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HOACHUTEJBHAASA 3AIINCKA

PabGouas mporpamMma mo XMMHHM Ha YPOBHE CpeIHEro oO0IIero oopa3zoBaHMs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpazoBanuu B Poccuiickoit @enepanuny», TpeOOBAHUIM K pe3yibTaTaM OCBOCHUS
benepanbHOI oOpa3oBaTenbHON IpOrpaMMbl CPEIHETO o01ero
obpazoBanusi(DOIl COO), npencrapnennbix B denepaibHOM TOCYAapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeaMmera «XHUMHs» B 00pa3oBaTENbHBIX OpraHusauusx Poccuiickoi
degepaluy, pealn3yIOMIUX OCHOBHbIE 00pa30BaTEIbHbIE MPOTPaMMbl, U
OCHOBHBIX TOJNOKeHH «Ctparerun pa3BuTusi BocnuTanus B Poccuiickoit
deneparuu Ha niepuon 10 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XVWMHSI Ha YPOBHE YINIYOJIEHHOIO H3Y4YEHHUs 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAy4yHOro oOpa3oBanusi yuammxcs 10-11 kiaccos.
N3yuenune mnpemmera, peaiusdyemMoe B YCIOBHIX AU depeHIIMPOBAHHOIO,
npoduiibHOro 00y4YeHHs, TPU3BAaHO OOecHeunTh 00I1e00pa3oBaTeIbHYI0 U
OOLIEKYJIbTYPHYIO TMOJArOTOBKY BBIIYCKHUKOB IIKOJbI, HEOOXOIMMYIO s
aZanTayy X K OBICTPO MEHSIOIIMMCS YCIOBHSM KA3HHU B COIIMYME, a TAKXKE IS
POJOJDKEHUs O0y4YeHHUs] B OpraHu3anusax MpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSETCS OJHOM M3 NPUOPUTETHBIX JUCIUILIINH.

B nporpamme mno XMMHM Ha3Hau€HHE MpeaMera «XHUMHUSD IOTy4YaeT
NOJPOOHYI0  MHTEPHPETAllMI0 B  COOTBETCTBUM €  OCHOBOIOJIArarolUMU
nonoxkeHusiMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIETieH, COAEpKaHUS,
pe3yibTaToB OOydeHHMs W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOMTOMYSIBIISIFOTCSICIIE Y FOLIMEBBITIOIHIEMBICTIPOT PAMMONTTOXUMHUH (]
YHKITUU:

e  HHQOPMAIIMOHHO-METOANYECKAs, pealu3anus KOTOpol obecreunBaer
MOJIyYCHHE TPEICTABICHUS O IIeNISIX, COACpP)KaHWHU, OOIel CTpaTeruu
0o0y4eHHs, BOCIUTAHUS U PAa3BUTHUSL 00YUAIOIIKUXCS CPEACTBAMU MPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO Npodus;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpast peaycMaTpUBaeT
ONpEe/ICJICHUE: TPUHIUIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTU
U3y4eHUs y4eOHOro MaTepHalia, KOJIWYECTBEHHBIX U KaYeCTBEHHBIX €Tr0
XapaKTePUCTUK; TOIXO0JI0B K (HDOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTEIbHBIX JOCTHXKEHHM OOydaromuxcs B
paMKax HWTOTOBOM arrecTtauiud B (OpPME €IMHOI0 TIOCYJapCTBEHHOIO
HK3aMEHA MO XUMHH.

[Iporpamma a1 yriryOJI€HHOTO N3YUYEHUSI 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).



COJEPXAHME OBYUYEHUA
10 KITIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKON XMMHH.

[Ipenmer W  3HayeHHWE OpPraHUYECKOM  XHMMHUH, IPEACTABICHUE O
MHOT000pa3uu OPraHUYECKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMsI. BalleHTHbIE BO3MOXXHOCTHM aToMa yriepoja. XUMHUYecKas CBS3b B
OPraHMYECKUX COCOUHEHHSX. Tumpl TUOpUAM3AUU aTOMHBIX OpOuTanen
yraepona. Mexanu3mbl 00pa3oBaHMsi KOBAJICHTHON CBsI3M (OOMEHHBIA M JOHOPHO-
aKLEeNTOPHBIN). TuMbl TEpeKpbIBAaHUS AaTOMHBIX OpOUTaneil, G- W T-CBS3U.
OnuHapHasi, 1BOMHAsE U TpoiHast cBsi3b. CocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiectB. [lonsTue o cBOOOAHOM paaukane, Hykieoduie u
anekTpodure.

Teopust cTpoeHus opraHuueckux coeauHennii A.M. bByrtnepoBa u
COBPEMEHHBIE MPEACTABIICHHS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYEeCKUX COEIUHEHUU. MOIeKyJsIpHblE U  CTPYKTYpHbIE  (OPMYJIBL
CrpyktypHble (OpMYJbl pa3IW4HBIX BUIOB: pPa3BEPHYTas, COKpalIEHHAS,
ckenetHass. M3omepus. Buabl H30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3QPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUM (MHIyKTUBHBIN
U ME30MEpHBI d(PPEeKThI).

[IpeacraBnenne o kinaccupuKalMu OpraHuyeckux BemecTB. llonsTue o
¢yHkoHanpHOU rpynne. ['omonorus. 'omonoruueckue psaasl. CucreMaTndeckas
HOMeHKJIaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBumanbHbIe Ha3BaHUS
OTJEJIbHBIX MTPEICTABUTEICH.

OcobeHHOCTH U KJIaccU(PUKAIMS OpPraHUYEeCKUX peakiui. OKUCIUTEThHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUHA B OPraHUYECKON XUMUHU.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB M HMX MPEBPALICHUIA:
O3HAKOMJIEHHWE C OO0pa3laMyd OpPraHMYeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMBITHl IO MPEBPAIICHUIO OPraHMYECKUX BEIIECTB IIPU HArpeBaHUU
(u1aBneHue, OOyIVIMBAHUE U TOPEHHUE), KOHCTPYMPOBAHHE MOJEIEH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YraeBoaopoasbl.

Ankanbl. 'omonornueckuil psj ainkaHoB, o0mias ¢popMyia, HOMEHKIATypa U
M30MepUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKaHOB, Sp°-
ruopuau3anms aTOMHBIX OpOMTaliel yriaepoja, o-cBsi3b. du3mueckue CBOMCTBA
AJIKAHOB.



