoa

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

32

Pemenue pacy€rHpix
3a/1a4 Ha OINIPEIEIICHUE
MOJIEKYJISIPHOU
bopmybt
OpraHn4YeCcKoro
BELICCTBA

https://resh.edu.ru/subject/lesson/4775/start/15049
4/




CrniocoObl osryueHust u

https://resh.edu.ru/subject/lesson/4775/start/15049

33
pUMEHEHHE apeHOB 4/
I'eneTnueckas cBs3b
34 MEXKy Pa3InYHbIMU https://resh.edu.ru/subject/lesson/6150/start/15068
KJlaccaMu 1
YIJIEBOAOPOJOB
Pacuérel no
YpaBHEHUSAM
35 XUMHUUYECKUX PEaKIUH. https://resh.edu.ru/subject/lesson/6150/start/15068
CucremaTtuzauus u 1/
0000111eHUE 3HAHUIT 110
TeMe
[Ipuponanslii ras. _
https://resh.edu.ru/subject/lesson/6150/start/15068
36 [TonyTHbIC HEDTAHBIE 7/
ra3bl
Kamennslii yroas n .
https://resh.edu.ru/subject/lesson/6150/start/15068
37 MPOAYKTHI €T0 7/
nepepaboTKu o
Hed1p 1 ciocoOs! e€
nepepaboTKH. .
38 TTpieHere https://resh.edu.ru/subject/lesson/6150/start/15068
MIPOJIYKTOB z
nepepaboTku HePTH
I'enernueckas cBs3b
39 MEXy pa3IMyHbIMU https://resh.edu.ru/subject/lesson/6150/start/15068
KJ1accaMu 7/
YIJIEBOJIOPOJOB
40 l"anorenonpousBogHbIE https://resh.edu.ru/subject/lesson/6150/start/15068

YIJIEBOJIOPOIOB:

1/




3IIEKTPOHHOE
CTPOEHHE; peaklnuu
3aMeIlleHus rajoreHa

JleiicTBUeE IIEIOYCH Ha

rajgoreHnpOU3BOHBIE. )
. https://resh.edu.ru/subject/lesson/6150/start/15068
41 BzaumopeiicTBue 7/
JIATAJIOT€HAIKAHOB C o
MarHueM U IIHHKOM
CucremMaTuzanus u
4 0000111IeHrE 3HAHU 110 https://resh.edu.ru/subject/lesson/6150/start/15068
pazaeny 1/
"VYrneBonopoibr"
KoHnTtponbHas padota )
https://resh.edu.ru/subject/lesson/6150/start/15068
43 10 TEME 7/
"VYrneBonopobr" -
[IpenenbubIe
OJHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH PsiI,
oOmras ¢popmyina, _
https://resh.edu.ru/subject/lesson/6150/start/15068
44 CTPOCHUE MOJIEKYII, 7/
u3oMepus, -
HOMEHKJIATypa,
KJIacCU(UKALS,
¢uznyeckue cBoiicTBa
XUMHUYECKHE CBOUCTBA )
https://resh.edu.ru/subject/lesson/6150/start/15068
45 MpeAeNIbHBIX 7/
OTHOATOMHBIX CIIUPTOB o
46 CriocoObl TOJTyYeHHUS U https://resh.edu.ru/subject/lesson/6150/start/15068

MMPUMCHCHUC

7/




OHOATOMHBIX CIIMPTOB

[Ipocteie adupsr:
HOMEHKJIATypa U

47 H30MEpHs, https://resh.edu.ru/subject/lesson/6150/start/15068
0COOEHHOCTH 1/
(bu3HYECKUX U
XUMHUUYECKUX CBOWCTB
MHoroatomHsie
CIIUPTHI:

48 STUJIECHIJIMKOIb U https://resh.edu.ru/subject/lesson/6150/start/15068
TJIMLEPHH, UX 1/
busnueckue u
XUMHUYECKHE CBOMCTBA
CriocoOsblI oTy4eHus: u

49 [IpUMEHEHUE https://resh.edu.ru/subject/lesson/6150/start/15068
MHOT0aTOMHBIX 1/
CIIUPTOB
®deHoI: CTpOCHHE

50 MOJIEKYJIBI, https://resh.edu.ru/subject/lesson/6150/start/15068
¢buznueckre CBOMCTBA. 1/
Tokcu4HOCTH PeHona

51 XHWMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/6150/start/15068
dbenoma 7/

59 CriocoOBbI TTONTydeHUs U https://resh.edu.ru/subject/lesson/6150/start/15068
npUMeHeHHne QeHoma 1/
[TpakTuueckas pabora

53 No 2. Pemienue

SKCIICPUMCHTAJIbHBIX
3aJa4 I10 TEMC




"Crupthl 1 peHonbr"

