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HOACHUTEJDBHAA 3AIINCKA

PaGouast mporpamMmmMa 1o XuMUW Ha YPOBHE CpEIHEro 001mero oopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CPEIHETO oO1ero
oopazoBanusi(POIl COQO), npencrapieHHbIX B DeepaibHOM TOCYJIapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
®denepauuy, peaqu3yONIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaTernu pa3BUTHA BocOUTaHWs B Poccuiickoit
Odeneparun Ha niepuoa 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.); cocraBneHa Ha ocHOBe TpeOoBaHUIl K pe3yjbTaTam
OCBOCHMSI OCHOBHOM  00pa3oBaTelbHOM  MPOTpaMMbl  CPEIHEr0  OOIIETro
oOpa3oBaHu4, IPEACTABICHHBIX B denepanbHOM rocyJapCTBEHHOM
oOpa3oBaTeIbHOM  CTaHAapTe cpeaHero oomero oOpazoBanusi  (IIpukas
Munnpocsemenuss Poccum ot 17.05.2012r. Ne413, ¢ wu3MEHEHUAMH U
nonoysiHeHUsAMH, [Ipukaza MununcrepcrBa npocsemenus Poccuiickoin @enepanun
or 18.05.2023 roma Ne371 «OO6 yrtBepxknaeHuu ¢enepaibHON 00pa3oBaTeIbHON
porpamMmsbl cpegHero oodiero oopazoanus» (3aperectpupoBan 12.07.2023 rona
Ne4223), ocHOBHOM 00pa3oBaTeIbLHON MPOrpaMMbl CPEAHETO 00IIEero 00Opa3oBaHuUs
(mpuka3z Ne606 ot 31.08.2023 roxa).

XuMHsi Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YEHUS 3aHUMAET Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcs 10-11 xkmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npoduibHOrO O00y4YeHHs, MpU3BaHO obOecmeunTh 00Ie00pa3oBaTeNbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTaluyd UX K OBICTPO MEHSIONIUMCS YCJIOBUSIM KU3HHU B COIUyME, a TAKXKeE IS
MPOJOIKEHUS OO0yUeHHMs B OpraHuU3alusax MpodecCUOHABLHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XWMHM Ha3Hay€HUE MpeaMera «XUMHUS» MOJIydaeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJeH, coaep KaHus,
pe3yJbTaToB OOy4YeHHs] W TpeOOBaHWN K YPOBHIO TOATOTOBKH BBITYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMON MO
XUMUHU QYHKIIAH:

e UH(POPMAIIMOHHO-METOUYECKAsA, peaau3alusi KOTOpOoW oOecreynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O UENsAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHUs, BOCIUTAHUS U PA3BUTHS OOYyYaIOIIMUXCS CPEACTBAMU ITPEAMETA,
M3y4aeMoOTro B paMKax KOHKPETHOTO MPOdUIIs;



e OpraHU3alMOHHO-TIJIAHUPYIOLAs, KOTOpast npeaycMaTpuBaeT
OTpeJieNieHre: MPUHIIUIIOB CTPYKTYpUPOBAHUS W TOCIIENOBATEIHHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH OOpa30oBaTENIbHBIX JOCTHXKEHHI OOydYaroIMXcs B
paMKax HTOTOBOM arrectaliud B (GOpME €IMHOr0 TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Tporpamma asist yrioyOGI€HHOTO U3yYeHUS! XUMUU:

e YCTaHABIMBAaE€T HWHBAPHAHTHOE MPEAMETHOE COJEpKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAENbHBIX Npoduieii, mnpegycMaTpuBaet
pacmpesiefieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JA€T NPHUMEPHOE paclpeleleHue Yy4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUISl UBYUYEHUSI OTJICTbHBIX TEM;

e IIpenjaraeT IMPUMEPHYIO [OCJIEI0BAaTEIbHOCTh H3YYEHHs] yuyeOHOTo
Marepuajia ¢ y4ETOM JIOTUKU MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO LIeJIel U 3a]a4 U3y4YeHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TaKKe C y4€TOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUN  0OydYaromierocs 1o OCBOCHHIO
COJIep KaHMs IIpeIMeTa.

[Io BceM Ha3BaHHBIM MO3ULHKSAM B MNpOrpaMMe MO XHUMHUHU NIPEayCMOTpPEHA
IPEEMCTBEHHOCTh € OOY4YEeHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOW MPOrpaMMoOll MO  XUMHUHU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIOINICH COJIep KaHUsl y4eOHOTO MmpeaMera
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONICH,
KOTOpasi JIOJKHA OMNpPEAEIAThCS B COOTBETCTBHM C HANpPaBJIECHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJsiokeHusmMu PIOC COO o
HAa3HAUYCHUU TIPEAMETOB 0a30BOTO0 M YIIIYOJIEHHOTO YypOBHEW B CHUCTEME
nudpepeHupoBaHHOTO OO0yUYEHHsI Ha ypOBHE CpPEIHEro 0O0Iero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO U3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaxX M3yYEHHs] CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHEr0 MPOo(eCcCHOHATBEHOTO



oOpa3zoBanus. B 93Toll CBs3M wu3ydeHHE MpeaMeTa «XUMHsD OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha pacllMpeHue W yriayOJeHue TEeOpeTUYECKOW U
MPAKTUYECKON MOATOTOBKUA OOYYaIOIIUXCS, BEIOPABIIUX OMpPENEIEHHBIN Mpoduih
oOyueHusi, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aIusax nmpodeccruonambsHOTO 00pasoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii PI'OC COO Kk mniuaHUpyeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanibHON 00pa3oBaTENbHONM MPOTPAaMMBbI CpeAHEro 001Iero o0pa3oBaHUS
U3ydeHUe ImpeameTa «XUMHUS» OPHUEHTHPOBAHO TAaKKE Ha pEIICHHE 3a]a4y
BOCIIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHUE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUHN, YMEHHH palMOHATU3allid y4eOHOTO Tpyda U
OO0OOIIIEHHBIX  CIMOCOOOB  JEATETBLHOCTH, WMEIOIIMX  MEXKIUCIUILIMHAPHBIH,
HAJIpPEIMETHBIN XapaKTep.

CocTaBnsomuMy npeamMeTa «XUMHUsS» Ha YPOBHE YIIIYyONEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas Xxumus». I[Ipu onpezaeneHun noaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COAEP)KAHMA 3TUX KypCOB B IPOrpaMMe MO XUMHUHU 33 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJaEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYeCcKass XHMMs» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHUM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMIM MOJy4YaeT ONpeaeiEéHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMUTHb  CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTrMUYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera oOecreueHa
BO3MOXXHOCTh 3HAUUTENBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiyOJeHHs
MPEACTABICHU O CTPOCHUM BELIECTBA, XMMUYECKON CBS3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKLUH, paCCMATPUBAEMbBIX C TOUKU 3PEHUS XUMUYECKON KHUHETUKHU
U TepMOAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuomnueckou
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XHMHUYECKas CBS3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKe C TOUYKH 3PEHHUs MEXaHU3MOB €€ oOpa3oBaHus. V3yueHue
TUNIOB ~ peakuud  JOmoJHseTcss  (opMHpOBaHMEM  MpeACTaBiIeHU 00
IIEKTPOXUMHUYECKUX MPOLIECCaX U AJEKTPOJIM3€E PACILIABOB U PACTBOPOB BEILECTB.
B kypce opraHmyeckoil XMMHUU MNpPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BONpocaM 00 3JEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.



Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpkKAaHUE KYypCOB XHUMHHU
yrayOaE€HHOTO YPOBHS U3YUYEHUS I KJIACCOB ONMpeAeEHHOro npodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JONOJHEHHH K oOmel cucreme
NPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSIHHE CMEKHbBIE NIpeIMEThl. Tak, Hanmpumep,
B COJCpKaHUM TpeaMeTa NI KJIaCCOB XUMHUKO-(PU3NYecKoro mpoduius Oobiioe
3HaueHue OyIyT MMETh AJEMEHThl yueOHOTro maTepuana no obmed xumuu. [Ipu
U3YYEHUU TMpeAMeTa B JAaHHOM Ciy4yae akIeHT OyJeT c/enaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3HUKE), 3aKOHBI COXpAHEHUS
Macchbl M DHEPrUH, 3aKOHBI TEPMOJMHAMMKHU, 3JIEKTPOJIU3A, MPEACTABICHUS O
CTPOECHHUU BEILLECTB U IPYTOE.