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 PE3YJIBTATDBI

B cootBeTcTBUM € CHCTEMHO-ACSTEILHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUA MpeaMeTa «XUMHs» Ha YpPOBHE CPEIHErO
oOmero o0Opa3oBaHUsA BBIICIEHBI CIEAYIOIIME COCTABIISIIONIME: OCO3HAHUE
00yYaIOIMMUCA POCCUHCKOW TPaKIAHCKONW HACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH U CaMOOMPEICICHUIO; HATMYME MOTUBAIIUU K
00Oy4EeHHIO; TOTOBHOCTH MW CIIOCOOHOCTh OOyYaroHnIMXCsl PyKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOpPMaMHU T[IOBEJCHHUSA;, HaJIU4YWe
IPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pPE3ydbTaThl OCBOEHUS MpeAMETa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OTBITA ITO3HABATEIIBHOW W TPAKTUYECKON JCSITEIHHOCTU
o0ydJaronuxcst B MpoIecce peannsaiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIM4HOCTHBIE pE3yNbTAaThl OCBOEHUA NpeAMETa «XHUMHS» OTPAKAOT
c(hOPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TPAKTUUECKON AesTeIbHOCTH
oOydJaronmxcsi B MPOIECCe peau3anuy 00pa30BaTeILHON ACSITEIBHOCTH, B TOM
YUCJIE B YACTU:

1) rpa:x1aHCKOT0 BOCIIMTAHMS:

OCO3HaHUS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIITMOHHBIX TIPaB M 00sI3aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW [IEATEIBHOCTH TMPHU CO3JAHUHU
y4€OHBIX MPOEKTOB, PEUICHUHU Y4YEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEpPEHHs], JIOTUKY H
apryMEHTHI IPYTUX MPU aHATN3€ Pa3IUYHBIX BUIOB YUCOHOU NEATEIHLHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAaydyHOMY HaCIEIUIO
OTE€YECTBEHHON XUMMHHU,

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUH U TPAKTUYECKOTO
NPUIOKEHUSI XUMHHM, OCO3HAaHHUSI TOTO, YTO JAaHHbIE HAYKH €CThb pPE3yJbTar
JUTMTEIBHBIX ~ HAOJNIOACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPyAa 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 MOJICKYJIaX (MHIYKTUBHBIM U Me30MepHbIi 3ddekTrl, opuentanTsll u Il 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,
YCTAHABIUBATbUX B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOUIME TOHATHS MHPHU
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(hOpPMHUPOBAHHOCTh YMEHHUSI IPUMEHSATHOCHOBHBIE OTIEPAIIMH MBICIIUTEILHON
NEeSTEeNbHOCTH — aHaJIM3 U CHHTE3, CpaBHEHHE, O000O0IIeHHEe, CHCTeMAaTH3aIHIo,



BBISIBIICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€W — JIJI1 U3YUYEHHUs CBOWCTB BEUIECTB U
XAMHUYECKUX PEAKLINM;

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, MCITOJIb30BATHIIOYUYCHHBIE 3HAHUS JJISl IPUHSITUS 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;
00BACHIATH3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX D3JEMEHTOB U HX
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
paznu4yHOi (opMe pe3ybTaThl SKCIEPUMEHTa, AHAIU3UPOBATH M OLIEHUBATHUX
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
aHaJM3UPOBATEXUMUUYECKYIO0 MH(OpMaIlUIo, MepepadaThiBaTheé U UCIOIb30BaThB
COOTBETCTBHHM C MIOCTaBJICHHON y4eOHOM 3a1a4eil.
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)5 lManmorennpounsBoHbIE 4 | bubnuoreka [JOK
YIJIEBOJAOPOJIOB https://m.edsoo.ru/d69df650
Hroronopasneny 35
Pa3nes 3.Kucsiopoacoaep:kamme opranudecKuecoeIMHeHUs
bu6mmoreka [JOK

3.1 Cruptel. Genon 11 1

https://m.edsoo.ru/d69df650




KapOoHumbHbIE COeTUHEHUS:
bubmuorexa [JOK

2 . K 21 1
3 b CTHIEL M KeTOHEL Kapboroskie https://m.edsoo0.ru/d69d{650

KucoThl. CriokHbIe Y3QUPHL. XKHUpBI

bubnuoreka [JOK
33 TR0 ? ! https://m.eds00.ru/d69d{650
Nroronopaszneny 41

Pasjnen 4.A30Tcoaep:kaiiye OpraHnyecKuecoeTuHeHu sl

bu6mmoreka [JOK

4.1 A A .b 12 1 2
MHHBL AMIHOKHCITOTBL. bEIKH https://m.edsoo.ru/d69df650

Hroronopaszneny 12

Pasnen S.BbicokoOMOJIEKY IsIPHbIE COeIMHEHUS

bu6mmoreka [JOK

5.1 B 6 1
PICOKOMOICKYIAPHAICCOCHMHEHHA https://m.edso00.1ru/d69df650

Wroronopazneny 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 3 6




11 KUIACC

KoanuectBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepasae08 (mupoBbie)
N/ | ¥ TEMIPOrpamMmbl Bcero KonTpoabubiepadorsl | IlpakTnuecknepadoTsl P
o0pa3oBaTejibHbIEpPeCyPCHI
Pasnen 1.TeopeTnueckue 0CHOBBIXUMHU
Crpoenue aToma.
[Iepuonnueckuii 3aKOH U
1.1 [lepuonnueckas cucrema 9 bubmorexa HOK
' pHOA https://m.edsoo.ru/2dd5724
XUMUYECKHUX AJIEMEHTOB
. . Menneneena
12 CrpoeHuesenecTna. 1 1 bubmuoreka [{IOK
' MHoOroo0pa3ueBenecTs https://m.edsoo.ru/2dd5724
but6mmoreka [IOK
1.3 X 19 1 3
HMHACCKHCpEariinit https://m.edsoo.ru/2dd57124
Nroronopaszneny 39
Pa3nea 2.Heopranuyeckasi Xumust
but6mmoreka [IOK
2.1 H 31 1 3
eMeTAIRT https://m.edsoo0.ru/2dd57{24
bubnmoreka [JOK
2.2 M 2 1 2
Tt 3 https://m.edsoo.ru/2dd5724
Wroronopasneny 54
Paznen 3.Xumus v :Ku3Hb
11 MeToabl IO3HAHMS B 9 bubnuotexa [JOK
’ XAMUU. XUMUS U )KU3Hb https://m.edsoo.ru/2dd5724
Nroronopaszneny 9




OBILEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne KosnuuyecrBouacos
1| Harau3yu | DjexkTpoHHblenu(poBbLIEOOPa3OBAT
Temaypoxa Bce | KonTposbHbie IIpakTHyeckue
/ eHUA eJIbHbIepecypChl
. ro padoThI padoThI
[IpenmeT u 3HaueHUE
OpraHUYeCKON XMMUH,
bu6mmorekxa [IOK

1 MpeICTaBICHUE O 1

https://m.eds00.1u/3686e615
MHOT000pPa3u OPraHuYECKUX

COEIMHEHUN

DJICKTPOHHOE CTPOCHHUE aToMa
yriepoaa (OCHOBHOE H

2 BO30Y>KJIEHHOE COCTOSTHUS). 1
BaneHTHBIEBO3MOKHOCTHATOMA

bu6mmoreka [JOK
https://m.edsoo.ru/Oce6fd4c

yriepona

XHMHUYECKas CBA3b B

OpPraHUYECKUX COCTUHEHHSIX.
3 MexaHu3mbl 00pa30BaHUS 1
KOBaJICHTHOH CBSI3U, CIIOCOOBI

bu6mmoreka [IOK
https://m.eds00.1u/8d39f5¢8

paspbiBa CBA3EH

Teopust crpoeHus
4 OPraHUYECKUX COCTUHEHUHN A. 1
M. bytieposa

bu6mmorekxa [IOK
https://m.eds00.1ru/9e595¢b8

Bunsl nzomepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. bubmmorexa [IOK