CucremMaTuzanus u

https://resh.edu.ru/subject/lesson/6150/start/15068

54 000011IeH1E 3HAHUH 110 =/
TemMe
Anbaeruipl ¥ KETOHBI:
AJIEKTPOHHOE CTPOCHHE
KapOOHWIHHOM
55 TPYIIIIBL, https://resh.edu.ru/subject/lesson/4776/start/15060
TOMOJIOTUYECKHUE PSIBI, 4/
obmias ¢popmyia,
U30Mepus U
HOMEHKJIaTypa
AJbeTUibl U KETOHBI:
56 (hU3UYECKHEe CBONCTBA; https://resh.edu.ru/subject/lesson/4776/start/15060
peakiuu 4/
MIPUCOECTUHEHUS
Peaknuu oxucieHus u
57 Ka4ECTBECHHBIE https://resh.edu.ru/subject/lesson/4776/start/15060
peaKLMK aJIbIETUAOB U 4/
KETOHOB
53 Crioco0bl mosTydeHust https://resh.edu.ru/subject/lesson/4776/start/15060
AJbJIETUIOB U KETOHOB 4/
OaHOOCHOBHBIE
MPEACTILHDIC https://resh.edu.ru/subject/lesson/4776/start/15060
59 KapOOHOBBIEC KHCJIOTHI, 4/
OCOOEHHOCTH CTPOCHHUS -
HX MOJIEKYJ
60 N3omepus u https://resh.edu.ru/subject/lesson/4776/start/15060

HOMEHKJIaTypa

4/




KapOOHOBBIX KHCIIOT,
uXx (puznvecKue
CBONCTBA

XMUMHYECKHE CBOUCTBA

61 MpeaeNbHbIX https://resh.edu.ru/subject/lesson/4776/start/15060
OJTHOOCHOBHBIX 4/
KapOOHOBBIX KHUCIIOT
OcoOeHHOCTH CBOMCTB
62 MYpPaBbUHON KHUCIOTBHI. https://resh.edu.ru/subject/lesson/4776/start/15060
MsorooGpasue 4/
KapOOHOBBIX KHUCIIOT
Oco0OeHHOCTH CBOMCTB:
HEeNpeIeIbHbIX U
apoOMaTHYECKHX
KapOOHOBBIX,
63 JTUKapOOHOBBIX, https://resh.edu.ru/subject/lesson/4776/start/15060
TUAPOKCHKAPOOHOBBIX 4/
KHCJIOT.
IIpencraBurenu
BBICIITUX KapOOHOBBIX
KHCIIOT
[Tonsitue o .
https://resh.edu.ru/subject/lesson/4776/start/15060
64 IIPOU3BOHBIX 4/
KapOOHOBBIX KHCIIOT o
Cniocobet nostysenus 1 https://resh.edu.ru/subject/lesson/4776/start/15060
65 IIPUMEHEHHE 4/
KapOOHOBBIX KHCIIOT o
66 CrnoxxHable A(UPHI: https://resh.edu.ru/subject/lesson/4776/start/15060

TOMOJIOTHYECKUH pAA,

4/




obmias ¢popmyna,
u30Mepus U
HOMEHKJIaTypa

67

duznueckue u
XUMHYECKHE CBOUCTBA

3¢pHupoB

https://resh.edu.ru/subject/lesson/4776/start/15060
4/

68

Pemenue pacyéTHpix
3a[a4: 110 YpaBHEHUIO
XUMHUYECKON PEaKLIH,
Ha OIpENIETICHUE
MOJIEKYJISIPHOU
bopmybl
OpraHUYeCcKoro
BEILIECTBA

https://resh.edu.ru/subject/lesson/4776/start/15060
4/

69

[TpakTuueckas pabota
Ne 3. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ]a4 I10 TeMe
"KapboHoBbie
KUCIOTEI. CI0KHBIC

a¢upsr"

70

JKupsr: ctpoenue,
busnveckue u
XHMHYECKHE CBOMCTBA
(rumponus)

https://resh.edu.ru/subject/lesson/5952/start/15063
1/

71

Oco0EHHOCTH CBOWCTB
JKHUPOB, COJIEPIKAIINX
OCTAaTKHu
HerC}ICHBHBIX

https://resh.edu.ru/subject/lesson/5952/start/15063
1/




JKUPHBIX KHUCJIOT.
JKups! B ipupoae

Mpu1a Kak cojiu
BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE

https://resh.edu.ru/subject/lesson/5952/start/15063

72 neiicteue. [lonsitue o 1
CUHTETUYECKUX
MOIOIINX CPEICTBAX
(CMO)
I'eneTnueckas cBsI3b
73 YIIIEBOIOPOJIOB U https://resh.edu.ru/subject/lesson/5952/start/15063
KHCIIOPOCOAEPIKAIIMX I
OPraHUYECKHNX BEIIECTB
Pacuétrl o )
https://resh.edu.ru/subject/lesson/5952/start/15063
74 YPaBHEHUAM 1/
XUMUYECKUX PEeAKIUI
CucremMaTuzanus u )
. https://resh.edu.ru/subject/lesson/5952/start/15063
75 000011IeH1E 3HAHUH 110 L
TemMe
O6mas
XapaKTepUCTHKA
76 YTJIEBOJIOB U https://resh.edu.ru/subject/lesson/5952/start/15063
KiaccuuKanus I
YIIeBOA0B (MOHO-, JH-
Y TIOJTUCaXapH/ibl)
MoHocaxapusl:
77 (dbu3uYecKue CBONCTBRA https://resh.edu.ru/subject/lesson/5952/start/15063