B TO e BpemMs B coaepkKaHMM IIpeAMETa I KJIACCOB XUMHKO-
Ononornyeckoro npo@uiist OONbIIMKA yAENbHBIA BeC OyleT UMETh OpraHHYecKas
xumusa. B 3TOM cimydae mpedocTaBiieTCsl  BO3MOXKHOCTh g Ooliee
OOCTOATENBHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOAT, K IpPUMEpY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JIMIUIbL, OEJIKH, YIJIEBOJbI, HYKJIECHHOBbBIE
KHUCIIOTHI U Apyrue. Ilpu 3ToM 3HaHHS O COCTaBe M CBOMCTBaxX MpeACTaBUTEEH
OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB CIIY>)KAT OCHOBOM [JIsl HM3y4YEHHS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMupoBaHHMs OCHOB Hay4yHOIO MHPOBO33PEHHUS, OCBOCHHUS
OOLIEHAYyYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HaHUW M3ydeHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YEOHBIMM MpEaMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHbIE TpenMeTv», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIUIYOJIEHHOM YpOBHE
TaK)Xe, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oOuiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MepBOCTENIEHHON 3HAYUMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KyJIbTYpbI. Pemenne
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMS IMpeAMeTa Mpearonaraet
peanu3anmio TaKuXx LEJEn, Kak:

e (dopMupoBaHHME TPEACTABICHUI: O MaTepHaTbHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSX M ITO3HABAEMOCTH SIBJIEHUI MPUPOJBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsm B obOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  PEIICHHMH  IpoOsemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIULMHBI, CO3JAaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOYHUKOB YHEPTUH, B



00eCreYeHNN palMOHAJIbHOTO MIPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAKXKE SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 37I0POBBIO U PUPOIHOMN CPELIE;
OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAIMX B OCHOBE XUMHYECKOU
COCTaBJISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUM, 3aKOHOB M TEOPUM XUMHUHU, COBPEMEHHBIX IIPEICTABICHUNA O
CTPOCHMHU BEIIECTBA HA pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPDHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKHX H
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKaHUS XUMUYECKUX pPEaKUUl, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 00X
HAy4YHBIX PUHLIXAINIAX XUMUYECKOTO IIPOU3BOJICTBA;

(dbopMupoBaHue y o0yyarommxcs OCO3HaHHOTO NOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKHMX 3HAHUN UIsi OOBSICHEHHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSCHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOT'O pEIIeHUs MPOOJIeM, CBI3aHHBIX C XUMUEH, IPOTHO3UPOBAHNUS,
aHaJln3a U OLICHKH C TIO3ULMH 3KOJIOrMUeCKON O€30MacHOCTH MOCIEICTBUI
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKa, CBA3AHHOU C
XUMUYECKUM  MPOU3BOACTBOM, HCIOJIB30BAHUEM U  MNEepepadOTKON
BEILECTB;

yriayOleHue  OpelICTaBICHMM O  HaydHbIX  MeEToJax  IO3HaHMS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUW OpPUEHTUPOBATHCS B MUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SBJICHUM, HMEIOIHUX MECTO B
NpUPOAE, B MPAKTUUECKOU IEATETbHOCTH U MOBCETHEBHON KU3HU.

B mnnane peanuzanuu NepBOOYEPEIHBIX BOCHHUTATEIBHBIX M Pa3BUBAIOIIMX
GyHKIMNA TETOCTHOM CHCTEMBl CPEIHEro oOIIero o0pa3oBaHUs MPHU WU3YYCHUU
npeaMera «XuUMHUS» Ha  YIIyOJN€HHOM  yYpOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TaKue IeNU U 331a49H, KakK:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHMIO W IIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuaromnuxcs, (QopMHpOBaHUE Y HHUX CO3HATEIBHOTO
OTHOIICHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPa30BAHMIO Kak
YCJIOBHUIO YCTIEIITHOM MPO(EeCCHOHATBLHON U 00IEeCTBEHHOM e TEIHHOCTH,



OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0pOBbI0 M MOTPEOHOCTH B
3I0pOBOM 00pase KU3HU;

e (opMupoBaHMEe yMEHMI W HABBIKOB Pa3yMHOr0 MPUPOIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIBITa OOIIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATEIBbHOCTH.

OO6111ee YuCI0 YacoB, MPEAYCMOTPEHHBIX JIJIl U3YYCHUS! XUMHUH Ha YTITyOJIEHHOM
YpOBHE cpeaHero obiiero odpaszoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 gaca B HEJIENIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma yriepoaa. XHUMHUYECKas CBA3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraeposa. Mexann3mbl 00pa3oBaHUs KOBAJIGHTHOH CBsI3W (OOMEHHBIN M JOHOPHO-
akuenTopHblid). Tumbl nepekppiBaHHs aTOMHBIX oOpOuTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsA3b. CrOoCOOBI pa3pbiBa CBsI3€H B MOJIEKYJIax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COEAMHEHUH. MoneKyaspHble U  CTPYKTypHblE  (DOpPMYIIBI.
CrpykTypHble (GOpMyJbl pa3aU4HBIX BHUIOB: PpPa3BEPHYTas, COKpaUIEHHa,
ckenetHass. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAS.
DOnekTpoHHbIe 3PPEKThI B MOJIEKYJIAX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
¥ ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) m TpuBmandbHBIC Ha3BaHUSA
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobeHHocT U KiaccU(PUKAIMS OpraHndeckux peakuuid. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C O00pa3aMy OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, OMNBITHI 110 MPEBPALIECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(mnaBieHue, OOyrIMBaHHME W TOPEHHUE), KOHCTPYHMPOBAHUE MOJENEH MOJIEKYI
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. 'oMosiornueckuii psaj ankaHoB, o0mias GopMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-
ruOpuan3ainsl aTOMHBIX opOuTanei yriepoja, o-cBsi3b. dusmveckne cBONCTBA
AJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankensl. ['oMosioruaeckuil psii aakeHoB, oOmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKeHOB, SpP*-
ruOpuan3anmsi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHMS, 3aMELICHUS B O-IIOJIOKECHHE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS M XMMHUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4EHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI AJIKUHOB, SP-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKyJIbl OeH30ma. DU3WYECKUE CBOMCTBA apeHOB. XHUMHUYECKHC
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHU NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpe aJKWJIbHBIX pPAJUKaIOB, KapOOKCUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHYCCKHUM), PUGOPMUHT, MHUPOIH3.
[IpoaykTel mepepaboTKH HEPYTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKIY PA3TMYHBIMU KJIaCCaMU YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pactBopa miénour. B3auMoJieicTBHE NUTAIOTCHAJIKAHOB C MarHU€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUUYECKUX COCIMHEHMUSX. Hcnonp3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyYE€HHUS BEIIECTB M HX IPEBpaIlCHUM:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJIOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMHa4HBIM pacTBOpoM okcuaa cepebOpa(l)), kadecTBeHHOe OOHapyKEHHE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIIECTBaX, IOJYYEHHUE HSTHICHA U
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOAOPOIOB U TaJIOT€HIIPOU3BOAHBIX YIJIIEBOIOPOAOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOponHbIE CBS3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE CIUPTHI. [[eiicTBHE 3TaHOIA U METaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEaKIUM 3aMEIIeHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU
M HEOPraHWYEeCKUMH KHCJIOTaMH, KauyeCTBEHHas peakiusg Ha MHOr0aTOMHBIC
cupthl. [IpencraBieHne 0 MeXaHW3Me PEaKIUi HYKICO(PUIHHOTO 3aMeEIIeCHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrniocoObl osrydenust v npuMenenne penona. Genondopmanbaeruanas cMoia.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. XMMHUYECKHME CBOWCTBAa  aIbJCTHIOB W  KETOHOB:  pEaKUUU
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepusa u HoMeHKIaTypa. Ousndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KUCHOTHL. [loHSATHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apHHOBas, MNaJIbMUTUHOBAs, OJIEMHOBAs, JUHOJIE8AS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpeie.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIBACTUAHON
IpymI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxman,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemuionossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJAETH] HA PACKAIIEHHON MEIHOW MPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom meau(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapoonoBsie kucaoThl. ClioKHbBIE 3QUPBD.

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMUHBI — OpraHUYecKue NMpou3BOJHbIe amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOe BiAMsSHUE TPyNN aTOMOB B MOJIeKyJie aHuiInHa. OcoOEHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
NOJly4YeHUS U TPUMEHEHHE anudaTHUecKuXx amMHuHOB. llomyueHue aHunMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJaHuH. @OU3WYeCKHe CBOMCTBA aMHHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHbie nonumepbl. [lepBuyHas, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHe O€JIKOB B BOJE, JICHATypalus OEJKOB NMPU HArpeBaHUU, LIBETHBIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSS MOJIEKYJIsipHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJIUMETHIMETAKPUIAT, MOJHUKapOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXO0XJIECHUE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakiuy W/UIUM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYECKOro BEUIECTBA HAa OCHOBE €ro XWMHYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOILIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUW, TaK W TOHSITUH, MNPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kjerka, opraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHOoNOTHSA: TNHINEBBIE TMPOAYKTH, OCHOBBI PAlMOHATBHOTO THUTAHUS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW anemMeHT. M3oronel. CTpoeHue
ANIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAaHTOBBIC YHMCJIa. DHEPreTUYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTIO MEPHOJIOB
B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(DUTYpaIl HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepuonnueckoil cucTemsl
XUMHUYECKUX  JJIEMEHTOB C COBPEMEHHOM TEOpUEHM  CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM MW M[epuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUsl U JJUHA CBSI3U. [10NsIpHOCTD, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOT'O MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecrBa  MONEKYJIIPHOTO UM HEMOJIEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalusi. HacelllleHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanmsa XuMHUUECKUX peakiuii B HEOPraHUYECKOW M OpraHUYeCcKOn
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMoreHHbI€ U reTeporeHHsle peakuuu. Katanus n katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEILECTB, YYaCTBYIOIINX B
peakumu. [Ipunun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEUIECTB W HX NPEBpALICHUN:
pa3oKEeHUE TNEPOKCUAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOW PEAKIUU M TMOJOKEHUE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nueckue
CBOICTBa HEMETAJUIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpUMEpE KUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHUYECKUE CBOMCTBA. [ 'asioreHoBOAOpObl. BaxkHelIe KUCI0pOICOaAepKaILINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3on. JlabopaTopHble U MPOMBILUIEHHBIE CIIOCOOBI MOTYyYEHHUS
kuciopona. Ousznyeckre U XMMHUYECKHUE CBOMCTBA M NMPUMEHEHUE KHUCIOpoia U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHUCIOTHI U HX cojid. OcCOOEHHOCTH CBOMCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMenenune a3ora
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
ynoOpeHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, ero NoJiydeHue, BUIbI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKHX OdJIeMeHTOB. Harpuit u kanmii: mnomydyenue, (QusMueckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOWCTBA, INPHUMEHEHUE IIPOCTBIX BEIIECTB M HX COEAUHEHUHU.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.

OOmasi xapakTepucTuka MeTawioB moOounbix mnoarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKeJjie3a U €ro coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIUIaBOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (GU3MUECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpeHHue cepbl, docdopa, xkene3a, MarHus B
KUCJIOPOJC, M3Y4YEHUE KOJUICKIMU «MeTauibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
ne04Yeld, Ka4eCTBEHHbIE PEAaKIMM HAa HEOPTAaHMYECKHE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID.