DOnexkTpoHHBIE Y)PEKTH B https://m.eds00.ru/b0e61661

MOJICKYJIaX OPTaHUYCCKHX




COEIMHEHUN

[IpencraBnenue o
KJaccupuKaluu u

bu6mmorekxa [JOK

6 criereMatmrcckar https://m.edsoo.ru/c212dd21
HoMmeHkiarypa (IUPAC)

OpraHUYEeCKHUX BEIECTB

. Knaccudukanus peaxiuii B bubnuoreka [JOK
OPraHNYEeCKOM XUMHH https://m.edsoo.ru/ba5706aa

g CucreMaru3anus u 00001IeHIE bu6nmoreka [JOK
3HaHWH 110 TeMe https://m.edsoo.ru/87a37cab
AJIKaHbI: TOMOJIOTUYECKUH AL,
oOmas ¢popmya,

9 HOMEHKJIaTypa U U30Mepus, bubnuoreka [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DU3NUECKUE U XUMUUECKHUE bubnuoreka [JOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711¢
HaxoxeHue ankaHoB B

11 npupoje. CriocoObl momydeHus bubmorexa HOK

https://m.eds00.ru/259b0a5b
Y IPUMEHEHUE aIKaHOB
[{uxnoankansl: oOmas
dbopmysa, HOMEHKIATypa 1

12 U30MepHUsl, 0COOEHHOCTH bubnuorexa [JOK
CTPOEHUS U XUMUUYECKUX https://m.edso00.ru/156730d2
CBOIICTB, CITIOCOOBI MOTyYEHUS
U IPUMEHEHUE

N bu6mmoreka [IOK

13 Pemenue pacy€THbIxX 3a1a4 Ha

https://m.edsoo.ru/bf84d8eb




OIIpEIETICHUE MOJIEKYJIIPHON
(bOpMyIIBI OPraHUIECKOTO
BEIIECTBA I10 MACCOBBLIM JIOJISIM
ATOMOB BJICMEHTOB, BXOJSAIINX
B ero coctap. CrucreMaTH3aIus
1 0000IIeHNE3HAHNIATIOTEME

AJIKEHBI: TOMOJIOTUYECKUH P,
obmras gpopmyina,
HOMEHKJIATypa, HJICKTPOHHOE U

Bbu6mmorexa [JOK

14
MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouiekyJl. CTpyKTypHasi ¥ IiucC-
TpaHC-U30MEPHUSATKEHOB
duznueckre 1 XUMUIECKHE
15 CBOIICTBa aJIKEHOB buommorexa LIOK
) https://m.eds00.1ru/21069ccd
[IpaBunoMapkoBHUKOBa
16 CriocoObI oNTy4eHus: U bubnnoreka [JOK
MIPUMEHEHUE AIIKEHOB https://m.edso0o.1ru/665dc058
[TpaxTrueckas padota Ne 1 mo
" bubmuorexa [JOK
17 teme "[lonyuenue 3TuiieHa U
. https://m.eds00.1ru/0941eed8
H3y4YEHHUE Er0 CBOMCTB
Pemenne pacu€THbIX 3a1a4 HA
18 ONpeIeTICHUE MOJIEKYJIIPHON bubnuorexa [JOK
($hOopMYyJTBI OPraHHYECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
ATnKaueHbl: CONPsHKEHHBIE,
M30JIMPOBAHHBIE,
bu6mmoreka [IOK
19 KyMYJINPOBAHHBIE.

Oco0eHHOCTH AIIEKTPOHHOTO
CTPOEHUS

https://m.edso0.ru/04298c0a




XUMUYECKUECBOMCTBACOTIPSIKE

bu6mmoreka [JOK

20 HHBIXJUCHOB https://m.edsoo.ru/e561253d

)1 Crioco0OblI osTy4eHus: u bubnuorexa [JOK
MPUMEHEHHUE AJIKAIUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUUECKHUH PsiJI,
obmas Gopmyna,

” HOMEHKJIAaTypa, JIEKTPOHHOE U bubnuoreka [JOK
MMPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bbcc4c
MoJIeKy, pusnueckue
CBOMCTBa

. bubnuorexa [JOK
23 XHUMHUYECKNECBONCTBAAIIKUHOB
https://m.eds00.ru/23493a93

24 KauecTBeHHble peakuuu Ha bubnuorexa [JOK
TPONHYIO CBS3b https://m.edsoo.ru/7b1c48da

25 CriocoObI TIONTydeHUs U bubnmoreka [JOK
MPUMEHEHNE ATKUHOB https://m.edsoo.ru/a6f9alea
Pewenue 3amau: pacuérsl 1o

26 YPaBHEHUIO XUMHYECKOU bubmmorexa LIOK

https://m.edsoo.ru/5db8e526
peakiuu

7 CucreMaruzanus 1 0000IIeHE
3HaHUI MO TeMe
ApeHBI: TOMOJIOTHYECKUHN P,
obmas popmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnuoreka [JOK
IMPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoOJIeKyJ OeH30J1a U TOIyoa,
ux (pusuveckue cBOMCTBa

29 XUMHYECKHE CBOMCTBA apEHOB: bubnnorexa [JOK




pcaKknuuu 3aMCIICHUA

https://m.edsoo.ru/a44alaed

XHUMUYECKUE CBOMCTBA aPEHOB:

30 peaKkuuy MPUCOCTUHEHNUA, bubmorexa LHOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOTOB OeH301a

31 Oc00EHHOCTUXUMUYCCKUXCBOM bubmuoreka [JOK
CTBCTHPOJIA https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIX 3a7a4 HA

1 onpeieTIEHuEe MOJIEKYJIIPHOI bubnnorexa [JOK
(bOpMyJIBI OPraHUIECKOTO https://m.edsoo.ru/53461a2¢
BelIeCTBa

1 CriocoOblI oTy4eHus: u bubnuoreka [IOK
IIPUMEHEHNUE aPEHOB https://m.edsoo.ru/6£717d09
['enernyeckas cBSI3b MEXAY

34 Pa3IMYHBIMU KJIacCaMu
YTIIEBOI0OPOIOB
Pacuérel no ypaBHEHUAM
XUMHUYECKHX PEaKIUM.

35
CucreMaTuzanus 1 00001IeHne
3HAHMI O TeMe

36 ITpuponnsrii ras. [lomyTHele
He(TsIHBIE Ta3bl

37 KaMeHHBIH yroib 1 NpOLyKThI bubnuorexa [IOK
ero nepepaboTKu https://m.eds00.ru/69b3398b
Hedtb u ciocoOsI €

13 nepepaboTKH. bubnuorexa [JOK
[IpumenenuenpoIykToBnepepa https://m.edsoo.ru/21{9de78
O6oTkuHEPTH