Y HaXOXJICHUE B
pUpoe

U




IIpuMeHeHue IIoKO3blI,
e€ 3HaueHue B

https://resh.edu.ru/subject/lesson/5952/start/15063

78
KHU3HEIEATETLHOCTH I
Opranusma
Jucaxapunst:
caxapo3a, MaJIbTO3a U
79 JakTo3a. Haxoxaenue https://resh.edu.ru/subject/lesson/6150/start/15068
B IIPUPOJIC U 7/
MIPUMEHEHUE
JINCAXapHUJIOB
ITonucaxapuaer:
CTpOEHUE
20 MaKpOMOJIEKY I, https://resh.edu.ru/subject/lesson/6150/start/15068
dusryeckue u 1/
XHMHYECKHE CBOMCTBA,
MPUMEHEHNE
[TonsiTre 06 .
https://resh.edu.ru/subject/lesson/6150/start/15068
81 HCKYCCTBEHHBIX =/
BOJIOKHAX
Pemenue pacueTHbIx
3a71a4 Ha ONpPEICIICHUE
22 JI0JIM BBIXOJa MPOAYKTa https://resh.edu.ru/subject/lesson/6296/start/21258
pEaKIuy OT 9/
TEOPETUYECKHU
BO3MOKHOT'O
Cucremaruszanus u _
. https://resh.edu.ru/subject/lesson/6296/start/21258
83 00001IeHNE 3HAHUI 110 o/
paszeny
84 KonTponbnas pabota https://resh.edu.ru/subject/lesson/4743/start/15074




1o TeMe
"Kucnoponacoaepxamu
€ OpraHuYeCcKue
coerHEeHUs"

AMUHEL:
KIacCupUKanus,
CTPOEHHUE MOJICKYI,

https://resh.edu.ru/subject/lesson/4743/start/15074

85 obmras ¢popmyra, Y
U30Mepus,
HOMEHKJIaTypa U
(dbu3uIecKue CBONCTBA
XuMHUYECKHEe CBOMCTBA .
R6 amudpaTIIecKiX https://resh.edu.ru/subject/lesson/4743/start/15074
aMHHOB =
AHWIMH: CTPOEHUE
’7 aQHUJIMHA, 0COOCHHOCTH https://resh.edu.ru/subject/lesson/4743/start/15074
XMMHUYECKMX CBONCTB 2/
aHWJIMHA
Crioco0bI oNTy4eHus: u
28 [IpUMEHEHUE https://resh.edu.ru/subject/lesson/4743/start/15074
anuaTUIeCKIX 2/
aMHUHOB
AMWHOKHCIOTHI:
HOMEHKJIaTypa U
29 uzomepusi, puznyeckue https://resh.edu.ru/subject/lesson/4743/start/15074
cBoiictBa. OTHEIbHBIE 2/
MPEACTaBUTENH Ol
AMHUHOKHCJIOT
90 XUMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/4743/start/15074




AMHUHOKMHCIJIOT, UX
OHOJIOrHYECKOE
3HAYCHUE
aMuHOKHCII0T. CUHTE3
nu FI/I)IpOJ'II/IS IICIITUA0B

91

benku xak npuponHsie
IIOJIMMEPBI; CTPYKTYPBI
0enKoB

https://resh.edu.ru/subject/lesson/4743/start/15074
2/

92

XUMHYECKHE CBOUCTBA
0O€eJIKOB

https://resh.edu.ru/subject/lesson/4743/start/15074
2/

93

A3oTcoaepxariue
reTePOLUKINYECKUE
COCIMHEHUS.
Hykneunosslie
KHCJIOTBI: COCTaB,
CTPOEHME U
Ouosoruueckas poJib

https://resh.edu.ru/subject/lesson/4743/start/15074
2/

94

[TpakTrueckas padora
Ne 4. Pemenue
AKCIIEPUMEHTATBHBIX
3a/1a4 110 TeMe
"A3oTcoaepKaiiue
OpTaHUYCCKHE
coequHeHus"

95

[TpakTuueckas pabora
No 5. Pemienune
BKCHepI/IMeHTaJIBHBIX
3a/1a4 10 TeMe
"Pacrio3naBanue




OpraHUYEeCKUX
coeqrHeHn"

96

KonTponbhas pabota
o TeMe
"A3oTcoaepxaiiue
OpraHUYeCcKHe
coeuHeHUs"