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O Hay4YHbIX MeETOJaxX TIO3HAHUS M METOJIOJOTUA HAYYHOTO HCCIICIOBAHUSI.
Hay4Hble mpuHIMIBI OpraHU3allid XUMHUYECKOTO MPOU3BOACTBA. [IpombIiieHHbIC
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponps xumMuu B 00ecrieueHr YJHEPreTUUECKON OE30MTacCHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuia
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHn4ecKre U MUHEpaIbHbIE yI00OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B PEAKLUUU BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoBOM [JI0JIEW pPAaCTBOPEHHOTO BEIIECTBA, MAaCcCOBOM [JOJM W MOJSPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOpPraHUYEeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIAETCA YEPE3 UCIOJIb30BAHUE KAK
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, MPUHATHIX B OTIACITBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCU(PUKaILUs, MePUOAUIHOCTh, HAOIIOACHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHD,
BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, WICAJIbHBIN Ta3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCIIKH, )KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB M OTOK YHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHoMorus: XUMUYECKasi MPOMBIIIJIEHHOCTb, METAJUTYPTHs, CTPOUTEIIbHBIC
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIICHHOCTD,
dbapmareBTUUECKAs MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIHLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYarONIMMHUCS POCCHUICKON TpakJaHCKOW HACHTMYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAaMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTH CTaBUTH 1€ U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaxaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00sI3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax U TpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEILHOCTH TPU CO3JIaHHUH
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENLHBIX 3a/1a4, BHITTOJIHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YUCOHON ACITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY U HAy4YHOMY HACJICAHIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBA3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOM AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaJbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKHU 11€JIECOO00PA3HOr0 OTHOIICHUS K MPUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSTHUE MTPUPOIHON U COLMAIBHOU CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUHW XUMHH  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKTUKE, CIOCOOHOCTM M YMEHUS aKTUBHO MPOTUBOCTOSITh HJEOJOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBAaHUN PANMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOWM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO37aHMM HOBOM 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B pELIEHWU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, 00ECIICUECHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUA JJIsl aHallM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUSA IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO, UCCIE0BATENbCKOMN eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTAMU;

UMHTEpeca K 0COOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaaIbHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHUS  OOyUYaOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
MPOILIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCallbHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
TPAaMOTHOCTH M COITMAILHON KOMIIETEHITUN O0YJarOIIIIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMA U  PETYJATUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeCTBUSL:

CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNATh LENu ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICISITh XapAKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,
UCITIOJIb30BATh COOTBETCTBYIOLINE TOHSTHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBAaTh MPUYMHHO-CJIECACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJCeHHUS (MHAYKTUBHbBIC, JEAYKTHUBHbBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUHU CHUMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA3OBHIBATH MOJICILHBIE TIPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYeckas (opmysa, YpaBHEHHE XUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBaThH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMyJsipHasi JUTEparypa XUMHUYECKOTO COAEpKaHUsA, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orOope wuHpOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS YYEOHBIX 3aaau
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uH(popmaiuu (cxeMsbl, rpaduKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TIPE3CHTAIMEH pe3yJIbTaTOB IMO3HABATEIHHOU JCSATEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEeKTa, M (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOSITEJIbHO IIJITAHUPOBaTh W OCYIIECTBIISITh CBOK TO3HABATEIIBHYIO
JEeSITEIbHOCTh, ONpeAcisia €€ LeJd W 3aJayd, KOHTPOJMPOBaTb M IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3 PeKTUBHBIN CMOCO0 HMX pEIICHHS ¢ Y4ETOM TOJIyUCHHsS HOBBIX 3HAHUH O
BEIIECTBaX U XMMHUUYECKUX PEAKIIUSX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTo npeaMeTa «XUMHUs HaydyHble 3HaHUS, YMEHHUS U CLIOCOObI 1eWCTBUN
10 OCBOEHHIO, MHTEPHPETAMi U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTyalUsIX, a TAKKE B PEAJbHBIX )KU3HEHHBIX CUTYAIUsAX, CBSI3aHHBIX C XUMHUEN. B
[IpOrpaMMe II0 XUMHUM NIPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl IO TOJaM
WU3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE€ U 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJiMi B 00ECIEYEHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM DKOJIOTHYECKOM, SHEPTETUUECKONU U



NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHHM MEAUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIOTNIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroUe NOHITUS — XUMUYECKUI JIEMEHT, aTOM, SJIpO U 3JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBII 00BEM, YIJIEPOJIHBIN CKeNeT, (PyHKIIMOHAIbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOJAEPKAIINE OPraHWYECKHE COCOUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpALICHUS HHEPruM TPHU XUMHUYECKHUX PpEaKIHix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHUE 3HAHMSI, JIe)Kalllue B OCHOBE
NOHMMAaHHUS MPUUYMHHOCTUA U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MPEACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BaXXHEHMILIMX OPraHWYECKUX BEIIECTB B OBITY U MPAKTUUECKOU
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOIIA, TEpepaOOTKU HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pHbIE NPU3HAKU TOHATHUH,
yCTaHaBIMBaTh UX B3aUMOCBSA3b, UCIOJB30BATh COOTBETCTBYIOIINE MOHATUS NPHU
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHMYECKUX
BEILECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMH M PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEJCTBOM  COCTABJICHHS
AJNIEKTPOHHOIO OajlaHca JTUX peaKlMi, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X TOJHBIX M COKPAILIEHHBIX HOHHBIX YPaBHEHUH;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIACcCy/Tpynme COSAWHEHWH, JaBaTh WM Ha3BaHHUS 110 CHCTEMAaTHYECKOU
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJINKONb, (eHoN, (GopMaabIAeTHu/l, aleTaabIeTu/l, aleToOH, MypaBbHHAs
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAS CBS3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

cOPMHPOBAHHOCTh ~ YMEHHM  XapaKTEepHU30BaTh  COCTaB, CTPOCHHUE,
bU3MYeCKue W XUMHUYECKHE CBOWCTBA TUIMYHBIX NPEICTABUTENICH pPa3THMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, abJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX U CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSANHEHUN U
aMUHOB, aMHUHOKHUCIIOT, O€JIKOB, YTJEBOJOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ T€HETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TOATBEP)KIATh Ha KOHKPETHBIX IpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUHA OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIMSHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh UCTOYHUKHU YTJIEBOJIOPOTHOTO
Colpbs (He(Th, NTPUPOAHBIM Tra3, Yroyb), CHOCOOBI €ro MnepepadoTKu MU
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB IepepaboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUU, MOJICITUPOBAHUH, SKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSTD OCHOBHBIC oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3E€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

c(pOpMUPOBAHHOCTh YMEHUI: BBIABIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUU C
MNOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS 10 OPraHUYECKOM XUMHM JJs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUA SIBJICHUM, UMEIOIUX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMHUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMI: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUH  DKOJOTMYECKOW  OE30MacCHOCTH  IOCIEACTBUSL  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYECHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX pELICHUN
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATH U IMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCO/IEPKAIINX OPraHUYECKUX BEIECTB, PEIICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 1O pPAaCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
pE3yNbTATHI SKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOTHOM CPEAbl U JOCTHKEHUS €€ YCTOMYMBOTO PAa3BUTHUS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIcI nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILLIEHUS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JICHANPABICHHBIA IMOUCK
XUMUYECKON MH(OpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYIO MH(OpMaluio, nepepadaTbiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C MIOCTABIIEHHON y4eOHOM 3a/1aueH.