39 ['eHeTndeckas CBSI3b MEXIY




Ppa3jInYHbIMHU KJIaCCaMU
YIJIEBOJIOPOIOB

FaJ'IOFeHOHpOI/I?)BOI[HBIe
YIJIIeBOAOPOAO0B: 3JICKTPOHHOC

bu6mmoreka [IOK

40
CTPOCHUE; pEAKLIUU 3aMEILCHU https://m.edso0o.ru/82b4d759
rajoreHa
JleiicTBHeE 1IEIOUCH Ha
raJIOTeHIIPOU3BO/IHBIE.
41 Bs3aumogeiicTBue
JIUTAJIOT€HAJIKAaHOB C MarHueM
Y IUHKOM
CucreMaruzanus 1 00001IeHe
42 3HaHWH 0 pas3nen bubmmorexa [IOK
" P " Y https://m.edsoo.ru/20e8922
YrieBoaopoasl
43 KonTponbHas pabota o teme bubmuorexa [IOK
"YrneBomopobr" https://m.eds00.ru/95¢9¢298
[IpenenbHble OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUUECKUH PsiI,
oOmas ¢popMya, CTpOEHHUE
44 MOJIEK ?1) Ilz)lnge I/I$Ip bubmotera [JOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
knaccudukanus, puzndeckue
CBOICTBA
XuMHUYecKrue CBOMCTBA
45 MpeeIbHBIX OJTHOATOMHBIX bubmotera [IOK
P https://m.edsoo.ru/26ee34fe
CIIUPTOB
CrniocoOblI osryueHust u
bubmuoreka [JOK
46 MIPUMEHEHUE OJHOATOMHBIX

CIIUPTOB

https://m.eds00.ru/484100000000000




ITpocTbie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bu6nmnoreka [JOK

47
0COOCHHOCTH (PU3NIECCKUX U https://m.edsoo.ru/c2¢c788b2
XAMHYECKHX CBOMCTB
MHOroaToMHbl€ CIIUPTHI:

43 STUJICHTJIUKOJIb U TTULEPUH, UX bubnunoreka [JOK
¢du3nuecKkre 1 XUMHYECKUE https://m.edsoo.ru/ee4d84aa
CBOIICTBa
Crioco0OblI oNTyueHus: u

49 [IPUMEHEHNE MHOTOATOMHBIX Bu6mmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DeHO: CTPOCHUE MOJIEKYJIBI,
. bubnuorexa [JOK
50 (u3HYecKue CBOMCTRA.
https://m.edsoo.ru/2ce72618
ToxcuaHocTheHONa
bu6mmoreka [JOK
51 XuMu4yeckuecBoiicTBageHoa
¢ https://m.edsoo.ru/037ca5f9

5 CriocoOblI IOJTy4eHUS U bubnuorexa [JOK
npuMeHeHue GeHomna https://m.edsoo.ru/c77ddf4c
ITpakTnueckas padora Ne 2.

53 Pemenue skciepuMeHTAIBHBIX bubnmorexa [JOK
3ama4 o teme "CrupTel U https://m.edsoo.ru/fd0ced09
¢beHnomnsr"

54 Cucremaru3anus u 0000IICHIE bubmuoreka [{OK
3HAaHUH 110 TEME https://m.edsoo.ru/1810cb9b
Anbaeruibl U KETOHBI:
3JIEKTPOHHOE CTPOCHHE

N bu6mmoreka [IOK

55 KapOOHMJILHOM TPYIIIbI;

TOMOJIOTUYCCKUC PAIBI, 061_1_[351
dbopmyia, u3omMepus u

https://m.edsoo.ru/b139beaa




HOMEHKJIaTypa

ANbIeruapl 1 KETOHBL:

bu6mmoreka [JOK

56 (hU3UYEeCKre CBONCTBA;
https://m.edsoo.ru/c887425¢
pEeaKIMK MPUCOSTUHEHUS
Peaknuu oxuciaeHus u
57 KauyeCTBCHHBIC PEAKIIUH bubmotera [IOK
beait https://m.edsoo.ru/a393baa9
aJIbJCTUI0B U KETOHOB
58 Crioco0ObI ToTydeHust bubnnorexa [JOK
aJIbJICTUIOB U KETOHOB https://m.edso00.ru/520d1¢51
OHOOCHOBHBIE TIPEICITbHBIC
59 KapOOHOBBIE KHUCIIOTHI, bubnuorexa [IOK
0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecO0b113
MOJIEKYJI
N3omepust 1 HOMEHKIIaTypa
bu6mmoreka [{OK
60 KapOOHOBBIX KHUCIIOT, UX
. https://m.eds00.ru/700cc87b
¢buznueckue cBoicTBa
XuMHYECKHe CBOMCTBA
61 peaeIbHBIX OJJTHOOCHOBHEIX bubmmorexa LHOK
P https://m.edsoo.1ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
Oco00EHHOCTH CBOWCTB
6 MYpPaBbUHOMN KUCIIOTHI. bubnuorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb3 1be71
KHCJIOT
Oc0OEHHOCTH CBOMCTB:
HETpeAeNIbHBIX U
bu6mmoreka [JOK
63 apOMAaTHYECKUX KapOOHOBBIX,

JTMKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.

https://m.edsoo.ru/83a08773




[TpencraBUTENMBBICITIXKAPOOH
OBBIXKHUCIIOT

IlousTue o IMPOU3BOJHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI moTyueHust 1

65 MIpUMEHEHNEe KapOOHOBBIX bubmmorexa [IOK

p P https://m.edsoo.ru/7¢065¢9d
KHCIIOT
Cnoxuble 3¢upsbr:

66 TOMOJIOTHUYECKUH ]I, OOTIIast bubnmnoreka [JOK
dbopMmyita, u3oMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DU3NYECKUE U XUMUUECKHUE bubnuoreka [JOK
cBoiicTBa 3(hupos https://m.edsoo.ru/ad6b94b2
Pemenue pacuéTHbIX 3a7a4: MO
YPaBHEHHUIO XUMUYECKOU

68 peakuuu, Ha OIpeeiICHue
MOJIEKYJISIPHOH (pOPMYIIBI
OpPraHUYECKOro BEIeCTBa
[TpakTrueckas padota Ne 3.

69 Pemienue skcnepuMeHTaIbHBIX bubnuoreka [IOK
3ajau no Teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
KUCIOTHl. CliokHBIEUPHI"

Kupsi: ctpoenue, puzndeckue
. bubnuorexa [JOK
70 Y XMMHUYECKHE CBOMCTBA
https://m.edsoo.ru/al9¢5b98
(ruzmponus)
OcoOEHHOCTH CBOMCTB KHPOB,
Bbu6mmoreka [JOK
71 COJIEpIKAITUX OCTATKH