97

OCHOBHBIE TTOHATHS
XHMHAHU
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN 1 METOJIbI
WX CUHTE3a —
MOJIMMEpU3aLHUs U
MMOTUKOHIEHCAITHS

https://resh.edu.ru/subject/lesson/4743/start/15074
2/

98

IInmactmaccsl.
Yrunuzanusg u
nepepadboTKa MIacTuKa

https://resh.edu.ru/subject/lesson/6095/start/15082
3/

99

DJ1acTOMEDHI:
HaTypajbHbIN
CUHTETUYECKUE
Kayuyku. Pe3una

https://resh.edu.ru/subject/lesson/6095/start/15082
3/

100

Bonokna:
HaTypaJIbHEIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHUE.
ITonumepst
CIELUATIbHOTO
Ha3HaYCHUS

https://resh.edu.ru/subject/lesson/6095/start/15082
3/

101

[TpakTnyeckas pabora




Ne 6. Pemenue
3KCH€pI/IMeHTaJIBHBIX
3aJ1a4 I10 TeMe
"PacriosnaBanue
MJIacTMacC W BOJIOKOH"

O0600111EHIE U
cucreMaTmnl3anus
102 W3yYEeHHOT0 MaTepuasia

0 TeMe
"BBICOKOMONEKYIISIPHBI

e coequHeHusa"

https://resh.edu.ru/subject/lesson/6095/start/15082
3/

OBILEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

102




11 KUIACC

KoaudecTBO 9acoB

Ne Hara
DJIEKTPOHHBIE N (ppoBbIE
n/ Tema ypoka Bcer KoHTpobHBI IIpakTHYeCKH | u3ydeHn
o0pa3oBaTe/bHbIE PeCypChl
n 0 e padoThbI e padoThbl a1
AtoM. CocTaB aTOMHBIX https://interneturok.ru/lesson/chemistry/11-

1 saep. XUMUYECKun 1 0 0 klass/bstroenie-atoma-periodicheskij-
3J1eMeHT. 30Tonbl zakonb/stroenie-atoma?block=player
CrtpoeHue 3JIeKTPOHHBIX https://interneturok.ru/lesson/chemistry/11-

2 000JI0YEK aTOMOB, 1 0 0 klass/bstroenie-atoma-periodicheskij-
KBaHTOBEIE UHCJIIa zakonb/stroenie-atoma?block=player

https://i k.ru/l hemi 11-
Knaccuduxarus ttps //1nterne.:turo ru/ ess-on/'c eml's.trv/

3 ec SEMEHTO 1 0 0 klass/bstroenie-atoma-periodicheskij-

XUMHUYECKUX DJIIEMEHTOB . ) . .
& f zakonb/periodicheskiy-zakon-i-periodicheskaya-
(s-, p-, d-, f-omemenTeI) sistema-himicheskih-elementov-d-i-mendeleeva
p https://interneturok.ru/lesson/chemistry/11-
acrpeiesicHne ) . B
4 IEKTDOHOB 110 410 1 0 0 klass/bstroenie-atoma-periodicheskij-
JIEKTPOHOB I10 aTOMHBIM . ] . Y
5 p zakonb/periodicheskiy-zakon-i-periodicheskaya-
OpOHTATAM sistema-himicheskih-elementov-d-i-mendeleeva
ONEKTPOHHBIE . '
https://interneturok.ru/lesson/chemistry/11-
KOH(UTypary aTOMOB . . ..
klass/bstroenie-atoma-periodicheskij-

5 3JIEMEHTOB B OCHOBHOM 1 0 0 .. ) L.

5 . zakonb/periodicheskiy-zakon-i-periodicheskaya-
1 BO30YXJIEHHOM sistema-himicheskih-elementov-d-i-mendeleeva
COCTOSIHUH
DIEKTPOHHbIE https://interneturok.ru/lesson/chemistry/11-

6 KOH(UTypaIi HOHOB. 1 0 0 klass/bstroenie-atoma-periodicheskij-
DIEKTPOOTPULIATETHHOC zakonb/izmenenie-svoystv-prostyh-veschestv-i-
Th soedineniy-elementov-v-gruppah-i-periodah

7 IIepuonrueckuit 3aKoH U 1 0 0 https://interneturok.ru/lesson/chemistry/11-




[lepuonnueckas cucrema
XUMUYECKHUX HJIEMEHTOB
. Y. MeHnneneena,
CBSI3b C COBPEMEHHOMN
TEOPHEN CTPOEHUS
aTOMOB

klass/bstroenie-atoma-periodicheskij-

zakonb/izmenenie-svoystv-prostyh-veschestv-i-
soedineniy-elementov-v-gruppah-i-periodah

3aKOHOMEPHOCTH
U3MEHEHUS CBOUCTB
XUMHYECKHUX DJIEMEHTOB

https://interneturok.ru/lesson/chemistry/11-
klass/bstroenie-atoma-periodicheskij-