11 KUIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(OpMUPOBAHHOCTh MPEJACTABICHUNA: O MaTepuUaIbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSX M IMO3HABAEMOCTU SIBICHUI NPHUPOABI, O MECT€ M 3HAYECHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHUH HOBBIX MaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B O0ECHEYEHHH PAllMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBaHHK MHPOBO33PEHUS U OOIIEH KyJIbTypbl UENOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XHUMHYCCKHX  3HAHHWH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XHMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJICKYyJIa, BaJEHTHOCTbh, DJICKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCJICHHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENb, BOCCTAHOBUTEIb, TEIJIOBOH AddeKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEeBpAICHUs] SHEPTUM MPU XUMUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJCHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HWOHHO-MOJICKYJSIPHOM |
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; TIPEJACTABJICHUS O MEXaHU3Max XUMHYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKAaHUS, 0 XUMUYECKOM PaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAX;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISIBJISATh XapaKTePHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHUN HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUI;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
coCcTaBiIeHUs (OpMyJ BEUIECTB M  YPAaBHEHUMM XUMHUYECKUX  PpEaKIIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKasi, BOJAOPOAHAs), THUN KPUCTAUIMYECKOM pPEIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00Opa30BaHMsI KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMI:  KJIaccU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHUX OJJIEMEHTOB IME€PBOr0O—YETBEPTOTO MEPHOIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHHMI:  XapaKTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHME T€HETUYECKOM CBA3M MEXIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHMM;  peakuuyd  TUAPOJIN3a;  PEaKUuu
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEpe T'MIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHHUSI CKOPOCTHM XMMMUYECKOM pPEAaKIUM B 3aBUCUMOCTH OT pPa3IM4YHBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
J€Kalie B OCHOBE IPOMBIIIJIEHHOIO MOJYYEHUS CEPHOW KHUCIOThI, aMMHaKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOAbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
9KCIIEPUMEHT (PEasbHBIA U MBICIICHHBIH ), HCTIOIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U Uil OOBSICHEHUS XHUMHUYECKHMX SBJICHUH, HMEIOIIUX MECTO B MPHUPOAE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MNOHSATUSAMHU W TIPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osee 0CO3HAHHOTO TIOHMMaHUSI MaTepUaIbHOTO EAMHCTBA MHPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PaCUYETHl: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHASI KOHLIEHTPALIUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OZHOTO M3 YYacCTBYIOLIMX B PEaKUMU BEUIECTB; TEIUIOBOTO 3(pdekra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 HCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OMpeIeIEHHOW MAacCOBOM J10JIel pacTBOPEHHOTO BEILIECTBA WJIM JIaHO B M30BITKE
(MMeeT TpHMECH); AOJM BbIXOJA MPOAYKTa pEaKkUHUH; OOBEMHBIX OTHOIICHHM
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAHMUECKUX BEIECTB, ONPEEIICHIE
CpeIsl pPAacTBOPOB BEHIECTB C TMOMOINBIO HWHAWKATOPOB, HW3YUCHUE BIIHSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJIIOJIEHUEM TpaBUil 0€30MacHOro OOpallleHHs C BEUIECTBAMU U J1ab0paTOPHBIM
obopynoBaHueM, (GopMyJIHUpOBaTh I€Jb HCCICAOBAHUS, TMPEJICTABIATH B
pas3nu4HOil dopMe pe3ynabTaThl SKCIIEPUMEHTA, aHAJU3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIOIATh MPaBHIIa MOJIb30BAHUS XUMUYECKOM
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESITENbHOCTH B LENSAX COXPAHEHHUSI CBOETO 3JI0POBbs, OKPYKAIOUIEH MPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(OPMHPOBAHHOCTh YMEHUMW: OCYIICCTBISITh IEJICHANIPABICHHBIA TTONUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, cpeacTBa MaccoBoi nHpopManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.
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Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCKOH XUMHUH
[Ipenmer oprannyeckoit
xumun. Teopus cTpoeHUs
https://academycontent.apkpro.ru/lesson/a9f3d1915ele-
1.1 OpTaHUYECKUX 8
. 4e24-ac02-efb16fa49f6a
coenuHeHu A. M.
bytneposa
Hroro no paszneny 8
Paznes 2. Yriesogopoasbl
[Ipenenbuble
21 5 https://academycontent.apkpro.ru/lesson/258ddc06ec23-
. JIEBOIOPOABI —
YHICBOAOPOA 473c-b3d7-ed82fcaddd0?
AJIKaHbl, [IMKIOATKAHBI
Henpenenbaeie
59 pe 14 1 https://academycontent.apkpro.ru/lesson/4038171e4158-
. JIEBOJIOPObL: AJTKEHBI
YHIICBOAOPOA : 4bd1-ae98-18dc1cfb9399
AJKaIUEHbI, aJTIKUHbI
23 Apomarnyeckue 8 https://academycontent.apkpro.ru/lesson/d86d7d00d5b4-
' YTI€BOJOPOAbI (apeHH) 491d-aded-c3ddal9feefs
[IpupoiHbIE HICTOYHUKHT
2.4 YTJIE€BOIOPOAOB U UX 4 https://lesson.edu.ru/04/10
nepepaboTka
["asnorennpon3BoaHbIE
2.5 P A 4 1 https://lesson.edu.ru/04/10

YTJIEBOIOPOIOB
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Wroro no pazueny 35

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

https://academy-
3.1 Crnuptsl. Oenon 11 1 content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-
c04fa471694f

KapOonunbHubie
COCITUHEHUS: AJIBJICTH]IBI U

https://academycontent.apkpro.ru/lesson/8664b3190ba3-
3.2 keToHbl. KapOboHOBBIE 21 1 s/ . e ! :

4945-b076-cb7ae5858b90

KHACHOTEL. CI10KHBIE
a¢upsl. Kupbl

https://academycontent.apkpro.ru/lesson/709ce43adeb6-
4281-963b-01d2e212d4d0

3.3 VriaeBoasl 9 1

Hroro no paszneny 41

Pasnen 4. AzoTcoaepkamme opranudeckne coelMHeHUus

41 AMUHBI. AMUHOKHCIIOTEL. 12 1 2 https://academycontent.apkpro.ru/lesson/0c608a594c69-
' Benku 4481-839e-9205f201b73e
Hroro no paszneny 12

Paspnen S. BeicokoMoOJIeKy I pHBIE COCAUHEHUSA

51 Bricokomonexyssprere 6 1 https://lesson.edu.ru/04/10
COEIMHEHUS
Hroro mo pazneny 6
OBILIEE KOJIMYECTBO 102 3 6
YACOB I10 [TPOT'PAMME
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMHUYECKUX 11 https://lesson.edu.ru/04/10
anemenToB . 1. Menaeneera
19 Crtpoenue BeniectBa. MHOroo6pasue 21 1 https://lesson.edu.ru/04/10
' BEILIECTB
1.3 XUMUYECKUE pEeaKIuu 28 1 3 https://lesson.edu.ru/04/10
Hroro no paszneny 60
Pa3nen 2. Heoprannueckasi xumust
2.1 Hewmerast 40 1 3 https://lesson.edu.ru/04/10
2.2 MeTais 27 1 2 https://lesson.edu.ru/04/10
Hroro mo pazueny 67
Pazgea 3. Xumus u :Ku3Hb
MeToapl TO3HAHMS B XUMUH. XUMUS U
3.1 g 9 https://lesson.edu.ru/04/10
KU3Hb
Hroro 1o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 136 4 8

I[TPOIT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0 ble padoThbI

KonTpoabu

[MpakTnyeck
ue padoTbl

Jlara
U3YYeHH
b

JJIeKTPOHHBbIE HU(POBBIE 00pa3oBaTebLHbIE
pecypcsl

[Ipeamer u 3HaueHue
OpraHu4eCcKon
XUMUU,
MPEACTABICHUE O
MHOT'000pa3uu
OpraHUYEeCKUX
COETUHEHUN

https://academycontent.apkpro.ru/lesson/a9f3d1915
ele-4e24-ac02-efb16fa49f6a

ONEeKTpOHHOE
CTpOEHHE aToMa
yriieposia (OCHOBHOE
1 BO30YyX/1EHHOE
COCTOSIHHUSI).
Banentneie
BO3MO>XHOCTH aToma

yriaepoza

https://academycontent.apkpro.ru/lesson/a9f3d1915
ele-4e24-ac02-efb16fa49f6a

XumMmuueckas CBSI3b B
OpraHUYECKUX
COCUHEHUSX.
MexaHn3MBbI
oOpazoBaHms
KOBaJICHTHOM CBS3H,
CrocoOBI pa3pbiBa
CBsI3e

https://academycontent.apkpro.ru/lesson/a9f3d1915

ele-4e24-ac02-efb16fa49f6a
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Teopust cTtpoeHus
OpPraHUYECKUX
coenuHeHu A. M.
bytneposa

https://academycontent.apkpro.ru/lesson/c935a58ca

b0e-4c59-9dcf-20517ae4b52e

Buasl nzomepun:
CTPYKTYpHas,
MIPOCTPAHCTBEHHAS.
DNEeKTPOHHBIE

3¢ ekt B
MOJIEKYJIax
OpraHUYECKUX
COCTUHEHUN

https://academycontent.apkpro.ru/lesson/c935a58ca

b0e-4c59-9dcf-20517ae4b52e

[Ipencrasnenue o
KIaccupuKaluu u
cUCTEeMaTUYecKas
HOMEHKJIaTypa
(IUPAC)
OpraHUYECKUX
BELIECTB

https://academycontent.apkpro.ru/lesson/726ee099e
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Knaccudukanms
peakuuii B
OpraHUYEeCKON XUMHUHU

https://academycontent.apkpro.ru/lesson/726ee099e

139-410f-b8be-b4cb589aeadl

Cucrematusanus u
000011IeHE 3HAHUN
110 TEME

https://academycontent.apkpro.ru/lesson/726ee099e

139-410f-b8be-b4cb589aeadl

AJKaHBI:
TOMOJIOTUYECKUU P,
obmas hopmyina,
HOMEHKJIaTypa 1

https://academycontent.apkpro.ru/lesson/258ddcO6e

c23-473c-b3d7-ed82fcaddd02
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u3oMepus,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ

10

dusunueckue u
XUMUYECKUE
CBOICTBA AJIKAHOB

https://academycontent.apkpro.ru/lesson/258ddcO6e
c23-473c-b3d7-ed82fcaddd02

11

HaxoxacHne ankaHoB
B ipupoze. CriocoObt
MOJTYYCHUS U
MIPUMEHEHHE AJTKAHOB

https://academycontent.apkpro.ru/lesson/258ddc06e
c23-473c-b3d7-ed82fcaddd02

12

[{ukmoankaHbl: 00IIast
opmyua,
HOMEHKJIATypa U
H30Mepus,
0COOEHHOCTH
CTPOCHHUS H
XUMHYSCKHUX CBOMCTB,
CIOCOOBI MOJTYYEHUS
Y IPUMCHEHUE

https://academycontent.apkpro.ru/lesson/258ddcO6e
c23-473c-b3d7-ed82fcaddd02

13

Pemenne pacu€rHbix
3aja4 Ha
OIIpEIEIIEHUE
MOJIEKYJISIPHOU
bopMmyIbI
OpPraHUYECKOTO
BEIIECTBA 110
MacCOBBIM J0JISIM
aTOMOB DJIEMEHTOB,

https://academycontent.apkpro.ru/lesson/258ddc06e
c23-473c-b3d7-ed82fcaddd02
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BXO/IAIIHX B €70
COCTaB.
CucreMarusamus u
0000111eHNE 3HAHUHA
10 TEME