HEMIPECACIbHBIX ) KUPHBIX

https://m.edsoo.ru/b0331922




KHUCIIOT. JKUpbl B IpUpoje

Mp11a KaK COJIM BBICIINX
Kap6OHOBBIX KHCJIOT, UX

72 moromiee aericraue. Ilonstue o bubmmorexa LOK
https://m.eds00.1u/3¢566565

CUHTETUYECKHX MOIOIIUX
cpeacrBax (CMC)
I'enernueckas cBs3b

7 YIJIEBOAOPOJOB U bubnuorexa [JOK
KHCJIOPOACOAEPKALLNX https://m.eds00.ru/56790¢96
OpraHUYECKHUX BEILECTB

74 Pacuérel no ypaBHEHUAM
XUMHYECKHX PEaKIni

75 Cucremaru3anys u 0000IICHIE bubmuoreka [JOK
3HaHUH 0 TeMe https://m.edsoo.ru/f8eaf2eb
OO6m1ast xapaKTepucTHKa

76 YIJIEBO/IOB M KJIacCH(pUKaLUs bu6nuorexa [IOK
YTIEBOOB (MOHO-, TH- U https://m.edsoo.ru/7a9693al
MOJINCAXapUIbl)
Momnocaxapupl: puzndeckue

77 CBOMCTBA U HAXOKICHUE B bubmmorexa LOK

https://m.edsoo.ru/b4bdda2d

pUpoJe
[IpuMeHeHne IIIIKo3bI, €€

73 3HA4YEHUE B bu6mmoreka [IOK
JKU3HEICSATECIbHOCTH https://m.edsoo.ru/5e61122d
OpraHu3ma
Jucaxapunpl: caxaposa, BuGmmorexa LOK

79 MaJlbTO3a M JIaKTO3a.

Haxoxnenue B mpupojie u

https://m.edsoo.ru/eb0384e7




MNPUMCHCHHUC NUCAXapHUI0B

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJI, PU3NYECKUE U

bu6mmoreka [IOK

80
XHUMHWYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHUE

81 [ToHATHEOONCKYCCTBEHHBIXBOJI bubmuorexa [IOK
OKHax https://m.edso00.ru/6216e766
Pemenue pacueTHbIxX 3a1a4 Ha

2 omnpeieNIieHue J0JU BbIX0a bubnmnoreka [JOK
MPOJIYKTa PEAKLINHA OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOKHOTO

23 Cucremaru3anus u 0000IICHIE bubnuoreka [JOK
3HAHUM 10 pa3jeny https://m.edsoo.ru/08d4364c
Kontponbhas pabota no teme

84 "Kucnopoacoaepxariue bubmorexa HOK

POACOAEpat " https://m.edsoo.ru/42c6678e

OpraHUYEeCKHUEe COCAMHEHUS
AMuHBIL: K1accuduKanms,
CTPOCHHE MOJIEKYJI, 00IIIas

85 dbopmyna, uzomMepus bubmorexa HOK

pMy’Ia, PYL, https://m.edsoo.ru/efa7e6ca

HOMEHKJIaTypa U GU3NYeCcKue
CBOICTBa

26 XumudeckuecBorcTraanudaru bubmmoreka [JOK
YECKUXAMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWIMHA,

87 0COOCHHOCTH XUMUYIECKUX bubmorexa HOK

N https://m.edsoo.ru/39cd2 11

CBOMCTB aHUJIMHA

28 CriocoOblI oNTy4eHus: u bubnuoreka [IOK

MMPUMCHCHUC aJII/I(paTI/I‘-ICCKI/IX

https://m.edsoo.ru/eal 38763




AMHHOB

AMHUHOKHUCIIOTEL:
HOMEHKJIATypa U U30MEpHs,

bu6mmorekxa [JOK

89 U3NYECKHE CBOKCTBA.
¢ https://m.edsoo.ru/d1773e80
OTtaenbHbICTIPEACTABUTENH Ol
AMUHOKHUCIIOT
XHUMUYECKHE CBOMCTBA
AMUHOKHMCJIIOT, HX
bu6mmorekxa [JOK
90 OHMOJIOrMYeCcKOe 3HAUECHUE
https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
TUAPOJIU3IEIITUIOB
01 benku xkak npupoHbie bubnuoreka [JOK
MTOJIMMEPHI; CTPYKTYPBI OCITKOB https://m.edso0.ru/429e9899
bubmmorexa [JOK
92 XHUMHYECKNECBOUCTBAOEIIKOB
https://m.edsoo0.ru/6237306d
A3zoTcoaepkaiine
TeTePOIUKINYECKHE
93 coequuenns. HykienHoBkle bubmmorexa LHOK
& Y https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHUE U
Ouonoruueckas poib
[TpaxTuueckast padbora Ne 4.
Pemenue skciepuMeHTAIBHBIX
bu6mmoreka [IOK
94 3a7a4 I10 TEME
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxanime
OpraHuYecKHe coequHeHns"
[TpakTuueckas padota Ne 5.
95 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK

3azad4 1o treMme "Pacro3HaBanue
OpPraHUYEeCKUX COeTUHEHUMN"

https://m.edsoo.ru/bde3fdf6




KonrponbHas padora no teme

bubmuoreka [JOK

96 "A3oTcoepKalie 1
ACPaall " https://m.edsoo.ru/ce561bc7
OpraHUYECKHUE COCTMHEHUS
OcHOBHbIE OHATHUS XUMHH
BBICOKOMOJIEKYJIIPHBIX
97 COCIMHEHUI U METOJIbI UX 1 bubmorexa HOK
s s https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEpHU3aIus u
MTOJIMKOHICHCAIIHS
08 [ImacTtmaccel. Y Tunuzanus u 1 bubmuotexa [JOK
nepepaboTKa IIacTHKa https://m.edsoo.ru/82242¢0f
OnacToMepbl: HaTypaJIbHbII
bu6mmoreka [{OK
99 CUHTETUYECKHE KayUyKH. 1
https://m.edsoo0.ru/246103ec
Pe3una
Boiiokna: HatypanbpHbIE,
10 HCKYCCTBEHHBIE, | bubmuorexa [IOK
0 cuHteTnyeckue. [Tonumepst https://m.eds00.1u/5963a601
CHEIMAIbHOTO Ha3HAYEHUS
ITpakTnueckas padora Ne 6.
10 Pemienue skciepuMeHTAIbHBIX 1 bubnmnorexa [JOK
1 3amay o Teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
MJ1aCTMacC ¥ BOJOKOH"
O06o001eHre 1 cucTeMaTH3aIus
10 M3y4EHHOI'0 MaTepuaia 1o | bubnuoreka [IOK
2 TeMe "BBICOKOMOJIEKYISIpHBIE https://m.edsoo.ru/6a22ble8
coeHEeHUS"
OBUIEE KOJIMYECTBO YACOB 102