8 u 00pa3yeMbIX UMH ] ) .
pasy zakonb/izmenenie-svoystv-prostyh-veschestv-i-
MPOCTHIX U CIOKHBIX L . .
soedineniy-elementov-v-gruppah-i-periodah
BEILIECTB I10 TPYIIIaM 1
nepuoaam
https://interneturok.ru/lesson/chemistry/1 1-
Cucremaruzamys u ) . ..
. klass/bstroenie-atoma-periodicheskij-
9 0000111eHHE 3HAHUHA I10 ] ) .
zakonb/izmenenie-svoystv-prostyh-veschestv-i-
TEME .. ] .
soedineniy-elementov-v-gruppah-i-periodah
Bunsl xumnueckoit
cBs13U. MexaHu3MEI
o0OpazoBaHms .
o https://resh.edu.ru/subject/lesson/4938/start/1511
10 KOBAJIEHTHOU CBSI3H. 07/
Bomopoanas cBs3b. T
MexmoueKynspHblie
B3aMOJIEUCTBUS
BanentHocTh 1
BaJICHTHBIE )
https://resh.edu.ru/subject/lesson/4938/start/1511
11 BO3MOKHOCTH aTOMOB.

CBs13b DJIEKTPOHHON
CTPYKTYPbI MOJIEKYJI C

07/




HUX TCOMCTPUUCCKHUM
CTpOCHHEM

[IpencraBnenus o

12 KOMILIEKCHBIX https://resh.edu.ru/subject/lesson/4938/start/1511
COEIUHEHUSAX: COCTAB U 07/
HOMEHKJIaTypa
BemecTtBa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO .
13 crpoeHis. Turs! https://resh.edu.ru/subject/lesson/4938/start/1511
KPUCTAJUIMYECKHUX ot
PELIETOK U CBOMCTBA
BEIIECTB
ITonsTHE O AUCTIEPCHBIX
14 CUCTEMAX. https://resh.edu.ru/subject/lesson/4938/start/1511
[Ipencrasnenue o 07/
KOJUTOUJHBIX pacTBOPAX
HcTuHHbBIE pacTBOPHI:
HACHIILICHHBIC U .
https://resh.edu.ru/subject/lesson/4938/start/1511
15 HEHACHIIIICHHBIE, 07/
pacTBOPUMOCTS.
Kpucramnoruaparet
CniocoObI BEIpaKCHUS .
https://resh.edu.ru/subject/lesson/4938/start/1511
16 KOHLIEHTpaluu 07/
pacTBOpOB
Pemenue 3agau ¢
17 HCIIOJIb30BAHUEM https://resh.edu.ru/subject/lesson/4938/start/1511

MOHATHH "MaccoBas
JI0JI1 pAaCTBOPEHHOTO

07/




nn

BelecTra", "MossipHas
KOHIIEHTpauus"

18

Knaccudukanms u
HOMEHKJIaTypa
HEOPTaHUYECKUX
BECIICCTB

https://resh.edu.ru/subject/lesson/4938/start/1511
07/

19

CucreMaTusanus 1
0000111eHHE 3HAHUHA 110
TEME

https://resh.edu.ru/subject/lesson/4938/start/1511
07/

20

KonTponsnas padora no
temam "CtpoeHue
aroma. [lepuonnueckuii
3axkoH u [lepuoanueckas
CUCTEMa XMMHYECKHUX
anemeHTtoB /1. U.
Menpeneena",
"CTpoeHue BelecTna.
MHuoroo6pasue
BeIecTB"

21

Knaccudukanus
XUMHYECKUX PEAKIUI B
HEOPraHUYECKON U
OPraHUYeCKOW XUMHUH.
3aKOH COXpaHEHUS
MaccChl BEIECTB; 3aKOH
COXpaHEHUs U
IIpEBpAICHUS SHEPTUU
MPU XUMUYECKUX
peaKusax

https://resh.edu.ru/subject/lesson/4938/start/1511
07/




Tennosbie 3¢ hexThI
XUMHYECKHUX PEAKIUH.

https://resh.edu.ru/subject/lesson/4938/start/1511

22 Tepmoxumuueckue 07/
ypaBHEHUS
Brrunciaenus mo
YpaBHEHUSIM _
. https://resh.edu.ru/subject/lesson/4938/start/1511
23 XMMHYECKHUX PEaKUUi U 07/
TEPMOXUMHYECKUM
YpaBHEHUSM
CKOpOCTh XMMUYECKOI
peakuuu, €
24 3aBUCHUMOCTD OT https://resh.edu.ru/subject/lesson/4938/start/1511
pa3IUYHBIX (haKTOPOB. 07/
Karanmms u
KaTaJIn3aTOPhI
75 TI'omoreHnnsie u https://resh.edu.ru/subject/lesson/4938/start/1511
reTepOreHHBIC PEAKLIUU 07/
[TpakTrueckas padora Ne
1 mo Teme "BnusHaue
26 pa3InYHbIX (PAaKTOPOB HA
CKOpPOCTb XUMHUYECKOU
peakiun"
O6parumbie 1
27 HEOOpaTUMBIE PEaKIIHU. https://resh.edu.ru/subject/lesson/4938/start/1511
XHUMHYECKOE 07/
paBHOBecHE
[Ipaktrueckas pabota Ne
28 2 1o Teme "Brnmsiaue

pa3InYHbIX (PAaKTOPOB Ha




10JIOKEHHE
XUMHNYCCKOI'O
paBHOBecHS"