14

AJIKEeHBI:
FOMOJIOTUYECKUH P,
obmras popmyina,
HOMEHKJIATYpa,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII.
CrpykrypHas u nuc-
TpaHC-U30MEepHs
AJIKEHOB

https://academycontent.apkpro.ru/lesson/4038171e4

158-4bd1-ae98-18dc1cfb9399

15

dusnyeckue u
XUMHUYECKHE
CBOMCTBA aJIKECHOB.
[IpaBuno
MapkoBHHKOBa

https://academycontent.apkpro.ru/lesson/4038171e4

158-4bd1-ae98-18dc1cfb9399

16

CriocoObI mosryyeHust
U IPUMEHCHUE
AJTKEHOB

https://academycontent.apkpro.ru/lesson/4038171e4

158-4bd1-ae98-18dc1cfb9399

17

IIpakTryeckas pabora
Ne 1 o teme
"Ilonydyenue aTuiIeHa
1 U3y4eHUe ero
CBOMCTB"

https://academycontent.apkpro.ru/lesson/53cd23792

a45-43b1-9f67-7ebcdaf03ce0

18

Pemenue pacy€THbix

https://academycontent.apkpro.ru/lesson/4038171e4
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3a/a4 Ha
orpezeseHue
MOJIEKYJIAPHOU
hopmyIbI
OpraHUYEeCKOro
BELIECTBA

158-4bd1-ae98-18dc1cfb9399

19

AnKagueHEL:
CONPSIKEHHBIE,
M30JIUPOBAHHBIE,
KyMYJIHUPOBaHHBIE.
Ocobennoctu
3JICKTPOHHOTO
CTPOCHUS

https://lesson.edu.ru/04/10

20

XUMHUYECKHE
CBOMCTBa
CONPSIKEHHBIX
JINCHOB

https://lesson.edu.ru/04/10

21

Crnioco0sl nostyueHus
U IPUMECHEHUE
aIIKaIneHOB

https://lesson.edu.ru/04/10

22

AJIKUHBL:
TOMOJIOTHYECKHM AL,
ob1mas popmyna,
HOMEHKJIATypa,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKY,
(bu3UvecKue CBOMCTBA

https://lesson.edu.ru/04/10

23

XUMHYECKHE

https://lesson.edu.ru/04/10
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CBOMCTBA aJJKUHOB

24

KauectBeHHbIE
peaKIy Ha TPOHHYIO
CBS3b

https://lesson.edu.ru/04/10

25

CriocoOsI nostyueHust
Y IPUMEHEHUe
AIKWHOB

https://lesson.edu.ru/04/10

26

Pemenue 3amau:
pacu€rsl 110
YPaBHEHUIO
XUMHYECKON peakiuu

https://academycontent.apkpro.ru/lesson/7dada0278
448-418f-b416-fbaledd4ab6d

27

CucreMatusanus u
000011IeHrEe 3HAHUI
10 TEME

https://lesson.edu.ru/04/10

28

ApeHsr:
TOMOJIOTHYECKUH psf,
obmas popmyna,
HOMEHKJIaTypa.
ONEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ
OeH30J1a U TOTyOJIa,
ux Qusnyeckue
CBOMCTBA

https://academycontent.apkpro.ru/lesson/d86d7d00

d5b4-491d-aded-c3ddal9feefd

29

XUMHYECKHUE
CBOKCTBA apEHOB:
peaKuny 3aMEeIIECHUS

https://academycontent.apkpro.ru/lesson/d86d7d00

d5b4-491d-aded-c3ddal9feefd

30

XuMHUYECKHUe
CBOMCTBA apEHOB:

https://academycontent.apkpro.ru/lesson/d86d7d00

d5b4-491d-aded-c3ddal9feefd
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peakmuu
MIPUCOCTUHECHHS,
OKHCJICHHE
rOMOJIOI'0B O€H30J1a

31

OcobennocT
XUMHUYECKUX CBOMCTB
CTUpOJIa

https://academycontent.apkpro.ru/lesson/d86d7d00
d5b4-491d-aded-c3ddal9feefd

32

Pemenne pacu€rHbix
3aJa4 Ha
olpezesieHue
MOJIEKYJISIPHOM
dhopMyIibl
OpPraHU4ecKoro
BElIECTBA

https://academycontent.apkpro.ru/lesson/d86d7d00
d5b4-491d-aded-c3ddal9feefd

33

CriocoObl osryyeHus
U IPIMEHCHUE
apeHoB

https://academycontent.apkpro.ru/lesson/d86d7d00
d5b4-491d-aded-c3ddal9feefd

34

I'enernueckas cBs3b
MEXKY Pa3IMYHbIMU
KJ1accaMu
YIJIEBOAOPOJIOB

https://lesson.edu.ru/04/10

35

Pacuérrl 1o
YpaBHEHUSM
XHUMHYECKHX
peaKuui.
Cucremaruzanus u
0000111IeHNE 3HAHUI
110 TEMe

https://academycontent.apkpro.ru/lesson/d86d7d00

d5b4-491d-aded-c3ddal9feefd

36

IIpupoaHsbIit ras.

https://lesson.edu.ru/04/10
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[TorrytHbIC HETIHBIC
rassbl

37

KamenHnslit yroyib u
MIPOJYKTHI €T0
nepepadboTKu

https://lesson.edu.ru/04/10

38

Hedtp 1 ciocoOwr eé
nepepadoTKH.
IIpumeHeHue
MIPOAYKTOB
nepepadoTku HePTH

https://lesson.edu.ru/04/10

39

I'eneTnyeckas CBsI3b
MEXKY Pa3JInYHbIMU
KJlaccaMH
YTJIEBOJOPOAOB

https://lesson.edu.ru/04/10

40

I"anorenonpounsBoaH
bI€ YTJIEBOJOPOIOB:
3JIEKTPOHHOE
CTPOCHME; peaKLuu
3aMeIlleHus rajoreHa

https://lesson.edu.ru/04/10

41

HeiicTBue menouei
Ha
TraJIOTCHIIPOU3BOJIHBIC
. BzanMmoneiictBue
JIMTAJIOT€HAIKAHOB C
MarHveM U IIUHKOM

https://lesson.edu.ru/04/10

42

Cucremaru3zanus u
0000111eHNe 3HAHUH
0 pazjerny
"Yrnesonopoast"

https://lesson.edu.ru/04/10
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43

KontponpHas padota
10 TEME
"YraeBogopoib"

https://lesson.edu.ru/04/10

44

[Ipenenvubie
OJHOATOMHEIE
CIUPTHIL:
FOMOJIOTUYECKUH P,
obmras popmyina,
CTPOCHHE MOJICKYI,
HU30Mepus,
HOMEHKJIATypa,
KJaccudukanms,
(hu3uvecKre CBONCTBA

https://academycontent.apkpro.ru/lesson/5439c18b7
440-4b6f-bf84-c04fad71694f

45

XUMHUYECKHE
CBOMCTBA
MpeeTbHBIX
OJTHOATOMHBIX
CIIUPTOB

https://academycontent.apkpro.ru/lesson/5439c18b7
440-4b6f-bf84-c04fad71694f

46

CriocoOsl nostyueHust
U IPUMECHEHUE
OJTHOATOMHBIX
CIUPTOB

https://academycontent.apkpro.ru/lesson/5439c18b7
440-4b6f-bf84-c04fad71694f

47

[IpocTeie a¢upst:
HOMEHKJIATypa U
HU30Mepus,
0COOEHHOCTHU
(bUBUIECKUX U
XHMHYECKHX CBOMCTB

https://academycontent.apkpro.ru/lesson/5439c18b7
440-4b6f-bf84-c04fad71694f

48

MHoroatoMHEbIE

https://academycontent.apkpro.ru/lesson/461aa9c8c
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KapOOHOBBIX KUCIIOT
Ocobennoctu
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62 KHCJOTHI. content.apkpro.ru/lesson/b4feaa043438-4b57-a3ec-
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XUMHAYECKUE
CBOHCTBa 3(UPOB

https://academycontent.apkpro.ru/lesson/71ac43f2a
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Pemenne pacu€rHbix
3aJ1a4: 110 YpaBHEHUIO
XUMHYECKOU
peakuuu, Ha
oIpeJiesieHue
MOJIEKYJISIPHOM
bopMmyIbI
OpPraHUYECKOTO
BelIeCTBa

https://lesson.edu.ru/04/10
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[IpakTnueckas pabora
Ne 3. Pemienue
AKCTIEPUMEHTATBHBIX
3ajad4 1o Teme
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KUCHOTHL. CIIOKHBIE

s¢upsr"
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CBOICTBA (THIPOJIN3)

https://academycontent.apkpro.ru/lesson/71ac43f2a
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COJIEp>KaIINX OCTATKU
HemnpeeabHbIX
HUPHBIX KUCIIOT.
Kupsl B npupoje

0d4-4945-a0eb-1e59cd5f4dof

72

Mpg11a KaK coJtu
BBICIINX KapOOHOBBIX
KHUCJIOT, KX MOIOIIIEE
neucreue. Ilonstue o
CHHTETHYECCKHUX
MOIOIIIUX CPEICTBaX
(CMCO)

https://lesson.edu.ru/04/10
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I'enetnueckas cBsI3b
yIIEBOJIOPOAOB U
KHUCJIOPOJICOAEPKAITI
X OpraHUYeCcKuX
BEIIIECTB

https://lesson.edu.ru/04/10
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Pacuétrl mo
YpPaBHEHUAM
XUMHYECKUX PEAKIUN

https://lesson.edu.ru/04/10
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CucreMatusanus u
0000111eHNE 3HAHUHA
10 TEME

https://lesson.edu.ru/04/10
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O61mas
XapaKTepUCTHKA
YTJIEBOJIOB H
KIacCupuKaIus
yIIEBOJIOB (MOHO-,
JTU- ¥ TIOJTUCAXaPHU/IbI)

https://lesson.edu.ru/04/10

77

MoHocaxapubl:

https://academycontent.apkpro.ru/lesson/709ce43ad
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¢dusnueckue cBoiicTBa
1 HaXO0XKJIEHUE B
pupoe

eb6-4281-963b-01d2e212d4d0
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[Ipumenenue
TJIFOKO3bI, €€
3HAYCHUE B
KU3HEACATCILHOCTH
Opranu3Ma

https://academycontent.apkpro.ru/lesson/709ce43ad

eb6-4281-963b-01d2e212d4d0
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Jucaxapubr:
caxaposa, MaJbT03a 1
nmakto3a. Haxoxmenue
B IIPUPOJIC U
MIPUMCHCHHE
JCaxapuioB

https://academycontent.apkpro.ru/lesson/709ce43ad

eb6-4281-963b-01d2e212d4d0
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[Tonmcaxapumpt:
CTPOCHHE
MaKpOMOJIEKYI,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA,
IIPUMEHEHNE

https://academycontent.apkpro.ru/lesson/709ce43ad
eb6-4281-963b-01d2e212d4d0
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TToustue 00
HCKYCCTBEHHBIX
BOJIOKHAX

https://lesson.edu.ru/04/10

82

Pemenne pacueTHbIX
3a7a4 Ha
orpeieNeHue 10NN
BBIX0/]1a TTPOTYKTa
peaKIu OT

https://lesson.edu.ru/04/10
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TECOPETUYECCKHU
BO3MOXXHOTI'O