[10 IIPOTPAMME




11 KUIACC

Ne KounyecTBouyacos
n Jarau3y | DiexkTpoHHblenudpoBbLIEOOPa30
Temaypoka Be Kontpoabubl | IlpakTnuecku
/ YyeHust BaTeJIbHbIEPeCYPChI
- ero | epadoTnbl epadoThbI
| Atom. CocTaB aTOMHBIX sIEP. | bu6mmoreka [IOK
XuMudeckui dyieMeHT. M3o0Tomsl https://m.edsoo.ru/59c112¢ee
) CrpoeHue 3IIeKTpOHHBIX 000JI0YeK 1 bubnuoreka [IOK
aTOMOB, KBAHTOBBIC YKCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XumMuaeckux | bubmuorexa [JOK
AIIEMEHTOB (S-, p-, d-, f-3IeMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 351€eKTpOHOB 110 | bubnnorexa [JOK
ATOMHBIM OpOUTAIISAM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOH(PUTYpALIUKA ATOMOB
5 BHCMCETOB B OCHO;II){OAZI; 1 bubmorexa HOK
.. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUH
6 DNEeKTPOHHBIEKOHPUTYPALIUUHUOHOB. 1 bubnuoteka [{IOK
ONEeKTPOOTPULIATEIBHOCTD https://m.edsoo.ru/a0764b24
[Tepuoanueckuii 3aK0H U
[lepunonnueckas cuctemMa XUMHUYECKUX
bu6mmoreka [IOK
7 snemeHnToB 1. Y. MenaeneeBa, CBA3b C 1
N o https://m.eds00.ru/16957¢01
COBPEMEHHOI TeOpUEH CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
2 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX | bubmuoreka [JOK
HMU IPOCTBIX U CIIOXKHBIX BELIECTB 110 https://m.edsoo.ru/f8468927
rpyIIaM U nepuoaam




CucreMmarusanys U 0000IeHUE 3HAHUN

bu6nuoreka [IOK

pacTBOpEHHOTO BemecTBa", "MosIpHAs

KOHIIEHTpauus"

? 10 TeME https://m.edsoo.ru/8fad2942
Bunbl xummndeckoil cBsizu. MexaHnu3mbl

10 00pa3oBaHus KOBAJICHTHOM CBSI3H. bu6muoteka [IOK
Bonoponnascssse. https://m.edsoo.ru/5a8072af
MeKMONEKyJISPHBIEB3aUMONCUCTBUSA
BasleHTHOCTB U BaJI€HTHBIE

1 BO3MOKHOCTH aTOMOB. CBsI3b bubmuoreka [JOK
AJIEKTPOHHOU CTPYKTYPbI MOJIEKYJ C UX https://m.edsoo.ru/3d2¢ca093
F€OMETPUUECKUM CTPOECHUEM

12 [IpeacraBineHUs: 0 KOMIUIEKCHBIX bubmnoreka [JOK
COEJVHEHUAX: COCTAaB U HOMEHKIIATypa https://m.edsoo.ru/8c66bl2a
BemecTBa MOJIEKYIIIPHOTO U

13 HEMOJIEKYJISIPHOTO CTPOEHHUsI. THUIIbI bubnmnorexa [JOK
KPUCTAJUIMYECKUX PEIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[loHsiTHE O THUCTIEPCHBIX CUCTEMAX.

14 [IpencraBneHue 0 KOJUIOUIHBIX bubnnorexa [IOK

https://m.edsoo.ru/da2c¢70e4

pacTBopax
VcTrHHBIE pacTBOPHI: HACBIILIEHHBIE U

15 | HeHachllLIEHHbIE, PACTBOPUMOCTD. bubmmorexa TIOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparst

16 CnocoObIBBIpaKEHUAKOHLIEHTPALIUKPAC bubnuorexa [JOK
TBOPOB https://m.edsoo.ru/328e653a
Pemienue 3aau ¢ ucnoyib30BaHUEM

17 MOHATHH ""MaccoBas HOJII Bbu6nuoreka [JOK

https://m.edsoo.ru/785e0ab4




13 Knaccudukanus u HOMEHKIATypa bubnmnorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d

19 Cucrematu3zanus U 00001IeHHE 3HAHUN bubmuoreka [JOK
[0 TEME https://m.edsoo.ru/8d2c6a3a
KonrtpomnbHas padora mo remMmam
"Crpoenue atoma. [lepuoanueckuit

20 3aKkoH U [lepnoguueckas cucrema bubnuorexa [JOK
XUMHUYECKHX dj1eMeHToB [I. 1. https://m.edsoo.ru/70a60aa4
Menneneena", "CTpoeHue BEIIECTBA.
Mmuoroo6pa3ueseriects"”
Knaccudukanuss XuMUIeCKUX peakinii
B HEOPraHUYECKON U OPraHNYEeCKOU

)1 XUMUHU. 3aKOH COXPaHEHUsI MacChl bubmuoreka [JOK
BEILLIECTB; 3aKOH COXPAHEHUS U https://m.eds00.1ru/6335¢cdd?2
MpEeBpAILCHHS SHEPTUU TIPU
XUMUYECKUX PEaKLUiIX
TennoBsie 3 PEKTH XUMHUESCKUX

22 | peakuuid. TepMOXUMHYECKHE bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenus mo ypaBHeHUSIM

23 XUMUYECKHUX PEAKINN U brbnmorexa OK

https://m.edso0.ru/87b13954

TEPMOXUMHYECKUM yPaBHEHUSIM
CKOpOoCTh XMMHUYECKOHN peaklmH, e&

24 | 3aBUCUMOCTH OT Pa3IU4HBIX (PaKTOPOB.
Karanus u kaTanu3aropsl

25 | T'oMoreHHbl€ U reTepOreHHbIEPEaAKIINN

26 [TpakTnueckas pabora Ne 1 o teme bubnunorexa [JOK

"BnustHue pa3nuuHbIX GakTopoB HA

https://m.edsoo.ru/1facaldl




CKOPOCTb XUMHUUYECKOU peakiuu"

OO6patumbie 1 HEOOpATUMBIE PEAKITUH.

bu6mmorexa [IOK

27
XUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
[TpakTnueckas padbora Ne 2 1o teme
28 "BiusiHre pa3MUYHBIX (GAKTOPOB Ha bubmmorexa [TOK
p p " https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XUMHUYECKOTO PABHOBECHS
DIIEKTPOIUTHYECKAS JUCCOIIUALIUSL.
29 CI/IJIBHI::IC U ci1a0ble DIEKTPOIIUTEI Bubmorexa ITOK
P ' https:/m.edsoo.ru/5£766bdf
CrenennauccoIranuu
Honnoe npoussenenne Boasl. Cpena
30 BOJTHBIX SCTBO OB ’ bubnnorexa LIOK
g p . pOB- https://m.eds00.1u/3966ca89
Bonoponnsritnokaszarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B pacTBOPaX bubmorexa LHOK
P m p p https://m.edsoo.ru/09d5a9bd
AIEKTPOIUTOB
[TpakTnueckast padora Ne 3 o teme
32 "XUMHUUYECKHE PEAKIIMHU B PACTBOPAX bubmorexa HOK
P H p p https://m.edsoo.ru/2e3daeb0
AIEKTPOIUTOB
OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIE
33 eaKkIU. BaxxHelie OKUCIUTEIN U Bubmorexa IIOK
PCAKLIHMH. https://m.edso0.ru/56226060
BOCCTAHOBUTEIIH
14 MeTo/ 3eKTPOHHOTO (JIE€KTOHHO- but6mmoreka [{OK
MOHHOTO0) OanaHca https://m.edsoo.ru/fb691387
15 DJIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmuorexa [JOK
BCIIICCTB https://m.eds00.ru/93fb97d2
36 Penrenunesanaupa3InuHBIXTUIIOB bubmaorexa [IOK
p https://m.edsoo.ru/5a859d16
37 | Pemenue3anaupa3iMuHBIXTHIIOB bubnuorexa [JOK