29

DnekTporuTHYeCKast
mucconuanusi. CUiIbHbIE
U ciabble AIEKTPOIIUTHI.
Crenenp aucconyanuu

https://resh.edu.ru/subject/lesson/4938/start/1511

07/

30

Honnoe npoussenenue
Bozbl. Cpela BOIHBIX
pacTBOpOB. Bonopoauslii
nokasarens (pH)
pactBopa

https://resh.edu.ru/subject/lesson/4938/start/1511

07/

31

I'maponus coneil.
Peaknuu, mporekaromniye
B pacTBOpax
3JIEKTPOJIUTOB

https://resh.edu.ru/subject/lesson/4938/start/1511

07/

32

[IpakTrueckas pabora Ne
3 no teme "XuUMHUECKUE
pEaKIuu B pacTBOPax
JNEKTPOJIUTOB"

33

OKHUCIUTEIIHHO-
BOCCTAHOBUTENILHEIE
peakuuu. Baxkueiimme
OKHCJIUTENH U
BOCCTaHOBHUTEIIN

https://resh.edu.ru/subject/lesson/4938/start/1511

07/

34

MeTo/1 37E€KTPOHHOTO
(2JIEKTOHHO-MOHHOTO)
Oaanca

https://resh.edu.ru/subject/lesson/4938/start/1511

07/

35

DNEeKTPOIN3 paCTBOPOB

https://resh.edu.ru/subject/lesson/4938/start/1511




" paciijiaBoB BCHICCTB

07/

Pemmenue 3agau

https://resh.edu.ru/subject/lesson/4938/start/1511

36 pa3IMYHBIX TUIIOB 07/
37 Pemenue 3amau https://resh.edu.ru/subject/lesson/4938/start/1511
Pa3IMYHBIX THITOB 07/
Cucremarusanus u
n 000011IeHHEe 3HAHUH 110 https://resh.edu.ru/subject/lesson/4938/start/1511
TeMme "XuMHIeCcKue 07/
peakiuun"
KontponbHas padoTa mo
39 Teme "XuMHIeCcKue
peakiun"
Ilonoxxenrue HEMETAIOB
B [lepuoanueckoi
CHCTEME XMMHYCCKUX
40 anemenToB [. W. https://resh.edu.ru/subject/lesson/4938/start/1511
MeHnpeneeBa u 07/
0COOEHHOCTH CTPOEHHUS
nx aTtoMoB. Duznueckue
CBOICTBA HEMETAIJIOB
Amotponust
HEMETaJUIoB (Ha .
https://resh.edu.ru/subject/lesson/5939/start/1513
41 MpUMEPE KUCIOPOa, 20/
cepsl, pochopa u o
yriiepojia)
Bopopox: nonyuenue,
47 ¢busnueckue u https://resh.edu.ru/subject/lesson/5939/start/1513

XHUMHYECKHUE CBOUCTBA.
Iuapuas

20/




43

T"anmoreHbl: HAX0XKCHUE
B IIPUPOJIE, CIIOCOOBI

NOJTy4YeHus1, PU3NIECKue
U XUMHUYECKHE CBOMCTBA

https://resh.edu.ru/subject/lesson/5939/start/1513
20/

44

l'anorenoBonopoasl.
Baxneiimme
KHUCJIOPOJCOAEPKAIINE
COEIMHEHHUS TAJIOTEHOB

https://resh.edu.ru/subject/lesson/5939/start/1513
20/

45

JlaGopaTopHblie
MIPOMBILICHHBIE
CHOCOOBI NOTYYECHHUS
rajoreHoB. [Ipumenenue
raJloTeHOB M UX
COETMHEHU I

https://resh.edu.ru/subject/lesson/5939/start/1513
20/

46

[IpakTuueckas pabora No
4. Pemienne
IKCIIEPUMEHTAILHBIX
3a7a4 10 TeME
"I"anorensr"

47

Kucnopon:
nabopaTopHbIe U
IPOMBIIIIJICHHbIE
CIOCOOBI MOJTYUYEHHUS,
¢duznueckue u
XUMHUYECKHE CBOWCTBA.
O3oH. [Ipumenenue
KHUCJIOpOJIa ¥ 030HA