83

Cucremarusanus u
0000111eHNE 3HAHUHA
0 pasaeny

84

KonTponbnas pabora
o TeMe
"Kucnoponconepkarg
1€ OpraHuYeCcKue
coelMHEeHUS "

https://lesson.edu.ru/04/10

85

AMUHBIL:
Knaccuukanus,
CTPOEHUE MOJIEKYII,
obmas popmyna,
u3zomepus,
HOMEHKJIaTypa
¢u3nueckue cBoiicTBa

https://academycontent.apkpro.ru/lesson/0c608a594

€69-4481-839e-9205f201b73e

86

XHUMHUYECKHE
CBOICTBa
anupaTUIECKUX
aMHHOB

https://academycontent.apkpro.ru/lesson/0c608a594

€69-4481-839e-9205f201b73e
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AHWIVH: CTPOEHHUE
aHWJINHA,
0COOEHHOCTHU
XAMHYECKHX CBOMCTB
aHWJIMHA

https://academycontent.apkpro.ru/lesson/0c608a594

€69-4481-839e-9205f201b73e

88

CriocoObI mosryyeHust
U IPUMEHCHUE
anmudaruaecKkux

https://academycontent.apkpro.ru/lesson/0c608a594

€69-4481-839e-9205f201b73e
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AdMHHOB

89

AMMHOKHCIIOTEHI:
HOMEHKJIaTypa 1
HU30MepHs,
buznveckue
cBoiicTtBa. OTHCIbHEBIC
MPEACTaBUTEIH O
aMUHOKUCJIOT

https://academycontent.apkpro.ru/lesson/c2f2f3d743

d1-4873-ace0-78ecab009628

90

XHUMHYECKHE
CBOICTBA
aMHHOKHCIIOT, UX
OMOJIOTUYECKOE
3HAYEHHUE
AMHHOKHCJIOT.
CuHTe3 ¥ TUIPOIH3
IIENTHIOB

https://academycontent.apkpro.ru/lesson/c2f2f3d743

d1-4873-ace0-78ecab009628

91

benku kak
MIPUPOTHBIC
TTOJTUMEDHI;
CTPYKTYpPBI O€ITKOB

https://academycontent.apkpro.ru/lesson/c2f2f3d743
d1-4873-ace0-78ecab009628

92

XUMHYECKHUE
CBOMCTBA OEJIKOB

https://academycontent.apkpro.ru/lesson/c2f2f3d743
d1-4873-ace0-78ecab009628

93

A3oTcoaepkalime
reTepOLMKINYECKNE
COEIMHEHMUS.
HyxnenHnosbie
KHCJIOTBI: COCTaB,
CTPOEHHUE U
Ouosornueckas pojb

https://academycontent.apkpro.ru/lesson/c2f2f3d743
d1-4873-ace0-78ecab009628
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94

[IpakTuueckas pabora
No 4. Pemienne
AKCIIEPUMEHTAILHBIX
3a/1a4 1o TemMe
"A3oTcoaepKaiiue
OpraHHYECKHe
coeIuHEeHUS "

https://lesson.edu.ru/04/10

95

[IpakTuueckas pabora
Ne 5. Pemienue
AKCIICPUMEHTAIIbHBIX
3a71a4 10 TEME
"Pacrio3HaBanue
OpraHUYECKUX
coeqrHeHnn"

https://lesson.edu.ru/04/10

96

KonTponbnas pabota
o TeMe
"A3oTcoaepKaiine
OpraHHYECKUe
coeTuHEeHHS "

https://lesson.edu.ru/04/10

97

OCHOBHBIE TTOHSTHUSA
XUMHH
BBICOKOMOJICKYJISIPHBI
X COCIUHECHUN 1
METOAbI X CHHTE3a
—TIOMUMEepHU3alus U
IIOJINKOHIEHCAITHS

https://lesson.edu.ru/04/10

98

IImactmaccel.
VYrunuzanusa u
nepepaboTka

https://lesson.edu.ru/04/10
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IIJ1aCTHKa

99

DJIaCTOMEPBI:
HaTypaJbHbIN
CUHTETHYECKHE
Kaydyku. Pe3una

https://lesson.edu.ru/04/10

100

Bookna:
HaTypaJbHEbIE,
HCKYCCTBEHHBIE,
CHHTETHYECKHE.
[Tonumepst
CIICI[UAIBHOIO
Ha3HAYEHUS

https://lesson.edu.ru/04/10

101

[IpakTrueckas pabota
Ne 6. Pemenue
AKCIIEPUMEHTAITBHBIX
3a71a4 10 TEME
"PacriosnaBanue
IracTMacc u
BOJIOKOH"

https://lesson.edu.ru/04/10

102

O60061eHue 1
CUCTEeMaTU3alUs
M3Y4YEHHOTO
MaTepuaia 1o Teme
"BbICOKOMONEKYJIISIPH
ple coequHeHusa"

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102
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https://lesson.edu.ru/04/10
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie = IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl

Atom. CocTaB aTOMHBIX sJIEP.

1 i 1 https://lesson.edu.ru/04/10
XUMHYECKHUH d1eMeHT. M30TOIIhI
CTpoeHHeE AIEKTPOHHBIX 000JI0UEK

2 p P 1 https://lesson.edu.ru/04/10
aTOMOB, KBAHTOBBIE YHCIIa
Knaccudukanusa XuMuueckux

3 b 1 https://lesson.edu.ru/04/10
9JIEMEHTOB (S-, P-, d-, f-3;1eMenTHI)
Pacnipenenenue 351eKTpOHOB 110

4 1 https://lesson.edu.ru/04/10
ATOMHBIM OpOUTATISAM
DNeKTPOHHBIE KOH(UTYpAITH aTOMOB

5 3JIEMEHTOB B OCHOBHOM H 1 https://lesson.edu.ru/04/10
BO30YKIAEHHOM COCTOSIHUH
DIIEKTPOHHBIE KOH(MDUTYpaAllUA HOHOB.

6 p uryp 1 https://lesson.edu.ru/04/10
DIIEeKTPOOTPULIATETEHOCTh
CocTaBiieHue 3IEKTPOHHBIX (hOPMYII U

7 p bopmy. 1 https://lesson.edu.ru/04/10
CXEM aTOMOB
Ilepuoauueckuii 3aK0H U
[Tepuonnueckas cucTeMa XUMHUYIECKUX

8 anemeHToB 1. Y. Menpeneena, CBA3b C 1 https://lesson.edu.ru/04/10
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB
XapaKTepHuCTHKA 3JIIEMEHTOB 10

9 P P N 1 https://lesson.edu.ru/04/10
MOJIOKEHUIO B MEPUOANIECKOM
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CHCTEMCE

10

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX
MU MIPOCTHIX M CIIOKHBIX BEIIECTB 10
rpyIIaM U epuoaam

https://lesson.edu.ru/04/10

11

Cucremarusanusa 1 00001eHe 3HAHUNA
10 TEME

https://lesson.edu.ru/04/10

12

Buapl xuMudeckoi cBsizu. MexaHH3Mbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.

https://lesson.edu.ru/04/10

13

Bonoponnas cs3b.
MeXMOJIEKYIISIPHBIE B3aUMOJEHCTBUS

https://lesson.edu.ru/04/10

14

BaneHTHOCTE 1 BaJICHTHBIC
BO3MOXKHOCTH aTOMOB. CBS3b
AJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C UX
F€OMETPUUECKUM CTPOECHUEM

https://lesson.edu.ru/04/10

15

IIpencraBienus 0 KOMIIEKCHBIX
COEIMHEHMSIX: COCTaB U HOMEHKJIATypa

https://lesson.edu.ru/04/10

16

KoMmmiiekcHble cOeTMHEHMS.
XUMHYECKHE CBOMCTBA

https://lesson.edu.ru/04/10

17

BemectBa MOJICKYJIAPHOT'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Tunel
KPUCTATNINYCCKUX PCUICTOK U CBOMCTBaA
BCIICCTB

https://lesson.edu.ru/04/10

18

MHuoroo0pa3ue BEIecTB B OKPYKaroIIeM
Mupe. SIBleHre aJuIoTPONu

https://lesson.edu.ru/04/10

19

MHuoroo0pa3ue BEIecTB B OKPYKaroIIeM
Mupe. SBneHune nzoMepun

https://lesson.edu.ru/04/10

20

ITonsTue o JUCIICPCHBIX CUCTEMAX.

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

[TpencraBienue 0 KOJUIOUIHBIX
pacTBopax

HUctuaabIC PaCTBOPBI: HACBINICHHEBIC U

21 https://lesson.edu.ru/04/10
HEHACBIILIEHHBIE, PACTBOPUMOCT.