https://m.edsoo.ru/5afa265d

13 CucremaTuzanus 1 0000IICHUE 3HAHUIA bubmuoreka [JOK
o teme "XuMuueckue peakuuu" https://m.edsoo.ru/c161eb85
19 KonTponbhas pabota no teme bubmuotexka [JOK
"Xumuueckue peakiuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEMETaIOB B
[Tepuonnueckoii cucTeMe XUMHUYECKHUX
40 anemenToB /1. 1. MenaeneeBa u bubmorexa LHOK
o https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
OU3NYECKUECBOMCTBAHEMETAIIIOB
41 AnoTponusi HEMETauIoB (Ha IpUMEpPE bubnuorexa [HOK
KHCII0pOJ1a, cephl, (hocdopa u yrieposa) https:/m.edsoo.ru/ef92c¢91c¢
4 Bonopon: nmonydenue, puandeckue u bubnmnorexa [JOK
XMMHYECKHE CBOMCTBA. [ 'napuabl https://m.edsoo.ru/0aa8f613
["anoreHsl: HaXOXAEHHUE B IPUPOJIE,
but6mmoreka [{IOK
43 CrocoObl ONMy4YeHusl, PUINIECKUE U
. https://m.edsoo0.ru/4€223795
XUMHUYECKHUE CBOWCTBA
I"anorenoBonopoasl. Baxuernmme
44 KHUCIJIOPOACOAEPIKAIIINE COSTUHEHUA bubmorexa LHOK
P P https://m.edsoo.ru/6b3255e6
raJoreHoB
JlabopaTopHbIe U IPOMBIILICHHBIC
45 CIOCOOBI TOJTyYEHUSI TaJIOTEHOB. bubmmoreka [JOK
IIpuMeHeHne rajnoreHoB u ux https://m.edsoo.ru/6971aca4
COEeIUHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue
46 SKCHEPUMEHTAILHBIX 3a/1a4 110 TEME buGnnorexa LIOK
" p " https://m.edsoo.ru/8b26fecd
lManorenst
47 Kucnopon: mabopatopHsie u bubnmnoreka [JOK




IMPOMBIIIJICHHBIC CII0COOBI MOJIy4CHM,
¢du3nUeckre 1 XMMUYECKHE CBOMCTBA.
O3oH. [IpumeneHnexucnopoaa U 030Ha

https://m.edsoo.ru/c8abc36a

48 OKcuapl U IEPOKCHIBI bubmmorera [IOK
A p A https://m.edsoo.ru/5¢8816a0
49 Penrennesanadpa3inyHBIXTHIIOB bubmmorexa [IOK
Aatp https://m.edso00.ru/2b6d8b4b
Cepa: Hax0XKIEHHUE B IPUPOJEC, CIIOCOOBI
50 HOE YEHUS (bI/I3I/I‘IeCKI/II)e 51 XUMHUYECKHE bubmmorexa LIOK
2] ’ https://m.edsoo.ru/46afael6
CBOIiCcTBa
bubnuoreka [JOK
51 CepoBoziopo/, ¢
POBOAIOPOA, CyIbhHLI https://m.eds0o0.ru/7¢875999
Kucnopoacoaepxamue coeInHESHHS
52 cepol (I;COGGHHIZ)CTI/I CBOMCTB CEpHOI bubmmorexa [TOK
PPl p https://m.edsoo.ru/8cfa2548
KUCIIOTEI
ITpaxTrueckas padota Ne 5. Pemenue
53 DKCIIEPHMMEHTAIbHBIX 3aJ1a4 I10 TEME Bubmorexa T[IOK
" p . fl https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHeHUs
A30T: HaX0KJICHHE B MIPUPOJIE, CITOCOOBI
54 | monyuyeHus, GU3NIECKUE U XUMUYECKHE bubmorexa HOK
2] ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHMAK, HUTPHJIBI
Kucnopoacoaepkaiiue coeTMHEHUS
55 azora pOco6eILH1focm CBOICTB a30THOM bubmmorexa HOK
) https://m.edsoo.ru/e2965afe
KHUCJIOTBI
56 ITpuMmeHeHue a30Ta U €ro COETUHEHU. bub6nuoreka [IOK
A3OTHBICYHOOpEHUS https://m.edsoo0.ru/129£5059
57 ®Docdop: HaxoXkIEHUE B IPUPOJIE, bubnuotexa [JOK

CIIOCOOBI NOJIy4UCHU, (1)1/13I/IIICCKI/IC u

https://m.edsoo.ru/9a6b43ec




XUMHUYECKHe cBoicTBa. Docuabl u

dochun

58 Oxkcunsl pocdopa, pochopcoaepxaine bubmuoreka [JOK
KuCIIOTh. Cou (hochOpHON KHCIIOTHI https://m.edsoo.ru/c7a2d429

59 [Tpumenenne pochopa u ero bubmmoreka [IOK
coenuaeHnil. dochopHbIey00peHUS https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue

bubmuorexka [JOK

60 | »SKCrepUMEHTAIbHBIX 33/1a4 M0 TEME

" " https://m.edsoo.ru/8175ac3f
A3zot u pocop 1 UX coeTMHEHUS
Yraepos: HaxoXJeHUE B IPUPOJIE,

61 IJIOTPONHbIE MOAU(DUKALINY; bubnunoreka LIOK
¢du3nueckre 1 XMMUYECKHe CBOMCTBA, https://m.edsoo.ru/1eb19f9e
MPUMEHEHUE
Oxcup yriepona(Il), okcmyg

62 WIS oya(I\I/)) r(on)LHaﬂ KHCJIOTa U €& bubmorexa HOK
YTIEpOR a4 https://m.edsoo.ru/dba58adf
couu

63 Pemennes3anaupaznnyHbIXTUIIOB brbmmorexa [OK

AP https://m.eds00.ru/6029b609
Kpemunii: HaxokaeHIE B IPUPOJIE,
64 05000651 TTOTYYEHUS Q)Hmzeflme u bubmorexa HOK
y o https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA

65 Oxkcua kpemausi(IV), kpemaueBas bubmmoreka [JOK
KHCJIOTA, CUJIMKATBI https://m.edsoo.ru/3170e7bl
IIpuMeHeHne KpeMHUS U €T0 bu6muoteka [{IOK