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

48

OKcuabl U IEPOKCUIBI

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

49

Pemienne 3agau

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




PAa3JIMIHBIX TUIIOB

50

Cepa: Hax0X/I€HUE B
IPUpPO/JIE, CIIOCOOBI
HoNy4eHusi, PU3NYECKue
Y XMMUYECKHUE CBOKCTBA

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

51

CepoBoaopon,
CyJIb(puaBI

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

52

Kucnoponconepxkamue
COCIMHEHUS CEPBI.
Oco6eHHOCTH CBOMCTB
CEpPHOM KHUCJIOTHI

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

53

[IpakTuyeckas pabora Ne
5. Pemienue
HKCIEPUMEHTATBHBIX
3anad o teme "Cepa u
eé coequueHus"

54

A30T: HaxX0XJCHHUE B
MIPUPOJIE, CIIOCOOBI
NOJy4YeHuUs1, PU3NIECKre
U XUMHYECKHE CBOMCTBA.
AMMUAK, HUTPUJBI

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

55

Kucnoponconepxaiue
COCAMHEHHMS a30Ta.
OC00EHHOCTH CBOWCTB
a30THOH KHCIOTHI

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

56

[Ipumenenue a3ora u ero
coequHeHni. A30THEBIE
yaoopeHust

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




docdop: HaXOKICHHE B
MPUPO/JIE, CIOCOOBI

57 NOJy4YeHHUs, PU3UUECKUE https:/resh.edu.ru/subject/29/11/
U XUMHUYECKHE CBOMCTRA.
®ochunst u pochun
Oxcunst hocdopa,
58 (ocopeonepaine https://resh.edu.ru/subject/29/11/
kucioTel. Conu
(dhochopHOIt KUCTOTHI
[Tpumenenue dpocdopa u
59 €ro COCTMHCHU. https:/resh.edu.ru/subject/29/11/
docdopHbie yroOpeHus
[Tpaktrueckas padora Ne
6. PemcHue
60 OHCTICPHMEITAIbHBIX https:/resh.edu.ru/subject/29/11/
3a7a4 no teme "A30T u
¢dochop u ux
coeauHeHH"
Yrnepoa: HaxoKIeHHUE B
MIPUPOJIE, AITIOTPOITHBIE
61 MORu KA, https://resh.edu.ru/subject/29/11/
¢busnveckue u
XUMHYECKHE CBOMCTBA,
MIPUMCHCHHE
Oxkcup yrnepona(Il),
62 oxenp yraepora(lv), . https://resh.edu.ru/subject/29/11/
YTOJIbHAS KHCIIOTA U €€
COJIH
63 Pemienne 3agau https://resh.edu.ru/subject/29/11/




PAa3JIMIHBIX TUIIOB

Kpemuuii: HaxoxaeHue
B IIPUPO/IE, CIIOCOOBI

64 https://resh.edu.ru/subject/29/11/
HoNy4eHusi, PU3NYECKue
Y XMMUYECKHUE CBOKCTBA
Oxkcun kpemuausi(1V),

65 KpEeMHHUEBAas KUCJIOTAa, https://resh.edu.ru/subject/29/11/
CUJIMKAThI
[IpumeHeHne KpeMHUA U

66 eTO COCMMHCHIH. https://resh.edu.ru/subject/29/11/
CrekJ10, €ro noyryueHue,
BUJIbI CTEKJIA

67 Pemterme sajat https://resh.edu.ru/subject/29/11/
Pa3IMYHBIX THUIIOB
Cucremartuzanus u

68 000011IeHNE 3HAHUH 110 https://resh.edu.ru/subject/29/11/
teme "Hemeramibr"

69 Kontposnbnas padota mo
teme "Hemeramnr"
AHanus pe3yiabTaToB

70 KOHTPOJIbHOW PaboTHI, https://resh.edu.ru/subject/29/11/
KOppEeKLHs OIHO0K
[TonoxxeHue MeTamioB B
[Tepronnueckon

71 CHOTEME XHMITTCCKHX https:/resh.edu.ru/subject/29/11/

JJIEMEHTOB.
Oco0eHHOCTH CTPOCHUS
AJICKTPOHHBIX 000JI0UEK




aTOMOB MCTAJIJIOB

72

O6mume puznueckue
CBOMCTBA METAJIJIOB.
[IpuMeHeHHEe METaJIIOB
B OBITY U TEXHUKE

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

73

CruiaBbl METaJIOB.
Koppo3zus metannos

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

74

Pemenue 3amau
pa3IUYHBIX TUIIOB

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

75

DIEKTPOXUMUYECKUI
pAI HAIIPSKCHUI
MeTamioB. O6mue
CHOCOOBI OTYYECHHUS
METaJIJIOB

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

76

OO01mas xapakTepucTHKa
MeTasuioB [A-rpymiibl
[Tepuonnueckon
CHUCTEMbI XUMHUYECKHUX
anemeHToB. Hatpuii n
KaJui: MOJy4YeHHE,
¢duznueckue u
XHUMHYECKHE CBOMCTBA,
NPUMEHEHUE TPOCTHIX
BEILECTB U UX
COEMHEHHI