22 Kpucramnoruaparb
CriocoObI BeIpaKeHHS KOHIICHTPAIUH

23 https://lesson.edu.ru/04/10
pacTBOpOB
Perrenue 3agad ¢ MCIIOIb30BaHUEM

24 HOHATHA ""MaccoBas JOJIA https://lesson.edu.ru/04/10
pacTBOPEHHOTO BEWIECTBA.
Perrenue 3agad ¢ MCIIOIb30BaHUEM

25 " " https://lesson.edu.ru/04/10
MOHATUSL "MOJISIpHAst KOHIIEHTpaIUs
Pemenue 3amay ¢ UCIIOIBE30BaHUEM

26 " https://lesson.edu.ru/04/10
MOHSATHUS " pACTBOPUMOCTHY
Pemenue 3amay ¢ UCIIOJIBL30BaHUEM

27 " https://lesson.edu.ru/04/10
IMOHSTHUA " cCMecHy
Knaccudukanus 1 HoMeHKIaTypa

28 b yp https://lesson.edu.ru/04/10
HEOPTraHWYECKUX BEIECTB
XUMHYECKHE CBOWCTBA

29 https://lesson.edu.ru/04/10
HEOPTaHWYECKUX BEIIECTB
I'eneTnyeckas CBsA3b OCHOBHBIX

30 https://lesson.edu.ru/04/10
KJIACCOB HEOPTaHWYECKHUX BEIIECTB
CucreMmarusanus 1 0000IeHNEe 3HAHUN

31 https://lesson.edu.ru/04/10
10 TEME
KonTponbhas pabota no remam
"Ctpoenune atoma. [lepuoguueckuii

32 p p https://lesson.edu.ru/04/10

3akoH U llepuoanueckas cucrema
XUMHYECKHX 31eMeHToB /1. H.
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MenneneeBa", "CTpoeHue BeliecTBa.
MHuoroo6pa3ue BeriecTs"

33

Knaccudukanmss XaMUYECKUX peaKInii
B HEOPraHUYECKON U OpraHuYeCKOU
XUMHH. 3aKOH COXPAaHEHHS MacChl
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAILCHHS YPHEPTUU TIPU
XUMHUYECKUX PEaKIUIX

https://lesson.edu.ru/04/10

34

Pemenne 3a1a4 Ha BBIYUCJIICHUS C
HCIIOJIb30BAHHUEM CTCXUOMCTPHUICCKUX
3aKOHOB

https://lesson.edu.ru/04/10

35

TemnoBbie 3G GEKTH XUMUYECKHX
peakuuii. Tepmoxummuyeckne
ypaBHEHUS

https://lesson.edu.ru/04/10

36

Brrunciaenus mo YpaBHCHHUAM
XUMHUYCCKHUX peaKI_II/II\/'I n
TCPMOXUMHUYCCKUM YPaBHCHUSAM

https://lesson.edu.ru/04/10

37

CKOpOCTbh XMMMUYECKOH pEaKLuH, €€
3aBHCUMOCTH OT Pa3INYHBIX (PAKTOPOB.
Kartanu3 u karanu3atopsl

https://lesson.edu.ru/04/10

38

Karanu3 u katanuzaropsl

https://lesson.edu.ru/04/10

39

T'omorennsie u FETCPOrcHHLIC pCAKIINN

https://lesson.edu.ru/04/10

40

[IpakTuueckas padora Ne 1 o reme
"BnusiHue pa3nnyHbIX GaKTOpOB HA
CKOPOCTh XUMHUYECKOW peakinu"

https://lesson.edu.ru/04/10

41

OO6paTtumble U HEOOpAaTHMBbIE pEaKIUu.
XUMHUYECKOE pABHOBECHE

https://lesson.edu.ru/04/10

42

KoncTanTa paBHOBeCHS
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[TpakTuueckas padota Ne 2 o Teme

43 "BiustHue pa3nudHbIX GakTopoB HA https://lesson.edu.ru/04/10
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"
DNEKTPOIUTHYECKAS TUCCOLUAITHS.

44 CwiibHBIC U CTa0bIe DJICKTPOIUTHI. https://lesson.edu.ru/04/10
Crenens AMCCOLUALINU

45 CHIbHBIC U CJTA0BIC DJICKTPOJIUTHI. https://lesson.edu.ru/04/10
CreneHp AMCCOLUALINN
Honnoe npousseaenue Boasl. Cpena

46 BOJHBIX PacTBOPOB. BonopoaHsIii https://lesson.edu.ru/04/10
nokazatenb (pH) pactBopa

47 I'maponus coneil. https://lesson.edu.ru/04/10

48 CocraBneHre ypaBHEHUHN THIPOJIHA3a https://lesson.edu.ru/04/10

49 Peaknnn, nmporekaromue B pacTBOpax https://lesson.edu.ru/04/10
AJIIEKTPOIUTOB
[IpakTuueckas pabora Ne 3 o Teme

50 "XUMHUECKHE PEAKIIUU B PACTBOPAX https://lesson.edu.ru/04/10
AJIEKTPOIUTOR"

51 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC httos://lesson.edu.ru/04/10
peaKkiuu.

52 Bakieiiiiie okncanTe It i https://lesson.edu.ru/04/10
BOCCTAaHOBUTEIHN

53 Mertoa snekTpoHHOro OanaHca https://lesson.edu.ru/04/10

54 MeTton 31MeKTOHHO-MOHHOTO OanaHca https://lesson.edu.ru/04/10

55 DNEKTPOIN3 PACTBOPOB U PACIIABOB httos://lesson.edu.ru/04/10
BEILECTB

56 CocraBiieHUE ypaBHEHUHN AJIEKTPOIU3A httos://lesson.edu.ru/04/10

pacIIaBoB U pacTBOPOB
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57 Peuienue 3aa4d pa3iM4HbIX TUIIOB https://lesson.edu.ru/04/10

58 Peuienue 3aa4d pa3iM4HbIX TUIIOB https://lesson.edu.ru/04/10
Cucremarusanus 1 0000IeHNE 3HAHUI

59 " B o " https://lesson.edu.ru/04/10
1o TemMe "XHUMHUYECKHE PEeaKIuu
KourponsHaas pabora no teme

60 " P P " https://lesson.edu.ru/04/10

XHUMHYECKUE PEAKITUN

[TonoxxeHne HEMETAILIOB B
[Tepuonueckol cucTeMe XUMHUYECKUX

61 https://lesson.edu.ru/04/10
sneMenToB . 1. MenneneeBa u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.

62 dusnyeckue cBOUCTBAa HEMETAILIIOB https://lesson.edu.ru/04/10
AnoTponusi HeMETauIoB (Ha IpUMepe

63 KHCII0pOJ1a, cephl, (hocopa 1 https://lesson.edu.ru/04/10
yriepojia)
Bonopox: noxydenue, hpusnueckue u

64 HOP yqv ¢ https://lesson.edu.ru/04/10
XHUMHUYECKHUE CBOICTBA.

65 IMuapuner https://lesson.edu.ru/04/10
T"anoreusl: HaXx0XAECHUE B IPUPOJIE,

66 PHpoa https://lesson.edu.ru/04/10
CIIOCOOBI TOJTYUYEHHUS.
I"anoreHs!: pu3ndecKre U XUMHUUYECKHE

67 N ¢ https://lesson.edu.ru/04/10
CBOIiCTBa
I"anorenoBonopoasl. Baxxnenmme

68 KHUCJIOPOJCOAEPKAIINE COCTUHEHUS https://lesson.edu.ru/04/10
rajJoreHoB
Bakuelmue KuciIopoacoaepxamnimue

69 poACOLepHaIl https://lesson.edu.ru/04/10
COEIUHEHNS TaJIOTE€HOB
JlaGopaTopHBIE U IIPOMBIIIIEHHEIE

70 patop P https://lesson.edu.ru/04/10

CIIOCOOBI TIOyYEHUS TaJIOTCHOB.
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[IpuMeHeHue raJoreHoB U X
COCIMHEHUN

[TpakTuueckas padora Ne 4. Pemnenue

71 3KCTIEPUMEHTAIIBHBIX 33J1a4 110 TEME https://lesson.edu.ru/04/10
"T"asiorens”
Kucnopon: naboparopHsie u

72 IPOMBIIIJICHHBIE CIOCOOBI MOTyYSHHUS, https://lesson.edu.ru/04/10
¢u3nUecKrue ¥ XUMHYECKHE CBOWCTBA.

73 O3oH. [Ipumenenue kucioposaa u
030Ha

74 OKcubl ¥ IEPOKCUIBI https://lesson.edu.ru/04/10

75 Pemenne 3a1a4 pa3au4HbIX TUIIOB https://lesson.edu.ru/04/10
Cepa: Hax0KJIeHUE B IPUPOJIE,

76 CHocoObI OJTyYeHUs!, PU3NYECKUE U https://lesson.edu.ru/04/10
XUMUYECKHE CBOWCTBA

77 CepoBoaopon, cyabpuast https://lesson.edu.ru/04/10

78 iii??poﬂconepmamne COCHMHEHIA https://lesson.edu.ru/04/10

79 Oco0eHHOCTH CBOICTB cepHOM https://lesson.edu.ru/04/10
KHUCIIOThI
[TpakTrueckas padota Ne 5. Pemenue

80 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME https://lesson.edu.ru/04/10
"Cepa u e€ coenuHeHus"
A30T: HaX0X/JIEHNE B IPUPOJIE,

81 crioco0s! HOque\I,{HH’ Qunaccine i https://lesson.edu.ru/04/10
XUMHUYECKHE CBOICTBA. AMMHUAK,
HUTPUIBI

82 AMMUak, HUTPUJIbI https://lesson.edu.ru/04/10
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Kucnopoacoaeprxarniue CoeTMHEHHS

83 https://lesson.edu.ru/04/10
azoTa.