66 coenrHeHuil. CTEKII0, €ro MOJy4YeHHeE, https://m.edsoo.ru/393cdacOhttps://m.
BHMJBI CTEKJIA edsoo.ru/5823cefb

bub OK
67 PemenuesanaupazanyHbIXTUIIOB nbnuotexa 11

https://m.edsoo0.ru/b624{801




CucreMmarusanys U 0000IeHUE 3HAHUN

bu6nuoreka [IOK

68
no teme "Hemeranbr" https://m.edsoo.ru/6e864db5
69 Kontponbhas paboTa no teme bubmuoreka [JOK
"Hemeramsr" https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmmoreka [IOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/2b7e9510
[TonoxeHne MeTaswioB B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
bu6nuoreka [JOK
71 AJIEMEHTOB.
https://m.edso00.1ru/9839c16¢
Oco0eHHOCTHCTPOCHUSIICKTPOHHBIX00
0JIOYEKaTOMOBMETAJIOB
O6mue dpuznyeckre CBOCTBa
bubmuoreka [JOK
72 MeTasuioB. [IpuMeHeHne MeTaios B
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
bu6nmoreka [IOK
73 CmaBeiMetasioB. Koppo3susmeraninos
PP https://m.edsoo.ru/42b872e3
74 | Pemnienue3anaupa3iMuHBIXTUIIOB bubmmorexa [IOK
P https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYECKUN Pl HAIPsHKEHUH
75 | wmeramnos. OOmme cnocoObl MOTYYSHHUS bubmorexa HOK
' y https://m.edsoo.ru/94eb377a
METaJJIOB
OOm1as xapakrepucTika Meranios [A-
rpynsl [lepuoanyueckoit cucteMbl
76 XUMUYECKHX AneMeHToB. Harpuii u bubnmnorexa [JOK
Kaluii: moiay4yeHue, pusndeckue u https://m.edsoo.ru/e12c¢26b3
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEMIECTB M MX COCAMHEHUI
bubnnor OK
77 | OO6mas xapakTepucTuka MeTtauioB [1A- exa L]

https://m.edsoo.ru/7¢3e49¢c0




rpynsl llepuoanyeckoi cucreMsl
XMMHYECKHX 3JIEMEHTOB. Maraui u
KaJbIUi: Toy4YeHue, (Gu3ndeckue u
XMMHYECKHE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB M UX COCTUHEHUHN

73 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuoreka [JOK
yCTpaHEHU https://m.edsoo.ru/c74bfae9
79 AoMuHUN: TIony4yeHue, pusndeckue u bubmuoreka [JOK
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE https://m.edsoo.ru/0e79b266
AmMoTepHBIe CBOWCTBA OKCHIA U
20 TUAPOKCH/IA aTIOMHHHUS, bubmnoreka [JOK
TUAPOKCOKOMILIEKCHI AITFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 | Pemenuesanaupa3inyHBIXTUIIOB
ITpaxTrueckas padota Ne 7. Pemenue
82 AKCIIEPUMEHTAIBHBIX 3a7a4 MO TeME bubmorexa [OK
" P " https://m.edsoo.ru/27a4af43
Mertasnibl TJIaBHBIX TOATPYIII
OO0m1as XxapakKTepUCTUKA METAJJIOB
23 no0ounbIxX noarpynn (b-rpymm) bubmuorexa [JOK
[Tepuoanueckoil CuCTeMbl XUMHUYECKHUX https://m.eds00.1u/610d7431
3JIEMEHTOB
®dusndecKkue 1 XUMUYECKUE CBOMCTBA
84 XpoMa U €ro COeIUHEHU, UX bubmorexa LHOK
P : https://m.edsoo.ru/991 1bef3
MIPUMEHEHUE
Baxueiiire coeIMHEHNS] MapTraHLa.
85 [TepmanranaT xauus, €ro bubmorexa HOK
p D https://m.edsoo.ru/039d69¢8
OKHCTTUTEIHHBIC CBOMCTBA
86 ®dusnvecKkue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK




JKesesa u ero coenuHeHun. [lomydenue
U IIPUMEHEHUE CIUIAaBOB KeJle3a

https://m.edsoo.ru/1b7{8741

dusnueckue 1 XUMHYECKHAE CBOMCTBA

bu6mmorexa [IOK

87 ) .
MEIU U €€ COCIMHEHUN, UX IPUMEHEHUE https://m.eds00.1ru/2bc0f954
Ddusznueckne U XUMUUECKHE CBOMCTBA
28 LIMHKA U €ro COeAUHEHUI, NX bubmuoreka [JOK
MIPUMEHEHUE. https://m.edsoo.ru/bl{2beal
' IpOKCOKOMITIIEKCHIITMHKA
[IpakTuueckas padora Ne 8. Pemenue
Bbu6nuoreka [JOK
89 | sKCmepUMEHTANBHBIX 337a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
Mertaibl TOOOYHBIX MOATPYIIT
90 | PemenunesanaupazTnIHBIXTHIIOB bubmorexa [IOK
P https://m.edsoo0.ru/a8b83d83
O0o001IeHre U CUCTEMAaTH3aIUs
bubnuoreka [JOK
91 WU3Y4YEHHOI0 MaTepuala 1o Teme
" " https://m.edsoo.ru/e91{e975
MeTtamist
9 Konrponbnas padora no reme bubnuoreka [IOK
"Meramsr" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJapTaTOB KOHTPOJIBHON bubnuorexa [JOK
paboThI, KOPPEKIIHS OMHUOOK https://m.edsoo.ru/9ebff2fd
Poinb xuMuu B 00ecIieueHHMH
94 YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA. bu6mmoreka [IOK
[ToHsTHE O HAYYHBIX METOJAX https://m.edsoo.ru/080fe1{0
HCCIICIOBAHUS BEIIECTB
Hayunbie npuHIUITBEI OpraHUu3aluu
g5 | XUMITIECKOrO NPOM3BO/ICTEA. bubmmoreka [IOK

[TpompbliIeHHBIE CTTOCOOBI TTOTYYESHUS
Ba)KHEUIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f




XUMHUYECKOE 3arpsA3HEHNE

96 | okpyxarolel cpebl U ero 1 bubmorexa HOK
Py o et https://m.edsoo.ru/9f11bf51

MOCJIC/ICTBUS

97 XuMUA U 3J0pOBbE YEJIOBEKA. 1 bu6muoteka [IOK
JlexapcTBeHnHbIe cpeacTBa https://m.edsoo.ru/a6552721

08 Xumus numiy. Pons xumun B | bubmuoreka [JOK
obOecrieueHnH MUIIEeBON O€30MaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocmeTrnueckne u napdromepHbie 1 bubnmnorexa [JOK
cpeactsa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENHCTBE. Baxkueiime

10 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1 bubmorexa [OK

0 P 24 https://m.eds0o.ru/61¢69003
MaTepHuabl
XuUMUs B CEITBCKOM XO35IUCTBE.

10 OpraHuyeckue 1 MUHEpaJIbHbIE 1 bubmorexa HOK

1 P P https://m.edsoo.ru/fd39587d
yaoopeHus

10 CucreMmaru3zanus 1 0000IeHre 3HAHUI | Bbubnuoreka [JOK

2 IO TEME https://m.eds00.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10 10
I[TPOTPAMME 2







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

» Xumus, 11 xnacc/ I'a6puensa O.C., Octpoymos WN.T"., Cnankos C.A., JIéBkun
A.H., Axunonepnoe o6mectBo «3narensctBo «IIpocsenienue»
» Xumus, 10 knacc/ I'abpuensia O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH

A.H., Aktiuonepnoe obmectBo «M3narensctBo «IIpocBeiienue»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

IMabpuensn, O. C. Meroauueckoe nocooue Xumus 10 kiace
https://drofa-
ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf
INabpuensn, O. C. Meroaudeckoe rnmocooue Xumus 11 kimacc
https://drofa-

ventana.ru/upload/iblock/403/4031f0bc77429a6ac932b6ce9655680¢ea.pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU
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