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

77

OO6m1as xapakTeprucTuka
metauioB [TA-rpynmnet
ITepuonnueckoi
CHCTEMBI XUMUYECKHUX

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




3JIEMEHTOB. Maruuii u
KaJbLWW: TIOJIyYEHHUE,
¢busnveckne u
XUMHYECKHE CBOMCTBA,
TIPUMEHEHUE MTPOCTHIX
BEIIIECTB U NX
COCIUHEHUN

JKéctkocTh BOABI U

78 . https://resh.edu.ru/subject/29/11/
CrocoObl €€ yCTpaHeHus
AJIOMUHUN: TIOTy4YeHUE,
79 (usmieckue u . https://resh.edu.ru/subject/29/11/
XHMHYECKHE CBOICTBA,
PUMCHCHUE
AmMdoTepHbIe CBOMCTBA
OKCHJIa U TUJIPOKCH]IA
80 ATOMHUHHA, https://resh.edu.ru/subject/29/11/
THJIPOKCOKOMITJICKCHI
ATIOMHUHUS, HX
MIPUMCHCHUE
81 Pemenre 3axa- https://resh.edu.ru/subject/29/11/
Pa3IUYHBIX TUTIOB
[Ipaktrueckas pabota Ne
7. Pemenue
2 IKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe
"MeTanabl TI1aBHBIX
noarpynm"
83 OOmas xapakrepucruia https://resh.edu.ru/subject/29/11/

METAaJLJIOB MOOOYHBIX




noxrpyni (b-rpymm)
[Tepuonnueckon
CHCTEMBI XUMUYECKHUX
JIIEMEHTOB

duznueckue u
XUMHYECKUE CBOUCTBA

84 XpOMa U €ro https://resh.edu.ru/subject/29/11/
COCOUHCHHM, NX
MIPUMEHEHHE
Baxwueiiine
COCIMHEHUS] MapraHiia.
85 [Tepmanranar kanus, €ro https:/resh.edu.ru/subject/29/11/
OKHUCJIUTEJIbHBIC
CBOICTBA
dusznueckue u
86 XHMquCTHe CBOHCTBE}, https://resh.edu.ru/subject/29/11/
MEY U €€ COSTMHEHU,
UX MPUMEHECHHE
dusznyueckue u
XHMHYECKHUE CBOMCTBA
87 reresat elj,o https://resh.edu.ru/subject/29/11/
coenuHenuil. [lomyuenue
Y IPUMEHEHNE CILIABOB
Keesa
dusznueckue u
XHUMHYECKHE CBOMCTBA
88 IIMHKA U €ro https://resh.edu.ru/subject/29/11/

COCAUHCHHM, NX
NPUMEHEHHUE.




I'mapokcokoMILIEKCHI
UHKA

89

[IpakTrueckas pabora Ne
8. Pewienue
3KCHEPUMEHTAIbHBIX
3a/1a4 1o TeMe
"MeTasuibl TOOOYHBIX
noarpynm"

90

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

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

91

O0600menue u
CHCTEMAaTH3aLM
W3YUYEHHOTO MaTepHalia
o TeMe "MeTamibr"

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

92

KonTponbnas padora no
teme "Metansr"

93

AHanus pe3yiabTaToB
KOHTPOJILHON paboTHl,
KOPPEKIIUs OMIHO0K

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

94

Ponp xumMuu B
obecrieueHUH
YCTOMYMBOIO pa3BUTHUSA
yenoBeuecTBa. [loHsaTue
0 Hay4HBIX METOJIax
HCCIIEOBAHUS BEIIIECTB

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

95

Hayunble npuHIUIbI
OpraHu3aluu
XUMHYECKOI0
IIPOU3BOJICTBA.

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




[IpomsbleHHbBIE
CHOCOOBI OTYYECHHUS
BaXXKHEUININX BEIIECTB

96

XHUMHYECKOE
3arpsi3HEHUE
OKpYXKaroIleH Cpeabl U
€ro MOCJISICTBUS

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

97

XuMUsI 1 3J0POBbE
YeNoBeKa.
JlekapCTBEHHBIC
cpeacTBa

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

98

Xumus nuiny. Pois
XMMHHU B 00eCIeUeHNHN
MUIIEBON 0€30IIaCHOCTH

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

99

Kocmernueckne n
nappromMepHbIe
cpenctra. beiToBas
XAMUS

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

100

XHMHUS B CTPOUTEIIBCTBE.

Baxnenmme
CTPOUTEIBHBIE U
KOHCTPYKIIMOHHBIE
MaTepUaIbl

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

101

XUMUA B CETBCKOM
XO3SICTBE.
Opranuueckue u
MHHEpaJIbHbIE
yaoOpeHus

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

102

CucreMaruszanus 1

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




000011eHHE 3HAHUHN 110
TeEME

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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