84 Oco0OeHHOCTH CBOMCTB a30THOI
KHUCIIOThI
[IpuMeHeHue a30Ta U ero COeAMHEHU M.

85 https://lesson.edu.ru/04/10
A3oTHBIE yi0OpeHus
®ochop: HaxOXkIEHNE B IPUPOJIE,

86 CIocoObI ONy4YeHUs!, PUINYECKUE U https://lesson.edu.ru/04/10
XUMHYECKHE CBOWCTBA.

87 Dochunsr u hochun https://lesson.edu.ru/04/10
Oxkcunsl pocdopa,

88 docdopconepxkamme kucinotel. Conu https://lesson.edu.ru/04/10
(dhochopHON KUCIIOTHI

89 HpHMeHeHIEe Gocopa u ero https://lesson.edu.ru/04/10
coenuHeHuil. ocpopHbie y100peHUs
[IpakTuueckas pabora Ne 6. Pemenue

90 AKCIIEPUMEHTAIIBHBIX 33a4 110 TEME https://lesson.edu.ru/04/10
"A3oT 1 pocop u ux coenuHeHus"
VYriepoa: HaxoXJIeHUE B IPUPOJIE,

91 AIIOTPOMHAIC MOZHKAILHH; . https://lesson.edu.ru/04/10
¢du3nueckre 1 XUMUYECKHE CBOMCTBA,
IIPUMEHEHNE
Oxkcun yrnepona(ll), oxcun

92 yraepona(lV), yronpHast kuciaora v e€ https://lesson.edu.ru/04/10
coiu

93 Pewienue 3ana4 pa3an4HbIX TUIIOB https://lesson.edu.ru/04/10

94 KpemHHi: HaXO:KICHHC B IPUPOAC, https://lesson.edu.ru/04/10

CIocoObI MOJTydeHUsl, PU3NUECKHUE U
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XMMHYECKHE CBOMCTBA

Oxkcua kpemuaus(1V), kpemarneBas

95 https://lesson.edu.ru/04/10
KHCJIOTA, CUJIMKATBI
[IpuMeHeHne KpeMHUS U ero

96 coequHennit. CTEKJ0, €ro noy4eHue, https://lesson.edu.ru/04/10
BH/JIbI CTEKJIA

97 Penrenue 3a7a4 pa3nnyHbIX TUIIOB https://lesson.edu.ru/04/10

98 CI/ICTeMa”TmauI/Iﬂ u 06"06IJ_leHI/Ie 3HaHUI https://lesson.edu.ru/04/10
o reme "Hemeraisl

99 FOHTPOHBHM.I. padora o Tese https://lesson.edu.ru/04/10

Hemeranisl

100 AHAIIH3 PE3YILTATOB KOHTPOIILHOM https://lesson.edu.ru/04/10
paboThl, KOPPEKITUs OMHOOK
[Tonmoxenne meTaioB B
[Tepuoandeckoil cucTeMe XUMHUECKIX

101 aneMeHTOB. OCOOEHHOCTH CTPOEHUS https://lesson.edu.ru/04/10
AJIIEKTPOHHBIX 000JIOYEK AaTOMOB
METaJIIOB
OO6mue ¢puznueckre CBOMCTBa

102 MeTaJuIoB. [IpuMeHeHrne MeTamioB B https://lesson.edu.ru/04/10
OBITY M TEXHUKE

103 Cruase MeTanios. Kopposus https://lesson.edu.ru/04/10
METaJIOB

104 Pemenue 3aga4 pa3nu4HbIX TUIIOB https://lesson.edu.ru/04/10
DNEKTPOXUMUYECKUN P HAIPSKEHUIM

105 MeTaiioB. O0IKe criocoObl MOTyYeHUS https://lesson.edu.ru/04/10
METaJIOB

106 OO0mmas xapakrepucTuka MetamioB |A- https://lesson.edu.ru/04/10
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rpynnsl [lepuoandeckoi cuctembl
XUMHYECKUX 3JeMeHTOB. HaTpuii u
KaJuii: mojgy4yeHue, Gusndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUIN

107

Oo6mas xapakrepuctuka metamion |1A-
rpymsl llepruoanyeckoi cucrteMbl
XAMHYECKHUX JIEMEHTOB. Maruuii u
KaJIBLIWI: TTOJTy4eHue, (pUu3n4ecKkue u
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUIN

https://lesson.edu.ru/04/10

108

JKécTkoCcTh BOIBI U CIIOCOOEI €8
YCTpaHEHUs

https://lesson.edu.ru/04/10

109

AmoMuHUI: IMOJIy4YCHHC, (bI/IBI/I‘leCKI/Ie )51
XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC

https://lesson.edu.ru/04/10

110

AmdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTFOMUHUS,
TUPOKCOKOMILIEKCHI aJIIOMUHUS, UX
pUMEHEHNE

https://lesson.edu.ru/04/10

111

Pemenne 3a1a4 pas3sjIM4YHbIX TUIIOB

https://lesson.edu.ru/04/10

112

[TpakTrueckast paborta Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Merasl TJ1aBHBIX OArpymm”

https://lesson.edu.ru/04/10

113

OO01ast XxapakTepUCTHKA METAJIJIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepuoanyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB

https://lesson.edu.ru/04/10
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dusnyeckue U XUMHYECKHE CBOMCTBA

114 https://lesson.edu.ru/04/10
Xpoma

115 (DI/ISI/I‘ICCKI/IUe 1 XUMHUYECKHE CBOMCTBA https://lesson.edu.ru/04/10
COCIMHEHHUI XpOMa, UX TPUMEHEHUE

116 Baxnelve coeMHeHUs Mapratiia. https://lesson.edu.ru/04/10

117 Hepmanrasar Kannﬂ’u ero https://lesson.edu.ru/04/10
OKHUCJINTEIbHBIC CBOMCTBA
®Ou3nyecKue U XUMUYECKHE CBOMCTBA

118 )kenesa. [lonyyenne u npumeHenue https://lesson.edu.ru/04/10
CILJIAaBOB KeJe3a
du3nyecKue U XUMUYECKHE CBOMCTBA

119 . https://lesson.edu.ru/04/10
COCMHCHHH Kene3a.
dusndyeckre U XUMUYECKIE CBOMCTBA

120 MeIM B €€ COeqUHEHNI, nX https://lesson.edu.ru/04/10
MIPUMEHEHUE
dusndyeckre U XUMHYECKHE CBOMCTBA

121 IIMHKA U €T0 COeTUHEHUM, NX https://lesson.edu.ru/04/10
MIPUMEHEHNE

122 . 'mapokCcoOKOMIUIEKCHI IMHKA https://lesson.edu.ru/04/10
[TpakTrueckas pabota Ne 8. Pemenue

123 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME https://lesson.edu.ru/04/10
"Mertaibsl TOOOYHBIX oArpymm"”

124 | Pemenue 3a1a4 pa3au4HbIX TUIIOB https://lesson.edu.ru/04/10
O06o0mIeHre U cucTeMaTH3aIus

125 MU3y4EHHOI'0 MaTepHalia 1o TeMe https://lesson.edu.ru/04/10
"MeTramibr"

126 Konrponras pabora no Teme https://lesson.edu.ru/04/10

"Merauter"
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127

AHanu3 pe3yJbTaTOB KOHTPOJIBHOM
paboThI, KOPPEKIIHS OIMHUOOK

https://lesson.edu.

ru/04/10

128

Poinp xuMun B o0ecieueHUn
YCTOIZHHBOFO Pa3BUTHA YCIIOBCUYECCTBA.
ITonsarue o Hay4YHBIX ME€TOJax
HCCICca0BaHus BCIICCTB

https://lesson.edu.

ru/04/10

129

HayuHble npuHIUITBI OpraHU3aluu
XUMHYECKOTO MPOU3BOJICTBA.
[TpoMEbITIIeHHBIE CTIOCOOBI TIOTYYCHUS
Ba)XKHEHIIINX BEIICCTB

https://lesson.edu.

ru/04/10

130

XUMHUYECKOE 3arpsi3HEHUE
OKpY>KaIoIEH Cpelibl U €ro
MOCJIEICTBUS

https://lesson.edu.

ru/04/10

131

XuUMUs U 300pPOBbLEC UCJIOBCKA.
.HCI(apCTBCHHBIe cpeacTBa

https://lesson.edu.

ru/04/10

132

Xumus numy. Poinb XuMuu B
obecneyeHny MUIIEBOH 0€30ITaCHOCTH

https://lesson.edu.

ru/04/10

133

Kocmernueckue u napdromepHbie
cpencTsa. beitoBas xumus

https://lesson.edu.

ru/04/10

134

XuMHs B CTPOUTEINLCTBE. BakHelune
CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE
MaTepHuabl

https://lesson.edu.

ru/04/10

135

XUMHUS B CEIBCKOM XO3SIICTBE.
Opl"aHI/I'-IeCKI/Ie U MUHCPAJIbHBIC
yaoOpeHust

https://lesson.edu.

ru/04/10

136

CucreMmarusanus 1 0000IeHNEe 3HAHUN
10 TEME

https://lesson.edu.

ru/04/10
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Epemun B. B., Ky3spmenko H. E.,Tepenun B. 1., [lpo3znos A. A., JIynun B. B. Xumus 10 knace

(yriyOnenHsll ypoBeHb). MockBa. M3aatenbckuit ieHTp «poda» 2019.

Epemun B. B., Ky3emenko H. E., JIpo3nos A. A., Jlyaun B. B. Xumus 11 knacc (yrimyOneHHBIH
ypoBenb). MockBa. U3znatensckuii nentp «poda» 2020

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
Xumusi(ynyOneHHbI ypoBeHb). Peann3zanus 00pa3oBaHus: METOJIUYECKOE
nocobue misa yuutens / Kasepuna A. A., [luuyruna I'.B.; nox pen.I'. B.

[Tuayrunoit. M. : ®I'BHY «MHcTuTyT cTpaTeruu pazsutus oopazoanus PAOy,
2022 81 c.:um.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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